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STOCKTON PLATEAU HYDRO SCHEME
S92 REQUEST FOR ADDITIONAL INFORMATION

West Coast Regional Council Information Request

Responses refer to the scheme plans and the sébefidite scheme below and are to be read in
conjunction with the application and supporting wilments.

Section A - General Information

1. WCRC Request:

The proposal includes comment that HDL are appljamag land swap with DoC. The land
proposed for the land swap appears to offset thesteial ecology effects of the proposal. One of
the major effects of the proposal is the effedhloss of heritage values. Has similar offsernbe
considered in terms of a land swap (see also lgeritdormation request as overlap)

Provide an update on land swap with Doc or conoassi

1.1 HDL Response

The Westport area office have completed their rteggsessing the values of the land to be
exchanged, with this assessment encompassingitigtédues. The area office report is currently
being assessed by DoC technical staff in Hokitiece finalised, assessment of the land exchange
proposal will continue, with DoC advising that tivgal decision can be expected by June (lan
Gilbertson. pers.comm).

The project’s effects on the formation of the eledbco are the only effects which can be
described as loss of heritage value. The projelttifect 3% of historical waypoints noted on the
site, will destroy 3% of the formation of the eléctoco line and will inundate 10% of the
formation. The effects are minor, not major asestafhe application provides offset of the minor
effects by improvements in adjoining sections @f tbrmation not affected by the project.

2. WCRC Request:
Some mitigation such as relocating Charming Crealkway have not been mentioned in the
application or AEE yet are in the supporting tecahdocuments (Appendix J).

Is the applicant proposing that the mitigation uaigld in the technical reports be included in the
application? Provide clarification about what ietiion is proposed. This may be best provided by
way of draft conditions which the councils can ddas

2.1 HDL Response:

The application and AEE defines the mitigation tisgiroposed. Suggested mitigation measures in
the technical supporting documents have been ceresidby HDL and adopted where appropriate.
In the first instance, HDL has re-designed the bystheme to mitigate effects on users of the
Charming creek walkway and residents at Hector/ldgaki townships. Potential adverse effects
have been avoided by the selection of rolled conggiaconcrete (non erodible) dam construction
materials.

andagnalnt@,med in, accordance WJJ;I;%NZ@QNLD Qam Smmellmg,s for L:ugh potﬁentlal m@act

d AMD WOD/a AMD 100% AMD 100% MD 100% Sump AMD 100% LF 100% AMD 100% AMD 100% AMD 100% AMD 100% AMD 100%

FF 100% FF 100% FF 95% AMD 100% FF 95% FF 95% FF 95% FF 100% FF 100% FF 95% FF 95%

Mt William Weka power
drop intake station Weéi rseé,mslhvlowr



Granity Water Supply - Granity has no formal commuwater supply scheme with most
allotments connecting into private water suppliesf creeks coming of the escarpment. The BDC
IS uncertain as to which properties are associattbdthe scheme that may be affected by the
proposal. The AEE states that an alternative watpply would be supplied.

Confirmation of the properties that would be aféetif an alternative water supply would be
required. What are the options for alternativersesi given the AEE states that there would be no
interruption of supply for parties concerned?

3.1 HDL Response

Approximately 20 properties are served by the wsiiply that feds into the header tank on the
Millerton track, commencing on the seaward sidé\&tChorley's property (94 Torea St) and
Drifters Cafe (97 Torea St) on the landward sai®yn to the Granity Fire station on both sides of
Torea Street.

The water supply is fed by one of the numerousggrthat arise from the slope debris along the
escarpment behind Granity. These springs have tapped into by Granity residents for domestic
water supplies for as long as the settlement has bstablished. Intakes are located in response to
changes in flow and are the subject of disputeiwiine community.

HDL will capture a spring in a similar manner anil establish a storage tank to supply water for
tunneling purposes. The raft of consents sougithdes water permits to take and use water from
numerous watercourses including Granity StreanH®It also requests that this permit be
extended to include springs within the vicinitytbé Granity construction area.

There are no construction works to be undertakehanmmediate vicinity of the water supply
header tank on the Millerton Track or any otheaket The construction activity referred to in the
AEE that may impact on the Millerton Track sup@yconstruction of the Granity Tunnel. There is
a possibility that construction of the portal métgaspring flows in the immediate vicinity of the
portal. In this event HDL will ensure that alterimatwater supply arrangements are made involving
provision of potable water by means of water taniaife connection to an alternative intake is
established. Therefore ensuring no disruptioresidents water supplies.

The following condition of consent is proposed:

In the event that construction activity at Grarirtypacts on any of the private water supplies
informally established on DoC estate, the Consearitiét shall arrange at their cost, a
similar alternative water supply from the same batent. The Consent Holder shall ensure
that an alternative potable supply by means of mateker delivery is provided until
connection to the alternative water intake is ebshied.

4. WCRC Request

Disposal of silt from the silt traps at the resérvas likely to be to SENZ's waste dump sites.
Sediment removal from the collector tunnels iséalisposed of initially in the SENZ area and it is
suggested that when they have closed down therbaniittle sediment deposited. While that may

4.1 HDL Response

The source of sediment is from mining activitiesrom land disturbances caused by natural
events. Undisturbed land and rehabilitated minmegsdo not produce significant quantities of
suspended sediment in other than extreme events.

Silt traps at the schemes diversions will collextiment that has bypassed the sediment controls



established to control the effects of mining, whachk subject to performance based conditions of
consent. SENZ has indicated that it will accepd thaterial back into the active overburden dumps
after drying at the silt storage sites specifiethmapplication. The volumes are insignificant
compared to total material dumped during activeimgioperations.

Mine closure is conditional on mine rehabilitati@chieving acceptable water quality, including
total suspended sediments. The sediment storags im@uded in the application are expected to
provide sufficient volume to store sediment capdurethe traps post mine closure (c 2030).

In the unlikely event that SENZ refuses to dispofseheir captured sediment the following options
are available for silt disposal:

1. Sediment is contained in the reservoirs — thiotsanfavoured option given the loss of
storage volume.

2. Removal of sediment for use in rehabilitating tikenerous abandoned mine sites on the
Plateau. Should this prove necessary additiosaluree consents would be sought.

5. WCRC Request
The AEE states that any temporary stormwater cbmteasures will be designed for a 2 year event
however, it is not clear how stormwater from pergrdraccess roads will be managed.

Confirm how stormwater from access roads will benagged. What is the rationale for designing
stormwater control measures to cope with a 2 yeamteonly?

5.1 HDL Response

Stormwater control from all construction activityiMoe managed in accordance with Auckland
Regional Council's TP 90 “Erosion & Sediment Coh@aidelines”. The 2 year design criteria is
appropriate for temporary diversion drains withioosstruction site where the effects of
overtopping are contained within the site.

Post construction, stormwater from the projectsymnent roads will be directed into water tables
and into the project’'s sediment traps and resesweith no effect on waterways. Stormwater from
DoC or SENZ roads used by the project will be deddo the existing stormwater controls already
established for this purpose.

6. WCRC Request

Level of assessment undertaken on the impactstohgemergency discharge into Granity Creek
if the ocean outfall cannot be used. The AEE sttitat an emergency discharge would be up to
9m?/s, smaller than freshes that pass down the crisethere any potential effects of scouring of
riverbanks and bridge supports. It is noted thatnorthern end of Granity beach erodes along the
river mouth in certain wave patterns and that eropirotection was required.

What information is there to prove the dischargeidde smaller than a fresh? What measures
does HDL propose to ensure that the discharge matesause scour or erosion in the creek?
What would be the effects of an emergency disch&i@eanity Creek was already in high flow
during high tide?

6.1 HDL Response

The following table (KML 2006) details the flood drplogy of the Granity Stream tributaries,
Upper Miller Stream and Upper Granity Stream. Teakpflow from the emergency outfall is less
than the annual flood of either tributary and asest in the AEE will be similar to the small freshe
which occur each year.



Flood flows which exceed the annual flood deternsineam bed armouring, geomorphology and
bank and pier scour. The peak flow from an emergspdl will not disturb the natural armouring
of Granity stream channel and will be containedchimithe stream bed.

The probability of emergency discharge at the stame as the passage of the flood peak is
extremely low and is considered insignificant, agdaround 10% to the flow volume over a short
duration. Tidal effects do not extend above highewduring flood flows.

Extreme circumstance that the main outfall pipebeeame blocked or damaged in any way.
Should this occur, there will be a time lag beftbogvs through the Granity power station can be
shut down up at the reservoirs and scheme diversinrihe Plateau.

The processes of scour at the stream mouth arendeésl by flood flows and wave action and will
not be affected by an emergency discharge.

Upper Mine Mine Creek @ Upper Miller Upper Granity

Creek Ngakawau Stream Stream

MI-Fd MCH MI-F2 MI-F1
Factor m*/skm® 12.2 10.5 10.5 10.5
Catchment area km? 1.609 6.665 1.37 2.928
Annual flood m''s 19.6 69.9 143 0.7
1:5 AEP flood m's 237 847 17.4 7.2
1:10 AEP flood m'/s 26.8 95.7 19.8 42.0
1:20 AEP flood m’'s 289 1031 2141 45.3
1:50 AEP flood m's 33.0 117.8 24.2 51.7
1:100 AEP flood m''s 361 128.0 26.4 56.6

In the extremely unlikely event that the outfalb@line became blocked or damaged in any way, the
emergency outflow would only be operated untilititake tower and scheme diversions could be
shut down. Within the AEE it was stated that thiexpected to occur within 24 hours, however, it
is anticipated that flows would cease within a evattf hours as the intakes will be controlled
through an automated system.

