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IN THE MATTER of the Resource Management Act 1991

AND

IN THE MATTER of the hearing of applications by
ASHBURTON COMMUNITY WATER
TRUST to Canterbury Regional Council
and Ashburton District Council for
resource consents in respect of the

Rakaia Terrace Hydro Scheme

STATEMENT OF EVIDENCE OF IAN ALEXANDER LEES

INTRODUCTION

My name is Ian Alexander Lees.

I am employed by TrustPower Limited as Production Manager. In this position I have

overall asset management and production responsibility for TrustPower’s hydro and

wind power assets throughout New Zealand, which include the:

(a)
(b)

(0
(d)
(e)
)
(9
(h)

Branch and Waihopai Schemes in the Marlborough region;

Kaniere Forks, McKays Creek, Arnold, Wahapo and Dillmans Schemes in the
West Coast region;

Cobb Scheme in the Tasman region;

Coleridge Scheme and the Highbank and Montalto Scheme in Canterbury;
Waipori, Deep Stream, Paerau and Patearoa Schemes in Otago;

Matahina, Kaimai, Wheao and Hinemaia Schemes in the Bay of Plenfy region;
Mangorei, Motukawa and Patea Schemes in the Taranaki region; and

Tararua wind farm in the Manawatu region.

My background is in general mechanical and marine engineering and I hold

qualifications in these disciplines. For the past 32 years 1 have worked within the

energy production industry, initially within power boards and latterly within power

companies. My focus has been to build on the good work undertaken by the early
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developers of hydro schemes, by further developing, modernising and enhancing
efficiency and environmental compliance at the existing schemes and being closely

involved in the development of hew schemes.

I currently hold the position of Chairman of Directors of the Rangitata Diversion Race
Management Limited (RDRML) and have held this position since 2002. My role as
Chairman has included active involvement in the hearing and Court proceedings
relating to the Rangitata River Water Conservation Order, resource consenting for the
Rangitata River and associated diversions and the renewal of consents for the
Ashburton River diversion,

The Highbank Hydroelectric Power Scheme is one of the schemes within my area of
responsibility. The team that operates and maintains this facility is under my direct
management control and as such I provide direct technical, resource consenting,
human resources, commercial and managerial support to this team. My involvement
extends to civil works asset management, which in turn includes civil safety
management, contractual arrangements, silt control, structures, river protection,
penstock and conveyance canal maintenance and monitoring. My role also involves
me in higher level stakeholder discussions.

In relation to this application I have participated in pre-hearing discussions with the
Ashburton Community Water Trust (ACWT) and some of its representatives and
consulants. It is also relevant that I note my involvement in the recent consenting of
Electricity Ashburton’s hydro generation scheme which, as the ACWT consent
application states, is essentially the first stage of the ACWT proposal. The Electricity
Ashburion consent process, for which I presented evidence at the hearing, ultimately
resulted in a suite of consent conditions being developed which adequately address
TrustPower's significant concerns with that proposal.

As Ms Burkhardt has already stated in her submission, TrustPower has been able to
reach agreement with ACWT over the consent conditions which, if imposed, would also
adequately address TrustPower's concerns with ACWT’s proposal. Those conditions
are attached to the statement of Mr Dunning on behalf of ACWT and are more fully
highlighted and explained in Mr Bonis” evidence.

SCOPE OF EVIDENCE

The purpose of this evidence is fo assist this Hearing Panel, who did not hear my
evidence regarding the Electricity Ashburton scheme, by outlining the reasons for

TrustPower’s submission that the ACWT proposal has direct and potentially significant
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adverse effects on TrustPower's Highbank Power Station. In my evidence I will
provide:

(a) A brief description of TrustPower’s Environmental Policies and Performance;
(b) An overview of the operation of the Highbank Power Station; and

(© A summatry of TrustPower's concerns relating to the impacts of the application
on the salmon barrier, tailrace and diversion bypass; the impacts of the
widening of the tailrace; the potential effects of additional flows in the tailrace;

and the effect on TrustPower’s access to Highbank.

TRUSTPOWER'S ENVIRONMENTAL POLICIES AND ENVIRONMENTAL
MANAGEMENT SYSTEM

While having an obvious need to achieve financial and commercial objectives,
TrustPower prides itself on being an environmentally responsible good corporate
citizen. TrustPower's commitment to this stance is evidenced by its Environmental
Policies which originated at the request of the Company's Board of Directors.
Developed by TrustPower’s Environmental Management personnel, to industry best
practice, the policies were subject to internal review by staff and management before
being adopted and implemented.

The Hearings Panel will note that the Environmental Policies commit TrustPower to,
amongst other things:

(a) complying with all of its legal and statutory obligations;

(b) enhancing the awareness of its staff to the significance and sensitivity of the
environment in which they operate;

() promoting the efficient use of the significant physical resources under its
control; and

(d) operating the significant physical resources under its control in a manner
which minimises all potential adverse effects and maximises all pofential
positive effects.

