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CHAIRMAN'S MESSAGE

The period since December 2006 has been busy on a number of fronts including:

1. Preparing for the combined NZSOLD/ANCOLD Conference in Queenstown in November 2007

2. Preparing for the one day workshop to follow the Conference

3 Working with the Department of Building and Housing and the Regional Authority Working Group
with regard to Regulations required to give effect to the dam safety provisions of the Building Act
2004.

The conference is proposed for 17" and 18" November, with a pre-conference tour on the 15" and 16™ that
will take in Aviemore, Benmore and Clyde dams. The first call for papers is expected during May 2007.

The workshop for the 19™ November is developing in terms of themes and content. We are looking to invite
guest speakers from the United States with preliminary contacts made with a number of organisations, and
provide selected presentations from Australian and New Zealand engineers working in the area of dam
safety. The workshop theme has been evolving from incidences and failures, through to “Lessons from Dam
Performance (structural, hydraulic and operational)”. We are considering an extension to the theme to cover
Dam Safety Assurance Programmes with the objective of not only exploring the safety of dams based on
their past performance, but also looking at what is best practice within the organisations and programmes
charged with safeguarding the structures, whether they be dam owner organisations or regulatory
organisations.

The Department of Building and Housing is working on a Number of amendments to the Building Act that
relate to the dam safety provisions. They are also completing the drafting of Regulations, which we
understand maybe enacted later this year. The focus will then switch to competency assessment by IPENZ
to identify a resource of “recognised engineers” so that dam owners can classify their dams within 2 years of
the Regulations being enacted.

The amendments to the Act will require Regional Authorities to be responsible for all dams under the
Building Act, but an exemption from Building Consent requirements and the dam safety provisions of the Act
will be provided for dams with reservoir depths less than 3 m and volumes less than 20,000 cubic metres, as
was given in the 1991 Act.

Once the Regulations are enacted, NZSOLD will be preparing an Addendum to the November 2000 Dam
Safety Guidelines so that aspects and guidance on Potential Impact Classifications and Dam Safety
Assurance Programmes align with the Legislation. After we have experience of working under the new
legislation a more complete update of the guidelines is expected.

Finally, the year is passing quickly and in June the ICOLD AGM will be taking place in St Petersburg. Peter
Mulvihill and | will be representing NZSOLD at this event.

| trust you will all be noting the November Conference and workshop in your diaries, and | look forward to a
good response to the call for papers.

Peter Foster
Chairman
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NZSOLD NEWS

Members Contact Details

Members are reminded to advise the Society, through IPENZ, if their contact details change.

Please remember to advise if you have an email address . Both IPENZ and the Society are using this
facility for communications, as it is immediate, positive and clean.

NZSOLD on the Internet

Yes, we are on the Internet. The address is:

www.ipenz.org.nz/nzsold/

Publications and Forthcoming Events

These can be viewed on the NZSOLD Website.

A notable event is the 5" International Symposium on Roller Compacted Concrete (RCC) Dams —
“Celebration for 30 years’ application of RCC in Dams”. 3" to 4™ November 2007, Guiyang, China

(http/www.chincold.org.cn)

The 75" Annual Meeting of ICOLD will be held in St Petersburg in June 2007 (www.icold-spb2007.0rg)

ANCOLD News

The ANCOLD 2006 Conference was held in Sydney in November 2006. Details are contained on the
following website:

www.ancoldconference.com.au

The NZSOLD/ANCOLD 2007 joint conference will be held in Queenstown 17" to 21 November 2007. The
following flyer refers.

Newsletter Contributions

All NZSOLD members are invited to submit relevant articles, photographs or news items for inclusion in the
Newsletter. All contributions are welcome and should be sent to the NZSOLD Technical Secretary.
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NZSOLD/ANCOLD 2007 CONFERENCE

Dams — Securing water for our future -
Queenstown, November 17-21 2007 ANCOLD®™

Advisory notice of call for abstracts

The formal call for abstracts will be via the NZSOLD website in early June. This email is an advance notice of
the abstract call to Society members, and to which people may react to directly if they wish.

The symposium theme “Dams — Securing water for our future” includes a number of topic areas for papers namely:

Impacts of regulation and/or regulatory controls
Significant projects (planning, design, construction)
Dam safety (incl critical plant)

Security of water supply (incl forecasting yield)
Managing risk

New developments and future needs

Abstracts should preferably be under 250 words, with a maximum of 300, on one page. They should include
the title of the paper, the author(s) and their position/company(ies) and give an overview of the intended
paper including its intent, methodology and major conclusions.

