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AT L2
IN THE MATTER of the Resource Management
Act 1991
AND
IN THE MATTER of an application by
TRUSTPOWER LTD to the
BAY OF PLENTY

REGIONAL COUNCIL for
water permits associated with
the operation of the Matahina
Hydroelectric Power Scheme

OUTLINE OF SUBMISSIONS OF COUNSEL
FOR THE ENVIRONMENTAL HAZARDS GROUP
OF THE BAY OF PLENTY REGIONAL COUNCIL

INTRODUCTION

These submissions are presented in support of a submission lodged by the
Environmental Hazards Group (“EHG”) of the Bay of Plenty Regional Council
(“BOPRC”) in opposition to the TrustPower application to reconsent the

Matahina Dam, including amendments the flow regime.

The EHG is the part of the Regional Council which has responsibility for
maintaining the Rangitaiki-Tarawera Rivers Scheme (“river scheme”) under
the Soil Conservation and Rivers Control Act 1941. The EHG’s functions and

responsibilities will be addressed in the evidence of Dr Tarboton.

EHG’s concern relates to the impact which the flow regime proposed by
TrustPower will have on the river scheme, assessed by reference to the

damage the existing flow regime already causes.
Synopsis of EHG position

EHG acknowledges that the dam is a “physical resource” which forms part of
the existing environment which needs to be sustainably managed in terms of
section 5 of the RMA. That is why the Regional Plan provides for the consent
renewal as a controlled activity. But the river is a natural resource and the
river scheme a physical resource which similarly needs to be sustainably

managed and, in that regard, EHG'’s evidence makes clear that the operation
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of the dam in terms of TrustPower's flow regime is causing erosion related
damage that would not arise if a more natural flow, i.e., “run of river” flow
regime applied, including the impact that the flow regime has in terms of

increasing the vulnerability of the river system to damage.

The obvious way to address the additional damage which TrustPower causes
over and above that which would naturally occur is for compensation to be
paid on an annual basis. Indeed, as noted by counsel, an agreement already
exists between TrustPower (as successor to Electricorp) and BOPRC which
provides for an annual compensation payment (albeit one which is manifestly
inadequate). EHG and TrustPower have been in “without prejudice”
discussions with a view striking an appropriate contribution but unfortunately

agreement has not been reached.

EHG acknowledges that the matters of control in Rule 47C of the Regional
Plan may not provide scope for the Committee to impose a condition
requiring a financial contribution. In that regard, it is interesting to note that
Judge Jackson faced a similar issue in Alexandra District Flood Action

Society Inc v Otago Regional Council’ where His Honour said:?

“There is some doubt whether we have the power to impose a
compensation provision on Contact although our analysis of
the meaning of ‘remedying” in section 5(2) of the Act
suggests those doubts are misplaced. In any event we can
create an incentive for Contact to volunteer one...”

We do not take that matter any further and the EHG case proceeds on the
assumption that financial contributions cannot be required on the basis that
Rule 47C is not one of the rules specifically recognised in the Table 46 of the
Land and Water Plan as “regional rules where financial contributions may be

applicable”.

To its credit, TrustPower has proffered a condition under the principle in
Augier which would require an annual payment of approximately $50,000.
The EHG welcomes that offer — clearly this will go further than the $15,000
that TrustPower currently pays.® But the Group’s position is that this sum
does not adequately compensate the EHG for the effects of the current
operating regime let alone the proposed TrustPower flow regime.4 For

reasons which will be expanded on presently, it is submitted that effects can

Environment Court (C 102/05).

Para [207].

See Evidence of Mr Crabbe in relation to increasing rates as compared with
TrustPower contribution.

Evidence of Mr Williams.
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be considered by reference to a regime which assumes the existence of the
dam but does not equate to the current consent — as long as the Committee
factors in the existence of the dam, this could include a natural “run of river”
regime, which would not create any adverse effects at all — in which case

compensation would not be necessary.

In light of that, a related question is the nature of the conditions, if any, that
the Committee can impose to ensure that Trustpower's effects could be
avoided, remedied or mitigated. EHG’s submission is that it is not appropriate
to impose obligations on Trustpower to undertake physical engineering works
in the river system in order to address its effects; that is a task which the EHG
is already carrying out but at a very significant cost to the ratepayers served

by, and who are paying for, the scheme.
Thus, given:

(a) That it is not appropriate for Trustpower to carry downstream

engineering works to address the damage it causes;

(b) The lack of agreement between Trustpower and EHG and the

inadequacy of the condition which has been proffered; and

(c) The inability of the Hearing Committee to impose conditions requiring

an appropriate contribution —

EHG's position is that in light of the adverse effects which have already been
created and are anticipated, the Committee should impose conditions that
limit the TrustPower flows to a regime which would avoid further damage
resulting from the operation of the Matahina Dam or that conditions should be
imposed which restrict the flow regime so that the level of damage caused by
Trustpower would more closely approximate the contribution it is prepared to
make e.g., approximating the 1989 regime prior to it being varied in 2003 to
allow for twin peaking. In that regard, EHG’s submission is that the
contribution proffered by TrustPower is inadequate to address the effects
which the current operating regime has on the river and flood protection
works and that a flow regime with single peaking and limited amplitude would

come closest to being compensated by this sum.®

EHG acknowledges that TrustPower’s contribution to erosion and stopbank

instability on the Rangitaiki River is difficult to quantify. However, it is

See evidence of Mr Williams and Mr Burchett.
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submitted that TrustPower should not derive the benefit of the doubt in that
regard and that it is appropriate for the Committee to adopt an approach
which resolves this doubt in favour of the public not-for-profit agency carrying
out statutory responsibilities at ratepayers’ expense. (Indeed, the EHG’s
resources are significantly impacted in simply mounting this case to protect
the interests of its ratepayers.)

In that regard, it is also submitted that conditions requiring monitoring,
reporting and independent analysis should be imposed will, over time, enable
this uncertainty to be reduced and provide greater clarity as to the
mechanisms causing damage and the impact of TrustPower’s operations. It is
acknowledged that the conditions proposed by TrustPower require monitoring
and reporting but it is submitted that they are of limited effectiveness insofar
as they ultimately only lead to the ability to review the conditions of the
consent. To that extent, they fall well short of being an effective adaptive
management regime, particularly having regard to the limited scope of the

conditions that can usefully be reviewed.

The effectiveness of such conditions is also limited by the fact that EHG
undertakes ongoing repairs — so that the effects of the TrustPower operation
can be masked in terms of the monitoring and reporting regime proposed.6
The monitoring regime will need to recognise EHG responses to the
monitoring results on an ongoing basis and, in that regard, a key concern is
that the effects observed by the EHG are not reflected in the monitoring and

reporting currently undertaken.’

In EHG’s submission the new consent needs to be more adaptable to the
way it can responds to new information rather than effectively re-running
these issues via condition reviews — an exercise which represents a much
greater barrier to the EHG than it does the consent holder whose profits will
be increased substantially by implementation of the multiple peaking low flow

regime for which consent is sought.

It is submitted that it would be more appropriate if the outcomes of the
monitoring were reviewed by independent experts in the form of a Peer
Review Panel (as is common for geothermal consents) so that BOPRC gains
an increasing body of knowledge in relation to the impacts of the TrustPower
flow regime and the nature of adjustments to the flow regime that are

necessary to reduce damage (or the level of appropriate contribution if the

Evidence of Mr Crabbe.
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rules of the regional plan ultimately enable financial contributions conditions
to be imposed so that TrustPower can for the first time bear the full

responsibility for the damage it causes).

The EHG'’s evidence will demonstrate that the altered flow regime sought by
TrustPower increases the level of generation from the Matahina Dam in a
very minor manner — the increase in generation as a result of the proposed
flow regime is some 3GWh or only a 1% increase on current generation.® Mr
Burchett’s evidence is to the effect that the changes to the flow regime are
simply a means of enabling TrustPower to better manage its generation
assets and thus increase profits — which rather puts into perspective the

significance of the Renewable Energy NPS in this context.

In other words, the amendments to the flow regime which will result in these
adverse effects on BOPRC ratepayers and other submitters represent a
benefit to TPL and its shareholders (in terms of increased profit) — to the
extent that one of the externalities of the altered flow regime is greater
damage to the river scheme, the Trustpower operation will effectively be
subsidised by the ratepayers who would be forced to bear the costs of that

damage.

A separate but closely related issue is the ability of the Matahina Dam to be
used to regulate flood flows and reduce risk associated with flood events.
The EHG seeks a number of specific amendments to address this issue,
which is addressed in Mr Meadowcroft's evidence. Mr Dawson recommends

conditions to address the matters raised by Mr Meadowcroft.
EHG’s case - evidence to be presented

It follows from what has been said that the EHG’s case is not directed
towards establishing what an appropriate financial contribution would be.
Having said that, evidence will be presented which gives some sense of scale
in terms of the costs of the river scheme and the proportion of the damage
which is attributable to Trustpower and what a more realistic contribution

would be.

Rather, EHG’s case is primarily directed towards:

Evidence of Mr Crabbe.
Evidence of Mr Burchett.
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(a) Demonstrating that the existing flow regime causes damage which is
adversely affecting the river scheme and imposing costs on the

ratepayers which EHG represents and protects; and

(b) Making suggestions as to the appropriate resource management
response (in terms of conditions and terms) in light of jurisdictional

constraints within which the Committee is operating.

The EHG will present evidence from the following witnesses in support of its

case:

(a) Ken Tarboton — Dr Tarboton is the Group Manager of the EHG. His
evidence provides a high level overview of the functions and
responsibilities of the EHG, its mandate (per BOPRC’s AMP and LTP
processes) and funding. This evidence will provide important context

for understanding the basis of EHG'’s concerns.

(b) Colin Holmes — Mr Holmes is a former mayor of Whakatane and a
member of the Rangitaiki River Scheme Liaison Group. He will
provide a perspective from the point of view of the people served by
the river scheme and the importance of TrustPower meeting its

obligations.

(c) Bruce Crabbe — Mr Crabbe is the EHG Rivers and Drainage
Operations Manager with overall responsibility for the day-to-day
operations of the various rivers and drainage schemes which are
managed by that Group. His evidence will describe the Rangitaiki-
Tarawera Rivers Scheme, with a particular focus on the operation of
the scheme in the three reaches downstream of the Matahina Dam,
and the type of works which are required on an ongoing basis in order
to protect the interests of the ratepayers who rely on, and pay for, the
scheme. Mr Crabbe’s evidence will also address the costs and
funding of the scheme and, in that context, will provide examples of
the damage and costs incurred in recent flood events. His evidence
will also comment on the effects of the TrustPower operation on the

river scheme based on EHG staff observations.

(d) Gary Williams — Mr Williams is an independent consulting civil
engineer with particular expertise in river hydrology and processes,
and the mechanisms that cause erosion of river banks and failure of

flood protection works, etc., and the management of rivers for that
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(f)
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purpose. In particular, Mr Williams is experienced in relation to the
effects of hydro-operations and flow regimes on rivers. Mr Williams
will address the effects of the existing TrustPower flow regime on the
river scheme which differs markedly from the evidence given by
Mr Levy for TrustPower. That evidence will demonstrate that in the
absence of TrustPower volunteering to make a significantly greater
contribution to the scheme that it is currently prepared to make, the
flow regime should be altered to eliminate or significantly reduce the
fluctuations caused by the peaking permitted by the existing resource

consent.

Dr Marianne O’Halloran — Dr O’Halloran is a geotechnical engineer
with long experience in considering matters relating to the stability of
earth structures, groundwater flow and slope stability. In that regard,
she has undertaken a significant amount of work with respect to
geotechnical issues facing the Rangitaiki River and its stopbanks
following the 2004 flood event. Dr O’Halloran will provide expert
opinion to the Committee on the causes of bank slumping and
stopbank failure and, in that context, the additive effect of the existing

and proposed TrustPower operations.

Roger Burchett — Mr Burchett is a civil engineer with expertise in the
electricity industry.  Mr Burchett's evidence will address the
significance of the proposed TrustPower flow regime in the context of
the electricity industry, making clear that the altered flow regime
sought produces little benefits by way of additional generation. Mr
Burchett also developed a “live model” for the purposes of
negotiations with TrustPower prior to the hearing which enables the
impost created by the TrustPower flow regime to be assessed. The
approach which Mr Burchett took in developing that model differs
from that ultimately taken by Mr Levy and Mr Philpott, but Mr Philpott
agrees that a “live model” is required to take account of changing
costs of the River Scheme. Mr Burchett therefore provides his
assessment of an appropriate contribution in terms of the approach
taken by Mr Philpott.

Dr Brent Wheeler — Dr Wheeler is a qualified planner and economist
with a great deal of experience in the Resource Management field.
His evidence will assess the significance of the proposed flow regime

in terms of the benefits claimed by TrustPower and, in particular,
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undertake a costs and benefits analysis of the proposed flow regime
having regard to the likely increase in risk of stopbank failure faced by

the community if consent is granted to that regime.

(h) Colin Meadowcroft — Mr Meadowcroft is a civil engineer who
specialises in water and environmental engineering and has
experience in hydraulic modelling. He is the lead Flood Manager for
the BOPRC and is responsible for providing adequate river flood
warnings to the community and liaising with TrustPower in respect of

the operation of the dam during floods.

(@) Chris Dawson — Mr Dawson is a planning consultant and senior
planner at Bloxam Burnett and Olliver. He will consider the
TrustPower application in the context of the relevant provisions of the
regional plan and, where relevant, the operative and proposed
regional policy statement. Mr Dawson will also propose conditions
which would address the concerns raised by the EHG, including
amendments to the proposed monitoring and review conditions which
would provide for the involvement of a peer review panel in reviewing

the information which is generated from the monitoring regime.
BOPRC officer’s report

The Committee has before it a comprehensive officer's report (‘BOPRC
report”) which assesses the TrustPower application in light of the matters of
control in Rule 47C, other relevant provisions of the regional plan and the
Resource Management Act 1991 (“RMA”). The report concludes that
TrustPower has not made sufficient information available to fully assess the
effects of the activity. EHG submits that, in particular, the TrustPower AEE
and the evidence of Mr Levy, Dr Toan and Mr Tate significantly understates

the impact of the proposed TrustPower flow regime on the river scheme.

As far as TrustPower's adverse impacts on erosion of river banks and
stability of the river scheme, the BOPRC report defers to an independent
assessment which has been undertaken by John Philpott. This report
indicates a clear preference for the analysis undertaken by the EHG’s expert,
Mr Williams, over the analysis reflected in the AEE. In particular, he agrees
with the EHG position that a fixed contribution by Trustpower is an
inadequate approach to addressing the effects of the proposal. The

Committee will hear from Mr Philpott but it is submitted that it is appropriate
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for the Committee to place significant weight on this independent

assessment.
Scope of submissions

Against that background, the purpose of these submissions is to put the EHG
evidence into perspective by addressing contextual and legal issues relevant
to the Committee’s assessment of the Trustpower application. Specifically, it

is proposed to address:

(a) The Rangitaiki-Tarawera Rivers Scheme, EHG’s functions and
responsibilities and concerns in relation to the TrustPower application
(Section 2).

(b) The central technical issue — the impact of the TrustPower operation
on erosion of the river banks and instability of the river scheme
(Section 3).

(c) Legal issues relevant to the Committee’s determination of the
TrustPower application, including the proper application of the

“existing environment” concept (Section 4).

(d) Comment on the potential role of the Matahina Dam in terms of flood
management and the type of regime that the EHG is seeking via

conditions in that regard (Section 5).

(e) Set out the EHG’s submission as to the appropriate regulatory
response and the relief which EHG seeks by reference to the
conditions which are recommended in Mr Dawson’'s evidence
(Section 6).

THE RANGITAIKI RIVER SCHEME AND THE BASIS FOR THE EHG’S
CONCERNS

As noted in the BOPRC report, the Rangitaiki River flows in a northerly
direction from its headwaters near Taupo to the river mouth at Thornton,
passing in close proximity to the towns of Te Teko and Edgecumbe. Due to
the geological history of the area downstream of the Matahina Dam, much of
the land in this area is low lying and is prone to flooding. This is explained in

Mr Crabbe’s evidence.

In order to address the risks associated with the flooding of the River, the

BOPRC set up a Rivers and Drainage Group which is now called the
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Environmental Hazards Group. The functions of the EHG are addressed in
Dr Tarboton’s evidence but essentially relate to the management of the
region’s rivers and drainage schemes which seek to protect the community
from the risk of flooding. This involves significant planning and analysis to
identify flood risk and determine options to minimise those effects, including

design and development of flood mitigation measures.

In fulfilment of these functions, the EHG has established an elaborate system
of flood control which includes stopbanks and other protective works.® EHG
is also responsible for reducing the potential for and repairing damage to the
river banks resulting from erosion. As the Committee will have seen on its
site visit, where a stretch of the River is particularly prone to erosion, the EHG
places “rip rap” armouring to reduce erosion and consequent loss of

productive land or potential hazards to property.

The damage to the river banks and flood protection works which the EHG
seeks to prevent or repair is caused by normal fluvial processes and hydro-
operations in river system that is in a constant state of change. The EHG
seeks to strike a reasonable balance between allowing these processes to
continue and undertaking works where necessary to protect valuable farm

land and property.

The costs associated with the river scheme are substantial - in the region of
$2.0M per annum.'® These costs are borne by the ratepayers who are served
by the scheme on an area based rate. Thus for a typical residential property
the annual rate will be in the order of $170. For a dairy farm measuring 135
hectares, the annual rate will be $7,150."" In that regard, the river scheme
represents a physical resource which must be sustainably managed in terms
of section 5 of the RMA and in which the local community has invested

significantly.

The river scheme would be necessary irrespective of the Matahina Dam and
the flows associated with it. However, the modifications to the natural flow
regime brought about by TrustPower’s operations at Matahina, in particular
the increased frequency of “peaking” and constant fluctuations in water levels
associated with dam operations are different from a natural flow regime and,
as a result, significantly exacerbates the damage caused to the banks of the

River and to the foundations of the existing flood protection structures. The

10
11

Evidence of Mr Crabbe.
Evidence of Mr Crabbe.
Evidence of Dr Tarboton.
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range of those fluctuations (i.e. the difference between the high and low
flows) also contributes to erosion and bank stability issues. The mechanisms
by which this damage occurs will be addressed in the evidence of Dr
O’Halloran and Mr Williams.

The fact that the TrustPower operation has impacts on the river scheme
beyond the natural flows is recognised by an agreement between TrustPower
(as successor to Electricorp) and BOPRC by which a sum in the vicinity of
$15,000 is currently paid by TrustPower to BOPRC each year to compensate
for TrustPower’s adverse effects on river edge protection and rock works. To
be fair, the agreement itself does not acknowledge liability but the fact of the
agreement itself is significant. For the record, the EHG'’s position is that that
contribution, which was arrived at following a particularly quiescent period of
flood activity, is manifestly inadequate and does not provide any indication as
to the adequacy of the financial contribution condition being offered by

TrustPower.

The short point is: TrustPower is here to optimise profit; EHG is here to seek
to reduce losses it is already suffering as a result of the impact of the

Matahina Dam on the Rangitaiki River.

TrustPower and EHG have been in “without prejudice” discussions with a
view to striking an appropriate contribution but agreement has not been
reached. EHG acknowledges that the matters of control in Rule 47C of the
Regional Plan may not provide scope for the Committee to impose a
condition requiring a financial contribution, although TrustPower has proffered
a condition under the principle in Augier which would require an annual
payment of $50,000. EHG's position is that this sum does not come close to
compensating the river scheme for the effects which the TrustPower flow
regime is having under the current operating conditions, let alone the effects

of the proposed regime.

THE CENTRAL TECHNICAL ISSUE - CAUSES OF EROSION / BANK
INSTABILITY AND TRUSTPOWER CONTRIBUTION TO DAMAGE

Central to the EHG submission is the difference of opinion between
TrustPower and the EHG as to the significance of TrustPower’s operations in

terms of the Rangitaiki River and the flood protection scheme.

In that regard, TrustPower accepts that the current operation of the Matahina

Dam has some effect on erosion of the river banks. In that regard, the crux of
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the evidence presented on behalf of TrustPower is that the operation of the
Matahina Dam has little effect on the river banks and flood protection scheme
but for small amounts of erosion of the river banks. Their case is that the

erosion is not exacerbated by the proposed change to the operation.'?

The evidence for TrustPower concludes that the river banks and stop banks
are marginally stable in the context of the normal operation of the Matahina
Dam and further reduced in a flood event. In other words, TrustPower's
position is that the collapse of river banks and stop banks occur as a result of

floods and has little, if anything, to do with the operation of the hydro scheme.