To assist with the achievement of TrustPower's Environmental Policies, an
Environmental Management System (or EMS) has been implemented. The EMS is
significant, as it establishes the specific undertakings given by TrustPower to ensure
that it operates in accordance with the Company's Environmental Policies. The EMS
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also assigns managerial responsibility and establishes ‘Environmental Performance
Indicators’, against which TrustPower’s environmental performance is measured and
reported. The undertakings given and the actions to be taken are extensive and

involve a significant commitment of TrustPower’s time and resources.

The Policies and EMS are referenced here, as they to some extent underpin the need
to identify and address the environmental impacts likely to arise from the ACWT
proposal.

TRUSTPOWER'S HIGHBANK POWER STATION

TrustPower is the owner and operator of the Highbank and Montalto Power Schemes,
which utilise water diverted from the Rangitata and Ashburton Rivers via the Rangitata
Diversion Race. This water is finally discharged via the Highbank Power Station to the
Rakaia River. The location and general configuration of the Highbank and Montalto

Scheme is shown in Annexure 1.

The Highbank Scheme was commissioned on June 8™ 1945. The station is located at
the end of the 67 kilometre long Rangitata Diversion Race, which supplies three
irrigation schemes. The Rangitata Divarsion Raca concept of winter generation and
summer irrigation is well thought out and engineered and the original concepts and
objectives remain valid in the current commercial climate with significant downstream
benefits to the local economy from both generation and irrigation. The traditional
operating periods and those reflected in agreements are:

(a) For generation — from 9 May through to 10 September; and
(b) For irrigation — from 10 September to 9 May.

It is important to note that during the irrigation season, water diverted and not utilised
for irrigation is conveyed down the race to Highbank and used for generation. This

approach has provided an inherent economic and water utilisation efficiency to the
whole scheme.

As a result of the Electricity Industry reforms, TrustPower purchased the Highbank and
Montalto Scheme during 1999. The Highbank machinery, head works, control systems
and switchyard were in very poor condition at the time of purchase and TrustPower
set about rectifying these issues to ensure the plant had the reliability expected of a
strategic asset. Investment in the asset was heavy with new transformers, high and
low voltage switchgear, cabling, DC and AC local service systems, oil containment

equipment, emergency diesel, turbine inlet valve, remote control and SCADA and
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turbine overhaul all being included. One of the benefits to consumers arising from the
electrical upgrade is the embedding of the Highbank generator into the Electricity
Ashburton electrical network. Previously Highbank was connected to the Transpower
electrical grid. Embedding the energy produced by Highbank in the Electricity
Ashburton network places the energy at the source of greatest consumer demand
thereby reducing transmission losses. My role in the Highbank Scheme upgrade was
to manage the planning, procurement, supply, and instailation of equipment and
provide technical solutions for turbine refurbishment and silt control. The work was
successful and the commercial, efficiency and reliability objectives were achieved. As
a result the station now contributes reliably and cost effectively to the electricity
market with market dispatch being undertaken from our Tauranga Control Centre.

During the opening legal submissions presented on behalf of ACWT on Monday 19"
September 2008, I note that a reference was made to TrustPower’s rights or otherwise
to the water within the scheme that is not used for irrigation. This reference arose
during discussion on the potential use of this water by the Barhill Chertsey Irrigation
proposal. I address this matter in my evidence to ensure that the Hearings Panel is
clear about the historical use of this water and how shareholders, by agreement, have
optimised the use of this water. In this regard the RDRML shareholders use water
under Water Agreements held between the particular Shareholder group (Irrigation,
Generation and Stock water) and the RDRML. The agreements are based on historical
use, recognised both during the re-consenting and Rangitata River Water Conservation
Order process, The Highbank assets were sold to TrustPower on the basis of this
historical water balance and it is material to the earnings and hence value of the
Highbank assets. It is a stretch to claim that TrustPower has no rights to this water.
This is a matter that can only be addressed between RDRML shareholders and/or in
the event that there is a new entrant, being in this case Barhill Chertsey Irrigation
Limited, and it is my view that any effects must be compensated via some form of
commercial agreement.

TrustPower is @ major shareholder in the RDRML. along with Valletta, Mayfield Hynds
and Ashburton Lyndhurst Schemes and the Ashburton District Council and as such has
a substantial interest in the consents. In terms of Shareholding and voting rights each
entity has 30,000 shares (with a total of 150,000 shares) with Ashburton District
Council holding an additional 50,000 deferred shares with no ordinary voting rights on
these shares. Board representation is by one Director each for Valletta, Mayfield
Hynds, Ashburton Lyndhurst and Ashburton District Council and two Directors
representing TrustPower.
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ACWT's legal submissions also refer to the Highbank installation as being outdated
technology. While the plant was designed and installed during 1945 this statement
does not recognise the criticality of Highbank to supporting energy demand, especially
during high demand and energy shortage periods, nor does it recognise technological
advances available for designing and retrofitting new componentry should economic

drivers signal this initiative should be taken.

The Highbank and Montalto Schemes are subject to a number of resource consents
and associated conditions which require monitoring and result in consent compliance
responsibilities which I discuss further below.