In advance of web announcement instructions abstracts (or further enquiries) can be submitted to myself at
the email address at the bottom of this notice. The paper preparation schedule is anticipated to be:

Abstract submission 30 June
Acceptance notification 27 July

Draft paper submission 15 September
Final paper submission 12 October

Stuart Read

NZSOLD/ANCOLD 2007 Conference Convenor

Email: s.read@gns.cri.nz NZSOLD website http://www.ipenz.org.nz/nzsold
27 May ‘07
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DON PRESTON — THOUGHTS FROM A COLLEAGUE

Don Preston will be sorely missed by his colleagues at MWH. He was highly respected by clients, his peers
and all who worked with him and knew him.

Don had very good relationships with his clients and was well respected by clients in his chosen field of
major specialisation — small hydro. He made a very significant contribution to the development of small
hydro in New Zealand and a number of overseas countries.

Don’s fellow business partners also had great respect for his business acumen. He made a very valuable
contribution to the consulting engineering practices for which he worked.

Don was an exceptional engineer. Staff who worked for him state that he was a major influence on their
professional development and a prime role model. He was demanding and expected a high level of
commitment from his staff, but did not ask for anything he was not prepared to do himself. An indication of
his own commitment was that he was in the office discussing a small hydro electric project the week he died.
Problems were seen as an opportunity by Don. He would not rest until a solution was found. Many of his
solutions were highly innovative but always based on sound engineering principles.

In his field of small hydro, the input of many varied specialists is often required. Don’s wide engineering
knowledge and analytical ability enabled him to understand the input from each, coordinate their work and
make sound engineering judgments based on their varied recommendations. He was able to clearly identify
the core of any problem and be very decisive when making decisions or choices.

As a colleague of Don’s, involved in the same area of engineering, | greatly valued his knowledge and
judgment. | always received excellent, well considered advice when | used him as a sounding board for any
engineering or contractual problem.

Even though Don was substantially retired, he was still frequently called upon for specialist engineering
advice. His passing leaves a gap in MWH that will be very difficult to fill.

Jim Park
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NZSOLD PRIZE

Matthew Lory receives the NZSOLD Prize of $3,000 for being the top Water Resources Engineering student
at Auckland University for 2006. Matthew is pictured (from R to L) with Peter Riley (local NZSOLD
representative).
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BUILDING ACT UPDATE - REGULATIONS FOR DAM SAFETY

NZSOLD representatives continue to attend meetings of the Regional Authority Working Group with the
Department of Building and Housing (DBH). These meetings covered the proposed amendments to the
Building Act 2004 and actions looking forward to the implementation of regulations.

Key points are:

Dangerous dams as described in regulations will now focus on “in the ordinary course of events” and
consider flood and seismic loads up to the 1 in 50 AEP event.

New categories of flood prone and earthquake prone will be included in an Amendment to the Building Act
2004. It is anticipated that the thresholds for these events as defined in regulation will be more in line with
the infrequent specific events as described in the discussion document for moderate earthquakes and flood.
An additional feature of this amendment is that the Regional Authority is given the power to require a dam
owner to address the issues of an earthquake or flood prone dam through the owner’s dam safety assurance
programme. This would require dam owners to consult an engineer and resubmit their program to the
Regional Authority. Regional Authorities will be required to extend dangerous dams policies to also include
flood prone and earthquake prone.

It is proposed to amend the Act to delete the term “leaky”.

Further work on standards and criteria for dam owner accreditation is still required. The requirements of
“accreditation” as currently interpreted are onerous and the ongoing cost of accreditation does not appear to
warrant the effort. An amendment to the Act to exempt accredited dam owners from the requirement to
submit annual compliance certificates has been drafted and is to be submitted as part of the Building Act
amendment.

The DBH are proposing to amend the Act to exempt small dams (i.e. less than 3 metres deep and holding
less than 20,000 cubic metres of fluid) from the requirement to obtain a building consent. This is consistent
with the provisions of the previous legislation. NZSOLD has stated that the Potential Impact Classification
should be based on consequences of failure rather than any specific size or volume threshold. However we
are also conscious of the logistics of a risk based process for consenting every small reservoir. The DBH
has acknowledged the issues raised and have undertaken to monitor the situation into the future.

The target is for a Building Act Amendment Bill to be introduced into Parliament in late June early July 2007.
Thereafter it will be a select committee process with further opportunity for public, industry and local
government submissions.