The EHG fundamentally disagrees with this characterisation of the cause of
damage to the river scheme. The EHG’s evidence is that the operation of the
hydro scheme creates the preconditions which, during a flood event,
exacerbate the damage which results. Mr Williams' evidence is that the

unnatural fluctuations caused by the operation of the dam:
(a) Damage existing vegetation and preclude its re-establishment;

(b) Preclude the deposition of soils which “seal” the river banks and
would otherwise protect the river banks against unfavourable

preconditions; and
(c) Destabilise rock works and other protective measures.

Mr Williams’ evidence is that the analysis presented by TrustPower is
simplistic, does not acknowledge the dynamic nature of river processes,
overstates the contribution of flood events in exposing raw banks and causing
river and stop bank failure and understates the contribution of the dam

operation to the preconditions for those events.

Dr O’'Halloran’s evidence is that the TrustPower analysis over simplifies the
nature of the receiving environment and presents monitoring results which
are not representative of the full length of the river. That analysis makes
simple assumptions which, while they might ordinarily be acceptable “rule of
thumb” assumptions to make, do not acknowledge the presence of silt cover,
the natural variability of the soils of the Rangitaiki River or the three
dimensional nature of the forces at work. In that regard, a fundamental aspect

of EHG's case is that the Rangitaiki River is particularly complex and fragile

'2 L evy evidence, paragraph 160.
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and, to that extent, unusually vulnerable to the risks associated with the

operation of the Matahina Dam.

In that regard, the Committee should have particular regard to the evidence
of Dr O’Halloran who has undertaken significant investigations of the river
banks and stop banks along the lower two reaches affected by the scheme
over several years. Dr O’Halloran was engaged by the BOPRC after the 2004
floods to undertake a geotechnical analysis and recommend a programme of
strengthening works. Based on technical analysis which represents the
geological formation of the river and plains and the natural variability of the

soils, Dr O’Halloran concludes that;™
(a) The soils on the river are particularly susceptible to erosion;

(b) Regular fluctuations cause ongoing erosion of river banks which, if

not protected, could lead to the collapse of stopbanks;

(c) The over-steepening of river banks due to erosion has resulted in
marginal stability at some sites which could be further affected as a

result of reductions in water levels;

(d) The fragility of the flood mitigation scheme is such that further
reduction in the security of the system, by even a small or

unquantifiable amount, should be prevented; and

(e In light of the above, her recommendation is that the dam should be
operated as a run of river operation in order to enable the river banks

to stabilise as far as practicable.

It is therefore submitted that the evidence of the EHG witnesses should be
preferred over TrustPower's evidence because not only is it based on
extensive experience of the river and the geotechnical issues which arise
there, it recognises the dynamic nature of river processes and interprets the
data in that context — which the EHG considers to be fundamental to
understanding this river and Mr Williams will elaborate on that further in his

evidence.

As noted at the outset, the EHG’s position is that TrustPower should
adequately compensate the EHG for the works which are required to be
undertaken to address the additional effects created by the Trustpower

scheme. In that regard, the EGH acknowledges that we are not dealing with
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an exact science here and it is not possible to strictly quantify the additional
effects created by the Trustpower regime. Nevertheless, Mr Williams’
evidence offers an opinion in that regard and his findings can be compared to

those of Mr Levy to calculate an appropriate level of compensation.

As noted, it is accepted that this Committee may not have jurisdiction to
impose a condition requiring TrustPower to make a financial contribution to
the EGH. Nevertheless, the order of magnitude of the costs which
TrustPower’s operations give rise to are worth considering in assessing the

adequacy of the condition which TrustPower has volunteered.

Mr Burchett will give evidence as to the appropriate level of the contribution
which Trustpower should be making if it wished to fairly compensate the EHG

and not have its operations subsidised by local ratepayers.

A key aspect of EHG’s evidence is that a “fixed” contribution, even tied to an
index such as PPI, is inappropriate because the costs associated with the
river scheme will change over time, both up and down (e.g., due to climate
change and catchment changes), and a significant aspect of those costs
relates to future maintenance and repairs which are required as a result of
major flood events and are therefore unknown. Given the fundamentally
different positions which Trustpower and EHG take with respect to the effects
of the flow regime on the river scheme, it is EHG's submission that a
condition requiring a contribution to future capital works (if Trustpower were
to offer one) would only be appropriate if the basis for that contribution was
made clear on the face of the consent. In other words, the EHG does not
wish to be in a position where it is forced to negotiate an appropriate

contribution in the future.

Assuming adequate compensation is not going to be volunteered, that raises
the issue of how the Trustpower operation should be assessed and what
measures are available to avoid, remedy or mitigate the adverse effects on

the Rangitaiki River and river scheme. | turn to that issue now.
ISSUES RELEVANT TO THE COMMITTEE’S ASSESSMENT

Some issues arise in relation to the scope of Committee’s jurisdiction and
appropriate basis for assessment of effects. As the Committee will be aware,

this matter has already been the subject of a decision by the Environment

13

Dr O’Halloran evidence, paragraph 10.8.
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Court on a declaration application by BOPRC relating to the Trustpower

applications™ (“Declaration Decision”).
Scope of the Committee’s jurisdiction

This point can be dealt with briefly by reiterating that the EHG accepts that
the matters of control contained in Rule 47C may not extend to the imposition
of conditions requiring a financial contribution.

The EHG also accepts that it is open to the applicant to volunteer a condition
under the principle in Augier and that, if imposed, the applicant would be
precluded from raising any issues of lawfulness in complying with the
condition. If the Committee accepts EHG’s contention that the offer made is
inadequate, it nevertheless lacks jurisdiction to impose a greater financial

contribution than that offered.

Having said that, if the Committee was of the view that a greater contribution
or different basis for contribution is appropriate, the EHG requests the
Committee’s guidance in that regard. The case of Alexandra District Flood
Action Society Inc v Otago Regional Council™ provides a good example of a
case in which the Court created an incentive to an applicant for the renewal
of dam consents to put an effective voluntary compensation regime in place
where the ability to impose financial contributions was questionable —
effectively, volunteer a regime for repair of property damage and you can
have a 35 year consent; do not, and a 15 year consent will be granted™.
Given that TrustPower have seen it appropriate to volunteer a condition, it is
similarly appropriate that the Committee consider the effectiveness of that
and, if necessary, create incentives for an appropriate compensation regime

to be put in place.

Defining the “existing environment” for the purpose of assessing

effects

In assessing the effects of the proposed TrustPower flow regime, it is
appropriate for the Committee to consider the “existing environment” against
which effects are to be assessed. In that regard, counsel for the Applicant

has submitted that that the existing environment comprises the “operations

14
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Bay of Plenty Regional Council v. Fonterra Co-Operative Dairy Limited [2011]
NZEnvC 73.

Environment Court (C 102/05).

See para [185] and [207] et seq.
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legally permitted by the consent.”"” In doing so, TrustPower is effectively
seeking a “discount” in terms of the Committee’s assessment so that only
adverse effects over and above those already being caused can be
considered. Reference is also made to the Declaration Decision as being

relevant to defining the existing environment.

The BOPRC report also says that the “existing environment” against which
effects should be considered include the activities provided for under the

existing resource consent.

It is submitted that these remarks need to be kept properly in perspective so
that the concept is not skewed in favour of the Applicant in a manner which is
not consistent with the relevant legal authorities. In particular, counsel for the
Applicant has conflated the effects of an activity permitted by an existing
consent which is being renewed, which is part of the existing environment,
with the activities authorised by the existing consent itself, which is not, or

only to a limited extent.

Counsel is aware that Commissioners van Voorthuysen and Bickers recently
considered this issue in the context of applications by the EHG relating to the
control of levels of and discharges from Lakes Rotorua and Rotoiti and that,
in that regard, the Commissioners’ decision from that case contains a useful
review of the case law relevant to that issue. Consistent with that decision, it
is submitted that the decision of the High Court in Rodney District Council v
Eyers Echo-Park Limited'® a useful recent enunciation of how to approach

the “existing environment”. The Court stated:

“[37] When considering the overall adverse effect of a
proposed activity it is necessary first to consider the character
of the receiving environment, as required under section
104(1)(a). The receiving environment of necessity includes
activities conducted there pursuant to an existing use right as
such activities may be carried on as of right. The adverse
effects of a proposed activity, at this point of the analysis, will
be those effects that are not already impacting upon the
receiving environment. If, after this assessment, any
additional adverse effects of the proposal remain for
consideration, the permitted baseline will become relevant
under section 104(2). The relevant authority at this point has
a discretion to disregard any of the remaining adverse effects
of the proposed activity on the environment if the plan permits
an activity with that effect. If such adverse effects are
excluded from consideration, the remaining effects of the
proposed activity on the receiving environment must be
assessed and may of course ultimately determine whether a
resource consent is granted.”

17
18

Paragraph 40.
[2007] NZRMA 1
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The identification of the relevant “environment” for the purposes of assessing
effects under section 104 is ultimately a factual exercise based on the
evidence available — “each case turns on its own facts and there is no
invariable principle as to how to describe the environment”.'* However, there
is a helpful line of authority which has clarified the application of the concept,

starting with the important case of Confact Energy Limited v Waikato

Regional Council®® which was accepted as still providing useful guidance by

Judge Whiting in Rotokawa Joint Venture v. Waikato Regional Councif', in
which the Court stated:*

“[38] We hold that consideration is to be given to the effects on the
environment as it actually exists now, including the effects of
past abstraction of geothermal fluid from the system, whether
by [the applicant] or anyone else. In considering the effects in
the future of allowing the proposed abstraction, we hold that
we have to consider the environment as it is likely to be from
time to time, taking into account further effects of past
abstraction, and effects of further abstraction authorised by
existing consents held by [the applicant] or by others ...

[40] We accept that in practice there may be difficulty in
distinquishing future effects on an environment that are
caused by abstractions which are part of the baseline
environment, from those which would be caused by the
proposed abstractions that are the subject of the resource
consent application now before the Court. However the
difficulty of making the findings required should not affect the
correct interpretation of the statutory provision."

The reference to further abstraction authorised by consents held by the
applicant referred to existing consents held by Contact in the field, not the
consents applied for. The significance of this and the distinction made in
paragraph 40 is due to the Court’s clear finding® “that it should be not be
presumed that the present abstractions will continue to be authorised after
the current consents expire”.?*

The case therefore makes clear that there is no presumption in favour of
granting the consent sought and that, as a result, the future effects of the
activities for which consent is sought or the consent which has expired is not

included in the environment. In the context of a controlled activity this

20
21
22
23
24

Alexandra, loc cit, para. [66].

(2000) 6 ELRNZ 12

A41/2007.

Arrigato Investments v Rodney District Council A115/99.

Paragraph [22].

The application of the Contact principles in defining the environmental baseline in
the context of consent renewals for large dams in considered in detail in Berry,
“Resource Consent Renewals for Existing Dams — Defining an Appropriate
“Environmental Baseline”, NZSOLD/ANCOLD 2001 Conference on Dams.
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translates to a principle that there is no presumption of any particular

operating regime.

This principle was adopted by the Court in Alexandra District Flood Action
Society Inc v Otago Regional Council?® which involved applications to renew
existing consents for existing dams on the Clutha River. In considering the
existing environment and how to consider effects the Court made a number
of observations which are helpful in the present context. The Court noted®®

that assessing effects normally involves four steps, the first two of which

comprise:
“(1) to describe the existing environment;
(2) to identify any likely, unfanciful future activities

(other than that applied for) which are permitted , controlled or
consented to on the relevant site...and/or neighbouring
area...and then modifying the “environment” to be considered
in light of these.” Emphasis mine.

The Court therefore disregarded the activities applied for the purpose of
assessing effects. The rationale for that is clear in the Court’s consideration

of the environment. It said:

“[67] ...Renewing” a resource consent is like obtaining a
lease where there is no right of renewal. The tenant, like the
applicant for renewal of water permits, in effect has to ask for
a new lease. If the landlord considers that the conditions of
the last lease were disadvantageous to the landlord because
they allowed the tenant to leave sand and stones on the
landlord’s land and/or to cause flooding on the neighbour’s
land then the landlord can write into a new lease a condition
controlling these matters and even add a condition that past
sediment be removed...

[68] A regional council may look at “past effects” of the
former activity and...add conditions to control future adverse
effects, and in some cases to clean up the effects of past
activities by the consent holder which were not covered
before...

[69] We hold that in these proceedings we are generally
to consider the environment as it was during the hearings, but
allowing for seasonal variations as they come and go.

[70] The important point is, in our view, that a consent
authority considering an application for resource consent
does not usually compare “environments”, it usually compares
“effects” on one environment. That is because effects are
effects on someone or something.”

25

Environment Court (C 102/05).
Paragraph [54].
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The Court considered Part 2 issues for the water permits in that case on the
basis “that granting most of the water permits is inevitable, although the
operating conditions are definitely not.”*’

It follows from these cases that it is appropriate to consider the existing dam
as part of the existing environment and also the effects of the operating
regime that has brought about the current physical environment (e.g., the
colour in the Tarawera River in the Marr case, the damage to the river banks
and stopbanks in this case) but not any particular operating regime
associated with it. But, in terms of the rulings in the Contact and Alexandra

cases, taking account of the effects of the existing flow regime does not make

the flow regime itself part of the existing environment. That is because that
consent has expired and only enures under section 124 until the application
is determined — although consent needs to be granted as a controlled activity,
there is no presumption one way or the other in terms of the operating regime
which may result from the consent process; speculating about that involves

consideration of future effects not the “existing environment”.

It appears that confusion in this case may have arisen as a result of the
following passage from the Declaration Decision citing the Court of Appeal’s

decision in the Hawthom?® case

The existing environment is the environment as it exists at the
time of hearing including all operative consents and any
consents operating under Section 124 of the Act, overlain by
those future activities which are permitted activities and also
unimplemented consents (which can be considered at the
discretion of the authority).

The Hawthorn case involved the extent to which the future environment
needed to be considered in relation to an application for a new land use
consent, not a renewal. The case is not authority for the proposition that a
consent which is being renewed and which is protected by section 124 is part
of the existing environment. In the Declaration Decision, the Court was
referring to the existing Fonterra consent in this context, not the TrustPower
consent — that the TrustPower consent is not part of the future environment is

made clear in the following passage:

“146] Arguably, controlled activities might be regarded as
part of the future environment along with permitted
activities...it is not necessary for us to address that issue as
the only activity that is controlled is TrustPower's application
for re-consent.”

27

Paragraph [141].
Queenstown-Lakes DC v. Hawthorn Estate Limited [2006] NZRMA 424 (CA).
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Thus, the Committee may in its discretion decide to take account of the
effects of the operations authorised by the existing consent as part of the
existing environment including the future effects of the increased vulnerability
to erosion created by the TrustPower flow regime. This can include (on the
basis of some authorities®®), the current flow regime and its day to day effects
until the new consent is granted and whatever flow regime the Committee

opts for is implemented.

But it is important not to conflate the effects of the consent which is expiring

with the activities permitted by the consent itself - the ongoing day to day
operations of the consent itself cannot form part of the existing environment
for the purpose of assessing future effects; whether those effects should
continue is one of the key issues before the Commissioners given that there
is no presumption as to a future regime. If that were not the case, the existing
regime could presumably be renewed without any need to assess effects and
without any opportunity to address any adverse effects associated with that

flow regime. Based on the clear ruling in Alexandra, that cannot be the case.

Indeed, the role of the Committee in assessing the appropriate residual flow
regime afresh and with a clean slate was specifically recognised by Judge
Smith in the Declaration Decision when, in relation to whether a residual flow
of 20m?® or 40m? is required, His Honour observed:

“[36] We acknowledge that the question of residual flow will be
directly before the Commissioners of the consent authority
when the application proceeds to hearing. The previous
consent was granted prior to the enactment of the Act and
had a substantially different focus.”(Emphasis mine.)

The upshot is that this Committee has the jurisdiction to impose whatever
requirements it sees fit in terms of flow having regard to the purpose and
principles of the RMA given that this is the first time that this flow regime has
been considered under that legislation. If that means that after considering
the evidence the Committee decides that a flow regime that is less damaging
than the current regime, e.g., run of river or a regime approximating the 1989

consent, that is entirely appropriate.

As is made clear in the Eyres Echo-Park decision, the Committee has a
discretion as to the extent to which it places weight on the existing

environment concept and it must also be borne in mind that the entire

29

Sampson v. Waikato Regional Council (A 178/02); Tainui Hapu v Waikato Regional
Council (A 63/04).
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assessment is subject to the overall broad judgment which the Committee is
required to make under Part 2 of the RMA.

For these reasons, it is also submitted that it is incorrect to say that ‘it is
impossible to talk about the existing environment in this case in isolation from
the declaration decision”.*® The concept of the “existing environment” which
was in issue in the context of the Declaration Decision was related to the
status of the Fonterra consent, i.e. whether it was part of the existing
environment for the purpose of determining the TrustPower application®' and
whether a review condition could be imposed on the TrustPower consent to
take account of the “new state of affairs” or “new existing environment’
should the separate resource consent which Fonterra has applied for be
granted. The discussion of “existing environment” was in the context of that
narrow issue and should not be seen as having broader application or
suggesting that the Commissioners’ assessment of effects is restricted to
only considering effects over and above the operating regime permitted by a

consent which has expired.

In summary, the law is that the “existing environment” comprises all features
and characteristics which exist at the present time, whether as a result of
natural processes or the actions of TrustPower or other third parties,
including irreversible changes to the environment arising as a result of the

implementation of existing or past consents.
The existing environment in the present context therefore comprises:

(a) The dam and associated infrastructure and the impact that the

existence of that infrastructure has on flows.

(b) The existing river scheme as it currently stands, including any
damage caused by both normal fluvial processes and the Trustpower
flow regime. This also includes any ongoing effects of past and
existing operations which have already increased the susceptibility of

the banks and stopbanks to further erosion.

(c) Credible variations to the environment likely to result from the
implementation of existing resource consents including any consents
protected under section 124. In that regard, it is appropriate to

consider the existing flow regime up until whatever new conditions

30

Legal submissions of counsel for the Applicant, paragraph 29.
Paragraph 47.
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that the Committee imposes as regards flow regime are implemented,
but not to assume the existing regime into the future as a basis for
assessing effects given that that regime is not applied for as there is
no presumption as to the terms upon which the consent will be

granted.

(d) Permitted activities (but not hypothetical or fanciful activities) in terms
of the permitted baseline having regard to regional or district plan

rules. It would not appear that that is a relevant consideration.

The Committee should therefore not feel constrained to consider only effects
which arise over and above that authorised by the current conditions of
consent. Thus, if, in light of the EHG’s evidence, the Committee considers
that a flow regime that has less fluctuations than that proposed or as
permitted by the current (expired) consent, you are entitled to pursue that
issue with a view to developing appropriate conditions which limit damage to

the flood scheme.
Significance of the NPS on Renewable Energy

The submissions of counsel and evidence of the planning consultant for the
Applicant appropriately refer to the National Policy Statement for Renewable
Electricity Generation 2011 (“REG NPS”) as being relevant in this case,
because the Committee is required to have regard to the NPS in terms of
section 104.

It is important not to overplay the significance of the REG NPS in the context
of this application, particularly insofar as the Applicant relies upon it to justify
amendments to the current operating regime which would enable a small
percentage of additional generation but at a significant cost to communities

downstream.

In that regard, the matters identified in section 104 are expressed to be
subject to Part 2. Thus the Renewable Energy NPS is not determinative; the
Committee is still required to make an overall judgement as to the
appropriateness of the proposal having regard to the purpose of the RMA,
informed by Part 2. In that regard, Mr Kemble’'s evidence specifically

recognises that the reversibility of adverse effects on the environment is not a
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benefit that can be claimed in respect of the EHG’s case with respect to
erosion effects of the proposal in terms of Policy A.*

The EHG does not seek that the consent be declined, indeed it cannot, but
simply seeks that the operational regime that is granted is one which strikes
an appropriate balance between the need for renewable electricity generation
and the environmental effects of that operation in the context of an already
sensitive environment. In that regard, the evidence of Mr Burchett is that the
flow regime proposed by EHG would not result in an overall reduction of
generation of renewable energy. Mr Dawson will address the REG NPS in his

evidence.
FLOOD MANAGEMENT

The other key concern which arises for the EHG relates to the management
of the Matahina Dam in times of flood. In that regard, EHG is responsible for
managing the safe passage of flood water in accordance with the levels of
risk agreed with the community and the Matahina Dam can be utilised to
some extent to mitigate the potential effects of a flood. This is addressed in
the evidence to be presented by Mr Meadowcroft, who has been in
constructive discussions with TrustPower representatives and will be able to
advise the Committee on any areas in which agreement has been reached in

relation to flood management.

