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CHAIRMAN’'S MESSAGE

Draft regulations associated with the Dam Safety aspects of the Building Act are likely to be available from
the Department of Building and Housing in December 2005. NZSOLD will remain active in providing
feedback to the Department of Building and Housing discussion documents on the regulations. It is also
important that NZSOLD membership take the opportunity to provide input into this process as well.

We have been actively arranging a symposium in August 2006 focussed on the new dam safety legislation
and managing deficiencies that might be identified from dam safety reviews. In 2007 we will be having a
combined NZSOLD/ANCOLD Conference on Dams with Queenstown being the likely venue to host our
Australian colleagues.

A number of our members will have recently attended the ANCOLD Conference on Dams in Perth. These
conferences and our own symposia provide a valuable means for members to keep up to date with current
community expectations with respect to dam safety and asset management. A recent piping incident with a
fairly new dam in Tasmania that required evacuation of residents downstream while the reservoir was
lowered, highlights the importance of surveillance and emergency planning. There will no doubt be lessons
to be learned from the incident related to design and construction and hopefully they will come to light in due
course.

A review process is likely to commence in 2006 for our NZSOLD Dam Safety Guidelines. The timing will
depend a little on the progress made with the dam safety regulations.

To all members of NZSOLD and their families, we wish you a Merry Christmas and Happy New Year.

Peter Foster
Chairman

Building Act Update — Regulations for Dam Safety

Unfortunately the progress on the formulation of regulations has slowed over the past 9 months due to
internal consultation processes within government and the General Election.

The Department of Building and Housing has yet to release a discussion document of dam safety regulations
issues. The Regional Council Working Group and the Dam Safety Working Group of which NZSOLD is a
member have combined. A meeting was held with the Department in December and we were advised that
the discussion document would not be released without Cabinet approval. Expected release data is
February 2006. There will be some two months then for feedback.

The Department has indicated that Territorial Authorities must process Building Consent applications for new
dams during the transition period until responsibility moves to Regional Authorities.

IPENZ has set up a discussion forum to develop the means for establishing a register of “recognised

engineers” to carry out the dam safety functions under the Building Act. It is anticipated that procedures will
be developed by the end of March 2006.

Peter Mulvihill
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NZSOLD NEWS
P -]

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.

NZSOLD 2006 Symposium

A symposium will be held at the Michael Fowler Centre, Wellington on Thursday 10" August 2006. The
theme will be “Dams - Building and Owning in a New Era.” Details will be available in the early New Year.
ANCOLD News

The ANCOLD 2005 Conference was held in Fremantle in November 2005. Details are contained on the
following website and in the article later in this Newsletter:

www.leishman-associates.com.au/ancold2005/docs/index.php

The 22" ICOLD Congress on Large Dams will be held in Barce  lona Spain in June
2006.

The 4 Questions for Papers and Communications and all other details are contained in ICOLD Circular Letter
1694 available on http://www.icold-igb.orq/PDF/CL1694.pdf with registration details and all associated
details available on the ICOLD website.
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GIL NATUSCH

Gilbert took his degree in civil engineering at Canterbury University. “I cannot remember a time
when I was not going to be an engineer," he said. In fact he was being groomed to go into the
family architectural firm begun by his grandfather, who designed a number of large country houses
in New Zealand, including Woburn, in Wellington's Hutt Valley. "My father was determined | was
going to learn the calculus.”

After being demobbed in England, Gil worked for a couple of years with the firm of Dorman Long
and Co, steel manufacturers. He later used the experience he had gained with them on the design of
the foundation of the Otahuhu sub-station control block. "We had to solve nine simultaneous linear
equations. Nowadays the computer does in seconds what a cadet took a fortnight to do." Another
design job was the Islington substation outside Christchurch.

After he joined MWD in 1949, Gil was involved with power development, first with hydro-design
and for the last twenty years of his time with MWD, on power investigations. He was known to
engineers and scientists throughout the country and received the coveted NZIE Furkert award in
1973 for his paper “Power investigations in New Zealand™.

His published technical engineering papers were for some years were the last word on the subject
of hydro-power resources and hydro-power development in the country. One of his papers,
"Remaining Hydro Resources, in New Zealand", given at the Water Resources Conference in
Auckland shortly before he retired, touched on the vexed question of the conflict of interests
between conservationists and those working in power development.