Peter Mulvihill
NZSOLD Representative Regional Authority Working Group
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2007 HUME FELLOWSHIP

Rebecca Nicholson, Technical Manager, Surveillance, at Damwatch Services has been awarded the 2007
Hume Fellowship for study at the London School of Economics. Rebecca who graduated BE Civil with 1st
Class Honours from the University of Auckland in 1997, was a founding member of Damwatch in 1999 when
ECNZ was broken up. She was Head Girl and won a University Entrance Scholarship from Pakuranga
College in 1992 along with the Manukau City Council Youth Award and an ASB Scholarship. She was
awarded a Senior Prize in Civil and Resource Engineering at Auckland University in 1996 and attended short
courses on various aspects of dam design and safety in Australia and USA. She also spent almost two
years in 2003 and 2004 working as a volunteer for Manos de Amor, a not-for-profit aid organisation providing
community development and income generation for remote rural villages in Guatemala, Central America.

Rebecca’s study at London School of Economics will be for an MSc in Development Studies. She sees the
course as being important in her future career in New Zealand where community understanding of
developments in the energy and water resource sectors will be critical to the promotion of future sustainable
development using renewable energy sources. Rebecca sees social, environmental, economic and political
factors as key drivers in developments where all stakeholders need to be satisfied. Rebecca’'s employer,
Damwatch, an independent dam and water resource engineering consultancy with a renewables focus, and
its parent Meridian Energy Ltd, are both delighted with her award and anticipate her study will make a
significant contribution to the future directions of Damwatch. Rebecca will leave to commence her study in
September 2007.
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CONSTRUCTION OF DEEP STREAM HYDRO PROJECT

1. Scheme Description

Construction of TrustPower Generation’s Deep Stream Hydro Project has been underway since mid-winter
2006. The scheme utilises the 310m elevation difference between the existing pipeline diverting water from
Deep Stream and Lake Mahinerangi (the principal storage for the Waipori Scheme near Dunedin, also
owned by TrustPower). The overall scheme includes two power stations, a storage lake and conveyance
systems involving canals, penstocks, and associated structures.

The principal water retaining structures include:
the main dam, 25m height, retaining a reservoir of just under two million cubic metres stored volume
at full supply level.
a saddle dam 10m height
7km of canal, also incorporating Dam ‘C’ which is about 8m high.

The main dam provides supplementary water storage for Dunedin City in drought conditions.
2. Main and Saddle Dams

Earthworks for the dams has progressed to about 55% completion at present. Both dams are founded on
schist bedrock; in the case of the main dam, 2.5m to 3m of soft organic soils were removed in the stream
valley. Some key features of the design include:
. the dam cross section incorporates a silt core (colluvial/residual soil) with schist rockfill shoulders.
vertical chimney drain.
foundation cutoff into moderately weathered rock.
three layer blanket drain in the valley section, with a series of strip drains on the abutments.
toe cutoff drain.
batter slopes 1:2 downstream, 1:2.75 upstream.

The bedrock foundations as exposed, were generally in line with expectations; occasional defects such as
thin weathered seams have been treated with dental concrete, as required. Grouting was not considered to
be necessary.

The compaction of schist rockfill has been with a heavy sheepsfoot roller in 400/500mm layers. The large
schist blocks readily break down on handling and compaction. Fines content (passing 75 micron) is limited
to 15% on the outer shoulders to mitigate concerns on cyclic shear strength (particularly on the saturated
upstream shoulder). A similar design is used for both dams, with greater conservatism in certain areas of the
main dam design.

3. Spillways and Diversion

The catchment to the dam is modest (70ha). A combined service and emergency spillway is provided on the
true left of the main dam. The gated outlet structure to the canal during everyday operation will tend to
minimize utilisation of the spillway. A 5m high coffer dam upstream of the main dam in conjunction with
temporary diversion pipes provide flood protection during construction.

4. Participants

The key participants on the civil engineering aspects include:
TrustPower Generation: Principal
Riley Consultants Ltd: Design/supervision of civil aspects
Opus International Consultants: Peer review for main/saddle dams
Earthworks Marlborough: Earthworks contractor

Don Tate
Riley Consultants Ltd
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Photo 1: Deep Stream Dam. First filling in dam base toward left abutment. Organic soft soils
exposed in bank. Coffer dam to left.

Photo 2. Dam C - Initial filling Photo 3. Main Dam Overview

Photo 4. Main Dam — Left abutment bulk excavation Photo 5. View from gate structure along

core trench. Note small stripping
depth to rock; dental concrete
placed in defects.
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UPGRADING OF THE UPPER MANGATAWHIRI DAM

Background

The Upper Mangatawhiri Dam shown in Figure 1 is an earthfill embankment approximately 35m high and
494m long at the crest. It is located on the headwaters of the Mangatawhiri River in the Hunua Ranges and
has supplied an average of 54,000m3/day of raw water since its commissioning in 1965. Watercare Services
Ltd own and operate the dam and the raw water service delivery. The dam and associated infrastructure are
located in an Auckland Regional Council owned and managed catchment in accordance with the Hunua
Catchment Parkland Management Plan.