The Highbank and Montalto Schemes are a significant resource in Canterbury and
hence contribute significantly to the social and economic wellbeing of the region. The
combined installed capacity of Highbank and Montalto is as outlined in Table 1 below:

Table 1: Key Statistics

Highbank Power Station | Montalto Power Station

“Maximum pac 28MW 1.9MW
Rated Capacity 25.2 MW 1.8MW
5 yr/Average Annual Output (03-07) 98.22 GWh
Peak Efficiency Outpuf 23MW NA
Plant Rated Efficiency 86.67% @ 25MW (Actual) NA
Water Conversion at Peak

o 1.17 cumecs/MW NA
Efficiency
Water Consumption at Peak
27 cumecs NA

Efficiency

The combined energy output of the Highbank and Montalto Schemes provide energy
requirements approximately 12,250 typical New Zealand households.

OVERVIEW OF TRUSTPOWER'S CONCERNS

As with the Electricity Ashburton scheme, TrustPower is not opposed to the ACWT
application per se. TrustPower has actively sought to work with ACWT over many
months to attempt to address the impacts of the ACWT proposal on TrustPower's
facilities. Given that TrustPower reached a satisfactory outcome with the Electricity
Ashburton scheme, the focus of these discussions has been on those aspects of the
ACWT scheme which differ from the previously consented Electricity Ashburton
scheme.
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Salmon Barrier, Tailrace and Diversion Bypass

Condition 2 of consent CRC011249", which authorises discharges from the Highbank
Power Station into the Rakaia River, requires:

(a) the construction of a salmon barrier to ensure that adult salmon are excluded
from entering the formed section of the Highbank tailrace; and

(b) the maintenance of a channel to ensure that the salmon attracted to the
barrier are able to return to a main flowing channel of the Rakaia River. A
separate consent (CRC011251) is also held to authorise the works necessary
to maintain the channel and, in particular, its interconnection with the main
flow of the river,

A copy of the consents referred to are attached to my evidence as Annexure 2.

The salmon barrier was erected in [ate 2006 following detailed discussions with Fish &
Game and Canterbury Regional Council and in response to the requirement in
condition 2 to install the screen. It shouid be noted that when TrustPower purchased
the Highbank assets the issue of salmon entrainment within the tailrace had been an
issue for many years. TrustPower recognised this at the outset of the Rangitata
Diversion Race re-consenting process and proactively sought a solution in conjunction
with North Canterbury Fish and Game Council. Various options were investigated
during 2001 and 2002 and a firm proposal was able to be put to Fish and Game during
January 2003. Consent was granted commencing 12™ February 2005 and full design

was undertaken tendered, constructed and commissicned during 2006.

The salmon barrier takes the form of a concrete plinth with vertical columns
supporting 7 removable screens. The structure is positioned across the outlet from
the formed tailrace section. The formed section of the tailrace discharges into an
unformed section of tailrace which in turn meanders downstream for approximately 1
kilometre where it meets the Rakaia River. Adult salmon entering the unformed
tailrace section at the confluence of the outlet of this channel and the Rakaia River
approaching the barrier are unable to pass through the screen bars (60mm between
centres with 6mm bar thickness) and hence follow the purpose built return channel
back to the Rakaia River.

Discussions on the practicality of operating these screens in a sometimes chalienging
physical environment were held during 2003 with Fish and Game who accepted that
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100% diversion of fish was not practicable. It was recognised at that time that
freshes in the Rakaia River had the potential to block the exit channel, and that small
numbers of fish may access the formed section of the Highbank tailrace during the

screen cleaning process.

In normal hydropower practice, debris screens are upstream of the power station and
debris is cleaned from the screens before entering the machines. The tailrace barrier
is essentially a debris screen designed to stop salmon above approximately 50 mm in
width. They are therefore subject to blockage from the debris carried in the power
station discharge flows to the tailrace. This debris tends to be grasses and straw
blown off the plains into the Rangitata Diversion Race and cannot be avoided. The
effect of accumulation of this debris is the requirement to clean the screens on a
frequent basis and occasional blow out or “popping” of one or more screens. When a
screen pops the Highbank machine must be shut down and the screen recovered and
replaced. It should be noted the screen is designed to pop otherwise the stresses on
the individual screen panels will cause buckling and potentially put the whole structure
at risk.

To ensure the potential for fish to pass upstream of the barrier and into the tailrace
during the screen cleaning process is minimised the screens have been designed to lift
out individually. TrustPower has invested significantly in water blasting, lifting and

power equipment to expedite the cleaning of screens at any required intervention.

TrustPower has also as a goodwill measure, after listening to Fish and Game's
concerns of possible fish stranding in pools in the unformed section of the tailrace on
recession of flow when the power station shuts down, gained consent and undertaken

grading of the invert of the unformed section of the tailrace.

