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INTRODUCTION
In 2016 Trans-Tasman Resources Limited (TTR) will lodge marine consent application with 
the Environmental Protection Authority (EPA) under the Exclusive Economic Zone and 
Continental Shelf (Environmental Effects) Act 2012 (EEZ Act) for the recovery of iron sand
from the South Taranaki Bight. This new application follows a previous application by TTR in 
2013 / 2014, which was declined by a Decision-Making Committee (DMC) appointed by the 
EPA.

As part of preparing its revised marine consent application, TTR is seeking to consult with 
key stakeholders and iwi regarding the iron sands project and to provide information on how
potential environmental effects will be managed and monitored. In light of this, the purpose 
of this stakeholder engagement package is to provide information to key stakeholders on the
iron sands project and the revised suite of environmental assessments that have been 
commissioned by TTR. 

This stakeholder engagement package contains the following information:

1. An overview of the iron sands project, including the methodology that will be 
employed by TTR to recover iron sand from the seabed outside of the 12 nautical 
mile limit between Patea and Hawera;

2. An overview of the projected economic benefits of the project;

3. An overview of the additional science that has been commissioned by TTR with 
respect to the expected extent and density of the plume, including its effects on 
optics and primary production; and

4. A summary of other environmental assessments and where applicable, the findings 
of the peer reviewers engaged by the EPA for the previous marine consent 
application together with the results of any related expert witness conferencing held 
prior to the previous hearing.

TTR is seeking that key stakeholders review the information provided in the stakeholder 
engagement package to obtain an understanding of the project and its predicted
environmental effects. TTR will arrange meetings with key stakeholders to address any 
questions regarding the operation of the irons sands project and the results of the additional 
scientific information that has been commissioned. These meetings will commence in 
October 2015.

TTR is able to provide stakeholders with copies of the draft environmental assessments
referenced in the stakeholder engagement package. However, the circulation of these draft 
assessments to key stakeholders will be contingent on agreement between TTR and 
respective key stakeholders regarding the protection of TTR’s intellectual property. This 
matter can be discussed at the forthcoming meetings.

A comprehensive summary of the various new work undertaken by international independent 
experts is contained in the following package.  However, because the ‘plume-related’ effects 
of the proposal have been significantly refined as a result of this new work, a brief summary 
is provided, as follows:
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1. NEW SCIENTIFIC INFORMATION

The DMC that considered TTR’s original application for marine consent noted the 
uncertainties around the scale of the predicted effects on the environment, particularly the 
assumptions with regards to the extent and density of the plume, the effects on primary 
productivity, and the scale of impacts on existing interests - specifically iwi and commercial 
fishing interests (EPA, 2014). In light of this, TTR has undertaken an extensive programme 
to supplement and update its modelling and assessment on the extent and density of the 
plume that will be generated during the recovery of iron sand. 

The objective of the programme undertaken by TTR has been to provide additional, refined 
technical information about the extent and density of the sediment plume. To undertake this 
programme of work TTR has augmented local expertise by retaining world-leading experts in 
sediment modelling, optics and primary production from the United States of America and 
United Kingdom. An overview of the assessments undertaken by TTR’s scientific team is 
provided in the attached stakeholder engagement package, and is summarised below.

1.1 Plume Modelling

The international experts retained by TTR have undertaken detailed peer reviews of the 
original models developed by NIWA, and also undertaken further testing on the re-deposition 
of sediment material in order to enable more accurate modelling of the extent and density of 
the plume. In particular, the peer review and testing by HR Wallingford Ltd (HRW) has 
allowed for more accurate modelling of the plume in relation to the following:

� Flocculation - the original plume model neglected flocculation, a mechanism whereby 
fine sediment combines into faster-sinking aggregate;

� Sediment settling rates - the extent to which the fine suspended sediment would 
settle to the bottom and be trapped in the matrix of discharged sand is predicted to 
occur to a greater extent than previously assumed; and

� Sediment re-suspension - the testing by HRW found that the shear stress required 
for re-suspension of freshly deposited material  was in the range 0.2–0.3Pa rather 
than the 0.1Pa (minimum value), as originally assumed by NIWA.

The increased definition in the elements listed above on the predicted plume extent and 
density can be demonstrated by comparing the median near-surface results for the most 
inshore and offshore mining locations in the modelling done in 2014 to that done in 2015. 
This is demonstrated in Figures 1 to 4 below (noting in particular that the shading represents 
any modelled concentration that is above zero, irrespective of whether it is even discernible 
– the grey shading in the figures represents a concentration of less than 0.2 milligrams of 
sediment per litre of seawater.  Note also that one teaspoon of this sediment weights around 
15 grams, so the grey line represents about 1/75,000th of a teaspoon of sediment in a litre of 
seawater:
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Figure 1 Inshore Sediment Release Median 2014

Figure 2 Inshore Sediment Release Median 2015

Figure 3 Offshore Sediment Release Median 2014

Figure 4 Offshore Sediment Release Median 2015
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Figures 2 shows the extent of the plume is reduced in the 2015 model and the near surface, 
suspended source extends to the east-southeast. Between Patea and Whanganui the 
suspended concentrations are substantially less than naturally occurring background 
concentrations (100 times less). The highest surface concentrations occur at the source 
location and are approximately 1.45mg/l (median), or approximately 1/10,000th of a teaspoon 
per litre. Approximately 20km ‘downstream’ from the source location the surface 
concentrations reduce to around 0.35mg/l (median) or approximately 2/100,000th of a 
teaspoon per litre. 

For the furthermost offshore mining location within the mining area, Figure 4 shows the 
plume is located further offshore but follows a similar path to the east-southeast, but with the 
concentrations being significantly lower still. 

1.2 Optics

With respect to the predicted changes to the optical properties in the South Taranaki Bight, 
the previous modelling by NIWA has been updated in response to the results of the new
sediment transport modelling. The main conclusions of the optical modelling based on iron 
sand recovery at two different representative locations (Site A, which is located at the inner 
limit of the proposed operations, close to the 12 nautical mile limit and Site B, which is 
located at the outer extent of the proposed operation) are:

� The optical effects of the iron sand recovery operations are likely to cease very 
quickly after the operations cease;

� There is substantial natural variability in optical properties in the modelled area, with 
greater turbidity at the coast;

� The optical effects of the plume decrease away from the iron sand recovery 
operations;

� The optical effects of the plume will be greater in the offshore area than in the 
nearshore area, with effects being minimal close to the coast (i.e. within 
approximately 5km of the coast);

� Average light in the water column averaged over the domain of the sediment model 
(an area of 13,000km2) is predicted to be reduced by only a small amount -
approximately 1.9% based on ore recovery at Site A and 1.6% based on ore 
recovery at Site B; and

� The total amount of light received by the seabed in the domain of the sediment model 
is predicted to reduce by 23% (Site A) and 16% (Site B), and this reduction will occur 
primarily east of the proposed iron sand recovery operation.
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1.3 Primary Productivity

The potential effects of the project on primary productivity have now been recalculated as 
follows:

� Light in the water column, integrated over the modelled area and averaged by year, 
is predicted to reduce 1.9% at Site A and by 1.6% at Site B;

� The total amount of light at the seabed, over the whole modelled area averaged over 
a year, is predicted to reduce by 24% at Site A and by 15% at site B;

� The project will reduce energy flow to the seabed ecosystem, averaged over the 
modelled area, by 5.8% at Site A and by 4.1% at Site B;

� The project with reduce water column primary production, averaged over the 
modelled area, by 1% at Site A and 0.8% at Site B; and

� The project will reduce benthic primary production, averaged over the modelled area, 
by 19% at Site A and 13% at Site B.

The analyses of the field data, coupled with modelling of the character of the sediment 
plume from iron sand recovery operations, its trajectory and duration, and its optical effects, 
and the analyses of these effects on primary production in the modelled area strongly 
support the conclusion that the overall effects of iron sand recovery operations on short-lived 
organisms (i.e. those living less than a year or two) will be indistinguishable within natural 
oceanographic variability. Effects at local scale proximal to the iron sand recovery operations 
will be limited to decreases in microphytobenthos production and organic carbon availability
to benthic consumers. This may exceed natural variability and may propagate locally to 
organisms that feed primarily on microphytobenthos and in turn to their predators.

1.4 Marine Ecological Effects

TTR has also commissioned NIWA to provide an assessment of the effects of the proposed 
iron sand recovery activities on key zooplankton, fish, seabird and marine mammal species -
taking into account the spatial and temporal scales relevant to different components of the 
ecosystem. This assessment has also taken the latest sediment transport and optical 
modelling results into consideration.

The assessment of the spatial and foraging ecology of the key fauna occurring in the South 
Taranaki Bight has identified that the environmental effects will be negligible for all 
zooplankton, seabird, and marine mammal species, and most fish species. For coastal 
kaimoana species, the proposed iron sand recovery activities should not add significantly to 
the levels of suspended sediments currently experienced inshore in frequently turbid waters.
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The assessment did identify that eagle ray may be affected by iron sand recovery activities. 
Although the area potentially impacted by iron sand recovery comprises less than 1% of the 
area of distribution of eagle ray in Fisheries Management Area 8, approximately 8% of its 
core area of distribution (>50% occurrence) overlaps with the area where suspended 
sediment concentrations will be elevated above 3mg/l. Using this threshold, a minor to 
moderate proportion of the eagle ray stock could be affected by mining through 
displacement of fish, or decrease in prey abundance or availability. 

During summer and autumn eagle rays tend to concentrate inshore in water less than 10m 
deep where background suspended sediment concentrations may naturally reach over 
100mg/l. This means that eagle rays may be tolerant to significantly higher suspended 
sediment concentrations than the threshold of 3mg/l used to assess the impact of the 
proposed iron sand recovery activities.  

This is a substantially reduced level of effect than may have been inferred from the previous 
application, and in TTR’s opinion should give stakeholders and iwi considerable confidence 
that this project can proceed in an environmentally appropriate and sustainable manner.

2. OVERALL SUMMARY

The new modelling and scientific assessments undertaken by internationally recognised 
experts fundamentally recasts understanding of the scale and extent of the potential 
environmental effects associated with the recovery of iron sand from the seabed of the 
South Taranaki Bight. In this regard, it can be demonstrated that the plume associated with
iron sand recovery will produce changes in sediment concentrations that are within the range 
of natural variability at the scale of the modelled domain or the wider South Taranaki Bight
and will not result in any ecologically significant adverse effects on primary productivity 
or fixed carbon flux to marine ecosystems at the large scale. Significant localised effects 
may occur but these would be patchy and episodic in nature and the ecosystem would 
recover once the recovery activities progress or stop.

TTR looks forward to discussing the project and answering any questions regarding the new 
modelling and scientific assessments with key stakeholders. As already, a representative of 
TTR will make contact with you in the near future to arrange a convenient time to commence 
these discussions.
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1. INTRODUCTION
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3. PROJECT SCALE AND DURATION
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4. IRON SANDS MINERAL RESOURCE
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5. SEDIMENT RECOVERY OPERATIONS
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5.1 IMV (Main Extraction and Processing Vessel)
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Iron Sand Recovery
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Sediment Processing 
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IMV Re-Positioning 
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5.2 Extraction Sequencing
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5.3 Associated Operational Activities
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()'< **+ +."4+*1 0.,+-@4+.!I,C.!/43.55206!"@,-.!F -*732.-!D64+/,0!'>(=E))))))))))))))))))))))))))))))))))))))))))))))))) GL
!"2>"! #$%&'()*(+&,*-.*-/0 """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" AB
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!"2>"2 34*-5&#67(85&94-:(8(-;*-/&'(0<=50""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" AB
()=> **+ +."4+*1 "4*.0*2,5!.::.;*-!4:!*+,0-H*,-/,0!+.-47+;.-!/20206!4".+,*240-!40!-7+:206!B+.,A-!20!*@.!
-47*@.+0!*,+,0,A2!B26@*!D.;4,-*!5*3) '>(=E )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) G?

!"?D"! #$%&'()*(+&,*-.*-/0 """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" AC
!"?D"2 34*-5&#67(85&94-:(8(-;*-/&'(0<=50""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" AC
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INTRODUCTION

*RST U%VWUX VUWYSZ%T! # T[\\#U]! W^ XR% #TT%TT\%_XT! `W\\STTSW_%Z! a]! *U#_TH*#T\#_! +%TW[U`%T!
5S\SX%Z!D**+E XW![_Z%UTX#_Z!XR% #`X[#b!#_Z VWX%_XS#b!%_YSUW_\%_X#b!%^^%`XT!W^!SXT!VUWVWT%Z!SUW_!T#_Z!
U%`WY%U]!WV%U#XSW_T!S_!XR%!-W[XR!*#U#_#cS BS$RX)!

**+! ST! S_X%_ZS_$! XW! [XSbST%!\#_]! W^! XR%! %_YSUW_\%_X#b! #TT%TT\%_XT! SX! VU%YSW[Tb]! `W\\STTSW_%Z! XW!
T[VVWUX!SXT!%#UbS%U!#VVbS`#XSW_!^WU!\#US_%!`W_T%_X!^UW\!XR%!._YSUW_\%_X#b!"UWX%`XSW_!,$%_`]!D.",E!S_!
'>(=!d!'>(F)!2_!TW\%!`SU`[\TX#_`%T!XR%T%!U%VWUXT!#U%!a%S_$![VZ#X%Z!#_Z!U%YST%Z!XW!#ZZU%TT!\#XX%UT!
U#ST%Z!a]!XR%!3%`STSW_H/#cS_$!;W\\SXX%%!D3/;E!S_!SXT!Z%`STSW_!W_!**+eT!VU%YSW[T!#VVbS`#XSW_M!#_Z!XW!
#ZZU%TT!U%YSTSW_T!XW!XR%!T%ZS\%_X!Vb[\%!#_Z!WVXS`T!\WZ%bbS_$)!,T!T[`RM!SX!ST!`W_TSZ%U%Z!#VVUWVUS#X%!
S_!XRST!U%VWUX!XW!#bTW!ZW`[\%_X!XR%!^S_ZS_$T!W^!XR%!V%%U!U%YS%fT![_Z%UX#c%_!a]!XR%!.",!S_!'>(=d'>(F!
#_Z!XR%!W[X`W\%T!W^!#_]! gWS_X!%hV%UX!`W_^%U%_`S_$!T%TTSW_T!#X! XR%!XS\%)!*RST! S_^WU\#XSW_!VUWYSZ%T!
`W_X%hX!W_!XR%!#VVUWVUS#X%_%TT!W^!XR%!%_YSUW_\%_X#b!#TT%TT\%_XT!`W\\STTSW_%Z!a]!**+)

*R%!^S_ZS_$T!W^!%#`R!TV%`S#bSTX!U%VWUX!#U%!VU%T%_X%ZM!#bW_$!fSXR!XR%!^S_ZS_$T!W^!.",!U%YS%fT!W^!XRWT%!
U%VWUXT XW$%XR%U!fSXR! XR%! W[X`W\%!W^! '>(F! `W_^%U%_`S_$! T%TTSW_T XR#X! S_YWbY%Z %hV%UXT! ^UW\!**+!
#_Z!#bb!WXR%U!V#UXS%T!S_YWbY%Z!fSXR!XR%!'>(F!R%#US_$!W^!**+eT!#VVbS`#XSW_T)!
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AIR DISCHARGES

1.1 TTR Reports: Air Dispersion Modelling Study (T&T Reference 29303)

**+! `W\\STTSW_%Z! *W_cS_! #_Z! *#]bWU! 5XZ! D*9*E! XW! #TT%TT! XR%! ZSTV%UTSW_! #_Z! %^^%`XT! W^! %\STTSW_T!
^UW\!XR%!`W\a[TXSW_!W^!@%#Y]!:[%b!4Sb!D@:4E!^UW\!SXT!VUWVWT%Z!$#T!X[UaS_%!WU U%`SVUW`#XS_$!%_$S_%!
VWf%U!$%_%U#XSW_!T]TX%\T)!*RST!#TT%TT\%_X!f#T!S_SXS#bb]![_Z%UX#c%_!S_!,[$[TX!'>(=M #_Z![VZ#X%Z a]!
*9* S_!-%VX%\a%U!'>(G)

3ST`R#U$%T! XW! #SU! ^UW\! XR%! @:4! ^SU%Z! $#T! X[UaS_%T WU! U%`SVUW`#XS_$! %_$S_%T! `W\VUST%! `W\a[TXSW_!
VUWZ[`XTM! S_`b[ZS_$ `#UaW_! \W_WhSZ%M! WhSZ%T! W^! _SXUW$%_M! T[bVR[U! ZSWhSZ%! #_Z! ^S_%! V#UXS`[b#X%!
\#XX%U)!*R%!%hV%`X%Z!%\STTSW_T! XW!#SU!f%U% `R#U#`X%UST%Z!a#T%Z!W_! S_^WU\#XSW_!VUWYSZ%Z!a]!**+eT!
VUWVWT%Z! T[VVbS%UT #_Z! V[abSTR%Z! %\STTSW_! ^#`XWUT)! *R%!\#hS\[\! $UW[_Z! b%Y%b! `W_`%_XU#XSW_T! W^!
`W_X#\S_#_XT!W_!b#_Z!f%U% VU%ZS`X%Z![TS_$!#SU!ZSTV%UTSW_!\WZ%bbS_$!#_Z!XR%!U%T[bXT!W^!XR%!\WZ%bbS_$!
f%U% `W\V#U%Z!XW!#VVUWVUS#X%!#SU!i[#bSX]!#TT%TT\%_X!`USX%US#M!S_`b[ZS_$!XR%!0#XSW_#b!._YSUW_\%_X#b!
-X#_Z#UZT!^WU!,SU!P[#bSX]!D0.-,PE)

*R%!\WZ%bbS_$! VU%ZS`X%Z!\#hS\[\! $UW[_Z! b%Y%b! W^^TRWU%! `W_`%_XU#XSW_T! W^! 04' #_Z! -4' D(! RW[U!
D<<)<jE! #_Z! 'F! RW[U #Y%U#$%TE! XW! %h`%%Z! XR%! U%b%Y#_X! 0%f! J%#b#_Z! #SU! i[#bSX]! TX#_Z#UZT! #_Z!
$[SZ%bS_%T)! *R%T%! \#hS\#! #U%! VU%ZS`X%Z! XW! W``[U! `bWT%! XW! XR%! 2_X%$U#X%Z! /S_S_$! C%TT%b #_Z! #U%!
bW`#X%Z!W[XTSZ%! XR%! ('! _#[XS`#b!\Sb%! bS\SXM fR%U%! V%WVb%! #U%!\WTX! [_bSc%b]! XW! a%`W\%!%hVWT%Z! XW!
XR%T%!`W_X#\S_#_XT)

Contaminant Time average Maximum Ground Level Air assessment criterion 
Concentration (µgtm•) 

(µg/m1) 

Ofhhore Onshore 

Particulate matter 24 hour 4.4 0.6 so 
IPMiol Annual 0.14 0.024 20 

Nitrogen dioxide l hour (99.9") 313 60 200 (9 exceedance allow 
per 12 months) 

24 hour 160 22 100 

Annual S.3 0.9 40 

Sulphur dioxide l hour (99.9") 4S3 87 3SO (9 exceedances 
allow per 12 months) 

S70 {not to exceed) 

24 hour 231 31 120 (20') 

Carbon monoxide l hour (99.9") 7S 14 30.000 

8 hour 67 12 10,000 
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1.1.1 EPA Review Findings

*R% .", %_$#$%Z!-S_`b#SU!A_S$RX!/%Uk!D-A/E XW!`#UU]!W[X!#_!S_Z%V%_Z%_X!X%`R_S`#b!U%YS%f!W^!XR%!*9*!
#TT%TT\%_X)!

*R%!-A/!U%YS%f!^W[_Z!XR#X!XR%!*9*!#TT%TT\%_X VUWYSZ%Z!#!`W_`ST%!#_Z!`W\VU%R%_TSY%!#TT%TT\%_X!
W^! XR%! %^^%`XT! W^! XR%! #SU! ZST`R#U$%T)! *R%! -A/! U%YS%f! ^W[_Z! XR#X! *9*! R#T! [T%Z! `W_T%UY#XSY%!
#TT[\VXSW_T! S_! TW\%! `#T%T! D#TT[\S_$! #bb! 04K! #T!04'EM! #_Z! [T%Z!\#hS\[\!%hV%`X%Z! `W_T%UY#XSY%!
T[bVR[U! `W_X%_XT S_! ^[%bM! #T!f%bb! #T!#TT[\S_$!\#hS\[\!`W_XS_[W[T!%\STTSW_T!WY%U! XR%!]%#U!fRS`R!
VUWYSZ%Z!`W_T%UY#XST\!XW!XR%!#TT%TT\%_XM!V#UXS`[b#Ub]!^WU!XR%!bW_$%U!X%U\)!

*R%!-A/!U%YS%f!^[UXR%U!^W[_Z!XR#X!XR%!VU%ZS`X%Z!W_TRWU%!%\STTSW_!`W_`%_XU#XSW_T!f%U%!f%bb!a%bWf!
XR%!#TT%TT\%_X!`USX%US#M TW #_]!^[UXR%U!U%^S_%\%_X!W^!%\STTSW_!U#X%T!fW[bZ!_WX!a%!_%`%TT#U])

1.1.2 Joint Expert Conferencing Results

,!X%b%`W_^%U%_`%!f#T!R%bZ!a%Xf%%_!%hV%UXT!W_!#SU!i[#bSX]!#_Z!R%#bXR!%^^%`XT!W_!(<!/#U`R!'>(F)

*R%!%hV%UXT!_WX%Z!XR#X!XR%!*9*!\WZ%bbS_$!VU%ZS`X%Z!XR#X!XR% #SU!`W_`%_XU#XSW_T!W^!T[bVR[U ZSWhSZ%!
%h`%%Z%Z XR% #\aS%_X!#SU!i[#bSX]!TX#_Z#UZT D,,P-E #X!XR%!A[V%!Vb#X^WU\M a[X #bTW!_WX%Z!XR#X!XR%!#SU!
`W_`%_XU#XSW_T! f%U%! fSXRS_ XR%! 0J! IWUcVb#`%! .hVWT[U%! -X#_Z#UZT)! ,T! T[`RM! XR%! \WZ%bb%Z!
`W_`%_XU#XSW_T!f%U%!_WX!TS$_S^S`#_X fSXR!U%$#UZT XW!#SU!i[#bSX]!WU!R%#bXR!%^^%`XT)

ISXR! U%TV%`X! XW! %hVWT[U%! W^! U%`U%#XSW_#b! [T%UT! XW! $%_%U#X%Z! %\STTSW_TM! XR%! %hV%UXT! ^W[_Z! XR#X!
#bXRW[$R!XR%!ZSTV%UTSW_!\WZ%bbS_$!TRWf%Z XR#X!XR%!,,P- ^WU!T[bVR[U!ZSWhSZ%!fW[bZ!a%!%h`%%Z%Z!S_!
`%UX#S_! #U%#T! XR%! VU%ZS`X%Z! `W_`%_XU#XSW_T! f%U% _WX! #X! b%Y%bT! XR#X! fW[bZ! `#[T%! #ZY%UT%! R%#bXR!
%^^%`XT)

*R%!%hV%UXT!`W_TSZ%U%Z!SX!#VVUWVUS#X%!XW!S_`b[Z%!#!U%i[SU%\%_X!^WU!#!`W_ZSXSW_!XR#X!fW[bZ!bS\SX XR%!
T[bVR[U!`W_X%_X!W^!XR%!^[%b)!,bb!#SU!i[#bSX]!#_Z!R%#bXR!%^^%`XT!#TT%TT\%_XT!f%U%!a#T%Z!W_!#!T[bVR[U!
`W_X%_X!W^!=)G!jfdf Da]!f%S$RXE #_Z!XR%U%^WU%!XRST!f#T!`W_TSZ%U%Z!#_!#VVUWVUS#X%!bS\SX)!
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ARCHAEOLOGICAL

1.2 TTR Report: Archaeological Assessment (Clough & Associates Ltd)

**+! %_$#$%Z! ;bW[$R!9!,TTW`S#X%T! 5XZ S_! ,[$[TX! '>(= XW! #TT%TT! XR%! VWX%_XS#b! ^WU! XR%! ZST`WY%U]! W^!
RSTXWUS`!TRSVfU%`c!TSX%T fSXRS_!XR%!VUWVWT%Z!#U%#!W^!WV%U#XSW_T)

;bW[$R! 9 ,TTW`S#X%T! D'>(=E U%YS%f! W^! 02I,eT! \[bXSHa%#\! TW_#U! Z#X#! ^W[_Z! XR#X! XR%U%! ST! _W!
TS$_S^S`#_X!fU%`c#$%!%hVWT%Z!#aWY%!XR%!T%#a%Z!S_!XR%!VUWg%`X!#U%#M #bXRW[$R!SX! ST!TXSbb!VWTTSab%!XR#X!
fU%`c#$%! `W[bZ! a%! %_`W[_X%U%Z! a[US%Z! a%_%#XR! XR%! T%#a%Z)! *R%]! #bTW! `W_`b[Z%Z! XR#X #ZZSXSW_#b!
#U`R#%WbW$S`#b! \W_SXWUS_$! W^ SUW_! T#_Z! U%`WY%U] WV%U#XSW_T! S_! XR% VUWg%`X! #U%# fW[bZ _WX! a%!
_%`%TT#U])!

-RW[bZ #! TRSVfU%`c! a% %_`W[_X%U%Z! Z[US_$! SUW_! T#_Z! U%`WY%U] WV%U#XSW_TM ;bW[$R! 9! ,TTW`S#X%T!
D'>(=E U%`W\\%_Z%Z XR% ^WbbWfS_$!VUW`%Z[U%T!a%!S\Vb%\%_X%Z1

� -RW[bZ #! _[\a%U! W^! ^S_ZT! a% ^W[_Z! S_! #! ZST`U%X%! #U%#M! WU! T[aTX#_XS#bb]! S_X#`X! fU%`c#$%!
%_`W[_X%U%ZM! %^^WUXT! fW[bZ a%! \#Z%! XW! SZ%_XS^]! fR#X! SX! ST! #_Z! SXT! bSc%b]! #$%)! 2_! XR%! ^SUTX!
S_TX#_`%! VRWXW$U#VRT! #_Z! #! Z%T`USVXSW_! W^! XR%! ^S_Z! fW[bZ! a%! T%_X! XW! #! `W_T[bX#_X!
#U`R#%WbW$STX!^WU!SZ%_XS^S`#XSW_l

� IWUc!fW[bZ!`%#T%!S_!XR%!S\\%ZS#X%!#U%#!fRSb%!XR%!^S_Z!ST!SZ%_XS^S%Z)!2^ XR%!fU%`c#$%!ST!_WX!#!
b%$#bb]!VUWX%`X%Z!#U`R#%WbW$S`#b!TSX%!DVWTXHZ#XS_$!(<>>EM!#!U%`WUZ!TRW[bZ!a%!\#Z%!W^!XR%!^S_Z!
#_Z!fWUcT!`#_!U%T[\%l

� 2^!XR%!^S_ZT!#U%!`W_^SU\%Z!#T!a%S_$!#!b%$#bb]!VUWX%`X%Z!#U`R#%WbW$S`#b!TSX%!DVU%HZ#XS_$!(<>>EM!
SX!fSbb!a%!_%`%TT#U]!XW!`W_X#`X!XR%!0%f!J%#b#_Z!@STXWUS`!"b#`%T!*U[TX!+%$SW_#b!,U`R#%WbW$STX!
S_! XR%! ^SUTX! S_TX#_`%!#_Z!WaX#S_!#_!#U`R#%WbW$S`#b! #[XRWUSX]! ^UW\! XR%!0%f!J%#b#_Z!@STXWUS`!
"b#`%T!*U[TX!a%^WU%!fWUcT!#^^%`XS_$!XR%!TSX%!`#_!VUW`%%Z)!*RST! ST!#! b%$#b!U%i[SU%\%_X![_Z%U!
XR%!@STXWUS`!"b#`%T!,`X!(<<=)

1.2.1 EPA Review Findings

;bW[$R!9!,TTW`S#X%T D'>(=E!f#T!_WX!V%%U!U%YS%f%Z a] S_Z%V%_Z%_X!TV%`S#bSTXT!W_!a%R#b^!W^!XR% .",)!!
*R%!^S_ZS_$T W^!XR%!#TT%TT\%_X f%U%!#``%VX%Z!a]!#bb!V#UXS%T!#X!XR%!'>(F!R%#US_$)

1.2.2 Joint Expert Conferencing Results

;bW[$R!9!,TTW`S#X%T D'>(=E!f#T!_WX!T[ag%`X!XW!%hV%UX!`W_^%U%_`S_$)!!*R%!^S_ZS_$T W^!XR%!#TT%TT\%_X
f%U%!#``%VX%Z!a]!#bb!V#UXS%T!#X!XR%!'>(F!R%#US_$)
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BASELINE ENVIRONMENTAL REPORT

1.3 TTR Report: South Taranaki Bight Factual Baseline Environment Report 
(MacDiarmid et al. 2011)

**+! `W\\STTSW_%Z! 02I, S_! '>(> XW! [_Z%UX#c%! VR#T%Z! aSWH$%WVR]TS`#b! U%T%#U`R! S_! XR%! -W[XR!
*#U#_#cS! BS$RXM ^W`[T%Z! W_! `Wbb%`XS_$! #_Z! VU%T%_XS_$! Z#X#! ^UW\! %hSTXS_$! TW[U`%T! VU%T%_XS_$! XR%!
%hSTXS_$!`W_ZSXSW_T!W^ XR%!^WbbWfS_$!%b%\%_XT1

� 3%USY#XSW_! W^! f#Y%! `bS\#X%! S_^WU\#XSW_! #_Z! XSZ#b! V#XX%U_T! ^WU! XR%! U%$SW_! ^UW\ %hSTXS_$!
\WZ%bT!#_Z!Z#X#a#T%Tl

� 7_Z%UX#cS_$!#!$%W\WUVRWbW$S`!#_#b]TST!W^!TX#aSbSX]!#_Z!RSTXWU]!W^!#Zg#`%_X TRWU%l
� ;R#U#`X%UST#XSW_!W^!XR%!%`WbW$]!W^!XR%!U%$SW_!S_`b[ZS_$!#!T]_XR%TST!W^ S_^WU\#XSW_!#aW[X!U#U%!

#_Z!%_Z#_$%U%Z!TV%`S%Tl #_Z
� ;R#U#`X%UST#XSW_!W^!XR%!^STR%US%T!W^!XR%!U%$SW_)

ISXR!U%$#UZT!XW!XR%!f#Y%!`bS\#X%!#_Z!XSZ#b!V#XX%U_T ^WU!XR%!-W[XR!*#U#_#cS!BS$RXM!XR%!Z#X#!TRWfT!#!
T%#TW_#b! Y#US#XSW_! S_! f#Y%! R%S$RXTM! fSXR! XR%! RS$R%TX! f#Y%T! W_! #Y%U#$%! W``[UUS_$! S_! ,[$[TX! #_Z
-%VX%\a%U)! 2_!TXWU\!`W_ZSXSW_TM!TS$_S^S`#_X!f#Y%!R%S$RXT!W^!WUZ%U!N\!`#_!W``[UM!V#UXS`[b#Ub] S_!XR%!
fS_X%U!#_Z!%#Ub]!TVUS_$)!"%#c!f#Y%!V%USWZT!#U%!\WTX!`W\\W_b]!S_!XR%!U#_$%!(>H(F T%`W_ZT)

IRSb%!_WX!i[SX%!#T! TXUW_$!#T! XSZ#b! ^bWfT! XRUW[$R!;WWc!-XU#SX!VUWV%UM! XSZ#b! `[UU%_XT!W^![V! XW!>)F\dT!
W``[U! S_!XR%!U%b#XSY%b]!TR#bbWf!f#X%UT!W^^!"#X%# #_Z T\#bb%U!DfSXR!V%#c!TV%%ZT! b%TT!XR#_!>)(\dTE! S_!
_%#UTRWU%!f#X%UT!a%Xf%%_!I#_$#_[S!#_Z!:WhXW_)!

2X ST bSc%b] XR#X TRWU%bS_% VUW`%TT%T fSbb! `W_XS_[%! XW a% ZUSY%_! a]! $%WbW$]! #_Z! `bS\#X%! `]`b%T) *R%!
-W[XR! *#U#_#cS! BS$RX! ST! ZW\S_#X%Z! a]! %UWZS_$! YWb`#_S`! #_Z! T%ZS\%_X#U]! `bS^^T! #_Z! Z]_#\S`! USY%U!
\W[XRT)!-W[XR!W^!IR#_$#%R[!+SY%U!XR%!TRWU%bS_%! ST!ZW\S_#X%Z!a]!Z[_%TM!a#`c%Z!a]!T#_Z!`W[_XU]M!
fRS`R!#U%!bSc%b]!%hX%_ZS_$!Z[%!XW!fS_ZabWf_!T#_Z)!+SY%UT!#_Z!%TX[#US%T!#bTW!^%#X[U%!S_!XRST!#U%#!#_Z!
`#[T%!XR%!TRWU%bS_%!XW!\WY%!a#`c!#_Z!^WUXR!WY%U!bW_$!XS\%!V%USWZT)

*R%!#Y#Sb#ab% S_^WU\#XSW_ S_ZS`#X%T!XR#X!XR%!-W[XR!*#U#_#cS!BS$RX!ST!aSWbW$S`#bb]!VUWZ[`XSY%!S_!X%U\T!
W^!\%TW! D\SZTSk%ZE! kWWVb#_cXW_)!BSW\#TT!%TXS\#X%T!#U%!#\W_$! XR%!RS$R%TX! U%`WUZ%Z!`W\V#U%Z! XW!
WXR%U! `W#TX#b! U%$SW_T! #UW[_Z!0%f! J%#b#_Z)! *R%!\%TWkWWVb#_cXW_! TV%`S%T! `W\VWTSXSW_! ST! TXUW_$b]!
S_^b[%_`%Z!a]!XR%!VR]TS`#b!W`%#_W$U#VR]!W^!XR%!U%$SW_M!S_`b[ZS_$!aWXR!XR%![Vf%bbS_$!%Y%_XT!W^^!;#V%!
:#U%f%bb!#_Z!XR%!3e7UYSbb%!`[UU%_X)!
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*R%!Z#X#!S_ZS`#X%T XR#X!XR%!a%_XRS`!^#[_#!S_!XR%!-W[XR!*#U#_#cS!BS$RX!ST!$%_%U#bb]!TV%`S%T!VWWUM fSXR!
#!bWf #a[_Z#_`%!W^!a%_XRS`!WU$#_ST\T!S_!aWXR!T[aXSZ#b!#_Z!S_X%UXSZ#b!kW_%T fR%_!`W\V#U%Z!XW!WXR%U!
`W#TX#b!#U%#T!W^!0%f!J%#b#_Z)!B%_XRS`!TV%`S%T!US`R_%TT!#_Z!#a[_Z#_`%!#U%!V#UXS`[b#Ub]!bWf!S_!T#_Z]!
R#aSX#XT! fRS`R! \#]! a%! Z[%! XW! XR%! RS$R! %_%U$] %_YSUW_\%_X! #_Z! ^U%i[%_X! T%#a%Z! U%T[TV%_TSW_!
U%T[bXS_$! S_! Y%U]! \WaSb%! T%ZS\%_XTM! T#_Z! S_[_Z#XSW_! W^! U%%^TM! T#_Z! T`W[US_$! W^! U%%^! R#aSX#XT! #_Z!
T[TX#S_%Z!RS$R!f#X%U! X[UaSZSX]! S_!_%#UTRWU%!#U%#T)! -V%`S%T!_[\a%UT!#_Z!ZSY%UTSX]! X%_Z! XW! S_`U%#T%!
XWf#UZT!XR%!TRWU%M!fSXR!XR%!RS$R%TX!_[\a%UT!S_!XR%!_%#UTRWU%!#U%#)

,!VUWZ[`XSY%! kW_%! ^WU! S_Y%UX%aU#X%T! S_! XR%! TW[XRf%TX!W^! XR%! TX[Z] #U%#! ST!%YSZ%_X!fR%U%!RS$R!f%X!
f%S$RXT! W^! Ti[SZM! W`XWV[T! #_Z! Z%`#VWZT! D`U#aTM! TRUS\VT! %X`)E! R#Y%! a%%_! U%`WUZ%Z)! *RST! W^^TRWU%!
VUWZ[`XSY%! kW_%! ST!\WTX! bSc%b]!Z[%! XW! XR%! S_^b[%_`%!W^! XR%! `WbZM!_[XUS%_XHUS`R!f#X%U! XR#X!WUS$S_#X%T!
^UW\!XR%![Vf%bbS_$!kW_%!W^^!;#V%!:#U%f%bb!#_Z!XR%!A#R[U#_$S!TRW#bT)

0W!_#XSW_#bb]!%_Z#_$%U%Z!WU!#XHUSTc!a%_XRS`!\#`UW^#[_#b! TV%`S%T!f%U% ^W[_Z! XW!a%!VU%T%_X!fSXRS_!
XR% #U%#)! @Wf%Y%UM! XR%!I#SXWX#U#! %TX[#U]M!I#SS_[! U%%^M!I#Y%Ub%]! B%#`RM! 0WUXR! #_Z! -W[XR! *U#VTM!
IR%_[#c[U#! %TX[#U]! #_Z!IR#_$#_[S! USY%U! %TX[#U] #U% #bb SZ%_XS^S%Z! #T a%S_$! mW[XTX#_ZS_$!_#X[U#b!
#U%#Tn S_!XR%!*#U#_#cS!+%$SW_#b!;W#TX#b!"b#_!(<<?)

*R%!-W[XR!*#U#_#cS BS$RX!R#T!#!\WZ%U#X%b]!ZSY%UT%!U%%^!^STR!^#[_#!fSXR!W_b]!=N!TV%`S%T!VU%ZS`X%Z!XW!
W``[U!W_! U%%^T!fSXRS_!-;7B,!ZSYS_$!Z%VXR! U#_$%! D=>\E)!*fW! TV%`S%TM!ab#`c!#_$%b^STR!#_Z!`W\\W_!
UW[$R]M!#U%!VU%ZS`X%Z!XW!a%!U#U%!S_!XR%!U%$SW_M!W``[UUS_$!#X!bWf!#a[_Z#_`%!#X!g[TX!#!^%f!`W#TX#b!U%%^T)

-Sh! WXR%U! TV%`S%T! R#Y%! U%TXUS`X%Z!ZSTXUSa[XSW_TM! VU%ZS`X%Z! XW! W``[U! #X! oG>j!W^! XR%! U%%^! TSX%T! S_! XR%!
U%$SW_)! ,bb! WXR%U! '<! TV%`S%T! #U%! VU%ZS`X%Z! XW! a%!\[`R!\WU% fSZ%TVU%#Z! #_Z! %SXR%U! W``[U! S_! bWf!
#a[_Z#_`%! XRUW[$RW[X! XR%! U%$SW_! D(F! TV%`S%TEM! #U%!\WZ%U#X%b]! `W\\W_! WY%U! XR%! %_XSU%! #U%#! D(=!
TV%`S%TEM!WU!#U%!#a[_Z#_X!fSZ%b]HZSTXUSa[X%Z!TV%`S%T!D'!TV%`S%TE)!

:S^X]HW_%!TV%`S%T!W^!Z%\%UT#b!^STR!W``[U!S_!XR%!-W[XR!*#U#_#cS!BS$RX)!*R%!US`R_%TT!W^!XRST!#TT%\ab#$%!
ST!\WZ%U#X%! W_! #!0%f!J%#b#_Z!fSZ%! T`#b%M fSXR! W_! #Y%U#$%! ('H(L! TV%`S%T! bSc%b]! XW! W``[U!fSXRS_! #!
TX#_Z#UZ!U%T%#U`R!XWf)!

-V%`S%T!fSXR!ZSTXUSa[XSW_T!#bW_$!XR%!-W[XR!*#U#_#cS!`W#TXbS_%!XR#X!`WS_`SZ%!fSXR!#U%#T!W^!S_X%U%TX!XW!
**+!S_`b[Z%!#_`RWY]M!ab[%!`WZM!%#$b%!U#]TM!U%Z!$[U_#UZM!$WbZ%_!\#`c%U%bM!b%#XR%U!g#`c%XM!b%\W_!TWb%M!
T_#VV%UM!US$!#_Z!XU%Y#bb])

*R%! -W[XR! *#U#_#cS! BS$RX T[VVWUXT! #! U%b#XSY%b]! \WZ%TX! T%#aSUZ! #TT%\ab#$%)! /#_]! W^! XR%! TV%`S%T
W``[UUS_$!S_!XR%!#U%#!#U%!bSc%b]!XW!a%!U%b#XSY%b]!`W#TX#b!S_!XR%SU!ZSTXUSa[XSW_T)!-[`R!TV%`S%T!S_`b[Z%!ab[%!
V%_$[S_M!TR#$TM!$[bbT!#_Z!X%U_TM!#bXRW[$R!XR%T%!b#XX%U!X#h#!`#_!%hX%_Z!XW!\WU%!W^^TRWU%!#U%#T)!

*R%!#U%#!ZW%T!_WX!T[VVWUX!b#U$%!aU%%ZS_$!`WbW_S%T!^WU!#_]!TV%`S%T!a[X!#!_[\a%U!W^!`W#TX#b!%TX[#US_%!
TSX%T!#U%!W^!TS$_S^S`#_X!Y#b[% XW!`W#TX#bM!TRWU%M!f#ZS_$M!#_Z!\S$U#XWU]!aSUZ!TV%`S%T)!*R%T%!S_`b[Z%!XR%!
I#ScSUScSUS! 5#$WW_ #_Z! XR%! IR#_$#_[SM! IR#_$#%R[M! *[U#cS_#M! /#_#f#X[! #_Z! +#_$SXSc%S! +SY%U!
%TX[#US%T)
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;W\\%U`S#b!^STRS_$!WV%U#XSW_T!fSXRS_!XR%!-W[XR!*#U#_#cS!BS$RX R#Y%!a%%_!ZW\S_#X%Z!S_!U%`%_X!]%#UT!
a]!XRU%%!\#S_!^STRS_$!\%XRWZTM!aWXXW\!XU#fbS_$!D^WU!#!Y#US%X]!W^!TV%`S%TEM!\SZf#X%U!XU#fbS_$!D\#S_b]!
^WU! g#`c!\#`c%U%bEM!#_Z!T%X!_%XXS_$!D\#S_b]!^WU!US$M!ab[%!f#U%RW[!#_Z!T`RWWb!TR#UcE)!*W$%XR%U!XR%T%!
\%XRWZT! R#Y%! #``W[_X%Z! ^WU! <Gj! W^! #bb ^STRS_$! %Y%_XT! U%`WUZ%Z! fSXR! VWTSXSW_! Z#X#M! a%Xf%%_! (!
4`XWa%U!'>>F!#_Z!\SZHQ[b]!'>(>)!*R%!RS$R%TX!b%Y%bT!W^!^STRS_$!%^^WUX!D\#S_b]!aWXXW\!XU#fbS_$!#_Z!T%X!
_%XXS_$E!f%U%! g[TX!W^^TRWU%!a%Xf%%_!0%f!"b]\W[XR!#_Z!;#V%!.$\W_XM!#_Z!_%#U!XR%!G>!\!`W_XW[U!
a%Xf%%_!@#f%U#!#_Z!IR#_$#_[S)! :STRS_$!%^^WUX!W^!#bb!\%XRWZT!W``[UU%Z! XRUW[$RW[X! XR%!]%#UM!a[X!
XR%U%!f#T!#!`W_`%_XU#XSW_!W^!\SZf#X%U!XU#fbS_$!%^^WUX!S_!%#Ub]!T[\\%U)

1.3.1 EPA Review Findings

*R%! .",! %_$#$%Z! -A/! XW! `#UU]! W[X! #! _[\a%U! W^ S_Z%V%_Z%_X! X%`R_S`#b! U%YS%fT XR#X S_`b[Z%Z! XR%!
U%YS%f! W^! XR%! 02I,! a#T%bS_%! %_YSUW_\%_X! U%VWUX)! *R%! -A/! U%YS%fT! #bb ^W[_Z! XR#X! XR%! a#T%bS_%!
%_YSUW_\%_X!U%VWUX VU%T%_X%Z!XR% a%TX!#Y#Sb#ab%!S_^WU\#XSW_)

1.3.2 Joint Expert Conferencing Results

*R%!02I,!'>((!B#T%bS_%!+%VWUX!f#T!_WX!T[ag%`X!XW!%hV%UX `W_^%U%_`S_$)!!*R%!^S_ZS_$T!f%U%!#``%VX%Z!
a]!#bb!V#UXS%T!#X!XR%!'>(F!R%#US_$)
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BATHYMETRY SIDE-SCAN & SEISMIC REPORTS

1.4 TTR Report: Multibeam Survey in Southern Taranaki Bight (Pallentin et al. 
2013)

**+! `W_XU#`X%Z!02I, S_! '>(' XW `W_Z[`X! #!\[bXSHa%#\! a#XR]\%XU]! T[UY%] W^! XR%! -W[XR! *#U#_#cS!
BS$RX)!

*R%!Z%VXR!U#_$%!#_Z!T%#^bWWU!\WUVRWbW$]!W^!XR%!#U%#!Y#US%Z!fSZ%b])!*R%!TR#bbWf%TX!\%#T[U%Z!Z%VXR!
f#T! g[TX! [_Z%U! (>\!f#X%U! Z%VXR! #X! XR%! %_Z! W^! XR%!I#_$#_[S! W[X^#bb! VSV%bS_%M! XR%! Z%%V%TX! S_! XR%!
Vb#__%Z!2/C!\WWUS_$!TSX%!#U%#!fSXR!g[TX![_Z%U!N>\!f#X%U!Z%VXR)! *R%!W_b]!_WX#ab%!^%#X[U%M!W[XTSZ%!
W^! XR%!c_Wf_!_%#UTRWU%! UW`c]!T]TX%\TM!f#T!#! ^S%bZ!W^!fR#X!#VV%#U%Z XW!a%!W[X`UWVTM! USTS_$!(H G\!
#aWY%!XR%!T%#^bWWUM!f%TX!W^!XR%!*U#VT)

1.4.1 EPA Review Findings

*R%! .",! %_$#$%Z! -A/! XW! [_Z%UX#c%_! #! U%YS%f! W^! XR%! X%`R_S`#b! #TT%TT\%_XT! U%b#XSW_! XW!
W`%#_W$U#VRS` VUW`%TT%T!#_Z!XR%!VR]TS`#b!%_YSUW_\%_XM! S_`b[ZS_$!"#bb%_XS_!%X!#b)!'>(=) -A/!_WX%Z!
XR#X!XR%!\#gWUSX]!W^!XR%!\#X%US#b!VUWYSZ%Z!#aW[X!XR%!VR]TS`#b %_YSUW_\%_X!a]!**+!ST!`W\VU%R%_TSY%!
#_Z!\#c%T![T%!W^! XR%!a%TX!#Y#Sb#ab%! S_^WU\#XSW_) ISXR!U%TV%`X! XW!"#bb%_XS_!%X!#b)!'>(=M!-A/!_WX%Z!
XR#X!SX!U%VU%T%_X%Z!# UW[XS_%!X%`R_S`#b!Z#X#!U%VWUX!#_Z!`WY%U%Z!XR%!%_XSU%!VUWVWT%Z!VUWg%`X #U%#)

1.4.2 Joint Expert Conferencing Results

:WU! XR%!'>(F!R%#US_$M! `W_^%U%_`S_$!W_!a#XR]\%XU]!#_Z!W`%#_W$U#VRS`!VUW`%TT%T XWWc!Vb#`%!W_!'>!
/#U`R!'>(F) *R%!%hV%UXT!#$U%%Z XR#X!XR%!W`%#_W$U#VRS`!\%#T[U%\%_XT a]!**+ #U%! ^SX! ^WU!V[UVWT%!
#_Z XW! S_X%U_#XSW_#b! TX#_Z#UZ)! *R%]! #bTW! #$U%%Z! XR%U%! f%U% _W! #U%#T! W^! [_`%UX#S_X]! a%]W_Z! XR%!
_WU\#b!\%#T[U%\%_X!%UUWU!#_Z!_#X[U#b!Y#US#XSW_!S\VbS`SX!S_!#_]!^S%bZ!\%#T[U%\%_XT)

1.5 TTR Report: High-resolution Boomer Survey in South Taranaki Bight 2nd 
Survey (Woelz and Wilcox 2013)

**+! `W_XU#`X%Z 02I,! S_! '>(=! XW! U[_ #! T%X! W^! '>! T%ST\S`! bS_%T! [TS_$! # BWW\%U! T]TX%\! XW! R%bV!
[_Z%UTX#_Z!XR%!$%W\%XU]!W^!XR%!T%ZS\%_X#U]!f%Z$%! S_!XR%!-W[XR *#U#_#cS!BS$RX!fSXRS_!fRS`R! SUW_
T#_ZHUS`R!Z%VWTSXT!W``[U)!!,!TRWUX!^#`X[#b!U%VWUX!f#T!VUWYSZ%Z)

1.5.1 EPA Review Findings

*R%! .",! %_$#$%Z! -A/! XW! [_Z%UX#c%! #! U%YS%f! W^! XR%! X%`R_S`#b! #TT%TT\%_XT! S_! U%b#XSW_! XW!
W`%#_W$U#VRS` VUW`%TT%T! #_Z! XR%! VR]TS`#b! %_YSUW_\%_XM! S_`b[ZS_$!IW%bk! #_Z!ISb`Wh! D'>(=E) -A/!
_WX%Z!XR#X IW%bk!#_Z!ISb`Wh!D'>(=E f#T!# UW[XS_%!X%`R_S`#b!Z#X#!U%VWUXM!a[X!XR#X!XR%!T[UY%]!ZSZ _WX!
`WY%U! XR% VUWVWT%Z!VUWg%`X!#U%#! DXR%]! TX#X%Z! XR#X! SX! U%^%UT! XW!VU%YSW[T! T[UY%]! XR#X!ZW%T!`WY%U! XR%!
VUWg%`X #U%#E)
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1.5.2 Joint Expert Conferencing Results

IW%bk!#_Z!ISb`Wh!D'>(=E f#T!_WX!T[ag%`X!XW!%hV%UX!`W_^%U%_`S_$)!!*R%!^#`X[#b!^S_ZS_$T W^!XR%!T[UY%]
f%U%!#``%VX%Z!a]!#bb!V#UXS%T!#X!XR%!'>(F!R%#US_$)

1.6 TTR Report: Sidescan Survey of South Taranaki Bight Sediments (Gerring et al.
- 2012)

,!TSZ%T`#_!T[UY%] f#T [_Z%UX#c%_ W^^!XR% -W[XR *#U#_#cS!`W#TX!a] 02I, S_!'>('!S_!WUZ%U XW #XX%\VX!
XW SZ%_XS^] XR%!%hX%_X!W^ aU]WkW#_T #_Z!TVW_$%T fSXRS_!#_ #U%#!a%S_$ `W_TSZ%U%Z #X!XR%!XS\%!^WU!XR%!
ZSTVWT#b!W^ ZU%Z$% TVWSb ^UW\ XR% SUW_ T#_Z U%`WY%U]!WV%U#XSW_T)!*R%!VUWg%`X!_W!bW_$%U!S_YWbY%T!XR%
[T%!W^!#!Z[\V!TSX%!#T!S_SXS#bb]!%_YST#$%Z!fR%_!XR%!TSZ%T`#_ T[UY%]!f#T!`W\\STTSW_%Z)!!@Wf%Y%UM XR%!
Z#X# U%$#UZS_$!XR%!%hX%_X!W^ aU]WkW#_T!#_Z!TVW_$%T W_!XR%!T%#a%Z U%\#S_T!Y#bSZ)

*R% TSZ%T`#_! S\#$%T f%U% Y%US^S%Z! [TS_$ [_Z%Uf#X%U VRWXW$U#VRT #_Z! \#VT f%U%! $%_%U#X%Z!
TRWfS_$ XR% %hX%_X!W^ XR%!aU]WkW#_ H TVW_$% R#aSX#X S_ U%b#XSW_!XW XR% VUWVWT%Z TVWSb!ZSTVWT#b TSX%)

*R% TSZ%T`#_! TX[Z] S_ZS`#X%Z! #! b#U$%! #U%#! W^ aSW$%_S`HZW\S_#X%Z! R#aSX#X! VU%ZW\S_#X%b] W_ XR%
TW[XRH%#TX%U_ V#UX W^ XR% TX[Z] #U%#! S_ f#X%U! Z%VXRT W^ ?>p<>\)! BU]WkW#_T #_Z! TVW_$%T ^WU\!
T`#XX%U%Z `b[\VT WY%U XR% fRWb% W^ XRST #U%#M fSXR!`b[\V R%S$RX!D%TXS\#X%Z \#hS\[\ R%S$RX!'G>p
=>>\E! #_Z W``[UU%_`% Z%`U%#TS_$ $U#Z[#bb] XW XR% f%TX [_XSb! XR% T%#H^bWWU! T[aTXU#X%! `#_ a%
U%`b#TTS^S%Z! #T \[ZZ] T#_Z! fSXR! aU]WkW#_ #_ZdWU TR%bb ^U#$\%_XT) :[UXR%U S_TRWU%M XWf#UZT XR%!
W[X%U SUW_ T#_Z! U%`WY%U] #U%#M! XR%U% #U% %hX%_TSY%! #U%#T W^ Z#Uc ^S_%! T#_Z! fSXR! TR%bb ^U#$\%_XT)!
5#U$% T#_Z f#Y%T T%%_! S_! XR% \WU% _WUXR%U_! V#UXT W^ XR% TX[Z]! #U%#! #U% VWTTSab] $%_%U#X%Z #_Z
\#S_X#S_%Z! a]! `[UU%_XT XR#X! W``[U Z[US_$ f%TX%Ub] #_Z! TW[XRHf%TX%Ub] TXWU\T)! @Wf%Y%UM SX ST #bTW
VWTTSab%!XR#X!XR%T%!T#_Z f#Y%T f%U%!^WU\%Z Z[US_$ XR% b#TX!VWTXH$b#`S#b!T%#Hb%Y%b UST%)! ,b\WTX!#bb W^
XR% U%\#S_Z%U! W^ XR%! #U%#! `WY%U%Z S_! XR% T[UY%] ST Z%T`USa%Z! #T a%S_$ $U#Y%bb] \[ZM! [V XW (p=\!
XRS`c D^UW\ VU%YSW[T TX[ZS%TE)

1.6.1 EPA Review Findings

*R%! .",! %_$#$%Z! -A/! XW! [_Z%UX#c%_! #! U%YS%f! W^! XR%! X%`R_S`#b! #TT%TT\%_XT! U%b#XSW_! XW!
W`%#_W$U#VRS`!VUW`%TT%T!#_Z!XR%!VR]TS`#b!%_YSUW_\%_XM! S_`b[ZS_$ 6%UUS_$!%X!#b) D'>(=E) -A/!_WX%Z!
XR#X 6%UUS_$!%X!#b) D'>(=E f#T!# UW[XS_%!X%`R_S`#b!Z#X#!U%VWUXM!#bXRW[$R!XR%!`WY%U#$%!W^!XR%!VUWg%`X!
#U%#!f#T!_WX!`W\VU%R%_TSY%)!

