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Scope of evidence
In addressing the question from the Committee, 1 will:

(a) Outline the analysis | have undertaken to attempt to answer the
Committee’s question (Section 2);

(b) Comment on the costs of river edge protection works (Section 3);

(c) Comment on the difficulty of identifying trends, due to confounding
factors in the manner in which river scheme works are undertaken
(Section 4); and

(&) Comment on information that has recently come to light (Section
5).

ANALYSIS

In order to provide the cost details requested by the Committee, |
researched the scheme operating costs for the three reaches
downstream of the Matahina Dam for the financial years from 2004/2005
until 2010/2011.

This involved reviewing the costs of work undertaken in each of the three
reaches for all types of river bank maintenance works and flood repair
works, and geotechnical strengthening works involving rock protection
works. | then compiled the costs for these works in each of the three
reaches (addressed below).

RIVER EDGE PROTECTION COSTS

The actual expenditure on river edge protection works carried out on the
three reaches downstream of the Matahina Dam since 2004-2005 are set
out in Appendix A.

The river edge protection works which the EHG carries out comprise:
(@ Tree and edge vegetation protection works and maintenance;
(b) Rock edge protection works and maintenance;

{c) Flood damage repair works involving rockworks and free works;
and
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4.1

(d) Rockworks/river bank reinstatement works associated with the

Geotechnical Strengthening Works Project.

The costs are also separated into the three reaches - Reach 1 -
Edgecumbe to the mouth; Reach 2 — Te Teko to Edgecumbe; Reach 3 —
Matahina Dam to Te Teko.

Only minimal expenditure has occurred on repairs resulting from the
January 2011 flood event due to the persistent wet weather in the region
has experienced since that time. Therefore, the 2010 / 2011 figure cannot

reliably be used to indicate costs incurred for that year.

My evidence in chief noted that the costs of those floods was estimated at
$1.1M", however, due to the repeated rainfall events since January, the
damaged sites have continued to be aggravated by fresh events in the
river and ongoing hydro dam fluctuations® while remaining in an
unrepaired state.

The EHG has commenced the process of re-inspecting the damaged
sites and, based on the inspections undertaken to date, it is now
expected that repairs downstream of the dam will be significantly greater
than this earlier estimate. We have therefore recently re-estimated the
costs of repairs at approximately $8M. For that reason, | have included
the projected costs for 2011/2012 and 2012/2013 in Appendix A. | also
address further observations that we were able to make on our recent
inspections below.

No costs relating to maintenance or rebuilding of the flood protection
stopbanks have been included in the table.

ANALYSIS - INABILITY TO IDENTIFY TRENDS

Analysis of the costs of river edge protection works over the three
reaches since 2004 does not show any particular trend in costs
associated with river edge protection works either over the years or
across the three reaches. Rather, the costs analysis tends to show that

expenditure since 2004 has been dominated by flood event repairs.

Evidence in chief, paragraph 5.7.
Evidence in chief, paragraph 6.11(b).
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slightly higher than the minimum flow® provided for in TrustPower's

expired resource consent and more than twice the minimum flow now

As noted in my primary evidence, by contrast, the river flow during:

€)] The Committee’s site visit on 1 July 2011 was approximately 130
— 140 m¥s (river level of 2,1m);? and

() The EHG site visit on 3 July 2011 (at 13:30 to 16:00) was

approximately 67 to 75 m®/sec’ (corresponding river level of 0.9 —

Our observations of the type and level of damage to the river banks as a

(a) Extensive damage to the river bank works at and below the
normal dam fluctuation range. The majority of this damage was
out of sight below the river water level during the previous EHG

inspections and the Commissioners’ inspection.

(b) Damage to the 2004 flood repair works is significantly worse than

(c) Damage and deterioration to the filter layers of weathered rock
material which supports the rock protection works and protects
underlying vulnerable insitu soil layers. This damage/deterioration

occurs due to the regular routine fluctuations while repair works

(d) Slumping of the river bank, due to erosion undercutting, where
existing vegetation has been well established.

(e) Death of willow tree material that has been layered® on the river
bank as vegetative protection works. The purpose of layering is to
force the layered limbs to establish root systems into the lower
river bank. This reinforces the soil on the bank and also helps

reduce water velocities at the river bank via the vegetative willow

Crabbe primary evidence, paragraph 6.5 and Appendices J1 and J2.

Crabbe primary evidence, paragraph 6.6 and Appendices J1.

sought.
53
1.0m)2,
5.4
result of that inspection are:
previously observed.
are in progress.
5 Except when inflows are less than 40m’/s.
6
7 Crabbe primary evidence, Appendix J2.
8
9

Crabbe primary evidence, paragraph 4.8(a).
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5.8

5.9

cover. The regular fluctuations adversely impact the vegetative
material and prohibit this process occurring.

In order to assist the Committee further, |1 have included some photos of
the river banks which demonstrate the damage described above. Refer
Appendix C.

The extent of the erosion damages and large number sites where the
damage has occurred has forced EHG to review its method of carrying
out the repair works.

As noted above, many of the damaged sites include areas where the
2004 flood repairs had been carried out. These sites, which had been
repaired generally between 2004 and 2007, should have life expectancy
of approximately 15 years'® before rock replenishment is required. Many
of these sites show rapid deterioration at the fluctuation zone and below,
but their condition is generally stable above the regular fluctuation zone,
subsequent significant flood events. This indicates that the regular river
level fluctuations that have a significant adverse impact on the stability
and life expectancy of these bank protection works.

The damage that has occurred has demonstrated that the frequency of
replenishment needs to be is much sooner than currently programmed for
and that the works have to be built to a more robust and therefore
expensive standard.

Based on this information which has recently come to light, the EHG has
now estimated its costs for these flood repairs for the 2011/2012 and
2012/2013 years at $8M (approximately $4M per year). This estimate
includes rectifying the significant damage to the riverbanks and increased
costs of future repair works due to amendments required to their design.
These projected costs are included in Appendix A.

Bruce Crabbe
September 2011

10

Crabbe primary evidence, paragraph 4.8(d).
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