In terms of normal day to day operation, the screens are placed for the period
January through August in any given year. If TrustPower personnel observe that the
run is late then the barrier is left active for a longer period. TrustPower personnel or
contractors check the barrier as a minimum once per week. In reality it is checked
more frequently due to blockages and when personnel or contractors are working
around the site. Staff observe and note weather conditions, presence of fish
(upstream and downstream of screens) and clean screens by lifting one panel at a
time and using the water jet process referred to above. If more than 50 adult salmon
are noted upstream of the barrier then Fish and Game would be notified and

1]

This consent is held in the name of Rangitata Diversion Race Management Limited on behalf of its shareholder,

TrustPower Limited.
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discussions take place on the potential or need for recovery and transfer back to the
Rakaia. In terms of the recovery and transfer operation, discussions with Fish and
Game have been held so that TrustPower can gain permission and training to
undertake this work where practicable. We are currently working with Fish and Game
on the next steps in this process.

In the event of freshes in the river and the return channel is damage or blocked,
TrustPower personnel note this and arrange earthmoving contractors to reinstate the
channel as soon as the river recedes sufficiently so that this operation can be
conducted safely and effectively. TrustPower is proactive in this matter and the work
is undertaken promptly and normally within hours of the fresh receding.

Monitoring of the screen's operation last year clearly shows that the screen is
operating efficiently with there being only 2 or 3 occasions where adult salmon were
seen to be present in the tailrace. On these occasions salmon numbers were very low
(ie between 5 and 7 with 7 being the total for the period). A copy of the Inspection
and Monitoring Log is attached as Appendix 3.

Effects on salmon barrier and tailrace

As outlined by Mr Woods in his second statement of evidence for ACWT (para 4.11)
the combined flows in the Highbank tailrace will be split so that up to 40m®/s enters
the Terrace Canal and the remainder is discharged to the Rakaia River via the
unformed section of the Highbank tailrace. Based on my review of the material, the
combined flows referred to will comprise that currently consented for the Highbank
Power Station discharge {being up to 40m®/s) and the Electricity Ashburton discharge
(being up to 17m%/s) and that proposed by ACWT (being up to 40m’/s but not
exceeding that even when combined with the Electricity Ashburton discharge).
Therefore the maximum combined consented discharge from the Highbank tailrace to
the Rakaia River will be up to 80 m’/s if the ACWT proposal is consented.

In relation to the Electricity Ashburton proposal, the increase in discharges through the
Highbank tailrace has the effect of increasing the attraction of migrating salmon to the
tailrace. Also, the additional discharge will result in further debris being caught in the
screens resulting in the screens "popping” with increased frequency and then being
needed to be reset. As such, Electricity Ashburton accepted that the fish screen would
be widened. I had understood from meeting with ACWT in May this year (and in
subsequent correspondence) that it accepts the need for this requirement to also
apply to the development of its proposal should the situation arise where ACWT

develops the first stage of the scheme (rather than Electricity Ashburton). From
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TrustPower's perspective it is imperative that whoever develops the scheme ensures
that the Highbank tailrace is of sufficient capacity (that is the width of the tailrace and

salmon barrier) to accommodate a reasonable worst case flow scenario.

In relation to the fully developed ACWT scheme, I generally accept that under normal
operating conditions (when water is flowing to the Terrace Canal) the flow through the
salmon barrier will not raise any serious concerns. To address those events (albeit
rare) where the Terrace Canal is not operating and the inflows to the tailrace are not
able to be confrolled, an auxiliary spillway is proposed. As I understand, the flows in
the spillway will bypass the barrier at rates above 57m’fs (being the combined
TrustPower/Electricity Ashburton discharge) and consent conditions are proposed to
provide appropriate remedial measures to address the effects of such events. These
are discussed by Mr Allibone and Mr Bonis.

Effects on the salmon diversion bypass

Turning briefly to the potential for effects of the ACWT headworks on the salmon
diversion bypass, TrustPower engaged a hydraulics engineer, Mr Graham Levy of
Beca, to provide technical comment on this issue. A copy of that advice is attached in
Annexure 4.

The Hearing Panel may recall that Mr Levy was also engaged by TrustPower in relation
to the Central Plains Water Trust proposal and assisted in the development of
proposed consent conditions to address the possibility of the Central Plains’ intake
construction and management affecting the position of river braids near the Highbank
tailrace. As with the Central Plains proposal, the particular risk with the ACWT
headworks (including the sediment disposal area) is associated with the need to
maintain a bypass flow from the Rakaia River past the Highbank tailrace salmon
barrier. As I mentioned earlier this is a requirement of TrustPower's consents, and is

particularly needed during the salmon migration season of December through May.

To address the potential for effects in relation to this issue, consent conditions have
been developed and agreed with ACWT as explained by Mr Bonis.

Widening of the Tailrace

The ACWT response {dated 12 March 2008) to the Ashburton District Council’s further
information request states that the Highbank tailrace needs to be widened to
accommodate the combined flow of the Highbank Power Station and the Rakaia
Terrace Hydro Scheme and that this may be by up to 15m depending on final design
and survey (para 13). The extent of widening to the formed section of the
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TrustPower tailrace is therefore greater than the 10m required for the Electricity

Ashburton proposal (both of which involve the clearance of exotic grasses, scrub and
plantation pines).