1.6.2 Joint Expert Conferencing Results

6%UUS_$! %X #b) D'>('E f#T! _WX! T[ag%`X! XW! %hV%UX! `W_^%U%_`S_$)! ! *R%! ^S_ZS_$T W^! XR%! T[UY%] f%U%!
#``%VX%Z!a]!#bb!V#UXS%T!#X!XR%!'>(F!R%#US_$)
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BENTHIC STUDIES

**+! %_$#$%Z! 02I, S_! '>(= XW! T[UY%]! #_Z! Z%T`USa% XR%! a%_XRS`! ^bWU#! #_Z! ^#[_#!fSXRS_! XR% -W[XR!
*#U#_#cS!BS$RX)

1.7 TTR Report: Benthic Habitats, Macrobenthos and Surficial Sediments of the 
Nearshore South Taranaki Bight (Anderson et al. 2013)

-%#a%Z! T#\VbS_$! W^! XR%! _%#UTRWU%! U%$SW_! W^! XR%! -W[XR! *#U#_#cS! BS$RX f#T! `W_Z[`X%Z! Z[US_$!
:%aU[#U]!#_Z!/#U`R!'>(=)!-%#a%Z!R#aSX#XT!f%U% `R#U#`X%UST%Z![TS_$![_Z%Uf#X%U YSZ%W!^WWX#$%!#_Z!
TXSbb!S\#$%T)!+%VU%T%_X#XSY%!R#aSX#XT!f%U%!XR%_!T#\Vb%Z [TS_$!#!a%_XRS`!$U#a!^WU!T[U^S`S#b!T%ZS\%_XT!
DT[U^#`%!T%ZS\%_XTE!#_Z!#!a%_XRS`!ZU%Z$%!XW `Wbb%`X!T[U^S`S#b!\#`UWa%_XRS`!TV%`S\%_T)

BWXR! TW^XHT%ZS\%_X! #_Z! UW`c]! W[X`UWV! R#aSX#XT!f%U%! U%`WUZ%Z!fSXRS_! XR%! _%#UTRWU%! U%$SW_ W^! XR%!
-W[XR!*#U#_#cS!BS$RX)!*R%!%hVWT%Z!#U%#T!S_!XR%!_WUXR!#_Z!`%_XU#b!U%$SW_T!W^!XR%!-W[XR!*#U#_#cS!BS$RX
f%U%!`R#U#`X%UST%Z a]!f%bbHTWUX%Z!^S_%!T#_ZT!S_!Z]_#\S`!USVVb%Z!a%Z^WU\TM!fRSb%!XR%!\WU%!VUWX%`X%Z!
TW[XR%U_ TSX%T!f%U%!`R#U#`X%UST%Z!a]!^b#X!WU!T[aXb]!USVVb%Z!a%Z^WU\T!fSXR!RS$R%U!VUWVWUXSW_T!W^!\[Z)
*R%! #\W[_X! W^! TR%bb! Z%aUST! #TTW`S#X%Z! fSXR! TW^XHT%ZS\%_X! R#aSX#XT! #bTW! S_`U%#T%Z! W^^TRWU%M fSXR!
`W#UT%HTR%bb!Z%aUST!R#aSX#XT!U%`WUZ%Z!S_!f#X%U!Z%VXRT!$U%#X%U!XR#_ '>\)!

*fW X]V%T! W^! UW`c]! W[X`UWVT! f%U%! U%`WUZ%Z)! @#UZ! UW`c W[X`UWVT! W^! bWf! XW!\WZ%U#X%! U%bS%^! f%U%!
U%`WUZ%Z!#X!XRU%%!TSX%T! S_!XR%!_WUXR%U_!T%`XSW_T!W^!XR% -W[XR!*#U#_#cS!BS$RX S_!f#X%U!Z%VXRT!W^!('H
''\M!fRSb%!XfW!\[ZTXW_%!W[X`UWVT!f%U%!U%`WUZ%Z1!W_%!TW[XR!W^ @#f%U#!#T!#! bWfHb]S_$!W[X`UWV!#X!
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CSZ%W!WaT%UY#XSW_T!W^! XR%! T%#a%Z!#bW_$!fSXR!ZU%Z$%! `Wbb%`XSW_T!#X! U%VU%T%_X#XSY%! TSX%T! ^W[_Z XR#X!
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+W`c] W[X`UWVTM! fRS`R! U%VU%T%_X! Nj! W^! #Y#Sb#ab%! R#aSX#XTM! T[VVWUX%Z! \[`R \WU%! #a[_Z#_X! #_Z!
ZSY%UT%! \#`UWa%_XRS`! #TT%\ab#$%T)! *R%T%! #TT%\ab#$%T! f%U%! `R#U#`X%UST%Z! a]! aU]WkW#_TM!
\#`UW#b$#%!#_Z!TVW_$%TM!#T!f%bb!#T!\WU%!\WXSb%!TV%`S%TM!T[`R!#T!`U#aTM!#\VRSVWZTM!TX#U^STRM!aUSXXb%!
TX#UTM!$#TXUWVWZT!#_Z!VWb]`R#%X%T!fWU\T)! 2_!`W_XU#TX! XW!\[ZTXW_%!W[X`UWVTM!fRS`R!T[VVWUX%Z! bWf!
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0W!U%`WUZT!W^!_%f!TV%`S%T!f%U%!^W[_Z)!
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1.8 TTR Report: Benthic Flora and Fauna of the Patea Shoals Region, South
Taranaki Bight (Beaumont et al. 2013)

*RST! T[UY%]! `W_`%_XU#X%Z! W_! #_ #U%#! W^! T%#a%Z! c_Wf_! #T! "#X%#! -RW#bTM! #VVUWhS\#X%b]! 'GHF>c\!
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qfWU\^S%bZe! R#aSX#XT)! *R%T%! R#aSX#XT! f%U%! ZW\S_#X%Z! a]! XR%! S_^#[_#b! X[a%fWU\M! .[`RW_%! TV! ,M!
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%VS^#[_#)!
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`W`cb%! *[`%XW_#! b#XS`WTX#X#M! aWXR! bSYS_$! a[US%Z! S_! XR%! T%ZS\%_XT! #_Z! fSXR! U%bS`X! TR%bbT! XR#X! R#Y%!
#``[\[b#X%Z!W_!XR%!T[U^#`%!W^!XR%!T%#a%Z)!5SY%!*)!b#XS`WTX#X#!f%U%!U%`WUZ%Z!S_!f#X%U!Z%VXRT!W^!'LH
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X]V%)! *R%T%! aSW$%_S`! R#aSX#XT! aWXR! T[VVWUX%Z! ZSY%UT%! a%_XRS`! #TT%\ab#$%T! ZW\S_#X%Z! a]! T%TTSb%!
T[TV%_TSW_H^%%ZS_$! X#h#! D%)$)! aU]WkW#M! TVW_$%TM! `WbW_S#b! #T`SZS#_TM! aU#`RSWVWZT! #_Z! %VSVR]XS`!
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I%bbS_$XW_!@#UaW[U)!,X! %#`R! TSX%M! XRU%%! U%VbS`#X%T!W^! %#`R!W^! XRU%%!%hV%US\%_X#b! XU%#X\%_XT!f%U%!
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S_TS$_S^S`#_X! UWb%! S_ TXU[`X[US_$! \#US_%! a%_XRS`! `W\\[_SXS%T! S_! XR%! TX[Z]! #U%#)! *RST! ST! ^[UXR%U!
T[VVWUX%Z!a]!U%T[bXT!W^!XR%!U%`WbW_ST#XSW_!%hV%US\%_X!fRS`R!TRWf%Z!XR#X!XR%!`W_`%_XU#XSW_!W^!SUW_!
S_! T%ZS\%_XT! f#T! _WX! #! c%]! ZUSYS_$! ^#`XWU! S_! XR%! U%H`WbW_ST#XSW_! W^! TW^XHT%ZS\%_X! DT#_Z]E!
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%hV%US\%_X!TRWf%Z!#!TS$_S^S`#_X!U%b#XSW_TRSV!a%Xf%%_!SUW_!`W_`%_XU#XSW_!#_Z!`W\\[_SX]!TXU[`X[U%)
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1.8.1 EPA Review Findings

*R% .", %_$#$%Z -A/ XW![_Z%UX#c% #_!S_Z%V%_Z%_X!U%YS%f!W^!XR% a%_XRS`!TX[ZS%T)

*R%!^S_ZS_$T!W^!XR%!-A/!a%_XRS`!U%YS%f!f%U%1

� *R#X! XR%! a%_XRS`! TX[ZS%T f%U%! TS$_S^S`#_X! #ZZSXSW_T! XW! XR%! `[UU%_X! c_Wfb%Z$%! W^! a%_XRS`!
`W\\[_SXS%T! S_! XR%! -W[XR! *#U#_#cS! BS$RX #_ZM #T! T[`R! U%VU%T%_X%Z! XR%! a%TX! #Y#Sb#ab%!
S_^WU\#XSW_l #_Z!

� *R#X! XR% U%T[bXT! W^! B%#[\W_X! %X! #b) D'>(=E! Z%\W_TXU#X%Z! XR#X! XR%U%! f%U%! _W! ZS^^%U%_`%T!
a%Xf%%_! a%_XRS`! `W\\[_SXS%T! S_! XR%! VUWVWT%Z SUW_! T#_Z! U%`WY%U]! #U%# #_Z! #Zg#`%_X!
`W\\[_SXS%T!S_!TS\Sb#U!R#aSX#XT)

*R%!\#S_!`USXS`ST\T!W^!XR%!a%_XRS`!TX[ZS%T ^W`[TT%Z!W_!XR%! b#`c!W^! S_^WU\#XSW_!U%$#UZS_$!XR%!0WUXR!
#_Z!-W[XR!*U#VTM!XfW!RS$RHU%bS%^!UW`c]!U%%^!T]TX%\T!bW`#X%Z!TSh!cSbW\%XU%T W^^!"#X%#M #_Z!XR%!^#Sb[U%!
W^! XR%! TX[ZS%T! XW! U%b#X%! VU%ZS`X%Z! `R#_$%T! S_! T[TV%_Z%Z! T%ZS\%_X! `W_`%_XU#XSW_ #_Z! T%ZS\%_X!
Z%VWTSXSW_ XW! `W_T%i[%_X! `R#_$%T! S_! XR%! #Y#Sb#aSbSX]! W^! bS$RX! XW! bS$RXHZ%V%_Z%_X! a%_XRWTM! #_Z!
VWX%_XS#b!S\V#`XT)

1.8.2 Joint Expert Conferencing Results

,T!V#UX!W^!XR%!^SUTX!R%#US_$M!`W_^%U%_`S_$!W^!%hV%UXT!W_!XR%!%^^%`XT!W_!a%_XRS`!%`WbW$] XWWc!Vb#`% WY%U!
XfW!Z#]T!S_!/#U`R!'>(F)!!

*R%!%hV%UXT!`W_TSZ%U%Z!XR%!^WbbWfS_$!#TV%`XT!`W_`%U_S_$!XR%!%^^%`XT!W_!a%_XRS`!%`WbW$]1

� /%XRWZWbW$S`#b!#Z%i[#`]!XW!T[VVWUX!%YSZ%_`%Ha#T%Z!Z%`STSW_!\#cS_$l
� 5%Y%bT!W^![_`%UX#S_X]!#UW[_Z!VU%ZS`X%Z!%^^%`XTl
� ,`[X%!#_Z!`RUW_S`!%^^%`XT!W^!XR%!T%ZS\%_X!Vb[\%!#_Z!T%ZS\%_X#XSW_!W_!a%_XRS`!%`WbW$]l
� .^^%`XT!W^!TR#ZS_$!W_!VUS\#U]!VUWZ[`XSYSX]l
� .^^%`XT!W^! XR%! T%ZS\%_X!Vb[\%!#_Z! T%ZS\%_X#XSW_!W_!W^^TRWU%!aSW$%_S`!R#aSX#XT!#_Z!WXR%U!

VWX%_XS#bb]!T%_TSXSY%!U%`%VXWUTl
� :#`XWUT! #^^%`XS_$! U%`WY%U]! W^! S_^#[_#! #_Z! %VS^#[_#! #TT%\ab#$%T! VWTX! SUW_! T#_Z! U%`WY%U]!

#`XSYSXS%Tl
� B%_XRS`! R#aSX#XT! #_Z! TS$_S^S`#_`%! W^! S_TRWU%! U%%^! #U%#T! bW`#X%Z! ZWf_! `[UU%_X! ^UW\!\S_S_$!

TSX%!D%)$)M!XR%!0WUXR!#_Z!-W[XR!*U#VT!#_Z!6U#R#\!B#_cEl
� -%_TSXSYSX]! W^!#;E=4-*F& #_Z! WXR%U! U%%^! #TT%\ab#$%T! XW! XR%! VU%ZS`X%Z! U%Z[`XSW_T! S_! S_`SZ%_X!

bS$RX!D#_Z!U%b%Y#_`%!W^!XRU%TRWbZTEl
� ;W_`%_XU#XSW_! W^! \%X#bT! #_Z! R]V%UT#bS_%! aUS_%! S_! f#X%U! ZST`R#U$%T! ^UW\! XR%! Vb#_X! #_Z!

ZSb[XSW_!U%i[SU%Z!XW!\%%X!,0J.;;d,+/;,0J!$[SZ%bS_%Tl
� 2T!XR%U%!#_]!c_Wfb%Z$%!W^!^U%TRf#X%U!TVUS_$T!S_!XR%!#VVbS`#XSW_!#U%#s!2^!TWM!fR#X!ST!XR%!bSc%b]!

%^^%`X!W_!XR%\sl!#_Z
� ._YSUW_\%_X#b!\W_SXWUS_$1!
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o 4ag%`XSY%Tl
o B#T%bS_%!\W_SXWUS_$pZ[U#XSW_!VU%H#`XSYSXS%Tl
o +%b#XSY%! [XSbSX]! #_Z! #VVbS`#aSbSX]! W^! XUS$$%U! b%Y%bdXRU%TRWbZTHa#T%Z! WU WXR%U!

%_YSUW_\%_X#b!\W_SXWUS_$!#VVUW#`R%Tl!#_Z
o "#U#\%X%UTM!^U%i[%_`]M!bW`#XSW_T!XW!\W_SXWU)

ISXR! U%$#UZT! XW! XR%! \%XRWZWbW$S`#b! #Z%i[#`]! XW! T[VVWUX! %YSZ%_`%Ha#T%Z! Z%`STSW_! \#cS_$ XR%!
%hV%UXT!#$U%%Z!XR#X1

� *R%! a%_XRS`! %`WbW$]! T[UY%]T! [_Z%UX#c%_! f%U%! TV#XS#bb]! S_X%_TSY%! #_Z! VUWYSZ%Z b#U$%!
#\W[_XT! W^! S_^WU\#XSW_! W_! XR%! X]V%T! W^! R#aSX#XTM #T! f%bb! #T! XR% %VS^#[_#b! #_Z! S_^#[_#b!
#_S\#bT!#_Z!Vb#_XT!VU%T%_X)!@Wf%Y%U XR%] ZW!_WX!VUWYSZ%!#_]!S_^WU\#XSW_!W_!XR%!X%\VWU#b!
Y#US#aSbSX]!S_!XRST!T]TX%\l

� *R#X!X%\VWU#b!T#\VbS_$!f#T!U%i[SU%Z!XW!Z%X%U\S_%!T%#TW_#b!Y#US#aSbSX]!#T!V#UX!W^!#!a#T%bS_%!
\W_SXWUS_$!T[UY%]l!

� *R#X!(H'!]%#UT!W^!X%\VWU#b!\W_SXWUS_$!f#T!U%i[SU%Z!#T!V#UX!W^!#!a#T%bS_%!\W_SXWUS_$!T[UY%]l!
#_Z

� *R#X!#!a#T%bS_%!\W_SXWUS_$!VUW$U#\!TRW[bZ!a%!V#UX!W^!`W_T%_X!`W_ZSXSW_T)!

+%$#UZS_$!b%Y%bT!W^![_`%UX#S_X]!#UW[_Z!VU%ZS`X%Z!%^^%`XTM!XR%!%hV%UXT!^W[_Z!XR#X1

� ISXR!XR%!U%\WY#b!W^!XR%!\#$_%XSX%!XR%!`R%\S`#b!#_Z!VR]TS`#b!TXU[`X[U%!W^!XR%!Z%VWTSXSW_#b!
T%ZS\%_XT!fSbb!a%!#bX%U%Z!fSXRS_!XR%!SUW_!T#_Z!U%`WY%U] #U%#l

� /S_S_$! #`XSYSXS%T! fSbb! U%T[bX! S_! _%#U! XWX#b! \WUX#bSX]! W^! a%_XRS` ^#[_#! fSXRS_! XR%! SUW_! T#_Z!
U%`WY%U] #U%#l

� +%HZ%VWTSX%Z!T%ZS\%_X!fW[bZ a%!TS\Sb#U!S_!T%ZS\%_X!$U#S_!TSk%!XW!VU%H\S_%Z!T%ZS\%_XT)!*R%!
%hV%UXT!#$U%%Z!XR#X!XRST!fW[bZ!_%%Z!XW!a%!\%#T[U%Z!#X!V%USWZT!^WbbWfS_$!SUW_!T#_Z!U%`WY%U]M
fSXR! XR% ^U%i[%_`]! W^!\W_SXWUS_$! W^! T%ZS\%_X! $U#S_! TSk%M! %TV%`S#bb]! W^! T[U^S`S#b! T%ZS\%_XTM!
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#`XSYSXS%T)
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CETACEAN SURVEY AND HABITAT MODELLING

1.9 TTR Report: Habitat Models of Southern Right Whales, Hector's Dolphin, and 
Killer Whales in New Zealand (Torres et al. 2013)

*R%!VUWVWT%Z!SUW_!T#_Z!U%`WY%U] #`XSYSXS%T!fSbb!#^^%`X!XR%!T%#^bWWU!`W\\[_SX]!#X!XR%!%hXU#`XSW_!TSX%TM!
fRSb%! XR%! T%ZS\%_X! Vb[\%! #TTW`S#X%Z!fSXR! XR%! ZST`R#U$%! W^! T%ZS\%_X! a#`c! XW! XR%! T%#a%Z R#T! XR%!
VWX%_XS#b!XW!#^^%`X!V%b#$S`!#_Z!a%_XRS`!%`WT]TX%\T!ZWf_TXU%#\)!;%X#`%#_T!DfR#b%T!#_Z!ZWbVRS_TEM!#T!
S\VWUX#_X!RS$R!b%Y%b!VU%Z#XWUT!S_!\#US_%!T]TX%\TM!\#]!a%!S\V#`X%Z!a]!XR%T%!#`XSYSXS%T)

,! VU%bS\S_#U]! #TT%TT\%_X! W^! `%X#`%#_! ZSTXUSa[XSW_! S_! XR% -W[XR! *#U#_#cS! BS$RX SZ%_XS^S%Z! XR%!
VU%T%_`%!W^! XRU%%!%_Z#_$%U%Z!TV%`S%T1! TW[XR%U_! US$RX!fR#b%TM!@%`XWUeT!ZWbVRS_T! D;%VR#bWUR]_`R[T!
R%`XWUS!#_Z!XR%!T[aHTV%`S%T!/#[SeT!ZWbVRS_!;)@)!/#[SEM!#_Z!cSbb%U!fR#b%T)!

*R%! TX[Z]! ^W[_Z! XR#X XR%!VUWVWT%Z!VUWg%`X! #U%#! S_! XR%!-W[XR!*#U#_#cS!BS$RX #VV%#UT! XW!a%!W^! bWf!
T[SX#aSbSX]! ^WU! #bb! XRU%% TV%`S%T! W^! `%X#`%#_T)! ,U%#T! W^ S_`U%#T%Z! R#aSX#X! T[SX#aSbSX]! ^WU! @%`XWUeT!
ZWbVRS_T #_Z! TW[XR%U_! US$RX! fR#b%T! bS%! `bWT%! S_TRWU%! #_Z! \#]! a%! S_`U%#TS_$b]! [T%Z! #T! XR%! 0%f
J%#b#_Z!VWV[b#XSW_T!W^!XR%T%!TV%`S%T!U%`WY%U)!,_!#U%#!W^!#Y%U#$%!XW!#aWY%!#Y%U#$%!R#aSX#X T[SX#aSbSX]!
^WU!cSbb%U!fR#b%T a%$S_T!#VVUWhS\#X%b]!Nc\!T%#f#UZ!W^!XR%!VUWVWT%Z!VUWg%`X!#U%#)

1.10 TTR Report: Cetacean Monitoring Report (Martin Crawthorn Associates 2013)

**+! %_$#$%Z! /#UXS_! ;U#fXRWU_! ,TTW`S#X%T! 5XZ S_! '>(= XW! `W_Z[`X! #! `%X#`%#_! T[UY%]! W^! XR%!
ZSTXUSa[XSW_! W^! `%X#`%#_! #`UWTT! #! b#U$%! VUWVWUXSW_! W^! XR%! -W[XR! *#U#_#cS! BS$RXM S_`b[ZS_$! XR%!
VUWVWT%Z SUW_!T#_Z!U%`WY%U] #U%#)!*R%!T[UY%]!#U%#!f#T!Z%TS$_%Z!XW!`WY%U!**+eT!mS_SXS#bn #U%#!^WU SUW_!
T#_Z! U%`WY%U]! #U%#T H fRS`R! %hX%_Z%Z! W^^TRWU%! ^UW\! #VVUWhS\#X%b]!/#_#S#! S_! XR%! _WUXRHf%TX! XW!
a%Xf%%_!"#X%#!#_Z!I#Y%Ub%]!S_!XR%!TW[XRH%#TX)

*R%!c%]!U%T[bXT!W^!XR%!T[UY%]!f%U%!#T!^WbbWfT1!

� ,!VWZ!W^!`W\\W_!ZWbVRS_!DLHNE f#T WaT%UY%Z!S_!XR%!4`XWa%U!'>('!T[UY%]!fSXRS_!XR%!VUWg%`X!
#U%#l
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� ,! Y#US%X]! W^! WXR%U! ^#[_#! f%U%! #bTW! WaT%UY%Z! S_`b[ZS_$! T%#aSUZTM! ^STR! D[T[#bb]! \[bb%X! WU!
c#R#f#SE!#_Z!TR#UcTl!#_Z

� ,!XWX#b!W^!#VVUWhS\#X%b]!FMGG>_\!DWU!NMF'L!c\E!W^!XU#_T%`X!f#T!^bWf_!XW!Z#X%!fRS`R!%i[#X%T!
XW!#VVUWhS\#X%b]!?M=>>_\' DWU!'GM>F>c\'E)!

4Y%U#bbM XR%!#TT%TT\%_X `W_`b[Z%Z!XR#X!XR%!#a[_Z#_`%!W^!\#US_%!`%X#`%#_T!fSXRS_!XR%!VUWg%`X!#U%#!
ST!Y%U]!bWf)
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1.10.1 EPA Review Findings

*R%!.",!%_$#$%Z!-A/!XW!`#UU]!W[X!#_!S_Z%V%_Z%_X!U%YS%f!W^!XR%!X%`R_S`#b!U%VWUXT!U%b#X%Z!XW!\#US_%!
\#\\#bT!#_Z!^STR)

*R%! -A/! U%YS%f! ^W[_Z! XR#X! XR%! #VVUW#`R! %\VbW]%Z! fSXRS_! XR%! R#aSX#X!\WZ%b! f#T! U%#TW_#ab%! S_!
WUZ%U! XW! SZ%_XS^]! TW\% c%]! TV%`S%T! ^WU! `W_TSZ%U#XSW_M #bXRW[$R! XR%! VWX%_XS#b! ^WU! WXR%U! `%X#`%#_!
TV%`S%T!XW!a%!VU%T%_X!S_!XR%!#U%#!TRW[bZ!a%!#`c_Wfb%Z$%Z)

3%TVSX%! TW\%! $#VT! fSXRS_! XR%! U%VWUX! DS)%) R[\Va#`c! fR#b%! T%#TW_#b! \S$U#XSW_! UW[X%T! #_Z! XR%!
VWTTSaSbSX]! W^! a%#c%Z! fR#b%! VU%T%_`%EM! XR%! -A/! U%YS%f! `W_`b[Z%Z! XR#X! `W_TSZ%US_$! Z#X#! ^UW\!
TS$RXS_$TM!\WZ%bbS_$!#_Z!^S%bZ!T[UY%]T!XR%U%!ST!#!Y%U]!bWf!#a[_Z#_`%!W^!`%X#`%#_T!S_!XR%!VUWg%`X!#U%#)!

1.10.2 Joint Expert Conferencing Results

,T! V#UX! W^! XR%! ^SUTX! R%#US_$M! `W_^%U%_`S_$! W^! %hV%UXT! W_! XR% ^S%bZ! W^! %^^%`XT! W_! \#US_%! \#\\#bT!
S_`b[ZS_$!_WST%!XWWc!Vb#`%!S_!/#U`R!'>(F)!,T!V#UX!W^!XRST!gWS_X!%hV%UX!`W_^%U%_`%!XR%!^WbbWfS_$!STT[%T!
U%$#UZS_$!XR%!`W_Z[`X%Z!T[UY%]T!#_Z!R#aSX#X!\WZ%bbS_$!f%U%!ZST`[TT%Z1!

� "U%T%_`%!W^!\#US_%!\#\\#bT!S_!XR%!VUWVWT%Z!VUWg%`X!#U%#!#_Z!aUW#Z%U!#U%#l!#_Z
� -X#X[TdTS$_S^S`#_`%!W^!XR%!VUWg%`X!#U%#!^WU!\#US_%!\#\\#bT!D%)$)!^%%ZS_$M!\S$U#XS_$E)

*R%!%hV%UXT!#$U%%Z!#!TV%`S%T!a]!TV%`S%T!#VVUW#`R!f#T!#VVUWVUS#X%!fR%_!`W_TSZ%US_$!XR%!VU%T%_`%!W^!
\#US_%!\#\\#bT!S_!XR%!VUWg%`X!#U%#!#_Z!aUW#Z%U!#U%#)!

*R%! %hV%UXT! #$U%%Z! XR#X! #bb! TV%`S%T! U%VWUX%Z! S_! XR%! -W[XR! *#U#_#cS! BS$RX! :#`X[#b! B#T%bS_%!
._YSUW_\%_X#b! +%VWUX! D/#`3S#U\SZ! %X! #b)! '>((E! DS)%)! @%`XWUeT! ZWbVRS_M! TW[XR%U_! US$RX!fR#b%M! cSbb%U!
fR#b%M!/#[SeT! ZWbVRS_M! ab[%!fR#b%TM! aWXXb%_WT%! ZWbVRS_TM! `W\\W_! ZWbVRS_TM! Z[Tc]! ZWbVRS_TM! ^#bT%!
cSbb%U!fR#b%TM! ^S_!fR#b%TM!R[\Va#`c!fR#b%TM!\S_c%!fR#b%TM!VSbWX!fR#b%TM! T%S!fR#b%TM! TV%U\!fR#b%T!
#_Z!0J!^[U!T%#bTE!`W[bZ!W``[U!fSXRS_!XR% VUWVWT%Z!SUW_!T#_Z!U%`WY%U] #U%#)

*R%!%hV%UXT!`W_`b[Z%Z!XR#X!XR%!TW[XR!*#U#_#cS!`W#TX!ST!`W_TSZ%U%Z!XW!a%!V#UX!W^!XR%!RSTXWUS`!_#X[U#b!
U#_$%! ^WU!/#[SeT! ZWbVRS_TM! #_Z! ST! W_! XR%!\#U$S_T W^! XR%SU! `[UU%_X! U#_$%)!IRSb%!\WTX! U%`WUZT! #_Z!
TS$RXS_$T! W^!/#[SeT! ZWbVRS_T! #U%! a%Xf%%_! XR%! A#SV#U#! @#UaW[U! #_Z! +#$b#_M!/#[SeT! ZWbVRS_T! R#Y%!
a%%_!U%`WUZ%Z!#T!^#U!TW[XR!#T!IR#_$#_[S!fSXR!XR%SU!U%b#XSY%!Z%_TSX]!Z%`U%#TS_$!TW[XRf#UZ!W^!;#V%!
.$\W_X) @%`XWUeT!ZWbVRS_T R#Y%!#bTW!a%%_!U%`WUZ%Z!S_!XR%!-W[XR!*#U#_#cS!BS$RX!#U%#!a[X!Y%U]!U#U%b])
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X]VS`#bb]! W``[UUS_$!a%bWf!'>>\)! *R%U%^WU%M! a%#c%Z!fR#b%T #U%![_bSc%b]! XW!a%! ^W[_Z S_! XR%!
VUWg%`X!#U%#!WU!S_!f#X%UT!b%TT!XR#_!'>>\!Z%%Vl

� -V%U\!fR#b%T!#U%!$%_%U#bb]!^W[_Z!S_!Z%%V!f#X%U!bSc%!a%#c%Z!fR#b%Tl
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� -W[XR%U_! US$RX!fR#b%T! #U%! bSc%b]! XW!a%!VU%T%_X! S_! XR%!-W[XR!*#U#_#cS!BS$RX! #U%#! T%#TW_#bb]!

#_Z!XU#Y%b!XRUW[$R!S_!bWf!_[\a%UTl
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\W_XRTl
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COASTAL STABILITY

1.11 TTR Report: Coastal stability in the South Taranaki Bight - Phase 2 Potential 
Effects of Offshore Sand Extraction on Physical Drivers and Coastal Stability 
(Hume et al. 2013)

**+! %_$#$%Z! 02I, S_! '>(= XW! #TT%TT! XR% VWX%_XS#b! %^^%`XT! W^! XR%! VUWVWT%Z! SUW_! T#_Z! U%`WY%U]!
#`XSYSXS%T W_!VR]TS`#b!ZUSY%UT!#_Z!`W#TX#b!TX#aSbSX])!*R%!U%VWUX!\#Z% #_!#TT%TT\%_X!W^!XR%!%^^%`XT!W^!
T#_Z! %hXU#`XSW_!W_! XR%! b#_Z^WU\T! #_Z $%W\WUVRS`! `R#U#`X%U! W^! XR%! TRWU%M! VR]TS`#b! ZUSY%UT! Df#Y%T!
#_Z! `[UU%_XTE! W^! `W#TX#b VUW`%TT%TM! T%ZS\%_X! VUW`%TT%T! #_Z! `W#TX#b! TX#aSbSX]M #_Z! f#T a#T%Z! W_!
TX[ZS%T!\#Z%!W^! XR% _#X[U#b! b#_Z^WU\T!#_Z!$%W\WUVRS`!`R#U#`X%U!#bW_$! XR%!(F>c\ bW_$!TXU%X`R!W^!
`W#TX!a%Xf%%_ 4V[_#c%!#_Z!IR#_$#_[S)

*R%!c%]!^S_ZS_$T!f%U%!T[\\#UST%Z!#T!^WbbWfT1

� *R%!_#X[U#b!b#_Z^WU\T!#_Z!$%W\WUVRS`!`R#U#`X%U!W^!XR%!a%#`R%T!ST![_bSc%b]!XW!`R#_$%!Z[%!XW!
XR%! U%`WY%U]! W^! SUW_! T#_Z)! 6%W\WUVRS`! `R#U#`X%U! W^! XR%! a%#`R%T! ST! Z%X%U\S_%Z! a]!
%_YSUW_\%_X#b!T%XXS_$M!XSZ%!U#_$%M!$U#S_!TSk%!#_Z!f#Y%!`bS\#X%l

� "[abS`!#``%TT!XW!XR%!\#US_%!%_YSUW_\%_X fSbb!_WX!a%!#ZY%UT%b]!#^^%`X%Zl
� *R%U%!fSbb!a%!_W!#ZY%UT%!%^^%`XT!^UW\ XR% Z%VWTSXSW_!W^!T[aTX#_`%T!XW!XR%!T%#a%Zl
� *R%!U%`WY%U]!W^!SUW_!T#_Z fSbb!_WX!#ZY%UT%b]!#^^%`X!VR]TS`#b!ZUSY%UT!#_Z!VUW`%TT%T!XR#X!`#[T%!

`W#TX#b!`R#_$%l #_Z
� .^^%`XT!W_!XR%!USTc!W^!#``%b%U#X%Z!`W#TX#b!%UWTSW_!#_Z!#``U%XSW_!#bW_$!XR%!U%$SW_OT!`W#TXbS_%

#_Z!\WZS^S`#XSW_!XW!_#X[U#b!R#k#UZ!VUW`%TT%T!fSbb!_WX!a%!TS$_S^S`#_X)

1.11.1 EPA Review Findings

*R% .",! `W\\STTSW_%Z! -A/! XW! [_Z%UX#c%! #! U%YS%f! W^ @[\%! %X! #b) D'>(=E) -A/! #$U%%Z! fSXR! XR%!
^#`X[#b! Z%T`USVXSW_! `W_X#S_%Z! S_! @[\%! %X! #b) D'>(=E! #_Z! #$U%%Z! fSXR! XR%! ! #TT%TT\%_X! XR#X! XR%!
S\V#`XT!W^! SUW_!T#_Z!U%`WY%U] #`XSYSXS%T!W_! XR%!VR]TS`#b!%_YSUW_\%_X! DS_`b[ZS_$!W`%#_W$U#VRS`!#_Z!
`W#TX#b!VUW`%TT%TE!#U%!bSc%b]!XW!a%!\S_WU)! *R%!-A/!U%YS%f!_WX%Z!XR#X!XR%!TS$_S^S`#_X!ZSTX#_`%!W^!XR%!
VUWg%`X!#U%#!W^^TRWU%!^UW\!XR%!`W#TXM #_Z!XR%!Z%VXR!W^!f#X%UM #`X!XW!T%V#U#X%!XR%!S_^b[%_`%!W^! SUW_!
T#_Z!U%`WY%U] ^UW\!VR]TS`#b!VUW`%TT%T!#^^%`XS_$!XR%!`W#TX#b!kW_%M!fSXR!W_b]!\S_WU!`R#_$%T!VU%ZS`X%Z!
XW!W``[U)!
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1.11.2 Joint Expert Conferencing Results

,T!V#UX!W^!XR%!'>(F R%#US_$M!`W_^%U%_`S_$!W^!`W#TX#b!TX#aSbSX]!%hV%UXT!XWWc!Vb#`%!W_!(N /#U`R!'>(F)!
*RST! gWS_X! %hV%UX! `W_^%U%_`%! %_ZWUT%Z! XR%! \%XRWZWbW$]! #ZWVX%Z! ^WUM! #_Z! ^#`X[#b! S_^WU\#XSW_! S_M
@[\%!%X!#b) D'>(=E)!2X!#bTW #$U%%Z!XR#X!02I,eT!R]ZUWZ]_#\S`!#_Z!f#Y%!\WZ%bbS_$![T%Z!XW!$%_%U#X%!
S_V[XT!XW!XR%!#TT%TT\%_X!W^!VWX%_XS#b!VR]TS`#b!#_Z!`W#TX#b!%^^%`XT!f%U%!`W_TSTX%_X!fSXR!S_X%U_#XSW_#b!
VU#`XS`%!#_Z!#VVUWVUS#X%)!

*R%!%hV%UXT!SZ%_XS^S%Z!TW\%![_`%UX#S_X]M!#ba%SX!T\#bbM!S_!U%b#XSW_!XW!XR%!V#XRf#]T!#_Z!\#$_SX[Z%!W^!
`UWTTHTRWU%!T%ZS\%_X!XU#_TVWUX!W_ XR% S__%U!TR%b^M #_Z!#$U%%Z!XR#X!SX!fW[bZ!a%!VU[Z%_X!XW![_Z%UX#c%!
^[UXR%U! \WZ%bbS_$d#_#b]TST! XW! i[#_XS^]! XR%! \#$_SX[Z%! #_Z! V#XX%U_T! W^! `UWTTHTRWU%! T%ZS\%_X!
XU#_TVWUX!W_ XR% S__%U!TR%b^)!

4Y%U#bbM XR%!%hV%UXT!#$U%%Z!XR#X!T%ZS\%_X!T[VVb]!^UW\!XR%!VUWg%`X!#U%#!XW!a%#`R%T XW!XR% TW[XR%#TX
ST! bSc%b]! XW! a%! T\#bbM XR#X! `R#_$%T! XW! _%#UTRWU%! f#Y%! `R#U#`X%USTXS`T! Z[%! XW! WV%U#XSW_T! fW[bZ! a%!
\[`R!T\#bb%U!XR#_!_#X[U#b!Y#US#aSbSX]!S_!f#Y%!`W_ZSXSW_TM #_Z!XR#X!`R#_$%T!S_!f#Y%!%_%U$]!S_`SZ%_X!
W_!XR%!`W#TXbS_%!#U%![_bSc%b]!XW!S_Z[`%!\%#T[U#ab%!`R#_$%T!S_!%UWTSW_!#_Z!#``U%XSW_!V#XX%U_T!W_!XR%
a%#`R%T)
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EFFECT OF SHIPS LIGHTS

1.12 TTR Report: Effects of Ships Lights on Fish, Squid and Seabirds (Thompson
2013)

**+!%_$#$%Z!02I, S_!'>(= XW!#TT%TT!XR% VWX%_XS#b!%^^%`XT!W^!TRSVT!bS$RXT!W_!^STRM!Ti[SZ!#_Z!T%#aSUZT)
*R% U%VWUX!ZU%f![VW_!XR%!V[abSTR%Z!bSX%U#X[U%!XW!`W_TSZ%U!XR%!%^^%`XT!W^!_W`X[U_#b!#UXS^S`S#b bS$RX!W_!
^STRM!Ti[SZ!#_Z!T%#aSUZTM!X#cS_$!S_XW!#``W[_X!XR%!bSc%b]!bS$RX!U%$S\%!W_!XR%!2_X%$U#X%Z!/S_S_$ C%TT%b)

4Y%U#bbM! #UXS^S`S#b! _W`X[U_#b! bS$RX! $%_%U#bb]! #XXU#`XT! #bb! XRU%%! $UW[VT! W^!\#US_%! #_S\#bT! XW! #! `%UX#S_!
%hX%_X)! *R%! #XXU#`XSY%_%TT! W^! bS$RX! ST! _WX! [_SY%UT#b! #`UWTT! XR%T%!\#US_%! TV%`S%T) :WU! %h#\Vb%M! XR%!
\#gWUSX]! W^! ZS[U_#bb]H#`XSY%! T%#aSUZT! #VV%#U! _WX! XW! %hRSaSX! \#Uc%Z! #XXU#`XSW_! XW! #UXS^S`S#b! bS$RXM!
fR%U%#T!bS$RX!`#_!VWX%_XS#bb]!a%!# VUWab%\!^WU!_W`X[U_#b!TV%`S%T)!

:WU! ^STR!#_Z!Ti[SZM!#_]!%^^%`XT!W^! XR%!Y%TT%b #T!#! TW[U`%!W^!#UXS^S`S#b!_W`X[U_#b! bS$RX!#U%! bSc%b]! XW!a%!
Y%U]! bW`#bST%Z! #_Z! `%_XU%Z! W_! XR% Y%TT%b! SXT%b^) -W\%! TV%`S%T! W^! aWXR! $UW[VT! `W[bZ! VWX%_XS#bb]!
#$$U%$#X%!S_!XR%!f#X%U!`Wb[\_ `bWT%!XW!XR%!Y%TT%bM!a[X!XR%T%!%^^%`XT!#U%!RS$Rb]![_bSc%b]!XW!R#Y%!#_]!
\%#T[U#ab%!VWV[b#XSW_!b%Y%b!S\V#`X!W_!XR%!#XXU#`X%Z!TV%`S%T)

-S\Sb#Ub]!^WU!T%#aSUZT!SX!ST!VWTTSab%!XR#X!XR%!Y%TT%beT!bS$RXT!\#]!#XXU#`X!_W`X[U_#b!TV%`S%TM!V#UXS`[b#Ub]!
S_!VWWU!f%#XR%UM!a[X!XR%!U%\WX%_%TT!W^!XR%!#U%#!W^!WV%U#XSW_!^UW\!\#gWU!T%#aSUZ!aU%%ZS_$!`WbW_S%T!
#_Z! U%b#XSY%b]! TX#_Z#UZ! \SXS$#XSW_! VUWXW`WbT! fW[bZ! #bTW! T[$$%TX! XR#X! #_]! %^^%`X! fW[bZ! a%! RS$Rb]!
[_bSc%b]!XW!R#Y%!#_]!\%#T[U#ab%!VWV[b#XSW_!b%Y%b!S\V#`X!W_!XR%!#XXU#`X%Z!T%#aSUZ!TV%`S%T)

1.12.1 EPA Review Findings

*R%!.",!`W\\STTSW_%Z!#!U%YS%f!a]!/SX`R%bb!"#UX_%UTRSVT!5S\SX%ZM fRS`R!^W[_Z!XR#X!XR%!#_XS`SV#X%Z!
%^^%`XT!W_! T%#aSUZT![TS_$! XR%! #U%#!Z%T`USa%Z! S_! *RW\VTW_! D'>(=E!R#Z!_WX! `W_TSZ%U%Z!#_]! S\V#`XT!
Z[%!XW!U%Z[`XSW_T!S_!^WWZ!T[VVb]!WU!XR%!VWX%_XS#b!^WU!U%Z[`%Z!^WU#$S_$!T[``%TT!S_!X[UaSZ!f#X%UT)!!*R%!
U%YS%f! `W_`b[Z%Z! XR#X! *RW\VTW_! D'>(=E! ZSZ! _WX! `W_X#S_! T[^^S`S%_X! Z%X#Sb! XW! %_#ab%! XR%! .",! XW!
[_Z%UTX#_Z!XR%!%^^%`XT!W^!XR%!#`XSYSX]!W_!XR%!%_YSUW_\%_X)!!*R%!U%YS%f!#bTW!_WX%Z!XR#X!_W!\W_SXWUS_$!
W^!T%#aSUZT!f#T!VUWVWT%ZM!#_Z!XR%U%^WU%!#_!#Z#VXSY%!\#_#$%\%_X!#VVUW#`R!f#T!VU%`b[Z%ZM![_b%TT!#!
T[SX#ab%!\W_SXWUS_$!U%$S\%!`#_!a%!Z%YST%Z)!!/SX`R%bb!"#UX_%UTRSVT 5S\SX%Z `W_`b[Z%Z!XR#X!#ZZSXSW_#b!
S_^WU\#XSW_!f#T! U%i[SU%Z! XW! #bbWf!#! ^[bb! #_Z! XRWUW[$R![_Z%UTX#_ZS_$!W^! XR%! %hSTXS_$ %_YSUW_\%_X!
#_Z!XR%!%^^%`XT!W^!XR%!VUWVWT#b!S_!U%TV%`X!W^ T%#aSUZT)
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1.12.2 Joint Expert Conferencing Results

,T! V#UX! W^! XR%! '>(F! R%#US_$M! `W_^%U%_`S_$! W^! T%#aSUZ! %hV%UXT! XWWc! Vb#`%! W_! '> /#U`R! '>(F) *R%!
%hV%UXT!#$U%%Z!XR#X!bS$RXS_$!f#T!VWX%_XS#bb]!XR%!aS$$%TX!STT[%!fSXR!U%TV%`X!XW!%^^%`XT!W_!aSUZT)!*R%]!
#$U%%Z!XR#X!#!Z%X#Sb%Z!bS$RXS_$!USTc!\SXS$#XSW_!Vb#_!TRW[bZ!a%!Z%Y%bWV%Z!#_Z!S\VWT%Z!#T!#!`W_ZSXSW_!
W^!`W_T%_XM!#bW_$!fSXR!\W_SXWUS_$!#_Z!U%YS%f!`W_ZSXSW_T)

ZOOPLANKTON

1.13 TTR Report: Zooplankton and the Processes Supporting them in Greater 
Western Cook Strait (Bradford-Grieve and Stevens 2013)

BU#Z^WUZH6US%Y%!#_Z!-X%Y%_T!D'>(=E!U%YS%f%Z!#Y#Sb#ab%!S_^WU\#XSW_!#aW[X!XR%!kWWVb#_cXW_M!#_Z!XR%!
VUW`%TT%T! T[VVWUXS_$! SXM! S_! XR%!6U%#X%U!I%TX%U_!;WWc!-XU#S$RX! DS_`b[ZS_$! XR%!-W[XR!*#U#_#cS!BS$RXM!
*#T\#_! #_Z! 6WbZ%_! B#]TM! #_Z! aW[_Z%Z! a]! ;WWc! -XU#SX! 0#UUWfTEM! #T! XRST! b#U$%U! #U%#! S_^b[%_`%T!
kWWVb#_cXW_! VWV[b#XSW_T! S_! XR%! -W[XR! *#U#_#cS! BS$RX)! 2_! T[\\#U]M XR%! U%YS%f! S_ZS`#X%Z XR%!
^WbbWfS_$ S_!U%b#XSW_!XW!XR%!VUWg%`X1

� JWWVb#_cXW_ TV%`S%T `W\VWTSXSW_! S_ XR%! -W[XR! *#U#_#cS! BS$RX ST X]VS`#b W^ `W#TX#b! f#X%UT
^W[_Z #UW[_Z!0WUXR 2Tb#_Zl

� 5SXXb%!ST!c_Wf_!W^!XR%!T%#TW_#b!`]`b%!WU!S_X%UH#__[#b!Y#US#aSbSX]!W^!Vb#_cXW_)!*R%!%hSTXS_$!Z#X#!
R#T! a%%_!\#S_b]! `Wbb%`X%Z! S_! T[\\%U) 2_! #ZZSXSW_M XR%U%! ST! bSXXb%! c_Wfb%Z$%! W^! _%#UTRWU%!
kWWVb#_cXW_!#TT%\ab#$%Tl

� *R%!6U%#X%U!I%TX%U_!;WWc!-XU#SX! U%$SW_! ST! S\V#`X%Z!a]! T%Y%U#b! b#U$%HT`#b%M!RS$Rb]!Y#US#ab%M!
VR]TS`#b!VR%_W\%_#!XR#X!TXU[`X[U%!XR%!ZSTXUSa[XSW_!#_Z!aSW\#TT!W^!kWWVb#_cXW_)!*R%T%!b#U$%
T`#b%!VR]TS`#b!VUW`%TT%T!S_`b[Z%!XR%!A#R[U#_$Sd;#V%!:#U%f%bb![Vf%bbS_$!Vb[\%M!XSZ#b!\ShS_$M!
USY%U! Vb[\%T! #_Z! T[U^! a%#`R! VUW`%TT%T)! 4^! XR%T%M XR%! A#R[U#_$Sd;#V%! :#U%f%bb! [Vf%bbS_$!
Vb[\%! ST! XR%! a%TX! [_Z%UTXWWZ! S_! X%U\T! W^! Vb#_X! _[XUS%_X! U%_%f#b! fRS`R! S\V#`XT! VUS\#U]!
VUWZ[`XSW_!#_Z!Z]_#\S`T!#_Z!SXT!ZWf_TXU%#\!S\V#`X!W_!XR%!kWWVb#_cXW_l

� 7VTXU%#\!S_!XR%!Vb[\%M!_%#U!;#V%!:#U%f%bbM!#bXRW[$R!_[XUS%_XT!f%U%!RS$R!XR%U%!ST!%YSZ%_`%!
W^! bWf! aU%%ZS_$! #`XSYSX]! #\W_$! `WV%VWZT! #_Z! kWWVb#_cXW_! ^WWZ! U%i[SU%\%_XT! f%U%! _WX!
a%S_$! \%X)! B[X! XR%! U%Y%UT%! #VVbS%Z! ZWf_TXU%#\M! %hX%_ZS_$! XWf#UZT! XR%! -W[XR! *#U#_#cS!
BS$RX)! *R%U%M!`W_`%_XU#XSW_T!W^!`WV%VWZ!_#[VbSSM!R%UaSYWUW[T!`WV%VWZTM!#_Z!Z%Y%bWV\%_X#b!
TX#$%T!W^!cUSbb 0]`XSVR#_%T!#[TXU#bST!f%U%!\[`R!RS$R%U!XR#_!#X!XR%!Vb[\%!WUS$S_l

� ,T XRST #TT%\ab#$% f#T XU#_TVWUX%Z _WUXRH%#TXf#UZTM ^[UXR%U W`%#_S` `WV%VWZ TV%`S%T f%U%
%_XU#S_%Z fRS`R!VUWZ[`%Z!RS$R TV%`S%T US`R_%TT) :[UXR%U %#TX!XR%!VUWVWUXSW_!W^ R%UaSYWUW[T
`WV%VWZTM TV%`S%T ZSY%UTSX] #_Z!kWWVb#_cXW_!aSW\#TT S_`U%#T%Zl!#_Z

� *R% /#_#f#X[!+SY%U #VV%#UT XW!S\V#`X!VR]XWVb#_cXW_!aSW\#TT #_Z VUWZ[`XSW_ _%#U TRWU%)!
0[XUS%_X!U%`]`bS_$ W_ I#SX#U%U% B%#`RM TW[XR!W^ XR% /#_#f#X[ +SY%UM ST VUWa#ab] U%b#X%Z XW
XR% \%#T[U%Z RS$R VUWZ[`XSYSX] W^ T[U^ ZS#XW\T)
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2_!R%U!%YSZ%_`%!fRS`RM f#T!U%YS%f%Z!a]!XR%!QWS_X .hV%UX!;W_^%U%_`% W_!JWWVb#_cXW_M!3U!Q#_%X!6US%Y%
XR%! b%#Z! #[XRWU! W^! BU#Z^WUZH6US%Y%! #_Z! -X%Y%_T! D'>(=EM! `W_`b[Z%Z! XR#X _%#UHT[U^#`%! bSYS_$!
kWWVb#_cXW_! a]! XR%SU! Y%U]! _#X[U%! #U% #Z#VX%Z! XW! #_ %_YSUW_\%_X! XR#X! ST! ZSTX[Ua%Z)! *R#X! STM! S_!
$%_%U#bM!kWWVb#_cXW_!\[TX!a%!#ab%!XW!^[_`XSW_!S_!T[U^#`%!f#X%UT!XR#X!T%#TW_#bb]!\Sh!Z%%Vb]!S_!fS_X%U!
#_Z! a%! #ab%! XW! T[UYSY%! WY%U! fS_X%U! S_! #! bWf! ^WWZ! %_YSUW_\%_X)! 2_! #ZZSXSW_M! #X! TW\%! bW`#XSW_TM!
%_YSUW_\%_X#b! ZSTX[Ua#_`%! W``[UT! _#X[U#bb]! XRUW[$R! VUW`%TT%T! T[`R! #T! [Vf%bbS_$! W^! Z%%V! f#X%UM!
TXUW_$! Y%UXS`#b! \ShS_$! `#[T%Z! a]! XSZ#b! `[UU%_XT! S_! TR#bbWf! f#X%UM! WU! TXUW_$! \ShS_$! `#[T%Z! a]! XR%!
$UW[_ZS_$!W^!T[U^#`%!f#Y%T!`bWT%!XW!TRWU%)!*R%U%^WU%M!SX!ST!`W_TSZ%U%Z!XR#X!kWWVb#_cXW_!VWV[b#XSW_T!
#U%!#ab%!XW!U%`WY%U!^UW\!TXUW_$M!_#X[U#bb] W``[UUS_$!ZSTX[Ua#_`%)

3U!6US%Y%!`W_`b[Z%Z!XR#X!SX!fW[bZ!a% RS$Rb]![_bSc%b]!XR#X!W_%!`W[bZ!ZSTXS_$[STR!a%Xf%%_!XR%!S\V#`X!
W^!#ZZSXSW_#b!ZSTX[Ua#_`%!^UW\!#_]!U%`WY%U]!W^!SUW_!T#_ZT!#_Z!XR%!#bU%#Z]!%hSTXS_$M!\[bXSVb%!TW[U`%T!
W^!_#X[U#b!ZSTX[Ua#_`%!W``[UUS_$!S_!XR%!$U%#X%U -W[XR!*#U#_#cS!BS$RX)

1.13.1 EPA Review Findings

.",! `W\\STTSW_%Z! -A/! XW [_Z%UX#c%! # U%YS%f W^ BU#Z^WUZH6US%Y%! #_Z! -X%Y%_T! D'>(=EM #bW_$!fSXR!
#TT%TT\%_XT W_! \#US_%! \#\\#bTM! ^STR! #_Z! Ti[SZ)! ! *R%! -A/! U%YS%f! #$U%%Z! XR#X! kWWVb#_cXW_!
`W\\[_SXS%T! W^! XR%! -W[XR! *#U#_#cS! BS$RX! #U%! X]VS`#b! W^! XRWT%! S_! `W#TX#b! f#X%UT! #`UWTT! XR%! 0WUXR!
2Tb#_ZM #_Z!XR#X!^#`XWUT!S_^b[%_`S_$!kWWVb#_cXW_!S_!XR%!U%$SW_!#U%!RS$Rb]!Y#US#ab%)!