HDL does not believe any mitigation is required doremergency discharge and proposes the
following condition of consent.

The consent holder shall ensure that peak flow faonemergency spill will not disturb the
natural armouring of Granity stream channel andlWw# contained within the streambed.

7. WCRC Request

A number of temporary and permanent structuresdaretsions are required to enable construction
of the project, for example: temporary diversiam®arcy Stream, Mangatini Stream and Mine
Creek and temporary culverts in Weka and St Pa8togkams; and permanent culverts in Sandy
Creek. No design criteria (eg. culvert sized fan 10 year event) have been provided to
demonstrate that they will be of sufficient capgacit

Confirm design parameters of the structures anergions.

7.1 HDL Response



The AEE states that the culverts under the damsnestjfor temporary diversion of the Weka and
St Patrick Streams during dam construction willdhawapacity for a 10 year flood event (see
Section 8.9.1 of AEE)

The temporary diversions associated with the ilatah of the intake structures within Darcy
Stream will be required for no more than the fewsdaquired to install precast intakes onto the
raise bored intake tunnels (drilled from inside tinenel). The installations will take place during
dry conditions when stream flows are low and theieclear weather forecast. The temporary
diversion will be formed from sandbags that wilelit low flows to one side of the stream channel.

The weirs within Mangatini Stream and Mine Creetoirporate a sluice culvert which will pass 5
cumecs. This flow is exceeded less than 10% ofitte in Mangatini Stream and less than 5% of
the time in Mine Creek. The weirs will be built thg the Stockton dry season (Feb/March). The
installations will take place during dry conditionken stream flows are low and there is a clear
weather forecast. Stream flows will be temporadilerted around the sluice using sandbags that
will divert low flows to one side of the stream ana|.

The culvert that passes Sandy Creek beneath thgned haul road will be designed to pass 30
cumecs, which is the maximum flow expected to bertied through Mine Creek diversion,
(approximately 20 year flood in Upper Mine Creekl axceeding the 100 year flood in Sandy
Creek).

8. WCRC Request

Ocean Outfall - The AEE notes that the probabditgl extent of the plume cannot be predicted by
the model and that field trials would be requiredieétermine if a plume would be visible from
Granity. Section 107(1)(c) means that the couwarinot grant a discharge permit that after
reasonable mixing will give rise to certain effecihe extent of the plume needs to be determined
to enable the effects on the receiving environneiie assessed.

Comment on how, in the absence of modelling infdioma a reasonable mixing zone can be
determined?

8.1 HDL Response

Some general discussion on mixing zones may hawemthis query. Below is a modified excerpt
from the NZ Wastewater monitoring guidelines (Bag&d~orrest 2002) which deals with mixing
zones in general, followed by some specific commentthe HDL outfall.

Some general discussion on mixing zones may haweamthis. Below is a modified excerpt from
the NZ Wastewater monitoring guidelines (Barter &riést 2002) which deals with mixing zones
in general, followed by some specific commentstenHDL outfall, prepared by Cawthron.

Mixing Zones

The RMA requires that any standards imposed thralagsification or section 107 is met after
“reasonable mixing”. Zones of reasonable mixing aeas of transition within which
classifications do not apply. They are effectivebyes of non-compliance. From a practical
viewpoint standards can only apply after reasonaiéng of any contaminant or water with the
receiving water, disregarding the effect of anyuratperturbation. The area within which this
mixing occurs is called a “zone of reasonable ngkior “zone of initial dilution (ZID)". This
“zone of reasonable mixing” provides for the mixwmfgdischarges with receiving waters. Some
further mixing could still occur outside of the zoas long as the effects in section 107(1) of the
Resource Management Act 1991 do not occur ancetheant water quality classification standards
are met.



In general, it is not intended that the size obaezof reasonable mixing be tailored to the volume
and nature of a discharge, but rather that themeland nature of a discharge fit the standards and
criteria in accordance with regulatory frameworlg(é&kegional Council’s Coastal Plan). The zone
of reasonable mixing depends on:

- the rate of discharge and concentrations;

- the physical configuration of the outfall or stuua from which the discharge is emitted;

- the depth, current velocity and direction, andrdéte of turbulent mixing of the receiving water;
and

- Ambient concentrations in the receiving water.

The general requirements for the zone of reasomabdi@g are outlined in “Resource Management
Ideas No 10 — A discussion on reasonable mixingater quality management.” (Rutherford, et al
1994) as follows:

- the size of the zone of reasonable mixing shoulchimémised,;
- any adverse effects should be confined to withinzbne of reasonable mixing; and
- any adverse effects within the zone of reasonabtengishould be no more than minor

It is anticipated that a discharger, altering tkielet to which contaminants or water are discharged
into the receiving environment, can control theofthe zone of reasonable mixing. For example,
lowering the volume or improving the level of tnea@nt or mixing characteristics, even by a small
degree, can produce marked changes in mixing zoeafeation.

HDL Mixing Zone

In the case of the HDL mixing zone, several fact@ge yet to be determined (e.g. final effluent
pH) which would allow a quantitative assessmernhefmixing zone size. Nevertheless, there are a
number of ambient environmental factors which,hmjirtnature, constrain the maximum size of a
mixing zone in this area. For example, a fundaaleadpect of setting mixing zones for coastal
environments is that the mixing zone itself shaubtl contact the shoreline. This is usually used in
conjunction with a safety factor of some kind (&d.) which helps reduce effects from the surf
zone among other things.

In the case of the proposed HDL discharge, theiskif is situated 600m from shore, which would,
incorporating the 2:1 factor, equate to a maxim@®m3 radius mixing zone. This 300m size is
commensurate with the volume of the discharge asthiilar to other recently consented coastal
discharges. For example, in 2005 the Fonterradélamye coastal outfall was granted a 300m
mixing zone for an open coastal discharge. Inexgerience, most of the recently consented
coastal outfalls have had mixing zones from 100/@0@m radius and we see this outfall as being
no different.

Therefore; the maximum mixing zone size we envisa@0m from the point of diffusion, but this
could be minimized when more detailed effluent guajuantity information and final diffuser
design details becomes available. This is in kegepiith the general guidelines (Rutherford et al.
1994) outlined above. Similarly, if it transpidgt relevant water quality guidelines cannot bé me
within this distance, then additional treatmenaporalternative diffuser design would be required to
ensure that standards can be met.

Section B - Hydrology Information




The context for the hydrological analysis and as®esit of effects is summarized below.
Responses to the questions on hydrology follow.

Context for Hydrological Analysis
The Stockton Plateau Hydro Project has been desimnereate a hydrological barrier between the
upper catchments of the Stockton Plateau thatffeeted by mining, and the lower catchments that

are pristine.

The objective for the scheme is to capture allgtirfrom the upper catchments to prevent ongoing
contamination of the Ngakawau River and to maxinnager available for power production.

The scheme will detain peak flows of the upperuatents. The use of hydrological mean values is
therefore appropriate for assessing the hydrologlyameration of the hydro scheme within the
upper catchments.

The hydrology of the truncated catchments downstrebthe scheme has been assessed by
reference to the hydrological records that arelabls for Stockton (assuming no spill from the
upper catchments). Standard methods for determthm@ydrology of sub catchments by reference
to the hydrological records for the wider catchmeadioining catchments or regional analysis have
been used.

Overview of Assessment of Effects

The assessment of environmental effects of theatgd catchments down stream of the scheme’s
dams and diversions has conservatively assumeddhsill from the scheme will occur. This will
be true most of the time. Some spillage will odcam the dam spill ways during infrequent
extreme events. Some flow will be lost at the srst@#am intakes as these are cross flow, drop
intakes with silt screens fitted. However, the tetdumes lost in bypass spill is expected to ks le
than 5% of total flow at these intakes.

Both the flood flows and flood frequencies for thencated catchments will be modified as
predicted in the supporting documents. There igkelylto be any change in stream morphology.
The stream channels downstream of the scheme aptydecised in bedrock as they fall hundreds
of metres to the Ngakawau river. Some coarse bddéodeposited in small pools but there are no
substantial alluvial deposits. The stream morphpletl revert to premining undisturbed
catchment condition with vegetation and animal paipens re-established in the stream channel
and on the stream banks.

The stream ecology will revert to premining corah8 as AMD, coal fines and silt generated by
mining activities will be contained by the hydrdieme. While the rate and nature of reversion is
uncertain there is no dispute that this will occur.

The noticeable effects of the construction of ttigesne will be similar to the effects downstream of
the natural rockfalls which truncate or dam watarses throughout the West Coast coastal
mountain ranges. Over time the channels immedialgiynstream of the scheme will revegetate
and adapt to the lower volumes of clean water. grqy of flooding will not change as this is
determined by climatic conditions. While these e$ewill be the result of construction of the
scheme they will not be unnatural or out of platéhis environment.

In summary:



The hydrology of the affected catchments downstrefithe scheme is based on the
recorded responses of natural catchments at Stackhis is appropriate given that there
will be no spills from the upper catchments.

Hydrological means for the upper catchments cagdthyethe scheme are used for
assessment of hydro power potential and assessofeméger quality at the outfall. This is
appropriate given the detention effects of therrgses and the hydrological data that is
available.