Figure 1: View of the Upper Mangatawhiri Dam with  the Spillway and valve tower

Some of the dam appurtenances (concrete sub-structures) are at risk of major damage or collapse under
earthquake conditions and need to be strengthened to current standards and conditions.

Upgrading

Two separate contracts have been let this year to address the risks. The first contract was let in January to
upgrade the valve tower, and a second was let in May to address the spillway risks.

Valve Tower

The strength of the existing valve tower and its associated access bridge is insufficient to resist the design
seismic forces specified by current guidelines for dam appurtenant structures. If subjected to a design level
earthquake, the valve tower could suffer moderate to significant damage possibly resulting in loss of water
supply. A moderate to large earthquake could cause the tower to fracture suddenly due to bending forces
near the base releasing the contents of the lake in a damaging flow downstream of the diversion tunnel exit
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orifice. The access bridge to the valve tower will be anchored to the abutment to provide adequate capacity
to withstand design level seismic forces.

The valve tower comprises a reinforced concrete riser (dry-well) approximately 4.5 m in diameter, connected
to the upstream end of the original diversion tunnel passing through the dam. The tower is adjacent to the
upstream portal of the diversion tunnel and is structurally connected to it. The tower foundation is effectively
the circular base plus the portal section of the diversion tunnel.

Access to the valve tower is gained either from the top of the tower via the access bridge, or via the original
diversion tunnel. The access between the base of the valve tower shaft and the original diversion tunnel is
via a small portal opening that also contains the outlet main delivery pipe. There are two components to the
valve tower works:

anchoring the valve tower to the foundation rock and strengthening the tower walls (the primary work)
— with all work occurring inside the tower; and

anchoring the tower access bridge to the abutment.

Anchoring the valve tower involves drilling and installing ten ground anchors 150mm in diameter,
approximately 16m into the foundation rock beneath the valve tower. The ground anchors comprising
prestress steel strands are grouted into the supporting rock. The anchors will be connected to the internal
face of the valve tower wall through a system of reinforced concrete vertical wall ribs and shared transfer
plinth blocks near the thickened base slab. The vertical wall ribs will add strength and stiffness to the existing
shaft wall to a 16m height above the existing invert slab.

Installation of the ground anchors and construction of the vertical ribs is being carried out concurrently. To
achieve this, the vertical ribs are being constructed from the top down whilst drilling and installation of
anchors is completed at the base of the valve tower. Figure 2 shows four partially constructed vertical ribs.

Figure 2: Wall ribs being installed in a very tigh  t space

The valve tower access bridge will be anchored to the abutment by a 10m long “dead-man” anchor buried
about 2.5m below the crest level, on the far side of the existing paved access road. The connection of the
access bridge to the dead-man will comprise two steel bars installed in trenches across the access road. The
steel bars will be encased in concrete before the trenches are backfilled and the seal reinstated.
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Spillway Chute Structure

The spillway chute structure shown in Figure 3 is approximately 145m long on existing wall heights varying
from approximately 11.3m in the upper chute section to about 4.9m in the lower chute.

Figure 3: Upper Mangatawhiri Dam Spillway Weir and Chute

The strength of the spillway chute walls are insufficient to resist seismic forces and are already showing
significant distress, with cracks, misalignment and bulging evident from inside the chute. To provide a robust
design, a new spillway chute is being constructed within the existing chute. The existing chute will remain
but its structural integrity is not considered in the design. The new chute walls will vary proportionally with
the height; 425 mm maximum in the upper chute, 300mm minimum in the lower chute and the new chute
walls will be 400 mm taller than the existing with the addition of a new longitudinal top beam.

Figure 4: Lower reaches of the spillway chute show  ing area to be strengthened
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Spillway Toe Erosion Protection

The spillway dissipation structure at the discharge end consists of a flip bucket and apron slab with a
secondary end lip. Physical model tests have shown the existing dissipation structure to be hydraulically
inefficient in its ability to create a well formed sweep-out jet to project the flood flows far enough downstream
in the plunge pool to prevent back eddy currents from undermining the existing spillway structure.