*R%! -A/! U%YS%f! `W_`b[Z%Z! XR#X! VUWVWT%Z! SUW_! T#_Z! U%`WY%U] #`XSYSXS%T! fSbb! U%T[bX! S_! S_`U%#T%Z!
T[TV%_Z%Z!T%ZS\%_X!`W_`%_XU#XSW_T!fSXRS_!XR%!f#X%U!`Wb[\_M!fRS`R!ST [_bSc%b]!XW!`#[T%!S\V#`XT!W_!
kWWVb#_cXW_! WXR%U! XR#_! #X! #! bW`#bST%Z! T`#b%! W^! R[_ZU%ZT! W^! \%XU%T! ^UW\! XR%! SUW_! T#_Z! U%`WY%U]
#`XSYSXS%T)!*R%!%`WbW$S`#b!TS$_S^S`#_`%!W^!T[`R!%^^%`XT!f#T!`W_TSZ%U%Z!a]!-A/!XW!a%!\S_WUM!$SY%_!XR%!
Y#TX!#U%#!W^!R#aSX#XT! S_! XR%! `W#TX#b! U%$SW_T! XW! XR%!_WUXRM!fRS`R!fSbb!_WX!a%!#^^%`X%Z!a]! XR%!\S_S_$!
#`XSYSX])

1.13.2 Joint Expert Conferencing Results

:WU XR%!'>(F!R%#US_$M!`W_^%U%_`S_$!W^! ^STR!#_Z!kWWVb#_cXW_ %hV%UXT! XWWc!Vb#`%!W_!'>!/#U`R!'>(F)!
,bb! %hV%UXT! #$U%%Z! fSXR! XR%! W[X`W\%T! #_Z! ^#`XT! W_! kWWVb#_cXW_! VUWYSZ%Z! S_! XR%! -X#X%\%_X! W^!
.YSZ%_`%!S_!;RS%^!W^!Q#_%X!6US%Y%!#T!T%X!W[X!#aWY%)

*R%! %hV%UXT #bTW! #$U%%Z XR#X! `W_ZSXSW_T! XR#X! U%i[SU%! XR%! \W_SXWUS_$! W^! kWWVb#_cXW_ f%U% _WX
_%`%TT#U])
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SEABIRDS

1.14 TTR Report Seabirds of the South Taranaki Bight (Thompson 2013)

**+! %_$#$%Z! 02I,! S_! '>(=! XW! #TT%TT! XR% VWX%_XS#b! %^^%`XT! W^ XR%! VUWVWT%Z! SUW_! T#_Z! U%`WY%U]!
#`XSYSXS%T!W_!T%#aSUZT!S_!XR%!-W[XR!*#U#_#cS!BS$RX)

*R%!-W[XR!*#U#_#cS!BS$RX T[VVWUXT!#!U%b#XSY%b]!\WZ%TX!T%#aSUZ!#TT%\ab#$%M!a[X!Z%X#Sb%ZM!T]TX%\#XS`!
#_Z! i[#_XSX#XSY%! S_^WU\#XSW_! W_! XR%! #XHT%#! ZSTXUSa[XSW_! W^! YSUX[#bb]! #bb TV%`S%T! ST! `[UU%_Xb]! b#`cS_$)!
/#_]!W^!XR%!TV%`S%T!W``[UUS_$!S_!XR%!#U%#!#U%!bSc%b]!XW!a%!U%b#XSY%b]!`W#TX#b!S_!XR%SU!ZSTXUSa[XSW_T)!-[`R!
TV%`S%T! S_`b[Z%!ab[%!V%_$[S_M! TR#$TM! $[bbT! #_Z! X%U_TM! #bXRW[$R! XR%T%! b#XX%U! XfW! X#h#! `#_!%hX%_Z! XW!
\WU%!W^^TRWU%!#U%#T)

B]!`W_XU#TXM!#_Z!#bXRW[$R!TW\%!TV%`S%T!R#Y%!a%%_!WaT%UY%Z!^UW\!#_Z!U%b#XSY%b]!`bWT%!XW!XR%!`W#TXM!
#ba#XUWTT!#_Z!V%XU%b!TV%`S%T!X%_Z!XW!a%!\WU%!V%b#$S`!#_Z!fSZ%HU#_$S_$!S_!XR%SU!ZSTXUSa[XSW_T!#_Z!fSbb!
bSc%b]!W``[U!#_]fR%U%! XRUW[$RW[X! XR%!#U%#)!*R%!#U%#!ZW%T!_WX! T[VVWUX! b#U$%!aU%%ZS_$!`WbW_S%T! ^WU!
#_]!TV%`S%T!a[X!#!_[\a%U!W^!`W#TX#b!%TX[#US_%!TSX%T!#U%!W^!TS$_S^S`#_X!Y#b[%!XW!`W#TX#bM!TRWU%M!f#ZS_$M!
#_Z!\S$U#XWU]!aSUZ!TV%`S%T)!*R%T%! S_`b[Z%! XR%!I#ScSUScSUS! 5#$WW_ #_Z! XR%!IR#_$#_[SM!IR#_$#%R[M!
*[U#cS_#M!/#_#f#X[!#_Z!+#_$SXSc%S!+SY%U!%TX[#US%T)

1.14.1 EPA Review Findings

/SX`R%bb! "#UX_%UTRSVT! 5S\SX%Z f#T! `W\\STTSW_%Z a]! XR%! .", XW! [_Z%UX#c% #! U%YS%f! W^ *RW\VTW_!
D'>(=E) *R%! U%YS%f! ^W[_Z! XR#X! *RW\VTW_! D'>(=E! `W[bZ! R#Y%! \#Z%! a%XX%U! [T%! W^! XR%! #Y#Sb#ab%!
S_^WU\#XSW_!XW!S_^WU\!XR%SU!#TT%TT\%_XM #_Z!XR#X!*RW\VTW_!D'>(=E!ZSZ!_WX!#Z%i[#X%b]!Z%T`USa%!XR%!
`[UU%_X! TX#X%!W^! XR%!#^^%`X%Z!#U%#! S_! T[^^S`S%_X!Z%X#Sb! XW!%_#ab%! XR%!.",! XW![_Z%UTX#_Z! XR%! U%b#XSY%!
S\VWUX#_`%!DWU!WXR%UfST%E!W^!XR%!%hSTXS_$!%_YSUW_\%_X!#_Z!XR%!_#X[U%!W^!XR%!%^^%`XT!W^!XR%!#`XSYSX])

/SX`R%bb!"#UX_%UTRSVT 5S\SX%Z `W_`b[Z%Z!XR#X!#ZZSXSW_#b!S_^WU\#XSW_!f#T!U%i[SU%Z!XW!#bbWf!#!^[bb!#_Z!
XRWUW[$R![_Z%UTX#_ZS_$!W^! XR%!%hSTXS_$!%_YSUW_\%_X! #_Z! XR%!%^^%`XT!W^! XR%!VUWVWT#b! S_! U%TV%`X!W^!
aSUZT)

1.14.2 Joint Expert Conferencing Results

,T!V#UX!W^!XR%!'>(F!R%#US_$M!`W_^%U%_`S_$!W^!T%#aSUZ %hV%UXT!XWWc!Vb#`%!W_!'>!/#U`R!'>(F)!*RST!gWS_X!
%hV%UX!`W_^%U%_`% U%YS%f%Z!aWXR!W^!02I,eT!aSUZ!U%VWUXTM!#_Z!#$U%%Z!XR#X!U%VWUXT!#_Z! S_^WU\#XSW_!
VUWYSZ%Z! XW! XR%!.",! ^WU! XR%!R%#US_$!f%U%!#_!#Z%i[#X% T[\\#U]!W^!fR#X! ST!c_Wf_!XW!Z#X%!W_! XR%!
-W[XR! *#U#_#cS! BS$RX! #U%#! ^WU! T%#aSUZT) @Wf%Y%UM XR% %hV%UXT #$U%%Z! XR#X! XR%U%! f#T! _WX! %_W[$R!
%YSZ%_`%!XW!`W_`b[Z%!XR#X!XR%!#U%# f#T!W^!S\VWUX#_`%!WU!f#T!_WX!W^!S\VWUX#_`%!XW T%#aSUZT)
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*R%!%hV%UXT!#$U%%Z XR#X! XR%!-W[XR!*#U#_#cS!BS$RX!`W[bZ!a%!W_! XR%!\S$U#XWU]! UW[X%!W^! T%Y%U#b!0%f!
J%#b#_Z!T%#aSUZ!TV%`S%T!D%)$)!XR%!-WWX]!-R%#Uf#X%U!#_Z!@[XXW_OT!-R%#Uf#X%UE) @Wf%Y%UM XR%!#\W[_X!
W^!XS\%!XR#X!XR%T%!TV%`S%T!TV%_Z!S_!XR%!#U%#!f#T [_c_Wf_)!*R%!#aSbSX]!W^!XR%T%!TV%`S%T!XW!\WY%!XR%SU!
\S$U#XSW_!UW[X%!f#T #bTW![_c_Wf_)!!*R%!%hV%UXT!#``%VX%Z XR#X!XR%!-W[XR!*#U#_#cS!BS$RX!ST!W^!b%TT%U!
S\VWUX#_`%! XR#_! XR%!;R#XR#\!+ST%! #_Z! XR%! -_#U%Td-Wb#_Z%U!+ST%!fSXR! U%TV%`X! XW! T%#aSUZTM Z[%! XW!
XRWT%! WXR%U! Vb#`%T! a%S_$! U%`W$_ST%Z! #T! #U%#T! W^! %hXU%\%b]! RS$R! VR]XWVb#_cXW_! VUWZ[`XSYSX]M! #_Z!
a%S_$!S_!`bWT%!VUWhS\SX]!XW!\#gWU!T%#aSUZ!aU%%ZS_$!`WbW_S%T)

*R%! %hV%UXT! #$U%%Z XR#X! XR%! b%Y%b! W^! [_`%UX#S_X]!f#T! RS$R! #_Z! XR#X! TW\%! W^! XR%! c_Wfb%Z$%! $#VT!
_%%Z%Z XW!a%!#ZZU%TT%Z!S_!WUZ%U!XW!^[bb]!#TT%TT!XR%!b%Y%b!W^!%^^%`XT!W_!aSUZT) *R%]!#$U%%Z XR#X!S^!#_!
#Z#VXSY%!\#_#$%\%_X!U%$S\%!f#T!XW!a%!S\Vb%\%_X%ZM!SX!fW[bZ!_%%Z!XW!U%TVW_Z!XW c_Wfb%Z$%!XR#X!
`W[bZ!a%!$#S_%Z!^UW\!#!X#U$%X%Z!\W_SXWUS_$!U%$S\%)

FISH IN THE SOUTH TARANAKI BIGHT

1.15 TTR Report: South Taranaki Bight Fish and Fisheries (MacDiarmid et al. 2013)

**+!`W\\STTSW_%Z!02I,!XW!S_Y%TXS$#X%!XR%!^STR!#_Z!^STR%US%T!W^!XR%!-W[XR!*#U#_#cS!BS$RX XR#X!\#]!a%!
S\V#`X%Z!a]! XR% VUWVWT%Z! SUW_! T#_Z! U%`WY%U]!#`XSYSXS%T D/#`3S#U\SZ!%X #b) '>(=E)! *R%!ZSTXUSa[XSW_!
#_Z! #a[_Z#_`%! W^! U%%^! ^STRM! V%b#$S`! ^STRM! #_Z! Z%\%UT#b! WU! T%#a%Z! #TTW`S#X%Z! ^STR! TV%`S%T! f%U%!
Z%T`USa%Z! [TS_$! VU%ZS`XSY%!\WZ%bT! a#T%Z! W_! T[UY%]! S_^WU\#XSW_! `W_Z[`X%Z! #UW[_Z!0%f! J%#b#_Z H
#bW_$!fSXR!#_!#TT%TT\%_X!W^!XR%!ZSTXUSa[XSW_M #a[_Z#_`%!#_Z!%`WbW$]!W^!UW`c!bWaTX%UT!W_!XR%!a#TST!W^!
%hX%_TSY%!TX[ZS%T!`W_Z[`X%Z!%bT%fR%U%!S_!0%f!J%#b#_Z)!!

;W\\%U`S#b!^STR%US%T!^WU!^S_!^STR!#_Z!UW`c!bWaTX%UT!S_!XR%!-W[XR!*#U#_#cS!BS$RX f%U%!Z%T`USa%Z!a#T%Z!
W_!`#X`R!#_Z!%^^WUX!S_^WU\#XSW_!R%bZ!a]!XR% /S_STXU]!^WU!"US\#U]!2_Z[TXUS%T)!

/#`3S#U\SZ!%X #b) D'>(=E!^W[_Z!XR% ^WbbWfS_$1

� ,! U#_$%! W^! \#US_%! R#aSX#XT! W``[U! S_! XR%! -W[XR! *#U#_#cS! BS$RX XR#X! T[VVWUX! #! Y#US%X]! W^!
WU$#_ST\T! S_`b[ZS_$! U%%^! ^STR! #_Z! S_Y%UX%aU#X%TM! `U#]^STRM! Z%\%UT#b! ^STR! #_Z! V%b#$S`! ^STR!
TV%`S%T)!*R%!TV%`S%T!US`R_%TT!W^!XR%!U%%^! ^STRM!Z%\%UT#b! ^STR!#_Z!V%b#$S`! ^STR!#TT%\ab#$%T! ST!
\WZ%U#X%!W_!#!_#XSW_#b!T`#b%)!0W_%!W^!XR%!TXUS`Xb]!\#US_%!TV%`S%T!U%YS%f%Z!S_!XRST!U%VWUX!#U%!
_#XSW_#bb]!U#U%!WU!XRU%#X%_%ZM!#bXRW[$R!T%Y%U#b!ZS#ZUW\W[T!TV%`S%T DTV%`S%T!fSXR!#!VR#T%!S_!
aWXR!\#US_%!#_Z!^U%TR!f#X%UTE!W``[UUS_$!S_!XR%!U%$SW_!#U%!bSTX%Z!#T!q#X!USTc!p Z%`bS_S_$el

� -W\%!W^! XR%! SZ%_XS^S%Z! ^STR! #_Z! S_Y%UX%aU#X%! TV%`S%T! T[VVWUX! bW`#bb]! S\VWUX#_X! `W\\%U`S#b!
#_Z!`[TXW\#U]!^STR%US%T)!/#`3S#U\SZ!%X #b) D'>(=E ZSZ!_WX!S_Y%TXS$#X%!XR%!%hX%_X!WU!bW`#XSW_!
W^!U%`U%#XSW_#b!^STR%US%Tl

� *R%!ZSTXUSa[XSW_!W^! XR%!\#US_%! bS^%!TX#$%T!W^!ZS#ZUW\W[T!^STR! S_!XR%!-W[XR!*#U#_#cS!BS$RX ST!
[_c_Wf_l
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� *R%U%! ST! TW\%!%YSZ%_`%! ^WU! TV#f_S_$!#`XSYSX]!a]!(=!Z%\%UT#b!WU!V%b#$S`! ^STR! TV%`S%T S_! XR%!
-W[XR!*#U#_#cS!BS$RXM fRSb%!b#U$%U!g[Y%_Sb%T!W^!'F!TV%`S%T!#bTW!W``[U!S_!XR%!U%$SW_)!@Wf%Y%UM!
XR%!ZSTXUSa[XSW_!W^!TV#f_S_$!#Z[bXT!#_Z!g[Y%_Sb%T!ST VWWUb]!Z%^S_%Zl

� 3%\%UT#b! #_Z!V%b#$S`! ^STR! TV%`S%T!fSXR! VU%ZS`X%Z!ZSTXUSa[XSW_T! S_! XR%! -W[XR! *#U#_#cS! BS$RX
XR#X! `WS_`SZ%! fSXR! #U%#T! VWX%_XS#bb]! #^^%`X%Z! a]! SUW_! T#_Z! U%`WY%U]! WV%U#XSW_T! S_`b[Z%!
a#UU#`W[X#M!ab[%!`WZM!`#UV%X!TR#UcM!%#$b%!U#]TM!QWR_!3WU]M!$WbZ%_!\#`c%U%bM!c#R#f#SM!b%#XR%U!
g#`c%XM! b%\W_!TWb%M!U%Z!`WZM!U%Z!$[U_#UZM!US$M!T`RWWb!TR#UcM!T_#VV%UM! TVS_]!ZW$^STRM! X#U#cSRSM!
XU%Y#bb]M! `W\\W_! f#U%RW[M! #_Z! fSX`R)! -V%`S%T! XR#X! #U%! VU%ZS`X%Z! XW! a%! V#UXS`[b#Ub]!
#a[_Z#_X! Dr!G>!c$!V%U!RW[U! TX#_Z#UZ! XU#fbS_$E! S_! XR%!VUWg%`X!#U%#! S_`b[Z%!a#UU#`W[X#M! U%Z!
$[U_#UZM!b%#XR%U!g#`c%XM!T`RWWb!TR#UcM!T_#VV%UM!TVS_]!ZW$^STRM!US$M!X#U#cSRSM!#_Z!XU%Y#bb])

� *R%! Z%\%UT#b! #_Z! V%b#$S`! ^STR%US%T! bSc%b]! XW! a%! \WTX! #^^%`X%Z! a]! SUW_! T#_Z! U%`WY%U]!
WV%U#XSW_T! #U%! XR%! `W\\%U`S#b! T%XH_%X! ^STR%US%T! ^WU! US$M! f#U%RW[M! #_Z! T`RWWb! TR#UcM! #_Z!
`[TXW\#U]! ^STR%US%T! ^WU! US$! #_Z! b%#XR%U! g#`c%X)! *R%! $U%#X%TX! %^^WUX! #_Z! `#X`R! S_! XR%T%!
`W\\%U`S#b! ^STR%US%T! S_! XR%! -W[XR! *#U#_#cS! BS$RX ST! bW`#X%Z! XW! XR%! TW[XR! #_Z! %#TX! W^! XR%!
a#_cT! fR%U%! XR%! SUW_! T#_Z! U%`WY%U] WV%U#XSW_T! #U%! VUWVWT%Z! XW! X#c%! Vb#`%M! fRSb%! XR%!
$U%#X%TX!#a[_Z#_`%!W^!US$!#_Z!b%#XR%U!g#`c%X!#bTW!W``[UT!S_!XRST!#U%#l #_Z

� ,X! b%#TX! F>! TV%`S%T! W^! S_Y%UX%aU#X%T! #_Z! ^STR! #U%! `[TXW\#USb]! $#XR%U%Z! WU! ^STR%Z! ^UW\! XR%!
-W[XR!*#U#_#cS!BS$RX)!!@#UY%TXS_$!TSX%T!Y#U]!^UW\!S_X%UXSZ#b!U%%^T!XW!Z%%V!W^^TRWU%!#U%#T!#_Z!
\%XRWZT!W^!`Wbb%`XSW_!Y#U]!^UW\!R#_Z!VS`cS_$!WU!$#XR%US_$!XW!TV%`S#bST%Z!RWWc!#_Z!bS_%!#_Z!
VWXXS_$! X%`R_Si[%T)! ;[TXW\#U]! TV%`S%T! W``[UUS_$! W_! S_TRWU%! U%%^T!\WTX! Y[b_%U#ab%! XW! XR%!
%^^%`XT!W^!W^^TRWU%!T#_Z!%hXU#`XSW_!#U%!T%Z%_X#U]!TV%`S%T!XR#X!`#__WX!\WY%!T[^^S`S%_Xb]!^#U!WU!
^#TX!XW!#YWSZ!S\V#`XT)!*R%!`[TXW\#U]!^STR%US%T!W^^TRWU%!\WTX!Y[b_%U#ab%!XW!XR%!%^^%`XT!W^!SUW_!
T#_Z!U%`WY%U]!#`XSYSXS%T #U%!XRWT%!TV%`S%T!fRS`R!#U%!#a[_Z#_X!ZSU%`Xb]!WY%U!XR%!VUWg%`X!#U%#
DT[`R!#T!US$!#_Z!b%#XR%Ug#`c%XE)

1.15.1 EPA Review Findings

*R% .",!`W\\STTSW_%Z!-A/!XW![_Z%UX#c%!#!V%%U!U%YS%f!W^ /#`3S#U\SZ!%X #b) D'>(=E)!*R%!U%YS%f!a]
-A/!`W_`b[Z%Z!XR#X!VU%ZS`X%Z!S\V#`XT!W^!XR%!VUWVWT%Z!SUW_!T#_Z!U%`WY%U]!#`XSYSXS%T W_!^STR!#U%!bWfM!
#_Z!#U%!VUS\#USb]!#TTW`S#X%Z!fSXR!ZSU%`X!S\V#`XT!W^!^STR!a%S_$!T[`c%Z!S_XW!XR%!V[\VS_$!T]TX%\!Z[US_$!
XR%!SUW_!T#_Z U%`WY%U] VUW`%TT)!!,ZZSXSW_#bb]M!^STR!#U%!bSc%b]!XW!a%!#XXU#`X%Z!XW!^WWZ!%_XU#S_%Z!S_!XR%!
f#X%U! `Wb[\_! Z[US_$! WV%U#XSW_T #_Z! XW! XR%! TXU[`X[U%! W^! XR%! ^#`SbSXS%T! ^WU! TR%bX%U)! 5S$RXS_$! W_! XR%!
\S_S_$! ^#`SbSX]! #X! _S$RX! ST! #bTW! bSc%b]! XW! #XXU#`X! TW\%! TV%`S%T! W^! ^STRM! Ti[SZ! #_Z! kWWVb#_cXW_)! :STR!
#VV%#U!XW!R#Y%!#!bWf!#a[_Z#_`%!S_!XR%!VUWg%`X!#U%#!`[UU%_Xb]!#_Z!-A/!#_XS`SV#X%Z XR#X!`R#_$%T!S_!
XR%!`W\\[_SX]!TXU[`X[U%!#TTW`S#X%Z!fSXR!%TX#abSTRS_$!XR%!SUW_!T#_Z!U%`WY%U] ^#`SbSX]!fSbb!a%!U%b#XSY%b]!
bW`#bST%Z!D`W_^S_%Z!XW!#_!#U%#!W^!#!^%f!Ti[#U%!cSbW\%XU%TE)
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1.15.2 Joint Expert Conferencing Results
,T!V#UX!W^!XR%!'>(F!R%#US_$M!`W_^%U%_`S_$!W^!^STR %hV%UXT!XWWc!Vb#`%!W_!'>!/#U`R!'>(F)!*RST!gWS_X!
%hV%UX!`W_^%U%_`% #$U%%Z!XR#X1

� *R%! #TT[\VXSW_T! W^! XR%! ^STR! ZSTXUSa[XSW_! \WZ%bbS_$! #_Z XR%! S\VbS`#XSW_T! ^WU! XR%! S\V#`X!
#TT%TT\%_X #U%!#VVUWVUS#X%l

� 6SY%_!XR#X!#Z[bX!^STR!R#Y%!bWf%U!T%_TSXSYSXS%T!XW!_WST%!XR#_!\#US_%!\#\\#bTM!XR%!\%#T[U%T!
XW!\SXS$#X%!XR%!VWX%_XS#b!_WST%!%^^%`XT!W_!\#\\#bT!fSbb!#bTW!U%Z[`%!XR%!%^^%`XT!W^!_WST%!W_!
^STRl

� *R% `[\[b#XSY%!%^^%`XT!W^!S_`U%#T%!W^!T[TV%_Z%Z!TWbSZT!ST![_bSc%b]!XW!`#[T%!T[aHb%XR#b!%^^%`XT!
WU!$UWfXR!%^^%`XT!%h`%VX!#X!XR%!S\\%ZS#X%!TW[U`%!W^!XR%!Vb[\%l

� *R% #VVbS`#XSW_ W^ XR% ,0J.;;d,+/;,0J '>>> 6[SZ%bS_%T ^WU I#X%U P[#bSX] "UWX%`XSW_ ST
XR% #VVUWVUS#X% TX#_Z#UZ ^WU VUWX%`XSW_ W^ kWWVb#_cXW_ #_Z ^STR VWV[b#XSW_Tl

� 3%X%`X#ab%!ZSU%`X!%^^%`XT!W^!Z%`U%#T%T! S_!f#X%U!`b#USX]!W_!kWWVb#_cXW_!#_Z!^STR!VWV[b#XSW_T!
#U%!RS$Rb]![_bSc%b]l

� 6SY%_! XR%! VUWVWT%Z! T[`XSW_! \%XRWZWbW$]! #_Z! Z%YS`%T! VUWVWT%ZM! XR%U%! fSbb! a%! _W! $U%#X!
WVVWUX[_SX]!^WU!^STR!XW!$#S_!%_XU]!S_XW!XR%!SUW_!T#_Z!U%`WY%U]!#VV#U#X[Tl

� *R% bSc%b] %^^%`XT W^ bS$RX TVSbb ^UW\ XR% #`XSYSXS%T fSbb! a% \S_WU $SY%_ XR% #VVUWVUS#X%!
#VVbS`#XSW_T!W^ S_Z[TXU]!$[SZ%bS_%T XR#X TRW[bZ a% S\VWT%Z a]f#] W^ # `W_ZSXSW_l!#_Z

� *%TXS_$! TRW[bZ! a%! [_Z%UX#c%_! XW! %_T[U%! XR#X! XR%! ,0J.;;d,+/;,0J! '>>>! 6[SZ%bS_%T! ^WU!
I#X%U!P[#bSX]!"UWX%`XSW_!#U%!\%X)!



"#$%!&!='

COMMERCIAL FISHING

1.16 TTR Report: Assessment of Potential Impacts on Commercial Fishing (Fathom 
Consulting Ltd. 2013)

**+!`W\\STTSW_%Z!:#XRW\!;W_T[bXS_$!5XZ)!XW!#TT%TT!XR%!VWX%_XS#b!S\V#`X!W^!XR% VUWVWT%Z SUW_!T#_Z!
U%`WY%U]!WV%U#XSW_T W_!`W\\%U`S#b!^STRS_$!S_X%U%TXT!S_!XR%!-W[XR!*#U#_#cS!BS$RX)

*R%!\#S_!`W\\%U`S#b! ^STR%US%T! S_!XR%! S\\%ZS#X% VUWg%`X #U%#!#U%!#!\Sh W^ aWXXW\!XU#fb!^STR%U]!^WU!
XU%Y#bb]M!b%#XR%Ug#`c%XM!$[U_#UZ!#_Z!T_#VV%UM!#_Z!#!T%X!_%X!^STR%U]!X#U$%XS_$!T`RWWb!TR#UcM!US$!#_Z!ab[%!
f#U%RW[)! 0%#Ua]! ^STR%US%T! S_`b[Z%! #! `W#TX#b UW`c! bWaTX%U! ^STR%U]! #_ZM! W_! XR%! T%#f#UZ! TSZ%! W^! XR%!
VUWg%`X!#U%#M!#!\SZHf#X%U!XU#fb!^STR%U]!^WU!g#`c!\#`c%U%b!#_Z!#!T\#bb!aWXXW\!bW_$bS_%!^STR%U])

*R%!aWXXW\!XU#fb!^STR%U]!W``[UT!WY%U!#!V#UXS`[b#Ub]!VUWZ[`XSY%!#U%#!c_Wf_!#T!mXR%!UWbbS_$!$UW[_ZT)n!
*R%!#U%#! ST! ^STR%Z!a]!W_%!XU#fb%U!a#T%Z! S_!0%f!"b]\W[XR!#_Z!#UW[_Z!#!ZWk%_!^UW\!XR%!XWV!W^!XR%!
-W[XR! 2Tb#_ZM fRS`R! YSTSX! W_! #_! W``#TSW_#b! a#TST! #T V#UX! W^! XR%SU! #__[#b! ^STRS_$! Vb#_T)! ,bXRW[$R!
XU#fbS_$! %^^WUX! W``[UT! ]%#U! UW[_ZM! XR%! TV%`S%T! X#c%_! TRWf! #! ZSTXS_`X! T%#TW_#bSX]M! fSXR! `#X`R%T! W^!
\#_]!TV%`S%T!V%#cS_$!Z[US_$!XR%!T[\\%U!\W_XRT)

*R%!T%X!_%X!^STR%U]!R#T!XRU%%!\#S_!`W\VW_%_XT) +S$!ST!X#U$%X%Z!S_!TR#bbWf!f#X%UT!fSXRS_!F_\!W^!XR%!
`W#TXM!T`RWWb!TR#Uc!ST!X#U$%X%Z!^[UXR%U!W[X!S_!f#X%UT!#UW[_Z!G>\!Z%%VM!#_Z!ab[%!f#U%RW[!ST!X#U$%X%Z!
S_! TR#bbWf! f#X%UT! #UW[_Z! ;#V%! .$\W_X)! :W[U! T%X! _%X! Y%TT%bT! ^STR! W[X! W^! 0%f! "b]\W[XRM! W^X%_!
WV%U#XS_$! S_!#bb!XRU%%!X#U$%X!^STR%US%T!#X!ZS^^%U%_X!XS\%T!W^!]%#UM!#_Z!T%Y%U#b!WXR%U!Y%TT%bT!XU#Y%b![V!
^UW\!XR%!-W[XR!2Tb#_Z)!

P[WX#! Wf_%UTRSV! S_! aWXR! XR%! XU#fb! #_Z! T%X! _%X! ^STR%US%T! ST! ZW\S_#X%Z! a]! XR%! b#U$%! T%#^WWZ!
`W\V#_S%T!*#bb%]T!#_Z!-#_^WUZ)!*%!4R[!A#S\W#_#!*U[TX%%!ST!#bTW!#!\#gWU!i[WX#!Wf_%U!W_!a%R#b^!W^!
/#WUSM!#_Z!T%Y%U#b!WXR%U!SfSHWf_%Z!`W\V#_S%T!^%#X[U%!S_!XR%!XWV!(>!i[WX#!Wf_%UT!^WU!TXW`cT S_!XRST!
#U%#)

*R%!#TT%TT\%_X!^W[_Z!XR#X!#T!XR%!#\W[_X!W^!ZSTVb#`%Z!`#X`R!S_!aWXR!XR%!XU#fb!#_Z!T%X!_%X!^STR%US%T!
fW[bZ a%!T\#bbM! SX f#T [_bSc%b]!XR#X!XR%U%!fW[bZ a%!#_]!fSZ%U!_%$#XSY%!S\V#`XT!W_!XR%!`W\\%U`S#b!
^STRS_$!S_Z[TXU]!p S_!V#UXS`[b#UM!_W!_%$#XSY%!S\V#`XT!W_!i[WX#!Y#b[%M!ZWf_TXU%#\!a[TS_%TT%TM!WU!^STR!
TXW`c!T[TX#S_#aSbSX]!#U%!#_XS`SV#X%Z!#T!#!`W_T%i[%_`%!W^!TV#XS#b!ZSTVb#`%\%_X)

2_!XR%!#Zg#`%_X!f#X%UTM!XR%!ZSTV%UT#b!W^!XR%!T%ZS\%_X!Vb[\%!ST!#!c%]!`W_TSZ%U#XSW_)!:[UXR%U!W[X!S_!XR%!
..J! XR%! SUW_! T#_Z U%`WY%U] WV%U#XSW_T #U% [_bSc%b]! XW!R#Y%!#_]!_%$#XSY%!%^^%`XT!W_! XR%!\SZHf#X%U!
XU#fb!#_Z!aWXXW\!bW_$bS_%!^STR%US%T!#T!XR%!X#U$%X!^STR!TV%`S%T!`#_!\S$U#X%!W[X!W^!#_]!#U%#T!#^^%`X%Z!
a]!T%ZS\%_X!ZSTV%UT#b)!
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:#XRW\! ;W_T[bXS_$! 5XZ! D'>(=E #bTW! `W\\%_X%Z! XR#X! XR%! Z%$U%%! W^! S\V#`X! W_! ^STR%US%T! #bW_$! XR%!
*#U#_#cS!`W#TXM!S_`b[ZS_$!XR%!Y#b[#ab%!UW`c!bWaTX%U!^STR%U]!#_Z!XR%!Z%Y%bWVS_$!TR%bb^STR!^STR%US%TM!fSbb!
Z%V%_Z!W_! XR%!#\W[_X!W^! T%ZS\%_X! XR#X! ST! S_XUWZ[`%Z! S_XW! XR%! U%%^!%_YSUW_\%_X)!*R%]!`W_`b[Z%Z!
XR#X! fSXR! #VVUWVUS#X%! \#_#$%\%_X! W^! T%ZS\%_X! ZSTV%UT#bM! _W! TS$_S^S`#_X! W^^HTSX%! S\V#`XT! W_!
`W\\%U`S#b!^STR%US%T!#U%!#_XS`SV#X%Z) -S_`%!XRST!#TT%TT\%_X!**+!R#T `W\\STTSW_%Z!#_!#TT%TT\%_X!W^!
XR%! T`#b%! W^! \#US_%! %`WbW$S`#b! %^^%`XT! W^! T%#a%Z! \S_S_$! S_! XR%! -W[XR! *#U#_#cS! BS$RX a]! 02I,!
D/#`3S#U\SZ!%X!#b)!'>(GE)!2X!`W_`b[Z%T!XR#X!$SY%_!XR%!\#S_!#U%#!W^!ZSTXUSa[XSW_!W^!UW`c!bWaTX%U!ST!`bWT%!
S_TRWU%! S_! _#X[U#bb]! X[UaSZ!f#X%UM! #_]! ZSTVb#`%\%_X! W^! bWaTX%UT! WU! Z%`U%#T%! S_! VU%]! #a[_Z#_`%! WU!
#Y#Sb#aSbSX]!TRW[bZ!R#Y%!_%$bS$Sab%!%^^%`XT!W_!XR%!TX#X%!W^!XR%!TXW`c)!

/SXS$#XSW_!\%#T[U%T U%`W\\%_Z%Z!a]!:#XRW\!;W_T[bXS_$!5XZ!D'>(=E S_`b[Z%Z1

� 3%Y%bWVS_$!#!`W_X#`X!bSTX!W^!`W\V#_S%T!#_Z!Y%TT%bT!WV%U#XS_$!S_!XR%!#U%#l
� 3%TS$_S_$! #_Z! S\Vb%\%_XS_$! #! `W\\[_S`#XSW_! T]TX%\! XW! #b%UX! Y%TT%b! WV%U#XWUT! XW! XR%!

S_X%_Z%Z!bW`#XSW_!#_Z!Z[U#XSW_!W^!SUW_!T#_Z!U%`WY%U] #`XSYSXS%T!W_!#!U%$[b#U!a#TSTl
� 3%Y%bWVS_$!#!\WU%!VU%`ST%![_Z%UTX#_ZS_$!W^!XR%!bW`#XSW_!#_Z!T%#TW_#bSX]!W^!T%X!_%X!%^^WUX!S_!

XR%! #U%#! W^! XR%! WV%U#XSW_TM! #_Z! Z%TS$_S_$! XR%! \S_S_$! WV%U#XSW_#b! Vb#_! XW \S_S\ST%! #_]!
S\V#`XT!W_!XR%!T`RWWb!TR#Uc!^STR%U]l!#_Z

� 7_Z%UX#cS_$! XR%! SUW_! T#_Z! U%`WY%U] WV%U#XSW_T S_! #! \#__%U! XR#X! \S_S\ST%T! XR%! USTc! W^!
T%ZS\%_X!ZSTV%UT#b!S_!XR%!fSZ%U!\#US_%!%_YSUW_\%_X)

1.16.1 EPA Review Findings

*R%!.",!`W\\STTSW_%Z!,.;4/!XW!U%YS%f!:#XRW\!;W_T[bXS_$!5XZ!D'>(=E)

*R% U%YS%f!a] ,.;4/!`W_`b[Z%Z! XR#X! XR%! S_^WU\#XSW_!VU%T%_X%Z! S_! :#XRW\!;W_T[bXS_$ 5XZ! D'>(=E
T[VVWUXT! XR%! `W_`b[TSW_! XR#X! XR%U%! fW[bZ! a%! _W! _%$#XSY%! S\V#`XT! W_! i[WX#! Y#b[%M! ZWf_TXU%#\!
a[TS_%TT%TM!WU!^STR!TXW`c!T[TX#S_#aSbSX]) *RST!`W_`b[TSW_!f#T!a#T%Z!W_!XR%!^WbbWfS_$!#TT%UXSW_T1

� *R%! R#aSX#X! XR#X! fW[bZ! a%! S\V#`X%Z! R#T! bSXXb%! V#UXS`[b#U! ^STR%US%T! Y#b[%! WY%U! #_Z! #aWY%!
TS\Sb#U!R#aSX#X!S_!XR%!U%$SW_l #_Z!

� *R#X!XR%!S\V#`X%Z!R#aSX#X!ST!T\#bb!`W\V#U%Z!XW!XR%!fSZ%U!R#aSX#X)

1.16.2 Joint Expert Conferencing Results
,T! V#UX! W^! XR%! '>(F! R%#US_$M! `W_^%U%_`S_$! W^! `W\\%U`S#b! ^STRS_$ %hV%UXT! XWWc! Vb#`%! W_! '>!/#U`R!
'>(F)!*R%!%hV%UXT!#bb!#$U%%Z!XR#X!XR%U%!fSbb!a%!bW`#bST%Z!#_Z!XU#_TS%_X!`R#_$%T!S_!XR%!ZSTXUSa[XSW_!#_Z!
#a[_Z#_`%! W^! `W\\%U`S#bb]! S\VWUX#_X! ^STR! TV%`S%T! S_! XR%! S\\%ZS#X%! YS`S_SX]! W^! XR%! SUW_! T#_Z!
U%`WY%U]!WV%U#XSW_T XR#X!`W[bZ!U%T[bX!S_!`R#_$%T!XW!`#X`R!U#X%T!D%SXR%U!VWTSXSY%!WU!_%$#XSY%E)!!.hV%UXT!
f%U%![_#ab%!XW!#$U%%!W_!XR%!T`#b%!W^ %^^%`XT! ^[UXR%U!#f#]! S_!:STR%US%T!/#_#$%\%_X!,U%#!N! DfRS`R!
%hX%_ZT!^UW\!"bS\\%UXW_!S_!XR%!TW[XR!XW!I#Sc#f#[!S_!XR%!_WUXRE)
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@Wf%Y%UM! XR%!%hV%UXT!#bb!#$U%%Z!XR#X! S^! XR%!TSX%!R#Z!a%%_! S_!WV%U#XSW_M! XR%! b%Y%b!W^!RSTXWUS`#b!`#X`R!
^WU%$W_%!#`UWTT! XR%!LG)?Lc\' VUWg%`X!#U%#!fW[bZ! U#_$%! ^UW\!>)>>(j! XW!()LGNj!W^! XR%! ^STR! TXW`cT!
R#UY%TX%Z!^UW\!fSXRS_!XR%!U%b%Y#_X!i[WX#!\#_#$%\%_X!#U%#T)

*R%]! #bTW! #$U%%Z! XR#X! %h`b[TSW_! ST! [_bSc%b]! XW! U%T[bX! S_! \WU%! XR#_! \S_WU! #ZZSXSW_#b! `WTXT! ^WU!
^STR%U\%_!DZ[%!XW!XR%!T\#bb!#\W[_X!W^!ZSTVb#`%Z!`#X`REM!#_Z!ST![_bSc%b]!XW!R#Y%!#!\WU%!XR#_!\S_WU!
#ZY%UT%!%^^%`X!W_! ^STRS_$!WV%U#XSW_TM!VUW^SX#aSbSX]M! ^STR TXW`c! T[TX#S_#aSbSX]!WU!i[WX#!Y#b[%!#Y%U#$%Z!
#`UWTT!XR%!fRWb%!U%b%Y#_X!i[WX#!\#_#$%\%_X!#U%#T)

GEOLOGY

1.17 TTR Report: Geological Desktop Summary Active Permit areas 50753 (55581), 
54068 and 54272, South Taranaki Bight (Orpin 2013)

**+! `W\\STTSW_%Z! 02I, XW! [_Z%UX#c%! #_! %Y#b[#XSW_! W^! $%WbW$S`#b! S_^WU\#XSW_! U%b%Y#_X! XW! XR%!
VUWg%`X!#U%#)!!*RST!^#`X[#b!U%VWUX!D4UVS_!'>(=E!%Y#b[#X%Z!02I,eT!G>!]%#U!#U`RSY%M!`W\VUSTS_$!bS\SX%Z!
T%ZS\%_X! T#\Vb%TM! `WU%TM! #_Z! `WY%U#$%! a]! T%ST\S`! U%^b%`XSW_! #_Z! TSZ%HT`#_! TW_#U! T[UY%]T! S_! XR%!
-W[XR!*#U#_#cS!BS$RX)!

4UVS_!D'>(=E!_WX%Z!XR#X!S_!XR%!-W[XR!*#U#_#cS!BS$RX #!TRWU%H`W__%`X%Z!@WbW`%_%!T#_Z!VUST\M![V!XW!
'>\!S_!XRS`c_%TT!#X!XR%!`W#TXM!%hX%_ZT!T%#f#UZ!XW!#UW[_Z!'>H=>\!f#X%U!Z%VXR)!!*R%!\SZZb%!TR%b^!ST!
#bTW!`WY%U%Z!a]!#!TR%%X!W^!$U#Y%b!#_Z!T#_ZM!ST!`W\\W_b]!USVVb%Z!a]!f#Y%!#`XSW_!#_Z!ST!ZU#V%Z!fSXR!(H
=\! W^! \[ZZ]! T%ZS\%_X! #X! r! G>\! f#X%U! Z%VXR)! ! ,X! #UW[_Z! (>>\! f#X%U! Z%VXRM! \[ZZ]! Z%VWTSXT!
ZW\S_#X%!XR%!T%#a%Z!#_Z!T[aHT%#^bWWU)!

-%ZS\%_XT!`W_X#S_S_$!rGj!SUW_ T#_Z!#U%!b#U$%b]!TV#XS#bb]!U%TXUS`X%Z!XW!XR%!S__%U!#_Z!\SZZb%!TR%bY%T)!
4_! XR%! \SZZb%! TR%b^M! a[US%Z! `W#UT%H$U#S_%Z! XU#_T$U%TTSY%! Z%VWTSXT! XR#X! W``[U! TW[XR! W^! "#X%#! #_Z!
IR#_$#_[S!`W[bZ!`W_X#S_!SUW_ T#_Z!`W_`%_XU#XSW_T)

*R%!bS\SX%Z!T[SX%!W^!S_X#`X!TR%b^!`WU%T!#U`RSY%Z!#X!02I,!TRWf!XR#X!\%#T[U%Z!SUW_!`W_`%_XU#XSW_T!#U%!
Y#US#ab%M!a[X!X]VS`#bb]!S_`U%#T%!ZWf_H`WU%!fSXR!#!U%b#XSY%!%_US`R\%_X!W^!SUW_ T#_Z!S_!XR%!TR%bb!$U#Y%b!
b#$!#X!XR%!a#T%)!*RST!XU%_Z!#VV%#UT!XW!a%!b%TT!#VV#U%_X!_%#U%U!XR%!TRWU%)

1.17.1 EPA Review Findings

4UVS_!D'>(=E!f#T!_WX!^WU\#bb]!U%YS%f%Z a]!XR%!.",M!#T!SX!VUWYSZ%Z!#!^#`X[#b!U%VWUX!fRS`R!f#T!U%bS%Z!
W_!a]!#!U#_$%!W^!WXR%U!#TT%TT\%_XT `W\\STTSW_%Z!a]!**+)!!
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NAVIGATIONAL

1.18 TTR Report: South Taranaki Bight Marine Traffic Study (Marico Marine Ltd
2013)

**+!`W\\STTSW_%Z!/#US`W!/#US_%!5S\SX%Z!XW![_Z%UX#c%!#!`W\VU%R%_TSY%!TX[Z]!D/#US`W!'>(=E! S_XW!
\#US_%! XU#^^S`! \WY%\%_XT! #_Z! _#YS$#XSW_#b! T#^%X]! fSXRS_! XR%! -W[XR! *#U#_#cS! BS$RX! S_! WUZ%U! XW!
%TX#abSTR!XR%!S\V#`X W^ XR% SUW_!T#_Z!U%`WY%U]!VUWg%`X **+!W_!TRSVVS_$)

/#US`W! D'(>(=E! U%YS%f%Z!(' \W_XRT!W^!Y%TT%b!\WY%\%_X! U%`WUZT S_! XR%!-W[XR!*#U#_#cS!BS$RX)!*R%!
U%T[bXT!TRWf%Z `W_TSZ%U#ab%!Y#US#aSbSX]! S_!\#US_%!#`XSYSX]!fSXRS_! XR%!-W[XR!*#U#_#cS BS$RXM!a[X! XR#X!
XR%!VUWg%`X!#U%#!R#T! bWf!b%Y%bT!W^!%hSTXS_$!XU#_TSX!#`XSYSX])!*R%U%!#U%!Y%U]!f%bb!Z%\#U`#X%Z!TRSVVS_$!
UW[X%T!a%Xf%%_!\#gWU!_WZ%TM!fRS`R!`W_X#S_!XR%!\#gWUSX]!W^!ZU]!`#U$W!#_Z!bSi[SZ!X#_c%U!XU#^^S`)!*RST!ST!
V#UXS`[b#Ub]!TW!a%Xf%%_!0%f!"b]\W[XRM!0%bTW_!#_Z!XR%!;WWc!-XU#SXM #_Z!XR%T%!UW[X%T!#U%!f%bb!#f#]!
^UW\!XR%!VUWVWT%Z!#U%#!W^!ZU%Z$S_$!WV%U#XSW_T)!*R%!#`XSYSX]!W^!^STRS_$!Y%TT%bT!#UW[_Z!XR%!`%_XU%!W^!
XR%!-W[XR!*#U#_#cS!BS$RX!ST!^#U!\WU%!ZSTV%UT%Z!#_Z!#``W[_XT!^WU!#!b#U$%!VUWVWUXSW_!W^!XR%!_W_HXU#_TSX!
\WY%\%_XT)!*R%U%!ST!#!_#X[U#b!^W`[T!W^!W^^TRWU%!T%UYS`%T!#UW[_Z!XR%!WSb!#_Z!$#T!S_TX#bb#XSW_T!XW!XR%!
TW[XR!f%TX!W^!XR% -W[XR *#U#_#cS!BS$RX)

0%#U! VUWg%`X XR%! XU#^^S`! Z%_TSX]! f#T! $%_%U#bb]! bWf! XW! Y%U]! bWfM! fSXR! W_b]! #! R#_Z^[b! W^! Y%TT%bT!
XU#_TSXS_$!XRUW[$R!XR%!TSX%!S_!XR%!('!\W_XR Z#X# V%USWZ)!*R% \#gWUSX]!W^!Y%TT%bT!WV%U#XS_$!#Zg#`%_X!XW!
XR%!VUWg%`X!#U%#!f%U%!%_$#$%Z!S_!T%UYS`S_$!XR%!A[V%!$#T!US$!WV%U#XSW_)!