The future ecology has been assessed by considbgricequency and variability of flows
from the truncated catchments. The assessmentddiareinto account the final design
objective to eliminate spills from the upper cateminbut have also taken account of the
frequency of spills from the scheme to the dowmstreatchments predicted by the
modeling of the scheme concept design, in the a@hantotal containment cannot be
achieved.

The current ecoloqgy of the streams has been mdigpdaby AMD and silt loads. It has
been assessed that the future ecology of the ssredllmaturally evolve into a healthy
diversified ecology typical of the pre mined StawkPlateau that is in balance with
improved water quality and modified flow regimes.

2006 flows record was used for hydro power modediggt is the most complete, highest
quality record. Subsequently, the 2006 series epksaced in the model with the other years
of flow recordings (2003 — 2005) with the findirtat 2006 represented a “wet year” for
hydro generation, as discussed in the scheme modeport. Environmental effects of the
truncated catchments have been assessed basatyderio records that are not affected by
the selection of record for hydro modeling.

Climate change scenarios have been consideredscEmarios influenced the decisions to
opt for tunnels with surplus hydraulic capacity anaximise storage at each reservoir site.
The operating regime for the outfall has been aegigo cope with extended periods of
drought. Climate changes are expected to be seritigi gradual for the ecology of the
truncated catchments to adapt.

Flow variability and hydrology within the truncatedtchments is reflected in the longer
term catchment data used to assess the effecisnahtion. The effects on ecology has been
based on the expectation that the stream ecoldfjiyesover to a condition similar to
adjoining catchments that have been unaffectedibinmor diversions.

During final design, hydrological recording netwavkl be established for the purposes of
hydro scheme operation (the current network isipdor the purposes of managing the
effects of mining). This will improve the hydrolaail data available for scheme final design
and operation. However, it is relevant that theafdennels, with effectively unlimited
hydraulic capacity, means that the only hydro conegnds significantly affected by
uncertainty in the hydrological analysis are thélwgy design and the selection of turbine
size. Dams have been specified with the maximumagévolume that can be reasonably
constructed on the sites. Spillway are physicatiganstrained and will be specified at
upper levels of prediction. Installed capacity riegsian unusual level of duplication to
allow machines to be taken out for service morelgaty than normal due to the acidic
environment and hence selection is not criticall@nquality of hydrological analysis.

The use of mean water quality for all in flows live twater quality model is a highly
conservative approach, predicting lower water dyali the outfall than is expected to occur
most of the time. This approach has been takeruseaaxisting records are not suitable to
determine a relationship between water qualityféowd, although there is sufficient data to
indicate that a strong relationship exists. Henceaccount has been taken of higher quality
runoff into the reservoirs and dilution effectdie reservoirs. During final design the
hydrological network will be developed and fielgls undertaken to establish the
relationship between water quality and flow ratastiie contributing catchments. It is




expected that the concept design will be conserand that actual water guality at the
outfall will fall well within ANZECC quidelines.

* The deficiencies in the hydrological records areeated, but this said, Stockton Plateau is
one of the most intensely monitored catchmentsaw Mealand. Monitoring has focused on
the environmental effects of mining which are noallwnderstood. HDL has had full
access to all hydrological records and analysidNS&aff have reviewed the hydrology,
scheme modelling and water quality reports to ensansistency with current work
undertaken for SENZ. The hydrology that supporis dipplication has supported previous
consent applications by SENZ for diversion and hwutlic structures on the same tributaries
and has been found appropriate for the purposehydlogical methods applied by HDL
are the same as applied by SENZ, which are sutmjéaternational peer review under
conditions of consent held by SENZ.

» A precautionary approach has been taken to thgmesid economic analysis, whereby
when faced with uncertainty, the project team tsalected inputs which lead to potentially
greatest effects, not least effects. The restifitasthere are layers of conservatism built into
the concept design, as is appropriate for assessshenvironmental effects at this stage of

development.

1. WCRC Request

When discussing the effect of the proposed schantheotributary and main channel flows it is
important that its effect over the entire flow magiis considered; not just its effect on average fl
conditions. It is likely that the mean is in effeepresentative of very little in terms of theusdt
flow regime. The median flow would have been ddraheasure — at least from the hydrological
perspective. For the statistical summary and amatp be placed in context it is critical thaud f
analysis of the flow records and consequently linve fegimes is presented.

Given the nature of the flow regime in the affeatatchments, with short high intensity events
interspaced by periods of low flow, how appropticievant is the use of mean conditions?

What is the nature and variability of the flow neg? What other measures (e.g. medians) might
have been more appropriate from an environmentappetive?

1.1 HDL Response

The mean is considered an appropriate measurbddeasibility design of the hydro components
of the project. The water courses are all in bedrdbe ecology of the streams is dominated by
water quality not variable flow regimes. The ecadagjchanges that will occur downstream of the
diversions are expected to be positive in resptmsbanges in water quality and the reduction in
sediment laden flood flows as reported in Apperialix

2. WCRC Request

The short 4-year periods of hydrometric record ftbeproject area needs to be placed in the wider
temporal context. While the application makes laints that 2006 was average, or even what
conditions it represented, this is actually critiwaen assessing the potential impact of the scheme
Given the strong focus, and more in-depth analgéigie hydrometric data from 2006 it is critical
that this year is placed in context. It would adlow the significance and relevance of 2006 to be
highlighted; and therefore whether this was a @ipyear.

Provide a detailed analysis of the long term fleward for the Ngakawau catchment.
What conditions does 2006 represent?

How did the rainfall during 2006 compare to othears?
How typical was 2006?



Was it distinctive in any way?
How might this distinctiveness affect the resulid aonclusions reached?

Compare both the rainfall and flow records from (erhaps using the Ngakawau records) with
the long term temporal record. This would allowrenoonfidence to be placed in the conclusions
derived from the analysis of this particular year.

2.1 HDL Response

The 2006 record was selected for hydro generatiotleting purposes because it was the most
complete, highest quality annual record. 2006deraparatively wet year as discussed in
Appendix I. This has been taken into account enxdtheme economic analysidl. available
hydrological data has been considered in determining the hydrologiffatts of the proposed
diversions.

3. WCRC Request

The comparison of synthetic and actual flow dataneusing daily average data, shows that the
relationship is not good. It is essential, giviea éxtensive use and potential significance of the
synthetic flow records that the potential impadtthes rather poor relationship is explored. While
it is likely that little can be done to avoid thexror’, it must be recognised; as must its poténtia
effect on the results and conclusions.

Provide comment on the potential effect on theltesund conclusions on having used synthetic
data.

3.1 HDL Response

Use of synthetic data is required to model hydrepiial and the uncertainty has been taken into
account in the design of the scheme. Use of syintbata has no material effect on the conclusions
with respect to residual flows and environmentéds.

4. WCRC Request

In the Water Quality and Hydrologic Modelling repashen discussing hydrological verification it
is stated that the difference is 50%. In fact,dlierence is 100% with the modelled data being
twice the measured data. This is a significarfetghce. Its effect on the results and conclusions
must be addressed.

Discuss the effect on the results and conclusioesta the difference in the measured and modelled
data.

4.1 HDL Response

The design of the project has been based on risédoscenario analysis. Uncertainty in the
modeling is recognized and has been taken intoumteo the design of the project, which has been
designed to ensure compliance with ANZECC watelfityuguidelines at the ocean outfall under a
range of likely scenarios. The application furthesvides for the final design of the outfall to be
based on field trials and improved accordingly.

5. WCRC Request

The hydrometric data record is not considered gi lguality. Of the three sites discussed missing
data account for 14%, 13% and 24% of the recorfcri@cal importance is ‘which part of the
record is actually missing’? It is likely that thassing record biases the data by disproportityate
missing either the high flows (most likely) or |dlows.

What is the effect of these missing data on thissitzs derived?



How does it affect the means derived from the asisity
What are the potential effects of this on the cosicns?

5.1 HDL Response

The hydrometric data record has focused on addigsgter quality issues and is less complete
and less accurate for higher flows. The effect balto predict less volume of water available for
hydro-generation and to suppress the assessmbasefload. Both effects are conservative and
have been taken into account in the design of thiegt.

6. WCRC Request

After providing some discussion of the rainfall dfwv variability across the project site it is the
argued that gaps in the rainfall record can bedilby substitution. No justification is providemt f
this approach.

Provide justification for filling gaps in the raadf record by substitution.

6.1 HDL Response

Substitution of data does not effect the assessaiartvironmental effects of the proposed
diversions. The data will not be used to deterrfim& hydro operating regimes or the specification
of hydraulic components of the scheme.

7. WCRC Request

Given the uncertainty of the hydrometric data sets,essential that the application (or an
Appendix) provides a detailed analysis and quanaiifon of the errors inherent in the analysis.
This must then extend to an attempt to quantifypibiential effect of these errors on the results an
the conclusions. There is considerably more uat#yt regarding the hydrologic impacts of this
proposal than suggested in the application. Theertainty must be quantified if at all possibhst.
the least it must be recognised and acknowledged.

Provide a detailed analysis and quantificatiorheferrors inherent in the analysis.

7.1 HDL Response

The hydrometric data sets have been exhaustivelysed by SENZ hydrological consultants over
many years. HDL has benefited from this work. Wiiile data sets are far from complete they
provide an excellent resource to inform the desigiine project as regards assessment of
environmental effects.