The evidence will demonstrate that the EHG has developed sophisticated
flood prediction tools some of which enable the prediction of floods up to six
days in advance. The accuracy of predictions increase closer to the event. In
contrast, TrustPower's flood prediction tools consist of inflow recorders
located in the upstream catchment which measure flow levels from which a

prediction is then made.

TrustPower’s evidence is that it is able to predict a flood several hours in
advance. EHG’s position is that this is more in the nature of “flood
measurement” than flood prediction and that better outcomes in terms of the
safe passage of flood waters can be achieved with the type of flood prediction

model which EHG maintains.

Given the BOPRC'’s capacity to predict floods and the EHG’s responsibility
for managing the impact of floods on the community under the Soil

Conservation and Rivers Control Act 1941, it is submitted that it may be

®2 Kemble evidence, paragraph 3.18.
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appropriate in some circumstances for the EHG to have the ability to require
TrustPower to provide storage in the dam to assist in the attenuation of
floods. The appropriateness of that approach has always been recognised by
TrustPower and is reflected in the conditions of the expiring consent which
provides for BOPRC to require storage in the dam when floods with inflows of
over 500 cumecs are expected.

The recent flood events (particularly the 2004 flood event) have caused the
EHG to consider whether the current conditions are sufficient to optimise the
potential of the dam to attenuate floods. Against that background, the key

issues in contention between TrustPower and EHG are:

(a) The minimum level to which the Matahina Dam can be reduced when
a flood is predicted. EHG'’s position is that a lower minimum level

would provide additional capacity for flood attenuation.

(b) The level of control which BOPRC has in terms of requiring
TrustPower to lower the dam when a flood is expected and the trigger
point for BOPRC'’s involvement in that regard. EHG’s position is that it
would be appropriate for BOPRC to be able to require TrustPower to
lower the dam to an identified level and at an identified rate once it

predicts that a flood of 300 cumecs or greater will occur.

The crux of TrustPower’s concern is that it wishes to avoid what they see as
“wasted energy” which would result if TrustPower is either required to spill
water or is unable to promptly refill the dam. Counsel understands that, in
response to questions from the Commissioners, Trustpower has advised that
if it were required to spill water to the minimum lake level, it would forgo
1.4GWh of electricity in the worst case scenario. Mr Burchett has estimated
the likelihood of such an event and quantified the opportunity cost to
TrustPower of such an event and concluded that that value at risk is in the

vicinity of $10,000 per annum.

EHG's submission is that avoiding or minimising the potential adverse effects
of a large flood event to the community downstream is of fundamental
importance and more important than avoiding any financial loss for
TrustPower. Dr Wheeler's evidence addresses the cost of increased risk of

failure in the context of the relative benefit to TrustPower.

TrustPower has proposed conditions relating to flood management which

largely reserve the detail as to how floods will be managed to a Flood
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Management Plan, including the trigger point for BOPRC involvement in
management of the Matahina Dam to attenuate the effects of a flood.
Trustpower propose that the Flood Management Plan, while submitted in a
“final” form for approval by the Hearing Committee and attached to the
consent, can be amended by TrustPower as it sees fit and the only discretion
which BOPRC retains over those changes is in a certifying capacity in terms
of the Building Act and Building (Dam Safety) Regulations. It is submitted that
it would be appropriate in the circumstances for any amendments to the
Flood Management Plan to be required to be approved to the satisfaction of
the EHG, having regard to whether those changes will achieve the best use

of the dam in terms of flood management.

These matters will be further addressed in Mr Meadowcroft and Mr Dawson’s

evidence.

THE APPROPRIATE RESOURCE MANAGEMENT RESPONSE -
CONDITIONS REQUESTED BY THE EHG

Once it has assessed all of the evidence for and against the flow regime
proposed by TrustPower, the Committee needs to make an “overall broad
judgment” in relation to the application. In terms of the classic enunciation in
the North Shore City Council*® case:

“The method of applying s5 then involves an overall broad
judgment of whether a proposal would promote the
sustainable management of natural and physical resources.
That recognises that the Act has a single purpose. Such a
judgment allows for comparison of conflicting considerations
and the scale or degree of them, and their relative
significance or proportion in the final outcome.”

As noted, the EHG acknowledges that the Matahina Dam is a “physical
resource” which needs to be sustainably managed in terms of section 5 of the
RMA (as is the river scheme) and that the consent sought, as a controlled
activity, must be granted. However, for the reasons outlined above, the
Committee has a blank canvas in terms of the flow regime it authorises and in
doing so is entitled to have regard to the broad range of matters of control
contained in Rule 47C of the Regional Plan. In that regard, Rule 47C
reserves control over a wide range of matters relevant to the EHG's

submission, including:

(e) Measures to manage erosion effects (including
destabilisation of beds and banks or river);
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North Shore City Council v Auckland Regional Council [1997] NZRMA 39, at 94.
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(m) Techniques for ensuring the safe passage of flood
water;

(p) Measures to avoid, remedy or mitigate adverse
effects of the operation on downstream sediment transport
processes;

Q) Measures to avoid, remedy or mitigate adverse
effects on lawfully established downstream infrastructure.

(r The range, rate of change of levels or flows of
water;

It is also clear that the Rangitaiki River Scheme is also a physical resource

which needs to be sustainably managed and it is relevant for the Committee

to consider the adverse effects which Trustpower's operation have on this

scheme in deciding on the regime of conditions which it imposes on the

Trustpower consent.

Other factors which are relevant in terms of your overall broad judgement are,

in our submission, as follows:

(a)

(c)

There is no presumption, one way or the other, in terms of the flow
regime sought by TrustPower or even in terms of continuation of the
current flow regime which the EHG’s evidence clearly demonstrates
has been causing damage which the EHG is not being adequately
compensated for. To that extent, there are externalities of the
TrustPower operation which TrustPower is not being required to
address — to that extent TrustPower's operations are being
subsidised by BOP ratepayers.

This is the first time the effects of the overall Matahina operation have
been considered in terms of the purpose and principles of the RMA
with the result that careful consideration of the resource management

issues is warranted.

Despite evidence from TrustPower as to the broader benefits of the
Matahina scheme, the evidence of the EHG’s expert electricity
industry and economic witnesses make it clear that the primary
benefit to be derived from the altered flow regime derive to
TrustPower's shareholders and not to the broader environment. It is
submitted that this is relevant in balancing the benefits claimed for the
proposed flow regime against the damage which is acknowledged to

arise as a result of the Matahina Dam operation.

Page 26



6.5

6.6

6.7

6.8

(d) The compensation which TrustPower is prepared to offer is not
adequate to compensate the EHG for the work it needs to do in order
to address that damage. The Committee has no jurisdiction to
require a larger annual contribution although the EHG remains
hopeful that in light of the evidence presented and in order to achieve
finality, TrustPower might revise its proposed contribution to reflect
the more sophisticated approach explored in the evidence of Mr
Philpott and Mr Burchett.

Another factor which is relevant to the Committee’s decision making relates
to the uncertainty which exists as to the impact of the TrustPower proposed
flow regime on the Rangitaiki River system and river scheme. This is clearly
demonstrated by the different positions held by highly qualified independent
experts and for the reasons outlined above, we submit that the evidence of Dr
O’Halloran is to be preferred due to her far greater practical experience on
the Rangitaiki scheme and Mr Williams due to his superior experience of

rivers throughout New Zealand.

TrustPower are essentially framing their case in a manner in which they
derive the benefit of the doubt created by this uncertainty and we have
already made the submission that it is more appropriate that the Committee
adopt a conservative view by which this uncertainty is resolved in favour of
the EHG. This approach would represent an appropriate application of the
precautionary approach inherent in the RMA for the Committee to resolve this
doubt in favour of the EHG — Mclintyre v. Christchurch City Council.**

Against that background, the Committee has a range of options open to it in

terms of the conditions it is able to impose. | turn to those now.

Imposition of restrictive flow regime which avoids or limits damage

Given that the benefits of the proposed flow regime derive entirely (or at least
predominantly) to TrustPower shareholders with the adverse effects on
ratepayers who fund the river scheme, the Committee could theoretically
decide that the adverse effects of the Matahina operation should be avoided
altogether. It would thus be possible to achieve that outcome by imposing
conditions which require a flow regime which emulate a “run of river” situation
such that the Committee would be satisfied that the TrustPower operations

would not have any incremental effect on the river itself. In this circumstance,
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it would not be necessary for TrustPower to make a contribution and the EHG

would be satisfied that the matter is resolved.

The EHG acknowledges that it is unlikely that the Committee may Wbe
minded to take such a step. That said, given that the $50,000 contribution
offered by TrustPower would not even compensate for the existing flow
regime let alone that which is proposed, the Committee may wish to explore
the development of conditions which would more closely reflect the impact of
TrustPower operations. This is addressed in the evidence of Mr Dawson but

the EHG request conditions so that:

(a) When inflows are equal to or less than 40 cumecs, outflows should

equal inflow.

(b) When inflows are more than 40 cumecs, outflows should be equal to

or more than 40 cumecs.

(c) TrustPower are only permitted a single peak per day, with the
amplitude of that peak limited to twice the average inflow of the

previous day.

(d) No change to the ramp up and ramp down rates permitted beyond

those authorised by the existing consent.

The rationale for this request is addressed in Mr Williams’ and Dr

O’Halloran’s evidence.

Flood management

In terms of flood management, the EHG seeks:

€)) Provision for the BOPRC to require TrustPower to lower the level of
the dam to 71.6m when the BOPRC predicts a flood of 300 cumecs
or more (as opposed to 500 cumecs as sought by TrustPower) at a
rate specified by BOPRC.

(b) Provision for the BOPRC to require TrustPower to lower the level of
the dam to 70.0m (as opposed to 71.6m as proposed by TrustPower)
when the BOPRC predicts a flood of 500 cumecs or more at a rate
specified by BOPRC.
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(c) Inclusion of these trigger points as conditions of consent, rather than
provisions in the Flood Management Plan which may be amended

without a variation to the conditions of consent.

(d) Amendments to the conditions to enable the BOPRC to approve

amendments to the Flood Management Plan against relevant criteria.

(e) Other amendments to the Flood Management Plan which will be

addressed in the evidence of Mr Meadowcroft.

Adaptive management regime

As already noted, the difference of expert opinion in relation to the impact of
TrustPower’s operations on the Rangitaiki River Scheme clearly reflect that
there is uncertainty, perhaps created by a shortfall of information in relation to
the impact of TrustPower's operations. It is submitted that in these
circumstances an adaptive management approach to conditions should be
adopted — in essence this is a precautionary approach for managing risks
“where potential adverse effects are unable to be fully assessed by reference
to the primary or adjudicative facts.”®® In this case, given that doubt exists as
to the level of effect or potential future effect, it is appropriate to impose
conditions which provide for the “adaptive management” of TrustPower’s
activities through the imposition of monitoring and reporting conditions which
will facilitate the production of high quality information which enables
management decisions to be made as to how effects should best be avoided,

remedied or mitigated.

Counsel for the Applicant has made the submission that the monitoring and
reporting conditions which are volunteered by TrustPower are adequate and
appropriate. It is acknowledged that the bare bones of a robust monitoring
and reporting regime are in place. However, we submit that the monitoring
proposed is somewhat unsophisticated and that the conditions lack any real
ability to “adaptively manage” TrustPower’s activities, with the only redress or
mechanism being the ability to review consent conditions pursuant to section
128. The Committee will be well aware that such conditions are rarely
utilised, but even if it were, it imposes significant process risk and cost on the
EHG given the likelihood that it would end up with exactly the same
difference of opinion in relation to technical issues as has been demonstrated

in the context of this hearing.
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It is therefore submitted that if the Committee is minded to grant TrustPower

a long term (i.e. 20 years plus) consent for the flow regime which it seeks, the

consent should be subject to conditions which establish an adaptive

management regime for both generating the type of information which will

enable better decisions to be made in relation to the measures to be adopted

to avoid, remedy or mitigate the adverse effects created by the TrustPower

operation, provision of information generated to be independently reviewed,

and an ability to address effects during the life of the consent without the

need for undertaking section 128 reviews.

Key elements of such an adaptive management strategy would comprise:

(a

(b)

(c)

A requirement for TrustPower to develop, for BOPRC approval, a
monitoring plan which is specifically designed to identify and, to the
extent feasible, quantify the effects of TrustPower's operations.
There should be an ability to revisit the monitoring plan in light of
information which is derived from the monitoring, on the

recommendation of an independent peer review panel.

Following on from (a), it is submitted that the conditions should
provide for the establishment of an independent peer review panel
comprising experts in river and geotechnical processes who receive
the information generated from the monitoring undertaken, interpret
that information and report on a periodic basis to BOPRC. The peer
review panel should have powers of recommendation to the BOPRC
that amendments should be made to the monitoring plan or that other
conditions of the consent should be revisited in light of monitoring
information. The use of such panels is commonplace in the context
of geothermal resource consents in which uncertainty often exists and
flexibility needs to be maintained to take account of changing
circumstances and new information - the BOPRC consent for the
Kawerau Geothermal Power Station provides a good example of how

a peer review panel concept is intended to operate.

The Peer Review Panel should have powers of recommendation to
BOPRC in relation to fine tuning the monitoring plan, reporting to
BOPRC as to the mechanisms and causes of damage to the river
scheme, and recommendations as to amendments to the flow regime,
potential remedial action or appropriate compensation (particularly if
the Regional Plan is amended to make clear that financial

contributions can be required).
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6.17

(d) Review conditions should be included which are tailored specifically
to respond to the Panel's recommendations — including amendments
to the flow regime or the undertaking by TrustPower of specific work
in the event that the monitoring indicates that such a response is
necessary or appropriate. (In that regard a separate review condition
should also be specifically included that enables the imposition of a
financial contribution condition in the event that the regional plan is
amended so that all 47C or its equivalent ultimately contains a matter
control which enables the imposition of a financial contribution

condition.)

Mr Dawson’s evidence contains some conditions along these lines. However,
if the Committee is attracted to the development of this type of regime, it may
be appropriate to issue an interim decision and seek further input on the

detailed drafting of such provisions.

Short term consent

If the Committee is not minded to impose conditions requiring a reduced
peaking regime (or similar) or the type of adaptive management regime just
described, it is submitted that a relatively short term consent (not exceeding
ten years), would be appropriate. That would enable the effects of the
TrustPower operation to be observed over a substantial time frame and
would provide an opportunity for the consent to be revisited to take account of
this further knowledge or changes to the regional plan. The dam is in place
and protected by existing use rights and a long term consent to protect that
infrastructure is not required. Having regard to the uncertainty of the
effectiveness of the conditions to address effects®®, a short to medium term
consent (ten years) would be appropriate to enable uncertainties to be

revisited on a substantive and comprehensive basis.

36

Huntly Quarries Ltd v Waikato Regional Council A 010/2008
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Jurisdiction

6.18 The Committee can be satisfied that the conditions sought by the EHG can
be imposed in terms of section 47C of the Regional Plan.

6.19 The EHG is grateful for the Committee’s attention to their submission.

DATED at Whakatane this 5" day of July 2011

S J Berry / J Vella

Counsel for Environmental Hazards Group, BOPRC
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A LILWESS.
IN THE MATTER of the Resource Management
Act 1991
AND
IN THE MATTER of an application by
TRUSTPOWER LTD to the
BAY OF PLENTY

REGIONAL COUNCIL for

water permits associated with
the operation of the Matahina
Hydroelectric Power Scheme

STATEMENT OF EVIDENCE OF KENNETH CRAIG TARBOTON

1. INTRODUCTION
Qualifications and experience

1.1 My name is Kenneth Craig Tarboton. | am the Environmental Hazards
Group Manager at the Bay of Plenty Regional Council (‘BOPRC”) and
was appointed to this position in July 2007. | hold a PhD in Engineering in
the field of Agricultural Engineering from the University California, Davis
(1997).

1.2 | am a Member of the New Zealand Institute of Professional Engineers

and registered as a Professional Engineer in the State of Florida.

1.3 | have 26 years experience in water resources engineering and
hydrological modelling, including modelling to develop and consult on

options analysis for environmental restoration.

1.4 As Environmental Hazards Group Manager, | am responsible for the
management of the Bay of Plenty Region’s rivers and drainage schemes
including the Rangitaiki-Tarawera Rivers Scheme that provides flood

protection and erosion control on the Rangitaiki and Tarawera Rivers.
Expert Witness Code of Conduct

1.5 While | am not giving my evidence as an expert witness, | have been
provided with a copy of the Code of Conduct for Expert Witnesses contained

Tarboton evidence Final 5 July 2011.doc



1.6

1.7

1.8

2.1

2.2

in the Environment Court's Consolidated Practice Notes 2006. | have read
and agree to comply with that Code. This evidence is within my area of
expertise, except where | state that | am relying upon the specified evidence
of another person. | have not omitted to consider material facts known to me

that might alter or detract from the opinions that | express.
Purpose and scope of evidence

The purpose of my evidence is to put the evidence which follows into context
by providing an overview of the Environmental Hazards Group (“EHG”), its
role and responsibilities with respect to management of the rivers and
drainage schemes, the strategic importance of these schemes, their

governance and funding, and the key reasons for this submission.
Specifically, | will:

(a) Provide an overview of the Environmental Hazards Group (“EHG”)
and its responsibility for rivers and drainage scheme management
(Section 2);

(b) Address the importance of the Regional Council’'s river scheme

assets in the context of the Bay of Plenty Region (Section 3);

(c) Provide an overview of the governance and funding of the Bay of
Plenty’s rivers and drainage schemes including the mandate for the

EHG to make this submission (Section 4); and,

(d) Describe the EHG concerns with the TrustPower proposal (Section
5).

| have referred to the documents which | have relied upon in preparing this
evidence in Appendix A.

OVERVIEW OF EHG AND RIVERS AND DRAINAGE SCHEMES

This section describes the role and responsibility of the EHG in the

management of the Bay of Plenty’s rivers and drainage schemes.
Environmental Hazards Group overview

The EHG (formerly known as Rivers and Drainage Group) is one of six
groups within the Bay of Plenty Regional Council responsible for undertaking
the functions and responsibilities of the Regional Council under the Local
Government Act 2002 (“LGA 027).
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2.3

24

2.5

2.6

2.7

2.8

2.9

The primary functions of the EHG include managing risks posed by our major
rivers including the region’s major flood control schemes, ensuring safe use
of our region’s waters and undertaking civil defence and emergency
management.

Due to its operational nature, the EHG holds numerous RMA resource
consents. Maintenance of River Schemes are permitted under the Bay of
Plenty Regional Water and Land Plan (Rule 79).

It is the responsibility of the Consents Section of the Water Management
Group, one of the other six groups within the Bay of Plenty Regional Council,
to administer and grant resource consents and ensure compliance with their

conditions.

When the EHG acts as an applicant on its own consents or submits on
consents related to the group’s area of responsibility, as in this case, there is
total separation between the Consents Section and the EHG with respect to
the consent process, and the EHG is treated in the same way that any other

consent applicant or submitter would be treated.
Rivers and drainage scheme management responsibility

The EHG manages the Bay of Plenty’s six rivers and drainage schemes,
shown in Appendix B. These include the:

(a) Kaituna Catchment Control Scheme;

(b) Whakatane-Waimana Rivers Scheme;

(c) Rangitaiki-Tarawera Rivers Scheme;

(d) Waioeke-Otara Rivers Scheme;

(e) Rangitaiki Drainage Scheme; and a group of
® Minor Rivers and Drainage Schemes.

These are whole of catchment schemes, with the Rangitaiki-Tarawera Rivers

Scheme being relevant to the TrustPower application.

The EHG provides river scheme management in two parts: the first part
undertaking the necessary planning, and analysis; and the second part
managing the operations maintenance and capital improvements of the

schemes themselves.
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2.10

2.11

River scheme planning and analysis includes:

(a

(b)

(c)

(d)

(e)

Floodplain management planning to ascertain flood risk, and
determine physical and planning options to minimise the effect of

flood risk;

Maintenance of the Rivers and Drainage Asset Management Plan
(“AMP”), which specifies lifecycle management of the rivers and

drainage scheme assets, risk, and levels of service;

River engineering analysis to ensure that community agreed levels of

service are provided for in the rivers and drainage schemes;

Civil and environmental design of flood protection measures,
including hydraulic analysis and hydrologic modelling for this design;

and

Real time flood management (e.g. coordinating pre-flood drawdown
of Matahina Dam) and providing flood warnings in accordance with

our flood manual.