,! TS_$b%! TRSVVS_$! ! UW[X%! ! a%Xf%%_! ! XR%! ! ;WWc! ! -XU#SX! ! #_Z! ! XR%! ! *#U#_#cS! ! BS$RX! !f#T SZ%_XS^S%Z! #T!
#Zg#`%_X!XW!XR%!VUWVWT%Z!TSX%M!a[X!f#T!#X!#!ZSTX#_`%!W^!^SY% _#[XS`#b!\Sb%T)!!*R%!ZSTVWTSXSW_!W^!XU#^^S`!
S_!XR#X!UW[X%!f#T!Z%^S_%Z)!!ISXRS_!XRST!^SY%!\Sb%!ZSTX#_`%M!W_b]!GN!Y%TT%b!\WY%\%_XT!f%U%!U%`WUZ%Z!
S_!XR%!('!\W_XR!V%USWZ!D#VVUWhS\#X%b]!(!\WY%\%_X!%Y%U]!L!Z#]TE)!/WTX!W^!XR%T%!XU#_TSXT!f%U%!T\#bb!
ZU]! `#U$W! TRSVT)! *R%U%! f#T! TRWf_! XW! a%! aWXR! #! bWf! _[\a%U! W^! Y%TT%b! %_`W[_X%UT! #_Z! Y%TT%b!
%hVWT[U%M!S_ZS`#XS_$!#!bWf!USTc!W^!`WbbSTSW_!#_Z!Vb%_X]!W^!T%#!UWW\!^WU!Y%TT%bT!XW!_#YS$#X%!#UW[_Z!XR%!
VUWVWT%Z!SUW_!T#_Z!U%`WY%U] WV%U#XSW_T)

*R%!U%T[bXT!TRWf!XR#X!XR%!VUWVWT%Z!VUWg%`X!#U%#!ST!bW`#X%Z!S_!#_!#U%#!W^!#!Y%U]!bWf!XU#^^S`!Z%_TSX]!#_Z!
XR%!SUW_!T#_Z!U%`WY%U]!WV%U#XSW_T!fW[bZ!R#Y%!Y%U]!bSXXb%!S\V#`XM!S^!#_]M!W_!XR%!T#^%X]!W^!_#YS$#XSW_!S_!
XR%!#Zg#`%_X!#U%#T)

6SY%_! XR%! bWf! b%Y%b! W^! XU#^^S`M! XR%!WV%U#XSW_! `W[bZ![T%! TX#_Z#UZ!\#US_%!f#X`RHc%%VS_$! T]TX%\T! XW!
S_X%U^#`%! fSXR! WXR%U! Y%TT%b! XU#^^S`! #_Z! a#T%Z! W_! XR%! Z#X#M! XR%U%! ST! _W! _%%Z! ^WU! #_]! U%\WX%!
\#_#$%\%_X!W^!Y%TT%b!XU#^^S`!XRUW[$R!XR%!VUWVWT%Z!TSX%)!*R%!W_b]!Y%TT%bT!\STTS_$!^UW\!XRST!Z#X#!T%X!
fSbb!a%!T\#bb!Y%TT%bT!_WX!^SXX%Z!fSXR!,2-!XU#_TVW_Z%UT)!,bb!Y%TT%bT! S_YWbY%Z! S_!XR%!VUWVWT%Z!SUW_!WU%!
%hXU#`X!WV%U#XSW_!#U%!U%`W\\%_Z%Z!XW!a%!^SXX%Z!fSXR!,2-!Z#X#!XU#_TVW_Z%UT)
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1.18.1 EPA Review Findings

*R%! .",! `W\\STTSW_%Z!0WUXR! #_Z! *U%f! 5XZ!/#US_%!;W_T[bX#_`]! XW! [_Z%UX#c%! #! U%YS%f!W^! Y#USW[T!
_#YS$#XSW_HU%b#X%Z!U%VWUXT!VU%V#U%Z!^WU!**+M! S_`b[ZS_$!/#US`W!D'>(=E)! !*R%!0WUXR!#_Z!*U%f!+%YS%f!
^W[_Z!XR#X!/#US`W!D'>(=E!f#T!TW[_Z!S_!TXU[`X[U%!#_Z![T%^[b! S_!V#UXM!#bXRW[$R!SXT!T`WV%!f#T!bS\SX%Z!
#_Z! XR%U%^WU%! SXT! `W_`b[TSW_M! XR#X! XR%! SUW_! T#_Z! U%`WY%U] WV%U#XSW_T fSbb! W``[U! S_! #_! #U%#! W^! bWf!
\#US_%!XU#^^S`M!fW[bZ!_WX!#VVb]!XW!TW\%!#TV%`XT!W^!XR%!WV%U#XSW_M!fRS`R!f%U%!S_X%_Z%Z!XW!a%!`#UUS%Z!
W[X!%bT%fR%U%)

1.19 TTR Report: Report on the Maritime and Navigational Impacts of the Project 
(Barlow 2013)

**+! `W\\STTSW_%Z! +! 0! B#UbWf! #_Z! ,TTW`S#X%T! 5XZ! XW! VU%V#U%! #! U%VWUX! W_! XR%! \#USXS\%! #_Z!
_#YS$#XSW_#b!S\V#`XT!W^!XR%!VUWg%`X!DB#UbWf!'>(=E)!!*R%!c%]!^S_ZS_$T!f%U%1

� *R%!VUWg%`X!#U%#!ST!U%\WY%Z!^UW\!U%$[b#U!\#US_%!XU#^^S`!UW[X%T!#_Z!#`XSYSXS%T!#_Z!TRW[bZ!_WX!
a%!S_!`W_^bS`X!fSXR!WXR%U!\#US_%!XU#^^S`!#_Z!#`XSYSXS%T!S_!XR%!#U%#l

� ,_! %h`b[TSW_! kW_%! #UW[_Z! XR%! :"-4! ST! [_bSc%b]! XW! #^^%`X! U%`U%#XSW_#b! WVVWUX[_SXS%T! S_! XR%!
VUWg%`X!#U%# #T XR%!/#US_%!*U#^^S`! -X[Z]! S_ZS`#X%T! XR#X! XR%!#U%#! ST! Y%U]! bS$RXb]![T%Z!a]!#_]!
Y%TT%bT)!*R%!TSX%!ST #bTW f%bb!U%\WY%Z!^UW\!U%`U%#XSW_#b!aW#XS_$!b#[_`RS_$!#_Z!\WWUS_$!TSX%Tl

� ,bb! XR%! \#gWU! Y%TT%bT! %\VbW]%Z! W_! XR%! VUWg%`X! fSbb! a%! `b#TT%Z! a]! #! \%\a%U! W^! XR%!
2_X%U_#XSW_#b!,TTW`S#XSW_!W^!;b#TTS^S`#XSW_!-W`S%XS%T!D2,;-E!#_Z!a%!`W\VbS#_X!fSXR!XR%!-#^%X]!
W^! 5S^%!#X! -%#!;W_Y%_XSW_! D-45,-E!#_Z!#bb!WXR%U! 2_X%U_#XSW_#b!/#USXS\%!4U$#_ST#XSW_! D2/4E!
;W_Y%_XSW_T!#T!f%bb!#T!XR%!5#fT!W^!0%f!J%#b#_Z) ,_]!WXR%U!T\#bb%U!Y%TT%bT!fSbb!a%!U%$STX%U%Z!
[_Z%U!XR%!0%f!J%#b#_Z!-#^%!-RSV!/#_#$%\%_X!-]TX%\!D--/-El

� BSWT%`[USX]!STT[%T!#TTW`S#X%Z!fSXR!XR%!VUWg%`X!%TT%_XS#bb]!U%YWbY%!#UW[_Z!XR%!\#_#$%\%_X!W^!
a#bb#TX!f#X%U!#_Z!R[bb!^W[bS_$!W^!Y%TT%bT!#UUSYS_$!S_!0%f!J%#b#_Z)!!,bb!Y%TT%bT!#UUSYS_$!S_!0%f!
J%#b#_Z! #U%! U%i[SU%Z! XW!\#c%! #! qB#bb#TX!I#X%U! 3%`b#U#XSW_e! #_Z! `W\Vb]! fSXR! XR%! q2\VWUX!
@%#bXR! -X#_Z#UZ! ^WU! TRSVT! a#bb#TX!f#X%U! ^UW\!#bb! `W[_XUS%Te! STT[%Z! [_Z%U! -%`XSW_! ''! W^! XR%!
BSWT%`[USX]!,`X! (<<G)! ! 2_! #ZZSXSW_M! #UUSYS_$! Y%TT%bT!fSbb! a%! U%i[SU%Z! XW \%%X! XR%! q;U#^X!+STc!
/#_#$%\%_X! -X#_Z#UZ! D;+/-E! ^WU! BSW^W[bS_$! W_! C%TT%bT! #UUSYS_$! XW! 0%f! J%#b#_Ze! STT[%Z!
[_Z%U!T%`XSW_!'F6!W^!XR%!BSWT%`[USX]!,`X!(<<=l

� 4V%U#XSW_#b!ZST`R#U$%T!fSbb!`W\VUST%!W^!T%#!f#X%U![T%Z!^WU!`WWbS_$!\#`RS_%U]!#_Z!VUWZ[`XT!
W^!`W\a[TXSW_!^UW\!%_$S_%T!#_Z!X[UaS_%T)!-%f#$%!#_Z!$#Ua#$%!fSbb!a%!Z%#bX!fSXR!#T!U%i[SU%Z!
[_Z%U!/,+"45!,__%h!2C!#_Z!Cl

� ,bb!WSbT!fSbb!a%!U%X#S_%Z!W_!aW#UZ!^WU!ZSTVWT#b!#TRWU%!#X!#_!#VVUWY%Z!^#`SbSX]l
� ,_]! R#k#UZW[T! \#X%US#bT! fSbb! a%! U%X#S_%Z! W_! aW#UZ! ^WU! ZSTVWT#b! #TRWU%! #X! #_! #VVUWY%Z!

^#`SbSX]l!#_Z
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� *R%!VUWg%`X!ST!bSc%b]!XW![T%!#!_[\a%U!W^!ZS^^%U%_X!VWUXT!XW!T[VVWUX!XR%!Y%TT%bT!%_$#$%Z!S_!XR%!
VUWg%`X!Z%V%_ZS_$!W_!XR%!T%UYS`%T!U%i[SU%Z!#_Z!XR%!\%XRWZ!W^!Z%bSY%US_$!XR%\)!*R%!VWUXT!W^!
IR#_$#_[SM!0%f!"b]\W[XR!#_Z!0%bTW_ #U%!XR%!`bWT%TX!XW!XR%!VUWg%`X #U%# S_!XR#X!WUZ%UM #_Z!
%#`R!\#]!W^^%U!XR%!VUWg%`X!T[VVWUX!S_!ZS^^%U%_X!f#]T!#``WUZS_$!XW!XR%SU!`#V#aSbSXS%T)

1.19.1 EPA Review Findings

*R%! .",! `W\\STTSW_%Z!0WUXR! #_Z! *U%f! 5XZ!/#US_%!;W_T[bX#_`]! XW! [_Z%UX#c%! #! U%YS%f!W^! Y#USW[T!
_#YS$#XSW_HU%b#X%Z!U%VWUXT!VU%V#U%Z!^WU!**+M! S_`b[ZS_$!B#UbWf!D'>(=E)! !*R%!0WUXR!#_Z!*U%f!+%YS%f!
^W[_Z!XR#X!B#UbWf!D'>(=E!#Z%i[#X%b]!`WY%U%Z!\WTX!W^!XR%!\#USXS\%!#_Z!_#YS$#XSW_#b!#TV%`XT!W^!XR%!
VUWg%`XM!a[X!XR#X!SX!^#Sb%Z!XW!VUWYSZ%!#!T[^^S`S%_X!b%Y%b!W^!Z%X#Sb!S_!U%TV%`X!W^!\#US_%!Y%TT%b!WV%U#XSW_T!
#_Z!XU#_T^%U!WV%U#XSW_T)!!

*R%!XfW!$#VT!f%U%!#ZZU%TT%Z!S_!Z%X#Sb!S_!XR%!QWS_X!.hV%UX!;W_^%U%_`%!ZST`[TT%Z!a%bWf)

1.19.2 Joint Expert Conferencing Results

.hV%UX! `W_^%U%_`S_$! W^! XR%!0#YS$#XSW_! -#^%X]! %hV%UXT! XWWc! Vb#`%! a]! X%b%VRW_%! a%Xf%%_! (=!/#U`R!
'>(F! #_Z! 'L! /#U`R! '>(F)! ! *RST! `W_^%U%_`% gWS_Xb]! #ZZU%TT%Z! S_^WU\#XSW_! S_! /#US`W! D'>(=E! #_Z!
B#UbWf!D'>(=E)!!

*R%!^WbbWfS_$!^#`XT!f%U%!#$U%%Z1

� *R#X!SX!ST!U%#TW_#ab%!XW!#TT[\%!XR#X!#bb!WXR%U!Y%TT%bT!`W_XU#`X%Z!WU!%\VbW]%Z!^WU!a[_c%US_$!
#_Z! XR%! #TTW`S#X%Z! %_$S_%%U%Z! T]TX%\T!fSbb! a%! W^! U%b#XSY%b]! U%`%_X! Z%TS$_! #_Z!fSbb! `W\Vb]!
fSXR!S_X%U_#XSW_#bb]!U%`W$_ST%Z!TX#_Z#UZT!#_Z!`WZ%Tl

� *R#X! XR%! T]TX%\! Z%TS$_T! TRW[bZ! a%! S_^WU\%Z! a]! S_X%U_#XSW_#b! a%TX! VU#`XS`%! S_! a[_c%U! ^[%b!
R#_ZbS_$M! ^WU\#b! USTc! #_#b]TST! #_Z! #TT%TT\%_X! #_Z! S_`WUVWU#X%! #bb! U%#TW_#ab]! VU#`XS`#b!
\%#T[U%T!XW!%_#ab%!T#^%!a[_c%US_$!#_Z!^[%b!XU#_T^%U!WV%U#XSW_T!W^!RS$R!S_X%$USX]l

� *R%! WV%U#XS_$! VUW`%Z[U%T! ^WU! ^[%b! XU#_T^%UT! TRW[bZ! a%! S_`WUVWU#X%Z! S_! XR%! q"UWg%`X! -#^%X]!
;#T%e!#_Z!a%!#VVUWY%Z!a]!/#USXS\%!0%f!J%#b#_Zl

� @]ZUWZ]_#\S`!-X[ZS%T!TRW[bZ!a%![_Z%UX#c%_!^WU!XU#_T^%U!WV%U#XSW_T!XW!%_T[U%!XR%!WV%U#XS_$!
VUW`%Z[U%T!#_Z!7VV%U!4V%U#XS_$!5S\SXT!#U%!VUWV%Ub]!Z%X%U\S_%Z!Z[US_$!XR%!USTc!#_#b]TST!#_Z!
@,J4"!TX[ZS%Tl

� *R#X!R]ZUWZ]_#\S`!TX[ZS%T!fSbb!a%![_Z%UX#c%_!^WU!XU#_T^%U!WV%U#XSW_T!XW! S_^WU\!XR%!Z%TS$_!
W^!XR%!Y%TT%bT!#_Z!XU#_T^%U!%i[SV\%_X!#_Z!T]TX%\T!#_Z!T#^%!WV%U#XS_$!bS\SXTl

� *R#X! XR%! T]TX%\! Z%TS$_T fSbb! a%! S_^WU\%Z! a]! `W_X%\VWU#U]! S_X%U_#XSW_#b! a%TX! VU#`XS`%M!
^WU\#b! USTc! #_#b]TST! #_Z! #TT%TT\%_XM! #_Z! S_`WUVWU#X%! #bb! U%#TW_#ab]! VU#`XS`#b!\%#T[U%T! XW!
%_#ab%!Y%TT%b!#_Z!\S_S_$!WV%U#XSW_T!XW!a%!W^ RS$R!S_X%$USX]!#_Z!T#^%l
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� ,_!S_X%UVU%X#XSW_!W^!XR%!/#USXS\% *U#_TVWUX!,`X!(<<F!DVUWYSZ%Z!a]!/#USXS\%!0J!XW!XR%!.",!
#T! V#UX! W^! XRST! R%#US_$! VUW`%TTE! Vb#`%T! S_XW! ZW[aX! /0JeT! S_X%U%TX! S_! WY%UT%%S_$! VUWZ[`X!
XU#_T^%U! WV%U#XSW_TM! #T! SX! ZS^^%U%_XS#X%T! a%Xf%%_! XRST! #_Z! X#_c%UHXWHX#_c%U! XU#_T^%UT!
Da[_c%US_$E)!2X!^[UXR%U!ZS^^%U%_XS#X%T!a%Xf%%_!a[_c%US_$!#_Z!X#_c%U!XW!S_TX#bb#XSW_!XU#_T^%UT!
#bXRW[$R!SX!ZW%T!_WX!\#c%!`b%#U!fR#X!S_X%U%TX!SX!R#T!S_!XR%!b#XX%U!WV%U#XSW_l

� *R#X!#bb! XU#_T^%U!Y%TT%bT!fSbb! `#UU]! ^[%b!#_Z!V%UTW__%b!#_Z! XR%U%^WU%!#bb! XU#_T^%U!WV%U#XSW_T!
`#UU]!#_! S_R%U%_X! b%Y%b!W^!USTcM!fRS`R!`W[bZ!a%! S_`U%#T%Z! S^! XR%!TSX%!^WU!T[`R!XU#_T^%UT! ST!#ZH
RW`l

� *R%U%! ST! #! `[UU%_X! XU#_T^%UU#b! W^! V#UXS`[b#U!/*,! U%TVW_TSaSbSXS%T! XW! XR%! .",M! #_Z! #! b%Y%b! W^!
[_`%UX#S_X]! #T! XW! fR%U%! TW\%! U%TVW_TSaSbSXS%T! fSbb! [bXS\#X%b]! bS%)! ! ,_]! [_`%UX#S_X]! `#_! a%!
T#XST^#`XWUSb]! U%TWbY%Z!WU!\#_#$%Z!a]!%_T[US_$! XR#X! XR%! `W_ZSXSW_T!W^!#_]! `W_T%_X!$U#_X%Z!
S_`b[Z%! \%`R#_ST\T! ^WU! %_T[US_$! #VVUWY#b! #_Z! \W_SXWUS_$! W^! aWXR! XR%! bW`#XSW_T! W^! XR%!
XU#_T^%U! WV%U#XSW_! #_Z! XR%! WV%U#XSW_! SXT%b^! ST! U%i[SU%Z)! *RST! ST! _%`%TT#U]! XW! %_T[U%! #! T#^%!
WV%U#XSW_!#_Z!XW!\S_S\ST%!XR%!USTc!XW!WXR%U!TRSVVS_$!#_Z!XR%!%_YSUW_\%_Xl

� 2_!#ZZSXSW_!XW!VU%Y#SbS_$!#_Z!^WU%`#TX!\%X%WUWbW$S`#b!`W_ZSXSW_TM!XU#_T^%U!WV%U#XSW_T!`#UUS%Z!
W[X! #f#]! ^UW\! XR%! VUWg%`X! #U%# \[TX! a%! [_Z%UX#c%_! S_! #!\#__%U! XR#X! ZW%T! _WX! `U%#X%! #!
_#YS$#XSW_! R#k#UZ! XW! TRSVVS_$! #_Z! W``[UT! W[X! W^! U%`W$_ST%Z! TRSVVS_$! UW[X%T)! *R%! /#US`W!
D'>(=E!TX[Z]!TRW[bZ!VUWYSZ%!$[SZ#_`%!S_!T%b%`XS_$!#U%#Tl

� *U#_T^%U! WV%U#XSW_T! TRW[bZ! a%! [_Z%UX#c%_! fSXR! XR%! U%`%SYS_$! Y%TT%b! #X! #_`RWU! WU! [_Z%U
Z]_#\S`!VWTSXSW_S_$!T]TX%\ WU!\#cS_$!TX%%U#$%f#]!W_b]l

� *R%! VUWg%`X! WV%U#XSW_T! \#_[#bT! #_Z! `W_XS_$%_`]! Vb#_! TRW[bZ! a%! `W_TXU[`X%Z! #UW[_Z! #!
`W\VU%R%_TSY%!q"UWg%`X!-#^%X]!;#T%e fRS`R!TRW[bZ!a%!#VVbS%Z!XW!#bb!VUWg%`X!WV%U#XSW_Tl

� *R%! "UWg%`X! -#^%X]! ;#T%e! TRW[bZ! #bTW VUWYSZ%! XR%! a#TST! ^WU! #VVbS`#XSW_T! XW! /#USXS\%! 0%f!
J%#b#_Z! ^WU! ^[%b! #_Z! VUWZ[`X! XU#_T^%U! WV%U#XSW_T! #X! T%#! #T! U%i[SU%Z! [_Z%U! XR%! /#US_%!
"UWX%`XSW_!+[b%T!"#UX!(>=l!#_Z

� ,!T%X!W^!#$U%%Z `W_ZSXSW_T f%U%!Z%Y%bWV%Z!XW T#XST^]!_#YS$#XSW_#b!T#^%X]!`W_`%U_T)
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NOISE

1.20 TTR Report: Assessment of Noise Effects (Hegley Acoustic Consultants 2013)
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1.20.1 EPA Review Findings
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1.20.2 Joint Expert Conferencing Results
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OCEANOGRAPHIC INFORMATION

1.21 TTR Report: South Taranaki Bight Iron Sand Mining: Oceanographic 
Measurements Data Report (MacDonald et al. 2013a)
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T#_Z! XU#_TVWUX%Z! V%U! \%XU%! fSZXR! W^! T%#! a%Z)! *R%T%! #U%! $UWTT! XU#_TVWUX! U#X%T! S_! #_]!
ZSU%`XSW_)

1.22 TTR Report: Nearshore Optical Water Quality in the South Taranaki Bight
(MacDonald et al. 2013b)

**+! `W\\STTSW_%Z! 02I,! XW! [_Z%UX#c%! #! ^S%bZ! VUW$U#\\%! XW! \%#T[U%! a#`c$UW[_Z! WVXS`#b! f#X%U!
i[#bSX]!#_Z!T[TV%_Z%Z!T%ZS\%_X!`W_`%_XU#XSW_T!D--;E! S_!XR%!_%#UTRWU%!U%$SW_!DfSXRS_!')Gc\!W^!XR%!
TRWU%E!W^!XR%!-W[XR!*#U#_#cS!BS$RX)!*R%!^S%bZ!TX[ZS%T!f%U%![_Z%UX#c%_!XW!VUWYSZ%!a#`c$UW[_Z!Z%X#SbT!
XW!R%bV!#TT%TT!XR%!VWX%_XS#b!%^^%`XT!W^!W^^TRWU%!T#_Z!%hXU#`XSW_!W_!XR%!T[UUW[_ZS_$!%_YSUW_\%_XM!S_!
V#UXS`[b#U!XR%!%^^%`X!W^!T%ZS\%_X!Vb[\%!ZSTV%UT#b)

*R%! U%VWUX! W_! XR%T%! S_Y%TXS$#XSW_T! D/#`3W_#bZ! %X #b) '>(=aE! VU%T%_X%Z! #! T]_XR%TST W^ XR%!
W`%#_W$U#VRS`!^S%bZ!\%#T[U%\%_XTM fSXR!XR%!^WbbWfS_$!\#S_!^S_ZS_$T1

� /%#T[U%\%_XT! ^UW\! _%#UTRWU%! aW#X! T[UY%]T! TRWf%Z! XR#X! --;! #_Z! WVXS`#b! Y#US#ab%T! Y#U]!
TS$_S^S`#_Xb]! fSXR! ZSTX#_`%! W^^TRWU%M! fSXR! --;! #_Z! ZS^^[T%! bS$RX! #XX%_[#XSW_! a%S_$! $U%#X%TX!
`bWT%TX!XW!XR%!TRWU%M!#_Z!YST[#b!`b#USX]!S_`U%#TS_$!U#VSZb]!fSXR!ZSTX#_`%!W^^TRWU%l

� *R%U%!#VV%#UT!XW!a%!# U%Z[`XSW_!S_!--;!D#_Z!R%_`%!#_!S_`U%#T%!S_!YST[#b!`b#USX]E!\WYS_$!ZWf_!
XR%!`W#TX!S_!#!TW[XR!H TW[XR%#TX ZSU%`XSW_l
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� 3[US_$!XR%!b#TX!XfW!f%%cT!W^!XR%!Z%VbW]\%_X V%USWZ!XR%U%!f#T!#!TS$_S^S`#_X!S_`U%#T%!S_!--;M!
`WS_`SZS_$! fSXR! S_`U%#T%Z! USY%U! ^bWfT)! ,X! XR%T%! XS\%T! SX! ST! bSc%b]! XR#X! XR%! USY%UT! f%U%!
ZST`R#U$S_$!^S_%!T%ZS\%_XT!S_XW!XR%!-W[XR!*#U#_#cS!BS$RXM!fRS`R!f%U%!XR%_!a%S_$!XU#_TVWUX%Z!
S_!T[TV%_TSW_!XRUW[$R!XR%!\%#T[U%\%_X!TSX%)!-W\%!W^!XR%!V%#cT!S_!--; #bTW!`WS_`SZ%Z!fSXR!
XS\%T!W^!RS$R!fS_Z!TV%%Z!a[X!bWf!USY%U!^bWfT)!*R%T%!V%#cT!S_!--;!#U% \WTX!bSc%b]!f#Y%HZUSY%_)!
,X! XR%T%! XS\%TM! f#Y%! TXSUUS_$! ST! %_XU#S_S_$! ^S_%! T%ZS\%_XT! ^UW\! XR%! T%#! ^bWWUM! fRS`R! #U%!
T[aT%i[%_Xb]!\Sh%Z!S_XW!XR%!f#X%U!`Wb[\_l

� 3[US_$! USY%U! #_Z! f#Y%! %Y%_XTM! b%TT! XR#_! (j! W^! XR%! #\aS%_X! bS$RX! ST! U%#`RS_$! XR%! T%#a%Z!
a%_XRWTl

� *R%!Z%VbW]\%_X!XWWc!Vb#`%!Z[US_$!#!V%USWZ!W^!bWf%U!XR#_!%hV%`X%Z!U#S_^#bb!^WU!XR#X!XS\%!W^!
]%#UM!#_Z!`W_T%i[%_Xb]!Z[US_$!#!V%USWZ!W^!bWf!USY%U!^bWfT)!-S_`%!USY%UT!#U%!#!\#gWU!TW[U`%!W^!
^S_%!T%ZS\%_XT! S_XW!XR%!-W[XR!*#U#_#cS!BS$RXM! SX! ST! bSc%b]!XR#X!XR%!Z#X#!#U%!U%VU%T%_X#XSY%!W^!
`W_ZSXSW_T!fSXR!`b%#U%U!f#X%Ul!#_Z

� 4Y%U#bbM!XR%!^S%bZ!Z#X#T%X!VUWYSZ%T!#!`W\VU%R%_TSY%!VS`X[U%!W^!XR%!a#`c$UW[_Z!WVXS`#b!f#X%U!
i[#bSX]!#_Z!--;! S_! XR%!-W[XR!*#U#_#cS!BS$RX)! *R%T%! U%T[bXT! `#_!a%![T%Z!fSXR! `W_^SZ%_`%! XW!
R%bV! #TT%TT! XR%! VWX%_XS#b! %^^%`XT! W^! W^^TRWU%! T#_Z! %hXU#`XSW_! W_! XR%! T[UUW[_ZS_$!
%_YSUW_\%_XM! #_Z! S_! V#UXS`[b#U! XR%! %^^%`X! W^! T%ZS\%_X! Vb[\%! ZSTV%UT#b! S_! XR%! _%#UTRWU%!
%_YSUW_\%_X)

1.22.1 EPA Review Findings

.",!`W\\STTSW_%Z!-A/!XW!U%YS%f!U%VWUXT!U%b#XS_$!XW!XR%!%^^%`XT!W_ XR% VR]TS`#b!%_YSUW_\%_X)!!*R%T%!
S_`b[Z%Z!/#`3W_#bZ!D'>(=#E!#_Z!/#`3W_#bZ!D'>(=aE)!*R%!-A/!U%YS%f!^W[_Z!XR#X!XR%!Z%T`USVXSW_!W^!
XR%! %hSTXS_$! %_YSUW_\%_X! ST! $%_%U#bb]! `W\VU%R%_TSY%M! Z%TVSX%! XR%U%! a%S_$! bSXXb%! V[abSTR%Z!
S_^WU\#XSW_!#aW[X! XR%!TX[Z]!#U%#!#_Z! SXT!%_YSUW_\%_X#b!Y#b[%T)!*R%]!_WX%Z! XR#X! XR% #VVbS`#_X!R#T!
[_Z%UX#c%_! %hX%_TSY%! ^S%bZ! S_Y%TXS$#XSW_T! XW! #TTSTX! S_! Z%T`USaS_$! XR%! %_YSUW_\%_X#b! Y#b[%T! W^! XR%!
VUWg%`X! #U%#! #_Z! U%^%UU%Z! XW! V[abSTR%Z! bSX%U#X[U%! fR%U%! SX! ST! #Y#Sb#ab%)! *R%U%! ST! #bTW! TS$_S^S`#_X!
aU%#ZXR! S_! XR%! #_#b]TST! W^! %hSTXS_$! %_YSUW_\%_X#b! Y#b[%TM!fSXR! `W_TSZ%U#XSW_! W^! #! ZSY%UT%! U#_$%! W^!
STT[%T!#^^%`XS_$!XR%!`W#TX#b!kW_%!#_Z!W`%#_W$U#VRS`!VUW`%TT%T)

1.22.2 Joint Expert Conferencing Results

.hV%UX!`W_^%U%_`S_$!W^!%hV%UXT!S_!XR%!^S%bZ!W^!%^^%`XT!W_!a#XR]\%XU]!#_Z!W`%#_W$U#VRS`!VUW`%TT!XWWc!
Vb#`%! W_! '>! /#U`R! '>(F)! ! ,\W_$! WXR%U! \#XX%UTM! XRST! `W_^%U%_`%! #ZZU%TT%Z! S_^WU\#XSW_! S_!
/#`3W_#bZ!D'>(=#E!#_Z!/#`3W_#bZ!D'>(=aE)

2_!U%$#UZ!XW!W`%#_W$U#VRS`!\%#T[U%\%_XTM!#bb!%hV%UXT!#$U%%Z!XR#X!XR%!W`%#_W$U#VRS`!\%#T[U%\%_XT!
#U%!^SX!^WU!V[UVWT%!#_Z!XW!S_X%U_#XSW_#b!TX#_Z#UZ) *R%]!SZ%_XS^S%Z!_W!#U%#T!W^!ZST#$U%%\%_XM #_Z!XR%]!
SZ%_XS^S%Z! _W! #U%#T! W^! [_`%UX#S_X]! a%]W_Z! XR%! _WU\#b! \%#T[U%\%_X! %UUWU! #_Z! _#X[U#b! Y#US#XSW_!
S\VbS`SX!S_!#_]!^S%bZ!\%#T[U%\%_XT)
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OTHER MARINE MANAGEMENT REGIMES

1.23 TTR Report: Other Marine Management Regimes Assessment (Boffa Miskel 
2013)

**+! `W\\STTSW_%Z! BW^^#! /STc%bb! 5S\SX%Z! XW! [_Z%UX#c%! #_! #TT%TT\%_X! W^! XR%! VUWg%`X! #$#S_TX! XR%!
TX#X[XWU]!VUWYSTSW_T!W^!WXR%U!\#US_%!\#_#$%\%_X! U%$S\%T! `W_TSZ%U%Z!W^! U%b%Y#_`%![_Z%U! XR%!..J!
,`X)! ! *RST! #TT%TT\%_X DBW^^#!/STc%bb! '>(=E! %Y#b[#X%Z! XR%! f#]! S_! fRS`R! **+eT! 2\V#`X! ,TT%TT\%_X!
ZW`[\%_X#XSW_! R#Z! $SY%_! `W_TSZ%U#XSW_! XW! XR%T%! TX#X[XWU]! VUWYSTSW_TM! #_Z! `W_`b[Z%Z! XR#X! XR%! ^[bb!
%^^%`X!W^!XR%T%!TX#X[XWU]!VUWYSTSW_T!R#Z!a%%_!#ZZU%TT%Z)

2X!f#T!^[UXR%U!`W_TSZ%U%Z!XR#X!VUWg%`X!fSbb!_WX!a%!S_`W_TSTX%_X!fSXR!#_]!W^!XR%!U%b%Y#_X!VUWYSTSW_T!S_!
XR%!qWXR%U!\#US_%!\#_#$%\%_X!U%$S\%Te!#TT%TT%Z)

1.23.1 EPA Review Findings

BW^^#!/STc%bb!D'>(=E!f#T!_WX!T[ag%`X!XW!#!TV%`S^S` V%%U!U%YS%f!a]!XR% .",M!a[X!f#T!%Y#b[#X%Z!a]!TX#^^!
ZSU%`Xb]M!fSXR! ^[UXR%U! S_^WU\#XSW_! U%i[%TX%Z! [_Z%U! TF'! W^! XR%! ..J!,`X! S_! U%b#XSW_! XW! XR%! ^WbbWfS_$!
\#XX%UT1

� :[UXR%U! S_^WU\#XSW_! W_! RWf! Y%TT%b! Z%TS$_! #_Z! T#^%X]! S_^WU\#XSW_! fSbb! a%! `W\VSb%Z! #_Z!
Z%bSY%U%Z!XW!XR%!U%b%Y#_X!#$%_`]!d!#$%_`S%Tl

� :[UXR%U! S_^WU\#XSW_! W_! RWf! Y%TT%b! Z%TS$_! #_Z! T#^%X]! S_^WU\#XSW_! fSbb! a%! `W\VSb%Z! #_Z!
Z%bSY%U%Zl #_Z

� 3%X#Sb!W^!XR%!qU%T[bXe!WU!q%^^%`Xe!W^!WXR%U!\#_#$%\%_X!U%$S\%T!S_!U%b#XSW_!XW!XR%!_#X[U%!W^!XR%!
#`XSYSX]!XR#X!fSbb!X#c%!Vb#`%!#_Z!XR%!%^^%`XT!W^!XR%!#`XSYSX]!XR#X!fSbb!X#c%!Vb#`%s!2_!V#UXS`[b#U!S_!
U%b#XSW_!XW1!

o /#USXS\%!0J!WSb!TVSbb!`W_XS_$%_`]!Vb#__S_$!U%i[SU%\%_X)
o /#USXS\%!0J!U%i[SU%\%_XT! ^WU! ^b#$$S_$!#_Z!XR%!`b#TTS^S`#XSW_!aWZ]!W^!XR%!:"-4!#_Z!

WXR%U!Y%TT%bT)
o /#USXS\%! 0J! U%i[SU%\%_XT! fRS`R! fSbb! S\V#`X! W_! XR%! \WY%\%_XT! W^! XR%! #_`Sbb#U]!

Y%TT%bT)
o @%#bXR!#_Z!-#^%X]!,`X!U%i[SU%\%_XT
o *R%!%^^%`X!W^!#_]!WXR%U!\#US_%!\#_#$%\%_X!U%$S\%!fRS`R!S_^b[%_`%T!XR%!_#X[U%!W^!

XR%!#`XSYSX]!WU!XR%!%^^%`X!W^!#bbWfS_$!XR%!#`XSYSX]
o *R%!%hX%_X!XW!fRS`R!S\VWTS_$!`W_ZSXSW_T!\S$RX!\SXS$#X%!#ZY%UT%!%^^%`XT

**+!VUWYSZ%Z!XRST!S_^WU\#XSW_!XW!.", S_!:%aU[#U]!'>(FM fRS`R!f#T!T#XST^S%Z!%_W[$R!XW!VUW`%%Z!fSXR!
XR%!R%#US_$!VUW`%TT)
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1.23.2 Joint Expert Conferencing Results

0W!gWS_X!%hV%UX!`W_^%U%_`% TV%`S^S`#bb] #ZZU%TT%Z BW^^#!/STc%bb!D'>(=E)!@Wf%Y%UM W_!(N!/#U`R!'>(F!
#! gWS_X! `W_^%U%_`%! f#T! R%bZ! #\W_$! %hV%UXT! W_! XR%! Z%Y%bWV\%_X! W^! `W_ZSXSW_T! S_! \SXS$#XSW_! W^!
#ZY%UT%!%^^%`XT)!!,X!XRST!`W_^%U%_`%!XR%!%hV%UXT!#$U%%Z!XR#X!+/,!a%TX!VU#`XS`%!#_Z!i[#bSX]!Vb#__S_$!
VUS_`SVb%T! #VVb]! S_! XR%! `W_X%hX! W^! T%XXS_$! W^! `W_ZSXSW_T! #_Z! XR#X! #Z#VXSY%! \#_#$%\%_X! ST! #_!
#VVUWVUS#X%!#VVUW#`R!S_!XR%!`W_X%hX!W^!XR%!#VVbS`#XSW_ DF0&F77=*(.&:48&*-&2D!?&]&2D!@E)

RECREATION

1.24 TTR Report: Recreation and Tourism Assessment of Effects (Greenaway and 
Associates 2013)

**+! `W\\STTSW_%Z! 6U%%_#f#]! #_Z! ,TTW`S#X%T S_! '>(= XW! SZ%_XS^]! XR%! U%`U%#XSW_! #_Z! XW[UST\!
#`XSYSXS%T!fRS`R!W``[U!S_!XR%!#U%#!XR#X!ST!VWX%_XS#bb]!#^^%`X%Z!a]!XR% VUWg%`X)!!6U%%_#f#]!D'>(=E!^W[_Z!
#T!^WbbWfT1

� *R%! U%$SW_#bb]! S\VWUX#_X! `W#TX#b!\#US_%! U%`U%#XSW_! T%XXS_$T! S_! XR%! TX[Z]!#U%#!#U%!a#T%Z!#X!
XR%!\#S_!!V[abS`!!#``%TT!!#_Z!!#`XSYSX]!!VWS_XT1!!4R#f%!!B%#`RM!!I#SRS!!B%#`RM!!XR%!!\W[XRT!!W^!!
XR%!*#_$#RW%!#_Z!/#_#f#VW[!+SY%UTM!"#X%#M!I#SVSVSM!I#SS_[M!A#S!2fS!#_Z!;#TXb%`bS^^M!#_Z!XR%!
^STRS_$!#_Z!`U#]H^STRS_$!U%TW[U`%![V!XW!'>c\!W^^TRWU%)!*R%!b%Y%b!W^!TR%bb^STR!$#XR%US_$!#bW_$!
XR%!`W#TX!ST![_`b%#UM a[X!ST!#!bW`#bb]!S\VWUX#_X!#`XSYSX]l

� *R%! T%`XSW_! W^! `W#TX! %hX%_ZS_$! ^UW\! "#X%#! XW! ;#V%! .$\W_X! ST! U%b#XSY%b]! bS$RXb]! ^STR%Z! S_!
`W\V#USTW_! fSXR! XR%! `W#TX! TW[XR! W^! "#X%#! #_Z! S_! 0WUXR! *#U#_#cS)! C%U]! bSXXb%! U%`U%#XSW_#b!
^STRS_$!W``[UT!\WU%!XR#_!'>c\!W^^TRWU%!#bW_$!XR%!%_XSU%!f%TX!`W#TX!W^!XR%!0WUXR!2Tb#_Zl

� *W[UST\! #`XSYSX]! S_! XR%! TX[Z]! #U%#! ST! b#U$%b]! bS\SX%Z! XW! XR%! TSh! a%#`R! `#\V! TSX%T! #_Z! XRU%%!
^STRS_$!`R#UX%U!WV%U#XSW_T!p XfW!WV%U#XS_$!^UW\!"#X%#!#_Z!W_%!^UW\!IR#_$#_[Sl #_Z

� "WX%_XS#b!%^^%`XT!W^!XR%!VUWg%`X!W^!S_X%U%TX!XW!XR%!U%`U%#XSW_!#_Z!XW[UST\!`W\\[_SX]!#U%M!#T!
SZ%_XS^S%Z! ^UW\!`W_`%U_T!%hVU%TT%Z!#X!V[abS`!\%%XS_$T!#_Z! S_X%UYS%f%%T!`W_X#`X%Z! ^WU! XRST!
U%VWUXM!#_Z!U%YS%f!W^!X%`R_S`#b!Z#X#!VU%V#U%Z!^WU!**+1

o *[UaSZSX]!%^^%`XT!D[_Z%Uf#X%U!YSTSaSbSX]!#_Z!T\WXR%US_$!W^!aSWX#E!#_Z!XR%!bW`#XSW_!W^!
XR%!T%ZS\%_X!Vb[\%!#_Z!T%ZS\%_X!%^^%`XT!W_!W_TRWU%!#_Z!W^^TRWU%!U%%^!T]TX%\Tl

o +%HT[TV%_TSW_ W^! U%X[U_%Z!T#_Z!Z[US_$!TXWU\!%Y%_XT!WU!WXR%U!f#Y%!#`XSW_!#_Z!XR%!
VWX%_XS#b!^WU!bW_$HX%U\!X[UaSZSX]!STT[%Tl

o +%H`WbW_ST#XSW_!U#X%T!^WU!aSWX#!S_!XR%!VUWg%`X #U%#l
o *WhS`SX]!W^!U%X[U_%Z!T#_Z!#_Z!%^^%`XT!W_!aSWX#!XRUW[$RW[X!XR%!TX[Z]!#U%#l
o ;R#_$%T!XW!`W#TX#b!f#Y%!V#XX%U_T!#^^%`XS_$!T[U^S_$!WVVWUX[_SXS%Tl
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o q-#_Z!a[Z$%Xe!%^^%`XT!W_!XR%!U%Vb%_STR\%_X!W^!a%#`R%T!#_Z!T#_Z!a#UT!D#bTW!#_!STT[%!
^WU!T[U^S_$El

o .h`b[TSY%![T%!W^!XR%!\#US_%!#U%#!S_!XR%!VUWg%`X!#U%#!#_Z!S_X%U^%U%_`%!fSXR!_#YS$#XSW_!
UW[X%T!^WU!U%`U%#XSW_!`U#^Xl #_Z

o .^^%`XT!W_!XR%!%_YSUW_\%_X#b!Dq`b%#_!$U%%_eE!U%V[X#XSW_!W^!0%f!J%#b#_Z)

+%YS%f!W^!U%b%Y#_X!X%`R_S`#b!U%VWUXT!S_ZS`#X%T!XR%!^WbbWfS_$!VWX%_XS#b!T`#b%T!W^!%^^%`X1

� "WX%_XS#b!#ZY%UT%!%^^%`X!W_!U%`U%#XSW_!#_Z!XW[UST\!Z[%!XW!`R#_$%T!XW!f#X%U!`b#USX]!#U%1
o /S_WU!S_!XR%!S_TRWU%!\#US_%!T%XXS_$!fR%U%!\WTX!U%`U%#XSW_#b!#`XSYSX]!W``[UT!Z[%!XW!

XR%!Y%U]!bWf!T`#b%!W^!%^^%`X!W_!f#X%U!`b#USX]!S_!XR%!S_TRWU%!%_YSUW_\%_X!#_Z!XR%!RS$R!
b%Y%b!W^!a#`c$UW[_Z!T[TV%_Z%Z!T%ZS\%_Xl

o /S_WU!S_!XR%!S\VWUX#_X!ZSYS_$!T%XXS_$!W^!XR%!*U#VT!Z[%!XW!#!V%UTSTX%_X!a[X!T\#bb!T`#b%!
`R#_$%! S_! f#X%U! `b#USX]M! fRS`R! fSbb! a%! \WTX! #VV#U%_X! W_b]! fR%_! XR%! SUW_! T#_Z!
U%`WY%U] #`XSYSX]!ST!W``[UUS_$!S_!XR%!%#TX%U_!V#UX!W^!XR%!VUWg%`X!#U%#!DXR#X!STM!_WX!^WU!
XR%!^[bb!V%USWZ!W^!\S_S_$!#`XSYSX]El

o @Wf%Y%UM!XR%U%!ST!VWX%_XS#bb]!#!\WZ%U#X%!T`#b%!W^!%^^%`X!S_!f#X%U!`b#USX]!#X!XR%!*U#VT!
Z[US_$! XR%! U#U%! V%USWZT! W^! %hXU%\%!f#X%U! `b#USX]! Dr(>\!RWUSkW_X#b! YSTSaSbSX]! W_! XR%!
aWXXW\!^WU!^W[U!Z#]T!V%U!]%#UEM!fRS`R!#U%!bSc%b]!XW!`WS_`SZ%!fSXR!SZ%#b!T%XXb%Z!ZSYS_$!
`W_ZSXSW_T! #_Z! #U%! XR%U%^WU%! bSc%b]! XW! a%! %hV%US%_`%Z! a]! ZSY%UT! T%%cS_$! #! T`%_S`!
%hV%US%_`%M! #_Z! fR%_! f#X%U! `b#USX]! ST! \#U$S_#b! DoG\E! ^WU! ZSY%UT! R[_XS_$! `U#]^STR)!
-S\Sb#U! %^^%`XT! #U%! #bTW! bSc%b]! #X! XR%! b%TT! S\VWUX#_X! ZSYS_$! T%XXS_$! W_! XR%! 6U#R#\!
B#_cl #_Z

o /S_WU! W_! XR%! W^^TRWU%! T[U^#`%! U%`U%#XSW_! %hV%US%_`%! S_! XR%! -W[XR! *#U#_#cS! BS$RX!
D^STRS_$M!T#SbS_$!#_Z!WXR%U!aW#XS_$EM Z[%!XW!XR%!b#U$%!T`#b%!W^!XR%!W^^TRWU%!T%XXS_$M!XR%!
U%b#XSY%b]! bWf! b%Y%b!W^!#`XSYSX]! S_! XR%!Vb[\%!#U%#!#_Z! XR%! XU#_TS%_X!`R#U#`X%USTXS`!W^!
XR%!%hV%US%_`%)

� "WX%_XS#b!#ZY%UT%!%^^%`X!W_!U%`U%#XSW_!#_Z!XW[UST\!Z[%!XW!`R#_$%T!XW!\#US_%!%`WbW$]!#U%1
o /S_WU!W_!U%`U%#XSW_!#_Z!XW[UST\!S_!XR%!\S_S_$!#U%#!Z[%!XW!Y%U]!bWf!b%Y%bT!W^![T%!W^!

XR%!T%XXS_$!#_Z!XR%!b#U$%!T`#b%!W^!#bX%U_#XSY%!#_Z!VUWhS\#X%!#`XSYSX]!#U%#TM!#bXRW[$R!
TSX%HTV%`S^S`!%^^%`XT!W_!a%_XRS`!\#US_%!WU$#_ST\T!fSbb!a%!$U%#X%Ul!#_Z

o /S_WU! ^WU!U%`U%#XSW_!#_Z!XW[UST\!#`XSYSXS%T!W[XTSZ%!XR%!\S_S_$!#U%#!Z[%!XW!XR%! bWf!
T`#b%!W^!#ZY%UT%!%^^%`XT!W_!\#US_%!%`WT]TX%\T)

� *R%U%!ST!#bTW1

*R%!VWX%_XS#b!^WU!W_b]!\S_WUM!S^!#_]M!%^^%`X!W_!T[U^S_$M!#_Z!S_TRWU%!U%`U%#XSW_!fRS`R!U%bS%T!W_!
_#X[U#b!a%#`R!U%Vb%_STR\%_X!VUW`%TT%TM!Z[%!XW!XR%!Y%U]!bWf!T`#b%!W^!VWX%_XS#b!#ZY%UT%!%^^%`X!
DqS_TS$_S^S`#_Xe! `R#_$%T! XW!f#Y%! V#XX%U_T! #_Z! W_b]! #! Y%U]!f%#c! VWX%_XS#b! bS_c! a%Xf%%_! XR%!
\S_S_$!T%XXS_$!#_Z!S_TRWU%!T%ZS\%_X!b%Y%bTEl
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*R%!VWX%_XS#b! ^WU!W_b]! Y%U]!\S_WU!%^^%`XT!W_! U%`U%#XSW_!#_Z! XW[UST\! S_! XR%! -W[XR!*#U#_#cS!
BS$RX!Z[%!XW!%h`b[TSY%!W``[V#XSW_!W^! XR%!\#US_%!%_YSUW_\%_X!#T!VUWVWT%Z!Z[%!XW!XR%!Y%U]!
T\#bb!#U%#!W``[VS%Z!a]!XR%!#`XSYSX]l #_Z

C%U]! bSXXb%! VWX%_XS#b! ^WU! #ZY%UT%! %^^%`XT! W_! 0%f! J%#b#_ZeT! XW[UST\! aU#_Z! #T! XR%! \S_S_$!
#`XSYSX]!R#T!bS\SX%Z!#ZY%UT%!%_YSUW_\%_X#b!%^^%`XT!#_Z!W``[UT!f%bb!#f#]!^UW\!S_X%U_#XSW_#bb]!
#_Z!_#XSW_#bb]!S\VWUX#_X!XW[UST\!T%XXS_$T)

6U%%_#f#]!D'>(=E!`W_`b[Z%Z!XR#X!#ZY%UT%!%^^%`XT!W^!S_X%U%TX!XW!U%`U%#XSW_!#_Z!XW[UST\!#U%!XR%U%^WU%!
bSc%b]! XW! a%! b#U$%b]! bW`#b! XW! XR%! SUW_! T#_Z! U%`WY%U] #`XSYSX]M! #_Z!fSbb! U%b#X%! XW! %h`b[TSY%! [T%! W^! XR%!
\#US_%!T%XXS_$M!bW`#b!X[UaSZSX]!%^^%`XT!D[V!XW (>c\!^UW\!XR%!TSX%E!#_Z!TRWUXHX%U\!%^^%`XT!W_!R#aSX#X!S_!
U%`%_Xb]!\S_%Z!T%#^bWWU)!*R%!\#S_!U%`U%#XSW_!%^^%`XT!W^!S_X%U%TX!#U%!W_!ZSYS_$!#X!XR%!0WUXR!#_Z!-W[XR!
*U#VT)!,ZY%UT%!X[UaSZSX]!%Y%_XT!fSbb!a%!bS\SX%Z!XW!XR%!V%USWZT!fR%_!\S_S_$!W``[UT!S_!XR%!%#TX%U_!V#UX!
W^!XR%!\S_S_$!#U%#!#_Z!\#]!S_^b[%_`%!U%`U%#XSW_!T#XST^#`XSW_!fR%_!f#X%U!`b#USX]!fW[bZ!_WU\#bb]!a%!
%hXU%\%! D#VVUWhS\#X%b]! ^W[U! Z#]T! V%U! ]%#UE! #_Z! fR%_! ZSYS_$! ST! \#U$S_#b! ^WU! `U#]^STRS_$M! fSXR! (<!
\WU%!Z#]T!W^!YSTSaSbSX]!a%bWf!'\!S_!#!]%#U!fSXR!VUWhS\#X%!\S_S_$!#`XSYSX])!-S\Sb#U!%^^%`XT!fSbb!W``[U!#X
XR%!b%TT!S\VWUX#_X!ZSYS_$!T%XXS_$!W_!XR%!6U#R#\!B#_c)

1.24.1 EPA Review Findings

*R%!.",!`W\\STTSW_%Z!/#Uc%X!.`W_W\S`T!5S\SX%Z D/.E!XW![_Z%UX#c%!#!V%%U!U%YS%f!W^!XR%!VWX%_XS#b!
%^^%`XT! W_! U%`U%#XSW_! #TTW`S#X%Z! fSXR! XR%! VUWg%`X)! ! *R%!/.! U%YS%f! f#T! T#XST^S%Z! XR#X! 6U%%_#f#]!
D'>(=E!R#Z!#ZZU%TT%Z!XR%!U%`U%#XSW_!#`XSYSXS%T! XR#X!`W[bZ!a%!#^^%`X%Z a]!XR%!VUWg%`X)!@Wf%Y%UM /.!
_WX%Z! XR#X #_! #TT%TT\%_X! W^! U%`U%#XSW_! #`XSYSXS%T! VWX%_XS#bb]! #^^%`X%Z! S^! WV%U#XSW_T! ZW! _WX! $W! #T!
S_X%_Z%Z!f#T!W\SXX%Z)!!

1.24.2 Joint Expert Conferencing Results

4_!(N!/#U`R! '>(FM! #! gWS_X! `W_^%U%_`%!f#T! R%bZ! #\W_$! %hV%UXT! W_! TW`S#bM! U%`U%#XSW_! #_Z! XW[UST\!
S\V#`XT)! !,X!XRST!`W_^%U%_`%!XR%!%hV%UXT!#$U%%Z!XR#X!XR%!.",!fW[bZ!a%!#TTSTX%Z!a]!XR%!VUWYSTSW_!W^!
#ZZSXSW_#b!Z#X#!Z%T`USaS_$!XR%!T`#b%!#_Z!UWb%!W^!XW[UST\!#_Z!U%`U%#XSW_!#`XSYSX]!S_!XR%!-W[XR!*#U#_#cS!
#U%#)! *R%T%! Z#X#! f%U%! #VV%_Z%Z! XW! XR%! gWS_X! fSX_%TT! TX#X%\%_XM! #_Z! f%U%! S_X%_Z%Z! XW! qT%X! XR%!
T`%_%e!\WU%!`b%#Ub])!@Wf%Y%UM!SX!f#T!#$U%%Z!XR#X!XR%!Z#X#!W_!XW[UST\!#_Z!U%`U%#XSW_!#`XSYSX]!ST _WX!
T[^^S`S%_Xb]! Z%X#Sb%Z! XW!a%![T%Z!#T! #!a#T%bS_%! #$#S_TX!fRS`R!%^^%`XT! W^! XR%!VUWVWT#b! S_! SXT! S_X%_Z%Z!
WV%U#XSW_!`W[bZ!a%!\%#T[U%Z)

*R%! fSX_%TT%T! #bTW! #$U%%Z! XR#X! #! \#gWU! WSb! TVSbb! WU! WXR%U! ZST#TX%U! D[_S_X%_Z%Z! W[X`W\%E! R#T! XR%!
VWX%_XS#b! XW!R#Y%!TS$_S^S`#_X!#ZY%UT%!%^^%`XT!W_!`W#TX#b!U%`U%#XSW_!#_Z!XW[UST\)! ! 2X!f#T!#$U%%Z!XR#X!
ZSU%`X! %^^%`XT! TV%`S^S`! XW! a[TS_%TT%T! #_Z! U%`U%#XSW_! $UW[VT! `W[bZ! a%! SZ%_XS^S%Z! D#X! XR%! XS\%! W^! XR%!
ZST#TX%UE)
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SEDIMENT TOXICOLOGY

1.25 TTR Report: Iron Sand Extraction in South Taranaki Bight: Effects on Trace 
Metal Contents of Sediment and Seawater (Vopel et al. 2013)

**+! `W\\STTSW_%Z! ,[`cb#_Z! 7_SY%UTSX]! W^! *%`R_WbW$]! D,7*E S_! '>(= XW! S_Y%TXS$#X%! XR%! ^WbbWfS_$!
#TV%`XT!#T!#!^[_`XSW_!W^!Z%VXR!a%bWf!XR%!T%#^bWWU1

D(E -%b%`X%Z!VR]TS`#b!VUWV%UXS%T!W^!XR%!X#U$%X!T%ZS\%_Xl!
D'E *R%! T%ZS\%_X! `W_X%_X! W^! #`SZ! YWb#XSb%! T[b^SZ%T! #_Z! TS\[bX#_%W[Tb]! %hXU#`X%Z! XU#`%!\%X#bTl!