The hydrological impacts of this proposal are dieatated. The project will capture up to 100% of
all runoff from the catchments affected by the dsuens. Residual flows will derive from the
unaffected catchments downstream of the diversions.

Uncertainty in the prediction of the residual floarsd associated environmental effects is
dominated by rainfall distribution and catchmergp@nse and will not be resolved by further
analysis of the data sets that are available.

HDL believes that the results presented in the sup documents provide for a conservative
assessment of hydro potential and environmentatsif

8. WCRC Request



While considerable emphasis is given to the avilfbw records no discussion is provided of the
accuracy and reliability of the data.

How accurate are the hydrometric data?

Consider:
how accurate are the rating curves?
how stable are the curves?
how do the distribution of gaugings from which théng curves were derived relate to the
flow regime? That is, what were the highest anekkt gauged flows? How do these
compare to the highest and lowest flows on record?

8.1 HDL Response
Rating curves are poorly verified at high flowswihe result that the stated hydro potential is
conservative.

9. WCRC Request

While areal scaling has been used to derive flawsifi-gauged catchments it would appear that a
straight proportioning approach has been takehadtbeen shown, and extensively documented in
New Zealand, that areal scaling should involY& father than area alone. If no justification is
provided to the contrary, then a similar approdabusd have been adopted in the current study.

Provide any justification or use areal scaling thablves A® rather than area alone.

9.1 HDL Response
Area alone was considered appropriate given trezisfiof rainfall distribution.

10. WCRC Request

The application contains very little on the effetthe proposed scheme on the high flow events. It
is the extreme events or occurrences, rather titendrmal or average conditions that have a
critical effect on the stability of the system, @atial stress, or the potential for change.

How will the scheme impact on the frequency of fimg and the magnitude of floods? What is the
likely effect of this with increasing distance dastream? Will this have a significant affect on the
environmental processes downstream?

What is the nature of the flood regime of the vasitributaries? How will the scheme impact on
these regimes?

10.1 HDL Response

The stream channels downstream of the diversianalbgorges in bedrock descending to the
Ngakawau river gorge. The effect of reducing fldloevs downstream of the diversions will be
similar to the natural effects of rockfalls on sires throughout the West Coast lowland forests. The
vegetation adjacent to the active channel will dwate as forest trash is retained and as acid water
affected ecology recovers.

Flood regimes will reduce but not necessarily iopartion to an areal factor. Flood flows from the
Stockton Plateau are dominated by areal variatmisextent of rainfall.

11. WCRC Request
While some weight is given to the flood mitigatieffect of the proposed reservoirs, this effect will
reduce over successive floods; unless the stogupecity of the dam is restored between events.



While there will be some attenuation of flood ewecdused by the reservoir, this may be offset by
the reduced travel time of any flood wave. Thissloot appear to have been considered. The
potential effect of the reservoirs could be battsiewed by considering the frequency and
occurrence of storm events, and how this pattestarf activity will interact with the operating
regime for the reservoirs and power schemes.

How will the pattern of storm activity interact Wwithe operating regime for the reservoirs and
power schemes?

11.1 HDL Response

The scheme operating regime will be managed tbtbgilleast volume to maximise power
generation but also to minimise AMD reporting te thgakawau River. The scheme will be
operated by predictive modeling which will includenfall, reservoir stage, sump capacity and
market inputs.

12. WCRC Request

There is no discussion provided as to the effeth®fproposal on the low flows of the tributaries,
and in particular the effect of flow retention withthe reservoirs on the periods and duration wf lo
flows. While short periods of low flow may not betical to environmental processes, extended
periods of low flow can certainly have a significaffect. Of particular importance is the
significance and impact of the scheme on the duratnd magnitude of periods of low flow. The
use of, and focus on, mean flows tends to downblaypotential significance of the scheme on low
flow conditions.

Provide comment on the effect of flow retentionhintthe reservoirs on the periods and duration of
low flows.

12.1 HDL Response

There is no provision to release reservoir stotagaigment low flows. There is very little
freshwater ecology in the streams affected by thgpt. The ecology that recovers as a result of
the diversions will be adapted to the low flow rags resulting from the diversions.

13. WCRC Request

There is very limited analysis of the potential ampof the scheme on channel morphology. No
attempt appears to have been made to link changasriphology to changes in the flow regime of
the various streams.

What are the potential effects of the scheme onrmélanorphology?

13.1 HDL Response
None, refer to Response 10.1 above. The streamdtilmugh bedrock.

14. WCRC Request

While the potential impacts of the proposal willlbses with increasing distance downstream, this
has not been quantified. It is important thatftikepotential impact of the proposal is assessed.
This includes the dissipation of effects with irasig distance from the site.

What are the effects of the increased flood flowthe Mangatini Stream?

How might these increased flows affect the morpgglof the channel? How might this affect
downstream users?



14.1 HDL Response
The project does not increase flows in the Mang&iream.

15. WCRC Request

The application makes the conclusion that one effethe scheme may be that the 1:50-year event
could become the 1:100-year event. This claim afg® be unsubstantiated. It is, however, highly
likely that low flow events will become much morenemon, and their duration will also increase
as a result of the diversion of flow into the sckem

Provide comment on why the 1:50-year event coutbime the 1:100-year event.

Note: if it is demonstrated that the scheme woplgrapriately ameliorate flood flows, it is likely
that responses to the above questions would refesct

15.1 HDL Response

The effect is that the project will not increasaofil risk. The possible reduction in frequency is
based on a simplistic analysis and would be stgaciic, for the reasons discussed in Section
8.8.3 of the AEE.

The nature of the Ngakawau catchment and distohudf forest to the north and barren coal
measures to the south suggests that the effetite® stheme on Ngakawau River low flows will not
be as great as proposed in the application. Dyo@ngpds of drought all streams flowing from the
Stockton Plateau dry up for extended periods. iBhés issue for hydro generation which has led to
conservative assessment of base generation.

16. WCRC Request

Given the life expectancy of the scheme, the patketfect of any climate change needs to be
considered. The AEE states that more extremerpattd rainfall will need to be managed and that
this will be done by providing storage and incraggpower production. However it is not clear
whether the reservoir area proposed has accountelis.

Confirm how potential storage requirements duditoate change have been accounted for within
the reservoir areas.

16.1 HDL Response

The application is for the maximum storage thatlwawpractically built at the given locations and
incorporates tunnels that have hydraulic capaaitygfeater than the planned installed generation.
This increases cost significantly and would be gtibaal under adverse climate change scenarios.

17. WCRC Request

In terms of sediment control, both during constarcand during tunneling, there is no discussion
on the nature of the sediment load, its charasiee, and volume. Likewise, there is no discussion
as to how this differs from the natural load in thvers and streams.

Given the limited hydrometric data available, hoWl the sediment control structures be designed,
and what are the contingencies should failure étcur

What would be the potential impact of this mateifiitl was to become ‘uncontrolled’?
17.1 HDL Response

Appendix | of the application covers a brief dissioa on sedimentation issues. There is a great
deal of knowledge on the characteristics of sedimevement resulting from mining activities,



overburden dumps, rehabilitated land and undistuldwed. SENZ is required under conditions of
consent to retain the sediment within the coal ngricence area. HDL has included silt traps at all
reservoir inputs as a contingency against failif®@ENZ’s controls. It is not feasible for coarse
sediment to reach the tunnel intake towers.

The sources of sediment are almost exclusivelystand (exception in upper St Pats) which
exhibits very high settling rates.

18. WCRC Request

The sources of sediment within the project areanateliscussed in either the application, or any of
the appendices. If the sources, volume and charatthe sediment changes as a result of the
scheme this could impact on channel stability aodpimology.

What are the sources of sediment within the pr@esa?

How will the proposal impact on these sediment ces?

Will the proposal create new sources? How wilkthbe managed?
What is the reliability of these management stiatsdy

18.1 HDL Response
Refer to Response 17.1 above.

19. WCRC Request
Given that most of the sediment moving downstrealinbe intercepted by the reservoirs this
impact on sediment sources and transport processasstream needs to be considered.

How will this impact on sediment sources and transprocesses downstream?
Is the trapping of sediment likely to increase bardsion downstream?
Does this have any potential to affect the intggrftthe dam via head-wards migration?

19.1 HDL Response
Refer to previous responses regarding sources anghwiogy. Streams of the Stockton Plateau are
incised in bedrock. Natural sediment loads are low.

20. WCRC Request

Considerable discussion is provided on turbiditjyga, and therefore the derived suspended solid
concentrations. However, no data are provided #set reliability of the conversion from turbidity
to suspended sediment; and the potential effe@syterror in the calibration on the conclusions
reached. Given the likely high concentrationsaslavithin the flow, this may have a significant
effect, and a distinctive effect, which does nqteqr to have been considered.

With regard to the sediment analysis it would appleat only suspended load is considered.

What is the reliability of the suspended load da&specially given the comment regarding the high
percentage of coal; and the reliability of any tditly to suspended sediment calibration?

How does suspended load relate to total load?



What is the nature and significance of any bedload?
How will the scheme impact on bedload movement?

20.1 HDL Response
The streams are steep mountain streams in bedrock.

The diversions are designed to transport bedloigghating upstream of the diversions to the silt
traps where it will be recovered. As a result badlin the streams downstream of the diversions
will be interrupted. This will be offset by bedloatbvement downstream of the diversions as peak
flows are reduced.