In relation to the unformed section of the tailrace, ACWT have advised TrustPower
(in a letter dated 30 June 2008) that under its proposal a similar widening to the
Electricity Ashburton proposal (that is 5m) will be required, in addition to realignment
of much of the existing channel (by approximately 40m east) to avoid clashing with
the new Terrace Canal.

The works to the tailrace have the potential to give rise to the following effects:
(a) Salmon stranding in the invert;

(b) Destabilisation of the river bank; and

(© Disruption to TrustPower's existing operations.

Salmon stranding in the invert

TrustPower is concerned that the tailrace works could resuit in the creation of pools
and hollows which could strand salmon. As indicated in paragraph 5.9 above during
early 2006 TrustPower invested significant resources into work on the invert to even
out its surface to ensure that fish stranding does not occur when flows drop.
Conditions are proposed to ensure that any works on the invert do not resuit in fish
stranding.

Destabilisation of the riverbank

The widening of the tailrace raises obvious issues about the potential impacts of
excavations on surrounding land and in particular on TrustPower's Highbank Power
Station and the Rakaia River bed protection works. The current river course,
protection and river training works has been very stable for a long period exceeding 15
years. Conditions are proposed to require a full assessment of current protection by a
qualified rivers engineer in light of the proposed works interference with current
protection works and protection lost due to willow, scrub and grass removal, and

prompt implementation of any recommendations arising from the assessment.

Even greater concern is held for the protection of the river bank reach running parallel
to the power station and upper section of the formed tailrace where most or all of the
willows, birch and pine frees will be removed. Existing rock protection is also highly

likely to be impacted during construction rendering the power house and tailrace

Page 11



5.24

5.25

5.26

embankments at risk from river flood damage. Again this area is very stable and well
armoured and vegetated and hence any change to this stable condition will increase
the risk of flood damage to TrustPower's Highbank assets. As with the formed
tailrace, conditions are proposed that require ACWT to commission a rivers engineer to
undertake an assessment of how to best maintain river protection to no less than
current standards during and post construction activities.

Disruption to TrustPower's operations

The effects of construction (particularly vibration and dust) have the potential to
disrupt the operation of the Highbank Power Station. Dusty environments, especially
when in high volume and without regular rainfall, has real potential to cause generator
fouling leading to overheating, contamination of oil systems and effects on switchgear
and sensitive electronics. While we take steps to deal with “normal” dust generated
through everyday weather patterns, construction dust with the high fine glacial silt and
sand found in this area is almost certainly going to be a significant issue for

TrustPower’s equipment unless dust mitigation measures are implemented.

In terms of vibration, although the machinery weighs in excess of 100Tonnes, the
shaft is accurately aligned in a vertical plane relative to the generator stator (outside
casing) and is relatively easily displaced from the operational alignment. This
alignment is critical to the safe and reliable functioning of the oil lubricated thrust and
guide bearings that allow the machine to rotate freely within bearing design
fimitations.  Any settling of power house foundations will significantly effect the
machine alignment and balance. In the event balance is unduly affected and the peak
to peak resonance exceeds the guide bearing clearances, the shaft will break through
the hydrodynamic film and pick up and destroy the white metal bearing which will, in
turn, damage the shaft and render the plant unserviceable.

The same issue applies to the thrust bearing pads where any tiiting of the machine will
destroy the hydrodynamic wedge between the bearing pad and thrust face and
overheat and eventually destroy the bearing and waorse still, the thrust collar that
takes the whole axial load of the machine. While we can undertake vibration checks
before and after the construction activities, if we find the machine has been affected
reinstatement to full operating condition will be protracted and very expensive. It is
absolutely critical that appropriate conditions are imposed to ensure vibration is
conirolled, in particular that imparted from roller compactors and heavy earthmoving
vehicles when working within the TrustPower land and in particular within 50 metres
of the power house.
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ACWT have therefore agreed to the imposition of conditions, to undertake pre, during
and post construction vibration checks and powerhouse structure deformation surveys
to monitor and report any effects on structures or generation machinery on a regular
basis and immediately cease work should any changes from datum measurements
occur. A monitoring and technical review procedure will be developed in conjunction
with engineering specialists and in discussion with TrustPower prior o commencement
of any works. In addition, under no circumstances will ACWT construction activities be
allowed to operate high frequency vibration or heavy duty earthmoving machinery
within 15 metres of any part of the powerhouse structures,

Mr Bonis outlines in his evidence the proposed conditions of consent to ensure that
construction activities do not adversely affect TrustPower's operations and these are.

Effects of Additional Flows

Hydro power turbines are invariably site specific in terms of position of the centreline
of the turbine runner (water wheel) fo the head water and tail water. The turbine
setting is optimised for these two levels to maximise power, efficiency and cavitation
performance.