#_Z
D=E *R%!`W_`%_XU#XSW_T!W^!XU#`%!\%X#bT!S_!T[TV%_TSW_T!W^!T%ZS\%_X!S_!T%#f#X%U)!

**+!#bTW!`W_XU#`X%Z!,7*!XW!S_Y%TXS$#X%!S^!$US_ZS_$!%_US`R%Z!SUW_!T#_Z!S_`U%#T%T XR%!VWX%_XS#b!W^!XRST!
T#_Z!XW!U%b%#T%!XU#`%!!\%X#bT!fR%_!T[TV%_Z%Z!S_!T%#f#X%U)

,7*eT!U%VWUX!W_!XR%!^S_ZS_$T!W^!XR%T%!TX[ZS%T!DCWV%b!'>(=!E!`W_`b[Z%Z!#T!^WbbWfT1

� 0W!%YSZ%_`%!^WU!#_!S_`U%#T%!fSXR!Z%VXR!a%bWf!XR%!T%#^bWWU!S_!T%ZS\%_X!WU$#_S`!\#XX%U!#_Z
#`SZ!YWb#XSb%!T[bVRSZ%T D,C-E `W_X%_XTl

� ;W_`%_XU#XSW_T!W^!#`SZH%hXU#`X%Z!`#Z\S[\M!`WVV%UM!b%#Z!#_Z!kS_`!S_!Z%%V!T%ZS\%_X!f%U%!W^!
XR%! T#\%! WUZ%U! W^! \#$_SX[Z%! #T! XR%SU! \#hS\[\! `W_`%_XU#XSW_T! S_! T[U^#`%! DU%^%U%_`%E!
T%ZS\%_Xl

� *R%! T%ZS\%_X! `W_`%_XU#XSW_T! W^! #`SZH%hXU#`X%Z! b%#Z! Z%`U%#T%Z! fSXR! Z%VXR! a%bWf! XR%!
T%#^bWWU!#X!XRU%%!W^!^SY%!TSX%Tl

� 5Wf!VUWa#aSbSX]!W^!#ZY%UT%!%^^%`XT!W^!XR%T%!ZSb[X%H#`SZ!TWb[ab%!\%X#bT!W_!a%_XRS`!%`WT]TX%\!
^[_`XSW_S_$l!#_Z

� ;W_`%_XU#XSW_T! W^! #`SZH%hXU#`X%Z! `RUW\S[\! #_Z! _S`c%b! S_! Z%%V! T%ZS\%_X! f%U%! W^X%_! W_%!
WUZ%U! W^! \#$_SX[Z%! RS$R%U! XR#_! XR%SU! \#hS\[\! `W_`%_XU#XSW_T! S_! T[U^#`%! DU%^%U%_`%E!
T%ZS\%_X)!!,X!^W[U!W^!^SY%!TSX%TM!#`SZH%hXU#`X%Z!`RUW\S[\!#_Z!_S`c%b!`W_`%_XU#XSW_T!S_`U%#T%Z!
fSXR!S_`U%#TS_$!Z%VXR!a%bWf!XR%!T%#^bWWU)!

:WU! #bb! \%X#bT! %h`%VX! _S`c%bM! XR%! `W_`%_XU#XSW_! S_! T%#f#X%U! T[TV%_TSW_T! W^! Z%%V! T%ZS\%_X f%U%!
%SXR%U!a%bWf!Z%X%`XSW_! bS\SX! D`RUW\S[\M!`WVV%UM! b%#ZM!kS_`E!WUM! S^!#!\%X#b!f#T!Z%X%`X%Z!D`#Z\S[\EM
XR%!`W_`%_XU#XSW_!ZSZ _WX!%h`%%Z! XR%!,0J.;;!9!,+/;,0J!$[SZ%bS_%! ^WU! XR%!VUWX%`XSW_!W^!<<j!W^!!
TV%`S%T)! ! ! *R%! Z%X%`XSW_! bS\SX! W^ `WVV%U! f#T! a%bWf! XR%! $[SZ%bS_%T! ^WU! XR%! VUWX%`XSW_! W^! <Gj! W^!
TV%`S%T)

*R%! `W_`%_XU#XSW_T! W^! _S`c%b! S_! XR%! T%#f#X%U! T[TV%_TSW_T! W^! Z%%V! T%ZS\%_XT! D#bb ^SY%! TSX%TE! #_Z!
T[U^#`%!DU%^%U%_`%E!T%ZS\%_X!DXRU%%!W^!^SY%!TSX%TE!f%U%!%i[#b!WU!b#U$%U!XR#_!XR%!,0J.;;!9!,+/;,0J!
$[SZ%bS_%! `W_`%_XU#XSW_T! ^WU! XR%! VUWX%`XSW_! W^! <<j! W^! TV%`S%T)! @Wf%Y%UM! XR%! _S`c%b! `W_`%_XU#XSW_!
_%Y%U!%h`%%Z%Z!XR%!$[SZ%bS_%!`W_`%_XU#XSW_T!^WU!XR%!VUWX%`XSW_!W^!<Gj!W^!TV%`S%T)!
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,TT[\S_$!XR#X!XR%!_S`c%b!`W_`%_XU#XSW_!S_!-W[XR!*#U#_#cS!BS$RX!T%#f#X%U!%i[#bT!XR%!Z%X%`XSW_!bS\SX!
^WU!_S`c%bM! SX!fW[bZ!W_b]!U%i[SU%!#_!N=H^WbZ!ZSb[XSW_!W^!XR%!%b[XUS#X%!%hXU#`X!XW!Z%`U%#T%!XR%!RS$R%TX!
_S`c%b! `W_`%_XU#XSW_! \%#T[U%Z! XW! a%bWf! $[SZ%bS_%! `W_`%_XU#XSW_T! ^WU! XR%! VUWX%`XSW_! W^! <<j! W^!
TV%`S%T)

*%TXT!XW!S_Y%TXS$#X%!S^!$US_ZS_$!W^!SUW_!T#_Z!fSbb!S_`U%#T%!XU#`%!\%X#bT!`W_`%_XU#XSW_T!S_!XR%!T%#f#X%U!
U%Y%#b%Z!`W_`%_XU#XSW_T!W^!`#Z\S[\M! b%#Z!#_Z!_S`c%b!a%bWf!XR%! bS\SXT!W^!U%VWUXS_$!^WU!#bb!T%ZS\%_X!
T#\Vb%T)!;RUW\S[\!f#T!Z%X%`X%Z! S_! U%b#XSW_! XW! XR%! ^S_%b]!$UW[_Z! T%ZS\%_X! ^U#`XSW_l! #_Z! kS_`!f#T!
Z%X%`X%Z!S_!U%b#XSW_!XW!#bb!$US_ZS_$!TSk%T)!:WU!aWXR!\%X#bTM!XR%!`W_`%_XU#XSW_!#Y%U#$%T!^WU!%#`R!T#_Z!
TSk%!^U#`XSW_!ZSZ!_WX!%h`%%Z!XR%!,0J.;;!9!,+/;,0J!$[SZ%bS_%!^WU!XR%!VUWX%`XSW_!W^!<<j!W^!TV%`S%T)!
CWV%b!D'>(=E S_^%UU%Z #!bWf!VUWa#aSbSX]!W^!#ZY%UT%!%^^%`XT!W^!XR%T%!\%X#bT!W_!%`WT]TX%\!^[_`XSW_S_$!
W^!XR%!-W[XR!*#U#_#cS!BS$RX!f#X%U!`Wb[\_)

*R%!`W_`%_XU#XSW_!W^!`WVV%U!S_!T%#f#X%U!T[TV%_TSW_T!W^!SUW_!T#_Z!`W_`%_XU#X%!S_`U%#T%Z!fSXR!^S_%U!
SUW_! T#_Z! V#UXS`b%TM! %h`%%ZS_$ XR%! ,0J.;;! 9! ,+/;,0J! $[SZ%bS_%! ^WU! XR%! VUWX%`XSW_! W^! <<j! W^!
TV%`S%T)! !,!(L>H^WbZ!ZSb[XSW_!fW[bZ!Z%`U%#T%!XR%T%!`W_`%_XU#XSW_T!XW!a%bWf!XR%!`W_`%_XU#XSW_!bS\SX!
^WU!XR%!VUWX%`XSW_!W^ <<j!W^!TV%`S%T)
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1.25.1 EPA Review Findings

*R%! .", `W\\STTSW_%Z! -A/! XW! [_Z%UX#c%! #! V%%U! U%YS%f! W^! CWV%b! D'>(=E)! -A/ ^W[_Z! XR#X! XR%!
\%XRWZWbW$]!W^!CWV%b!D'>(=E!f#T!$%_%U#bb]!#VVUWVUS#X%M!RWf%Y%U!XR%] fW[bZ!%hV%`X!XR%!XU#`%!\%X#b!
#_#b]XS` bSTX!XW!S_`b[Z%!\%U`[U]M!$SY%_!XR#X!YWb`#_S`!#`XSYSX]M!XR%!TW[U`%!W^!XR%!SUW_ T#_Z!Z%VWTSXTM! ST!
#bTW!#!TS$_S^S`#_X!TW[U`%!W^!\%U`[U]!S_!0%f!J%#b#_Z)!!

**+! VUWYSZ%Z! T[VVb%\%_X#U]! S_^WU\#XSW_! S_! U%b#XSW_! XW! \%U`[U]! S_! U%TVW_T%! XW! XRST! i[%U])! ! *R%!
U%YS%f!#bTW!U%i[%TX%Z!#ZZSXSW_#b! S_^WU\#XSW_!W_!S\\%ZS#X%!\ShS_$!W^!T%ZS\%_X!Vb[\%!\%X#b! b%Y%bT!
fSXRS_!XR%!_%#UH^S%bZ!ZST`R#U$%)!!,$#S_M **+!T[aT%i[%_Xb]!VUWYSZ%Z!XRST!S_^WU\#XSW_!XW XR% .",)

1.25.2 Joint Expert Conferencing Results

.hV%UX! `W_^%U%_`S_$!W^! %hV%UXT! S_! XR%! ^S%bZ! W^! %^^%`XT! W_!a%_XRS`! %`WbW$]! XWWc!Vb#`%!W_!(<! #_Z!'(!
/#U`R!'>(F)!!,\W_$!WXR%U!\#XX%UTM!XRST!`W_^%U%_`%!#ZZU%TT%Z!S_^WU\#XSW_!S_!CWV%b!D'>(=E)

*R%! %hV%UXT! #$U%%Z! XR#X! `W_`%_XU#XSW_T! W^! _S`c%b! #_Z! `WVV%U! S_! XR%! ZST`R#U$%Z! T%#f#X%U! f%U%!
[_bSc%b]! XW! _%$#XSY%b]! #^^%`X! XR%! U%H`WbW_ST#XSW_! W^! XR%! T%#a%ZM! a#T%Z! W_! XR%! [VZ#X%Z! S_^WU\#XSW_!
VUWYSZ%Z! #X! XR%! `W_^%U%_`S_$! T%TTSW_)! ! *R%! %hV%UXT #$U%%Z! fSXR! XR%! -A/! U%YS%f%U! S_! XR%SU!
U%`W\\%_Z#XSW_! XW! S_`b[Z%!#_#b]T%T!W^!\%U`[U]! S_!#_]!f#X%U!i[#bSX]!\W_SXWUS_$!VUW$U#\\% [_XSb!
XR%!%hV%`X#XSW_!XR#X!XR%!U%`WY%U%Z!T%ZS\%_X!fSbb!_WX!U%b%#T%!\%U`[U]!f#T!`W_^SU\%Z)

*R%!%hV%UXT U%`W\\%_Z%Z!\W_SXWUS_$!W^!XU#`%!\%X#bT!#_Z!WXR%U!f#X%U!i[#bSX]!Y#US#ab%T!XR#X!#^^%`X!
XR%!aSW#Y#Sb#aSbSX]!W^! XU#`%!\%X#bT! D%)$)M!V@!#_Z!ZSTTWbY%Z!Wh]$%_E ^WU! XR%! bS^%XS\%!W^! XR%! SUW_! T#_Z!
U%`WY%U]! WV%U#XSW_T S_! #E! XR%! T%#f#X%U! TXU%#\! W_aW#UZ! XR%! VUW`%TTS_$! Y%TT%bM! aE! XR%! ZST`R#U$%Z!
T%#f#X%U! TXU%#\! S_! XR%! YS`S_SX]! W^! XR%! W[Xb%X! DZSTX#_`%! XW! a%! Z%X%U\S_%ZEM! #_Z! `E! XR%! [_#^^%`X%Z!
-W[XR!*#U#_#cS!BS$RX!T%#f#X%U Da#`c$UW[_Z `W_XUWbE)

SHORELINE PROFILE

1.26 TTR Report: Shoreline Monitoring Data Report (MacDonald et al. 2012)

**+!`W\\STTSW_%Z!02I,!XW![_Z%UX#c%!#_!((H\W_XR!a%#`R!\W_SXWUS_$!VUW$U#\\%!#bW_$!XR%!-W[XR!
*#U#_#cS!BS$RX) *R%!V[UVWT%!W^!XR%!\W_SXWUS_$!f#T!XW!VUWYSZ%!a#`c$UW[_Z!Z#X#M!^UW\!fRS`R!U#X%T!W^!
`R#_$%!#bW_$!XR%!TRWU%!DTRWU%bS_%!TX#aSbSX]E!`W[bZ!a%!%TX#abSTR%ZM!a%^WU%!XR%!`W\\%_`%\%_X!W^!#_]!
W^^TRWU%!T#_Z!%hXU#`XSW_)

,!_%XfWUc!W^!='!a%#`R!VUW^Sb%T!#X!N!TSX%T!f#T!%TX#abSTR%Z!XW!\W_SXWU!XR%!TRWU%bS_%!TX#aSbSX]!#bW_$!XR%!
-W[XR!*#U#_#cS!BS$RX!^UW\!A#S!2fS!XW!4R#f%)!*R%!TSX%T!f%U%!T%b%`X%Z!#T!b]S_$!b#_Zf#UZ!W^ XR% VUWg%`X
TSX%M!#f#]!^UW\!USY%UT!#_Z!R%#Zb#_ZT!fRS`R!\#]!S_^b[%_`%!a%#`R!VUW`%TT%T!bW`#bb]!#_Z!fR%U%!XR%U%!
f#T!V[abS`!#``%TT!XW!XR% a%#`R)
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/#`3W_#bZ!D'>('E!Z%T`USa%Z XR% \%XRWZWbW$]![T%Z!S_!\%#T[US_$!XR%!a%#`R!VUW^Sb%T!#_Z!VU%T%_X%Z!
U%T[bXT! ^UW\!((!T[UY%]T! XR#X!\%#T[U%Z!=G'!VUW^Sb%T! D(>>j!Z#X#!`#VX[U%E!WY%U!#_!((H\W_XR!V%USWZ!
^UW\!Q[_%!'>((!XW!,VUSb!'>(')!

4_%!W^!XR%!((!T[UY%]T!f#T!`#UUS%Z!W[X!S\\%ZS#X%b]!#^X%U!#!TXWU\)!*R%!U%b#XSY%!#``[U#`]!W^!XR%!T[UY%]!
Z#X#!f#T!#X!fWUTX!Z%%\%Z!XW!a%!#UW[_Z!L`\!S_!XR%!RWUSkW_X#b!#_Z!=`\!S_!XR%!Y%UXS`#b)!*RST!b%Y%b!W^!
#``[U#`]! f#T!\WU%! XR#_! T[^^S`S%_X! ^WU! XR%! V[UVWT%T! W^! \%#T[US_$! `R#_$%T! S_! a%#`R! VUW^Sb%T)! *R%!
a%#`R!VUW^Sb%T! TRWf! XR#X! XR%! TRWU%bS_%!#bW_$! XR%! -W[XR!*#U#_#cS!BS$RX ST! Y%U]!Z]_#\S`M!fSXR! b#U$%!
`R#_$%T!S_!XR%!a%#`R!VUW^Sb%T!W``[UUS_$!#X!_%#Ub]!#bb!W^!XR%!='!VUW^SbS_$!TSX%T)!,X!L!W^!XR%!N!TSX%TM!XR%U%!
ST! bSXXb%!#``W\\WZ#XSW_!TV#`%! ^WU!a%#`R T#_Z!fRS`R!#VV%#UT! XW! ^WU\!#!Y%_%%U!W_b]!T%Y%U#b!\%XU%T!
XRS`c!WY%U!XR%!UW`c]!TRWU%!Vb#X^WU\!b%^X!a]!XR%!U%XU%#XS_$!`bS^^!bS_%)!C%U]!RS$R!XSZ%T!#_Z!f#Y%T!U%#`R!
US$RX!XW!XR%!XWV!W^!XR%!a%#`R!#_Z!XR%!XW%!W^!XR%!`bS^^TM!XR[T!XR%U%!ST!_W!TV#`%!^WU!T#_Z!Z[_%T!XW!a[SbZ!
W[X!W^!XR%!U%#`R!W^!f#Y%T)!6SY%_!XR%!bS\SX%Z!TXWU#$%M!VWX%_XS#bb]!#!b#U$%!^U#`XSW_!W^!XR%!%_XSU%!a%#`R!
YWb[\%!ST!a%S_$!f#TR%Z!W^^!#_Z!W_!TRWU%!W_!#!U%$[b#U!a#TST)

2_!#ZZSXSW_!XW!XR%!a%#`R!VUW^Sb%TM!W_!#!TS_$b%!W``#TSW_M!T[U^#`%!T%ZS\%_XT!f%U%!`Wbb%`X%Z!#UW[_Z!XR%!
\SZHXSZ%!\#Uc!#X!%#`R!W^!XR%!VUW^Sb%T)!*R%!U%T[bXT!W^!XR%!T%ZS\%_X!#_#b]TST!TRWf%Z!XR#X!XR%!\#gWUSX]!
W^! XR%! T[U^#`%! T%ZS\%_XT! `W[bZ! a%! Z%T`USa%Z! #T! %SXR%U!\WZ%U#X%b]HTWUX%ZHTbS$RXb]H$U#Y%bb]! T#_Z! WU!
VWWUb]HTWUX%ZH$U#Y%bb]! T#_Z)! ,X! TW\%! TSX%TM! TS$_S^S`#_X! ZS^^%U%_`%T! S_! T%ZS\%_X! `R#U#`X%USTXS`T! %hSTX!
a%Xf%%_!VUW^Sb%T)!*]VS`#bb]M!$U#Y%b!`W_X%_XT!f%U%!b%TT!XR#_!(>jM!%h`%VX!#X!@#f%U#!fRS`R!R#Z!$U#Y%b!
`W_X%_XT!#X!#bb!F!VUW^Sb%T!S_!%h`%TT!W^!'>j!#_Z!#T!RS$R!#T!LLj)

1.26.1 EPA Review Findings

*R%! .", `W\\STTSW_%Z! -A/! XW! [_Z%UX#c%! # U%YS%f! W^ /#`3W_#bZ! D'>('E)! *R%! U%YS%f ^W[_Z! XR#X!
/#`3W_#bZ! D'>('E! VUWYSZ%T! _%f! Z#X#! W_! TRWU%bS_%! Z]_#\S`T! XR#X! U%VU%T%_XT! a%TX! #Y#Sb#ab%!
S_^WU\#XSW_)

1.26.2 Joint Expert Conferencing Results

.hV%UX!`W_^%U%_`S_$!W^!%hV%UXT! S_! XR%! ^S%bZ W^!%^^%`XT!W_!`W#TX#b!VUW`%TT%T XWWc!Vb#`%!W_!'> /#U`R!
'>(F)! ! ,\W_$! WXR%U! \#XX%UTM! XRST! `W_^%U%_`%! #ZZU%TT%Z! S_^WU\#XSW_! S_! /#`3W_#bZ! D'>('E #_Z!
`W_`b[Z%Z!XR#X!TRWU%bS_%!VUW^Sb%!\W_SXWUS_$!\%#T[U%\%_XT!f%U%!^SX!^WU!V[UVWT%!#_Z!XW!S_X%U_#XSW_#b!
TX#_Z#UZ)!!

*R%! %hV%UXT! SZ%_XS^S%Z! _W! #U%#T! W^! ZST#$U%%\%_XM! _WU! #U%#T! W^! [_`%UX#S_X]! a%]W_Z! XR%! _WU\#b!
\%#T[U%\%_X!%UUWU!#_Z!_#X[U#b!Y#US#XSW_!S\VbS`SX!S_!#_]!^S%bZ!\%#T[U%\%_XT)
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SOCIAL EFFECTS

1.27 TTR Report: Social Impact Assessment of Trans-Tasman Resources Ltd Iron 
Sand Mining Project (Corydon Associates Ltd 2013)

**+!`W\\STTSW_%Z!;WU]ZW_!;W_T[bXS_$!5S\SX%Z S_!'>(= XW!#TT%TT!XR%!TW`S#b!S\V#`XT!W^!XR%!VUWg%`X!W_!
bW`#b!`W\\[_SXS%T!#_Z!SZ%_XS^]!VWTTSab%!\SXS$#XSW_!\%#T[U%T!D;WU]ZW_!,TTW`S#X%T!'>(=E)!

;WU]ZW_! ,TTW`S#X%T! D'>(=E _WX%Z! XR#X! **+eT! WV%U#XSW_T! fSbb! a%! T[VVWUX%Z! a]! W_TRWU%! T%UYS`%T!
WV%U#XS_$!^UW\!"WUX!*#U#_#cS!#_Z!"WUX!W^!IR#_$#_[SM!#_Z!W^^S`%T!S_!0%f!"b]\W[XR!#_Z!I%bbS_$XW_)!!
*R%!`W\\[_SXS%T!VWX%_XS#bb]!#^^%`X%Z!a]!XR%!VUWg%`X!#U%!XR%U%^WU%!TVU%#Z!#`UWTT!#!b#U$%!$%W$U#VRS`!
#U%#M!fSXR!ZS^^%U%_X!`W\\[_SXS%T!#_Z!$UW[VT!VWX%_XS#bb]!#^^%`X%Z!S_!ZS^^%U%_X!f#]T)!!

;WU]ZW_!,TTW`S#X%T!D'>(=E!`W_`b[Z%Z!XR#X1

� 2X f#T![_bSc%b]! XR#X!_%f! gWaT!ZSU%`Xb]! `U%#X%Z!a]! XR%!VUWg%`X!fW[bZ #ZZU%TT XR%! U%b#XSY%b]!
RS$R!b%Y%bT!W^![_%\VbW]\%_X!S_!XR%!*#U#_#cS!#U%#!a%`#[T%!W^!XR%!TV%`S#bST%Z!TcSbb!b%Y%bT!XR#X!
fSbb! a%! U%i[SU%Z! ^WU! \WTX! W^! XR%! _%f! VWTSXSW_T)! ! @Wf%Y%UM! XR%U%! `W[bZ! a%! S_`U%#T%Z!
WVVWUX[_SXS%T! ^WU! U%TSZ%_XT! W^! -W[XR! *#U#_#cS! #_Z!IR#_$#_[S! XW! #``%TT! XU#S_S_$! #_Z!fWUc!
%hV%US%_`%!XR#X!ST!U%b%Y#_X!XW!XR%!U#_$%!W^!VWTSXSW_T!#TTW`S#X%Z!fSXR!**+eT!WV%U#XSW_Tl

� *R%! VUWg%`X! fW[bZ! a%_%^SX! a[TS_%TT%T! XR#X! VUWYSZ%! T%UYS`%T! WU! T[VVbS%T! ^WU! XR%! Y#USW[T!
#TV%`XT!W^!**+eT!WV%U#XSW_T) *RST!fSbb!R#Y%!#!VWTSXSY%!TVS_HW^^!S_!X%U\T!W^!gWaT!#_Z!S_`W\%!^WU!
XR%!`W\\[_SXS%T!S_!fRS`R!XR%T%!a[TS_%TT%T!#U%!bW`#X%ZM!#T!f%bb!#T!S_`U%#TS_$!XR%!YS#aSbSX]!W^!
XR%T%! a[TS_%TT%T)! ! 2X! ST! #_XS`SV#X%Z! XR#X! XR%! \#gWUSX]! W^! XR%T%! a%_%^SXT! fSbb! #``U[%! XW!
a[TS_%TT%T!S_!XR%!mfSZ%U!#U%#nM!V#UXS`[b#Ub]!S_!0%f!"b]\W[XRM!fRS`R!#bU%#Z]!R#Y%!%hV%US%_`%!
S_!T%UYS`S_$!%hXU#`XSY%!S_Z[TXUS%T!S_`b[ZS_$!XRWT%!W^^TRWU%l

� *R%!ZSU%`X! `U%#XSW_!W^! #VVUWhS\#X%b]!'G> gWaT!fSbb! U%T[bX S_ RS$R%U TX#_Z#UZT!W^! bSYS_$! D#_Z!
R%_`%!TW`S#b!f%bba%S_$E!^WU!XR%!RW[T%RWbZT!`W_`%U_%Z)!!2^ \#_]!W^!XR%T%!gWaT!#U%![_Z%UX#c%_!
a]!fWUc%UT!fRW!bSY%!bW`#bb]M!XR%!VUWg%`X!fSbb!R%bV!XW!W^^T%X!XR%!bWf%U!XR#_!#Y%U#$%!RW[T%RWbZ!
S_`W\%T!XR#X!#U%!`[UU%_Xb]!%hV%US%_`%Z!S_!XR%!VUW^Sb%Z!#U%#T)! *R%U%^WU%M!SX!ST!`W_`b[Z%Z!XR#X!
XR%!VUWg%`X fSbb! `U%#X%!VWTSXSY% TW`S#b!%^^%`XT!#T!#! U%T[bX!W^! XR%!WVVWUX[_SX]! ^WU!RS$R%U! XR#_!
#Y%U#$%!bSY%bSRWWZT!#_Z!^S_#_`S#b!T[VVWUX!^WU!XR%!%\VbW]%%T!#_Z!XR%SU!RW[T%RWbZTl!#_Z

� *R%! VUWg%`X! ST %TXS\#X%Z XW `U%#X% # fWUc^WU`% W^ #VVUWhS\#X%b] 'G> V%WVb%)! ! 2^ #bb XR%T%
fWUc%UT!f%U% _%f XW XR% #U%#dU%$SW_ #_Z XR%] aUS_$!^#\Sb] fSXR XR%\M!XRST `W[bZ b%#Z XW #_
S_`U%#T% W^!#VVUWhS\#X%b] L'G _%f U%TSZ%_XT)! !@Wf%Y%UM a%`#[T% XR% b#_ZHa#T%Z #TV%`XT W^
XR% VUWVWT%Z! WV%U#XSW_T #U% TVU%#Z! #`UWTT *#U#_#cSM! IR#_$#_[S #_Z I%bbS_$XW_M #_Z
a%`#[T% W^ XR% _#X[U% W^ XR% TRS^XHfWUc UWTX%UTM SX ST bSc%b] XR#X XR% fWUc%UT #_Z XR%SU ^#\SbS%T
fSbb a% TVU%#Z WY%U # U%b#XSY%b] b#U$% $%W$U#VRS` #U%#)
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1.27.1 EPA Review Findings

*R%!.",!`W\\STTSW_%Z!/#Uc%X!.`W_W\S`T!5S\SX%Z!D/.E!XW![_Z%UX#c%!#!V%%U!U%YS%f!W^!XR%!VWX%_XS#b!
%^^%`XT! W_! TW`S#b! S\V#`XT! #TTW`S#X%Z!fSXR! XR%! VUWg%`X)! ! *R%!/.! U%YS%f!f#T! T#XST^S%Z! XR#X! ;WU]ZW_!
,TTW`S#X%T! D'>(=E! R#Z! #ZWVX%Z! #! `b%#U! #TT%TT\%_X!\%XRWZWbW$]! #_Z! ^U#\%fWUc! ^WU! TW`S#b! %^^%`XT!
#TT%TT\%_X)!!2X!f#T!U%`W\\%_Z%Z!XR#X!\WU%!U%`%_X!`%_T[T!Z#X#!`W[bZ!a%![T%Z!a[X!XR%]!`W_TSZ%U%Z!
XR#X!XR%![T%!W^!T[`R!\WU%!U%`%_X!Z#X#!fW[bZ!_WX!`R#_$%d%_R#_`%!XR%!VUW^Sb%!W^!XR%!`W\\[_SXS%T!
XR#X!f#T!VU%T%_X%Z!S_!;WU]ZW_!,TTW`S#X%T!D'>(=E)

1.27.2 Joint Expert Conferencing Results

4_!(N!/#U`R! '>(FM! #! gWS_X! `W_^%U%_`%!f#T! R%bZ! #\W_$! %hV%UXT! W_! TW`S#bM! U%`U%#XSW_! #_Z! XW[UST\!
S\V#`XT)!!/#XX%UT!U%b#X%Z!XW!XR%!TW`S#b!S\V#`X!W^!XR%!SUW_!T#_Z U%`WY%U]!#`XSYSXS%T!f%U%!_WX!XR%!\#S_!
^W`[T!W_! XR%!`W_^%U%_`S_$!p fRS`R!`%_XU%Z!W_! XW[UST\!d! U%`U%#XSW_!Z#X#!#_Z XR%!VWX%_XS#b! ^WU! XR%!
VUWg%`X XW!#^^%`X!0%f!J%#b#_ZeT!S_X%U_#XSW_#b!XW[UST\!U%V[X#XSW_)

VISUAL EFFECTS

1.28 TTR Report: Seascape, Natural Character & Visual Effects Assessment (Boffa 
Miskell Ltd 2013b)

**+! %_$#$%Z! BW^^#! /STc%bb! 5S\SX%Z! S_! '>(= XW! S_Y%TXS$#X%! #_Z! U%YS%f! _#X[U#b! `R#U#`X%UM!
b#_ZT`#V%dT%#T`#V%!#_Z!YST[#b!#\%_SX]!\#XX%UT!fSXR!U%TV%`X!XW!XR%!VWX%_XS#b!%^^%`XT!W^!XR%!VUWg%`X)!!!

BW^^#! /STc%bb! D'>(=aE! VUWYSZ%Z! #! Z%X#Sb%Z! %Y#b[#XSW_! W^! XR%! %^^%`XT! W^! XR%! VUWg%`X! W_! T%#T`#V%M!
_#X[U#b! `R#U#`X%U! #_Z! YST[#b! #\%_SX])! ! .^^%`XT! f%U%! `#X%$WUST%Z! #T! ^WbbWfT1! CST[#b! %^^%`XT! ^UW\!
TV%`S^S`!YS%fVWS_XT!#_Z!YS%fS_$!#[ZS%_`%Tl!%^^%`XT!W_ _#X[U#b!^%#X[U%T!#_Z!_#X[U#b!b#_ZT`#V%T!Da%S_$!
Z%^S_%Z! #_ZdWU! TV%`S#b! WU! TS$_S^S`#_X! b#_ZT`#V%TdT%#T`#V%T! #_Z! ^%#X[U%TEl! %^^%`XT! W_! _#X[U#b!
%b%\%_XTM!_#X[U#b!V#XX%U_T!#_Z!_#X[U#b!VUW`%TT%Z!DXR%!_#X[U#b!`R#U#`X%U!W^!XR%!`W#TX#b!%_YSUW_\%_XE)

BW^^#!/STc%bb!D'>(=aE!`W_`b[Z%Z!XR#X1

� IRSb%!XR%!YSTSaSbSX]!W^!XR%!2/C!fSbb!a%!RS$R!^UW\!\#US_%!#U%#T!fSXRS_!(>H(Gc\!W^!XR%!Y%TT%b!
SXT%b^M!XR%!YST[#b!%^^%`XT!#U%!#TT%TT%Z!#T!a%S_$!bWf!WY%U#bb!#_Z!#U%![_bSc%b]!XW!a%!V%U`%SY%Z!#T!
a%S_$! YST[#bb]! S_XU[TSY%! WU! #ZY%UT%)! ! .Y%_! XRW[$R! XR%! 2/C! ST! b#U$%! #_Z! SXT! #TTW`S#X%Z! #_Z!
T\#bb%U! T[VVWUX! Y%TT%bT! fSbb! #bTW! a%! VU%T%_XM! #_Z! S_! TW\%! `#T%T! \#]! a%! YSTSab%! ^UW\! XR%!
`W#TXbS_%! ^WU! %hX%_Z%Z! V%USWZT! W^! XS\%M! XR%! T[U^#`%! \#US_%! #`XSYSXS%T! #TTW`S#X%Z! fSXR! XR%!
VUWg%`X! #U%! `W_TSZ%U%Z! XW! a%! \S_WU! WY%U#bb! #_Z! fR%U%! YSTSab%M! fSbb! bSc%b]! a%! T%%_! #T! #_!
m#VVUWVUS#X%n!fWUcS_$!T%#T`#V%!#`XSYSX]l
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� IRSb%! YSTSaSbSX]! ^UW\! #SU`U#^X! R#T! _WX! a%%_! TV%`S^S`#bb]! \WZ%bb%ZM! SX! ST! bSc%b]! XR#X! XR%T%!
W``#TSW_#b! #_Z! S_X%U\SXX%_X! YS%fT! fSbb! _WX! a%! TS$_S^S`#_X! #_Z! XR%! WV%U#XSW_#b! Y%TT%bT! fSbb!
bSc%b]!a%!YS%f%Z!#T!#!^W`#b!VWS_X!#_Z!^%#X[U%!S_!XR%!T%#T`#V%l

� :WU!#bb!`W#TX#b!#U%#T!#bW_$!XR%!-W[XR!*#U#_#cS!BS$RXM!XR%!YSTSaSbSX]!W^!XR%!"UWg%`X!fSbb!Y#U]!#_Z!
S_! $%_%U#bM! #_Z! fR%U%! YSTSab%M! fSbb! a%! T%%_! #T! #! ZSTX#_X! #_Z! a#`c$UW[_Z W^^TRWU%! #`XSYSX]!
fSXRS_!#_!%hV#_TSY%!T%#T`#V%!T%XXS_$)!!*R%!YST[#b!%^^%`XT!W^!XR%!T[U^#`%!\#US_%!#`XSYSXS%T!#U%!
#TT%TT%Z!#T!a%S_$!\S_WU!#_Z!fSbb!_WX!a%!#ZY%UT%!_WU!fSbb!XR%]!#VV%#U!XW!a%!YST[#bb]!S_XU[TSY%!
^UW\!S\VWUX#_X!U%`U%#XSW_!#_Z!#\%_SX]!#U%#Tl

� IRSb%! _#YS$#XSW_#b! bS$RXT! `#_! a%! W_! V%U\#_%_Xb]! WU! S_X%U\SXX%_Xb]M! SX! ST! [_bSc%b]! XR%!
_#YS$#XSW_#b! bS$RXTM! S_! \WTX! S_TX#_`%TM! fW[bZ! a%! YSTSab%! ^UW\! XR%! `W#TXbS_%)! ! 4V%U#XSW_#b!
T#^%X]! bS$RXS_$!fSbb!a%!`W_XS_[W[T!#_Z!fSbb!a%!\WU%!#VV#U%_X! ^UW\!`W#TX#b! bW`#XSW_T Z[%! S_!
V#UX!XW!SXT!%hX%_XM!SXT!%b%Y#XSW_!#_Z!XR%!_%%Z!XW!#Z%i[#X%b]!%_T[U%!T#^%!W_!aW#UZ!WV%U#XSW_#b!
#`XSYSX])! ! 7_Z%U! ^#YW[U#ab%!f%#XR%U! `W_ZSXSW_T! SX! ST! bSc%b]! XW! a%! YSTSab%! ^UW\! TW\%! `W#TX#b!
bW`#XSW_T! S_!XR%!"#X%#!XW!@#f%U#!#U%#)! !*R%U%!#U%!RWf%Y%UM! ^%f V[abS`!UW#ZT!WU!U%TSZ%_`%T!
bW`#X%Z!W_!XR%!`W#TX!fR%U%!WV%U#XSW_#b!bS$RXS_$!fSbb!a%!T%%_!XW!a%!V#UXS`[b#Ub]!WU!S_XU[TSY%b]!
YSTSab%l

� ,U%#T!W^!W[XTX#_ZS_$!`W#TX#b!Y#b[%T!fSXRS_!-W[XR!*#U#_#cS!BS$RX f%U%!#TT%TT%Z!#T! TRWfS_$!
U%b#XSY%b]!\S_WUM!S^!#_]!%^^%`X!^UW\!XR%!VUWg%`Xl

� CST[#b!%^^%`XT!W^!T%ZS\%_X!Vb[\%T!^UW\!U%`U%#XSW_#b!aW#XT!fSbb!a%!%YSZ%_X!#_Z!RS$Rb]!Y#US#ab%!
Z%V%_ZS_$! W_! f%#XR%U! `W_ZSXSW_T! #_Z! XR%! W^^TRWU%! bW`#XSW_! W^! XR%! Y%TT%bT)! ! *R%U%! fSbb!
RWf%Y%U!a%!WaT%UY#ab%!YST[#b!%^^%`XT! S_! X%U\T!W^!T[U^#`%!T%# `WbW[U!`R#_$%!#_Z!V#XX%U_! S_!
XR%!ZSTX#_X!W^^TRWU%!f#X%UT!S_!XR%!S\\%ZS#X%!YS`S_SX]!#_Z!XW!XR%!%#TX!W^!XR%!\S_S_$!#`XSYSX]!S_!
fR#X!ST!`[UU%_Xb]!#!Z#Uc!ab[%H$U%%_!f#X%U!#U%#)!!*R%!`WbW[U!U#_$%!fSXRS_!XR%!Vb[\%!ST!bSc%b]!
XW! U#_$%! ^UW\!Z#Uc!ab[%H$U%%_! XW! #! bS$RX%U!ab[%H$U%%_! `WbW[U! %hX%_ZS_$!WY%U! #!ZSTX#_`%!W^!
TW\%! =GHF>c\! XW! XR%! %#TX! W^! XR%!\S_%! TSX%)! ! :UW\! XRST! VWS_XM!fRS`R! ST! #VVUWhS\#X%b]! (>H
(Gc\!W^^TRWU%M!XR%!Vb[\%!XR%_!a%`W\%T!#!m\Sbc]n!`WbW[U![_XSb!SX!ab%_ZT!S_XW!XR%!a#`c$UW[_Z!
W^^TRWU%! b%Y%bT! XW! XR%! %#TX! W^^!I#S_[S B%#`R! XW! #!\WU%! aUWf_H$U%%_! `WbW[U! #T! SX! %hX%_ZT!
XWf#UZT!XR%!IR#_$#_[S!+SY%U!\W[XR!#U%#) ^_5&*0&-45(.&5JF5&5J*0&;4-;=<0*4-&+*==&R(&8()*0(.&*-&
=*/J5& 4:& 5J(& <7.F5(.& 0(.*L(-5& 7=<L(& F-.& 475*;0& L4.(==*-/& 5JF5& JF0& R((-& <-.(85FE(-& *-&
2D!A`\

� IRSb%! XR%! TSk%! #_Z! V#XX%U_! DT`#b%E! W^! XR%! T%#! T[U^#`%! `WbW[U! `R#_$%! ST! %hX%_TSY%! #_Z!!
TS$_S^S`#_X!S_!SXT!T%#T`#V%!`W_X%hXM!SXT!TS$_S^S`#_`%!S_!X%U\T!W^!U%`U%#XSW_#bd#\%_SX]!Y#b[%T!ST!
bSc%b]!XW!a%!bWf%UM!$SY%_!XR%!U%b#XSY%b]!bWf!b%Y%bT!W^!U%`U%#XSW_#b!#`XSYSX]!XR#X!W``[U!fSXRS_!XR%!
#^^%`X%Z!\#US_%!#U%#)! !0WXfSXRTX#_ZS_$! XRSTM! XR%!YST[#b!%^^%`X!W^! XR%!**+HZ%USY%Z! T%ZS\%_X!
Vb[\%!ST!`W_TSZ%U%Z!XW!a%!\WZ%U#X%!XW!RS$R!WY%U#bb!^UW\!\#US_%!a#T%Z!bW`#XSW_T!fSXRS_!WU!S_!
`bWT%!VUWhS\SX]! D=HGc\E!W^! XR%!Vb[\%)! ! *R%! T%ZS\%_X!Vb[\%!fSbb!RWf%Y%UM!W_b]!a%!%YSZ%_X!
Z[US_$!XR%!%hXU#`XSW_!WV%U#XSW_T!#_Z!#``WUZS_$b]!XRST!%^^%`X!S_!XR%!ab[%H$U%%_!\#US_%!#U%#!ST!
U%Y%UTSab%l!#_Z
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� CST[#b! %^^%`XT!fSbb! a%!\WTX! #VV#U%_X! ^UW\! U%`U%#XSW_#b! #_Z! `W\\%U`S#b! #SU`U#^XM! #_Z!fRSb%!
XR%T%! %^^%`XT!fSbb! a%! Y#US#ab%! #_Z! Z%V%_Z#_X! W_!f%#XR%U! `W_ZSXSW_TM! XR%]!fSbb! X%_Z! XW! a%!
%hV%US%_`%Z!a]!XU#_TS%_X!YS%f%UT!fRW!S_!\#_]!S_TX#_`%T!fSbb!R#Y%!_W!ZSU%`X!U%b#XSW_TRSV!fSXR!
XR%! #U%#)! ! 2_!\#_]! S_TX#_`%TM! XR%! YSTSaSbSX]! #_Z! XR%!W^^TRWU%!V#XX%U_!W^! XR%!\S_S_$!Z%USY%Z!
T%ZS\%_X! Vb[\%T! #U%! bSc%b]! XW! a%! T%%_! #T! #! ^%#X[U%! #_Z! ^W`#b! VWS_X! S_! XR%! -W[XR! *#U#_#cS!
BS$RX!T%#T`#V%)!!IRSb%!XR%!WY%U#bb!#VV%#U#_`%!#_Z!T`#b%!W^!XR%!\S_%!Z%USY%Z!T%ZS\%_X!Vb[\%!
fSbb! a%!\WTX!#VV#U%_X! ^UW\!#SU`U#^XM! $SY%_! XR%! `R#U#`X%USTXS`T!W^! XR%!YS%fS_$!#[ZS%_`%M! XR%!
YST[#b!%^^%`XT!#U%!#TT%TT%Z!#T!a%S_$!$%_%U#bb]!S_!XR%!bWf XW![_Z%X%`X#ab%!WU!WaT%UY#ab%!U#_$%)!!

2_!X%U\T!W^!YSTSab%!`[\[b#XSY%!%^^%`XTM! XR%!\S_S_$!Z%USY%Z!T%ZS\%_X!fSbb!_WX!#ZZ!#VVU%`S#ab]!XW!XR%!
_#X[U#b!WU!a#`c$UW[_Z!b%Y%bT!fSXRS_!XR%!S_TRWU%!#_Z!_%#UTRWU%!\#US_%!#U%#T)!!*R%U%!fSbb!RWf%Y%UM!a%!
S_`U%#T%Z!YST[#b!%^^%`XT!S_!X%U\T!W^!XR%!W^^TRWU%!#_Z!ZSTX#_X!W^^TRWU%!\#US_%!#U%#T!fR%U%!`[UU%_Xb]!
XR%U%!#U%!_W!YSTSab%!T%ZS\%_X!Vb[\%T![_Z%U!\WTX!`W_ZSXSW_T)!!:UW\!XR%!`W#TXbS_%!`[\[b#XSY%!%^^%`XT!
#U%! _WX! bSc%b]! XW! a%! V#UXS`[b#Ub]! YSTSab%)! ! :UW\! TW\%! \#US_%! #U%#TM! `[\[b#XSY%! %^^%`XT! \#]! a%!
#VV#U%_XM!RWf%Y%UM! $SY%_! XR%! bS\SX%Z!%hX%_X!W^! YS%fT!#_Z! XR%!Y#US#aSbSX]!W^! XR%!Vb[\%M! `[\[b#XSY%!
%^^%`XT!#U%!_WX!bSc%b]!XW!a%!V%U`%SY%Z!#T!a%S_$!TS$_S^S`#_X!WU!#ZY%UT%)!!:UW\!#SU`U#^X!`[\[b#XSY%!%^^%`XT!
fSbb!a%!\WTX!#VV#U%_X!#_Z!#U%!bSc%b]!XW!a%!fSZ%TVU%#Z!S_!%hX%_X)

.^^%`XT!W_!_#X[U#b!`R#U#`X%U!f%U%!^W[_Z!XW!a%!\S_WUM!WXR%U!XR#_! S_!U%b#XSW_!XW!XR%!Vb[\%!_%#U!XR%!
WV%U#XSW_#b!#U%#!fR%U%!%^^%`XT!f%U%!Z%%\%Z!XW!a%!bWf)

1.28.1 EPA Review Findings

*R%! .", `W\\STTSW_%Z! -A/! XW! [_Z%UX#c%! # U%YS%f!W^ BW^^#!/STc%bb! D'>(=aE)! -A/ #``%VX%Z! BW^^#!
/STc%bb!D'>(=aE `W_`b[TSW_!XR#X!%^^%`XT!W_!_#X[U#b!^%#X[U%T!#_Z!b#_ZT`#V%T!#U%!#TT%TT%Z!#T!bWfM!Z[%!
XW!XR%!ZSTX#_`%!W^!\S_S_$!#`XSYSXS%T!W^^TRWU%M!#f#]!^UW\!W[XTX#_ZS_$!_#X[U#b!^%#X[U%T!W^!XR%!`W#TX#b!
%_YSUW_\%_X)

1.28.2 Joint Expert Conferencing Results

BW^^#!/STc%bb!D'>(=E!f#T!_WX!T[ag%`X!XW!#!gWS_X!`W_^%U%_`%!#_#b]TST)!!*R%!^S_ZS_$T!f%U%!_WX!ZSTV[X%Z!
#X!XR%!R%#US_$)
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WAVE AND SURF EFFECTS

1.29 TTR Report: Nearshore Wave Modelling Phase 4 Studies (Gorman 2013)

**+! `W\\STTSW_%Z! 02I, S_! '>(= XW! [_Z%UX#c%! #! _[\%US`#b! \WZ%bbS_$! TX[Z]! XW! S_Y%TXS$#X%! XR%!
S\V#`XT!W_!f#Y%!`W_ZSXSW_T! S_! XR%!-W[XR!*#U#_#cS!BS$RX! XR#X!\#]!U%T[bX! ^UW\!\WZS^S`#XSW_T! XW! XR%!
T%#a%Z!#T!#!U%T[bX!W^!\S_S_$!WV%U#XSW_T)

6WU\#_! D'>(=E! T%XT!W[X! XR%! ^S_ZS_$T!W^! XRST! TX[Z]M!#_Z!`W_`b[Z%Z! XR#X! `R#_$%T! S_!_%#UTRWU%!f#Y%!
V#U#\%X%UT!#TTW`S#X%Z!fSXR!T%#a%Z!VSXT!#_Z!\W[_ZT!^WU\%Z!Z[US_$!\S_S_$!WV%U#XSW_T!#T VU%T%_Xb]!
VUWVWT%Z! #U%! %hV%`X%Z! XW! a%! \S_WU! S_! `W\V#USTW_! fSXR! XR%! _#X[U#b! b%Y%b! W^! Y#US#aSbSX]! S_! XRWT%!
Y#b[%T)!;WUU%TVW_ZS_$!%^^%`XT!^UW\!XR%!VU%T%_`%!W^!#!b#U$%!\WWU%Z!Y%TT%b!Z[US_$!\S_S_$!WV%U#XSW_T!
#U%!%hV%`X%Z!XW!a%!`W\V#U#ab%!XWM!WU!T\#bb%U!XR#_M!XR%!%^^%`XT!W^!XR%!VSXT!#_Z!\W[_ZT)

1.29.1 EPA Review Findings

*R%!.", `W\\STTSW_%Z!-A/! XW![_Z%UX#c%!#! U%YS%f!W^!6WU\#_! D'>(=E)! *R%! U%YS%f `W_`[UU%Z!fSXR!
XR%!#TT%TT\%_X! S_!6WU\#_!D'>(=E! XR#X! XR%! S\V#`XT!W^! SUW_!T#_Z!U%`WY%U] #`XSYSXS%T!W_!a#XR]\%XU]M!
f#Y%T! #_Z! %UWTSW_! fSbb! a%! \S_S\#b)! "U%ZS`X%Z! `R#_$%T! #USTS_$! ^UW\! XR%! VUWg%`X! #U%! $%_%U#bb]!
S_TS$_S^S`#_X! S_! `W\V#USTW_!fSXR! XR%!\#$_SX[Z%! W^! _#X[U#b! Y#US#aSbSX]! S_! ^#`XWUT! S_^b[%_`S_$! `W#TX#b!
#_Z!W`%#_W$U#VRS`!VUW`%TT%T!DT[`R!#T!fS_Z!#_Z!f#Y%TE)

1.29.2 Joint Expert Conferencing Results

4_!(N!/#U`R!'>(FM!#!gWS_X!`W_^%U%_`%!f#T!R%bZ!#\W_$!%hV%UXT!W_!`W#TX#b!TX#aSbSX])!!.hV%UXT!#$U%%Z!
XR#X XR% R]ZUWZ]_#\S` #_Z f#Y% \WZ%bT D6WU\#_! '>(= #_Z @#Z^S%bZ '>(=E [T%Z XW $%_%U#X%
S_V[XT XW XR% #TT%TT\%_X W^ VWX%_XS#b %^^%`XT W^ XR% VUWVWT%Z #`XSYSXS%T W_ VR]TS`#b ZUSY%UT #_Z
TRWU%bS_% VUW`%TT%T D@[\% %X #b) '>(=E f% U% `W_TSTX%_X fSXR S_X%U_#XSW_#b VU#`XS`% #_Z
#VVUWVUS#X% ^WU XR% V[UVWT% ^WU XR% V[UVWT% W^ #TT%TTS_$ VWX%_XS#b %^^%`XT W^ XR% VUWVWT%Z
#`XSYSXS%T W_ TRWU%bS_%!VUW`%TT%T)

,_WXR%U! gWS_X!`W_^%U%_`%!#\W_$!%hV%UXT!W_!f#Y%!#_Z!T[U^S_$!%^^%`XT!f#T!R%bZ!W_!'>!/#U`R!'>(F)!!
.hV%UXT!#$U%%Z!XR#X!XR%!\WZ%bbS_$!\%XRWZT![T%ZM!XR%!TV#XS#b!U%TWb[XSW_T!T%b%`X%ZM!#_Z!XR%!`RWS`%!W^!
W[XV[XT!U%VWUX%Z!^UW\!XRWT%!TS\[b#XSW_TM!f%U%!#VVUWVUS#X%!^WU!XR%!TX[Z])!
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1.30 TTR Report: Potential Effects of Trans-Tasman Resources Mining Operations 
on Surfing Breaks in the Southern Taranaki Bight (eCoast Ltd 2013)

**+!`W\\STTSW_%Z!%;W#TX!/#US_%!;W_T[bXS_$!#_Z!+%T%#U`R!XW!S_Y%TXS$#X% XR%!S\V#`XT!W^ XR%!VUWg%`X
W_!T[U^S_$!aU%#cT!S_!XR%!-W[XR%U_!*#U#_#cS!BS$RX)

%;W#TX!D'>(=E!^W[_Z!XR#X!XR%!VUS_`SV#b!%^^%`XT!W_!T[U^!aU%#cT!#UST%!^UW\!`R#_$%T!S_!XR%!f#Y%!`bS\#X%)!!
*R%!`R#_$%T!S_!f#Y%!ZSU%`XSW_T!\WTXb]!^WbbWf!XR%!`R#_$%T!S_!f#Y%!R%S$RXT)!!6SY%_!XR%!bW`#XSW_!WY%U!
'>c\!W^^TRWU%!W^!XR%!`bWT%TX!aU%#cTM!%^^%`XT!W^!XR%!VUWg%`X!#U%!bSc%b]!XW!a%!S_TS$_S^S`#_X)!!3[%!XW!XR%!
VUW`%TT!W^!U%^U#`XSW_!WY%U!XRST!ZSTX#_`%M!f#Y%!`U%TXT!fSbb! bSc%b]!a%!U%#bS$_%Z!XW!XR%!T%#a%Z!`W_XW[UT!
W^^TRWU%! W^! XR%! aU%#cT! XW! #! TS\Sb#U! ZSU%`XSW_! #T! XR%]! fW[bZ! fSXRW[X! XR%! VU%T%_`%! W^! XR%! T%#a%Z!
\WZS^S`#XSW_T)

1.30.1 EPA Review Findings

*R%! .",! +%YS%f! W^! **+eT! *%`R_S`#b! +%VWUXT! W_! XR%! "R]TS`#b! ._YSUW_\%_X! D-A/! 3%`%\a%U! '>(=E!
`W_`b[Z%Z!XR#X!%;W#TX!D'>(=E!f#T!#!Y#bSZ!#TT%TT\%_X!U%VU%T%_XS_$!a%TX #Y#Sb#ab%!S_^WU\#XSW_)

1.30.2 Joint Expert Conferencing Results

,!gWS_X!`W_^%U%_`%!#\W_$!%hV%UXT!W_!f#Y%!#_Z!T[U^S_$!%^^%`XT!f#T!R%bZ!W_!'> /#U`R!'>(F)!!.hV%UXT!
#$U%%Z!XR#X!XR%!U%T[bXT!U%VWUX%Z!S_!XR%!%YSZ%_`%!W^!3U!-R#f!/%#ZM!S_ZS`#XS_$!W_b]!\S_WU!%^^%`XT!^UW\!
\S_S_$!#`XSYSX]!W_!XR%!i[#bSX]!W^!T[U^S_$!#_Z!T[U^!aU%#cT!S_!*#U#_#cSM!f%U%!TW[_Zb]!a#T%Z)
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"# $%&'()*+&$(% ######################################################################################################################################,

-# .//'!'/0$/12 ########################################################################################################################################3

!"#$%&&'()*+,-#.//,#"/0'/1 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 3
.,+*/44+,#5%6++( 4#.//,#"/0'/1 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 7

,# &/2&$%4!'/4$5/#####################################################################################################################################6

()* +,-./,01!+",2.3.2!4567.18 )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) 9
()' +,-./,01!"651.2:,!+.;,!-.+15.<=1.>0)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ?
()( 7.+=6:!+,11:.04!1,+1+ ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ?
()@ 1=5<.-.18!1,+1+ )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) A
()B +,11:.04!7,:>2.18!60-!5,+=+",0+.>0!1,+1+))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) A

7# -8"3!5()/99$%4####################################################################################################################################:

@)* 0,65!3.,:-!/>-,: )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) A
8/(/,%&#9/4:,';<'+(#+*#<6/#=/%,#>'/&-#.,+:/44 22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ?@
=/%,#>'/&-#A+-/&&'()#B<,%</)C222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ??
=/%,#>'/&-#A+-/&&'()#5+(:&D4'+(4 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ??