Section C - Engineering Information

1. WCRC Request

The dam breach assessments have been preparpdetimaary assessment and are based on dam
levels that are lower than those given in lateudoents (Weka as RL 390 compared to RL 382-
384 used and for Mt William RL 575 compared to F85570). The dam breach studies have also
been carried out assuming that earth dams willdilé where as now it is proposed to use RCC
dams. The derived classifications for the eartin dauctures is that they are in the high potential
impact category and this is not likely to changarmy new analysis using the higher lake levels and
RCC dam break mechanisms. The dam breach repestrau identify the level of effects form the
proposed dam heights.

Confirm that, given the differences between thessment and what is proposed, whether the
effects (eg. on the area flooded) would be diffefeam that supplied in the application.

1.1 HDL Response

The dam break study was commissioned at the comemneartt of the reservoir selection process to
determine the potential effects of the releaseohimes of water from the Weka and Mt William
reservoir sites and to determine the NZSOLD impattgory that should apply to dam design.

The study reports the predicted flood effects altdwer Ngakawau River and estuary resulting
from sudden removal of a dam. For the purposekenéihalysis the sudden removal of the dam has
been modeled as rapid erosion of an earth embarikikBh has concluded that such an event
would place users of the Charming Creek walkwaynaicceptable risk and would lead to property
damage within Hector settlement, similar to thatseal by high natural flood flows. As a result,
HDL directed that the design and specificationhaf dams should be based on roller compacted
concrete (RCC) which are most resistant to catpkicacollapse.

The dam break report provides a range of possiltiéoav hydrographs from dams of varying sizes
and predicts the flooding that would result at ldecThe upper end of the range (570M fast
discharge from Mt William) predicts an extreme fiioda the Ngakawau River (>PMF). Of
significance (discussed in the report and showthemplots in Appendix B), is that the modeling of
this extreme breaches becomes unstable showinththatsults of the mathmetical modeling are
indicative at best.

It could be argued that it is conceivable, althoaglextremely rare event, for a breach scenario tha
results in the central portion of the RCC structueang instantly removed and that this could
theoretically create a more extreme outflow hydaphr: This would require an earthquake of such
magnitude that rockfall would be expected in thegge downstream of the dams.




The existing modeling has shown that modeling shsan event would be unlikely to provide any
more information that would be useful to the assesd of effects:

. The model instabilities at the breach will be mprenounced in larger events — results will
be as indicative as existing extreme breach maglelin

- The existing extreme event modeling shows a 30dateon in peak from the breach to
Ngakawau river, showing that channel hydraulics.the nature of the breach, are
becoming dominant for very large events.

- The model could not meaningfully represent chamgdéise conveyance of the river systems
resulting from landslides. Note that the existingr&me case modeling is conservative and
takes no account of rockfalls.

- The predicted effects at Hector are unlikely tasbbstantially different as flood levels at
extreme stages are controlled by lateral flow #rtbrth and south.

. Effects on users of the lower sections of the Clragr&reek walkway are unacceptable for
existing modeling and will remain unacceptablehfmher flows.

The conclusion from additional modeling will be idieal to that which can be drawn from the
existing analysis and will result in the same resgoby HDL to manage potential effects.

Breach of the reservoirs is unacceptable. The desigds must ensue that the risk of breach
is reduced to an insignificant level. To achievs the design covered by the consent
application includes the following features:

e All embankments, including shoulder dams, will h@lttusing RCC which is recognized as
the most robust dam design option for this envirenin

» Shoulder dam foundations will extend through BCMai@nite ensuring that toppling of the
shoulder dams is inconceivable.

» The sections of the dams which are built withingtream channels (the higher section with
theoretically the greatest risks of block displaeath are massive structures founded on
granite. No ancillary structures (outlets, sluicgsllways), which establish discontinuities
within the structure, will be built in the highegaions of the dam built within the stream
channels. The outlets and sluice are at the cothetr which is not part of the dam. The
spillways are cut into natural ground (Weka) orrae lowest section of the shoulder dam

(Mt William).

For these reasons HDL believes that the dam brealeiing submitted in support of the
application provides for the assessment of effects.

2. WCRC Request

The extent of the construction areas (ie footpiigt)ot clear from the concept drawings. The scale
of disturbance beyond the structures (eg. Damrvesetunnel portal) footprint is necessary to
understand the effects of the activities. For gXamat the Granity portal the footprint is necegsa
to determine the potential for instability.

Provide plans showing the extent of disturbancebdyhe dam, reservoir and portal structures.
Provide a schematic plan that shows the major ljidreontrols of the proposal showing such
things as inlets, tunnels, intake tower controésyatering sluices, spillways, power stations arad se
outfall.

2.2 HDL Response



The majority of disturbance is focused within tipper level of inundation of Weka and Mt
William reservoirs. As described in the AEE, adiial aggregate will be sourced from
excavations within the reservoir footprint, the 8i#ps will be contained within the reservoirghet
point of entry of waterways and the diversion turpwtal excavations will be contained within the
inundation area. The silt storage areas are imatadgliadjacent to the reservoirs, as detailed in
Plans C-002 and C-004, with run-off to drain irtte tespective reservoirs. The new roading
proposed is approximately 2150m and will be indraer of 6m wide including water tables. The
approximately 800m section of the haul road willblodt to the same standard as the current haul
road . The extent of works at Granity is detad@dPlan C-006 and described in sections 5.9 and
5.10 of the consent application.

There will be some minor disturbance along theidatedge of the embankments required to
contain both Weka and Mt William reservoirs and délseess roads and silt trap footprints. It is
anticipated that the extent of the disturbance m&lho more than 2-3 metres beyond the immediate
footprint of these structures. The disturbed nreggvill be rehabilitated by means of direct
vegetative transfer, whereby stripped vegetatiomfwithin each of the reservoirs will be utilised.

As discussed in the AEE, development of comprekeramngineering designs at the outset of a
project is not feasible where the project is oneafsiderable scale and complexity. In these
circumstances it is accepted practice to develegtbject to the stage where the effects on the
environment can be fully described and assessischdls been done for the present proposal. The
major hydraulic control components of the scheneeadircontained within the footprints described
in the AEE and are not relevant to the assessniamvronmental effects.

3. WCRC Request

No mention is made of the likely operating reginhiéhe new reservoirs, the water level range and
the likely annual movement. This will have som@act on shoreline erosion from wave action
which should be assessed. This information wélbdle required for landscape assessment and
ecological assessment.

Provide comment on (i) the likely operating regithe water level range and the likely annual
movement and (ii) the potential for erosion as @seguence.

3.1 HDL Response

The URS Scheme Modelling Report includes graphs/stgpmodeled avriation in water levels in
Weka and Mt William reservoirs as applied to th@202005 and 2007 data for different scheme
scenarios. Scenario 13 is most representativieechpplication.

The perimeters of both reservoirs will be exposattistone or granite generally at slope of 10:1 or
less, other than a section of the eastern periroétdt William which is formed of sandstone slope
debris. This section will be lined with granitesamdstone riprap excavated from within the Mt

William reservoir. There is no risk of wavelap eowsor instability caused by varying water levels.

4. WCRC Request

Excavation of Granite within the inundation area igractical thing to do. However, there is no
indication of how much material is going to be regd and if the potential resource can supply the
required volumes. Typically one would prove a seuwith at least 1.5 to 2 times the volume
required.

Demonstrate that the potential resource can supplyequired volumes.

4.1 HDL Response



The URS Concept Design Assessment (Appendix B@stae volume of material required for the
project dams and embankments. Figure 5.7 displaymmbankment volume curve for Mt William
Dam, with a dam level of RL 575 requiring approxieig 250,000mof material. Figure 5.3
displays an embankment volume curve for Weka Daith, avdam level just below RL 390
requiring approximately 100,006mf material. On this basis approximately 350,08@fmaterial
will be required to construct all the scheme dangs@mbankments.

The tunnels will provide approximately 100,000sfhgranite aggregate. Excavation of granite in

the bed of the reservoirs to ensure all water drearthe intake towers will provide the remaining
aggregate, these borrow areas are shown on trecppdans. The borrow areas depicted cover over
235,000mM and have the potential to supply far more grathiéa is required for the project, in
excess of the proposed multiplier of 2.

5. WCRC Request

The hydraulic structures are all in the prelimindegign stage and may change as the final design
is worked through. The concepts for the Mt Williamd Weka dams are satisfactory showing a
low level sluice for emergency dewatering and galesiise as a diversion structure during
construction. For these structures given the patfithe acidic water impounded it is prudent to
allow for the reservoirs to be drained should salefect show up sometime in the future requiring
the water level to be lowered below the hydro duéeel. This is a fundamental dam safety issue.
Designing such facilities that will have a longelih that environment will be a challenge.

Confirm if dewatering of the reservoirs, eithemaim emergency or for maintenance or repairs, is
included in the consents being sought for dischafdailwater.

51 HDL Response

The construction sluices on the dams will be peenty sealed at completion of dam construction.
The intake towers will be the lowest point withiretreservoirs and will be used to drain the
reservoirs when required. The scheme can be coefigay operation of intake valves, sluice valves
at tunnel bulkheads, diversion weir gates, andvegyls to drain the reservoirs to the base of dam
foundations and to drain the tunnels for inspectiod maintenance at any time.