Figure 5: Erosion of the Plunge Pool December 1966

An existing reinforced concrete sheet pile cut-off wall at the toe of the spillway does not provide enough
protection against back-scour from the design flood flows. Upgrade works comprise a new reinforced
concrete cut-off wall made of contiguous bored piles, a continuous pile cap beam, fan shaped apron slab,
and wing walls to retain soil for finished grades. New concrete structures will be securely anchored to the
existing structure using epoxy anchored reinforcing steel. The 900mm diameter bored piles will be excavated
through existing rip-rap, quarry spalls, and fractured Greywacke, to a cut-off depth approximately 15.5m
below the new apron slab invert elevation.

There will be a minor modification to the existing spillway dissipation structure to improve hydraulics by
removing the existing reinforced concrete end lip, level with the slab invert elevation.
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Figure 6: Access being formed into the outlet from the spillway chute May 2007

Existing drains along the sides of the spillway chute and along the centreline of the dissipation structure will
be located, cleared of any and all blockages, and extended through the new works to discharge freely onto
the apron slab and into the plunge pool.

An un-named tributary stream discharges through an existing 600mm diameter culvert on the left bank of the
plunge pool. A new ecological upgrade consisting of a cascade natural rock type fish ladder will be
constructed from the culvert outlet to the plunge pool in accordance with TP-131.

Upper Spillway Footpath Repairs

Along the left side of the upper spillway, an existing concrete footpath has settled excessively and cracked in
places creating an uneven surface, a trip hazard, and maintenance difficulties. A replacement reinforced
concrete footpath will be installed. Existing concrete finishes, grades, and ramps will be replaced in-kind.
Existing footpath drainage tiles will be located, cleared of blockages, and otherwise refurbished to restore the
sub-drainage system and to prevent erosion of sub-grade soils.

Wallace McQuarrie

Watercare Services Ltd
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MERIDIAN ENERGY'S NORTH BANK TUNNEL CONCEPT

Meridian Energy and its predecessors have generated electricity from the Waitaki River and its wider
catchment since the 1930s. The eight power stations which comprise the Waitaki system generate about
60% of New Zealand’s hydro generation.

In October 2006, Meridian Energy applied to Environment Canterbury for water-only resource consents for
hydro-electric generation from the Waitaki Dam to Stonewall, about 34 km downstream from the Dam. The
concept is to take water from behind the Waitaki Dam, where it would enter a tunnel and power either an
underground power station near the dam, before being discharged back into the Waitaki River at Stonewall,
or send the water through a headrace tunnel to power an above ground power station near Stonewall. Final
decisions regarding the location of a power station have not yet been made. Over this distance the river
drops about 128 metres and it is this elevation drop which would be used by the tunnel concept to generate
electricity. See Figure 1 which follows.

Figure 1: NBTC Layout

The water-only phase is the first part of the consenting process. Meridian Energy is taking the staged
consenting approach to ensure the most important resource, the water, is available before investing many
millions of dollars in detailed engineering investigations. It also wants to ensure the community has the
opportunity to understand and have input into the concept as it develops.

Should the consents to take water, use, divert and discharge it be granted, Meridian Energy could then apply
for other resource consents such as land use and construction. Before any construction could commence, a
second, publicly notified consent process would decide whether to grant consents and if so, on what terms
for land use and construction activities, including the tunnel.

The tunnel concept allows for a tunnel diameter of 10-12 metres. This would result in a maximum generation
capacity of between 200 and 285 MW, with an average annual output of between 1100 to 1400 GWh -
enough for about 300,000 households.

NZSOLD Newsletter No. 47 15



Figure 2: Upstream underground power station op  tion

Meridian Energy proposes a lower minimum flow regime in the stretch of the Waitaki River between Waitaki
Dam and Stonewall. The proposed flow regime sets minimum river flows fort each month, ranging from 150
cumecs in late summer to 110 cumecs in winter. Although there would be a reduced quantity of water,
overall there would be an increase in the quality of habitat. The scientific studies show the amount of viable
in-river habitat for most species would be similar, despite the reduction in river flow.

Scientific assessments, based on more than two decades of study, suggest the proposed flow regime with a
lower minimum flow would achieve the river values identified in the Waitaki Regional Plan and enable a
viable hydro generation proposal. This flow regime would take into account the natural seasonal variability
and the electricity demand cycle and has higher minimum flows than the existing regime, but lower than the
Waitaki Regional Plan.

Figure 3: Minimum River Flow — Waitaki Dam to Blac  k Point (opposite Stonewall)
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Submissions on the water-only consents closed with Environment Canterbury on Monday June 25. Consent
hearings are anticipated to start in mid August 2007.

Further publications and a DVD explaining the North Bank Hydro Concept can be obtained by email at:
hydro.info@meridianenergy.co.nz or phone: 0800 496 501.

Pip Nicolson
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