@)' +,-./,01!1560+">51!/>-,: ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) **
B/-'E/(<#E+-/&#4/<D;222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ?F
B/-'E/(<#,/:+0/,CG-/,'0/-#4/-'E/(<4 22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ?H
B/-'E/(<#E+-/&#,/4D&<4 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ?H
I5+E;%,'4+(4#1'<6#;,/0'+D4#E+-/&&'()#1+,JK 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ?H

@)( >"1.26:!/>-,:))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) *?
L;<':%&#A+-/&#"/4D&<4 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ?M

3# ;))$&$(%;9!'/.('&2!;%)!2*'0/<2 ###################################################################################################":

B)* ;>>":60C1>0!2>//=0.1.,+!60-!+=5362,!D61,5 E=6:.18!.0!1F,!+>=1F!165606C.!<.4F1!3,<5=658!'G*B ))))))))))) *A
B)' 6++,++/,01!>3!1F,!+26:,!>3!/65.0,!,2>:>4.26:!,33,21+!>3!+,6<,-!+,-./,01!5,2>7,58!.0!1F,!+>=1F!165606C.!
<.4F1 'G

N44/44E/(<#+*#OE;%:< 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 F@
5+EE/,:'%&#%(-#,/:,/%<'+(%&#*'46#4;/:'/4 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 F?
P%'E+%(%#4;/:'/42222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 FF
A%,'(/#A%EE%&42222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 FH

B)( ,33,21+!>0!"5./658!"5>-=21.>0!>3!"5>">+,- .5>0!+60-!+,-./,01!5,2>7,58!.0!1F,!+>=1F!165606C.!<.4F1!5,4.>0
'@

=# (0/';99!2*55;'< #############################################################################################################################-6

6# '/>/'/%+/2##########################################################################################################################################-?

?# ;../%)$@!"A!2*..9/5/%&;'<!2+$/%+/!9;<(*&##################################################################################-:
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1. INTRODUCTION

1H#IJK1#JL#I! 5%JMNHO%J! :PLPQ%R! S115T!UPVVW! PI! 'G*XW VMR$%! #!L#HPI%! OMIJ%IQ! #YYVPO#QPMI UPQZ! QZ%!
,I[PHMIL%IQ#V!"HMQ%OQPMI!6NQZMHPQ\!S,"6T!NIR%H!QZ%!,]OVNJP[%!,OMIMLPO!;MI%!#IR!2MIQPI%IQ#V!+Z%V^!
S,I[PHMIL%IQ#V! ,^^%OQJT! 6OQ! 'G*'! S,,;!6OQT! ^MH! QZ%! H%OM[%H\ M^! PHMI! J#IR! ^HML! QZ%! +MNQZ! 1#H#I#_P!
<P$ZQ)!1ZPJ!I%U!#YYVPO#QPMI!^MVVMUJ!#!YH%[PMNJ!#YYVPO#QPMI!`\!115!PI!'G*(a'G*@W!UZPOZ!U#J!R%OVPI%R!
`\!#!-%OPJPMIK/#_PI$!2MLLPQQ%%!S-/2T!#YYMPIQ%R!`\!QZ%!,"6)!1Z%!-/2!PR%IQP^P%R!OMIO%HIJ!#`MNQ!
QZ%!JO#V%!M^!QZ%!YH%RPOQ%R!%^^%OQJ!MI!QZ%!%I[PHMIL%IQW!Y#HQPONV#HV\!!H%$#HRPI$!QZ%!%]Q%IQ!#IR!R%IJPQ\!
M^! QZ%! J%RPL%IQ! YVNL%W! QZ%! %^^%OQJ! MI! YHPL#H\! YHMRNOQP[PQ\! #IR! QZ%! JO#V%! M^! PLY#OQJ! MI! %]PJQPI$!
PIQ%H%JQJ!JY%OP^PO#VV\!PUP!#IR!OMLL%HOP#V!^PJZPI$!PIQ%H%JQJ!S,"6W!'G*@TW!UZPOZ!PQ!IMU!QH#IJYPH%J!U%H%!
`#J%R!MI!#!INL`%H!M^![%H\!OMIJ%H[#QP[%!#JJNLYQPMIJ)!

.I! VP$ZQ!M^! QZ%! #`M[%W! 115!Z#J!NIR%HQ#_%I!#I!%]Q%IJP[%!YHM$H#LL%! QM! JNYYV%L%IQ! #IR!NYR#Q%! PQJ
LMR%VVPI$!#IR!#JJ%JJL%IQ!MI!QZ%!%]Q%IQ!#IR!R%IJPQ\!M^!QZ%!YVNL%!QZ#Q!UPVV!`%!$%I%H#Q%R!RNHPI$!QZ%!
H%OM[%H\ M^! PHMI! J#IR) 1Z%! YNHYMJ% M^! QZ%! YHM$H#LL%! NIR%HQ#_%I! `\! 115! Z#J! `%%I! QM! YHM[PR%!
#RRPQPMI#VW!H%^PI%R!Q%OZIPO#V!PI^MHL#QPMI!H%$#HRPI$!QZ%!YH%RPOQ%R!%]Q%IQ!#IR!R%IJPQ\!M^!QZ% YVNL%)

1M! NIR%HQ#_%! QZPJ! YHM$H#LL%! M^! UMH_! 115! Z#J! #N$L%IQ%R! 0.D6bJ! %]Y%HQPJ%! `\! H%Q#PIPI$! UMHVRK
V%#RPI$!%]Y%HQJ!PI!J%RPL%IQ!LMR%VVPI$W!MYQPOJ!#IR!YHPL#H\!YHMRNOQPMI!^HML!0%U!;%#V#IRW!QZ%!=IPQ%R!
+Q#Q%J!M^!6L%HPO#!#IR!=IPQ%R!CPI$RML)

<%^MH%!%L`#H_PI$!MI!QZ%!JY%OP^PO#QPMI!M^!#I\!JNYYV%L%IQ#V!UMH_W!115!J%Q!QUM!YHPL#H\!M`c%OQP[%J ^MH!
PQJ JNYYV%L%IQ#H\! JOP%IO%! YHM$H#LL%! I#L%V\! QZ#Q! PQ! UMNVR! ^PHJQ! Z#[%! QM! #RRH%JJ QZ%! JY%OP^PO!
OMIO%HIJ!H#PJ%R!`\!QZ%!,"6bJ!-/2!#IR!J%OMIRV\!QZ#Q!PQ!UMNVR!PI^MHL!QZ%!R%[%VMYL%IQ!M^!#I!#$H%%R!
J%Q!M^!OMIRPQPMIJ!#IR!#I\!#JJMOP#Q%R!L#I#$%L%IQ!YV#IJ)

.I!R%^PIPI$!QZ%!JOMY%!M^!QZ%!JNYYV%L%IQ#H\! YHM$H#LL% PQ!U#J!OHNOP#V QM!115!QZ#Q!QZ%!PIQ%$HPQ\!M^!PQJ!
OMLYV%Q%R! JOP%IO%! #JJ%JJL%IQW! UZPOZ! Z#R `%%I! JN`c%OQ! QM HM`NJQ! [%HP^PO#QPMI! #IR! H%[P%U `\! #VV!
Y#HQPOPY#IQJ! PI! QZ%! #YYVPO#QPMI! YHMO%JJW! U#J! H%Q#PI%R! #IR! QZ#Q! #I\! ^NHQZ%H UMH_! U#J! IMQ! MIV\!
OMLYV%L%IQ#H\!`NQ!#RR%R![#VN%!`\!YHM[PRPI$ LMH%!R%^PIPQPMI!#IR!#OONH#O\)!

.I! QZPJ! H%JY%OQ! 115! UMH_%R! OVMJ%V\! UPQZ! PQJ! MHP$PI#V JOP%IO% YHM[PR%HJW! QM! PR%IQP^\! #OO%YQ#`V%W!
H%OM$IPJ%R! %]Y%HQJ! PI! %#OZ! M^! QZ%! OMIO%HI%R #H%#J! #IR QZ%! MHP$PI#V! JOP%IO%! YHM[PR%HJ #VJM! Z%VY%R
R%[%VMY!QZ%!JOMY%!M^!QZ% JNYYV%L%IQ#H\!JOP%IO%!YHM$H#L)!
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1Z%!#RRPQPMI#V Q%OZIPO#V!PI^MHL#QPMI OMIJPJQ%R M^d

� 6! Y%%H! H%[P%U! M^! QZ%!L%QZMRMVM$\! NIR%HYPIIPI$! QZ%!LMR%VVPI$! #IR! #JJ%JJL%IQ! %^^MHQW #J!
U%VV! #J! #I! %[#VN#QPMI! M^! QZ%! `#JPJ! ^MH! QZ%! #JJNLYQPMIJ! #IR! PIYNQJ! PIQM QZ%! YVNL%!LMR%VW!
MYQPO#V!LMR%VW #IR!QZ% #JJ%JJL%IQ!M^!%^^%OQJ!MI!YHPL#H\!YHMRNOQP[PQ\e

� 6! J%IJPQP[PQ\! #I#V\JPJ! QZ#Q! #RRH%JJ%R! JY%OP^PO! [#HP#`V%J #IR! JO%I#HPMJ QZ#Q! OMNVR! NVQPL#Q%V\!
#^^%OQ QZ%!PLY#OQ!QZ#Q!QZ%!J%RPL%IQ!H%OM[%H\ MY%H#QPMI!UMNVR!Z#[%!MI YHPL#H\!YHMRNOQP[PQ\e

� 3NHQZ%H!V#`MH#QMH\!Q%JQPI$!YHM$H#LJ M^d
o +%RPL%IQ!J%QQVPI$!H#Q%Je
o +%RPL%IQ!H%KJNJY%IJPMIe!#IR
o +%RPL%IQ!#$$H%$#QPI$!L%OZ#IPJLJe

� /MR%VVPI$!#IR!JNYYMHQPI$!JQNRP%J PI!H%V#QPMI!QM!QZ%!^MVVMUPI$d
o /MR%VVPI$!M^!`MQZ QZ% %]Q%IQ!#IR!R%IJPQ\!M^!QZ%!J%RPL%IQ!YVNL%e
o >YQPO#V!#JJ%JJL%IQ!M^!QZ%!%^^%OQJ!M^!QZ%!J%RPL%IQ!YVNL%!MI!YHPL#H\!YHMRNOQPMIe
o -%Q#PV%R!#JJ%JJL%IQ!M^ QZ%!%^^%OQJ!MI!YHPL#H\!YHMRNOQPMIe!#IR
o +MNHO%!Q%HLJ!#JJ%JJL%IQe

� ;MMYV#I_QMI #IR!JNH^#O%!U#Q%H!fN#VPQ\ JNH[%\J PI!QZ%!+MNQZ!1#H#I#_P!<P$ZQ PI 3%`HN#H\!'G*Be
#IR

� 1Z%! YH%Y#H#QPMI! M^! #I! #JJ%JJL%IQ! QZ#Q! #RRH%JJ%J QZ%! JY#QP#V! #IR! Q%LYMH#V! PLY#OQ! M^! PHMI!
J#IR!H%OM[%H\ MI!gMMYV#I_QMIW!J%#`PHRJW!L#HPI%!L#LL#VJW!#IR!^PJZ!JY%OP%J!MOONHHPI$!PI!QZ%!
+MNQZ!1#H#I#_P!<P$ZQ)
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2. PEER REVIEWS

115!Z#J!JMN$ZQ!%]Y%HQ!Y%%H!H%[P%U!#R[PO%!MI!QZ%!YHMc%OQ!#J!^MVVMUJd

� +Y%OP#VPJQ!OMIJNVQ#IQJW!F5!D#VVPI$^MHR!ShF5DiTW!^HML!QZ%!=C U%H%!OMLLPJJPMI%R!QM!H%[P%U!
#VV!#JY%OQJ!M^!QZ%!J%RPL%IQ!YVNL%!LMR%VVPI$ YH%[PMNJV\!NIR%HQ#_%Ie

� "HM^%JJMH!2#ZMMIW!^HML!QZ%!=IP[%HJPQ\!M^!0MHQZ!2#HMVPI#!DPVLPI$QMIW U#J!H%Q#PI%R `\!115 QM!
H%[P%U!#VV!YH%[PMNJ!#JJ%JJL%IQJ!M^!QZ%!MYQPO#V!%^^%OQJ!M^!QZ%!YHMYMJ#V #IR!QZ%!#JJ%JJL%IQ!M^!
%^^%OQJ!MI!YHPL#H\!YHMRNOQP[PQ\e #IR

� -H! /#H_! j#L%J! #IR! "HM^! .#I! F#U%JW! UZM! YHM[PR%R! M[%HJP$ZQ! #IR! %]Y%HQ! PIYNQ! QM! QZ%!
#RRPQPMI#V!JOP%IO%!YHM$H#LL%)!

HR Wallingford Peer Review

F5DbJ H%[P%U!#RRH%JJ%R!QZ%!^MVVMUPI$!#JY%OQJ!PI!QZPJ!MHR%Hd

� 1Z%!JMNHO%!Q%HLJ!^MH!QZ%!J%RPL%IQ!QH#IJYMHQ!LMR%Ve
� 1Z%!I%#H!`%R!YHMO%JJ%J!#JJMOP#Q%R!UPQZ!QZ%!H%V%#J%!M^!J%RPL%IQe
� 1Z%!PIQ%$HPQ\!M^!QZ%!^VMU!LMR%V!NJ%R!QM!RHP[%!QZ%!J%RPL%IQ!QH#IJYMHQ!LMR%VVPI$e

#IR
� +%RPL%IQ! YHMY%HQP%J! #IR! #JJMOP#Q%R! #JJNLYQPMIJ! NJ%R! UPQZPI! QZ%! J%RPL%IQ!

QH#IJYMHQ!LMR%VVPI$)

F5D!^PHJQV\!H%[P%U%R!QZ%!MHP$PI!#IR!%]Q%IQ!M^!QZ%!#JJNLYQPMIJ!#J!QM!ZMU!LNOZ!M^!QZ%!H%KR%YMJPQ%R!
L#Q%HP#V! PJ! #[#PV#`V%! PI! JNJY%IJPMI! ^MH! PIQHMRNOQPMI! #J! #! JMNHO%! ^MH QZ%! 0.D6! J%RPL%IQ! QH#IJYMHQ!
LMR%V)!1Z%!`#JPJ!^MH!QZ%J%!#JJNLYQPMIJ U#J QZ%!/1.!I%#H!^P%VR!LMR%VVPI$) 6 R%Q#PV%R!H%[P%U!M^!I%#H!
^P%VR! YHMO%JJ%J! #IR! JO%I#HPMJ! LMR%VV%R! V%R! F5D! QM! OMIOVNR%! QZ#Q! QZ% YH%[PMNJ /1.! hI%#HK^P%VRi
#JJ%JJL%IQ M[%HK%JQPL#Q%R QZ%! #LMNIQJ! M^! ^PI%!L#Q%HP#V! #[#PV#`V%! ^MH! `%PI$! RPJY%HJ%R!UPQZPI! QZ%!
0.D6!J%RPL%IQ!QH#IJYMHQ!LMR%V) F5D!H%OMLL%IR%R!^NHQZ%H!#JJ%JJL%IQ!M^!I%#H!^P%VR!JMNHO%!Q%HLJ!
QM!`%QQ%H!H%YH%J%IQ!QZ%!#LMNIQ!#IR!I#QNH%!M^!L#Q%HP#V!#[#PV#`V%!^MH!RPJY%HJPMI)

DPQZ!H%$#HRJ!QM!QZ%!#OQN#V!0.D6!^VMU!LMR%V!NJ%R!QM!RHP[%!QZ%!J%RPL%IQ!QH#IJYMHQ!YH%RPOQPMIW!F5D!
OMIOVNR%R!QZ#Q!PQ!U#J!#YYHMYHP#Q% #IR!^PQ!^MH!YNHYMJ%)!!

1Z%!F5D! H%[P%U! #VJM! IMQ%R! QZ#Q! QZ%!0.D6! J%RPL%IQ! QH#IJYMHQ!LMR%V #JJNL%R! QZ#Q! QZ%!L#Q%HP#V!
RPJOZ#H$%R!PIQM!QZ%!%I[PHMIL%IQ!UMNVR!H%L#PI!PI!PQJ!Y#HQPONV#Q%!SNIK^VMOONV#Q%RT!^MHL)!1Z%!H%[P%U!M^!
QZ%!J%RPL%IQ!YHMY%HQP%J!#IR!#JJMOP#Q%R!#JJNLYQPMIJ!V%R!F5D!QM!OMIOVNR%!QZ#Q!QZ%!#JJNL%R!J%QQVPI$!
[%VMOPQP%J!^MH!QZ%!^PI%!L#Q%HP#V!#J!NJ%R!PI!QZ%!0.D6!LMR%VVPI$!U%H%!QMM!VMU!#IR!RPR!IMQ!#R%fN#Q%V\!
H%YH%J%IQ! QZ%! YHMO%JJ%J! M^! ^VMOONV#QPMI! QZ#Q!UMNVR! MOONH) 1Z%! #YYVP%R #JJNLYQPMIJ! H%JNVQ%R! PI! #I!
M[%HK%JQPL#Q%! M^! QZ%! QNH`PRPQ\! PI! QZ%!U#Q%H! OMVNLI!#IR!Z%IO%! #I!M[%H%JQPL#Q% M^! PLY#OQ! MI! VP$ZQ!
H%RNOQPMI)
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3NHQZ%H!V#`MH#QMH\!JO#V%!Q%JQJ!U%H%!H%OMLL%IR%R QM!R%Q%HLPI%!J%RPL%IQ!Y#HQPOV%!J%QQVPI$!H#Q%JW!QZ%!
%^^%OQ!M^!^VMOONV#QPMIW #IR!QZ%!H%fNPH%R!JZ%#H!JQH%JJ!I%%R%R!QM!H%KJNJY%IR!J%QQV%R!Y#HQPOV%J)

Professor Cahoon’s Peer Review

"HM^%JJMH!2#ZMMI IMQ%R!QZ#Q!QZ%!OMIJ%H[#QP[%!I#QNH%!M^!QZ%!#JJ%JJL%IQJ!U#J!$%I%H#VV\!#YYHMYHP#Q%W!
`NQ!PR%IQP^P%R #H%#J!UZ%H%!QZPJ!#YYHM#OZW!PI!ZPJ!MYPIPMIW U#J!#YYVP%R!%]O%JJP[%V\ S2#ZMMIW!'G*@#T)

DZPV%!"HM^%JJMH!2#ZMMI PR%IQP^P%R!QZ%!RPJQNH`#IO%!M^!J%RPL%IQ!#J!QZ%!_%\!%I[PHMIL%IQ#V!PLY#OQ M^!
QZ%!YHMYMJ#VW! Z%! H%$#HR%R 0.D6bJ #JJNLYQPMI! QZ#Q! QZ%! PHMI! J#IR! H%OM[%H\ YHMO%JJ!UPVV! %JJ%IQP#VV\!
R%JQHM\!#VV!`PMQ#! PI!QZ%!J%RPL%IQ!#J!%]O%JJP[%)!DZPV%!QZ%!#JJNLYQPMI! PJ! VP_%V\!QHN%!^MH!L#OHM`%QZMJ!
#IR! JM^Q! `MRP%R! MH$#IPJLJW! ZPJ! %]Y%HP%IO%! JZMU%R! QZ#Q! LPOHM`PMQ#! UMNVR! JNH[P[%! QZ%! H%OM[%H\
YHMO%JJ! H#QZ%H!U%VV! S2#ZMMI!%Q!#V)!'G*'T)!F%!#VJM!%]Y%OQJ `#OQ%HP#! QM!JNH[P[%! QZ%!YHMO%JJW!#VVMUPI$!
QZ%L!QM!OMVMIPJ%!#I\!MY%I!JNH^#O%!#H%#J!MI!J%RPL%IQ!Y#HQPOV%J!UPQZPI!QZ%!OH%#Q%R!YVNL%)!<#OQ%HP#V!
YMYNV#QPMIJ!YHM[PR%!QZ%!hLNONJi!QZ#Q!OMIQHP`NQ%J!QM!L#_PI$!^PI%!J%RPL%IQ!Y#HQPOV%J!OMZ%JP[%!#J!Y#HQ!
M^! QZ%PH!#R#YQ#QPMI!QM! VP^%!#Q! QZ%!J%RPL%IQKU#Q%H! PIQ%H^#O% QZNJ!H%RNOPI$ QZ%PH!MUI![NVI%H#`PVPQ\! QM!
JNJY%IJPMI!^%%R%HJW!#IR!#VVMUPI$!QZ%L!QM!`%I%^PQ!^HML!QZ%!JQ%#R\!#R[%OQPMI!M^!I%U!H%JMNHO%J!QZ#Q
^VMU!Y#JQ!QZ%L)!

"HM^%JJMH!2#ZMMI!U#J!M^ QZ%!MYPIPMI QZ#Q!QZ%!PHMI!J#IR!H%OM[%H\ YHMO%JJ!UMNVR!Q%LYMH#HPV\!H%RNO%!
QZ%!YMYNV#QPMIJ!M^!L#OHM`%IQZPO!MH$#IPJLJW! QZNJ!JQPLNV#QPI$ `%IQZPO!LPOHM^VMH#V!YHMRNOQPMI! PI! QZ%!
I%#HKQ%HL!SR#\J!QM!U%%_J!^MVVMUPI$!PHMI!J#IR!H%OM[%H\TW!#IR!PI!RMPI$!JM!YHM[PRPI$!#!VMO#VV\!OZ#H$%R!
^VMOONV#QPMI!L%OZ#IPJL QZ#Q!UMNVR!#PR!QZ%!!J%QQV%L%IQ!M^!J%RPL%IQJ!PI!QZ%!U#Q%H!OMVNLI)

"HM^%JJMH! 2#ZMMI! H%PI^MHO%R QZ%! YMPIQ! L#R%! `\! F5D QZ#Q! 0.D6bJ! R%OPJPMI! QM! %]OVNR%! QZ%!
L%OZ#IPJL! M^! ^VMOONV#QPMI! ^HML! QZ%! PIPQP#V! LMR%VVPI$! U#J! NIH%#VPJQPO#VV\ OMIJ%H[#QP[%)! 3VMOJ!
S#$$H%$#Q%R! Y#HQPOV%JT! ^MHL! I#QNH#VV\! PI! QZ%! I#QNH#V! %I[PHMIL%IQW %JY%OP#VV\! UZ%I! LPOHM^VMH#V!
LNOMYMV\J#OOZ#HPR%J!#H%!YH%J%IQ)!!

"HM^%JJMH!2#ZMMI!JQ#Q%R QZ#Q!#Y#HQ!^HML!%IZ#IOPI$ J%QQVPI$!H#Q%JW!QZ%!^MHL%R!^VMOJ!`%OML%!^MMR!^MH!
JNJY%IJPMI! ^%%R%HJ!#IR! PJ! OMI^PR%IQW!$P[%I! QZ%!I#QNH#V!R\I#LPO!I#QNH%!M^! QZ%! J%#`%R! PI! QZ%!+MNQZ!
1#H#I#_P!<P$ZQ!QZ#Q QZ%J%!MH$#IPJLJ!UPVV!`%!%]QH%L%V\!U%VV!#R#YQ%R!QM!OMIJNLPI$!^MHL%R!^VMOJ!#IR!
I%YZ%VMPR! L#Q%HP#V! SP)%)! L#Q%HP#V! cNJQ! #`M[%! QZ%! J%#`%R! QZ#QbJ! PIQ%HLPI$V%R! UPQZ! JP$IP^PO#IQ!
JNJY%IR%R! J%RPL%IQT) "HM^%JJMH! 2#ZMMI! OMIQ%IRJ! QZ#Q! #I\! MH$#IPJL! VP[PI$! PI! QZ%! JM^QKJ%RPL%IQ
%I[PHMIL%IQ!M^!QZ%!+MNQZ!1#H#I#_P!<P$ZQ!`%PI$!JN`c%OQ%R!QM!MOO#JPMI#V!J%RPL%IQ!JNJY%IJPMI!%[%IQJ!
UPVV!Z#[%!JPLPV#H!O#Y#`PVPQP%J)!!
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"HM^%JJMH! 2#ZMMI! #R[PJ%R! QZ#Q! PQ! PJ! IMQ! #YYHMYHP#Q%! QM! #JJNL%! QZ#Q! #! Y#HQPONV#H! YMYNV#QPMI! M^!
L#OHM`%IQZMJW!JNOZ!#J!QZ%!QN`% RU%VVPI$!UMHLJW!#H%!JNYYMHQ%R!`\!QZ%!YHMRNOQPMI MOONHHPI$!PI!QZ%!
U#Q%H! OMVNLI! RPH%OQV\! #`M[%! QZ%L) "HM^%JJMH! 2#ZMMIbJ! MUI! JQNRP%J! Z#[%! JZMUI! QZ#Q! #R[%OQP[%!
SZMHPgMIQ#VT! QH#IJYMHQ! JNYYVP%J! *G! QM! *GG! QPL%J!LMH%! MH$#IPO!L#Q%HP#V! QM! #! YMYNV#QPMI! M^! `%IQZPO!
JNJY%IJPMI! ^%%R%HJ! QZ#I! QZ%! `PML#JJ! PLL%RP#Q%V\! #`M[% QZ%L) 1ZPJ! H%PI^MHO%J! QZ%! [P%U QZ#Q! QZ%!
RPJQNH`#IO%!M^!J%RPL%IQ!UPQZPI!QZ%!YHMRNOQPMI!#H%#!UPVV!Z#[%!H%V#QP[%V\! VPQQV%!%^^%OQ!MI! ^MMR!JNYYV\!
^MH! L#OHM`%IQZMJ! UPQZPI! QZ%! +MNQZ! 1#H#I#_P! <P$ZQW `%O#NJ%! QZ%! ^MMR! JNYYV\! PJ #! ^#OQMH! M^! QZ%!
LM[%L%IQ!M^!U#Q%H!#IR!L#Q%HP#VJ!#Q!JO#V%J!M^!_L!Y%H!ZMNH)!

DPQZ! H%$#HRJ! QM! QZ%! %JQPL#Q%J! M^! PLY#OQJ! MI! YHPL#H\! YHMRNOQPMIW! "HM^%JJMH! 2#ZMMI JQ#Q%R QZ#Q!
`%IQZPO!LPOHM#V$#%!SQZ%!YZMQMJ\IQZ%QPO!OMLYMI%IQ!M^!QZ%!`%IQZPO!LPOHM^VMH#T UMNVR!H%#RPV\ #R#YQ!QM!
^VNOQN#QPI$! VP$ZQ! H%$PL%J #IR! YMPIQ%R! QM! QZ%! ^#OQ! QZ#Q! Z% ZPLJ%V^! Z#J! YN`VPJZ%R! J%[%H#V! Y#Y%HJ!
#RRH%JJPI$!QZPJ JY%OP^PO!#`PVPQ\!M^!`%IQZPO!LPOHM#V$#%!QM!#R#YQ!QM![%H\!VMU!VP$ZQ!OMIRPQPMIJ!S/O4%%!%Q!
#V)!'GG?e!2#ZMMI!%Q!#V) *AA'T)!"HM^%JJMH!2#ZMMI!L#R% QZ%!YMPIQ!QZ#Q!$P[%I!QZ%!+MNQZ!1#H#I#_P!<P$ZQ
YHMRNO%J!H%$NV#H I#QNH#V!JNJY%IJPMI!%[%IQJW!`%IQZPO!LPOHM#V$#%!UMNVR!`% U%VV!#R#YQ%R!QM!OZ#I$%J
PI! VP$ZQ! ^VN]W QZNJ LPIPLPJPI$! QZ%! PLY#OQJ! M^! #I\! QH#IJPQMH\! J%RPL%IQ! %]QH#OQPMI %[%IQ! MI! QZ%PH!
YHPL#H\!YHMRNOQPMI)

3. TESTING REGIME

F5D NIR%HQMM_ #! J%HP%J! M^! V#`MH#QMH\! Q%JQJ! QM! PI[%JQP$#Q%! QZ%! `%Z#[PMH M^! QZ%! J%RPL%IQJ! QM! `%!
RPJOZ#H$%R NIR%H!`MQZ!J#VPI%!#IR!^H%JZ!U#Q%H!OMIRPQPMIJ)!1%JQJ!U%H%!O#HHP%R!MNQ!QM! VMM_!#Q!J%QQVPI$!
[%VMOPQ\W!^VMOONV#QPMI!#IR!OHPQPO#V!JZ%#H!JQH%JJ!^MH!R%YMJPQPMI!#IR!%HMJPMI)

1Z%!^MVVMUPI$!V#`MH#QMH\!Q%JQJ!U%H%!O#HHP%R!MNQ!`\!F5D!MI!JNYYVP%R!J%RPL%IQJd

� +%RPL%IQ!JY%OP^PO!$H#[PQ\e
� +%RPL%IQ!Y#HQPOV%!JPg%!RPJQHP`NQPMIe
� +%QQVPI$!Q%JQJe
� 1NH`PRPQ\!Q%JQJe
� +%QQVPI$![%VMOPQ\!L%#JNH%L%IQJ!e
� 3VMOONV#QPMI!L%#JNH%L%IQJe #IR
� 2HPQPO#V!JZ%#H!JQH%JJ!^MH!R%YMJPQPMI!#IR!%HMJPMI)

3.1 Sediment Specific Gravity

6!H%YH%J%IQ#QP[%!J#LYV%!M^!115!JNYYVP%R!J%RPL%IQJ!^HML!UZPOZ!QZ%!MH%!Z#R!`%%I!H%LM[%R!U#J!NJ%R!
QM!R%Q%HLPI%!QZ%!JY%OP^PO!$H#[PQ\!M^!QZ%!Q\YPO#V!hYMJQK$HPIRi!^H#OQPMI!QZ#Q!UMNVR!`%!R%YMJPQ%R!MI!QZ%!
J%#K^VMMH)!1Z%!H%JNVQJ!#H%!YHM[PR%R!PI!Q#`V%!`%VMU)
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+%RPL%IQ!
+#LYV%

-%JOHPYQPMI +Y%OP^PO!
4H#[PQ\

* 115)!k@B*!)!'!_$)!"MJQK4HPIR!+%RPL%IQJ)!2MLYMJPQ%!+#LYV% ()**

' <NV_!BG(G)!"H%!4HPIR)!=VQH#!3PI%J ')XX

( <NV_!BG*)!:')!"*)!.<2)!1#PVJ)!**)9!_$ ')?'

3.2 Sediment Particle Size Distribution

3P$NH%!*d!"MJQK4HPIR!+%RPL%IQJ)!2MLYMJPQ%!+#LYV%

3.3 Visual Settling Tests

7PJN#V! J%QQVPI$! Q%JQJ! U%H%! O#HHP%R! MNQ! MI! %#OZ! M^! QZ%! QZH%%! J%RPL%IQ! Q\Y%J)! "ZMQM$H#YZPO! H%OMHRJ!
U%H%!L#R%!M^!*GGL$aV #IR!*GGGL$aV J%RPL%IQ!JNJY%IJPMIJ!J%QQVPI$!PI!*!VPQH%!M^!`MQZ!R%PMIPJ%R!#IR!
J#VQ!U#Q%H!M[%H!#!QZH%%!ZMNH!Y%HPMR)

1Z%!H%JNVQJ!M^!QZ%![PJN#V!J%QQVPI$!Q%JQJ!R%LMIJQH#Q%R!QZ#Q!#VV! QZH%%!L#Q%HP#V! Q\Y%J!^VMOONV#Q%R!UZ%I!
PIQHMRNO%R! PIQM! `MQZ! J#VQ! U#Q%H! #IR! R%PMIPJ%R! U#Q%H)! .LYMHQ#IQV\! QZ%! [PJN#V! J%QQVPI$! Q%JQJ!
R%LMIJQH#Q%R!QZ#QW!^MH!#VV!QZH%%!J#LYV%JW!%[%I!#^Q%H!(!ZMNHJ QZ%H%!U#J!JQPVV!#!YHMYMHQPMI!M^![%H\!^PI%!
L#Q%HP#V!PI!JNJY%IJPMI)!

Sample 1- X4S1 PSD 
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3.4 Turbidity Tests

3MVVMUPI$! QZ% JNJY%IJPMI!L#JJ! Q%JQJ! ^NHQZ%H! Q%JQ!U%H%!NIR%HQ#_%I! QM!LMIPQMH! QZ%! QNH`PRPQ\!M^! QZ%!
U#Q%H! #J! ?$! J#LYV%J! M^! +%RPL%IQ! (! SlG)G(?LLT! J%QQV%R! QZHMN$Z! ?! VPQH%J! M^! `MQZ! J#VQ! U#Q%H! #IR!
R%PMIPJ%R!U#Q%H!M[%H!#!Y%HPMR!M^!(!ZMNHJ)

3.5 Settling Velocity and Resuspension Tests

1Z%! H%JNVQJ! M^! QZ%! Q%JQJ! NIR%HQ#_%I! `\! F5D! JN$$%JQ! QZ#Q! QZ%!L#JJ! M^! ^PI%! J%RPL%IQ! QZ#Q! UPVV! `%!
RPJY%HJ%!UPQZPI!QZ%!LPRRV%!#IR!NYY%H!Y#HQJ!M^!QZ%!U#Q%H!OMVNLI!NYMI!H%V%#J%!`\!J%RPL%IQ!H%OM[%H\
UPVV!H%RNO%!`\!#!^#OQMH!M^!(KB!SOMLY#H%R!QM!QZ%!H%[PJ%R!0.D6!YH%RPOQPMIT!#J!QZ%!L#cMHPQ\!M^!H%V%#J%R!
^PI%!J%RPL%IQ!UPVV!J%QQV%!QM!QZ%!`%R!MH!I%#HK`%R!U#Q%HJ!`%O#NJ%!M^!ZP$Z%H!H#Q%J!M^!J%QQVPI$)!!

.Q!U#J! #VJM! ^MNIR! QZ#Q! QZ%! OHPQPO#V! JZ%#H! JQH%JJ! ^MH! H%JNJY%IJPMI M^! ^H%JZV\! R%YMJPQ%R!L#Q%HP#V!U#J!
VP_%V\! QM! `%! PI! QZ%! H#I$%! M^! G)'! QM! G)("#! H#QZ%H! QZ#I! QZ%! G)*"#! #JJNL%R! `\! 0.D6W!L%#IPI$! QZ#Q!
H%JNJY%IJPMI!M^!J%QQV%R!J%RPL%IQJ!U#J!LNOZ!VMU%H!QZ#I!YH%[PMNJV\!#JJNL%R)!!

4. 2015 MODELLING

4.1 Near Field Model

115bJ!PIPQP#V!hI%#H!^P%VRi!LMR%V!U#J!YH%Y#H%R!`\!/1.!PI!'G*(!QM!YHM[PR%!#I!PIRPO#QPMI!M^!QZ%!fN#IQPQ\!
M^!J%RPL%IQ!QZ#Q!#^Q%H!H%V%#J%!UMNVR!Z%VY!R%^PI%!QZ%!%]Q%IQ!#IR!R%IJPQ\!M^!H%JNVQ#IQ!YVNL%)!1Z%!/1.!
LMR%V!JPLNV#Q%R!QZ%!I%#HK^P%VR!LP]PI$!#HPJPI$!^HML!J%RPL%IQ!RPJOZ#H$%![P#!#!YPY%!^HML!@L!S#IR!ALT!
#`M[%!QZ%!`%R!S/1.W!'G*(#W!'G*(`T)

1Z%!Y%%H!H%[P%U!`\ F5D!IMQ%R!QZ#Q QZ%!VPLPQ#QPMIJ!M^!QZPJ!PIPQP#V!LMR%V!SP)%)!IMQ!#OOMNIQPI$ ^MH!QZ%!
PIPQP#V!H#RP#V!OMVV#YJ%!M^!QZ%!R%IJPQ\!ONHH%IQ!^MHL%R!`\!QZ%!YVNL%!PLYPI$PI$!MIQM!QZ%!`%R!M^!QZ%!YPQW
OMIJPR%HPI$ MIV\!QZ%!OM#HJ%!J%RPL%IQ!RPJOZ#H$% #IR!QZ%!I%#HK^P%VR!LP]PI$!M^!JN`!(?!LPOHMI!L#Q%HP#VT
OMIQHP`NQ%R!QM # JP$IP^PO#IQW!NIH%#VPJQPO!M[%HJQ#QPI$ M^ QZ%!fN#IQPQ\!M^!J%RPL%IQ!#[#PV#`V%!^MH!^NHQZ%H!
RPJY%HJPMI)

.I!#RRPQPMIW QZ% Y%%H!H%[P%U!`\ F5D!#VJM ^MNIR!QZ#Q!QZ%!#JJNLYQPMI L#R%!PI!QZ%!J%RPL%IQ!QH#IJYMHQ!
LMR%VW! QZ#Q! #VV! M^! QZ%! ^PI%! J%RPL%IQ! ^H#OQPMIJ!U%H% #[#PV#`V%! ^MH! RPJY%HJPMI! PIQM! QZ%! ^#HK^P%VRW!U#J!
M[%HV\! OMIJ%H[#QP[%! #J! QZ%H%! U#J! #! ZP$Z! VP_%VPZMMR! QZ#Q! #! YMHQPMI! M^! QZ%! ^PI%! J%RPL%IQ UMNVR! `%!
QH#YY%R PI!QZ%! PLL%RP#Q%![POPIPQ\!M^! QZ%! PIPQP#V!RPJOZ#H$%) <#J%R!MI!QZPJ! ^PIRPI$W 115!OMLLPJJPMI%R!
F5D! QM! H%Y%#Q QZ%! I%#H! ^P%VR!LMR%V! PI! MHR%H! QM! PI[%JQP$#Q%! QZ%! YHMYMHQPMI! M^! ^PI%! J%RPL%IQ! QZ#Q!
UMNVR!`%!QH#YY%R!PI!QZ%!YPQ!K QZ%H%`\!#VVMUPI$!115!QM!`%QQ%H R%^PI% QZ%!YHMYMHQPMI!M^!^PI%!J%RPL%IQ!
QZ#Q! UMNVR! `%! #[#PV#`V%! QM! `%! RPJY%HJ%R! PIQM! QZ%! ^#HK^P%VRW! PI^MHLPI$! QZ%! ^PI#V! J%RPL%IQ! QH#IJYMHQ!
LMR%V)
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General Description of the Near Field Process

1Z%! ^P$NH%! `%VMU! PVVNJQH#Q%J! QZ%! $%I%H#V! J%QNY! M^! QZ%! J%RPL%IQ! H%OM[%H\ [%JJ%V! #IR! OH#UV%H)! 1Z%!
OH#UV%H UPVV!RH%R$%!#!V#I%!#YYHM]PL#Q%V\!'BL!PI!UPRQZ #Q!#I!#[%H#$%!M^!BL!PI!R%YQZW!LM[PI$ #Q!#I!
#[%H#$%! JY%%R!M^ #HMNIR!*OLaJ)!1Z%!+%RPL%IQ! H%OM[%H\ +NYYMHQ!7%JJ%V UPVV!`%!UPIOZ%R!#VMI$! QZ%!
%]QH#OQPMI!Y#QZ!L#PIQ#PIPI$!PQJ!YMJPQPMI!#IR!MHP%IQ#QPMI!#`M[%!QZ%!OH#UV%H)!!

6Q! QZ%! V%#RPI$ %R$%!M^! QZ%!I%U!%]QH#OQPMI!`VMO_ QZ%! OH#UV%H UPVV! `%! H%LM[PI$! J%RPL%IQ!UZPV% QZ%!
[%JJ%V!R%YMJPQPMI!YPY% UPVV!`%!YV#OPI$!J%RPL%IQ `#O_!PIQM!#I!#VH%#R\!R%KMH%R YPQW!(GGL!JMNQZ!U%JQ!M^!
QZ%!OH#UV%H UPQZ!QZ%!%IQPH%!MY%H#QPMI!LM[PI$!JQ%#RPV\!PI!#!IMHQZ%#JQ!RPH%OQPMI)

!"#$%&#'()*+*
,$(&-..')/*

0-..-1

2'3%1*45$$-)#.

6%7-.

,82
9:-;<$-3*

=1(&>?

:-;<$-3*
@-3'A-)#*

:-B(.'#'()*,'B-

3P$!'d!4%I%H#V!+%RPL%IQ!5%OM[%H\ +%QNY
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-NHPI$! QZ%! PHMI! J#IR H%OM[%H\ MY%H#QPMIJ! QZ%! H%JPRN#V J%RPL%IQ UPVV `%! PIQHMRNO%R! PIQM! QZ%!U#Q%H!
`MR\! [P#! #! JPI$V%! R%YMJPQPMI YPY%)! ! 1Z%! PIQHMRNOQPMI! M^! QZPJ OML`PI%R! J%RPL%IQ PIQM! QZ%! U#Q%H!
OMVNLI UPVV H%JNVQ PI! #! R\I#LPO! JVNHH\! YVNL%! QZ#Q! UPVV! `% R%IJ%H! QZ#I! QZ%! JNHHMNIRPI$! U#Q%HW
%I#`VPI$!#!H#YPR!R%JO%IQ QMU#HRJ!QZ%!J%#`%R)!1Z%!R%IJ%!YVNL%!UPVV!QZ%I!OMVV#YJ% MIQM!QZ%!J%#`%RW!
JVMUV\! %]Y#IRPI$ #IR! LP]PI$ UPQZ! QZ%! M[%HV\PI$! U#Q%HJW! QZPJ! R\I#LPO! LP]PI$! UPVV! #VJM! `%!
OZ#H#OQ%HPJ%R!`\!#!JVMUPI$!Y#HQPOV%!J%QQVPI$!H#Q%)!!

1Z%!J%RPL%IQ!RPJOZ#H$%!UPVV JYH%#R!M[%H!QZ%![#JQ!L#cMHPQ\!M^!QZ%!YPQ!UPQZ!QZ%!J#IR\W!OM#HJ%!L#Q%HP#V!
J%QQVPI$!MNQ!OVMJ%JQ!QM!QZ%!YMPIQ!M^!RPJOZ#H$%W!UZPV%!QZ%!^PI%H J%RPL%IQ PJ!%]Y%OQ%R!QM!JYH%#R!^#HQZ%JQ)!!
1Z%!J%QQVPI$!M^!QZ%J%!JVMU%H!J%QQVPI$!^PI% ^H#OQPMIJ!QM!QZ%!J%#`%R!UPQZPI!QZ%!YPQ!UPVV!`%!VPLPQ%R!`\!QZ%!
#OQPMI! M^! ONHH%IQJ!UZPOZ!UPVV! Q%IR! QM!LM[%! J%RPL%IQ!UZPOZ! Z#J! IMQ! J%QQV%R!UPQZPI! #! O%HQ#PI! QPL%!
^H#L%!MNQ!M^!QZ%!YPQ)

Near Field Modelling Strategy

1Z%!F5D!I%#H!^P%VR!LMR%VVPI$!NQPVPJ%R QUM RP^^%H%IQ!LMR%VJ QM!PR%IQP^\!QZ%!`%Z#[PMNH M^!J%RPL%IQJ
H%V%#J%R! PIQM! QZ%! YPQ)! ! 6! (- LMR%V! U#J! NJ%R! QM! JZMU! ZMU! QZ%! J%RPL%IQ! R%YMJPQPMIW! QZ%! JY#QP#V!
#HH#I$%L%IQ!M^! QZ%!YV#O%L%IQ! PI! QZ%!YPQW! QZ%! ^MHL#QPMI M^! QZ%!R%IJPQ\! ONHH%IQW! QPR#V! ONHH%IQJ! #IR!
U#[%J!UMNVR!PIQ%H#OQ!UPQZ!JNJY%IJPMIJ!M^!QZ%!JVMU%JQ!J%QQVPI$!^PI%!J%RPL%IQ!^H#OQPMIJ)!

6! ^NHQZ%H! LMR%V! U#J! QZ%I! NJ%R! QM! OMIJPR%H! QZ%! PIQ%H#OQPMI! M^! RP^^%H%IQ! J%RPL%IQ! ^H#OQPMIJ)! ! 1ZPJ!
LMR%V!NJ%R!#!JPLYVP^P%RW!ZMLM$%I%MNJ![P%U!M^!QZ%!`%Z#[PMNH M^!J%RPL%IQ!PI!YPQ)

Near Field Modelling Conclusions

1Z%!I%#H!^P%VR!LMR%VVPI$!OMIRNOQ%R!`\!F5D!%JQ#`VPJZ%R!QZ#Q!#VV QZ%!^PI%!J%RPL%IQ!^H#OQPMI!J%QQVPI$!#Q!
*GLLaJW!'Bm!M^!QZ%!G)*LLaJ!^H#OQPMIW #IR!Bm!M^!QZ%!G)G*LLaJ!^H#OQPMI!UMNVR!`%!%IQH#YY%R!PI!QZ%!
YV#O%R!L#Q%HP#V!RNHPI$!QZ%!PIPQP#V!R%YMJPQPMI!YHMO%JJ)!!

1Z%!H%L#PIR%H!M^!QZ%!^PI%!J%RPL%IQ!UPVV!^VMU!MNQ!M^!QZ%!YPQ!#IR!LP]!`MQZ!ZMHPgMIQ#VV\!#IR![%HQPO#VV\)
<%O#NJ%! M^! PQJ! VMU! J%QQVPI$! [%VMOPQ\W QZPJ! NIOMIJQH#PI%R! J%RPL%IQ! UMNVR! Q%IR! QM! ^MHL! #! NIP^MHL!
OMIO%IQH#QPMI!QZHMN$ZMNQ!QZ%!U#Q%H!OMVNLI)!1ZPJ!^PI%!JVMU!J%QQVPI$!J%RPL%IQ!UMNVR!JQPVV!`%!%]Y%OQ%R!
QM!^MHL!^VMOJ!UPQZ!QZ%!`#O_$HMNIR!I#QNH#V!J%RPL%IQ #IR!UPQZ!^PI%!L#Q%HP#V!H%V%#J%R!`\!JN`J%fN%IQ!
LPIPI$! #OQP[PQ\W! UZPOZ! OMIQ#PIJ! %V%L%IQJ! M^! `PMVM$PO#V! L#Q%HP#V! S%)$)! %]QH#! O%VVNV#H! YMV\L%HJTW! #IR!
UMNVR!%[%IQN#VV\! #$$H%$#Q%! QM! ^MHL! V#H$%H! ^VMOJ!YHM$H%JJP[%V\! J%QQVPI$!MNQ)! ! 1Z%!#JJNLYQPMI! PI! QZ%!
0.D6! J%RPL%IQ! QH#IJYMHQ! LMR%V! M^! #! OMIJQ#IQ! J%QQVPI$! [%VMOPQ\! ^MH! QZ%! JVMU%JQ! J%QQVPI$! L#Q%HP#V!
SG)G*LLaJT!PJ!QZNJ!OMIJ%H[#QP[%!#IR!NIH%#VPJQPO)

4.2 Sediment Transport Model

3MVVMUPI$!QZ%!R%Q#PV%R!H%[P%U!#IR!#!JN`J%fN%IQ!Q%JQ!YHM$H#L!`\!F5DW 115!OMLLPJJPMI%R 0.D6!QM!
YHMRNO% #I! NYR#Q%R J%RPL%IQ! QH#IJYMHQ! LMR%V QZ#Q! #VVMU%R! ^MH! LMH%! #OONH#Q%! LMR%VVPI$! M^! QZ%!
YVNL%!PI!H%V#QPMI!QM!QZ% ^MVVMUPI$d
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� 3VMOONV#QPMId! 1Z%! MHP$PI#V! YVNL%! LMR%V! I%$V%OQ%R! ^VMOONV#QPMIW! #! YHMO%JJ! PI! UZPOZ! ^PI%!
J%RPL%IQ!Y#HQPOV%J!OML`PI%!PIQM!^#JQKJPI_PI$!#$$H%$#Q%Je

� +%RPL%IQ!+%QQVPI$!5#Q%Jd!1Z%!%]Q%IQ!QM!UZPOZ!QZ%!^PI%!JNJY%IR%R!J%RPL%IQ!UMNVR!J%QQV%!QM!
QZ%! `MQQML #IR! `%! QH#YY%R! PI! QZ%! L#QHP]! M^! RPJOZ#H$%R! J#IR! PJ! YH%RPOQ%R! QM! MOONH! QM! #!
$H%#Q%H!%]Q%IQ!QZ#I!#JJNL%R!YH%[PMNJV\e!#IR

� +%RPL%IQ!5%K+NJY%IJPMId! 1Z% Q%JQPI$!`\!F5D ^MNIR! QZ#Q! QZ%! JZ%#H! JQH%JJ! H%fNPH%R! ^MH! H%K
JNJY%IJPMI!M^! ^H%JZV\!R%YMJPQ%R!L#Q%HP#V!U#J! PI!QZ%!H#I$%!G)'nG)("#!H#QZ%H!QZ#I!QZ%!G)*"#!
SLPIPLNL![#VN%TW!#J!MHP$PI#VV\ #JJNL%R!`\!0.D6)

Sediment model setup

+%RPL%IQ!O#VONV#QPMIJ!U%H%!O#HHP%R!MNQ!MI!QZ%!QUM!PII%H!RML#PIJ %#OZ!I%JQ%R!UPQZPI!#!V#H$%HKJO#V%!
4H%#Q%H!2MM_!+QH#PQ!LMR%V)!