6. WCRC Request

Construction of the dams using RCC is a good chimicthis high rainfall site as they are less
affected by rainfall and can be overtopped withdite consequences. They will however need to
show that the dams can safely contain the acidrveatr the life of the dam (100yrs) without any
significant reduction in stability. Leakage thrbudam joints in this situation has far greater
consequences than for a RCC dam retaining normtarwahe building consent will need too
address these issues and require an adequate nmgngoogramme to monitor these aspects.

Show that the dams can safely contain the acidrvoatr the life of the dam (100yrs) without any
significant reduction in stability.

6.1 HDL Response
Specification of acid resistant materials will beluded in the building consent application.
Suitable products can be sourced locally from Hwoliri Westport.

The underground concrete dams built throughoutdvtdih Mine over the period of 1910 — 1930s
show no sign of chemical erosion with average piéleof 3. Similarly, the historic St Patrick
dam built in the 1950s displays no evidence ofifiant chemical erosion of the dam structure.

7. WCRC Request



There is a coal seam near the true right abutnfehedNeka reservoir.

Provide comment on the potential for and effectteakage through coal measures/workings. If
there is a leakage potential, what procedures woeldut in place to manage this? What
confidence does HDL have that there are no oth&rmeasures in both reservoir footprints?

7.1  HDL Response

The entire project footprint has been extensivellyan over the last 100 years and in more recent
times extensively drilled by SENZ. At the outsétle project HDL formed an information sharing
relationship with SENZ and had access to all exgtion drill information. Hence HDL is

confident of the accuracy of the statement in tB€=A.. that the project will not constrain future
mining operations within SENZ coal mining licence will it isolate any coal reservés

There are no coal outcrops in Weka reservoir. @aadrops in Mt William reservoir above the
maximum levels of inundation. There is no posdpiif leakage through coal seams or workings.

The interface between granite foundations and BruQwoal Measures (BCM) occurs less than 10m
below maximum levels of inundation in the shouldems of both Weka and Mt William dam. This
interface is well logged and contains clays. As tstage of design HDL has allowed to extend
cutoff excavations for the shoulder dams into geabelow the BCM interface. This will also
preclude leakage through bedding layers withinBG&.

8. WCRC Request

All sediment traps — Confirm whether the sedimeags shown on the plans and discussed in the
AEE (eg. pg 39 Darcy Diversion) are the ones toded during construction or if other temporary
ones are proposed?

8.1 HDL Response

As depicted in the project plans and discussederAEE permanent silt traps are to be constructed
within the reservoirs at the point of entry of watays feeding into the reservoirs. These are to
contain sediment and to ensure abrasive matered dot enter the generation system.

Temporary sediment traps will also be utilised veh@quired to control stormwater run-off from
roads and any other construction activities nedemaays. These areas will be managed in
accordance with Auckland Regional Councils TP 9degjines.

De-watering of groundwater seepage during tunnestcaction will also be directed into temporary
sediment traps/settling ponds to ensure minimahirtgpon receiving waters.

9. WCRC Request

During micro tunneling extensive dewatering is fiegghand with the potential for poor ground
conditions there is a real risk of effects on adp@roperties and infrastructure. There is a need
ensure long term stability of the tunnel and net puring monitoring. The pipe size will be
slightly smaller than the tunnel, allowing some gibke displacement.

What measures will be implemented to minimise thieiptial for settlement on building and
utilities (e.g. road, rail)?

What monitoring during excavation is proposed? Whniéeria are proposed for acceptable levels
of settlement?

What contingency measures would be implementeetiiiesnent levels are exceeded?



How long will monitoring occur for and what mitiga is proposed long term should subsidence
become an issue?

9.1 HDL Response

The detailed geotech investigations required tdicarthe feasibility of micro tunneling will also
establish the potential for settlement that couiseathrough the micro tunneling process, and
tunnel levels and positions that will minimise #féects. Appropriate limits of settlement can then
be established to suit these conditions. Grounel lemnitoring along the tunnel alignment will be
carried out until the work is complete.

Dewatering is generally only required around theeas shaft to ensure dry access inside the tunnel.
Away from the shatft, the tunnel can advance irrespe of water levels, and indeed beneath the
seabed.

The mismatch of tunnel and liner pipes is overctaypéhe pressure injection of drilling mud into
the small annulus outside the concrete liner. Thsthe dual purpose of preventing settlement by
filling the space, and providing lubrication foetForward movement of the tunnel segments
through the ground.

10. WCRC Request

During construction of the outfall vibration monisasshould be set up to actually monitor the effects
as well as an initial ground survey so that anyigmbsettlement can be identified.

Confirm what monitoring is proposed.

10.1 HDL Response
The following comments were provided by Paul Coagdiarker Underground Construction Ltd:

“A typical Tunnel boring machine has a very smogiration as they are highly engineered
pieces of equipment which if you hold a hand addhes machine while operating you would
barely detect the motors running. In rock condiigyou can get some vibration as the tunnel
boring machine gnaws through the ground but thesasily controlled by reducing the rate of
progress. Even so we have never had an issuevibitiition and micro tunnelling through rock.
The only times we have had any issue with vibratiag during traditional drill and blast
tunnelling. The amount of vibration was then cold by changing the blasting charge, firing
sequences and progress rates”.

Tunneling vibrations are considered very unlik@affect the stability or structural integrity of
timber structures. Cosmetic damage (eg crackimgaster and masonry) is the first indicator of
vibration damage. This can be difficult to identifr attribute to any particular occurrence as such
minor cracking is often present due to other causes

Refer to Response 6.1 of Section D of BDC mateifiatailed building surveys will be carried out
to identify before and after differences and HDIl wndertake monitoring of initial micro-
tunneling to ensure the set limits for vibrationsagcified in DIN 4150-3 (1989) @not exceeded.

As regards ground settlement, a survey will esshkdi network of bench marks and control marks
around the perimeter of the construction site ablstground beyond the micro tunnel alignment.
Survey instruments (GPS, Total Stations and Pre@sels) will be used to monitor survey pins
above the micro tunnel to monitor movement bothiealty, rotationally and x and y co-ordinates.
Any detectable subsidence noted in the vicinitthefroad or rail networks will be repaired at the




HDL's cost.

Section D — Ecological Information

1. WCRC Request

Appendix D- Allisoniella scottiiis a liverwort with a threat classification of Matally Critical, and
Blindia lewinskyaes a moss that is range restricted (based on kihtigga). At the site visBlindia
was observed in Weka Creek.

What is the distribution of these bryophytes witthe footprint of the proposal?
Will the Hennediella sgpopulation be affected by the proposal?

1.1  HDL Response

Two reports by NIWA (Suren & McKerchar, 2001 and&u& Glenny 2002) that refer to
bryophytes, have been undertaken for the Stocki@tiedt streams and Upper Waimangaroa Valley
respectively. The Cypress Mine Resource Consgalicagion and associated AEE (Solid Energy,
December 2003) also summarises these studies.

The NIWA (2001) study included several sites on d@reek, one site on the Mangatini River and
several sites on the Ngakawau River itself, twtheke sites (Mine Creek Middle and Mangatini)
were within the project footprint. Mine Creek Miedk located at E2416938, N5950584 and
Mangatini at E2417833, N5949735lindia lewinskyaeavas found in the Mine Creek Mid site
inside the proposed development aidewinskyadias been found in Weka Creek (NIWA, 2001)
however this was pers obssiting and GHD have been unable to confirm whethersite was

within the proposed development footprint.

NIWA (2001) survey observed no aquatic bryophytéhiww Mangatini Creek or the Ngakawau
River.

The only recording ofennediella spo date has been during the NIWA 2001 survey hrsvtas
at Mine Creek West, which is outside the proposatgrint area. Therefore it is not considered that
this population will be affected by the proposal.

The NIWA (2002) study surveyed 14 streams in thgenyaimangaroa and St Patricks Stream, all
of which were outside the footprint of the proposlestelopment area. Results of this study
indicated that the waterways supported a rich dityeof bryophytesB. lewinskya@avas common
throughout the area and found in 7 sites, 4 of whie affected by acid-mine drainage and not
subject to the affects of the proposed scheme.

This study also observed the rare liverwaitisoniella scottij in the mid and upper St Patrick
Stream site (above the dam). This species is kramwnfrom streams flowing from the Tin Range
on Stewart Island, and from Mt Euclid in the PapaRange. This observed population is outside
the proposed development footprint. No record$isf$pecies have been recorded within the
proposed development footprint. This moss haslaen recorded in the L75 Stream, also outside
the proposed development footprint.

Therefore in conclusiomB. lewinskyagand to a lesser exter, scottiiare relatively common

within the Plateau streams outside of the propdseglopment footprint area. They are currently
present in streams that are mine-impacted and appéa tolerant of acidic conditions, and able to
deal with the often large, frequent floods thatrebterise the Plateau streands.scottiihas not



been recorded within the proposed development fowtandB. lewinskyadias only been recorded
at one site (Mine Creek Mid). To datéennediella sghas not been recorded from within the
proposal footprint. Therefore it is not considetiealt this population will be affected by the
proposed development.

2. WCRC Request

NIWA reports have noted both species in the geregesd, but their investigations have not
specifically defined the range of these bryophytghkin the footprint of the proposal.

NIWA also reported a possible new specieblefinediellain the west branch of Mine Creek.

The applicant proposes to undertake a pre-congirubaseline study, and if necessary offset any
habitat losses by protecting other habitat foréh@sa or by relocating plants to areas outside the
footprint of the proposal.