When tail water and head water levels vary to the extent that they move outside of
the design range (either higher or lower) the turbine performance is affected. When
the head water raises the head and hence power potential of the machine increases
while, conversely, if the head water levels drops the power potential of the machine
also drops. Similarly when the tail water level increases this tends to reduce net head
and hence the total head is less and the power potential is less, and when the tail
water level drops the power potential increases however a machine in this situation is
potentially also subject to the phenomenon of cavitation. The Highbank machine, due
to its setting, blade shape, flow and other variables is sensitive to tail water changes
and has a high potential for cavitation damage. Under the current operating regime
cavitation damage is minimal and within the bounds of good design and manageabie
maintenance processes.

By way of example, cavitation damage will result requiring major machine
interventions - this particuiar machine is large and expensive to pull down for repairs.
In terms of cost for repairs of this nature, experience on this machine gained over the
last 9 years has indicated a minimum cost (without loss of generation) of $250,000 to
$350,000. On the other hand, increases in tail water levels for periods of time, while
of concern, can be dealt with easily through a commercial agreement.
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It is my understanding that the ACWT proposal will affect the water levels at the
station. Conditions of consent are therefore proposed to manage levels in agreement
with TrustPower.

Effects on TrustPower's Access Road

The ACWT proposal involves the realignment of the access road into Highbank Power
Station. TrustPower is concerned that relocation of the access road may impact on
the ability to access Highbank Power Station during the construction period.
TrustPower needs to maintain access to the Highbank Power Station for purposes such
as responding to power station faults, tailrace and fish barrier inspections and screen
cleaning and transport of heavy machinery. This includes access by heavy vehicles
such as 2 to 30 tonne excavators which are used for fish barrier channel
reinstatement, rock protection works and batter slumping repairs. Mr Bonis” evidence
sets out the proposed condition of consent which ensures that access to the Highbank

Power Station is maintained during the construction period.
CONCLUSION

As indicated earlier in my evidence TrustPower is not against the proposal per se. This
is evidenced by the fact that TrustPower has actively sought to work with ACWT to
ensure that the effects of the proposal are fully mitigated.

TrustPower considers that the significant concerns outlined above are capable of being
adequately addressed through the proposed conditions of consent agreed with ACWT.
In conclusion, I ask that these conditions be included in any grant of ACWT's
application.

Ian Lees

Production Manager — TrustPower Limited

Page 14



Annexure 1

Location and general configuration of Highbank and Montalto Scheme
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Annexure 2

Copies of resource consents CRC011249 and CRC011251
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RESOURCE CONSENT
_Pursuant to.Section 104 af the Resource Management Act 1997 _
The Canterbury Regional Council {known as Ehvirériment Canterbury)

GRANTS TO: Rangftata Diversion Réce Managemeant Limited :

ADISCHARGE PERMIT> o -disthargs water and contarninants frof the Rangitata: Diversion Race,
Montalto: Power-Statioh and Highbank Poiwer Station into the Rakaia Biver By
means Of the Hightignk Power Stafion Taflrace.

COMMENCEMENT DATE: 12 Febryary 2005 - EXPIRYDATE: 12 February 2040
N CONNECTION WITH THE FOLLOWING PROPERTY:

LOCATION: Highkiarik Power Station Barkers Boad METHVEN

SUBJECT TO THE FGLLOWHVG CONDITIONS:

1) Thé maximumn rate of discharge ghall be 40 cubie metres per second.

2)  The corisent holder shall-taks -sich measures 4% &
feasonably praetic atire:salfrion are-exeluded fro
fha river. Tothat o
" ta} The consent holder shall wii

. Y

o Approptiate to: ensure that, $6 far as Js
f1 the bady:6fthe failrase and dre rafiified to

in 1766 yeis of the commenceriieht of this consent the consent holdar-shall provide the

coflsent authority with a. repoert, prepared by = pafson appropriately qualified arid expetiencad

in freshwater fisheries biology, detaling the asxtent to which the Systei referred to in

{ paragraph {a) dbaevé is meeting the object o 1his &5hdifion and making &coffimendations, it

R such:are thought by that person to be necggsary. as 16 the way in which that object may bettar
be.met; '

: & withins the fourth year of this consent and during every fourth year thereafter the
-consent authority ray review this condition (pursuant to section 128) for the Plrpose of
determining what steps should be taken by the consert halder so as: better to achieve the
ebject of this coridition; _
{d) The consent holder may &t any fime apply fo the sonsent authetity for a change to this
- gendition, but for the safe piirpose of the better achievement of its object,

5

3j If, after discharge has ceased from the Highbank Power Station, more than 50 adult salmon have
become entrained or stranded in the: tailrace the: cansent holder shall, to the greatest degree
practicable, salvage the fish and release them into an dgctive river channel. Both the salvage and
transfer aperations shall be undertaken in accordance withy accepted fish. handling procedures sid ta-
the salisfaction of the Canterbury Regiona! Council.