Managing the operations, maintenance and capital improvements of the

schemes themselves includes:

(a)

(b)

(c)

(d)

(e)

)

)

Supervision and oversight of new capital works such as stopbanks,
pump stations and drainage ditches;

Stopbank maintenance which includes providing river edge protection
in stopbanked areas and provision of measures to protect stopbank

integrity (e.g toe loading and cut-off trenches);

Stopbank renewal which includes topping up stopbanks to required

design levels;

Riverbank inspection and erosion protection in non-stopbanked
portions of river schemes. Vegetative protection such as willow

trenching is used where possible and rock protection elsewhere;
Pump and structure maintenance;
Drain and channel weed control;

Fence maintenance and repair.
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3.1

3.2

3.3

3.4

3.5

STRATEGIC IMPORTANCE OF THE RIVERS AND DRAINAGE SCHEMES

This section addresses the strategic importance of the rivers and drainage

schemes to the Bay of Plenty Region and its ratepayers.
Significance in terms of LGA 02

The Regional Council has determined the rivers and drainage schemes to be
strategic in nature, in terms of the LGA 02, so that decisions with respect to
ownership or control of the schemes or to construct, replace or abandon a
scheme cannot be made unless it has first been included in the Ten Year
Plan (TYP).

Any such decisions with respect to the rivers and drainage schemes are

automatically considered to be significant in terms of the LGA 02.
Community outcomes and levels of service

Regional Council has identified a range of community outcomes’ to which

rivers and drainage schemes contribute directly including:
(a) A clean and protected environment;

(b) Healthy and safe communities;

(c) Quality affordable infrastructure;

(d) A prosperous and sustainable economy.

The work that EHG undertakes with respect to the rivers and drainage

schemes contribute to those community outcomes insofar as it:

€)) Formulates mitigation measures to protect people, property and the

environment from floods;

(b) Manages the effects of development on the existing rivers and

drainage schemes;

(c) Provides sustainable, safe, ongoing and cost effective rivers and

drainage schemes;

(d) Provide robust maintenance, renewal and capital programmes; and

' 2008/09 Rivers and Drainage Asset Management Plan
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4.1

4.2

4.3

4.4

4.5

4.6

47

(e) Creates safe conditions for new business through the management of

potential rivers and drainage hazards.

The Rivers and Drainage AMP also sets out levels of service for the rivers
and drainage works (in accordance with the requirements of the LGA 02),

which are linked to these community outcomes.?
GOVERNANCE AND FUNDING OF RIVERS AND DRAINAGE SCHEMES

This section provides an overview of the governance of the rivers and

drainage schemes and describes how the schemes are funded.
Governance of rivers and drainage schemes

Regional Council took over from the Catchment Boards and Commissions in
1989 to manage the soil conservation and river control for the rivers and

drainage schemes.

The Bay of Plenty’s six rivers and drainage schemes are managed in
accordance with the Soil Conservation and Rivers Control Act 1941 which
allows the establishment of separately rated river schemes on a catchment-
by-catchment basis.

The rivers and drainage schemes are managed in accordance with floodplain
management strategies, the Rivers and Drainage Asset Management Plan,
the Council's Ten Year Plan and Annual Plans.

River scheme related decisions are taken to Regional Council’s Operations
Management and Regulation (“OMR”) Committee. Typically decisions
include budget transfers and carry forwards, accessing five year flood

reserves and approving progress.

Regular (at least twice yearly) meetings are held with each River Scheme
Liaison Group (“RLG”) in order to get representative community input, report
on scheme maintenance and capital works and discuss other issues related
to the management of the specific rivers and drainage scheme. The evidence
of Mr Holmes will specifically address the Rangitaiki-Tarawera Rivers

Scheme River Liaison Group.

In its capacity as Rangitaiki-Tarawera Rivers Scheme manager, the EHG has

a mandate to promote the best interests of the rivers scheme. It is in this

Page 6



4.8

49

410

4.11

412

413

role, representing the Rangitaiki-Tarawera Rives Scheme, that the EHG has
made a submission on the TrustPower proposal for the operation of the

Matahina Dam.

The EHG submission is supported by the River Liaison Group. Council,

through the OMR Committee has been informed of the submission.
Funding of rivers and drainage schemes

The rivers and drainage schemes in the region are funded via Regional

Council general funds and targeted rates. In that regard:

€)) 80% of the funding for the rivers and drainage schemes comes from
an area based targeted rate with differential payments based on the
benefit a landowner directly receives from the scheme or the

contribution of the landowner to scheme runoff.

(b) 20% of the funding comes from general funds which recognises the
regional benefits which arise from the rivers and drainage schemes
(such as protection of regionally significant infrastructure, economic
benefits, etc).

There are some circumstances in which funding is obtained from central
government.  Central government contributed towards recovery costs
following the 2004 Floods and has committed to contributing one third of the

Edgecumbe flood mitigation works (estimated to cost $10.1 million).

The overall annual 2011/2012 operating budget for the six rivers and
drainage schemes is $7.1 million, of which $1.9 million is for the Rangitaiki-
Tarawera Rivers Scheme. The Capital works budget for the six rivers and
drainage schemes is $11.1 million, of which $4.7 million is for the Rangitaiki-
Tarawera Scheme (Annual Plan 2011/2012).

Damage from the August 2010 and January 2011 flood events was estimated
at $10.5 million across the region’s river schemes. Of this $2.97 million
(28%) was in the Rangitaiki-Tarawera Rivers Scheme. The portion of damage
downstream of the Matahina Dam was 40% of the overall Rangitaiki-

Tarawera Rivers Scheme at $1.19 million.

2011/2012 targeted rates for the Rangitaiki-Tarawera Rivers Scheme are
$1.5 million. A 135 ha land owner in the A1 targeted rate category will pay
$7,150 in the upcoming year, while an Edgecumbe landowner in the U1
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5.1

5.2

5.3

54

5.5

targeted rate category with a 1000 m? property will pay $168. By
comparison, the rate for the Matahina Dam is $578.

Mr Crabbe will address the specific costs and funding arrangements for the

Rangitaiki-Tarawera Rivers Scheme.
EHG CONCERNS WITH TRUSTPOWER PROPOSAL

This section sets out the EHG’s concerns with respect to the TrustPower
proposal in order to provide context for the evidence which follows. Those

concerns fall into two categories:

(a) Impact of the Matahina Dam operations on the river scheme; and
(b) Appropriate flood management of the Matahina Dam.

Impact on the rivers scheme

The position of the Rangitaiki-Tarawera Rivers Scheme (‘Rivers
Scheme”) is that the current Matahina Dam operations have a significant
detrimental effect on the downstream river processes, the security of the
flood protection system, and the effectiveness of the river edge protection

works that are maintained by the EHG on behalf of the Rivers Scheme.

In recognition of downstream impacts, an agreement between TrustPower
and the Rivers Scheme was made in 1998. TrustPower has been
honouring this agreement and making an annually adjusted financial
contribution to the scheme. The amount of this contribution was $15,646
+ GST for the 2008/2009 financial year.

The 1998 agreement was made prior to the large flood event of July 1998,
at a time when maintenance expenditure was relatively low, following a
quiescent period for floods. The Environmental Hazards Group’s position
is that this contribution is totally inadequate given the effects of the dam’s
current operations on the Rivers Scheme and costs to the Rivers Scheme

for asset maintenance.

The proposed operations for Matahina Dam will have a further detrimental
effect on the downstream rivers scheme assets as a result of increased
peaking, quicker ramping and lower flows. The reasons for this are fully
covered in the technical evidence. The proposed new operating regime is

untested in terms of the effects on the downstream river system.
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5.7

5.8

5.9

5.10

Following the 1998 and 2004 floods, the Rivers Scheme has made
considerable investment in flood mitigation including geotechnical
strengthening works that have put the river bank flood protection system
in a more robust condition to better withstand both the stresses of flood
events in the future but also stress imposed by increased peaking and

quicker ramping.

This extraordinary works programme has not received any contribution
from Trustpower; however, it will enable the river to better cope with the
high frequency low magnitude fluctuations created by proposed dam
operations in the future. Essentially, Trustpower, through its applications,
is seeking to capitalise on the works and expenditures of the scheme in
order to justify approval for on-demand multiple peak generation profiles

under a varied operating regime.

The upshot is that downstream stakeholders are effectively being asked
to accept (and indeed subsidise) a regime that has unknown
consequences. This is a concern as the soil profile is known to be
complex and vulnerable and vegetation establishment is compromised by
frequent river level variations. For this reason, as well as concerns about
the multiple peaking proposal discussed above, Environmental Hazards
Group (in its role as Rivers Scheme manager) consider that there are
wide ranging and significant variables that Trustpower has not been able

to quantify, control or mitigate.

The Environmental Hazards Group has been involved in good faith
“without prejudice” negotiations with Trustpower with a view to negotiating
an appropriate contribution to recognise that company’s impact on the
river and flood. We put a significant effort into that initiative, including the
development of a sophisticated “live model” that would enable
Trustpower's contribution to be specifically tailored to meet the
circumstances applying. Unfortunately, Trustpower take a fundamentally
different view of the impact of their operations downstream and this

ultimately meant that no model for compensation could be agreed.

As a consequence, the Environmental Hazards Group has requested
conditions that mitigate the downstream effects of the proposed

operations and that any application granted be subject to a review
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5.12

5.13

5.14

5.15

5.16

condition. The specific conditions sought by the EHG will be addressed by

Mr Dawson.
Flood management

Since 2004 Environment Bay of Plenty has been engaged with
Trustpower to review the flood management operation of Matahina Dam

which had not been reviewed since 1989.

The EHG takes the view that the Matahina Dam can be used for
attenuation of floods (even large floods) if the appropriate mechanisms
are in place which enable the dam to be used as a flood management

device to its fullest potential.

On that basis, the EHG submission is targeted at achieving specific
conditions to ensure that when floods are forecast above a certain trigger
level, a set of pre-determined operations are implemented by the
Matahina Dam operators under the direction of the Bay of Plenty Regional
Council Flood Manager to ensure flood pending lowering of the dam, and

return to normal operations once the flood or threat of flood has passed.
Summary of concerns

Current Matahina Dam operations contribute towards the increased risk of
downstream flooding and riverbank slumping and erosion through effects
of peaking fluctuations on the riverbanks and stopbank foundations as will

be shown by our expert withesses.

These effects can be seen in the photographs in Appendix C from our on
river observations of erosion effects on the riverbank, which were taken
on Sunday 3 July 2011. Mr Williams will address our observations from
this site visit in more detail. While these photos were taken only a couple
of days after the Commissioner’s site visit, it appears from the hydrograph
in Appendix C1 that river levels were significantly higher during the
Commissioner site visit on July 1 than on July 3, so similar effects may

not have been observed.

EHG'’s fundamental concern is that the Rangitaiki River and plains are a
particularly sensitive environment. There is considerable uncertainty as to

the long term effects of the proposed operating regime, with any
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increased risk from this uncertainty showing up as additional cost which

must be borne by the river scheme ratepayers.

5.17 Quite simply EHG’s position is, this is not the right river for this type of
operation. Our preference is for run of river operations. The details of
EHG's relief will be addressed by the witnesses that follow.

Kenneth Craig Tarboton
June 2011

Attachments:
Annexure A: Documents considered in preparation of evidence

Annexure B: Map of Rivers and Drainage Scheme Areas
Annexure C: Photos of river banks erosion and collapse mechanisms
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Annexure A

Documents used in preparation of this evidence

EBOP. 2009. 2008/09 Rivers and Drainage Asset Management Plan
BOPRC. 2011. Bay of Plenty Regional Council’'s Annual Plan 2011/2012
EBOP. 2009. Environment Bay of Plenty’s Ten Year Plan 2009-2019.

Britton, R. 2008. Rangitaiki Tarawera Floodplain Management Strategy.
Stage 1.

Page 12



Annexure B

Map of Rivers and Drainage Scheme Areas
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Appendix C

Riverbanks Erosion and Collapse Mechanism
Observations: 3 July 2011

Rangitaiki River from Thornton to Matahina Dam
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C2. Extent of river fluctuation at Te Teko
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C3. Fluctuation zone illustrating de-vegetation
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C4. Riverbank undercut and slump —example 1

Undercut erosion
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C5. Riverbank undercut and slump —example 2
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C6. Erosion and collapse of rock lining
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C7. Undercut, collapse and erosion into sandy layers
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AT 24 3R

IN THE MATTER of the Resource Management
Act 1991

AND

IN THE MATTER of an application by
TRUSTPOWER LTD to the
BAY OF PLENTY REGIONAL
COUNCIL for water permits
associated with the operation
of the Matahina Hydroelectric
Power Scheme

STATEMENT OF EVIDENCE OF COLIN GEORGE HOLMES

INTRODUCTION
My name is COLIN GEORGE HOLMES

| hold a Bachelor's degree in Economics (University of Canterbury) and a
MBA (Otago University).

| have lived and farmed in the Galatea Valley for most of my life. My farm

adjoins the Rangitaiki River about 5 km upstream of Lake Aniwhenua.

| was a founding director of Bay of Plenty Electricity following the reforms of
1989 and Chairman from 1992 until 1999. Following the asset split in 1999

| was chairman of the succeeding company Horizon Energy until 2007.
| was Mayor of Whakatane District Council from 2004 until 2010.

| have been a member of the River Liaison Group for many years and have
taken an active interest in all aspects of the management and health of the
river and its catchments.

I am the Chairman of the Galatea Murupara Irrigation Society which has an
MOU with TrustPower to pursue the investigation of a combined
irrigation/generation scheme for approximately 8,000 ha.
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3.1

3.2

3.3

OVERVIEW OF RIVER LIAISON GROUPS

There are four river schemes administered by the Bay of Plenty Regional
Council which are 80% funded by targeted rates with 20% Regional Council
contribution.

Each scheme has a Liaison Group which fulfils a number of functions.
These include:

- A forum for discussion of strategies and long term plans
- A forum for prioritisation of expenditure and discussion of rating levels
and sustainability

- Monitoring of operations and expenditure

The Liaison Groups have no statutory standing or delegated authority.
They can make recommendation to Council staff and/or submission to

Annual Plans and other Council processes.

Membership of the Liaison Groups is not formalised nor members fixed.
They are chaired by a Councillor from the appropriate constituency and
meet twice per year with extra meetings as extraordinary issues arise.

Members are ratepayers and/or represent interest groups e.g. Iwi.

In my opinion, the Liaison Groups provide a valuable link with ratepayers
and the community at large and enjoy respect from staff and Council for
their feedback and recommendations.

THE RANGITAIKI-TARAWERA RIVER SCHEME — A LOCAL ECONOMY
PERSPECTIVE

| refer to the evidence of Bruce Crabbe and Kenneth Tarboton for details on

physical and financial characteristics of the scheme.

The economy of the Eastern Bay of Plenty is dominated by agriculture,
horticulture and forestry/wood processing and the servicing of these

industries.
Of the five major local processing facilities:

- Whakatane Board Mills
- Fonterra Edgecumbe

- EastpackEdgecumbe

- SCA Kawerau
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3.8
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4.1

4.2

- Norske Skog Kawerau

Four are located in the area of the scheme and on the banks of the
Rangitaiki or Tarawera Rivers. The Edgecumbe and KawerauTranspower
facilities are also located nearby.

The agricultural and horticultural production is intensive and dominates the
land area of the Plains which is bisected by the Rangitaiki River. A unique
feature is the proportion of the land which is below or only marginally above
sea level. There are extensive drainage and canal systems, many of which
require pumping to function effectively. In conditions of inundation they can
be completely overwhelmed and often rendered inoperative. This leads to
prolonged inundation damage to infrastructure, relocation of stock and
severe damage to pastures.

The Eastpack, Fonterra and Transpower facilities at Edgecumbe have all
had extensive flood protection upgrades post 2004 as has the residential
area. These were funded by either the Bay of Plenty Regional Council or
Whakatane District Council.

All road access to the East Coast - Gisborne areas from either Rotorua or
Tauranga and the Port of Tauranga is across the Plains via bridges at
TeTeko, Edgecumbe or Thornton. All of these highways were severed
during the 2004 flood event.

In summary, our local economy is land based, very intensive in nature and
concentrated in area, and extremely vulnerable to both short duration and
prolonged inundation in the case of failure of our scheme infrastructure.

The 2004 flood demonstrated this vulnerability quite clearly.

Expert evidence is unanimous in that our soils and parent materials are far

from ideal for the construction, maintenance and integrity of flood defences.
RECENT HISTORY

The context in which the ratepayers of the River Scheme view any
increased risk of failure is important.

The history of physical disasters over the last 25 years includes: 1989
Edgecumbe earthquake, 1998 floods, 2004 flood, 2005 Matata landslip and
a host of minor but cumulatively significant flood and saturation induced civil
infrastructure failures over the last three years.

Page 3



4.3

4.4

4.5

5.1
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It should also be noted that in flood events the Whakatane River can also
produce similar results. In 2004, for example, flooding in urban Whakatane
led to evacuation of over 300 homes with many of them uninhabitable for
many months. This occurred simultaneously with 17,000 ha of the

RangitaikiPlains being inundated, some of it for up to three weeks.

Despite Government assistance the financial impact on our community both
through rates and individual costs is large and ongoing. The remediation

and mitigation work impacts well after the events.

The index of socio-economic deprivation for the Whakatane District is sixth
highest out of 75 New Zealand Territorial Authorities.

RIVER LIAISON GROUP AND THE APPLICATION

The River Liaison Group (RLG) became aware of the TrustPower
application in early 2010 and considered our position against the backdrop

of a number of factors which included:

(i)  The 2004 flood repair expenses

(i) A trend to much higher maintenance costs

(i) A trend to more frequent and severe damage for mid-level and
smaller flood events

(iv) A growing belief that the TrustPower contribution towards scheme
costs was quite inadequate when compared to the costs incurred by
its operation. This belief was of at that stage relatively uninformed.

(v) A growing belief that if nothing changed we would ultimately have to
rock all of Reaches 2 and 3.

(vi) Growing disappointment with the lack of progress on best practice
flood forecasting capability and realistic protocols for reservoir flood
management at Matahina.

We sought more information on all these aspects and a view began to form
that we needed to treat the application very seriously.

The scheme managers accepted our direction and at several key points
have sought re-confirmation. Budget considerations have been to the
forefront.

At all times our motivation has only been to pursue fair compensation.

More latterly there has been a shift to the view that our scheme, the
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6.2

6.3

6.4

6.5

community and the environment would be better served by pursuing

conditions as close to run of the river as possible.
FLOOD MANAGEMENT

| believe it is important to comment on a community/ratepayer view of flood
management at Matahina. It attracts a great deal of public interest albeit
some of it quite uninformed.

The Liaison Group has been very focussed on the need to have the best
possible arrangements to attenuate large floods via management of the

reservoir. Criticism has been directed at the lack of progress since 2004.

TPL’s concerns about lost revenue are understandable. Our position is that
we (RLG) are confident that improved information about weather and
catchment conditions coupled with good communication and procedures
should minimise those losses. Reaction and adaption to changing
circumstances should both minimise needless loss and maximise flood
attenuation.

We believe responsibilities and roles should be very clear and unambiguous
and the operating parameters should be wide enough to cope with extreme

situations.

The community expect nothing less than arrangements which are effective,

transparent and fair to all parties.

Colin Holmes
July 2011
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IN THE MATTER of the Resource Management
Act 1991

AND

IN THE MATTER of an application by
TRUSTPOWER LTD to the
BAY OF PLENTY REGIONAL
COUNCIL for water permits
associated with the operation of
the Matahina Hydroelectric
Power Scheme

STATEMENT OF EVIDENCE OF BRUCE KELVIN CRABBE

INTRODUCTION
Qualifications and experience

My name is Bruce Kelvin Crabbe. | am the Rivers and Drainage Operations
Manager for the Environmental Hazards Group (“EHG”) of the Bay of Plenty
Regional Council (“BOPRC”). | have held this role for approximately 15
years.

My qualifications are NZ Certificate in Engineering (Civil) completed in 1981
at the Central Institute of Technology at Upper Hutt and | am a Registered

Engineering Associate.

For the last 21 years | have worked for BOPRC mainly on management of
the flood protection, rivers control and drainage schemes managed by the
council. This involves managing operational and capital work programmes,
targeted rating systems, ratepayer and stakeholder liaison and most aspects
of administering these schemes. My first involvement with the Rangitaiki
River flood protection system was as a Project Engineer rebuilding the
stopbanks following the 1987 Edgecumbe Earthquake and my involvement

with the scheme has continued since that time.

The team | manage consists of 18 staff that carry out the operational roles

including maintenance/construction of the river edge protection works, capital

T ST, EERE RN
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works projects, drainage maintenance and pumping scheme operations.
Several of these key people have in excess of 25 years practical experience
with BOP rivers including the Rangitaiki River.