Provide information on the proposed method of raliog these plants; including how the success
of the relocation will be monitored and contingeptans if relocation is unsuccessful.

Identify areas outside the footprint of the propalsat could be protected as an offset for habitat
loss, and describe the mechanism and details ofthiswill be achieved, for example land-
ownership, covenant proposals etc.

2.1 HDL Response

Section 2.3 of the AEE details that the Ngakawanldfgcal Area boundary was amended to
accommodate future hydro development. This wag donthe basis that the area has negligible
ecological value and/or values that were alreadi/nepresented and under protection. This
supports the view that the ecological values, igicig aquatic bryophytes within the proposal
footprint are not significant and are representeprotected elsewhere. Habitat loss is unlikely to
be significant and no habitat offset is proposed.

More detailed analysis of the available literatias confirmed thatiennediellasp. has only been
found in the West Branch of Mine Creek (sample Isitated south of Stockton Road), outside of
the proposal footprint (NIWA, 2001)B. lewinskya@andA. scottiiare known to occur in streams
draining the Stockton Plateau area, in the WaimaagRiver and its tributaries. However within
the proposal footprirB. lewinskyadnas only been recorded at Mine Creek Mid Andcottiihas
not been recorded at all.

Prior to site works commencing at Weka and Mt \&itli reservoirs, surveys of aquatic bryophytes
will be carried out within the reservoir footpriateas. Bryophyte % cover will be estimated at 3
transects placed randomly across sections of éeedms. Any aquatic bryophytes found will be
identified on site where possible, photos takenifirefjuired a sample collected and frozen
pending identification to species (where possibkhg standard keys, in the laboratory. If the rare
species, Hennediella sp., B. lewinskyae or A. scri recorded within the footprint area
relocation will be considered. There are limitedam®of relocating aquatic fauna and translocation
trials are one possible means. However, little waak been carried out on aquatic bryophytes in
NZ or around the world in this regard and as shehikely success of such trials is unknown. Such
work if required would need to be carried out wettiensive consultation with an expert in this
field.

3. WCRC Request

Appendix D — Page 8-10: Combining of Mangatini, Welnd Sandy Creek for the purposes of
assessment. The NIWA reports do not investigasetlstreams. Sandy and Weka Creek may not
be AMD impacted and may provide an important soofaelonists to other streams.



The Mangatini Stream arises in a different pathefplateau than these streams so assessing them
as a single site provides insufficient resolutidieka Creek and Sandy Creek have considerably
different in-stream morphology to Mangatini Streand should have been assessed separately.

Provide an assessment of the potential environrhefiiéts on Sandy Creek and Weka Creek,
given their potential importance as representagwenants unaffected by AMD.

3.1 HDL Response

Sandy and Weka Creeks are not un-affected catclsm&ath watercourses receive run-off from
the haul road and have done so since Stockton opeeed. Run-off containing high silt loads and
oil/fuel contaminants from the many vehicles thiaise the haul road drain into both Weka and
Sandy Creek. In addition, the haul road is cor$taifrom sandstone which gives rise to AMD
contaminated run-off.

Further, section 3.2.3 of the GHD report notes imatrtebrate communities in both Weka and
Sandy Creeks are dominated by chironomids, oligetelssand ceretopogonid midges, reflective of
the relatively poor water quality, low pH, sedimegtian and variable flow in these waterways,
features common to mine-affected waterways. Filoerekisting available literature and surveys
conducted at these sites no macro invertebragdspfiaquatic fauna species of significant value
have been found within these waterways.

4. WCRC Request

It is likely that the changes in the flow regimdluead to an increased growth of algae under the
imposed low flow regime. Such an effect has bdmeored in other ‘managed’ river systems in
New Zealand. While it is recognised that the pbetween freshes is seldom going to be really
long enough to accumulate a high biomass of maierganot clear whether this has been
considered.

Confirm what consideration has been given to tfeces of increased growth of algae under the
imposed low flow regime.

4.1 HDL Response

Consideration has been given to the effects obmsed algae growth under the imposed low flow
regime. It has been determined that given therenmental conditions present on the Plateau
(high rainfall events and freshes) and stream claniatics (reasonably steep catchments with
flowing water), the period between freshes andoireod and extent of areas displaying slow water
flows (enough for substantial algal growths to awcalate) is seldom going to be long enough to
accumulate high algal biomass.

It is expected that at times there may be an iser@aalgae growth given the significant reduction
in flows immediately downstream of the reservoiowever, as discussed in the AEE it is
expected that removal of sediment laden water avid Aontaminated flows from the affected
catchments will give rise to improvement in wataality and hence recovery of aquatic habitats
adopted to the new flow regime. It is expected #maecosystem will evolve that meets the new
hydrology dominated by natural water quality coiuahs.

5. WCRC Request
In a number of areas baseline surveys are propdsednot clear what is proposed and what the
management response to the surveys would be.



Describe what baseline surveys are proposed anttidiananagement response to them would be.
Alternatively indicate whether it is proposed tafticonsent conditions prior to the s42a report
being prepared so that it can be considered atithat

5.1 HDL Response

The AEE included reference to an Aquatic Ecologynitgement Plan which included baseline
surveys and a monitoring programme for a whole eaofoaspects. This inclusion in the AEE was
based on the recommendations contained in GHD&streplowever, on receipt of the Councils
S92 request these recommendations were discussearéndetail with GHD who stated that these
were merely standard recommendations for large smajects that had significant environmental
effects. GHD have acknowledged that HDL's prop@sahique, in that the sub-catchments
affected by the proposal have poor water quality mmimal fish life and operation of the scheme
is expected to enhance environmental values iarb&. In these circumstances GHD support the
approach that baseline surveys should focus orpbgges and the other monitoring
recommendations in their report are unnecessary.

Section E - Geochemistry Information Request

1. WCRC Request

Appendix K — Page ES2: Statement in the Exec\8iwamary needs clarification. It is noted that
“Water quality in Mt William reservoir quality wilimprove ... due to increasing dominance of
Mangatini waters...”

Please clarify whether or not Mangatini Stream walhtribute to Mt William Reservoir (cf. for
example, Table 5-1).

1.1 HDL Response
The sentence should refer to Weka Reservoir.

2. WCRC Request

Appendix K — Pages 5-1 to 5-3: The limitationsiad input data for modelling are acknowledged.
However, insufficient information is provided totdemine just how representative the data being
used is likely to be. Therefore it is not posstiolgudge the reliability of the modelling.

For each of the sites in Table 5-1, please spéo#ynumber of data points (“n”) used in the
derivation of the mean value shown, the range t (fain-max), and the year represented by the
data (i.e., 2007/08, or previous).

2.1 HDL Response
This information is provided in the following taklénputs_ Summarised_mins max.xIs)



Table 1. Water guality inputs for scherme and non-scheme geochemical modelling  MAXWALUES

Catchment Name Main data points pH EC S04 HMa K Ca My Al Fe Mn Cu n As Mi cl n Year
Me. Williarns Reservoir

Upper St Pats 16 48 48 121 13000 107 300|07-05
Datcy Headwaters Darcy2 i Darcy3 37 43 129 24| 0F0) 122 070[ 479| 289) 0.034|00050| 0073 0.001| 0021 90208
T31 Stream 3 57 12 14 |07-08

Weka Resevalr

T35 Streams 83 Eed I P 14|07-08

Mire Creek Upper LNt 6.0 56 59 |07-08

‘Wieka Catchmert s1 48[ 11 14|07-08

Upper Mangatini - Untreated s14C 28| o70| s7s| 37| 377) 4080 1360[ S800) 38.40| 0.000|006S0| 1570| DG 0327) 38 4[08

Upper Mangatini - Treated S148 78| 100) 37| 38| 316)15400] 1070| 3000) 285 002711200 0005) 0244)  36[113 06 *n=2 for cationsfanions except Al

Ngakawau River

Erin Stream Erin E5 35 2 32| 041) 303 035 042| 003) 0.004)0.0005 0001| 00 47 40203
Lowver St Pats MRE 74 s s a2
hict St. Pats MRE 74 s s a2
Myakanwau River @@ NRS MRE 74 E 3 a0z
St. Davicls Catchiment NRE 7 ] 5 a2
Muskanwau Gorge MRE 74 E 3 a0z
Charming Creek ol

Mangatini Lower ey i 73 2 26| 060) 062) 032 019] 020) 0.005)00005) 0.001] 0001] 0001 42 12|98-08
Rome Creek & 7 73 2| 26| DE0| 062) 032 049] 0.20) 0.005(00005) 0001) DO001| OOO1| 42 12|98-08
Mine Creek Lower & 7 73 2| 26| D60| 062) 0&2| 049] 0.20) 0.005(00005) 0001) DOO01| 0O0M| 42 12|96-08
NOTES

* Mizsing values have been derived from various summary reports and other catchments on table. Reports used include for data include:

* Mizsing values have been derived from various summary reports including:

Stockton Coal Mine Hydro-Geochemical Investigations Acid Rock drainage: Draft, Golders July 2002

Table 3.2 Water Management Stategy overview for stockion site , October 2005, 16 April 2005- 24 june 2005

Table 213 4 West Hydrology - September 2008

KML Cypress Open Pit Water Geochemistry Report 03

Table 1. Water guality inputs for scheme and non-scheme geochemical modelling MM VALUES