Environment Canterbury js the promational name of the Canterbury Regional Council




5 CREei 1240

4) Tha consent holder shell erect within 81 fanths from the gemmeneement of this consent and shall
thereafter faintain a nofiae &t or about map reference K36:085-360;, warhing of the possible sudden
reledse of water,

By  Thaterm of this consent shall b 35 years:

ISSUED.AT CHRISTCHURGH ON 29 APRIL 2005

3 'i

“Taria Harris. o o
TEAM LEADER CONSENTS ADMINISTRATION
on behalf of the Canterbtiry Regionat Coundil

e,
f
¢
¥

Environment Canterbury is the promational name of the Canterbury Regional Geuncil

fbnm nt

Envi

3




CRCOT1125%

RESOURCE CONSENT
Pursuant to Section 104 of the Resource Managemetit Act 1991
The Canterbury Regional Council {known as Environment Canterbilry)

GRANTS T0: Rangitata: Diversion Race Managemenit Limited
A LAND USE CONSENT: -inaferlal on, and excdvate-and disturb the bed of the Rakale River
aln tiverbank: protection works: and extend protection Werks furf
+ o maintain & etting o divért water-from the -
ace to the mainstream of the Rakaia River, dnd to Malritain.a
hannel to the tailrace to ass istthe-passage.of aduit salmon,

Station 7
tiverbraid ¢
COMMENCEMENT DATE: 12 Fabiryary:2005 EXPIRY DATE: 43 February 2040
IN CONNECTION WITH THE FOLLOWING PROPERTY:
LOCATION: Highbank Power Station Watsans Track Vi Barkers B WATSONS TRAGK
SUBJECT TO THE FOLLOWING CONDITIONS:

1) The reach of riverbed distithed by-meintehanceworks, and depesition of sedirient, shall be restictad

{0 1000 meties upstredm and 1000 metres dawnstream of the Highbank Power Stafion,

2) The Cantetbury Regional Cotinicll shall be nétified within 48 hours of exsreising this consent on eagh
ahd every occasion that this consent is' exercised.

3) The activities stiall not sighiicaritly impede-the passage of fish i'the:maif stem of ths Bakaia River,

4} The terin ofthis-consent shall be 35 years:

B) Notwithsteriding the provisions of Section 125 of the Actthls ecmsent ray be-first exercigad upto 38
‘years after the' dafe of commancement of the consent, [f at any time: the consent holder does not
©x this consent for a continuous period of two years, the sonseht shall nor be cancelled. under

Sectiof 126 0f thé Act.

P

[SSUED AT CHRISTCHURCH ON 29 APRIL 2005

Tania Harris )
TEAM LEADER CONSENTS ADMINISTRATION
on behalf of the Canterbury Regiohal Council

Environiment Canterbury is the pramotional name of the Canterbury Regional Counsil
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Fish Diversion — Inspection and Monitoring Log
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| 1 Level 3, Pricewaterhousa Coopers Centre
| PO Box 13960, Christehurch 8141, New Zealand
| H T: +64 3 366 3521 /] F: +64 3 366 3188

E: info@beca.com /f www.beca.com

TrustPower Limited 15 September 2008
Private Bag 12023
Tauranga 3030

New Zealand

Attention: 1an Lees [ Kirsty Joynt

Dear Kirsty
ACWT - Review of river effects related to headworks

You have asked that we provide technical comment on the potential issues, if any, for TrustPower's
Highbank Power Station and associated structures (in particular the salmon bypass channel) in
telation to the proposal by Ashburton Community Water Trust {ACWT) to construct and operate its
proposed Rakaia Terrace Hydro Scheme which utilises water taken from the Rakaia River.

We have based our assessment on the foliowing:
¢ The ACWT Assessment of Environmental Effects (both May 2007 and May 2008);

» The section 92 request from ECan dated 12 April 2007, and response from the applicant
dated 31 May 2007;

» Aerlal photographs of the river from LINZ (2000/01); and

« My own observations from the north bank of the river, upstream of the proposed Central
Plains Water Trust (CPWT) diversion point, ort 28 June 2008.

Summary
In summary:

» The ACWT proposal to divert water info the intake is unlikely to have any significant effect on
the morphology of the river downstream towards the TrustPower Highbank Power Station
and associated structures.

= The proposed discharge of water from the ACWT fish bypass {0.5 - 2m3/s) may assist in
keeping the Highbank salmon bypass channei functioning, although a direct flow path link
could result in problems for the ACWT scheme in making sure fish were not then trapped at
the ACWT bypass discharge.

¢ The sediment disposal area will contain primarily smaller grave!l and finer sediment, and if
floods mobilise this {which is presumably the intenfion} the combination of greater local
sediment sources plus reduced flow in the southern braids could exacerbate sedimentation in
those braids, tending to strengthen the flow pattern towards the northern side of the river and
away from the Highbank salmen bypass channei.

There are consent conditions proposed that would adequately address the risks. These relate to:

Qur Ref: 3281421
NZ1-728224-5 0.5
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» Limiting the height to which sediment from the settlement pond can be placed on the river
bed to 0.5m;

» Requiring the consent holder to maintain an upstream river braid Ieading to the Highbank
salmon bypass channel.