1.5 Prior to that | had 15 years’ experience involving a wide variety of civil
engineering contract management works on large scale construction projects
including the Clutha Valley Power Development and the Arapuni Dam

Headrace Refurbishment Project.

1.6 The other role | fill is as duty Flood Manager carrying out flood management
functions in accordance with council’s Flood Manual. This involves, among
other duties, liaison with TrustPower staff relating to management of the dam
reservoir during flood events in order to minimise impacts of flooding
downstream.

Involvement in TrustPower application

1.7 My involvement with the TrustPower application is in the context of my role
described above. In particular, | represent the Rangitaiki-Tarawera Rivers
Scheme ratepayers, insofar as the BOPRC Environmental Hazard’s Group
manages the scheme on behalf of those ratepayers.

1.8 This involvement included engaging experts to review the TrustPower
application and AEE and advise the EHG in relation to the proposal. Based
upon that advice and the EHG experience, | prepared the submission on the
application on behalf of the EHG.

1.9 I have been involved in discussions with TrustPower regarding an
appropriate annual financial contribution to the Rangitaiki-Tarawera Rivers
Scheme to mitigate the adverse effects of operation of the Matahina Power
Station. Unfortunately we have not managed to reach an agreement with

TrustPower as to an appropriate contribution toward the scheme.

1.10 | have also assisted with revising the proposed Flood Management Plan for

operating the dam reservoir during a river flood events.
Purpose and scope of evidence

1.11  The purpose of my evidence is to put the TrustPower application and the
EHG evidence into context by providing relevant background to the
Rangitaiki-Tarawera River Scheme and the EHG’s role and responsibilities

L TE TS LIRS R LI NN LS R S T S N BN LS
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2.1

with respect to that scheme, particularly in relation to the ongoing

management of the scheme’s operations and maintenance programmes.

Specifically, | will:

(a)

(b)

(c)

(d)

(e)

(f)

Provide an overview of the Rangitaiki — Tarawera Flood Protection
Scheme, including the history of and need for the Scheme, the
aspects of the Scheme relevant to the TrustPower application and
the protection which those aspects of the Scheme provide to the local

and regional community. (Section 2).

Provide an overview of the components of the Scheme below

Matahina Dam and the value of those components (Section 3).

Outline the works that the EHG undertakes in relation to the relevant
aspects of the scheme, the costs of those works and funding (Section
4).

Comment on the impact of recent flood events on the Scheme and

costs of those events (Section 5).

The key aspects of the TrustPower proposal with which the EHG is
concerned and our position on those aspects of the proposal (Section
6).

Address the monitoring which the EHG undertakes and its concerns

with respect to the TrustPower monitoring (Section 7).

My evidence needs to be considered alongside the evidence of:

(@

(b)

(c)

(d)

Dr Ken Tarboton;

Dr Marianne O’Halloran;

Mr Gary Williams;

Mr Roger Burchett.

RANGITAIKI-TARAWERA RIVERS SCHEME

This section will address the Rangitaiki-Tarawera Rivers Scheme as a whole

for the purposes of providing relevant context, identify aspects of that

scheme relevant to the TrustPower application and provide an overview of

the area which the relevant aspects of the Scheme protect.
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2.2

2.3

24

25

2.6

2.7

Overview of the Rangitaiki-Tarawera Rivers Scheme

The Rangitaiki-Tarawera Rivers Scheme is a comprehensive river control
scheme, providing benefits of flood protection and channel edge stability to

much of the land within the Rangitaiki and Tarawera catchments.

It also comprises flood protection on the ftributary canals, including
Awakaponga, Old Rangitaiki Channel, Omeheu-Awaiti and Reid’s Central.
The scheme has substantial physical assets including stopbanks, concrete
floodwalls, a bypass floodway, floodgate structures, a flood pumping station,

rockwork and other edge protection measures and vegetative plantings.

The Rangitaiki-Tarawera Rivers Scheme has the largest catchment area of
all the schemes managed by BOPRC’s EHG. A map showing the location of
the scheme is attached to Dr Tarboton’s evidence.

History of and need for the Scheme

The Rangitaiki-Tarawera flood plains were historically an extensive area of
wetlands with very few areas of higher inhabitable land. The Rangitaiki River
in particular was a meandering river which did not have a direct outlet to the
sea, but split a few kilometres from the coast with one branch (Orini Stream)
flowing to the Whakatane River mouth and the other (Old Rangitaiki Channel)
flowing to the Tarawera River mouth.

Early transportation was largely by canoe using the many waterways as
overland travel was so unreliable. The waterborne mode of transport
continued in early European times as the inland waterways were plied by
scows for transporting people and goods across the plains. Throughout early
development of the plains the naturally raised levee landforms along the
waterways were the favoured locations for land based transport and for
dwellings and building etc. These areas were the most reliable (highest level)
protection against flooding and lack of drainage. This pattern of development,
although counter-intuitive, has continued to this day as most public and

private infrastructure is still located along these raised levee areas.

The LIDAR elevation map in Appendix A shows these raised river/stream
levees well. This pattern of development is important in context of the
location of the flood protection stopbanks as these same naturally elevated
levee systems were the logical location to also establish the stopbanks.

Several of the Applicant's expert withesses have commented on the close



2.8

2.9

2.10

2.11

212

2.13

proximity of the stopbanks to the river. This is the reason for the location of
those stopbanks and it is still valid today.

The lowland basin areas located toward the northern portion of the Plains are
typically lower than mean sea level. Note that the basins adjacent to
Thornton and Robbins Road on the LIDAR map are up to 1.0 metres below
mean sea level. This low level of these areas creates significant problems
with seepage and piping risk as they can be 4 to 5 metres lower than the 1%
AEP flood level in the river. Dr O’Halloran will discuss this issue in more
detail.

Early drainage works involving excavation of drainage ditches and canals
across the plains in order to develop farmland commenced as early as the
late 1800’s, however no real progress was made until a new outlet for the
Rangitaiki River was excavated to the sea at Thornton in 1914. Development
of the plains for farming and settlements progressed significantly from that
point on but periodic flooding from the river still occurred, resulting in large
areas being under water for extended periods until the drainage systems

discharged the floodwaters.

Many sections of private informal stopbanks were constructed along the river
levees in the interim, however a series of large flood events in the period
from 1944 to 1964 caused overtopping and/or geotechnical failures of many
of these stopbanks and the community rallied to get the problem addressed

in a comprehensive manner.

Aside from the flooding and inundation problems in the lower reaches, there
had also been extensive river erosion and realignment problems in the

middle and upper reaches, including the Waiohau and Galatea Plains.

By this time the Soil Conservation and Rivers Control Act 1941 had been
enacted, provided for the establishment of Catchment Boards with
appropriate powers to establish river schemes. The Bay Of Plenty Catchment
Commission was thus initiated and river scheme works on the Rangitaiki and
Tarawera Rivers (along with other river schemes) were established from
1971 through to early 1980’s.

In 1987 the scheme was badly damaged by the Edgecumbe Earthquake and
required a significant amount of rebuilding and raising of the stopbank
system to mitigate subsidence of over 2 metres centred near Edgecumbe,

which affected most of the scheme’s flood protection system.
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2.18

The earthquake exacerbated the integrity of the flood protection system
significantly. Aside from the significant expense the scheme incurred to raise
and repair the stopbanks following the earthquake, the ongoing legacy of
heightened stopbanks creating larger head differences from the designed
flood level to the surrounding land; the lightweight permeable soil layers,
combined with earthquake damaged soils structures is still being addressed
today. Ms O’Halloran will address these issues in more detail in her
evidence.

The levels of service provided by the stopbank systems are largely
unchanged from that adopted by the original scheme design. The level of
protection adopted for the main river channel is 1% AEP (‘100 year flood
event) with most of the tributary canals being constructed to 20% to 10%
AEP (‘5 year to ‘10 year standard). Gradients across the Rangitaiki Plains
are extremely flat and the poor foundation soils make it unsafe to construct
systems in excess of these levels of service because of the high risk of

seepage/piping failures.

The history and nature of the Rangitaiki River, the surrounding plains and the
Rangitaiki-Tarawera Rivers Scheme is very important because the nature of
the existing natural environment means that it is sensitive to any further
aggravation. Given the sensitive nature of that environment, management of
this river is an ongoing and reactive process and any exacerbation of that
existing situation makes our job more difficult and increases the costs of
managing the scheme. | will come back to this point shortly.

Aspects of scheme relevant to TrustPower application

The TrustPower application relates to the Rangitaiki River aspect of the
broader Rangitaiki-Tarawera Rivers Scheme, and particularly the 3 river
reaches downstream of the dam. A map of the Rangitaiki Catchment,
(Appendix B based on Attachment 1 of Mr Levy’s evidence), shows the river
scheme maintenance works area extends well upstream of the Matahina
Dam to Murupara and includes the lower reaches of the Whirinaki River and

many tributary rivers and streams on Galatea and Waiohau Plains.

The Rangitaiki-Tarawera River Scheme comprises nine river reaches with 7
on the Rangitaiki and 2 on the Tarawera River. The dam operation affects a
downstream length of the Rangitaiki River of 37km which is sectioned
approximately into thirds with Edgecumbe and Te Teko being 11km and

Page 6



2.19

2.20

2.21

2.22

2.23

24km from the river mouth respectively. These three reaches have been

shown in previous evidence and are known as:
(a) Reach 1 — River mouth to Edgecumbe.
(b) Reach 2 — Edgecumbe to Te Teko.

(c) Reach 3 — Te Teko to Matahina Dam.

| will describe the components of the scheme in these reaches and the works
undertaken by EHG in these reaches in Sections 3 and 4.

Benefits of Scheme

The three reaches of the River Scheme which lie below Matahina Dam
protect land which lies within the potential inundation zone shown on the map
attached at Appendix C. The area at risk of inundation from a stopbank
breach or overtopping event comprises approximately 7,400 hectares and is

largely rural land.

The rural land is used predominantly for dairy farming, but kiwifruit and
cropping (largely maize) is also a common land use. The townships of
Edgecumbe, Thornton and Te Teko are also located within the potential

inundation zone.

The Scheme also protects significant local and regional infrastructure. As
noted above, much of that infrastructure has historically been located on
natural levees which have formed adjacent to the river channel. Therefore

much of the infrastructure in the area is located close to the river.

In particular, State Highways 2 and 30 and the Thornton Highway cross the
floodplain and these were all severed for varying periods during/following the
2004 flood event. Other locally and regionally significant infrastructure which

is protected by the flood protection works include:

(a) The Transpower substation at Edgecumbe (this substation controls

all electricity reticulation from Edgecumbe to the East Coast);
(b) The Fonterra factory at Edgecumbe;
(c) The Eastpack Kiwifruit processing facility at Edgecumbe, and,;

(d) Many other District Council managed roads.
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3.1

3.2

3.3

3.4

3.5

3.6

OVERVIEW OF COMPONENTS OF RIVER SCHEME BELOW MATAHINA
DAM

This section of my evidence provides an overview of the key components of
the River Scheme below Matahina Dam and addresses the value of those

assets.
Key components - river edge protection and flood protection

There are two components to the River Scheme below Matahina Dam and
the works which EHG undertakes, being:

(a) River edge protection; and
(b) Flood protection.

These components and works overlap significantly but they nevertheless
need to be distinguished in the context of this hearing because TrustPower
takes the view that it would be appropriate for the company to contribute to
river edge protection but not to other aspects of the flood protection scheme,
i.e. stopbanks. EHG does not accept that the TrustPower operation has no
effect on the stability of stopbanks (which are located from Te Teko to the
mouth) but we do accept that TrustPower is not responsible for any upgrades
to the stopbanks, including to meet revised levels of service, etc. We have
taken this into account in assessing TrustPower’'s proposed mitigation of its

proposal.
| will address each of these components below.
River edge protection

River edge protection generally comprises works along the river banks
themselves and are generally designed to counter erosion which arises as a

result of freshes/floods in the river or other causes.

River edge protection works includes planted trees, willow tree groynes, rope
and rail river training groynes and rock edge protection works. The scheme
has installed and maintains an extensive length of river edge protection
works that extend intermittently from the Rangitaiki Mouth some 95km up to
the township of Murupara (located well above the Matahina Dam), including

various tributaries upstream of the dam.




3.7

3.8

3.9

Historically, the Rangitaiki River was managed by means of rockworks (used
at high energy erosion sites) and a variety of willow-based soft engineering
works. The willow works involved the installation of willow tree groynes and
planting of willows on battered (sloped) banks. A typical trenched willow
groyne layout is shown in Appendix D1. Over approximately the last decade,
EHG has moved away from these soft engineering works because we have
found that they are not adapting to the fluctuating river levels and tend to
slowly sicken and die. Now, more often than not, our options are limited to
using rock edge protection works which are more robust but also

considerably more expensive (shown in Appendix D2).

This change in management method is important because EHG’s view is that
the unnatural fluctuations in river levels has had an impact on the ability for
vegetation to establish on the river banks within the fluctuation zone. The
hard engineering solutions which we are now forced to adopt are more
expensive in terms of capital expenditure and in terms of ongoing
maintenance. Our costs have therefore risen significantly in the last decade
and, in particular, since the agreement which BOPRC entered into with the
Electricity Corporation of New Zealand in 1998 with respect to a financial
contribution towards the scheme as mitigation for the effects of the Matahina

operation.

The increase in Scheme costs over the last decade, as compared with the

contribution from TrustPower are shown in the table below:

Page 9



Rangitaiki-Tarawera River Scheme Rate and TrustPower Contribution Information Table

Targeted Rate

Targeted plus

TrustPower

Financial Year Ended 30 June Collected* Regional Rate’ Contribution

2001 656,000 756,000
2002 747,000 841,000
2003 764,000 846,000 8,940
2004 755,000 813,000 11,381
2005 707,000 1,393,000 12,931
2006 1,058,000 1,182,000 13,032
2007 1,160,000 1,463,000 13,594
2008 1,279,000 1,615,000 15,103
2009 1,453,000 1,888,000 15,647
2010 1,134,348 1,419,000 15,376
2011 1,377,121 1,715,000 12,245
2012 1,499,995 1,874,994

2013 Forecast 1,679,994 2,099,993

Notes:
1. The targeted rate is colllected from landowners within the scheme catchment area.

2. The Regional funds contribution toward the scheme operating cost has increased from 5% up to
20% over this period with 20% commencing in 2006-2007 financial year.

3.10

3.11

Flood protection works

Along the Rangitaiki River the scheme provides flood protection from

approximately Te Teko to the river mouth. Flood protection works which form

part of the Scheme include stopbanks, concrete floodwalls, and a bypass

floodway to reduce the flow down the main river channel. The layout of the

flood protection system and the level of service provided by the stopbanks is

shown on Appendix E.

Value of Scheme assets

The Rivers and Drainage Asset Management Plan identifies the Scheme

asset valuations (Optimised Replacement Cost). They are summarised as

follows for the whole scheme:

River edge protection works:

Pump station:

Stopbanks:

Structures:

Total:

$11.1M

$0.7M

$45.4M

$1.3M

$58.5M
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3.12

Asset value data for the 3 reaches below Matahina Dam is included in the
table below:

Rangitaiki River Mouth to Matahina Dam River and Flood Protection Assets

4.1

4.2

4.3

in infrastructure from the local community.

WORKS UNDERTAKEN BY THE EHG AND ASSOCIATED COSTS AND
FUNDING

This section of my evidence outlines the types of works undertaken by the
EHG and the costs of those works, particularly in order to in order to inform
the Committee as to the adequacy of the proposed TrustPower contribution,

and funding arrangements.
Overview of Asset Management Plan

The Asset Management Plan (“AMP”), and the public consultative procedure
for its adoption through Council’'s Ten Year Plan, is the procedure which the
EHG uses to manage the physical assets of the scheme, set appropriate
performance standards, establish appropriate maintenance programmes and

forecast long term expenditure on the schemes.

Ongoing consultation with scheme stakeholders is achieved via the AMP and
Annual Plan/Ten Year Plan adoption processes. Each of the schemes

managed by the EHG also has an elected Liaison Committee and

Asset Type Length (m) % Replacement Value
Concrete Floodwall 665 $367,694

| Edgev Planting | ; 31,496 B $1337,8587
Rockwork & Rubble : 17,089 | $7,649,529
| Stopbanks 36,117 : $14,412,7?3
Trenched Willows | 2,533 $178,565

Total Asset Value below Matahina Dam - $22,742,418

3.13 Thus the River Scheme below Matahina represents a significant investment




4.4

45

46

4.7

4.8

consultation meetings are held twice per year and when extra-ordinary issues
arise.

Levels of service for the river scheme are addressed through the AMP,

Annual Plan/Ten Year Plan and the Floodplain Management Plan processes.

The AMP maintenance costs budget for the Rangitaiki-Tarawera Scheme is
shown in Appendix F. This is the same spreadsheet which has formed the
basis for the analysis of an appropriate contribution by TrustPower to the
Scheme by Mr Levy, Mr Philpott, Mr Williams and Mr Burchett. The
maintenance plan budget covers the whole of the scheme and of particular
interest to this resource consent renewal is the first three river reaches that

comprise the Rangitaiki River from the Mouth upstream to Matahina Dam.

The routine operating and maintenance costs of the Scheme are addressed
below. | have also provided an overview of other costs which the Scheme
incurs (i.e. future unknown costs associated with flood repairs and capital
improvements) in order to demonstrate the nature and scale of costs which
may arise as a result of erosion and flood events. | also considered it
necessary to address how the EHG accounts for flood reserves, which
appears to have been misunderstood by both Mr Levy and Mr Philpott in
undertaking their assessments of an appropriate contribution to the Scheme
by TrustPower.

Routine maintenance works and operating / maintenance costs

Ongoing maintenance programmes are established via the AMP. The
existing 2008-2009 AMP was adopted as part of the 2009-2019 Ten Year
Plan.

Routine maintenance involves works such as:

(a) Layering of willows - encourages compact growth close to the river
bank and strengthens the riverbank by the layered limbs setting
roots. This also assists during flood events by reducing water velocity
close the river bank;

(b) Tree clearing and burning — Willows which are unstable and/or sick or

dying need to be cleared and burned;

(c) Planting — i.e., replacement of willows where vegetation is able to be
established.
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4.1

412

(d)

(e)

)

Rock maintenance — The AMP maintenance frequency includes

replacement of 25% of existing rock works every 15 years.

Rubble maintenance — The AMP maintenance frequency includes
replacement of approximately 10% each year as concrete rubble is

available.

Fencing — River banks which are planted to protect the vegetation

from stock require ongoing maintenance.

The operating and maintenance cost for the whole Rangitaiki-Tarawera River
Scheme for 2011-2012 financial year is $1.875M (excluding GST). This is
funded 80% by the scheme targeted ratepayers ($1.5M) and 20% by the
wider Regional Funds ($0.4M), which is explained below.

The routine maintenance costs are set out in Appendix F. They are divided

into general costs and costs associated with the maintenance of each of the

Scheme’s reaches.

The general costs relate to the Scheme as a whole and involve:

(a)

(b)

(©)

(d)

(e)

®

C)

Management/administration of the Scheme including liaison with
stakeholders, TYP, Audit and Local Government Act requirements,

managing ratepayer enquiries etc.

Inspections and annual inspections of river scheme assets for

condition monitoring and planning maintenance programs;
Recording of rainfall and river gauge data, etc.

LAPP and transfer to flood reserves (I will address flood reserves

later).

Updating asset valuations and Asset Management Plan (including

auditing, etc);

Repairs associated with minor flood and freshes, i.e. ongoing erosion

repairs from small frequent floods.

Surveying river cross sections, etc.

The maintenance costs of each of the three relevant reaches are:

(a)

Reach 1 — $71,421;
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4.14
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4.16
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(b) Reach 2 - $76,510;
(c) Reach 3 - $53,743.

Preparation for the next Ten Year Plan (2012-2022) is currently underway
involving reviewing the AMP. Significant increases in the scheme operating
costs are inevitable particularly with managing flood repairs as existing flood
reserves have been completely depleted resulting from the August and
January flood events. Large increases in LAPP insurance (of up to 400-
500%) have been also been advised as a consequence of the Christchurch
earthquake events.

Flood repairs / flood reserves

Repair of flood damages is a common activity on any river scheme and is an
expected challenge. Erosion repair works are effectively just another
maintenance activity; the difficulty being when forecasting maintenance
programmes in the AMP the actual sites and severity of the damages are
unknown so the repair costs are included similar to a contingency. Flood
repair work is primarily maintenance that we undertake in order to remedy
damage from floods of any size. This work primarily relates to river banks,
but can include works with severe erosion of the adjacent river bank (shown
in the Photo 3 at Appendix M) or catastrophic failure. Flood repairs are
particularly important because if they are not repaired immediately, the

fluctuations from the TrustPower operation aggravate the damaged sites.