3P$NH%!(d!+%RPL%IQ!/MR%V!+%QNY

Background sediments

1Z%!`#J%!JPLNV#QPMI!H%YH%J%IQJ!`#O_$HMNIR!J%RPL%IQ!YHMO%JJ%J!NJPI$!9!J%RPL%IQ!OV#JJ%Jd

� 1Z%!HP[%HKR%HP[%R!J%RPL%IQJ!QZ#Q!#H%!PIc%OQ%R!`\!QZ%!HP[%HJ)!1Z%H%!#H%!QUM!OV#JJ%Jd!OM#HJ% JPVQ!
S*XnX(oLT!#IR!#!^PI%!JPVQaOV#\ Sl!*XoLTe!#IR

� 1Z%!J%#`%RKR%HP[%R!J%RPL%IQJ!OMLYHPJ%!QZ%!J%#`%R!#Q!QZ%!`%$PIIPI$!M^!QZ%!JPLNV#QPMI)!1Z%\!
H#I$%!^HML!OM#HJ% J#IR!SBGGn*GGGoLT!QM!^PI% JPVQ!S@n*XoLT)

1Z%H%!U%H%!QUM!H%#JMIJ!^MH!PIOVNRPI$!QZ%!`#O_$HMNIR!J%RPL%IQJd

1720"E 174,0"E 1700"E 
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� "HPL#HPV\W!QM!#O_IMUV%R$% QZ% PIQ%H#OQPMI!`%QU%%I!QZ%!J%RPL%IQ!H%OM[%H\KR%HP[%R!J%RPL%IQ!
YVNL%J!#IR!QZ%!J%#`%Re #IR

� +%OMIR#HPV\W! QM!YHMRNO%!%JQPL#Q%J!M^!`#O_$HMNIR! JNJY%IR%R! J%RPL%IQ! OMIO%IQH#QPMIJ! QZ#Q!
O#I!`%!OMLY#H%R!UPQZ!YH%RPOQPMIJ!M^!J%RPL%IQ!OMIO%IQH#QPMIJ!H%JNVQPI$!^HML!QZ%!PHMI J#IR!
H%OM[%H\ MY%H#QPMI)

Sediment recovery-derived sediments

1UM!L#PI! J%RPL%IQ! JQH%#LJ! ^HML! QZ%! PHMI J#IR H%OM[%H\ #H%! OMIJPR%H%R PI! QZ%! J%RPL%IQ! YVNL%!
LMR%Vd!QZ%!Z\RHMKO\OVMI%!M[%H^VMU!RPJOZ#H$%!#IR!QZ%!R%KMH%R!J#IR!RPJOZ#H$%)!

1Z%!R%KMH%R J#IR!RPJOZ#H$%! PI[MV[%J!R%KU#Q%H%RW! R%KMH%R! J#IR!`%PI$! H%V%#J%R! ^HML!#!YPY%!UPQZ! #!
[P%U!QM!R%YMJPQPI$!PQ!#J!OMLY#OQV\!#J!YMJJP`V%W!NJN#VV\!PIQM!#!YPQ!QZ#Q!Z#J!`%%I!%]O#[#Q%R!%#HVP%H)!1Z%!
R%KMH%R! J#IR! PJ! YH%RMLPI#IQV\! ^PI%nL%RPNL! J#IR! S*'BnBGGoLT! UPQZ! JML% ^PI%H! L#Q%HP#V)! <MQZ!
RPJOZ#H$%J!#H%!IM!LMH%!QZ#I!@L!MH!JM!#`M[%!QZ%!`MQQML M^!QZ%!J%#`%RW #IR!PI!QZ%!ONHH%IQ!YHMYMJ#VW
#H%!H%V%#J%R!OVMJ%!QM!%#OZ!MQZ%H K UPQZ!#![P%U!QM!L#]PLPJPI$!QZ%!QH#YYPI$!M^!^PI%!J%RPL%IQ!PI!QZ%!YPQ!
UPQZ!QZ%!OM#HJ%H!J#IRJ)

Sediment model results

(Comparisons with previous modelling work)

1Z% %^^%OQ!M^! QZ% PIOH%#J%R!R%^PIPQPMI! PI! QZ%!%V%L%IQJ! VPJQ%R!#`M[%!MI! QZ%!YH%RPOQ%R!YVNL%!%]Q%IQ!
#IR! R%IJPQ\! O#I! `%! R%LMIJQH#Q%R! `\! OMLY#HPI$! QZ%! L%RP#I! I%#H! JNH^#O%! H%JNVQJ! ^MH! J%RPL%IQJ!
H%V%#J%R!^HML!QZ% LMJQ!PIJZMH%!#IR!M^^JZMH%!LPIPI$!VMO#QPMIJ!PI!QZ%!LMR%VVPI$!RMI%!PI!'G*@!QM!QZ#Q!
RMI%!PI!'G*B)!!5%JNVQJ!#H%!YH%J%IQ%R!^MH!QZ%!UZMV%!RML#PI!M^!QZ%!J%RPL%IQ!LMR%V)
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>BCDEF!7A $GHIJEF 2FKBLFGM!'FNFOHF 5FKBOG -8"7

>BCDEF!3A $GHIJEF 2FKBLFGM!'FNFOHF 5FKBOG!-8"3

>BCDEF!=A!(PPHIJEF 2FKBLFGM!'FNFOHF 5FKBOG!-8"7

>BCDEF!6A (PPHIJEF 2FKBLFGM!'FNFOHF 5FKBOG!-8"3
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1000 
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Comparisons with background

1Z%! %^^%OQ M^! QZ% YVNL%! OH%#Q%R! `\! QZ% PHMI! J#IR! H%OM[%H\ R%HP[%R! J%RPL%IQ OMLY#H%R! QM!
`#O_$HMNIR!J%RPL%IQJ!O#I!`%!R%LMIJQH#Q%R!`\!OMLY#HPI$!QZ%!I%#H!JNH^#O%!H%JNVQJ!^MH!`#O_$HMNIR!
UPQZ!QZ%!`#O_$HMNIR!YVNJ!J%RPL%IQJ!H%V%#J%R!PI!QZ%!PHMI!J#IR!H%OM[%H\!MY%H#QPMI)

>BCDEF!?A QORSCEJDGK!2DHTFGKFK!2FKBLFGM!+JGRFGMEOMBJG 5FKBOG!-8"3

>BCDEF!:A!QORSCEJDGK!U!5BGBGC!2DHTFGKFK!2FKBLFGM!+JGRFGMEOMBJG!5FKBOG!-8"3

SSC (background) median 
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1000.0 

100.0 
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0.1 
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>BCDEFH!"8!V!""A!::MI!.FERFGMBNF!%FOEW2DEPORF!+JGRFGMEOMBJG!JP!2DHTFGKFK!2FKBLFGM!PEJL!
2FKBLFGM!'FRJXFEY Z38 5M[O\!OM!MIF!%FOEHIJEF!9JROMBJG# &JTA!QORSCEJDGK!22+]!QJMMJLA!
QORSCEJDGK!.NDH!5BGBGCW)FEBXFK!22+#

SSC (background) percentile 99 
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100.0 
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Deposition

1Z%! ^P$NH%J! PI! QZPJ! J%OQPMI! JZMU! H#Q%J! M^! J%RPL%IQ! R%YMJPQPMI! #JJMOP#Q%R! UPQZ! QZ%! JNJY%IR%R!
J%RPL%IQ! JMNHO%! #Q! QZ%!LMJQ! PIJZMH%! VMO#QPMI SP)%)! cNJQ! MNQJPR%! QZ%! *'! I#NQPO#V!LPV%! VPLPQT)! 1Z%!
R%YMJPQPMI!^MMQYHPIQ!M^!PHMI!J#IR!H%OM[%H\KR%HP[%R!J%RPL%IQ!PJ!UPR%JYH%#R!`NQ!#Q![%H\!VMU![#VN%J!
M^!G)G*nG)GBLLW!SP)%)!Q%IQZ!M^!#!QZPO_I%JJ!M^!#!ZNL#I!Z#PHT)!1Z%!R%YMJPQPMI!M^!PHMI!J#IR H%OM[%H\
R%HP[%R!J%RPL%IQ!OMNVR!QZ%H%^MH%!MIV\!`%!#`V%!QM!`%!RPJQPI$NPJZ%R!^HML!QZ%!`#O_$HMNIR!UPQZPI!#!
^%U!_PVML%QH%J!M^!QZ%!JMNHO%)

>BCDEFH!"-!V!",A!5O^!2FKBLFGM!)FTJHBMBJG!,=3!KOY

Deposition (background) increment 365-day max 
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4.3 Optical Model  

1Z%! MYQPO#V! LMR%V! Q#_%J! PIYNQJ! M^! QZ%! OMIO%IQH#QPMI! M^! J%RPL%IQ! #J! YH%RPOQ%R! `\! QZ%! NYR#Q%R!
Z\RHMR\I#LPO!LMR%V!M^!F#R^P%VR!p!/#ORMI#VR! S'G*BT)!1Z%!J%RPL%IQ! H%OM[%H\KR%HP[%R!J%RPL%IQ! PJ!
LMR%VV%R! PI! QZH%%! O#Q%$MHP%J! M^! J%QQV%L%IQ! H#Q%J SG)G*W! G)*W! #IR! *!LLaJTW QM! Q#_%! #OOMNIQ! M^! QZ%!
%^^%OQJ! M^! ^VMOONV#QPMI! SF#R^P%VR!p!/#ORMI#VR! 'G*BT)! ! ! 1Z%!L%QZMR! M^! #JJ%JJL%IQ! PJ! OMIQ#PI%R! PI!
3P$NH%!*X `%VMU)

>BCDEF "7A!(TMBRON!5JKFN

>YQPO#V!%^^%OQJ!U%H%!YH%RPOQ%R!`#J%R!MI!PHMI!J#IR!H%OM[%H\!#Q!QUM!RP^^%H%IQ!H%YH%J%IQ#QP[% VMO#QPMIJ!
S+PQ%!6W!UZPOZ!PJ!VMO#Q%R!#Q!QZ%!PII%H!VPLPQ!M^!QZ%!YHMYMJ%R!MY%H#QPMIJW!OVMJ%!QM!QZ%!*'!I#NQPO#V!LPV%!
VPLPQ!#IR!+PQ%!<W!UZPOZ!PJ!VMO#Q%R!#Q!QZ%!MNQ%H!%]Q%IQ!M^!QZ%!YHMYMJ%R!MY%H#QPMIT

Background sediment 

NSC-type concentrations 
by sink speed 

• Convert sink speed to 
particle size 

• Interpolate size spectrum 

• Apply size-specific NSC 
IOPs (a, b, bb, all tc) 

Adjust according 

to satellite bbNAP 

Chi-a and 
CDOM 

background 

concentrations 
and IOPs Diffuse 

attenuation, 

KPAR 

Mining-derived sediment 

NSC-type 
concentrations 
by sink speed 

• Convert sink speed to 
particle size 

• Interpolate size spectrum 

• Apply size-specific NSC 
IOPs (a, b, bb, all tc) 

Combine IOPs 

PGT-type 
concentrations 
by sink speed 

• Convert sink speed to 
particle size 

• Interpolate size spectrum 

• Apply size-specific PGT 
IOPs (a, b, bi,, all tc) 

Euphotic 
zone depth, 

Horizontal 
visibility, 

Yso 

Reflectance, 
RGB 
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Optical Model Results

1Z%!MYQPO#V!LMR%V!YH%RPOQ%R!QZ%!^MVVMUPI$d

� 1Z%!MYQPO#V!%^^%OQJ!M^!LPIPI$!#H%!VP_%V\!QM!O%#J%![%H\!fNPO_V\!#^Q%H!LPIPI$!O%#J%Je
� 1Z%H%!PJ!JN`JQ#IQP#V!I#QNH#V![#HP#`PVPQ\!PI!MYQPO#V!YHMY%HQP%J!PI!QZ%!LMR%VV%R!#H%# UPQZ!$H%#Q%H!

QNH`PRPQ\!#Q!QZ%!OM#JQe
� 1Z%!MYQPO#V!%^^%OQJ!M^!QZ%!YVNL%!R%OH%#J%!#U#\!^HML!QZ%!PHMI!J#IR!H%OM[%H\!MY%H#QPMIJe
� 1Z%!MYQPO#V!%^^%OQJ!M^! QZ%!YVNL%!UPVV!`%!$H%#Q%H! PI! QZ%!M^^JZMH%!#H%#!QZ#I! PI! QZ%!I%#HJZMH%!

#H%#! UPQZ! %^^%OQJ! `%PI$! LPIPL#V! OVMJ%! QM! QZ%! OM#JQ! SP)%) UPQZPI! #YYHM]PL#Q%V\! B_L! M^! QZ%!
OM#JQe

� 6[%H#$%!VP$ZQ!PI!QZ%!U#Q%H!OMVNLI!#[%H#$%R!M[%H!QZ%!RML#PI!M^!QZ%!J%RPL%IQ!LMR%V!S#I!#H%#!
M^!*(WGGG_L'T!PJ!YH%RPOQ%R!QM!`%!H%RNO%R!`\!MIV\!#!JL#VV!#LMNIQ!K #YYHM]PL#Q%V\!*)Am!`#J%R!
MI!MH%!H%OM[%H\!#Q!+PQ%!6!#IR!*)Xm!`#J%R!MI!MH%!H%OM[%H\!#Q!+PQ%!<e!#IR

� 1Z%! QMQ#V! #LMNIQ!M^! VP$ZQ! H%O%P[%R!`\! QZ%! J%#`%R! PI! QZ%!RML#PI!M^! QZ%! J%RPL%IQ!LMR%V! PJ!
YH%RPOQ%R!QM!H%RNO%!`\!'(m!S+PQ%!6T!#IR!*Xm!S+PQ%!<TW!#IR!QZPJ!H%RNOQPMI!UPVV!MOONH!YHPL#HPV\!
%#JQ!M^!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\!MY%H#QPMI)

5. Additional Reports and Surveys

5.1 Zooplankton Communities and Surface Water Quality in the South Taranaki 
Bight February 2015

;MMYV#I_QMI!OMLLNIPQP%J! PI! QZ%!+MNQZ!1#H#I#_P!<P$ZQ U%H%!U%VV!#JJ%JJ%R! PI! QZ%!*A9GJ!#IR!*A?GJW
UPQZ!AG!JQ#QPMIJ!J#LYV%R!M[%H!#!Y%HPMR!M^!*(!\%#HJ)!1ZPJ!H%JNVQ%R!PI!QZ%!-/2 MI!QZ%!YH%[PMNJ!L#HPI%!
OMIJ%IQ!#YYVPO#QPMI fN%JQPMIPI$ QZ%!H%V%[#IO%!M^!QZ%!MVR%H!R#Q#!QM!#!LMR%HI!#JJ%JJL%IQ!M^!PHMI!J#IR!
H%OM[%H\ PLY#OQJ)!/MH%M[%HW!LMJQ!M^!QZ%!J#LYVPI$!JQ#QPMIJ!S?(mT!U%H%!PI!R%YQZJ!q!BG!L!M^^JZMH%!M^!
QZ%! J%RPL%IQ! H%OM[%H\ JQ#QPMIJW! UPQZ! cNJQ! #! ^%U! ^HML! QZ%! #H%#J! VP_%V\! QM! `%! #^^%OQ%R! `\! J%RPL%IQ!
YVNL%J!^HML!QZ%!YHMYMJ%R!#OQP[PQP%J)!

.I VP$ZQ! M^! QZ%! #`M[%W! 115! OMIQH#OQ%R! 0.D6! QM! J#LYV%! gMMYV#I_QMI! OMLLNIPQP%J! ^HML! QZ%! J%#!
JNH^#O%!QM!QZ%!J%#!^VMMHW!#IR!Q#_%!#IR!#I#V\J%!JNH^#O%!U#Q%H!J#LYV%J!^MH!OMLYMI%IQJ!#^^%OQPI$!U#Q%H!
OV#HPQ\W!#Q!*XK'G!JQ#QPMIJ!#VMI$!QZ%!V%I$QZ!#IR!#OHMJJ!QZ%!UPRQZ!M^!QZ%!#H%#!YMQ%IQP#VV\!#^^%OQ%R!`\!QZ%!
J%RPL%IQ!YVNL%)!D%#QZ%H!OMIRPQPMIJ!#VVMU%R!QZPJ!J#LYVPI$!QM!Q#_%!YV#O%!PI!LPRK3%`HN#H\!'G*B)!!

1Z%! gMMYV#I_QMI! OMLLNIPQ\! J#LYV%R! PI! 3%`HN#H\! 'G*B! PJ! Q\YPO#V! M^! QZ%! I%#HJZMH%! gMMYV#I_QMI!
OMLLNIPQP%J!^MNIR!#HMNIR!QZ%!0MHQZ!.JV#IR)!.QJ!JY%OP^PO!OMLYMJPQPMI!OVMJ%V\!H%J%L`V%J!;MMYV#I_QMI!
4%M$H#YZPO!4HMNY!...!QZ#Q!MOONHH%R!PI!QZ%!J#L%!#H%#!PI!QZ%!*A?GJW!QZNJ![%HP^\PI$!QZ%!H%V%[#IO%!M^!QZ%!
*A9GJ!#IR!*A?GJ!R#Q#!QM!#!LMR%HI!#JJ%JJL%IQ!M^!J%RPL%IQ!H%OM[%H\ PLY#OQJ)
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5.2 Assessment of the Scale of Marine Ecological Effects of Seabed Sediment 
Recovery in the South Taranaki Bight

115!OMLLPJJPMI%R 0.D6!QM!YHM[PR% #I!M[%H[P%U M^!QZ%!%^^%OQJ!M^!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\
#OQP[PQP%J! MI! _%\! gMMYV#I_QMIW! ^PJZW! J%#`PHRW! _#PLM#I#W #IR! L#HPI%! L#LL#V! JY%OP%JW! Q#_PI$! PIQM!
#OOMNIQ! QZ%! JY#QP#V! #IR! Q%LYMH#V! JO#V%J! H%V%[#IQ! QM! RP^^%H%IQ! OMLYMI%IQJ! M^! QZ%! %OMJ\JQ%LW!
Y#HQPONV#HV\!#RRH%JJPI$!L#QQ%HJ!M^!NIO%HQ#PIQ\!H%V#QPI$!QM!QZMJ%!%^^%OQJ)!1ZPJ!#JJ%JJL%IQ Z#J!NQPVPJ%R
QZ%!V#Q%JQ!J%RPL%IQ!QH#IJYMHQ!#IR!MYQPO#V!LMR%VVPI$!H%JNVQJ S#J!JNLL#HPJ%R!#`M[%T)

Assessment of Impact

1Z%!%^^%OQJ!MH!OMIJ%fN%IO%J!M^!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\ #OQP[PQP%J!U%H%!%[#VN#Q%R!^MH!%#OZ!
OMLYMI%IQ!M^!QZ%!%OMJ\JQ%L!`%PI$!OMIJPR%H%R!#IR!JOMH%R!NJPI$!#!JQ#IR#HRPJ%R!J%Q!M^!hOMIJ%fN%IO%!
R%JOHPYQPMIJi) 1Z%J%!Q#_%!PIQM!#OOMNIQ!QZ%!YHMYMHQPMI!M^!Z#`PQ#Q!H%V%[#IQ!QM!QZ%!JY%OP%J!MH!$HMNY!PI!
fN%JQPMI! #^^%OQ%R! `\! PHMI! J#IR! H%OM[%H\ #OQP[PQP%JW! QZ%! J%[%HPQ\! M^! QZ%! PLY#OQ! MI! QZ%! YMYNV#QPMIW!
OMLLNIPQ\W!MH!Z#`PQ#QW!#IR!QZ%!H%OM[%H\!Y%HPMR!MIO%!QZ%!PLY#OQ!O%#J%J)!!

1Z%!%^^%OQJ!Q#_%I!PIQM!#OOMNIQ!PI!QZPJ!JQNR\!U%H%d

� OVM$$PI$!M^!H%JYPH#QMH\!JNH^#O%J!#IR!^%%RPI$!JQHNOQNH%J!M^!L#HPI%!MH$#IPJLJe
� #[MPR#IO%!M^!QZ%!RPJOZ#H$%!#H%#!`\!LM`PV%!JY%OP%Je #IR!
� H%RNO%R!#[#PV#`PVPQ\!M^!YH%\!RN%!QM!%PQZ%H!H%RNO%R!NIR%HU#Q%H![PJP`PVPQ\!MH!#!H%RNOQPMI!PI!YH%\!

INL`%HJ!MH!`PML#JJ)!

1Z%! H%[P%U! NJ%R! %OMVM$PO#VV\! OMIJ%fN%IQP#V! OMIO%IQH#QPMIJ! M^! JNJY%IR%R! J%RPL%IQ! M^! 'L$aV! #J! #!
OMIJ%H[#QP[%! LPIPLNL! QZH%JZMVR! ^MH! #VV! Y%V#$PO! JY%OP%J! M^! ^PJZ! #IR! PI[%HQ%`H#Q%JW! J%#! `PHRJW! #IR!
L#HPI%!L#LL#VJW #IR (L$aV!#J!#!OMIJ%H[#QP[%!QZH%JZMVR!^MH!#VV!R%L%HJ#V!#IR!`%IQZPO!JY%OP%J!M^!^PJZ!
#IR!PI[%HQ%`H#Q%J)!

1ZPJ! H%[P%U! #IR! #JJ%JJL%IQ M^! QZ%! JY#QP#V! #IR! ^MH#$PI$! %OMVM$\! M^! QZ%! _%\! ^#NI#! MOONHHPI$! PI! QZ%!
+MNQZ!1#H#I#_P! <P$ZQ!Z#J! PR%IQP^P%R! QZ#Q! QZ%!%I[PHMIL%IQ#V! %^^%OQJ! RN%! QM! QZ%!YHMYMJ%R! PHMI! J#IR!
H%OM[%H\!MY%H#QPMIJ!^MH!#VV!gMMYV#I_QMIW!J%#`PHRW!#IR!L#HPI%!L#LL#V JY%OP%JW!#IR!LMJQ!^PJZ!JY%OP%J!
UPVV `%!I%$VP$P`V%)

1ZPJ!H%YMHQ!JNLL#HPJ%J!QZ%!R%Q#PV!^PIRPI$J!UPQZ!H%JY%OQ!QM!^PJZ!#IR!UZ#V%J `%VMU)!-%Q#PV%R!^PIRPI$J!
^MH!%#OZ!M^!QZ%!_%\!^#NI#!O#I!`%!H%^%H%IO%R!PI!QZ%!^NVV!H%YMHQ)



"#$%!&!'*

Commercial and Recreational Fish Species

>^! QZ%! OMLL%HOP#V! #IR! H%OH%#QPMI#V! ^PJZ! JY%OP%J! OMLLMIV\! MOONHHPI$! Sm! MOONHH%IO%! qBGmT! PI! QZ%!
+MNQZ!1#H#I#_P!<P$ZQ!S+1<T!#VV!Y%V#$PO!JY%OP%J!#IR!#VV!`NQ!MI%!M^!QZ%!R%L%HJ#V!#IR!`%IQZPO!JY%OP%J UPVV!
`%!I%$VP$P`V\!#^^%OQ%R!`\!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\ MY%H#QPMIJ)!<%O#NJ%d

� PHMI! J#IR! H%OM[%H\ #OQP[PQP%J! OMLYHPJ%J! V%JJ! QZ#I! *m! M^! QZ%PH! #H%#! M^! RPJQHP`NQPMI! PI! QZ%PH!
ENMQ#!/#I#$%L%IQ!6H%#e

� PIRP[PRN#VJ!#H%! H%V#QP[%V\!LM`PV%W!#IR!MOONH!%PQZ%H!OVMJ%! PIJZMH%! PI!#H%#J!#VH%#R\!JN`c%OQ QM
ZP$Z!`#O_$HMNIR!V%[%VJ!M^ JNJY%IR%R!J%RPL%IQ!OMIO%IQH#QPMIJW!MH!YHPIOPY#VV\!M^^JZMH% M^!QZ%!
#H%#!PLY#OQ%R!`\!PHMI!J#IR!H%OM[%H\e!#IR

� 0.D6!OMIOVNR%R!QZ#Q #I\!RPJYV#O%L%IQ!M^!^PJZ!MH!R%OH%#J%!PI!YH%\!#`NIR#IO%!MH!#[#PV#`PVPQ\!
RN%!QM!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\ #OQP[PQP%J!UPVV!Z#[%!I%$VP$P`V%!%^^%OQJ!MI!QZ%!JQ#Q%!M^!
QZ%PH!JQMO_J)!!

1Z%!MIV\!%]O%YQPMI! PJ!QZ% %#$V%!H#\)!6VQZMN$Z!QZ%!#H%# YMQ%IQP#VV\! PLY#OQ%R!`\! PHMI!J#IR! H%OM[%H\
#OQP[PQP%J! OMLYHPJ%J! V%JJ! QZ#I!*m!M^! QZ%!#H%#!M^!RPJQHP`NQPMI!M^!%#$V%! H#\! PI! 3PJZ%HP%J!/#I#$%L%IQ!
6H%#! ?W! #`MNQ! ?m! M^! PQJ! OMH%! #H%#! M^! RPJQHP`NQPMI! SqBGm! MOONHH%IO%T! M[%HV#YJ! UPQZ! QZ%! #H%#! M^!
JNJY%IR%R! J%RPL%IQ! OMIO%IQH#QPMIJ %V%[#Q%R! #`M[%! (L$aV)! =JPI$! QZPJ! QZH%JZMVR! #! LPIMH! QM!
LMR%H#Q%! YHMYMHQPMI! M^! QZ%! JQMO_! OMNVR! `%! #^^%OQ%R! `\! PHMI! J#IR! H%OM[%H\ #OQP[PQP%J! QZHMN$Z!
RPJYV#O%L%IQ!M^!^PJZW!MH!R%OH%#J%!PI!YH%\!#`NIR#IO%!MH!#[#PV#`PVPQ\)!

-NHPI$! JNLL%H! #IR! #NQNLI! %#$V%! H#\J Q%IR! QM! OMIO%IQH#Q%! PIJZMH%! PI!U#Q%H! V%JJ! QZ#I! *GL!R%%Y!
UZ%H%!`#O_$HMNIR JNJY%IR%R!J%RPL%IQ!OMIO%IQH#QPMIJ L#\!I#QNH#VV\!H%#OZ!M[%H!*GGL$aV!SF#R^P%VR!
%Q! #V)! 'G*BT)! 1ZPJ! L%#IJ QZ#Q! %#$V%! H#\J! L#\! `%! QMV%H#IQ! QM JNJY%IR%R! J%RPL%IQ! OMIO%IQH#QPMIJ
JP$IP^PO#IQV\!ZP$Z%H! QZ#I! QZ%! QZH%JZMVR!M^!(L$aV!NJ%R! QM!#JJ%JJ! QZ%! PLY#OQ!M^ JNJY%IR%R! J%RPL%IQ!
OMIO%IQH#QPMIJ %V%[#Q%R! `\! QZ%! YHMYMJ%R PHMI! J#IR! H%OM[%H\ #OQP[PQP%J)! ! 6J! JNOZ! QZ%! #`M[%!
#JJ%JJL%IQ!PJ!#I!M[%HK%JQPL#QPMI!M^ QZ%!%^^%OQJ!MI!%#$V%!H#\J)



"#$%!&!''

Kaimoana Species 

1Z%! _#PLM#I#! JY%OP%J! ^PJZ%R! MH! $#QZ%H%R! PI! QZ%! +MNQZ! 1#H#I#_P! <P$ZQ U%H%! RP[PR%R! `\!0.D6 PIQM!
QZH%%!$HMNYJ!MI!QZ%!`#JPJ!M^!QZ%PH %OMVM$\ #IR!UZ%H%!QZ%\!U%H%!VMO#Q%R)! .I!QZ%!^PHJQ!$HMNY!#H%!^P[%!
^PJZ!JY%OP%J!MOONHHPI$!OVMJ%!PIJZMH%!MH!Y%I%QH#QPI$!H%#OZ%J!M^!QZ%!HP[%H!J\JQ%LJ!PI!QZ%!H%$PMIW!#IR!#!
V#H$%!INL`%H!M^! PI[%HQ%`H#Q%!JY%OP%J!^PJZ%R!MH!$#QZ%H%R!^HML!PIQ%HQPR#V!#IR!JZ#VVMU!JN`KQPR#V!Y#HQJ!
M^!HMO_\!H%%^J!MH!LNRR\!MH!J#IR\!JZMH%J!UZ%H%!QZ%!U#Q%HJ!#H%!OMLLMIV\!I#QNH#VV\!QNH`PR)!1Z%!^PJZ!
PIOVNR%! _#I#%! S$H%\!LNVV%QTW! Y#QP_P!LMZM#M! S`V#O_! ^VMNIR%HTW! QNI#!Z%_%! SVMI$! ^PII%R!%%VTW! QNI#! HM#!
SJZMHQ! ^PII%R!%%VTW! #IR!Y#H#_PaI$#PMH%! SOMLLMI! JL%VQT)! 1Z%! PI[%HQ%`H#Q%J! PIOVNR%!_M%_%! SOMLLMI!
JZHPLYTW! _#NI$#! SZ%HLPQ! OH#`TW! ! Y#Y#_#! Y#HNY#QN! SLNR! OH#`TW! ! Y#Y#_#! SY#RRV%! OH#`TW! ! U#P_#_#!
SLNRJI#PVTW! YPYPW! ! YNHPLN! SJNH^OV#LJTW! QN#I$P! SOMO_V%TW QN#QN#W! ! _MQMH%! MH! ZNL%I$#! SJ%#! #I%LMI%TW!
_PI#! SJ%#!NHOZPITW! Y#Q#I$#Q#I#! SJQ#H^PJZTW! _#H#NH#! SHMO_!M\JQ%HTW! _NQ#%a_N_N! S$H%%I! VPYY%R! #IR!`VN%!
LNJJ%VTW!YNYN!SO#QJ!%\%TW! HMHP! SJ%#KJI#PVTW!Y#N#!#IR!ZPZPU#!S`V#O_K #IR!\%VVMUK^MMQ!Y#N#TW!_#%M!SJ%#!
QNVPYTW! #IR!U#Z#HM#! SZMHJ%!LNJJ%VT) 4P[%I! QZ#Q! QZ%PH!L#PI! #H%#! M^! RPJQHP`NQPMI! PI! QZ%! +1<! PJ! OVMJ%!
PIJZMH%!PI!I#QNH#VV\!QNH`PR!U#Q%HW!MH!PI!^H%JZU#Q%H!HP[%HJW!QZ%\!UPVV!IMQ `%!#^^%OQ%R!`\!QZ%!PHMI!J#IR!
H%OM[%H\ #OQP[PQP%J!#IR!#I\!RPJYV#O%L%IQ!M^!^PJZ!MH!R%OH%#J%!PI!YH%\!#`NIR#IO%!MH!#[#PV#`PVPQ\!RN%!QM
PHMI!J#IR!H%OM[%H\ UPVVW!#OOMHRPI$!QM!0.D6W Z#[%!IM!MH!I%$VP$P`V%!%^^%OQJ!MI!QZ%!JQ#Q%!M^!QZ%PH!JQMO_J)

1Z%! J%OMIR! $HMNY! PIOVNR%J! QUM! JY%OP%JW! Z#YN_#! S$HMY%HTW! #IR! Y#H#! S^HMJQ^PJZTW! UPQZ! #! `HM#R!
RPJQHP`NQPMI! PI! QZ%! +1<! `NQ!UPQZ! QZ%PH! O%IQH%! M^! RPJQHP`NQPMI! PI! R%%Y%H! M^^JZMH%!U#Q%HJW! #IR! J%[%I!
MQZ%H!JY%OP%J!PIOVNRPI$!_N#_N#!SJO#VVMYTW!#IR!HMH%aHMHP!SJ%#!ONONL`%HTW!LM_P!S`VN%!LM_PTW!Y#QP_P!HMH%!
S0%U! ;%#V#IR! JMV%TW! Y#QP_P! QMQ#H#! S\%VVMU`%VV\! ^VMNIR%HTW! Y#QP_P! SJ#IR! ^VMNIR%HTW! #IR! H%Y%H%Y%!
S%V%YZ#IQ^PJZT!MOONHHPI$!L#PIV\! PI!R%YQZJ! V%JJ!QZ#I!BGL)!4P[%I!QZ#Q!QZ%!#H%#!M^!++2!OMIO%IQH#QPMIJ!
%V%[#Q%R!M[%H!`#O_$HMNIR!V%[%VJ!`\!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\ MY%H#QPMIJ!OMLYHPJ%J!V%JJ!QZ#I!
*m!M^!QZ%!#H%#!M^!RPJQHP`NQPMI!M^!QZ%J%!JY%OP%J!PI!3PJZ%HP%J!/#I#$%L%IQ!6H%#!?W!#I\!RPJYV#O%L%IQ!M^!
PIRP[PRN#VJ! MH! R%OH%#J%! PI! YH%\! #`NIR#IO%! MH! #[#PV#`PVPQ\! RN%! QM! QZ%! YHMYMJ%R! PHMI! J#IR! H%OM[%H\
#OQP[PQP%J!Z#J!`%%I!#JJ%JJ%R!`\!0.D6!QM Z#[%!I%$VP$P`V%!%^^%OQJ!MI!QZ%!JQ#Q%!M^!QZ%PH!JQMO_J)

.I!QZ%!QZPHR!$HMNY!PJ!HMO_\!H%%^W!R%L%HJ#V!MH!`%IQZPO!JY%OP%J!MOONHHPI$!L#PIV\!OVMJ%!PIJZMH%!`NQ!UPQZ!
QZ%PH!RPJQHP`NQPMIJ!%]Q%IRPI$!#OHMJJ!QZ%! PII%H!Y#HQ!M^!QZ%!JZ%V^!QM!R%YQZJ!M^!BGL!UZ%H%[%H!JNPQ#`V%!
Z#`PQ#Q! MOONHJ)! 1ZPJ! $HMNY! PIOVNR%J! L#H#HP! S`NQQ%H^PJZTW! _MPHM SOMI$%H! %%VTW! _MNH#! SHMO_! VM`JQ%H! MH!
OH#\^PJZTW!#IR!UZ%_%! SMOQMYNJT)!6VQZMN$Z!QZ%PH!YMYNV#QPMIJ!OVMJ%! PIJZMH%!UPVV!`%! V#H$%V\!NI#^^%OQ%R!
`\! PHMI!J#IR!H%OM[%H\W! PQ! PJ!YMJJP`V%!QZ#Q! PIRP[PRN#VJ!MOONHHPI$!#Q!MH!I%#H!QZ%!H%OM[%H\ JPQ%!MH!#H%#J!
#^^%OQ%R!`\!QZ% I%#H!J%#^VMMH!J%RPL%IQ!YVNL%W!OMNVR!`%!RPJYV#O%R!MH!%]Y%HP%IO%!#!R%OH%#J%!PI!^MMR!
#`NIR#IO%!MH!#[#PV#`PVPQ\)!FMU%[%HW!^MH!%#OZ!JY%OP%J!QZ%! PLY#OQ!MI!QZ%PH!M[%H#VV!YMYNV#QPMI!UPVV!`%!
I%$VP$P`V%)



"#$%!&!'(

Marine Mammals

Blue Whales

<VN%!UZ#V%J!Z#[%!`%%I!YH%RMLPI#Q%V\!JP$ZQ%R!PI!QZ%!U%JQ%HI!%IQH#IO%!QM!QZ%!+MNQZ!1#H#I#_P!<P$ZQ!
`%QU%%I!QZ%!BG!#IR!*BGL!`#QZ\L%QHPO!OMIQMNHJ)!6!R%RPO#Q%R!#%HP#V!O%Q#O%#I!JNH[%\!M[%H!QUM!\%#HJ!
^#PV%R!QM!R%Q%OQ!#I\!`VN%!UZ#V%J!PI!QZ%![POPIPQ\!M^!QZ%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\ #H%#JW UZPOZ!QZ%!
jMPIQ!+Q#Q%L%IQ!M^!,]Y%HQJ!PI!QZ%!3P%VR!M^!,^^%OQJ!MI!/#HPI%!/#LL#VJ!PIOVNRPI$!0MPJ%!OMIOVNR%R!L#\!
H%YH%J%IQ! QZ%! %R$%! M^! QZ%! `VN%!UZ#V%! ^%%RPI$! $HMNIRJ! PI! QZ%! +MNQZ! 1#H#I#_P! <P$ZQ! #J! Y#HQ! M^! QZ%!
OMIJPR%H#QPMI!M^!115bJ!^PHJQ!L#HPI%!OMIJ%IQ!#YYVPO#QPMI)!

1Z%!YMQ%IQP#V!^%%RPI$!#H%#!M^!`VN%!UZ#V%J!PI!QZ%!+MNQZ!1#H#I#_P!<P$ZQ PJ!#YYHM]PL#Q%V\!'AWA(G_L' P^!
#H%#J! JZ#VVMU%H! QZ#I! 'BL! #H%! %]OVNR%R)! 0.D6! Z#J! R%Q%HLPI%R QZ#Q! $P[%I! QZ%! #H%#J! UZ%H%
JNJY%IR%R! J%RPL%IQ! OMIO%IQH#QPMIJ #H% %V%[#Q%R! #`M[%! 'L$aV! RN%! QM! QZ%! YHMYMJ%R! PHMI! J#IR!
H%OM[%H\ H%YH%J%IQJ!MIV\!G)'m!M^!QZPJ!YMQ%IQP#V!^%%RPI$!#H%#W!#IR!VP%J!MI!QZ%!L#H$PIJ M^!`VN%!UZ#V%!
^%%RPI$!$HMNIRJ)!1Z%H%^MH%!QZ%!#JJ%JJL%IQW!UZPOZ!PJ!`#J%R!MI!QZ%!`%JQ!#[#PV#`V%!PI^MHL#QPMIW!JZMUJ!
QZ#Q!#I\!RPJYV#O%L%IQ!M^!`VN%!UZ#V%J!MH!R%OH%#J%!PI!_HPVV!#`NIR#IO%!MH!#[#PV#`PVPQ\!RN%!QM!PHMI!J#IR!
H%OM[%H\ UPVV!Z#[%!I%$VP$P`V%!%^^%OQJ MI!`VN%!UZ#V%J!UZPV%!PI!QZ%!+MNQZ!1#H#I#_P!<P$ZQ)

Southern Right Whales

4P[%I! QZ#Q! JMNQZ%HI! HP$ZQ! UZ#V%J! #H%! NIVP_%V\! QM! `%! ^%%RPI$! MI! VMO#VV\! #[#PV#`V% YH%\! RNHPI$! QZ%!
Y%HPMR! QZ%\! QH#IJPQ! QZHMN$Z! QZ%! PIJZMH%! U#Q%HJ! M^! QZ%! +MNQZ! 1#H#I#_P! <P$ZQW! #IR! QZ#Q! LMR%VVPI$!
YH%RPOQJ QZ#Q! QZ%!L#cMHPQ\! M^! QZ%! +MNQZ! 1#H#I#_P! <P$ZQ PJ! NI^#[MNH#`V%! Z#`PQ#Q! ^MH! JMNQZ%HI! HP$ZQ!
UZ#V%J!RNHPI$!QZ%!UPIQ%H!O#V[PI$W!JNO_VPI$!#IR LP$H#QPMI!Y%HPMRW!0.D6!OMIJPR%H%R!QZ#Q!QZ%!YHMYMJ%R!
J%RPL%IQ!H%OM[%H\ #OQP[PQP%J!UPVV!IMQ #^^%OQ!QZPJ!JY%OP%J)!!

Killer Whales

1Z%!L#cMHPQ\!M^!QZ%!+MNQZ!1#H#I#_P!<P$ZQ!PJ H%$#HR%R!#J!MIV\!LMR%H#Q%V\!^#[MNH#`V%!Z#`PQ#Q!^MH!_PVV%H!
UZ#V%JW UPQZ!PQJ!YH%\!JY%OP%J!MOONHHPI$!M[%H!#!UPR%!#H%#!PI!QZ%!+MNQZ!1#H#I#_P!<P$ZQ)!

1Z%!YHMYMJ%R!PHMI!J#IR!H%OM[%H\!#OQP[PQP%J!#H%!#JJ%JJ%R!IMQ!QM!O#NJ%!#I\!L%#JNH#`V%!RPJYV#O%L%IQW!
MH!R%OH%#J%!YH%\!#`NIR#IO%!MH!#[#PV#`PVPQ\!RNHPI$!QZ%!Y%HPMRJ!QZ#Q!_PVV%H!UZ#V%J![PJPQ!QZ%!H%$PMI)

Hector’s Dolphin

1Z%! L#cMHPQ\! M^! QZ%! +MNQZ! 1#H#I#_P! <P$ZQ! PJ! NI^#[MNH#`V%! Z#`PQ#Q! ^MH! F%OQMHbJ! RMVYZPIJ! K
R%LMIJQH#Q%R!`\!QZ%!I%#H!#`J%IO%!M^!JP$ZQPI$J!M^!F%OQMHbJ!RMVYZPIJ!PI!QZ%!H%$PMI)!1Z%!YH%^%H%IO%!M^!
F%OQMHbJ!RMVYZPI!^MH!#H%#J!M^!VMU!U#Q%H!OV#HPQ\W!#IR!QZ%!VP_%V\!I%$VP$P`V%!%^^%OQJ!M^!PHMI!J#IR!H%OM[%H\!
#OQP[PQP%J!MI!JQMO_J!M^!YH%\!JY%OP%JW!L%#IJ!QZ#Q!J%RPL%IQ!H%OM[%H\!PJ!#JJ%JJ%R!IMQ!QM!Z#[%!#I\!%^^%OQJ!
MI!QZPJ!JY%OP%J)



"#$%!&!'@

Common Dolphins

2MLLMI! RMVYZPIJ! Z#[%! #! UPR%! RPJQHP`NQPMI! #IR! UPR%! H#I$PI$! LM[%L%IQJ! #HMNIR! 0%U! ;%#V#IR)!
0.D6!Z#J!OMIOVNR%R!QZ#Q!#I\!RPJYV#O%L%IQ!M^!OMLLMI!RMVYZPIJW!MH!R%OH%#J%!PI!YH%\!#`NIR#IO%!MH!
#[#PV#`PVPQ\! RN%! QM! YHMYMJ%R! PHMI! J#IR! H%OM[%H\ UPVV Z#[%! I%$VP$P`V%! %^^%OQJ! MI! QZ%! JQ#QNJ! M^! QZ%!
OMLLMI!RMVYZPI!YMYNV#QPMI!PI!QZ%!+MNQZ!1#H#I#_P!<P$ZQ)

Pilot Whales

"PVMQ! UZ#V%J! Z#[%! #! UPR%! RPJQHP`NQPMI! #IR! UPR%! H#I$PI$! LM[%L%IQJ! #HMNIR! 0%U! ;%#V#IR)! 6I\!
RPJYV#O%L%IQW!MH!R%OH%#J%!PI!YH%\!#`NIR#IO%!MH!#[#PV#`PVPQ\!RN%!QM!J%RPL%IQ!H%OM[%H\ #OQP[PQP%J!UPVVW!
#OOMHRPI$!QM!0.D6W Z#[%!I%$VP$P`V%!%^^%OQJ!MI!QZ%!JQ#QNJ!M^!QZ%!YPVMQ!UZ#V%!YMYNV#QPMIJ)

5.3 Effects on Primary Production of Proposed Iron Sand Sediment Recovery in 
the South Taranaki Bight Region 

1ZPJ!#JJ%JJL%IQ!#RRH%JJ%J!QZ%!PLY#OQ!MI!YHPL#H\!YHMRNOQP[PQ\!QZ#Q!UMNVR!H%JNVQ!^HML!QZ%!H%V%#J%!M^!
J%RPL%IQ!PIQM!QZ%!U#Q%H!OMVNLI)!1Z%!PIOH%#J%R!JNJY%IR%R!J%RPL%IQ!PI!QZ%!U#Q%H!OMVNLI!UPVV!#^^%OQ!
QZ%!MYQPO#V!YHMY%HQP%J!M^!QZ%!U#Q%HW!JY%OP^PO#VV\!PQJ!OV#HPQ\!#IR!OMVMNHW!UZPOZ!L#\W!PI!QNHIW!#^^%OQ!`PMQ#)!
1Z%!MYQPO#V! %^^%OQJ!M^! PHMI! J#IR! H%OM[%H\! S#J!RPJQPIOQ! ^HML!hL#JJ!%^^%OQJiT! PIOVNR%! OZ#I$%J! QM! VP$ZQ!
#QQ%IN#QPMIW!UZPOZ!#^^%OQJ! QZ%!#LMNIQ!M^!YHPL#H\!YHMRNOQPMI! S""T!`\! H%RNOPI$! VP$ZQ!#[#PV#`PVPQ\! ^MH!
#V$#%!PI!QZ%!U#Q%H!#IR!MI!QZ%!J%#`%R)!

1Z%!MYQPO#V!LMR%VJ!Z#[%!`%%I!H%HNI!#IR!QZ%!H%JNVQJ!O#H%^NVV\ H%[P%U%R!`\!115bJ! VMO#V!#IR!M^^JZMH%!
#R[PJMHJ)!!1Z%!_%\!H%JNVQJ!M^!QZ%PH!I%U!#JJ%JJL%IQ!#H%!#J!^MVVMUJd

� :P$ZQ! PI! QZ%! U#Q%H! OMVNLIW! PIQ%$H#Q%R! M[%H! QZ%! LMR%VV%R! #H%#! #IR! #[%H#$%R! `\! \%#HW! PJ!
YH%RPOQ%R! QM! `%! H%RNO%R! `\! *)Am! SPHMI! J#IR! H%OM[%H\! #Q! +PQ%! 6T! #IR! `\! *)Xm! SPHMI! J#IR!
H%OM[%H\!#Q!+PQ%!<Te

� =IR%H!hI#QNH#Vi!OMIRPQPMIJW!#`MNQ!'?)Xm!M^!QZ%!J%#`%R!M^!QZ%!LMR%VV%R!#H%#!H%O%P[%J!LMH%!
QZ#I! G)G@! LMV! YZMQMIJ! LK'RK*)! 1ZPJ! PJ! #I! %JQPL#Q%! M^! QZ%! #YYHM]PL#Q%! LPIPLNL! VP$ZQ!
H%fNPH%L%IQJ!^MH!/"<!QM!$HMU!S4#QQNJM!%Q #V)!'GGXT!SQZMN$Z!PQ!PJ!YMJJP`V%!QZ#Q!/"<!O#I!$HMU!
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8. Appendix 1: Supplementary Science Layout
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4. THE ECONOMIC IMPACT
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PREFACE 
This report has been prepared for Trans-Tasman Resources Limited by Jason Leung-Wai from 
MartinJenkins (Martin, Jenkins & Associates Limited). Nick Davis provided internal peer review. 

MartinJenkins advises clients in the public, private and not-for-profit sectors, providing services in 
these areas: 

 Public policy 

 Economic development 

 Evaluation and research 

 Strategy and investment 

 Performance improvement and monitoring 

 Organisational improvement 

 Employment relations 

 Financial and economic analysis. 

Our aim is to provide an integrated and comprehensive response to client needs – connecting our skill 
sets and applying fresh thinking to lift performance.  

MartinJenkins is a privately owned New Zealand limited liability company. We have offices in 
Wellington and Auckland. The company was established in 1993 and is governed by a Board made up 
of executive directors Doug Martin, Kevin Jenkins, Michael Mills, Nick Davis and Nick Hill, plus 
independent directors Peter Taylor (Chair) and Sir John Wells. 
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EXECUTIVE SUMMARY 
Trans-Tasman Resources’ (TTR) proposed offshore iron sands project will have a positive economic 
impact on the South Taranaki, Whanganui and New Plymouth districts. The project will also make a 
significant contribution to the New Zealand economy through royalties, taxes and export earnings. The 
project complements existing industries in the region and will encourage high value economic activity 
in an area facing economic decline. 

MartinJenkins was commissioned to undertake an economic impact analysis of the iron sands project 
on the local (South Taranaki and Whanganui), regional (South Taranaki, Whanganui, New Plymouth 
and Stratford) and national economies. The economic impact is based on Regional Input-Output 
Multiplier Analysis, which is an established and accepted approach to estimating economic impacts in 
a defined area from an activity. 

The iron sands project 

The iron sands project aims to extract iron ore from iron sand from the seabed of the South Taranaki 
Bight, in an area which is between 22 and 37 kilometres off the coast of South Taranaki. The iron ore 
will then processed at sea and exported to international markets. 

TTR has a 20 year mining permit and the project is expected to recover 5 million tonnes of iron ore per 
annum. The operational expenditure for the project is estimated to be approximately $254 million 
annually. About $133 million of that annual expenditure will be spent in New Zealand. Of that 
approximately $73 million is expected to be spent in the Taranaki/Whanganui region, with $35 million 
spent directly in the South Taranaki and Whanganui districts each year. 

The economic impact 

The analysis in this assessment is underpinned by projected operational expenditure from the project 
in several study areas and applying Regional Input-Output Multiplier Analysis to measure the direct, 
indirect and induced GDP and employment impacts. 

The total economic impact of the iron sands project on the local, regional and national economies is 
shown in the following table. 
 

 
Source: MartinJenkins 
 

Each year the iron sands project is estimated, at the: 

 local level, to generate an additional $45.1 million in expenditure, generating $18.6 million in GDP 
and supporting 299 jobs 

Total impact by study area Expenditure
$m

GDP 
$m

Employment
FTEs

Local 45.1 18.6 299
Regional 115.7 50.6 705
National 349.1 159.0 1,666

◊-------
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 regional level, to generate an additional $115.7 million in expenditure, generating $50.6 million in 
GDP and supporting 705 jobs 

 national level, to generate an additional $349.1 million in expenditure, generating $159 million in 
GDP and supporting 1,666 jobs. 

The project will also contribute to Government income through royalties and taxes and to New 
Zealand’s export earnings. At a conservative price of US$40/tonne and a US$/NZ$ exchange rate of 
$0.65, the project would contribute $6.15 million in royalties and about $312 million in export earnings 
each year. Government would also collect taxes from the venture. 

The price of iron ore is unlikely to affect the economic impact analysis. The bulk of the economic 
impacts arise from the expenses associated with the project. Price rises will lead to greater royalties, 
taxes and profits, but these are less important contributors to economic impact and more 
unpredictable to forecast than operational expenditure. If iron ore prices fall, the royalties, taxes and 
profits will decline, but the economic impact will continue to occur until the price falls below the break-
even point for a prolonged period forcing the project to cease operations. 

Wider benefits 

The iron sands project will have a significant effect on the South Taranaki and Whanganui district 
economies. The location of the project in South Taranaki and Whanganui would encourage much 
needed activity in an area that is not performing well economically.  

The project would add to the diversification of economic activity in the Taranaki/Whanganui region, 
which is heavily reliant on the oil and gas and dairy sectors. The project would improve the resilience 
of businesses in the region, where the key sectors are prone to global commodity prices and cycles. 
At the same time, the services required by the project are complementary to existing services 
demanded in the region, ensuring that local businesses will participate in and benefit from the activity.  

TTR is well aware of their potential to make a meaningful contribution to the local economy. They 
recognise that a local focus will make for a more stable and successful business. TTR is seeking to 
encourage and support as much local engagement as reasonably and financially possible, both in 
their own activity, but also the services they purchase from out-of-region providers. Their own activities 
include encouraging servicing activity within the area, exploring the potential for setting up a training 
facility, and local labour content targets. Their main suppliers will also be set local labour content 
targets. 

-------◊ 
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Figure 1: Economic benefits of the TTR iron sands project
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INTRODUCTION 
MartinJenkins has been engaged to undertake an economic impact analysis of Trans-Tasman 
Resources Limited’s (TTR) proposed offshore iron sands project on the local (South 
Taranaki/Whanganui), regional (Taranaki/Whanganui), and national (New Zealand) economies. 

Background 
TTR is investigating an iron sands mining project off the west coast of South Taranaki. Based on a 20 
year operational lifespan, it is expected that the project will have a positive impact on the study areas 
in terms of economic activity (expenditure and GDP) and jobs.  

The project will also have qualitative impacts on the study areas in relation to: 

 improving the resilience of the economy by providing diversification in a complementary area of 
activity 

 encouraging regional economic development through operating as much as financially 
reasonably possible in the local area, engaging with the local community and encouraging local 
training and employment in the project. 

There are also benefits to New Zealand through increasing exports, generating royalties on the 
mineral resource and meeting statutory and regulatory contributions including payment of taxes. 

Method 
The report identifies the economic impact at the local, regional and national levels as a result of the 
activity generated by the iron sands project. 

Regional input-output multiplier analysis 
The underpinning method is Input-Output (I-O) Multiplier Analysis, which estimates the economy-wide 
effects that an initial change in economic activity has on a particular economy. 

Regional I-O tables and multipliers are constructed from a detailed set of industry accounts that 
measure the commodities produced by each industry and the use of these commodities by other 
industries and final users within the region. An initial change in economic activity results in diminishing 
rounds of new spending as leakages occur through saving or spending outside the region. 

The economic impact analysis follows the accepted practice of identifying the impact from the direct 
expenditure associated with the project and then applying regional multipliers1 to determine the indirect 
and induced effects of that initial expenditure in terms of gross output, value added (GDP), and 
employment.2  

 
1  There is no official set of regional input-output tables. Regional tables are calculated by several private providers. The input-output tables 

and multipliers used in this analysis were generated by Butcher and Partners limited and are based on the latest national input-output 
tables. Butcher and Partners are acknowledged and respected providers of regional input-output tables, which have been used in 
numerous economic impact studies in New Zealand over the years. 