Catchment Name Main data points pH EC S04 HMa K Ca My Al Fe Mn Cu n As Mi cl n Year
Me. Williarns Reservoir

Upper St Pats 16 32 3 q 028 003 300|07-05
Datcy Headwaters Darcy2 i Darcy3 28 30 I 24 043 037 033 1.34] 115) 0.041|00016] 0056) 0.001) 0.003 90208
T31 Stream 3 38 2 14 |07-08
Weka Resevalr

T35 Streams 3 38 2 14|07-08
Mine: Creek Upper Lt 26 43 50708
‘Weka Catchment 1 38 4 14 |07-08
Upper Mangatini - Untrested s14C 28| ©46) 484| 33| 06| 31.20| 1040| 4500) 3200( 0.000{00510) 1210 0.014] 0261) 332 4|08
Upper Mangatini - Treated S148 33 18] 312 34| 285/12700] &30| noos| 2m 0o0z0| n623| noos| 0183 35 113 |05 *n=2 for cationsfanions except Al
Ngahawa River

Erin Stream Erin 51 23 1 27| 028 055 028 007| 004) 0.001)0.0005 0001| 00 4.0 40203
Lowver St Pats MRE 42 3 1 a2
hict St. Pats MRE 42 3 1 02
Myakanwau River @@ NRS MRE 4.2 3 1 02
St. Davicls Catchiment NRE 4.2 3 1 02
Muskanwau Gorge MRE 4.2 3 1 02
Charming Creek cCl

Mangatini Lower ey 38 1 1 16| 0410) 020) 048 0O7| 000) 0.002)00002) 0.001] 0.001] 0001 23 12|98-08
Rome Creek & 36 1 1) 46| 040| 020) 049 007| 000| 0.002(00002| 0001) DO001| 0001|238 12|98-08
Mine Creek Lower & 36 1 1) 16| 040] 020) 0418 0O7| 000) 0.002(00002| 0001) D001| 000|238 12|96-08
NOTES

* Mig=ing values have heen derived from various summary reports and other catchments on takle. Reports used include for data inclucde:
Stockton Coal Mine Hydro-Geochemical Investigations Acid Rock drainage: Draft, Golders July 2002

Table 3.2 Water Management Stategy overview for stockion site , October 2005, 16 April 2005- 24 june 2005
Table 213 4 West Hydrology - Septernber 2008

Cypress Open Pit Water Geochemistry Report 03

3. WCRC Request

Appendix K — Page 5-1: Two major assumptions madenodelling; that TSS are not re-
suspended, and secondary mineral precipitatesoare-aissolved, are effects that are likely to be
very detrimental to water quality. It is usual toael worst case scenarios.

A brief sensitivity analysis of the likely effeat$ TSS re-suspension and precipitate re-dissolution
on modelled water quality would be useful.

3.1 HDL Response

The modelling indicated very little potential fasraditions that would result in precipitation of
metals within the scheme and a sensitivity analgsiBus not warranted. TSS re-suspension is
unlikely in such large reservoirs.

4. WCRC Request
Appendix K — Page 5-2: There is no information drether or not the reservoirs are expected to
develop vertical stratification. This would affetdwnstream water quality.

Please include a statement as to whether the flagb stratification has been considered. If so,



can this effect be included in the modelling?

4.1 HDL Response
Stratification has not been considered and woulbdedy®nd the faculty of the current modelling.
Intake towers will draw from the full water column.

5. WCRC Request
Appendix K - For the input data, cation or aniom@entrations have been adjusted to ensure an ion
balance. Changing the concentrations of some itoests could affect WQ predictions.

Please indicate which cations or anions were usedeate an ion balance.

5.1 HDL Response
Cation/anion balance used the following: Ca, Mg, KaCl, SO4, Fe, Mn, Al, Cu, Zn

6. WCRC Request

Appendix K - Waterways that are noted to contriliotéhe reservoirs elsewhere in the AEE
documents are not listed in the input data in Table For example: Plover, Fly, Sandy and AJ
Streams.

Please clarify that the input of these waters leenbncluded in the flow/chemistry of the streams
that are listed in Table 5-1 or 5-2 (and whichautne).

6.1 HDL Response

Plover and Fly Streams are included in analysisveer@ represented by S16 water quality data
since they are located upstream of this monitostagion. AJ and Sandy Streams are located
upstream of the S14a monitoring point and therettoeg have also been accounted for.

7. WCRC Request
Appendix K — Page 5-3: Given the potential for Gditoaccumulate in benthic marine life, any
information on likely Cd concentrations in the @litivould be useful.

If any data is available for Cd in the modellinguin waters this should be included in the
modelling process (e.g., Appendix C of this URSorephows Cd concentration significantly raised
in ARD samples from Mangatini Creek (S14)).

7.1  HDL Response
Modelled Cd data is as follows (mg/l):

«  Current Mt Williams-0.00014
. Closure Weka/Outfall Mt Williams- 0.00041/0.00014
. Weka Outfall-0.00047

These results mirror those of Table 5-3 of the repo

They were not reported initially as the Cd dateersy limited and modelled concentrations will
reflect this lack of data. In many cases distinguits are based on a single sample. In some cases
‘donor' data has been used where no specific Gdw known to exist.

8. WCRC Request
Appendix K — Page 5-4: Model validation against \WM@nitoring for Ngakawau River is
mentioned, but no results are shown.



Please include the data referred to at the eneéctich 5.1.3.

8.1 HDL Response
Modelled results for location NR with no schem@lace were:

pH 4.549
Al 0.698782
Fe 0.25329

No calibration of other parameters could be un#terntalue to lack of detailed data.

9. WCRC Request

Appendix K — Pages 5-4 to 5-8: There are majorrdgancies between comments in the text, and
the data presented in Tables 5-3 and 5-4. Sortteesé comments are reproduced in the main AEE
document (p100).

Please clarify so that text and tabulated datz@msistent.

For example, WQ in Weka Reservoir doesn’t improndar high flow conditions (consider trace
metal concentrations).

9.1 HDL Response
There are improvements in pH, Fe and Al levels.réla@e some increases between the two cases of
trace metals.

10. WCRC Request

Appendix K — Pages 5-6 to 5-7: In Table 5.4, thedlalled data for low, median and high flow
scenarios are identical for the Mt William Reservadrhis table is reproduced in the AEE document
(p100) also.

Please confirm that this is correct and, if solude an explanation of why this occurs.

10.1 HDL Response

There is no change in the water quality for theyeaof flow events because the available data sets
do not support a relationship between chemistryflmwd— refer section 5.2.2. Determination of
this relationship will be the focus of ongoing wag@ality monitoring. The assumption of no
change in water quality with flow results in consgively adverse predictions of water quality in
Weka reservoir.

11. WCRC Request

Appendix K — Pages 5-8 and Figure 5-1: The disomssf Ngakawau River water quality is limited
to pH, Al and Fe. It is unclear why modelled dataother trace metals is not discussed.

Please clarify why this data is so limited.

11.1 HDL Response
No calibration of other parameters could be un#ertalue to lack of detailed data.

12.  WCRC Request
Appendix C - Figure 1 does not include Fe, theiprtion of which is critical in this exercise.

Please add Fe data to Figure 1 of this appendedtrep



12.1 HDL Response
Appendix C is an SENZ report appended for refereti@ENZs request following SENZ'’s review
of the draft water quality report.

13. WCRC Request
Appendix K — Page 5-14: It is unclear how NTU orSTénits have been converted to units of
clarity. Figure 5-5 is very difficult to interprét.g., what is the y axis on this figure?).

Please clarify.

13.1 HDL Response
Relationship developed withkML (2005). Optical Water Quality Monitoring and Melling at
Stockton Site This report develops a relationship betweeniditsband clarity as follows:

For measurements below 10NTU:
Clarity = (0.01058:09961T)

For measurements above 10NTU:
Clarity = (0.01998:9372T)1

Regarding Figure 5-5 The y-axis is Clarity in cihshows the threshold of Good and Fair clarity as
defined by NIWA. This is compared to the pre andtscheme clarity at station NR on the
Ngakawau River. The graph shows a significant odpment in clarity post-scheme.

14.  WCRC Request
Appendix L — Page 3: Worst case scenario effluenbied to be 9m3/sec (2 x modelled median
flow).

Please include an indication of how dilution mouigflresults will be influenced by the higher flow
conditions.

141 HDL Response

The worst case scenario effluent flow is s(twice the modelled median flow). This regimié w
effectively double the flow conditions, and willetefore result in a halving of the dilution.

It is noted, however, that the worst case scerdreffluent flow does not necessarily coincide with
a worst case effluent quality. Poor effluent qyabk expected to be associated with extended
periods of drought. Higher flows will be directlgrcelated to full or rapidly filling reservoirs

during higher rainfall events. Until both furthezrizhtop studies and baseline field work improves
our understanding of the water quality /dilutiordahspersion relationships it is difficult to pretli
the events that represent an overall worst casesoeand the predicted change in dilution
requirements in these circumstances. Conditiom®$ent will specify management actions that
are to be taken when the dilution provided by th#adl is not adequate for the water quality
recorded in Weka reservoir.

15. WCRC Request
Appendix L — Page 5: The summary bullet points apgemewhat contradictory. This is possibly
because two different URS reports (2007 and 20@8paing referred to.

Please clarify, identifying the most recent, canfad results of these previous studies.

15.1 HDL Response
The most recent URS water quality report (see Adpeli) refers to the assessment by Holman