The work involved in these reaches is almost always rock works, but is
essentially no different to the works we do in routine maintenance or

geotechnical works.

The Scheme’s Asset Management Plan accommodates for responding to
flood repairs at a hierarchy of levels as follows.

Annual flood damages

Minor erosion repairs are an ongoing maintenance work activity and it is
important to keep this activity as a high priority to avoid the risk of small
repair works escalating into much larger and more costly repairs. The AMP
budget currently allows $80,000 per annum for carrying out these minor
erosion repairs. This is shown in the Appendix F AMP maintenance
schedule, General category, as “Flood Damage Freshes (<20%AEP)”. As
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4.19

4.20

4.21

noted above, the only reason it isn’t included as a task within the reaches is

that we don’t know where the work is going to occur.
Floods exceeding ‘five year’ events

This mid-range of damages is managed by accumulation of funds in the
Flood Reserve (shown in Appendix F as “Transfer to Reserves — (Flood
Damage) (>20%AEP)”. This annual contribution had been included in the
2008-09 AMP as $26,000pa but this has proved to completely inadequate
with the recent frequency and severity of events and new flood risk modelling
is planned for the next revision of the AMP. Withdrawal from this Reserve to

fund flood repair works requires Council approval.
Major flood events

Major flood events are intended to be covered by membership of the Local
Authority Protection Programme (“‘LAPP”) infrastructural asset insurance
programme and Government financial assistance. It is assumed that a major
flood event will attract a Government contribution via the National Disaster
Recovery Plan although this contribution is discretionary. In general terms it
is planned that the LAPP cover funds the 40% local share of repair costs and
the Government share is 60%. In practice, repair costs are not totally covered
because there are deductibles and items not covered by the insurance (e.g.,

creation new assets are not covered by LAPP).

When the funding options above are depleted or drawn down the scheme is
obliged to raise loans to fund the repair works. The Rangitaiki-Tarawera
Rivers Scheme has a high level of debt (currently $7.3M) and this is largely
due to the frequency and severity of flood damages incurred particularly

since 2004 and the geotechnical strengthening works programme.
Geotechnical works

Typically geotechnical works involve either toe-loading, seepage pressure
relief systems (either pressure relief trenches or wells) or rock edge
strengthening works. Attachment G shows diagrammatically how the
geotechnical strengthening works function. This process is explained more
fully in Dr O’Halloran’s evidence. The rock work component is generally no
different to flood damage repair works, but for accounting purposes
geotechnical works are treated as a capital work because they result in a

new asset.
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4.23

4.24

4.25

4.26

4.27

For example, we have a geotechnical strengthening works programme which
was initiated follow the seepage/piping failure of the stopbank foundation at
Sullivan’s Bend in July 2004 and other geotechnical difficulties prompted by
the 1998 flood event. The purpose of the works is to improve the factor of
safety against a stopbank foundation failure caused by weak and/or
damaged soil conditions. This project involves investigation of areas of
potential geotechnical weakness and implementation of remedial works to
strengthen them.

The overall cost of this project is expected to be approximately $4.5M and
the project is loan funded, therefore expenditure to date is included in the
existing scheme debt figure of $7.3M.

Capital improvements

A capital improvement is essentially creating a new or enhanced asset. They
can involve major maintenance works, such as erosion repairs, but even
where they do, we account for these works differently because they

represent a new asset in terms of our AMP.

Capital improvements can also include raising stopbanks or improvement to
the flood protection system to make it more robust or meet a higher level of
service. Typically, we would not regard these works as something that
TrustPower should contribute toward. However, some of capital works,
particularly those which might arise from a major flood or geotechnical works
such as those described above, could involve works which arise at least in
part as a result of a precondition to which TrustPower's operation has
contributed.

Considerable capital improvements have been made to the Scheme

throughout its history. The more recent capital projects have included:
(a) Post-Earthquake Restoration Project;

(b) 2004 Flood Recovery Works; and

(c) The Edgecumbe/Rangitaiki River Flood Mitigation Project.

The 2004 and 2010 / 2011 floods will be addressed in more detail in Section
6 for the purposes of illustrating the level of damage that can occur and the

scale of future unknown costs which the Scheme can face.
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4.28

4.29

4.30

4.31

4.32

5.1

Funding of scheme

As addressed above, the Scheme is primarily funded via targeted and
general rates. The targeted rates are collected from landowners within the
Rangitaiki-Tarawera catchment area and form 80% of the funding for the
Scheme. In other words, the people who are protected by the Scheme pay
for the Scheme.

The existing targeted rating system for the scheme is a ‘land area, whole-of-
catchment, differential’ rating system. Therefore rates are based upon the
property area, all landowners within the catchment are levied some rate, and
the level of rate per hectare is based on the amount of benefit the scheme
provides them (the higher the benefit the higher the rate per hectare). Dr
Tarboton’s evidence has addressed the typical urban and rural rates,

particularly as compared with the rate paid by TrustPower.

The Scheme is also partly funded by general regional funds (20%) in order to
recognise the wider regional benefits provided by the Scheme (for example

SH route security, economic and environmental benefits).

From time to time, projects undertaken by the Scheme attracted Government
subsidy funding. For example the 2004 flood recovery attracted a 60&
government contribution and the Edgecumbe-Rangitaiki River Flood
mitigation project is attracting a 33% subsidy from Government under the

hazard mitigation policy.

The TrustPower contribution per the 1998 agreement varies in minor way
each year given that it is adjusted by the construction index. For the 2009-
2010 year, that contribution was $15,646 +GST; for the 2010-2011 year, that
contribution was $13,776 + GST because the construction index reduced in
that year. This is addressed in more detail by Mr Burchett. Based on current
flood repair works costs the TrustPower contribution under the 1998
agreement represents approximately 15 - 20 lineal metres of rock works per

annum.
COSTS OF RECENT FLOOD EVENTS

The Rangitaiki-Tarawera Scheme has been adversely impacted by several
flood events over the past decade which have given rise to significant costs
which need to be funded by the ratepayers. This section briefly addresses
the 2004 and 2010/11 flood events and associated costs in order to

demonstrate the uncertainty which arises for those ratepayers in terms of
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5.2

5.3

54

5.5

5.6

future unknown costs of the flood protection scheme and the sensitive nature
of the Scheme.

2004 Flood Events

The scheme experienced a 1% AEP (‘100 year’) flood during July 2004
followed by another large flood in December the same year. The July event
resulted in a breach of the Rangitaiki River at Sullivan’s Bend located on the
right bank upstream of Edgecumbe Township. It has been estimated that
approximately one third of the river flow diverted through the breached
stopbank resulting in widespread inundation of the Rangitaiki Plains.
Edgecumbe Township was badly affected with approximately 129 homes
being damaged by floodwaters, flooding of the Fonterra offices and
manufacturing plant and narrowly missed inundating the Transpower
electricity substation that supplies all of the area from Edgecumbe to East
Cape.

The cost impact of this event was extensive. Central Government contributed
$29M toward the recovery works covering mainly transport, public
infrastructure and contribution toward the flood scheme works. It is estimated
that private losses resulting from the flood event were in the order of $150
million.

Resulting flood repair costs for the Rangitaiki-Tarawera Rivers Scheme
totalled approximately $8.5M. $5.6M of this was spent along the three river
reaches downstream of Matahina Dam summarised as follows:

Reach 1: Mouth to Edgecumbe; $1.556M

Reach 2: Edgecumbe to Te Teko: $2.979M

Reach 3: Te Teko to Matahina: $1.059M
Total: $5.594M

The scheme received disaster recovery funding from the Government that
amounted to 51% after deductibles. The scheme residual share was
therefore 49% i.e. approximately $4.2M in total.

2010-2011 Flood Events

The Rangitaiki River (along with other rivers in Bay of Plenty) experienced
further flood events in August 2010 and again, twice, during January 2011.
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5.7

6.1

6.2

6.3

These flood events were intermediate flood events of approximately 10%
AEP.

These were not particularly major events and despite the 2004 rock works
being in place, the Scheme still experienced very significant damage. While
the EHG acknowledges that the dam has some beneficial effect in
attenuating floods, the damage caused by the 2010/ 2011 floods translates
into approximately $1.1M in costs for the three reaches below Matahina
Dam.

EFFECTS OF GENERATION FLUCTUATIONS

This section of my evidence will briefly address the aspects of the
TrustPower operation which give rise to concern for the EHG and provide an

overview of our experience of the effects of that operation.
Relevant aspects of TrustPower operation

The key issues which arise in relation to the management of the River
Scheme and effects on the Scheme are:

(a) The fluctuations in river level which arise as a result of the peaking.
The key issue which arises here is the effect on vegetation, the ability

for vegetation to re-establish and consequent erosion of bare banks.

(b) The seasonal range of those fluctuations. When seasonal variations
in fluctuation over a period of time are combined, the overall range of

levels is very large.

(c) Peaking during low flows. Peaking during low flows extends the
range of fluctuations below the natural range and increases the range

of overall fluctuation.

(d) Ramping rates. The key issue with respect to ramping rates is the
rate at which river levels are ramped down and the effect that this has
on stability of the river banks. This is further addressed by Mr
Williams and Dr O’Halloran.

Based on the modelling data provided by Beca, recorded data from the Te
Teko river level recording site and from modelling of a worst case scenario
peaking regime, EHG have deduced a range of information to show historic
and proposed water level fluctuations. This is addressed below. | have also

commented on the effects of these fluctuations on the river scheme and river
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6.4

6.5

6.6

bank stability as experienced by my staff who spend extended periods of

time working on the river and observing the regular fluctuations.
Historic river level recording at Te Teko and level at time of site visit

Existing data from the Te Teko river level recorder for the period 2007 to
2009 is attached as Appendix I. This includes the period when the “informal
agreement” or rough running regime was in place and has been referred to
by the Applicant's experts as being “similar” to the proposed operating
regime. The data shows periods of fairly regular fluctuations from 0.3m to
2.0m (approximately 35 cumecs to 130 cumecs) during the period July 2007
to October 2008. During that period, the fluctuations at Te Teko varied over
a range of approximately 1.7 vertical metres. Mr Williams will address the
effects of such fluctuations on river banks and river bank stability in detail, but
it is worth noting here that this is a significant deviation from a natural flow

environment.

It is important to point out here that the site inspection which the
Commissioners undertook on Friday, 1 July 2011 occurred at a time when
the Te Teko recorder was at approximately 2.1 metres (refer Appendix J1)
or, in terms of flow, 130 -140 cumecs (Appendix J2). In other words, during
the site visit, the river level was toward the upper water level associated with
a normal generating regime. Appendix | shows that during 2007 to 2009, the
water level was lower than that for the majority of the time. The minimum flow
level shown on the graph at Appendix | is approximately 1.7m lower than the
level experienced during the site visit. It would therefore have been
reasonably difficult for the Commissioners to fully appreciate the extent of
impact on the river banks because they were largely inundated. It should be
noted that the proposed 20 cumec low flow condition would show up on the
Te Teko recorder as 0.0 metres, i.e., 2.1m below the river level observed on
the site visit.

| undertook a site visit along with Dr Tarboton, Mr Williams and Dr O’Halloran
on Sunday, 3 July 2011 at 1.30pm — 4.00pm. At that time, the river level was
ranging from 0.9m to 1.0m as shown in Appendix J1 and Appendix J2. This
is significantly lower than the levels and flows at the time of the
Commissioners’ site visit and Mr Williams’ evidence will address photographs
which show the extent of existing damage to the river banks within the

fluctuation zone in order to fully appraise the Commissioners of that situation.

T BRI R R SN TS e R TN
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6.7

6.8

6.9

6.10

| note that | have also attached a map at Appendix Q showing the location

along the river of the key sites which were visited by the Commissioners.
Attenuation modelling by Beca

“Figure 5” from the Beca 2009 River Hydrology, Hydraulics and Bank Erosion
report is attached as Appendix K. The general profile of the flow peaks
shows that there is some attenuation down the river but that the height of the
peaks at Edgecumbe and Thornton is still quite significant. Analysis of the
first peak on Figure 5 (circled on the Appendix) indicates flows in cumecs of
approximately 84, 79 and 76 respectively at Te Teko, Edgecumbe and

Thornton as follows:

Location Flow Rate (cumecs) Eﬁ)r\;zle}g;a:ge of Te Teko
Te Teko 84 N/a
Edgecumbe 79 94%
Thornton 76 90%

From this information it can be deduced that attenuation of the flow peak
down the river is relatively small and that the flow peak continues well down
the river and through Reach 1. This indicates that the dam operation will
have impacts into Reach 1. EHG acknowledges that the tidal influence will
also be significant in this reach, but Mr Wiliams view is that the tidal
influence does not entirely cancel out the influence from the dam operation
and he will address this in more detail.

Worst case scenario peaking regime

Mr Burchett has undertaken modelling which demonstrates that daily
fluctuations in flow ranging from 20 to 150 cumecs is possible as a worst
case scenario, which his addressed in his evidence. This flow range at the Te
Teko recorder site represents a river level fluctuation between zero (gauge
height) and 2.3 metres (shown in the graph attached at Appendix N). A
regular fluctuation of this magnitude (up to 2.3 metres) would have a serious

adverse effect on the vulnerable banks on the river.

LIS e e S A NS R
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6.11

Observed impacts of fluctuations

EHG staff have significant experience working with and on the river over
decades and, based on that experience and observations during the course
of that work, have formed the view that the daily fluctuations of river level
below the dam, created by the peaking regime, detrimentally impacts the
river bank in the following ways:

€)] Weakened precondition of river bank: EHG observation and
experience with this river indicates that the regular fluctuation of flow
levels in the order of 1.5 metres daily or twice daily creates a
weakened zone on the river bank where suitable edge vegetation and
silts are lacking. This precondition creates a relatively weak area of
river bank so that damage and erosion of the banks during flood
events is more severe. Some of the Applicant's expert witnesses
have stated that the scheme is in a more robust condition now that
the 2004 flood repair works have been installed. This is correct to an
extent however the extensive damages caused by the January 2011
event demonstrates that the edge protection system is still vulnerable
to these events and tends to lend support to the EHG’s concern
about the weakened precondition of the river banks.

(b) Eroding of river banks already exposed: It is common for exposed
areas of damaged river bank to remain unrepaired for some time
following from significant floods simply due to the extent of work to be
carried out and also due to the priority order applied. Flood repair
works are always prioritised by EHG to be carried out where flood
protection assets are at risk first. This means that repair works in
Reach 3 (no stopbanks) particularly will remain unrepaired for some
time. The 2004 flood repair works programme for example continued
for up to 3 years so inevitably many sites remained in a damaged
state for considerable periods. During this time these vulnerable sites
inevitably incur more damage due to subsequent floods but also due
to the regular fluctuations caused by the dam. Several of the “before”
photos of flood repairs contained in Appendix M show the ‘tidal
effect of the regular generation fluctuations. Photograph 2¢ shows a
large section of exposed riverbank subsiding into the river whilst
awaiting repair. The EHG’s view is that this ongoing impact causes
extra costs to the scheme ratepayers and our jet boat inspection on 3
July 2011 reinforced this view.
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(c) Preventing the natural healing process: In some situations where
erosion occurs and the site is not critical in terms of proximity of a
stopbank or other valuable asset, they may be left and monitored to
allow a self-healing process to occur. If the eroded bank has slumped
to a reasonable angle of repose (slope) and there is reasonable
amount of soil and/or grasses the areas may revegetate and stabilise
naturally. This results in a cost saving for the scheme ratepayers. In
the reaches below Matahina this option rarely works as the frequent
fluctuations fritter away the soil and grasses before they can re-
establish.

(d) Low cost soft engineering works are unsuitable: As | have already
explained above, establishing willow tree groyne works is a less
costly method of edge protection works but is generally unsuccessful
in the reaches below the dam. EHG is therefore forced to use higher
cost rock protection works. Typical lineal metre rates for trenched
willow groyne works varies from $150 - $200, compared with rock

protection works that can range from $500 - $1500 per lineal metre.

(e) Increased requirement for rock maintenance works: The frequent
fluctuations caused by the dam operation are having an adverse
effect on the installed rockworks. Close inspection of the rockworks
on 3 July 2011 has revealed that many of the rockworks constructed
as part of the 2004 flood repair works are already requiring
replenishment at the river level where the fluctuations occur. This will
be address in the photographs contained in Mr Williams’ evidence.
The AMP maintenance schedule assumes rock replenishment (i.e.
replacing of lost rock and strengthening of existing rockwork edge
protection works) will occur on a 15 year cycle with 25% of the rock
being replaced. The 2004 repair works that were completed between
2004 and 2006 are in need of strengthening at many locations now,
which is well ahead of of the frequency assumed in the AMP

maintenance program.

MONITORING UNDERTAKEN BY BOPRC AND CONCERNS WITH
TRUSTPOWER MONITORING

This section of my evidence provides a brief overview of the monitoring which
is undertaken by EHG and the purpose of that monitoring, as requested by
the Commissioners, and also addresses the EHG’s concerns with respect to

the monitoring undertaken and reported on by TrustPower.
T T T T U T R L T L e L B T TS
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7.3

7.4

7.5

7.6

7.7

7.8

7.9

EHG monitoring

The EHG undertakes monitoring for the BOPRC for the purposes of river
management and the planning of maintenance works.

That monitoring involves a comprehensive system of river cross sections
which are regularly resurveyed. In the lower Rangitaiki River (mouth to
Matahina) 67 cross sections are spaced 300m to 700m apart which are
resurveyed at a 3 — 5 year frequency and following significant flood events.

These are shown on the map at Appendix O.

These cross sections are used for river management purposes including
hydraulic capacity modelling and fluvial processes analysis. The results of
the analysis of these surveys are compared against any gravel extraction
records to develop an understanding of the movement of gravel and bank
erosion in the river systems of the Bay of Plenty.

We also undertake condition monitoring of the river banks and stop banks
annually (as a requirement of the AMP) to identify problem areas and to

assist in planning the annual maintenance works programme.

Other forms of ground water monitoring have also been carried out and are
being established to monitor effectiveness of the geotechnical strengthening
works.

The short point is, the EHG does not monitor for the purposes of ascertaining
the cause of erosion and bank instability — our primary focus is to identify
areas at risk and stabilise them as soon as we can within our financial

constraints and according to identified priorities based on level of risk.
TrustPower monitoring

TrustPower was required to undertake monitoring of a range of sites
pursuant to its existing consent, which primarily involved jet boat inspections
and cross sections. Mr Williams will address the adequacy of the monitoring
which has been undertaken, but the purpose of my comments is to provide
some background in terms of EHG’s concerns with respect to the monitoring
results produced by TrustPower.

| am aware from my lengthy involvement with the River Scheme and from
observations of my staff that the EHG (and the ratepayers which are
protected by the Scheme) have long held concerns that the monitoring which
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7.11

712

7.13

714

has been undertaken in the past has not correlated to our experience of the

river and ongoing erosion damage of the river banks.

The effects of the operation of the dam have been recognised for several
decades. The memorandum from BOPRC staff dated 9 February 1998
(Wallace/ Dunlop) attached at Appendix P1 (which formed the basis for the
1998 agreement, which is attached at Appendix P2) signals that the very
issues which EHG raises today (in terms of bank instability and inability to
establish vegetation) were at issue when that memorandum was drafted in

1998 (and, indeed, before then). Key aspects of that memorandum include:

(a) Reference to the twin peaking trials in 1980, which caused damage to
river banks such that the power station was returned to a mixture of

one peak per day and run of river operation after just ten weeks.

(b) Little reporting of monitoring of the effects of a trial of a second
intermediate peak, inconclusive results of monitoring of those

changes and that monitoring appeared to have been halted.

(c) Acknowledgement that fluctuations could be a contributing factor to
erosion and weakening of banks, including the possibility of a greater

influence on bank instability of a twin peaking regime.

In terms of the variation to the consent to allow twin peaking, | raised these
issues again (see memorandum dated 9 June 2005, attached at Appendix
L) with BOPRC’s Manager of Consents and Compliance. In particular, |
noted that the 2004 flood events caused such significant damage that any
conclusions that could be drawn from monitoring results after that event are

fairly meaningless.

| also made the point that sites which were noted as being subject to erosion
had that trend truncated because once we identify a problem site, we fix it as
soon as we are able to. This is a real concern insofar as interpretation of the

monitoring results can be affected by the EHG doing its job.