2  Gross output, value added and FTE employment are defined in the appendix on p 33.  

-------◊ 
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Direct impacts are those that are initially generated by the initial expenditure with businesses. Indirect 
impacts occur when those initial businesses purchase materials, goods and services from supplier 
firms, who in turn make further purchases from their suppliers and so forth. Induced impacts occur 
when employees in those businesses providing the materials, goods and services are paid wages and 
the enterprises generate profits that are then spent on consumption within the region. 

Operational expenditure is assigned to the appropriate industry category and ratios and multipliers are 
applied. The totals for each industry are aggregated to provide the direct, indirect and induced 
economic impacts in terms of gross output (expenditure), value added (GDP) and employment (FTEs). 
Where estimates of direct employment are known, these are incorporated directly into the model (the 
employment to output ratio is over-ridden). 

This approach is consistent with that used in a recent report on the economic impact of the oil and gas 
sector on the Taranaki and New Zealand economy (Venture Taranaki, 2015). 

Economic activity 
Direct activity is measured in terms of annual average operational expenditure. This has been 
provided directly by TTR and is derived from their business plan.  

As well as expenditure, we have incorporated estimates of direct employment by TTR and by major 
suppliers to service the operation (such as for fuel bunkering). This provides a more accurate 
assessment of the likely employment impacts as a result of activity. 

The analysis does not include economic activity from the initial set up and construction costs of the 
iron sands project. Nor does it include expenditure from the royalties and taxes paid by TTR to the 
government. 

Study area 
The report looks at the economic activity within three study areas – local, regional and national. The 
local study area consists of South Taranaki and Whanganui. It is where the iron sands operations will 
occur. The regional study area is made up of four local authorities - South Taranaki, Whanganui, 
Stratford, and New Plymouth. A large portion of expenditure will be within this regional study area. The 
national study area is New Zealand. 

Prices 
All prices are expressed in nominal New Zealand Dollars unless otherwise noted. 

Exchange rates and fuel cost assumptions 
The analysis is based on operational expenditure, which is less exposed to changes in exchange rates 
and commodity prices. However, there is still a large import component as Heavy Fuel Oil (HFO) is a 
major cost. Overseas expenditure is based on a NZ$/US$ exchange rate of 0.65. HFO is factored in at 
$350/t. 

Historical trends in the NZ$/US$ exchange rate and HFO prices are shown in the following two figures. 

◊-------
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Figure 2: NZ$/US$ exchange rate, 2006 to 2015 

 
Source: Reserve Bank New Zealand 
 

Over the last 10 years the New Zealand dollar has fluctuated within a fairly broad range of US$0.52 to 
US$0.87. Over the last 15 years, the average exchange rate has been US$0.66, while over the last 10 
years it has averaged US$0.74. Most recently it has been declining from an historical high and is 
currently fluctuating between US$0.63 and US$0.66.  

Volatility and short term fluctuations aside, we consider that the NZ$/US$ rate of 0.65 used in the 
analysis is reasonable and conservative. Ultimately, the analysis captures New Zealand operating 
expenditure in New Zealand dollars and so therefore fluctuations in the exchange rate will have only 
minor effects on the economic impact. 
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Figure 3: Heavy Fuel Oil spot price, 1990 to 2015 

 
Source: National Institute of Statistics and Economic Studies (Insee) 
 

The price of HFO stayed relatively constant over the 1990’s before increasing over the 2000’s, 
peaking at US$760/tonne before contracting sharply as a result of the global financial crisis. Prices 
had almost recovered before they started easing off in 2011. There has been a rapid fall over the last 
two years with the latest price being US$307/tonne (July 2015). 

Looking ahead, HFO prices correlate to movements in crude oil prices, which are expected to stay 
subdued over the short to medium term. However, as noted earlier, the analysis is capturing the 
benefits from the level of activity rather than the price of inputs. Volumes are unlikely to change over 
time so operational activity and economic activity will not be significantly affected by changes in HFO 
prices. 

Royalties and taxes 
TTR is a permit holder and must pay to the Crown royalties in respect of all minerals obtained under 
that permit that are sold, used in the production process, are otherwise exchanged or removed from 
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2 An accounting profits royalty of 10 percent of the accounting profits, or provisional accounting 
profits, as the case may be, of the minerals obtained under the permit. 

As a New Zealand corporate, TTR will also have to pay company tax. The maximum company Income 
Tax rate is 28 percent. New Zealand tax resident employees also pay tax on wages and salaries at 
rates up to 33 percent. 

While the focus of the analysis is on expenditure, if revenues increase, then economic contribution in 
terms of royalties and taxation of the iron sands project will also increase. The contribution to royalties 
and taxation are influenced by exchange rate and input costs, but they are mostly dependent upon the 
price of iron ore concentrate.  

Figure 4: Iron ore spot prices, 1990 to 2015 

 
Source: National Institute of Statistics and Economic Studies (Insee) 
Note: Iron ore – Chinese imports, Tianjin Port, Spot price – CIF, 62% Fe type. TTR iron sand is slightly different in that the iron ore content is 58%. 
Prices will be benchmarked against the Platts TSI 58 index price, which is a relatively new index. However, the trend in prices is likely to be 
relatively consistent with the above analysis. 
 

The index price for iron ore stayed constant over the 1990s and into the early 2000’s before increasing 
exponentially, peaking in January 2011 at US$180/t. Since then the index price fell to just over 
US$50/t in July 2015 and at the time of this report is approximately US$55/t. 

The general consensus is that prices over the short to medium term will ease slightly due to 
oversupply in the market and reduced demand out of China. UBS forecasts a long-term iron ore price 
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of US$55/t, while Goldman Sachs has forecast prices to drop to US$40/t in 2017/18.3 The World Bank 
has forecast iron ore prices of US$75/t in 2025.4 

The price of iron ore is unlikely to affect the economic impact analysis. The bulk of the economic 
impacts arise from the expenses associated with the project. Price rises will lead to greater royalties, 
taxes and profits, but these are less important contributors to economic impact and more 
unpredictable to forecast than operational expenditure. If iron ore prices fall, the royalties, taxes and 
profits will decline, but the economic impact will continue to occur until the price falls below the break-
even point for a prolonged period forcing the project to cease operations. 

Limitations 

Regional I-O Multiplier Analysis limitations 
Regional I-O Multiplier Analysis is a static model that does not allow for price changes resulting from 
activity. Further the approach requires that economic activity applied to the model is additional to 
existing activity and that it does not include displaced activity from other areas of the economy. 

While this project is significant, we do not consider that its operations will result in price changes. 
There are four reasons why we have come to this conclusion.  

1 The activity will be additional as it is utilising a resource that currently has no economic value.  

2 The project is relatively niche and so it will attract global capital that is unlikely to displace existing 
or potential projects.  

3 There is currently excess capacity in the market so support activity can be absorbed without 
putting upward pressure on prices. Also, in the initial phases, employment will likely be filled from 
the international market. Very senior roles likely to be advertised are specialist positions and are 
unlikely to be sourced/filled from existing employees in the region. 

4 Iron ore is a globally traded commodity. As a very small player (<1%), TTR entering the market 
will not have any influence on international prices for iron ore. 

How this analysis addresses the limitations of I-O Multiplier analysis is presented in a table on page 
34. 

Accuracy of the Regional I-O Multipliers 
The smaller the geographic area being assessed and the more aggregated the analysis of industries, 
the less accurate the model. 

Our view is that the Taranaki region is a relatively isolated region with a strong supporting services 
industry built around energy and the dairy sector. As a result, the intermediate production and 

 
3  (Els, 2015)www.mining.com/iron-ore-price -rally-turns-into-dead-cat-bounce/. Published 29 April 2015. Downloaded on 09 September 2015 
4  (World Bank, 2015). World Bank Commodities Price Forecast (nominal US dollars). Released July 20, 2015. 

◊-------
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leakages out of the region are clearer than for many other regions of New Zealand. For the same 
reasons, leakage out of South Taranaki is likely to be into New Plymouth. 

Industry accuracy is enhanced by assigning expenditure into the appropriate industry rather than 
lumping it all into a single associated industry. This ensures that the multipliers and relationships 
between expenditure, GDP and output are as accurate as possible. Second, in our analysis we have 
incorporated estimates of direct employment where applicable. This ensures that our employment 
multipliers are consistent with our understanding of the likely level of employment activity. 

There are no official regional I-O tables. There are several private sector providers of regional I-O 
tables. This analysis uses regional I-O tables supplied by Butcher Partners. Butcher Partners is a 
recognised supplier of regional tables that have been used in a number of economic impact analysis 
studies of industries and events throughout the regions of New Zealand. 

Report structure 
The report is split into three sections. The next section explores the economic activity likely to occur as 
a result of the iron sands project. It includes a description of the likely activity and provides a 
breakdown of estimated annual expenditure and direct employment by TTR.  

From there we undertake the economic impact analysis. This uses average expenditure and 
employment estimates to calculate the direct, indirect and induced impacts of the iron sands project on 
the South Taranaki/Whanganui districts, Taranaki/Whanganui region, and New Zealand economies. It 
also explores the contribution of the project to New Zealand through royalties, taxes and exports.  

The final section explores the wider impacts of the iron sands project on the area. These wider 
impacts are not quantifiable but rather demonstrate how the iron sands project aligns to, and improves 
economic sustainability and resilience in the South Taranaki and Whanganui districts and the wider 
Taranaki region. There is also a brief discussion on the cost of potential negative impacts on tourism 
and commercial and recreational fishing. 

-------◊ 
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THE STUDY AREAS 
There are three study areas where 
we consider the economic impact. 
The local area (Whanganui and 
South Taranaki district councils), the 
region area (the local area plus New 
Plymouth and Stratford district 
councils), and the country area (the 
whole of New Zealand). 

The local area is a largely rural, 
agrarian-based economy in the 
hinterland of the western coast of the 
North Island.  

In the region area, New Plymouth is 
the main service centre for the 
Taranaki region. Hawera is a smaller 
service centre in South Taranaki. 
Whanganui has a relatively large 
town centre, with people either 
travelling south to Palmerston North, 
or north to New Plymouth for the next 
tier of services. 

Both South Taranaki and Whanganui 
have been experiencing a decline in economic activity over the last ten years in terms of population 
and GDP, while employment has been static. Unemployment is relatively high, particularly in 
Whanganui. This is reflected in the relatively high proportion of beneficiaries in the region. 

The Taranaki economy has been led by growth in New Plymouth, on the back of good performances 
in the dairy and oil and gas sectors and subsequent improvements in the liveability of the district. The 
New Plymouth District has seen population, employment and GDP growing faster than the New 
Zealand average over the last ten years. When other districts in the study area are incorporated, 
growth across all indicators is below that for New Zealand as a whole. 

Table 3 looks at three metrics of growth in the study areas over the last ten years – population, 
employment and GDP. 

Table 2: Map of the local and regional study areas 

 
Source: Local Government New Zealand 
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Table 3: Study area metrics, 2004 to 2014 

Study area 
Population 

2014 
%pa Growth 

04-14 
Employment 

2014 
%pa Growth 

04-14 
GDP 

$m 
%pa Growth 

04-14 

South 
Taranaki/Whanganui 70,900 -0.1% 32,432 0.0% 3,761 -0.5% 

Taranaki 
region/Whanganui 158,360 0.5% 75,269 0.9% 10,757 1.3% 

New Zealand 4,509,900 1.0% 2,229,679 1.2% 241,262 1.8% 

Source: Infometrics Regional Database 
 

The South Taranaki/Whanganui area has not done as well as the wider Taranaki/Whanganui area, 
which has not done as well as New Zealand as a whole. 

The South Taranaki/Whanganui area has a population of just under 71,000, provides employment for 
32,400 people and contributes $3.5 billion to GDP. The population has been declining over the last ten 
years by 0.1 percent annually. Employment has remained static, while GDP has fallen by 0.5 percent 
per annum. 

At the Taranaki/Whanganui area level, the metrics have been positive. The population of 158,400 has 
been growing by 0.5 percent annually over the last ten years. Employment has grown even faster at 
0.9 percent per annum, while GDP has growth at 1.3 percent per annum. However, the rates of growth 
are below the New Zealand average, with population growing at half the national rate and employment 
and GDP at close to 75 percent of the national rate. 

Table 4 shows the number of people on a benefit in the different study areas in June 2015. 

Table 4: Benefits by area, June 2015 
 Jobseeker Sole Parent  Supported 

Living 
Other Main 

Benefits Total 

Hawera 542 366 541 11 1,460 

Whanganui 2,192 1,121 1,677 68 5,058 

South Taranaki/Whanganui 2,734 1,487 2,218 79 6,518 

Taranaki/Whanganui 4,313 2,344 4,083 88 11,117 

Source: Ministry of Social Development 
 

Over 2,700 people were looking for work in the South Taranaki/Whanganui study area. The majority of 
these (80 percent) were based in Whanganui. 

A further 1,580 people were on a jobseeker benefit in the New Plymouth district. At the 
Taranaki/Whanganui area there were a total of 4,300 people looking for work.  

Recent labour market statistics are not available at the district level. However, at the 2013 census 
Whanganui had an unemployment rate of 9.6 percent and a participation rate of 60.5. In South 
Taranaki, the unemployment rate was 5.8 percent and the participation rate was 68.4. For the 

-------◊ 
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Taranaki region, the unemployment rate was much lower at 4.8 percent, with a participation rate of 
70.5 percent. 

To put this into context, the New Zealand unemployment rate at the time was 7.1 percent and the 
participation rate was 67.0. 

A project of the magnitude of the TTR iron sands would be expected to generate a noticeable increase 
in economic activity in the South Taranaki and Whanganui economies. Similarly, at the Taranaki 
region level, the iron sands project would have an impact on economic activity as well as the viability 
and the resilience of a number of businesses that it would engage with. 

◊-------
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TTR’S PROPOSED IRON SANDS
PROJECT
TTR is a New Zealand company, established in 2007 to explore and develop the North Island’s 
offshore iron sand deposits. TTR is headquartered in Wellington and is funded by New Zealand and 
international investment. TTR is keen to build offshore iron ore extraction into a new resource industry 
for New Zealand. TTR’s mission is to develop a world class, profitable and responsible iron sands 
export company.

Iron sand
Iron sand is magnetic iron ore that originated as crystals in the volcanic rocks of western Taranaki and 
the Taupo Volcanic Zone. The iron sand was transported to the coast by rivers, and then along the 
coast by currents, waves and wind settling in dunes. These dunes were covered by rising sea levels at 
the last marine transgression and became part of the seabed. The regular agitation of the sea over 
thousands of years by waves and currents has reworked the seabed to an expansive, relatively flat 
and featureless sandy seafloor.

Iron ore concentrate is 
produced when separated from 
the iron sands. It principally 
comprises magnetite, titanium 
oxide and vanadium oxide, 
each of which have 
commercial uses. These 
concentrates will be exported 
to global markets.

Activity
TTR has a 20 year Mining 
Permit granting exclusive 
mineral rights to approximately 
66km2 of the South Taranaki 
Bight (Figure 5). 

TTR proposes to extract up to 
50 million tonnes of iron-rich 
sediment from the seabed 
each year. The sediment will 
be processed aboard an 
Integrated Mining Vessel
(IMV). From that, around 5 

Figure 5: Map of the iron sands project permit area

Source: Trans-Tasman Resources Ltd
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million tonnes of iron ore concentrate (about 10 percent of the extracted material) will be collected. 
The remaining sediment (45 million tonnes annually) will be re-deposited on the seafloor in a 
controlled manner, usually backfilling previously extracted areas. The iron ore concentrate from the 
IMV will be slurried to a transhipment vessel where it will be de-watered and stored ready for transfer 
to bulk carrier vessels for export to world markets. This entire process occurs in a single, controlled 
pass over each mining block. 

The project will directly require over 200 people to operate 
the offshore vessels, with a further 50 staff required in 
support, engineering, administration, environmental and 
other contracting roles. The activity is expected to continue 
for 20 years. 

The project will also purchase services from a number of 
other independent businesses. Many of these services can 
be delivered from within the study area. This includes fuel 
bunkering, environmental monitoring, repairs and 
maintenance, health and insurance, and business services. 

It is understood that TTR has undertaken to work with the 
local community to encourage local engagement and 
participation on the project. This includes both in the 
delivery of support services, but also in encouraging local 
employment directly on the project as well as industry 
training. 

Operating activities 
Although the activity occurs more than 20 kilometres off the 
coast there will be onshore operations associated with the 
project, with as much activity run out of South Taranaki, 
Whanganui and New Plymouth as reasonably and 
financially feasible. The majority of employment will be in 
providing support to the offshore operations.  

The project’s mining operations are centred on an IMV that contains the extraction, processing and 
tailings deposition mechanisms and a single Floating Storage and Offloading vessel (FSO) that will 
transfer the process concentrate from the IMV onto standard commercial bulk cape-size vessels for 
delivery to end users. 

These large vessels will be supported by a mid-sized Anchor Handling Tug (AHT) that will assist with 
the provisioning of the vessels, transfer of equipment, and the connection of floating hoses during the 
concentrate transfer from the IMV to FSO, the berthing of the FSO to the conventional bulk cargo 
vessels5, and anchor and mooring relocation. The AHT will also provide refuelling assistance and be 

 
5  The conventional bulk cargo vessels will be contracted by TTR and will not generate any employment in New Zealand. 

Environmental impacts 

The initial extraction activity will 
occur more than 22 kilometres off 
the coast of Patea in water depths of 
20 to 45 metres and within an area 
of approximately 66 square 
kilometres.  

There are no marine reserves or 
marine mammal sanctuaries in this 
area, and very few reefs. The 
seabed lies in an area of constantly 
shifting sands, so is largely 
featureless with no rare or vulnerable 
ecosystems. 

Processing on the integrated mining 
vessel involves separation of the ore 
from the seabed material using 
gravity and magnetic processes, and 
does not involve the addition of any 
chemicals or other products. The 
extraction and processing method 
have been refined to minimise the 
potential environmental effects of the 
operations. 

◊-------
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equipped to assist in case of any fuel spillage and fire. A Geotechnical Survey Vessel (GSV) will 
undertake testing and monitoring activity for the project. 

IMV and FSO 

The IMV and FSO will be “on-station” 24/7 so therefore both vessels will be provisioned, refuelled and 
maintained while at sea. The crew and, where needed, ad-hoc maintenance staff, of both the IMV and 
FSO, will be transferred via helicopter from a proposed base in South Taranaki, while provisions and 
equipment will be transferred by the AHT out of New Plymouth. 

Permanent manning requirements of the IMV and the FSO are 122 and 51 people respectively. This 
allows for two rotations and includes an allowance for relief during holiday periods. These people 
would be employed directly by TTR. 

The equipment on board both these vessels has been designed to be modular in nature, enabling 
equipment to be transferred via the AHT to a contracted engineering facility in New Plymouth where 
major repairs or servicing will take place. It is envisaged that smaller repairs and emergency supplies 
would be sourced within the South Taranaki region and supplied to the operational vessels via 
helicopter or available vessel. 

Servicing activity, including maintenance and repairs, would be contracted out to a third party supplier. 

AHT 

The AHT will be scheduled to return to new Plymouth periodically to refuel, change crew, collect 
provisions and, when required, maintain equipment. 

The AHT operations will require 36 people. This allows for two rotations and includes an allowance for 
relief during holiday periods. These people would be employed directly by TTR. 

GSV 

The GSV will be based out of a proposed geotechnical base in Whanganui. It is envisaged that this 
vessel will sail on specific planned objectives and will be independent from the ongoing mining 
operation. It will be crewed, provisioned and supported from its base in Whanganui. The economic 
impact from the servicing vessel is included in the analysis through estimated expenditure on 
geotechnical services. The 17 people required to support these activities would be employed directly 
by TTR. 

TTR Corporate Support 

A further 35 people will be employed in corporate roles within TTR. All of these roles will be New 
Zealand based. About three-quarters of these will be based outside of the Taranaki region while about 
10 percent will be based in South Taranaki. These ratios are estimates only and can change. For 
example, there is a chance that a larger portion of the corporate function could be based in New 
Plymouth. 

Bunkering 

The iron sands project has a high HFO component with an annual spend of close to $30 million. This 
fuel will be sourced in New Zealand through companies who import and refine or bunker fuel in New 
Zealand. The HFO demand is currently rather limited in New Zealand and is supplied out of Auckland. 

-------◊ 
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However, there are a number of constraints that mean the iron sands project’s demand for HFO
requires a bespoke solution. 

There is potential for the HFO to be supplied from the New Zealand Marsden Point refinery, with the 
supply being topped up during the summer (cruise season) by supply through either Singapore or 
Australia. This would result in increased economic activity out of Marsden Point in terms of processing 
and then storing that fuel. A third party supplier would then be contracted to transfer the HFO to the 
iron sands project as required. This would be through 
purchasing HFO from the Marsden Point refinery or 
offshore and then either shipping directly to the iron 
sands vessels, or bunkering the HFO in New 
Plymouth or Wellington and then transferring from 
there to the iron sands vessels.

The supply of HFO will be provided by a third party. 
The economic impact would be captured by inputting 
the expenditure on HFO fuel into the relevant industry 
multipliers. The economic impact analysis is based 
on a bunkering facility in New Plymouth, which would 
directly employ six people.

Potential initiatives to 
encourage local activity
The following initiatives are being explored by TTR to 
encourage local activity. However, these are currently 
exploratory and so haven’t been included in the 
economic impact analysis.

Heli-port

Currently it is expected that helicopter support would 
be provided out of New Plymouth. However, there is
potential, with support from other users in the area, to 
base a helipad in South Taranaki to service activity 
off the South Taranaki coast. If this were to happen it 
would mean additional activity and jobs in the South 
Taranaki/Whanganui district, as well as reducing 
travel time and cost to the project. TTR is exploring 
the possibility and business case for basing a heli-port in Hawera.

A heli-port based in Hawera would employ about six people and have annual operating costs of about 
$750,000. Operators (helicopter companies) would be encouraged to employ local people. As the 
initiative is still being explored, the economic impact analysis currently has this activity being serviced 
out of New Plymouth.

A potential catalyst for new 
activity

High demand for HFO fuel by the iron 
sands project could act as a catalyst for 
developing a dedicated HFO bunkering 
facility – something that New Zealand 
lacks outside of Auckland. A possible 
location could be Wellington. With other 
potential users based in Wellington there 
is strong justification for investment into 
such a facility. This would involve the 
construction of a HFO bunker farm tank 
and the purchase of a dedicated bunker 
barge, an estimated total investment of 
close to $50 million. Such an operation 
could result in up to 14 new direct jobs. 

The potential to capture further business 
would be from other vessels travelling 
through the Cook Strait as well as 
vessels, such as cruise and container 
ships, calling into Wellington. While 
these ships are taking on fuel, other 
vessel support activity is likely to ensue 
such as provedoring, crew changes etc. 
This will all create additional activity, not 
directly related to the iron sands project, 
but catalysed by it.

◊-------
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Operator and trade training facility 

TTR recognises the benefits from ensuring local people are employed in the operation. Possibly even 
more important is ensuring local people benefit from training, as this is an investment that will benefit 
the individuals, the community, and ultimately the project itself. 

TTR is exploring with businesses and Industry Training Providers (ITP) the potential to develop an 
operator and trade training facility in the South Taranaki district, in Hawera or Patea. This facility will 
provide, amongst other skills, Marine Certification qualifications, which are a prerequisite for people to 
work on the iron sands project. It could also deliver engineering qualifications. 

Early discussions suggest that the operator and trade training facility could employ about 11 people 
with operating costs of about $1.1 million annually. About 40 trainees would gain qualifications through 
the facility each year. As this project is still in the discussion phase it has not been included in the 
analysis. 

TTR direct employment 
As part of its business planning, TTR has estimated the direct employment for its operations.  

The delivery of specialist geotechnical and environmental monitoring services will be provided by the 
crew of a relatively small support vessel (20m). 

Table 5 sets out the employees that will be directly employed by TTR as well as the required level of 
experience and skills required. 

Table 5: TTR personnel 
Level Experience Number of jobs 

Grade 1 15+ years 11 

Grade 2 10+ years 19 

Grade 3 10+ years, Technical Degree/Diploma,  22 

Grade 4 10+ years, Trade/Technical Qualification,  107 

Grade 5 5+ years, Trade Qualification,  17 

Grade 6 2+ years,  51 

Total, Marine Personnel 227 

Corporate Positions 35 

Source: TTR 
 

The necessary level of experience and skills required for the project are broken down into six grades. 
It is highly unlikely that grade 1 or 2 people are available in New Zealand. These jobs will need to be 
filled from offshore. The opportunity to hire from New Zealand and from within the region or locally 
increases for lower grade roles. 

-------◊ 
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Local employment is expected to increase over time as participation in the project and training 
programmes continue. Initially, opportunities will be in the lower grade occupations, but will move up 
over time as local employees gain experience and skills. 

As we are aware of these direct employment allocations we have over-ridden the direct employment 
calculation in the model and inputted these figures directly. Indirect and induced impacts are then 
calculated using the Regional I-O Multiplier Analysis model.  

TTR direct expenditure 
Based on the project budget there will be an annual spend of approximately $254 million, of which a 
portion will be spent in New Zealand. Of this portion, some will be spent directly in the local area, 
some will be spent in the region area, and the rest will be spent outside of the Taranaki/Whanganui 
region. This expenditure is broken down by industry grouping and the geographic area where it is 
likely to occur in Table 6. 

Table 6: Operational expenditure by industry, annual average 

 
Source: MartinJenkins 
 

Of the estimated $254 million in annual spend, just over half (52.2 percent) is expected to be in New 
Zealand. Of this $73.4 million is expected to be spent in the Taranaki/Whanganui region, with just 
under half of this again ($34.6 million) spent within South Taranaki/Whanganui. 

Expenditure is spread across seven industry groups in New Zealand. For Taranaki/Whanganui it is 
spread across six industry groups, and within South Taranaki/Whanganui, expenditure is concentrated 
in four industries.  

Looking at the total New Zealand spend, the two main sectors where expenditure occurs are 
exploration and other mining support services, and basic material wholesaling. A total of $34.4 million 
is spent in the exploration and other mining support services sector, which is mainly third party 
provision of services to the offshore mining vessel. Expenditure of $32.6 million in the basic material 
wholesaling sector is made up solely of the purchase of HFO for operating the vessels. This is 
followed by fabricated metal product manufacturing sector expenditure ($21.3 million), which is for 

South 
Taranaki/ 

Whanganui

Taranaki/ 
Whanganui New Zealand

Fabricated metal product manufacturing 21.3 21.3 21.3
Exploration and other mining support services 7.6 17.2 34.4
Scientif ic, architectural and engineering services 3.7 15.8 15.8
Other transport 2.0 10.4 10.4
Basic material w holesaling 0.0 6.5 32.6
Legal and accounting services 0.0 2.1 14.2
Health and general insurance 0.0 0.0 3.9

Total 34.6 73.4 132.7

Industry

Expenditure ($m)

◊-------
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repair and maintenance work on the vessels. Other technical support services related to the activity 
will add another $15.8 million to costs and is categorised as scientific, architectural and engineering 
services. Corporate expenditure in New Zealand, which we have classified as legal and accounting 
services is at $14.2 million. A further, $10.4 million is to be spent on direct labour costs related to the 
mining vessel and is classified as other transport. Finally, there are annual insurance costs of $3.9 
million. 

Of the annual expenditure in New Zealand, 26 percent will be spent directly with businesses in the 
South Taranaki and Whanganui districts. All of the expenditure in fabricated metal product 
manufacturing ($21.3 million) will be initially spent in South Taranaki or Whanganui. About $7.6 million 
will be spent in the exploration and other mining services sector and $3.7 million will be initially spent 
in South Taranaki and Whanganui in the scientific, architectural and engineering services sector. 
Finally about $2 million will be spent in South Taranaki/Whanganui to support the geotechnical 
servicing role, which is categorised in the scientific, architectural and engineering services sector. 

The Taranaki/Whanganui region captures approximately 55 percent of the project’s total New Zealand 
expenditure annually, or $73.4 million. The region accounts for 100 percent of activity in three 
industries - fabricated metal product manufacturing, scientific, architectural and engineering services 
industries, and other transport. It also captures half of the New Zealand expenditure in the exploration 
and other mining support services industry and about 20 percent of activity in the basic material 
wholesaling industry ($6.5 million). Finally, the region captures 15 percent of the activity in legal and 
accounting services. 

-------◊ 
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ECONOMIC IMPACT ANALYSIS 
Economic impact analysis (EIA) shows the additional impact to economic activity (gross output, GDP 
and employment) directly attributable to an event or action, in this case the iron sands project. The EIA 
has been calculated for three study areas – local (South Taranaki and Whanganui districts), regional 
(the Taranaki region and Whanganui district), and New Zealand. The three sets of economic outcomes 
are not additive. That is, the New Zealand impact includes the regional impact, which includes the 
local impact. 

The EIA does not include the impact from taxes and royalties collected by the government. Nor does it 
consider the additional economic benefits to the country from increased exports. These are quantified 
and discussed separately. 

Local (South Taranaki/Whanganui) 

The iron sands project is expected to generate about $18.6 million in 
GDP and employ 299 people in the South Taranaki/Whanganui economy 
each year over 20 years. 

About $34.6 million is expected to be spent directly on activities and businesses based in South 
Taranaki/Whanganui each year. The impact of this direct spend is estimated to generate $13.6 million 
in GDP and direct employment of 173 people. The direct, indirect and induced impacts of the iron 
sands project on the South Taranaki and Whanganui districts is presented in Table 7. 

Table 7: Economic impact of activity on the South Taranaki district 

 
Source: MartinJenkins 

Including indirect and induced impacts, the initial direct expenditure of $34.6 million is estimated to 
contribute $18.6 million to the South Taranaki and Whanganui economy and employ 299 people 
annually. 

To put this into context, the South Taranaki/Whanganui economy has an estimated GDP of $3.5 billion 
and employs about 32,400 people. The TTR iron sands project would increase GDP by half of a 
percent and employment by close to one percent. 

South Taranaki/ Whanganui Direct
Direct + 
Indirect

Direct + 
Indirect + 

Induced
Output ($m) 34.6 41.2 45.1
GDP ($m) 13.6 16.3 18.6
Employment (FTEs) 173 256 299
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Regional (Taranaki/Whanganui) 

The iron sands project is expected to generate about $50.6 million in 
GDP and employ 683 people in the Taranaki/Whanganui economy each 
year over 20 years. 

The business plan suggests that $73.4 million is expected to be spent directly on activities and 
businesses based in the Taranaki/Whanganui region each year. The economic impact of this direct 
spend is estimated to be $30.4 million in GDP and direct employment of 367 people. The direct, 
indirect and induced impacts of the iron sands project on the Taranaki/Whanganui region is presented 
in Table 8. 

Table 8: Economic impact of activity on the Taranaki/Whanganui region 

 
Source: MartinJenkins 

Including indirect and induced impacts, the initial direct expenditure of $73.4 million is estimated to 
contribute GDP of $50.6 million to the Taranaki/Whanganui economy and employ 705 people 
annually. 

To put this into context, the Taranaki/Whanganui economy has an estimated GDP of $10 billion and 
employs about 75,300 people. The TTR iron sands project would have a similar impact as in South 
Taranaki/Whanganui, increasing GDP by half of a percent and employment by almost one percent. 

Taranaki/ Whanganui Direct
Direct + 
Indirect

Direct + 
Indirect + 

Induced
Output ($m) 73.4 100.5 115.7
GDP ($m) 30.4 41.9 50.6
Employment (FTEs) 367 585 705
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New Zealand 

The iron sands project is expected to generate about $159 million in 
GDP and employ 1,666 people in the New Zealand economy each year 
over 20 years. 

About $132.7 million is expected to be spent directly on activities and businesses in New Zealand 
each year. The impact of this direct spend is estimated to be $59 million in GDP and direct 
employment of 453 people. The direct, indirect and induced impacts of the iron sands project on the 
New Zealand economy is presented in Table 9. 

Table 9: Economic impact of activity on New Zealand 

 
Source: MartinJenkins 

Including indirect and induced impacts, the initial direct expenditure of $132.7 million is estimated to 
contribute $159 million to the New Zealand economy and employ 1,666 people annually. 

To put this into context, the New Zealand economy has an estimated GDP of $224.6 billion and 
employs about 2.2 million people. The TTR iron sands project would have a smaller impact than in 
Taranaki/Whanganui increasing GDP by seven-tenths of one percent and employment by less than 
one-tenth of one percent. 

New Zealand Direct
Direct + 
Indirect

Direct + 
Indirect + 

Induced
Output ($m) 132.7 254.2 349.1
GDP ($m) 59.0 111.1 159.0
Employment (FTEs) 463 1,146 1,666

I 
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Other quantitative impacts
The economic impact analysis only considers the GDP and employment generated from the 
operational expenditure of the project. The project is also expected to contribute royalties and taxes to 
the New Zealand government. This revenue will likely be spent generating further employment and 
GDP.

As well, the iron ore produced by TTR will be exported. This will generate export earnings, which is a 
key growth goal for New Zealand.

The estimated minimum royalty payment to New Zealand each year is 
about $6.15 million, and the project would contribute about $312 million
to New Zealand exports.

Royalties and Taxation

Based on the assumptions at the time of this 
report the estimated minimum royalty is 
expected to be around US$4 million or $6.15
million annually.

To put this into context, petroleum, minerals 
and coal royalties in 2015 were about $285
million of which minerals accounted for $6 
million (2 percent). Minerals and coal royalties 
were not expected to increase in 2016, while 
petroleum royalties were expected to decline 
by about 20 percent.6

The iron sands project would more than double 
the annual contribution from minerals to $12.15 
million and increase minerals’ contribution to 
royalties to about 5 percent.

Price rises in iron ore will lead to greater 
royalties and taxes. Income Tax and 
Accounting Profits Royalty are dependent on 
profitability, which cannot be estimated at this time, as the final project cost and capital structure are 
unknown. These affect the deductible items of depreciation, amortisation and interest. In general 
Figure 6 illustrates the relationship.

6 (The Treasury, 2015)

Figure 6: Royalties and taxes

Source: MartinJenkins

Iron ore, Price/I $ 



 

  25 
 
  Commercial In Confidence 

Royalties provide a constant revenue stream to government, which also benefits from the upside of 
profitable operations. As the sales revenue from the iron ore increases with price, the royalties paid 
increases. Further, as the project moves into profitability, the amount of tax paid increases. At a 
certain level of profitability, royalties move from a proportion of sales revenue to a proportion of 
accounting profits.7 

TTR will also have other statutory and regulatory compliance costs including ACC levies, Kiwisaver 
contributions, and applicable taxes such as Income Tax, Non Resident Withholding Tax, Fringe 
Benefit Tax, etc. 

Royalties and company income tax are not tied to a certain expenditure area but are put into general 
crown revenue where they contribute to the delivery of the full range of government services that 
benefit New Zealand. There is significant upside to government revenue from an upswing in iron ore 
prices and the resulting profitability of the project. 

Exports 
Based on the pricing assumptions as outlined in this report, iron ore exports are expected to exceed 
approximately US$200 million ($312 million) annually. 

Iron ore exports of $312 million would put it into the top 20 of items 
exported from New Zealand. Combined with iron and steel and articles of 
iron and steel, the category would have exports of close to $1 billion. 

The New Zealand Government has set a Business Growth Agenda (BGA) target of increasing exports 
to 40 percent of GDP by 2025. Step-change increases in exports such as from the iron sands project, 
will go some way toward achieving that target. 

 
7  The New Zealand royalty regime stipulates the payment of the higher of a 5 percent ad valorem royalty or a 20 percent accounting profits 

royalty. 

◊-------
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Table 10: New Zealand's principal exports, year to June 2015 
Export category $m 

Dairy 12,036 

Meat 6,376 

Wood 4,596 

Wine 1,424 

Seafood 1,407 

Machinery and Mechanical Appliances 1,353 

Oil 1,215 

Methanol c… 

Kiwifruit 1,182 

Aluminium 1,071 

Electrical Machinery and Equipment 808 

Wool 805 

Precious Stones, Metals and Jewellery 688 

Iron and Steel and Articles of Iron and Steel 638 

Apples 562 

Plastic Materials and Articles of Plastic 452 

Vegetables 395 

Live Animals 370 

Iron Ore 312 

Carpets and other Textile Floor Coverings 128 

Fabrics, Textiles and Apparel 125 

Printed Books, Newspapers etc 53 

Source: Statistics New Zealand 
 

Exports in 2015 (year to June) were about $46 billion. Iron sands exports at $312 million, are about 0.7 
percent of total merchandise exports. However, on its own it would still be one of the top 20 items 
exported, with a greater contribution than carpets and fabrics, textiles and apparel. 

Including iron sands exports into the iron and steel and articles of iron and steel category, then the 
industry would have exports of close to $1 billion, about two percent of total exports. 

Note that the $312 million in exports is at a net received iron ore price of US$40/t. If the net received 
price of iron ore were to recover to about US$60/t, iron ore exports would move up even further to 16th, 
and when grouped with iron and steel and articles of iron and steel, into the top 10. 

-------◊ 
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QUALITATIVE IMPACTS 
As well as the quantitative impacts in terms of GDP, employment, government revenue there are 
several qualitative benefits from the iron sands project on the study areas. 

Complementarity and diversification  

Complementarity 
The Taranaki region has well developed oil and gas, dairy and engineering sectors. The Taranaki 
region is New Zealand’s only oil and gas producing region and has a comparative advantage in that 
sector. Each year, the oil and gas sector contributes about $1.6 billion to the Taranaki region economy 
and employs about 7,000 people in the Taranaki region.8  

As oil and gas and dairy activity has grown, businesses, particularly in the structural and mechanical 
engineering sectors, have adapted and developed their capability to provide support services to both 
sectors. Offshore mining for iron ore will complements the existing oil and gas sector. In particular, the 
range of support services for offshore mining will be very similar to those used for the oil and gas 
industry. This means that the infrastructure and services are already in place and the sector does not 
have to start from scratch or import all of its services.  

For businesses and job seekers in the industry, this has a positive impact as it provides another 
source of demand for their services and skills. In some cases, the presence of the iron sands project 
could also make certain businesses or services more viable or sustainable.  

For the Taranaki region, which considers itself to be the energy capital of New Zealand, the iron sands 
project will further add to its reputation and help build its capability to support natural resource 
extraction industries. 

Diversification 
Countries, and indeed regions, are continually trying to diversify their economies so that they are not 
overly reliant on any one industry. Industry diversification is often an economic development objective 
for economic development agencies or even national agencies.  

The study areas (South Taranaki/Whanganui and Taranaki/Whanganui) both have a strong 
dependence upon the dairy sector and the oil and gas sector. 

Although iron ore is a commodity and there is some correlation of prices with oil and gas, it does 
provide some diversification within the Taranaki region. Having diversification within the extraction 
industries will contribute increased economic resilience to shocks. 

 
8  (Venture Taranaki, 2015, p. 3) 

◊-------
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Local development 
The main area of activity is likely to be in South Taranaki and Whanganui. This is a relatively small 
economy in a rural area where the effects of a project will have a noticeable impact on the local 
economy, particularly as new jobs are generated. While there is oil and gas and extraction activity in 
South Taranaki, much of this is serviced out of New Plymouth, limiting the benefits to the local region. 

It is understood that TTR is looking to have as much positive impact on the local area as it possibly 
can. This includes establishing support functions in the rural area (rather than basing it in New 
Plymouth), utilising local services where possible (ie engineering services), and working with the 
community to encourage participation from the local workforce.  

TTR has advised that it envisages that, at project initiation, approximately 30 percent of all TTR 
employed persons would be New Zealand citizens with approximately 10 percent of those being from 
local South Taranaki and Whanganui communities. It is TTR’s aspiration that after five years of 
operation, sufficient technology and skills transfer has taken place that 80 percent of the people 
employed directly will be New Zealand citizens, and that a significant proportion of those would be 
from South Taranaki/Whanganui communities. 

To achieve this, TTR is exploring the possibility of basing a training school in South Taranaki, working 
with an ITP and regional businesses to assess the viability. 

Long term, main contractors and service suppliers will also be required to ensure a progressively 
increasing local quota with regards to people employed within their organisation working on the TTR 
operation. These contractors and service suppliers will also be required to include local firms on tender 
lists. 

The GSV would be based out of Whanganui harbour, providing much needed activity in the local area. 
As mentioned on page 17, there is potential to develop a heli-pad in Hawera or Opunake, which would 
provide services to offshore activity.  

Investing in training and employment of local people will benefit the individuals, the community, the 
region and, ultimately, the project itself. 

-------◊ 
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POTENTIAL NEGATIVE IMPACTS 
It has been argued that the iron sands project could have detrimental effects on other industries or 
activity in the district/region, in particular tourism and fishing (commercial and recreational).  

The initial extraction activity will occur in an area of approximately 66 square kilometres in the 
Taranaki Bight, more than 22 kilometres off the coast of Patea. About 5 square kilometres would be 
worked on each year, a total of 0.3 percent of the entire Bight. Mining will be in water depths of 20 to 
45 metres. There are no marine reserves or marine mammal sanctuaries in this area, and very few 
reefs. 

An independent assessment of the ecological effects from the project (NIWA, 2014) stated that  

‘for all zooplankton, seabird, and marine mammal species, and most fish species, there should be 
negligible effects of mining 50 million tonnes per annum according to standard evaluation criteria. This 
is principally because the scale of the mined area and the areas of elevated suspended sediment 
concentrations are small compared to the area used by the populations of these species. Consequently 
they are likely to be displaced from, or experience a decrease in prey abundance or availability over a 
very small part of their distribution. For coastal kaimoana species, the proposed mining activity should 
not add significantly to the levels of suspended sediments currently experienced inshore in frequently 
turbid waters.’ 

Notwithstanding this assessment, a description of the scale of these industries is provided for context. 

Visitors 
Visitor expenditure in 
Taranaki has increased 
markedly in 2014, consistent 
with the sector’s performance 
at a national level. 

In the year ending March 
2014, it is estimated that 
visitors to the South 
Taranaki/Whanganui area 
spent $126 million. Visitor 
expenditure has been 
growing by 0.7 percent 
annually. However, this has 
been driven by Whanganui, 
with South Taranaki seeing a 
decline of -0.7 percent 
annually. 

Table 11: Visitor expenditure, 2009 - 2014 

 
Source: (Ministry for Business Innovation and Employment, 2015) 
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At the Taranaki/Whanganui regional level, visitor expenditure in the year ending March 2014 was $321 
million. For the Taranaki/Whanganui region, visitor expenditure increased from a low in 2010 of $281 
million. The South Taranaki and Whanganui districts account for about 39 percent of the region’s 
visitor spend.9 

Most visitor activity is onshore. As the site is not easily visible from the shore, the impacts on tourism 
from any environmental effects would be minimal. In fact, one could argue that there could actually be 
a small increase in visitor numbers due to the increased activity because of the project, in particular, 
relatives of employees and business travellers, possibly including their families too.  

Commercial fishing 
There were no people employed in fishing and aquaculture in the South Taranaki district in 2014 and 
two people employed in seafood processing. Whanganui had seven people employed in fishing and 
aquaculture and two employed in seafood processing.  

In the Taranaki region, a further 26 people were employed in fishing and aquaculture. Egmont 
Seafoods Limited, based in New Plymouth, is the only fishing company/seafood processor in the 
region, and directly employs 16 full-time staff. 

Applying the output to FTE ratios in the multiplier tables suggests that commercial fishing generated 
expenditure of about $2.3 million in South Taranaki/Whanganui and about $26.5 million in the 
Taranaki/Whanganui region.10 This suggests total contribution to GDP of $700,000 in South 
Taranaki/Whanganui and $8.2 million in Taranaki/Whanganui. 

We note from TTR’s 2013 marine consent application that the Ministry for Primary Industries (MPI) 
submission and expert evidence of Dr Gibbs (April 2014) agree that there is unlikely to be any 
negative impact on the commercial fishing industry.11 

Recreational fishing 
The value of recreational fishing is only relevant if there is a counterfactual of no fishing. At one end of 
the spectrum, the loss of small areas to fishing may simply mean effort is transferred to other 
locations. If there were any impacts from the iron sand project, it would be isolated and concentrated 
in a small area where limited fishing occurs anyway. Therefore, taking the argument that affected 
fishermen would simply fish elsewhere, the economic cost to recreational fishing is likely to be 
minimal. 

For the sake of analysis, any cost to recreational fishers would therefore be based on the unsupported 
assumption that the iron sands project means that some or all existing recreational fishers can no 
longer fish at all.  

 
9  (Ministry for Business Innovation and Employment, 2015). 
10  Business demography statistics and national accounts for GDP estimates by industry. 
11  (Ministry for Primary Industries, 2013), (Gibbs, 2014). 
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A range of studies have put the indicative annual value of recreational fishing per fisher at $130 to 
$2,000. The two New Zealand studies in that range (Schischka & Marsh, 2008), (Kerr, Hughey, & 
Cullen, 2003) put the value at $495 and $130 per fisher annually. 

The number of recreational fishers in the South Taranaki/Whanganui area is unknown. Studies of 
fishing participation in New Zealand put the participation rate at between 9.7 percent and 39 percent. 
Applying the participation rates to the South Taranaki/Whanganui population using the New Zealand 
estimated annual value of recreational fishing and applying a hypothetical chance that one percent of 
fishers were no longer able to fish suggests a value in a wide range from $8,900 to $137,000.  

Another separate approach (Kerr & Latham, 2011) valuing the fish caught by recreational fishermen 
puts the commercial value for recreationally harvested species at about $180 million annually. With 
South Taranaki/Whanganui accounting for about 1.6 percent of the New Zealand population and 
assuming they account for a consistent share of recreational fishing, suggests a value of recreational 
fishing to the South Taranaki/Whanganui area of $2.9 million.12  

An online search for fishing charter businesses in South Taranaki and Whanganui identified two 
operators operating in South Taranaki - South Taranaki Fishing Charters out of Patea and Hy-jinks 
Charters out of Eltham; and one operating out of Whanganui – Fluffy Duck Charters. A further four 
charters companies were identified operating out of New Plymouth but they would be unlikely to be 
materially affected. TTR has chartered vessels from the local area in the past to assist in their 
operations, so anecdotally there could be an increase in demand for their services. 

We note from TTR’s 2013 marine consent application that the MPI submission states the impact on 
recreational fishing is likely to be negligible or non-existent.13 

Summary of economic costs 
Taking the maximum estimate for each of these areas (visitors, commercial fishing and recreational 
fishing) suggests a total value (gross output) of $142 million for South Taranaki/Whanganui and $369 
million for Taranaki/Whanganui. 

Taking a risk approach and assuming, for example, that there was a 1 percent chance of negative 
impacts from the iron sands project and that the impact would result in, also for example, a 10 percent 
decline in activity in each of those industries would put the costs of negative impacts at $142,000 for 
South Taranaki/Whanganui and $369,000 for Taranaki/Whanganui. This is well below the expected 
direct gross output from the direct activity in South Taranaki/Whanganui ($34.6 million) and 
Taranaki/Whanganui ($73.4 million). 

We would note that the one percent likelihood and share of industry impacted used in this example is 
high and the example is just to illustrate costs. The nature and location of the iron sand activity and 
ecological reports undertaken for this project suggest the likelihood of negative impacts on 
zooplankton, seabird, and marine mammal species, and most fish species would be negligible. 

 
12  This analysis is only applied at the South Taranaki/Whanganui area level as it is not likely that New Plymouth or Stratford recreational 

fishers would be affected. 
13  (Ministry for Primary Industries, 2013) 
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APPENDIX 1: REGIONAL I-O 
MULTIPLIER ANALYSIS 
Underlying logic 
The underlying logic of Regional I-O Multiplier Analysis is that enterprises create flows of expenditure 
(direct impacts) that are magnified or ‘multiplied’ as they flow on to the wider economy. This happens 
in two ways: 

1 indirect impacts - the enterprise purchases materials and services from supplier firms, who in turn 
make further purchases from their suppliers and so forth 

2 induced impacts - employees in the enterprises and in firms supplying services are paid a wage 
and the enterprises generate profits, which is then spent on consumption. 

The total impact is then the sum of the direct, indirect and induced impacts. 

Multipliers 
Regional multipliers are used to capture the indirect and induced impacts at a regional or national 
level. They are also used to calculate GDP. Multipliers are derived from the I-O tables published by 
Statistics New Zealand and the local (South Taranaki and Whanganui districts) and the regional 
(Taranaki region and Whanganui district) I-O tables supplied by Butcher Partners Limited. 

The size of the multiplier depends upon the degree of economic self-sufficiency. The more self-
sufficient a region or nation is, the higher the multiplier is likely to be. Initial expenditure is assigned to 
the industry where it occurs. Each industry has a different multiplier based on the average pattern of 
purchases of goods and services, capital formation, profits, wages and salaries. 

Measures of economic activity 
An analysis allows for the determination of three measures of economic activity – Gross Output, Value 
Added and Employment. 

Gross Output is the value of production, which is built up through the national accounts as a measure 
of gross sales or turnover. It is essentially the initial expenditure incurred by the activity. 

Value Added is the increase in output generated along the production process, which when 
aggregated totals GDP. Value Added is the sum of: 

 compensation of employees (salaries and wages) 

 income from self-employment 

 depreciation 

 profits and 

 indirect taxes less subsidies. 
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Employment is generally expressed as full-time equivalents (FTEs) to allow for comparison. FTEs is 
the number of full-time employees and working proprietors. FTEs provide a measure of total labour 
demand associated with gross output for one year. For example, four full-time jobs running for three 
months would be shown as one FTE. 

Limitations of Regional I-O Multiplier Analysis 
There are acknowledged limitations of Regional I-O Multiplier Analysis. However, we consider that the 
nature of the iron sands project and where the activity is located means that it is not overly affected by 
the limitations as shown in the following table. 

Table 12: Addressing the limitations of regional I-O multiplier analysis 
Limitation Application in this analysis 

Additionality and displacement 
– the I-O multiplier analysis 
assumes that the activity or event 
being analysed is new activity and 
does not displace existing activity. 

Additionality and displacement needs to be considered separately before the activity is 
inputted into the model. Our assessment is that the project is additional and will not 
displace existing activity. 
Offshore iron sand extraction is a new industry and is operating in an area where there 
is currently limited economic activity. As such it is most likely that the entirety of activity 
is additional. 
In terms of displacing resources, the project is in a niche area of resource extraction, 
which attracts sophisticated, niche investors who focus on these types of investments 
globally. This means it is unlikely to displace investment in other industries. 
In relation to labour and servicing industries, there is surplus capacity within the region 
that will be absorbed within existing businesses rather than displace engagement with 
existing activity. 

Static model - It is assumed that 
an activity will not have an impact 
on relative prices.  

The larger the activity, or the more concentrated it is in a single industry or region, the 
more likely it is that relative prices would change. 
A relatively large share of inputs, particularly labour and capital, will initially come from 
offshore, meaning there is unlikely to be significant impacts on input prices.  
The product is also globally traded and in insufficient volume to impact on price. 

Aggregation and accuracy of 
multipliers - Each industry has its 
own unique inputs and outputs 
and thus multipliers. The more 
aggregated the level of analysis, 
the less accurate these inputs and 
outputs become. It is therefore 
important to apportion the initial 
expenditure to the industry where 
it occurs. 

With regards to aggregation limitations impacting on accuracy, TTR expenditure has 
been broken down into individual expense areas and then allocated to the most 
relevant industry. The current analysis allocates activity across seven separate 
industries, which provides a higher level of accuracy. 
However, we accept that the accuracy is likely to be greater for the larger study areas 
as spending is quite focused in the South Taranaki district but broadens across a 
larger number of industries in Taranaki and New Zealand. 

Regions and boundaries - The 
smaller or less defined a region 
and its boundaries, the less 
accurate the multiplier analysis will 
be. Similarly, the easier it is to 
move across boundaries, the less 
accurate the analysis will be. 

With regards to region and boundary accuracy, the South Taranaki district is a small 
economy with a high level of leakage. However, much of this leakage will be to New 
Plymouth due to the isolation of the Taranaki region. The region is also fairly isolated 
with clear boundaries and distances to other economic regions.  
As well, the Taranaki region has strong oil and gas and dairy industries, with the 
supporting service sector also likely to support the iron sands project. This means that 
activity can be serviced out of New Plymouth.  
As such the analysis at the Taranaki region level is likely to be more accurate than in, 
say, a more central region surrounded by other, high activity areas. 
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