These proposed conditions would address the potential risks to TrustPower in regard fo the
proposed ACWT headworks operation.

Review

General

It is important that the potential effects not be overstated. The river is already showing a trend to
naturally foliow a flow pattern that is mare strongly towards the north bank upstream of the
praposed CPWT diversion point, with current inspection showing vegetated islands replacing what
was previously (in ACWT aerial photographs) open river bed wherer ACWT propose to dispose of
gravel. The effect of this may be a higher probability that a strong braid does not reach the south
bank for the Highbank salmon bypass chahnel. However, considering current river morphology
between the proposed CPWT diversion peint and the Highbank salmon bypass channel, it is
unlikely that the effects on river morphology downstream towards Highbank as a result of sediment
deposition in the area proposed by ACWT waould be any more than minor, particularly if the height
of deposition is low.

Intake works

The intake works proposed for the ACWT scheme are upstream and upstream of a natural tight
bend in the river, and upstream of the proposed CPWT intake. These natural and proposed
engineering features downstream of the ACWT intake will mean that the proposed works are
unlikely to directly influence river morphology in the vicinity of the Highbank Power Station or the
salmon bypass channel.

Sediment deposition from proposed settlement ponds

It is possible that sediment excavated from the ACWT setilement ponds and placed on the river bed
might not be eroded in the manner predicted in the AEE. This would reinforce the river morphology
described above, but is unlikely to result in a significant problem for Highbank operation. In the
event that there were changes in the river morphology approaching Highbank, it would difficult to
demonstrate a direct causal connection with the ACWT waorks.

In the event that the deposited sediment is eroded in floods, as proposed in the AEE, then it is
possible that this sediment could be conveyed principally along the true right bank of the river, and
enter the Highbank salmon bypass channel. in this situation, deposition would potentially affect the
operation of the channel. However, it is uniikely to be practicable to separately identify the source
of this sediment, i.e. whether it was natural deposition from floods, or linked to the ACWT intake
operation.

We consider that the risk to the Highbank salmon bypass channel operaticn, though minor, could be
at least partially protected by a condition of consent that required the consent holder to ensure there

Our Ref: 3291421
NZ1-7282245 05
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is always a channel open to the salmon bypass. This would address both the question of possible
sedimentation, and also that of changes in river morphology with loss of a southern braid.

River morphology near Highbank Power Station

We have not addressed any matters relating to the proposals in the vicinity of the Highbank Power
Station, as this is being addressed directly by TrustPower.

Possible conditions of consent

Taking the above info account, we understand that TrustPower has agreed with the applicant for
two conditions to be included in the consents. These are:

in respect of all works associated with the schems, including sediment associated with the
‘Sediment Disposal Area’, the consent holder shafl ensure that:

{a} For all works, sediment shall onfy be flushed from the scheme settlement ponds on the

(b)

(c)

Rakaia River when the flow in the river, as estimated by Canterbury Regional Councif
from measurements at either the gorge recorder site or the recorder site at Fighting
Hill, is greater than 300 ar/s.

For sediment deposits associated with the ‘Sediment Disposal Area’ where there are
geomorphological modifications fo gither;

i The lower taifrace channe! of the Highbank Power Station; and / or
il. The Fish bypass channel from the tailrace

That lead fo an increase the incidence of salman entrapment, the channels are to be
re-graded or reinstated in response to any issues raised as a consequernce of the
above.

For the purpose of (i} the consent hoider shall monitor the performance of the tailrace
and salmon barrier on a no less than weekly basis no less than 5 working days affer
there is a flood, or fresh for that period of the entire salmon migration season, being 1
December to 31 May. A repart detailing the incidents of the manual reinstatement of
the Salmon Bypass or Lower Tailfrace folfowing such reinstatements, where required,
shall be provided to the Canterbury Regional Council, Attention: RMA Compliance and
Enforcement Manager, by 31 May each year. These reports are alsc fo be
simultanecusly served on TrustPower Lid.

Works within 20m of, or within, the river bed shall not result In an increase in turbidity
or reduction in cfarity of the river flow which, in the opinion of a suitably qualified expert
engaged by the consent authority but paid for by the consent holder, hinders the
upstream passage of salmon in the Highbank salmon bypass channel.

[The above condition is proposed to be incorporated into the following ACWT consents:
CRC072646, CRC072643, CRC072647, CRC072642 and CRC072649]

The material excavated from the setiling pond shall not be deposited on the riverbed to a height

Qur Ref: 3291423
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greater than 0.5 metres abiove the existing leve! of the adfacent riverbed at the time of deposit,

[The above condition is proposed to be incorporated into the following ACWT consents; RC072642
and CRC072646]

With these conditions in place, we consider that the risks to TrustPower’s Highbank Power Station
operation as a result of the proposed ACWT headworks will be adequately addressed.

Yours faithfully
Graham Levy
Technical Director - Water Resources Engineering

eca Jifrastructure Ltd

DirectDiak +64-3-374 3652
Il: graham levy@beca.com

Our Ref: 3291424
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