These issues raised by the EHG have repeatedly been refuted by Beca and

the issue has never been resolved.

More recently, Beca has provided information in support of Mr Levy’'s
assessment of an appropriate contribution from TrustPower (refer 16 June
2011 File Note attached to Levy evidence) which includes a table of

vegetation cover indicating that the areas of bare bank at near water level
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ranges from 1% to 16% over the three reaches below the dam. EHG has not

been able to review the analysis as the report is “unpublished”.

7.15 However this form of monitoring is difficult to assess without having a close
inspection of the river bank to assess the type and strength of vegetation
cover. The reason for this is that some types of vegetative cover, particularly
vegetation like blackberry and trailing grasses can give the impression of
good vegetative cover but can be disguising bare river bank beneath.
Similarly, areas of river bank with established trees or other vegetation can
appear stable from the water but can be partly undermined beneath the water
level and have significant tension cracking behind it making it quite unstable.
If this inspection has been carried out from a jet boat without closely
inspecting the banks from close proximity the information provided is likely to

be misleading.

7.16  The results of this monitoring report don'’t reconcile with EHG observation of
the banks which have been carried out as recently as 3 July 2011 (and which
will be illustrated in the evidence of Mr Williams). When closely inspected
there are quite significant areas where the river bank is bare and very
unstable as well as a large number of rock protected sites that require

premature replenishment.

7.17  For this reason, EHG strongly urges the Committee to include conditions of
consent which incorporate robust monitoring and review conditions with
provision for an independent review panel which can assess the monitoring
being undertaken but also take into account concerns raised by the EHG as

a result of its experiences on an ongoing basis.

Bruce Crabbe
July 2011
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Appendix A: LIDAR Elevation Plan of Rangitaiki Plains

Legend

Elevation (m above Moturiki Datum)

,/( £/ Edgecumbe 3

itaiki i | B Environment
:Rangnjankl Pllalns S:urfacegTopog;raphyf i | iy Srieomed

1ot L I SR REGIONAL COUNCIL

1
SCALE 1:50 000




Appendix B

Attachment 1 Rangitaiki Catchment plan

0 #0200

Ay

N Rangitaiki Catchment
e | A O P i
)
mmmmss Rangitaiki River Maintenance Area
Graham Levy

L
Base map reproduced from Graham Levy evidence



Appendix C

Flood Extents of 1%AEP Rangitaiki River flood
with-various breach scenarios  m2000

-~ \"\‘.-

Thornton

3900Ha

- 3500Ha

' Edgecuribe:




Appendix D1: Trenched Willow Edge Protection Works
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Appendix D2: Rock Edge Protection Works Diagram
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Appendix E: Rangitaiki-Tarawera Flood Protection Assets and Levels of Service
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Bay of Plenty . .
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Figure 7: Stopbank and Return Period Plan for Rangitaiki Tarawera Rivers Scheme

Legend

Stopbank Design Levels
=== 100 year (1% AEP) + freebsard
50 year (2% AEP) + fresboard
wmmmme 20 year (3% ASP) + freboard
=== 10 yoar (10% AEP) + fresboard
= 5 y2ar (20% AEP) + fiesboard
s==== 2 year (50% AEP) + {reeboard

Page 11 . 2008/09 RIVERS AND DRAINAGE ASSET MANAGEMENT PLAN
Jline 2009

£



Rangitaiki - Tarawera Rivers Scheme Routine Maintenance Activities

Works
Reach Works Description Work Type Total Quantity Annual Quantity Rate Frequency | Annual Cost
Yearly
General
Management Management $76,000.00 1
General Oveniew Inspection General Oveniew $3,710.00 1
Visual Inspection of Riverbanks Inspection Riverbank $4,100.00 1
General Inspection of Stopbanks Inspection Stopbank $1,384.00 1
Data Senices Charges (rain/river info) EDS Charges $5,900.00 1
Rate Commission Rate Commission $39,400.00 1
Rate Remission Rate Remission $4,300.00 il
Electricity Electricity $1,200.00 1
Insurance (structures) Insurance $5,000.00 1
Disaster Recowery Insurance (LAPP) LAPP $44,600.00 1
Transfer to Resenes (Flood Damage) (>20% AEP) |Flood Damage Resene $26,000.00 1 S5 Ol
CTS Senice Charges CTS Charges $11,700.00 1 $11,700
Information Senice Charges IS Charges $2,700.00 1 $2,700
Asset Valuation Asset Valuation $2,500.00 1 $2,500
Asset Management Plan Update AMP Update $11,200.00 3 $3,733
Flood Damage Fresh's (< 20%AEP) Flood Damage $80,000.00 1 0,000
Flood Monitoring -
- Annual Annual Flood Monitoring $2,500.00 1 0
- Significant Significant Flood Monitoring| $0.00 10 e h0R :
- Major Major Flood Monitoring $36,350.00 50 Elop e ¢ A |
Suney - stopbank, longitudinal Stopbank Longsection Surw 117.9 24|km per annun $315.00 5 $7,428
Suney - Cross sections Cross Section Suney $32,625.00 5 $6,525
Renew Resource Consent for gravel extraction. Grawel Consent $11,500.00 10 $1,150
Misc ( eg legal fees, newsletter etc) Misc $4,000.00 1 $4,000
Subtotal $270,695
Reach 1
Rangitaiki
Mouth to Edgecumbe
Weed spraying, Channel Channel Weed Spraying 0 Olkm $245.00 1 $0
Weed spraying Riverbank Riverbank Weed spraying 22.4 22|km $15.00 1 $336
Layering 1/6 of the reach Layering 7868 1311|m per annum $1.70 1 $2,229
Tree clearing 1/15 of the reach Tree Clearing 7868 525|m per annum $6.50 1 $3,409
Tree buming 1/15 of the reach Burning 7868 525|m per annum $2.25 1 $1,180
Replace 1/15 of trees in reach per annum Planting 7868 525|m per annum $8.80 1 $4,616
Rock maintenance 25% ewery 15 years Rock 37894 632|tonne per an $56.00 1 $35,368
Rubble maintenance 1/10 of reach Rubble 1851 185|m per annum $79.85 1 $14,780
Fence maintenance. Replace 10% per reach Fencing 16968 1697|m per annum $5.60 1 $9,502
Beach shaping. 20% of reach requiring work Beach Shaping 0 0[m per annum $20.00 1 $0
Subtotal $71,421
Stopbanks Minor floodgates. Inspect all. Minor floodgates Inspection $60.00 0.08 $720
Miscellaneous maintenance eg culverts, fences etc |Stopbank Miscellaneous Maintenance $600.00 1 $600
RENEWAL Stopbank reconstruction Depreciation Depreciation $17,515.00 20 $17,515
RENEWAL Concrete walls Depreciation Depreciation $7,279.00 50 $7,279
Reach 2
Rangitaiki
Edgecumbe to Te Teko
Weed spraying, Channel Channel Weed Spraying 0 0lkm $245.00 1 $0
Weed spraying Riverbank Riverbank Weed spraying 25¢2. 25|km $110.00 1 $2,772
Layering 1/6 of the reach Layering 9116 1519|m per annum $1.70 1 $2,583
Tree clearing 1/15 of the reach Tree Clearing 9116 608{m per annum $6.50 1 $3,950
Tree burning 1/15 of the reach Buming 9116 608|m per annum $2.25 1 $1,367
Replace 1/15 of trees in reach per annum Planting 9116 608|m per annum $8.80 1 $5,348
Rock maintenance 25% every 15 years Rock 55330 922|tonne per an $56.00 1 $51,641
Rubble maintenance 1/10 of reach Rubble 0 0|m per annum $79.85 1 $0
Fence maintenance. Replace 10% per reach Fencing 15800 1580|m per annum $5.60 1 $8,848
Beach shaping. 20% of reach requiring work Beach Shaping 0 0[m per annum $20.00 1 $0
Subtotal $76,510
Stopbanks Minor floodgates. Inspect all. Minor floodgates Inspection $60.00 0.08 $720
Miscellaneous maintenance eg culverts, fences etc |Stopbank Miscellaneous Maintenance $1,550.00 1 $1,550
RENEWAL Stopbank reconstruction Depreciation Depreciation $23,200.00 20 $23,200
Reach 3
Rangitaiki
Te Teko to Matahina
Weed spraying, Channel Channel Weed Spraying 0 0lkm $245.00 1 $0
Weed spraying Riverbank Riverbank Weed spraying 25.2 25|km $110.00 1 $2,772
Layering 1/6 of the reach Layering 14511 2419|m per annum $1.70 1 $4,111
Tree clearing 1/15 of the reach Tree Clearing 14511 967|m per annum $6.50 1 $6,288
Tree burning 1/15 of the reach Burning 14511 967|m per annum $2.25 1 $2,177
Replace 1/15 of trees in reach per annum Planting 14511 967|m per annum $8.80 1 $8,513
Rock maintenance 25% every 15 years Rock 30112 502[tonne per an $56.00 1l $28,105
Rubble maintenance 1/10 of reach Rubble 0 0|m per annum $79.85 1 $0
Fence maintenance. Replace 10% per reach Fencing 3173 317|m per annum $5.60 1 $1,777
Beach shaping. 20% of reach requiring work Beach Shaping 0 O[m per annum $20.00 1 $0
Subtotal $53,743
Stopbanks Minor floodgates. Inspect all. Minor floodgates Inspection $0.00 0.08 $0
Miscellaneous maintenance eg culverts, fences etc |Stopbank Miscellaneous Maintenance $0.00 1 $0
Reach 4 Not applicable
Rangitaki [
Waiohau Valley |
Reach 5 Not applicable
Rangitaiki
Aniw henua to Murupara
Reach 6 Not applicable
Galatea Plains
Horomanga, Ohutu, etc
Reach 7 Not applicable
Whirinaki [
Reach 8 Not applicable
Taraw era |
Mouth to SH 30 [
Reach 9 Not applicable
Taraw era
Upstream SH 30
Reach 10 Not applicable
Canals, Awaiti, etc
Sum of Maintenance Items Impacted by Matahina Dam Operations => $472,369

Note: All details exclude GST
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Appendix G1: Geotechnical Strengthening Options

1 Existing situation

Stopbank

o - m r
River in fiood condition Heave and bursting of ground surface

Risk of piping failure where permeable

{/’(, layer is near surface

i

Permeable (porous) layer
of soil beneath the
stopbank

Potential Piping Failure: If the permeable layer has seepage water flowing through it under pressure from the high river water
level, the pressure may cause the surface soil layers to burst open allowing a greater velocity of water flow that leads to erosion
of the soil and formation of a pipe. Eventually the pipe grows so large the stop bank collapses and the floodwaters breach
through the stop bank.

2 Seepage pressure relief trench option

River in flood conditon A

Seepage relief trench

( om

0 o T
R T T R TR e T
e }‘.m- | R R A TR R

L

Permeable (porous) layer
of soil beneath the
stopbank

Seepage Relief Trench: A seepage relief trench is installed to intercept the permeable layer. The trench collects the seepage
water over a wide area and allows the water to seep out of the trench so that less pressure is developed in the permeable layer,
thus reducing the risk of creafing a piping failure.

This option is suitable where there is limited space, i.e. house or buildings close by.



Appendix G2: Geotechnical Strengthening Options (continued)
3 Toe-loading option

River in flood condition S

Toe-oading fill material

Permeable (porous) layer
of soil beneath the
stopbank

Toe-Loading: Toe-loading involves placing fill over the top of the permeable layer to prevent it heaving up. The toe-loading

puts additional weight of fill over the permeable layer to counter balance the water pressure. The toe-loading layer will still allow
seepage water to flow through it fo the surface, but it spreads the seepage over a wide area and reduces seepage pressure and
velocity.

This option is only suitable where there is space available near the stop bank as the toe-loading may need to extend up to 60 to
100 metre from the stop bank.

4 Rock edge protection

Stopbank

River in fiood condition

works Permeable (porous) layer
of soil beneath the
stopbank

Rock works and cut-off layer: This is used to strengthen the river bank against erosion. The rock may trap sufficient sediment
to reduce the seepage flows in the permeable layer. Sometimes used in conjunction with other freatments above.



Appendix H

Typical cross-section in stopbanked reach

Design .
fiood level Stopbank Naturally formed river lavee

River barm {typical of lower 17km of Rangitaki River)
\ Typical slope of land

surface away from
the River

Generation
fluctuation zone

Typical cross-section through upper reaches

...................... ([
g

River bank/
river edge

Higher terraced land with no stopbanks.
Floodwaters contained by higher land.

Generation
fluctuation zone



Appendix I:
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Appendix J1: River Level at Te Teko (mm)

Level 1 Alert
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Commissioner Site visit: 1 July 2011 10:30-12:00
Flow = 1800 to 2100 mm

EHG Site visit: 3 July 2011 13:30-16:00
Level = 1000 to 900 mm
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Appendix K:
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Figure 5
Twin Peak Flow Attenuation Down the River (35 MW inflow)
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Example of modelled river level fluctuations below Matahina Dam. Note the relatively small attenuation of flow
from Matahina to Thornton.
Figure reproduced from the Beca River Hydrology, Hydraulics and Bank Erosion Report. Page 22



Appendix L

Environment
Bay of Plenty

REGIONAL COUNCIL

MEMORANDUM

Working with our communities for a better environment

To: Andy Bruere
Manager Consents and Compliance

From: Bruce Crabbe Date: 9 June 2005
Manager Rivers & Drainage

File Ref: 1370 22195, 5680 06

Copy To: Peter Blackwood & Tony Dunlop

Subject: Twin Peak Trial Monitoring Final Report

Andy,

The following comments are made regarding the March 2005 “Twin Peak Trial Monitoring —
Final Report” produced by Beca Carter Hollings & Ferner Ltd. on behalf of TrustPower:

General Comments:

1. The July 2004 flood was an extreme event and as a result | believe any observations
and assumptions about erosion and/or the rivers response to erosion that has occurred
after that time are fairly meaningless as the situation is atypical.

2. The issue of whether twin peaking is worse than single peaking is a lesser concern to
us. The main issue is that the level fluctuations cause significant problems for
establishing and maintaining vegetative river edge protection works. Whilst the BCHF
report is only dealing with the twin peaking issue, we want to give notice that we
experience difficulties with the level fluctuations (irrespective of whether it's once or
twice per day) and that we will be seeking redress to this situation when the Matahina
Dam consent is renewed in 2009 (approximately).

Specific Comments:

1. The comment (under section 8.1) that the erosion at sites 3.0 RB, E11, and 13.0 LB
“were directly attributable to willow clearance” is incorrect. Repair works were
undertaken at these sites because erosion was occurring. The only time willow tree
removal is carried out is when the willows become overgrown and ‘top heavy’ and
threaten to topple in to the river (creating bare vulnerable patches on the river bank), or
when we have to cut down trees from higher up the bank in order to gain access to an
erosion site at the toe of the bank. On other occasions willows are ‘layered’ over the
river bank to bring about a vegetative repair to erosion that is occurring. In all three of
the sites referred to erosion was occurring prior to the trees being removed.

2. Rock stabilisation works. The comment (also under section 8.1) that “... previously
eroding sites have become stabilised through ... , or rock stabilisation.” appears to be
concluding that the twin peaking regime has somehow enabled the stabilisation to occur.
The sites concerned were stabilised by Environment Bay of Plenty installing the
rockworks.



3. The number of sites where erosion is occurring appears to be under-reported due to the
underlying erosion being discounted for various reasons. For example, “sediment from
adjacent fields being bulldozed to the river bank”, at 3 sites where the photos appear to
show erosion occurring; and “rock protection installed” at 4 sites where clearly there
would be ongoing erosion if the protection works had not been carried out. | believe the
analysis of the number of eroded sites should be recalculated to account for the sites
mentioned above. The analysis should also be limited to the pre-flood period as
anything after that event has minimal relevance.

4. The final paragraph in section 8.1: “We therefore conclude that observed erosion is
primarily triggered (underline added by me) by flood events or riparian activity, and not
by the effects of twin peaking.” TrustPower should be asked to show the evidence of
how they conclude that erosion is primarily triggered by flood events. There is no doubt
that floods exacerbate erosion, however in our experience a flood event is more likely to
cause damage where there is already erosion or weakness in the bank protection. In our
observation of the river banks on Rangitaiki River the trigger for erosion is actually
caused by weak or non-existent bank vegetation. This is exacerbated by various factors,
however a significant factor is the regular fluctuation in river levels. The regular
fluctuations create a ‘tidal’ zone where vegetation tends to be denuded and/or the
constructed vegetative edge protection works (eg willow tree groynes) struggle to
become established and/or the regular ingress of water into, and the seepage of water
out of, the river bank soils, all contribute to the bank being weak and unstable in the first
place. It therefore becomes relatively easy for any fresh or flood events in the river to
erode those vulnerable areas.

Because of the difficulty in establishing riparian vegetation in the fluctuation zone, we
are usually forced to carry out erosion repairs using rock rip-rap. This method is more
resistant to the level fluctuations, but is considerably more expensive for the river
scheme ratepayers than the alternative bank protection works using trenched willow tree
groynes. | acknowledge that TrustPower makes an annual contribution of approximately
$9,000 to the river scheme to assist with maintenance works. This is appreciated,
however to put it in perspective, typical rock rip-rap edge protection work costs
approximately $350 per lineal meter, therefore the annual contribution will pay for
approximately 26 lineal meters of rockworks each year.

Bruce Crabbe
Manager Rivers & Drainage



Appendix M, Photograph 1a & 1b

1a Rangitaiki Right Bank, 27.0km, Carter / McCauley Site
2004 Flood damages prior to repair

07/01/2005

1b Rangitaiki Right Bank 27.0km Carter / McCauley Site
Rock edge protection works completed - Repair cost $222,000

~-97/01/2006




Appendix M, Photograph 2a & 2b

2a Rangitaiki Right Bank, 30.6km, McKeown Site

03/11/2005

2004 Flood damage before repair. No stock access (horticulture). Very high river bank
approx. 10m and deep water approx. 4m.

2b Rangitaiki Right Bank, 30.6km, McKeown Site

[

2004 Flood damages pri to



Appendix M, Photograph 2c & 2d
2c Rangitaiki Right Bank, 30.6km, McKeown Site

2004 Flood damages before repairs

2d Rangitaiki Right Bank, 30.6km, McKeown Site

R T

ey

=19/12/2005

: 2004 Flood repairs copleted. Cost of works $264,000



Appendix M, Photograph 3:

Rangitaiki River Left Bank, 15.8km, Kokohinau Bend, 0.5km downstream of fault line

Y R (<8 e e L R g -20/07/04
During 2004 flood event: Erosion migrated back into top of stop bank.
Note close proximity of roadway and dwellings in background



Appendix M, Photograph 4:

04/03/2008

Completed berm reinstatement and rock protection works completed at Edgecumbe, Tanekaha Street.
Works carried out as part Geotechnical Strengthening Works Project, but effectively is an erosion
protection works.



Appendix M, Photograph 4:
Rangitaiki River Left bank, 15.5km, Eruera Site

River edge and stopbank foundation partly eroded away during 2004 flood event, exposing layers
of sand and ash. Previously had been willow trees and some native plantings, but repaired using
significant berm reinstatement rockworks. Repair cost $499,000



Appendix M, Photograph 5:

Rockworks at Carter Site, 27km: 3 July 2011. |

Post 2004 rock protection works completed in January 2006 showing loss of rock
material at the fluctuation zone.



Appendix N: River Level Compared With Flow Rate at Te Teko Recorder.

(20 to 150 cumec range only)
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Site 15412 Rangiaiki at Te Teko
— 26-May-2010 00:30:00 Indicator Stage 1332
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Appendix P1

\\ { 4
BAYRONAN @~

\
memommlum

Boy ot Plenty Reglondl Councl

To: Greg Pemberton

From: Phil Wallace, Tony Dunlop

CC: Andy Bruere

Date: 09 February 1998 File Reference: 5810 02 RO1

Subject: EFFECTS OF POWER STATION OPERATION ON RANGITAIKI RIVER

Background

The condition of the edge protection and riverbanks has been affected by the operation of the three
hydroelectric power stations within the Rangitaiki catchment — the Matahina, Aniwhenua and the
Whaeo. All three stations vary their generation during a typical day to meet electricity demands,
and as a result the discharges from the turbines, and hence water levels downstream, vary. Water
level fluctuations caused by operation of each of the power stations are typically as follows

o Whaeo power station — 250-450mm at Murupara (NIWA records, quoted by Ross Titchmarsh in
the Scheme Maintenance Review).

e Aniwhenua power station — probably less than 450-700mm on the Waiohau Plains (as predicted
by Ross) — maybe 500-1000mm (site observations)

e Matahina power station — 1300-1600mm at Te Teko, and a significant influence as far
downstream as Edgecumbe (NTWA/Ross). 1.5-2m midway Te Teko-Matahina (works staff).

Landowners and Environment B.O.P works staff have expressed concern that the water level
variations increase bank erosion.

Previous Investigations
Matahina

Operation of the Matahina Dam was altered in 1980 for approximately ten weeks to a two peak per
day load scheme. However the change caused damage to riverbanks, and the station was returned
to a mixture of one peak per day and run-of-the-river operation. Damage downstream of km16
(midway Te Teko and Edgecumbe) was prevented by existing riprap. The NZED agreed to help
fund repair work, which included placing rock riprap. NZED initially agreed to provide $40000 for
1981/82 with more to follow. Actual expenditure in 1981/82 was $30000. For 1982/83 the
BOPCC revised the total cost estimate to repair and stabilise all damaged banks (ie including that
already repaired in 81/82) was $120,000 (ie 2500m at $48/m). The BOPCC proposed $47500 of
works for 850m in 1982/83. Iam not sure what was eventually agreed to by NZED.



Appendix P1 continued

Contribution Formula for the Matahina Power Station - Rangitaiki River

The formula used to estimate ECNZ’s contribution is:

1/5th of EBOP’s annual maintenance costs for edge protection (rockwork, vegetation
protection, rubble protection) on the Rangitaiki River from the Matahina Power
Station to Te Teko, as defined in the Asset Management Plan for the Rangitaiki-
Tarawera Rivers Scheme.plus

1/10th of EBOP’s annual maintenance costs for edge protection (rockwork,
vegetation protection works, rubble protection works) on the Rangitaiki River from
Te Teko to Edgecumbe, as defined in the Asset Management Plan for the Rangitaiki-
Tarawera Rivers Scheme.

From the EBOP Asset Management Plan for the RangitaikiTarawera Rivers
Scheme published in 1998, contribution from ECNZ for the Matahina Power Station
is estimated at $8567 pa (at a Cost Construction Index of 3790).

(The proportions were based on a 10 metre protection zone, with a typical 2m
variation in water level above Te Teko and 1m below Te Teko).




Appendix P1 continued

EFFECTS OF POWER STATION OPERATION ON RANGITAIKI RIVER 2
09 February 1998

When the water right to the Matahina Dam was renewed in 1989, the operation returned to peak
load operation, For the first 2 years of the right, a more rapid ramping down of power output (and
hence downstream flow) was allowed, with monitoring of the riverbank conditions to be performed.
In the second year a second intermediate peak was also trialled. Eleven sites were monitored
annually for cross-sectional area changes by EBOP (but paid for by ECNZ — i.e. EBOP was
contracted to do the survey). Very little actual reporting of the results appears to have been done.
What there was suggests that the change in operating conditions did not appear to significantly
change erosion patterns. (Memo attached).

As a result, the water right/consent was changed to allow peaking operation to continue. Monitoring
of the 11 sites was to continue also, but on a biennial basis. If significant erosion was noted, EBOP
could require ECNZ to reduce the rate of ramping down. The results of monitoring of the changes
appear to have been inconclusive, and after some of the survey pegs were lost or became
inaccessible by 1995, the monitoring appears to have stopped. New methods for monitoring the
effects of the power station operation were to be developed, possibly based around a jet boat
inspection and photographic record (so as to get a complete picture of the banks rather than at a set
of discrete locations), but no progress appears to have been made.

A 1988 report by Works Consultancy Services for ECNZ concluded that bank erosion evident at
that time downstream of the Matahina Dam appeared to be primarily the result of river floods
(Dahm et al. 1996). However, the report also suggested that in some locations the water level
fluctuations could have been a contributing factor, and that under some operating regimes the
fluctuations could weaken the banks. Furthermore, since then the operating regime has changed
from a single peak to a twin peak per day, which the report’s authors indicated could have a greater
influence on bank instability.

The Maintenance Review for the Rangitaiki Tarawera River Scheme concluded that the fluctuations
1996 aggravated erosion initiated by floods, and that some contribution from the station operators
towards the river scheme maintenance should be negotiated.

Whaeo

The station operators have been required to provide cross-section information for 10 sections on the
Whaeo between the dam and the Rangitaiki and then 4 sections on the Rangitaiki to Murupara.
Sections before the station commenced operating were required, and after the first year sections at 6
monthly intervals have been required. Results indicate erosion of the Whaeo since the station
commenced operations, but are inconclusive for the Rangitaiki. Note that the areas surveyed are
not part of the Rangitaiki-Tarawera River Scheme.

Current Situation

Notwithstanding the lack of conclusive evidence from earlier investigations, concern is still
expressed by both works staff and landowners. Continual rise and fall of the water levels can be
expected to both weaken the bank (constant wetting and drying, drawdown) and to make
establishment of vegetation more difficult. Inspection of the river banks reveals that water level
variations do appear to have weakened the bank protection as expected. In some locations, a
distinct line of bank slumping has occurred at approximately the peak water levels from normal
power station operation. Photographs of such sites are attached. Elsewhere, the vegetation can be
seen to stop at around the high water level, as it cannot grow below water.



Appendix P1 continued

EFFECTS OF POWER STATION OPERATION ON RANGITAIKI RIVER 3
09 February 1998

During the time that the Matahina power station has been out of action for dam repairs,
Environment B.O.P works staff have noted that riverbank vegetation downstream of the dam has
grown near the waterline where before it did not. Some additional protection is thus afforded to the
bank. Photographs are attached.

Options
Ideally the remediation of the river bank erosion caused or aggravated by the power station
operations should be linked to the consents for those activities. This does not appear possible given

the conditions attached to the consents now.

It may however be possible to seek remedy via rating classification changes currently being
investigated.

Possible methods for assessing the cost of the effects of water level variations are as follows
1. As a percentage of the annual maintenance of the edge protection works.
In an ideal situation, a 10m wide strip of vegetation protection would be created. Assuming a

typical 1m variation in water level, then as sketched below 1/10 of the strip is continually under
greater stress.

In many cases, a strip of 10m cannot be obtained, and the proportion under greater stress might be
higher. Also the area affected will be greater than that of the actual water level variation.

This 1/10 will then be likely to require greater maintenance. However, as obviously other factors
contribute to erosion — eg freshes and minor floods (larger floods being covered by flood damage
reserves) maintenance, pest and stock damage, etc, - then maybe taking 1/12 of the average
maintenance costs for edge protection is be reasonable.

As for instance water level varies by a greater amount downstream of Matahina than elsewhere, he
above formula could be biased towards ECNZ. The formula could be refined by taking a better
local estimate of the water level variation. An appropriate formula might be




Appendix P1 continued

EFFECTS OF POWER STATION OPERATION ON RANGITAIKI RIVER 4

09 February 1998

Reach Average water Average proportion Reach Maintenance Contribution per
level variation' under greater stress Costs per annum’ annum

Edgecumbe to Te Teko | Im 1/10 40194 4019

Te Teko to Matahina 2m 1/5 16165 3233

Waiohau Plains 0.5m 1/20 11018 551

Aniwhenua to Murupara | 0.4m 1/25 19414 777

1. Crude estimate based on variations discussed on first page. Could be improved by measurements.

2. Includes plant edge protection, rock work, rubble. Excludes fencing, management, surveys, weedspray

This assumes that the effect of each power station only extends as far as the next power station

downstream, and that the upstream effects of the lake levels are not significant.

According to this formula, rates per hectare might be

Owner Contribution per annum | Area owned in Scheme | Contribution per annum per ha

ECNZ (Matahina) 7252 50ha 145.04
BOP Electricity (Aniwhenua) 551 275ha 2.00
Trustpower (Whaeo) 7 10.7ha 72.61

Total Contribution $8580 per annum.

This level of contribution is considered too small to include in the rates take, considering the risk of
delaying the current reclassification process. It has therefore been decided to develop agreements
with the power station operators in order to obtain the contribution.

2. A proportion of capital works.

A contribution towards funding capital works might be an option. This might be particularly so
where erosion problems require greater protection than at present. An example where this might be
the case is at Coates property (between Matahina and Te Teko). Currently the site is protected by a
mixture of rockwork and trenched willows. When the Matahina begins operating again, the
trenched willows might be insufficient to hold the steep bank, and additional rock could be
required.

An alternative to direct contribution to maintenance funds is to provide material. In particular,
Environment B.O.P could approach ECNZ to obtain rock for protection work from its quarry
operations. The advantages of this are that rock is usually difficult to obtain, and that the quarry site
is close to the river, thereby reducing transport costs.

A difficulty with this approach is that much of the capital work has already been completed.
Expenditure in the short-medium term is likely to be maintenance.

3. Monitor

A further option, or in addition to either of the above, would be to

e reintroduce some closer, more controlled, monitoring of the effects of the water level variations,
and,

e to repair any damages concluded to be the result of the operations, costs to be met by the power
station operators.



Appendix P1 continued

EFFECTS OF POWER STATION OPERATION ON RANGITAIKI RIVER 5
09 February 1998

A good opportunity for a semi-control exists with the Matahina Dam being out of action. When the
station commences operations, the effects on river bank stability could be compared to conditions
now.

Preliminary discussions with ECNZ indicate that it is willing to resurrect a monitoring programme,
and an inspection of the banks below Matahina by jet boat is planned for March. Provided we can
justify our damage estimates, ECNZ also appears willing to consider any request for contributions.

Drawdown during Dam repairs

Dam drawdown has occurred during Matahina repairs after the 1987 earthquake and in 1997. A jet
boat trip was undertaken 1996 prior to dewatering, and a photographic record taken to document the
pre-dewatering condition of the banks. It was intended that the exercise be repeated after
dewatering, to assess the effect of the dewatering. However this was not followed up.

Unless the effects of past drawdowns have been documented, which it appears is not the case, it is
suggested that in the future an applicant address the effects at the time of the consent application.
At that time, possible compensation, or contribution to maintenance and capital works could be then
assessed by Environment B.O.P.

Conclusions/Recommendations

e A jet boat trip be undertaken in March, with Environment B.O.P staff and ECNZ
representatives, to identify locations for continued monitoring.

¢ Cross-sections be obtained at these sites at a regular interval — 2 years would be reasonable.

e Photographic records of the riverbanks are obtained on a regular basis, to provide additional
evidence of the effects of power station operation. The monitoring sites as above should be
included. A record should also be taken immediately before the Matahina Dam is
recommissioned, and within say 3 weeks after.

e The breakdown of the proportion of maintenance costs attributable to power station operation be
refined further with the assistance of regular inspections and photographic records, and be
presented to the power station operators, with a view to obtaining a contribution for damage
caused.

e The possibility of rock being obtained from ECNZ in lieu of any financial contribution be raised
with ECNZ. (Provided that Environment B.O.P can identify a need for additional rock
protection or rockwork maintenance.)

¢ Future dewatering consents require the applicant to take surveys immediately before and after
the dewatering, to monitor the effect on riverbank stability. Survey sites to be agreed with
Environment B.O.P. Photographic records to be taken. Any adverse effects to be repaired with
a funding contribution from the applicant.




Appendix P2

AGREEMENT

Agreement made this day of 1998

BETWEEN ELECTRICITY CORPORATION OF NEW ZEALAND LIMITED

(“ECNZ"), a duly incorporated company having its registered office
at Wellington, together with its successors and assigns.

BAY OF PLENTY REGIONAL COUNCIL (“EBOP”), a local
authority under the Local Government Act 1974.

(hereinafter together referred to as “the parties.”)

WHEREAS

1.

ECNZ owns and operates the Matahina Power Station and discharges water
from the Matahina Power Station into the Rangitaiki River.

EBOP is the statutory manager of the Rangitaiki-Tarawera Rivers Scheme.

ECNZ was granted water and discharge permits (‘the deemed permits”) in
1989 to operate the Matahina Power Station.

Conditions 5.5 and 5.6 of the deemed permits provide for the consent holder
to monitor river erosion trends at 11 sites on the Rangitaiki River between the
Matahina dam and Thornton, on a biennial basis throughout the term of the
permits, and to provide the results of monitoring to EBOP by 31 August of the
same year that the monitoring is carried out.

Condition 5.7 provides that, in the event that biennial monitoring shows a
significant change to the pattern or rate of river erosion as a result of the
changed operating conditions relating to the maximum load decrease, then
the ramping download decrease would be changed back to a maximum rate
of 8 megawatts per hour.

ECNZ wants to profile accurately, its operations against erosion effects with a
view to applying for a variation and/or renewal of all or any of the conditions
of the deemed permits on the basis of a change of circumstances since the
deemed permits were granted.

EBOP has a report by Titchmarsh, 1996, noting that
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(i)  “erosion of the river below the dam has always been a problem with a
certain amount natural and some no doubt resulting from water level
fluctuations from the dam”, and

(i)  “the two years of trial operating conditions did not appear to alter the
pattern and rate of erosion significantly”.

8. ECNZ has a report from Dr Cave, 1998, indicating that:

(i) “There are a variety of erosion mechanisms at work including stock
trampling, the Edgecombe Earthquake, enhanced groundwater flows
from adjoining pasture, significant wash from the jetboats and some
erosion due to high water flows after heavy rainfall.”

(i)  “Thelevel of erosion on the river is not significantly different from
what would be expected in any river with or without a power station;
in particular one new site (number 12) was clearly eroding significantly
in 1944;”

(iii)  “The style, scale and distribution of erosion is consistent with the
normal behaviour of a meandering river flowing through a flood plain
made up of poorly consolidated, highly permeable pumice materials”,
and

(iv)  “The principal driver of erosion in the river is most likely to be periodic
flood events.”

(v)  “The capacity of the power station to buffer the peaks of these events
due to storage capacity probably mitigates erosion to some extent”.

(vi)  “in the area of monitoring site 12 there has been a significant drop in
the rate of erosion since construction of the dam” and “this is
consistent with experience elsewhere which indicates that the ability of
dams to provide buffer against flood flow tends to slow down the rate
of erosion.”

(vii) “anumber of the 11 sites ECNZ is required to monitor coincide with
where rupture zones of the Edgecombe Earthquake crossed the
Rangitaiki River”.

9. The 11 sites on the Rangitaiki River were found to be in good condition when
inspected on 22 June 1998 by EBOP and ECNZ and a report by ECNZ
recording the inspection was provided to EBOP. (At this time, the Matahina
power station was out of commission due to allow a dam strengthening
project).
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10.

11.

12.

13.

14.

15.

It was agreed that the original 11 sites would be documented on the river
inspection for comparison against previous monitoring but that other sites
would be identified for consideration as future sites to be monitored. The
final selection of sites would require the mutual agreement of both ECNZ and
EBOP.

EBOP has agreed not to pursue any claims against ECNZ for erosion damage
of the downstream riverbanks said to be caused by the drawdown of Lake
Matahina in 1996.

EBOP has advised ECNZ that as from 1 July 1998, the rating basis for the
Rangitaiki-Tarawera Rivers Scheme has changed from a land value
classification rating system to an area-based differential rating system. In the
new system, land is rated on the basis of benefit/exacerbation.

The rates for Class A4 are principally based on the perceived benefits of
erosion prevention and flood protection that a landowner receives (both
directly to the land concerned and indirectly to the area as a whole) from the
Rangitaiki-Tarawera Rivers Scheme.

For 1998/99, the ECNZ land at Matahina Power Station is rated at $10.41 (incl.
GST) per hectare (based on classification Group A, A4). This compares to the
1997/98 rate of 0.0716cents per dollar of rateable land value (Class E land).

EBOP has prepared an asset management plan for the Rangitaiki-Tarawera
Rivers Scheme, and adopted it in July 1998. The plan defines EBOP
management objectives, a maintenance programme and funding requirements
for the Scheme.

EBOP has advised ECNZ that it intends to reach an agreement with the
owners of the three power facilities at Matahina, Aniwhenua and Wheao to
secure funding assistance to the EBOP river maintenance programme on a set
formula basis over and above contributions received through rates, as
recommended in the asset management plan. Without this assistance, the
rating described in Clause 12 above would be increased.

ECNZ agrees in principle to contribute to EBOP river maintenance on a
without prejudice basis, and subject to the completion of an agreement
formalising the arrangement with EBOP.

Now therefore it is agreed as follows:

1.

ECNZ shall pay to EBOP an annual sum commencing 1 July 1998 towards the
EBOP river maintenance programme, calculated on the basis of the EBOP
“contribution formula” (a copy of which is appended hereto). For the year
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from 1 July 1998, the sum has been assessed at $8,500. EBOP may give notice
that the sum is to be revised, in accordance with movement in the Cost
Construction Index.

While EBOP has endeavoured to ensure the Asset Management Plan is as
accurate as possible, regular revisions of the Plan will be required and EBOP
agrees to consult with ECNZ during revision of the Plan.

The “contribution formula” may be changed by agreement between EBOP
and ECNZ.

The annual amount will be invoiced by 30 September each year.

Such payment shall be made by ECNZ and accepted by EBOP on the basis
that EBOP acknowledges and accepts that from the monitoring of the 11 sites
completed to date in accordance with conditions 5.5 and 5.6 of the deemed
permits, there appears to be little or no conclusive evidence that ECNZ
activities have caused or exacerbated the rate of erosion in the Rangitaiki
River downstream of the Matahina Power Station and that ECNZ does not
admit any legal liability whatsoever therefor.

EBOP acknowledges that it will not pursue any claims against ECNZ for
downstream erosion alleged to be caused by the drawdown of Lake Matahina
in 1996.

EBOP will:

() involve and consult ECNZ on any planned expenditure on river work
which may have a significant impact on the level of contribution;

and

(i)  support in principle ECNZ's endeavours to profile accurately,
operations against erosion effects.

Should ECNZ be able to supply surplus rock or any other suitable material to
EBOP, EBOP may accept this in lieu of one or more of the annual payments in
Clause 1, subject the rock being of a quality acceptable to EBOP, and at a price
to be agreed upon by the parties.

ECNZ shall, on the basis of the understanding between the Parties in clauses 1
and 2 of this Agreement, voluntarily monitor sites numbered 12, 13, 14 and 15
identified by EBOP in addition to the 11 sites mentioned in condition 5.5 of
the deemed permits, commencing June 1998.

ECNZ shall give notice to EBOP of any planned outages of the Matahina
Power Station for the purpose of avoiding undue hindrance of EBOP’s
construction and maintenance work in the Rangitaiki River caused by ECNZ




Appendix P2 continued

10.

exercising its rights under the deemed permits and shall notify EBOP of any
changes to the programme of planned outages.

This Agreement shall terminate on 30 November 2009 or earlier by mutual
agreement.

Unless otherwise specified, any notice given under this Agreement shall be in
writing and delivered or transmitted as follows:

ECNZ

Matahina Power Station
PO Box 61

Te Teko

Telephone: 07 322 8014
Fax: 07 322 8024

EBOP
P O Box 364
Whakatane

Telephone: 07 307 2545
Fax: 07 307 2544

or to such other address as either party shall notify to the other.
A notice given under this Agreement shall be properly given and received:
(@) - When delivered by hand;

Three days after being posted by mail with prepaid “FASTPOST”
&P
postage;

(i) Intheevent of any dispute arising between the parties in respect of or
in connection with this Agreement, the parties shall, without prejudice
to any other right or entitlement they may have under this Agreement
or otherwise, explore whether the dispute can be resolved by use of the
alternative dispute resolution technique of mediation. The rules
governing such technique shall be as agreed between the parties or as
recommended by the New Zealand Law Society or as selected by the
Chairman of the New Zealand Chapter of LEADR (Lawyers Engaged
in Alternative Dispute Resolution).

(i) Inthe event the dispute is not resolved within 60 days of written notice
by one party to the other of the dispute (or such further period agreed
in writing between the parties), either party may refer the dispute to
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arbitration under the provisions of the Arbitration Act 1996 or any Act
passed in substitution therefor. The arbitrator shall be agreed between
the parties within 10 days of written notice of the referral by the
referring party to the other or failing agreement appointed by the
President of the New Zealand Law Society. In either case, the
arbitrator shall not be a person who has participated in any informal
dispute resolution procedure in respect of the dispute.

If ECNZ sells the Matahina Power Station ECNZ may at any time and from
time to time, by not less than 10 days notice (a “Transfer Notice”) from ECNZ
and the Purchaser of the Scheme to EBOP, transfer by way of novation to that
Purchaser ECNZ's interest in this Agreement and all of its rights and
obligations under this Agreement on the date specified in the Transfer Notice
shall automatically and without any further act being required by any person
be deemed to be held by the Purchaser and EBOP and the Purchaser shall be
bound t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>