Gil retired from the Power Division of the Ministry of Works and Development as Principal
Investigations Engineer, in September 1982, after 33 years' service with the department. He did not
regret the fact that he had joined the MWD at the earlier stages of technology. At his retirement he
said "I think I have seen the best of it.” Little did he realise how prophetic these words were.

In his retirement he was an active writer and produced a number of books, including “Waitaki
Dammed” and “Power from Waikaremoana™.

A man of wide interests himself, and a conservationist in the way he lived, Gil thought that "single
interests people tend to use legislation in a way that makes that legislation an almost impenetrable
morass and delays action.”

Gilbert Natusch was an engineer whose original mind and particular talents made an important

contribution to the development of the country and have earned him an international reputation. He
was married to the well known writer and illustrator Sheila Natusch.

Rob Aspden
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ANCOLD 2005 - FREMANTLE

The annual ANCOLD Conference was held in Fremantle, Western Australia on 21-22™ November 2005 with
a pre-conference tour on Sunday 20" November and post conference tour 23-24" November.

The technical conference had 198 registrations and covered 6 technical sessions with 27 paper
presentations plus two special major project focus sets of presentations (Ross river dam and Wivenhoe Dam
projects). The registrants included ten from New Zealand with two papers being included for presentation.
The conference theme was Managing Dams in a Climate of Change and was led off by a very interesting
and stimulating presentation by Professor lan Lowe from Griffiths University with the key note address.

Technical sessions sub-themes included Investigation & Design For Dams; Dam Safety Upgrades —
Management of Risk & Due Diligence; Major Projects; Managing the interface with the Community;
Managing the Interface with the Environment, and Dam Construction. Overall the standard of technical
papers and presentations was of a high standard. Much of the conference informal discussion centred on
the management of water in a generally very dry recent period of time within much of Australia.

The pre-Conference tour broke with recent history with a one day tour featuring Canning Dam and
Churchman Brook Dam and a long lunch at the Araluen Country Club. Three tour buses provided the
necessary transport for the 118 participants including several accompanying persons. The tour was well
organised and went smoothly with an interesting talk for each dam by the Water Corporation of WA.

The Canning dam remedial works features the installation of 91 strand post tensioned anchors (at the time,
the world’s largest post tensioned anchors) as a central part of remedial works which addressed deficiencies
in stability and strength for the 70 m high concrete dam.

Churchman Brook dam remedial works included the construction of downstream filter and toe weighting,
reconstruction of the spillway stilling basin and a new floor in the chute and landscaping and recreational
facilities at the downstream toe for the 26 m high zoned earthfill structure.

A two-day post conference tour down to Margaret River and back to Perth included visits to Waroona Dam,
Harvey Dam, Ten Mile Brook Dam as well as various other points of interest. From all reports the tour went
well and was a success.

As always, the 2005 ANCOLD conference was a great success and a credit to ANCOLD and its organisers
as well as significant support from the Water Corporation of WA and the other ANCOLD sponsors.

At the conclusion of the conference | attended the ANCOLD Annual General Meeting on behalf of NZSOLD.
Reports included an update on their Strategic Review and specific ICOLD Committee reports. The next
ANCOLD conference will likely be held in Sydney in about October or November 2006.

John Grimston
NZSOLD Executive Committee Member
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WEST AUSTRALIAN DAM INGENUITY

Hyden Dam
In the heart of the West Australian wheat belt, between Perth and Esperance, lies a small dam with an
ingenious catchment at the small town of Hyden.

| visited Hyden after the Perth ANCOLD meeting.

Rainfall is low, about 400 mm/year; predominantly in winter. Streams only flow briefly in floods, as the
lateritic and alluvial plans have high permeability.

Behind Hyden, are three granite domes which include the extraordinary Wave Rock formation, 18m high,
illustrated.

Settlers noted runoff from these domes, and built a concrete gravity dam in a gully between two domes
about 1920. This supplied clean water without salt contamination; which most other sources have. As
demand increased, they extended the catchment area by building stone and concrete walls across the slope.
These now divert all accessible runoff into the dam, including from above the Wave Rock formation. A total
catchment of 29 ha is commanded.

An ingenious use of a natural resource; now supplemented by a more distant (and less pure) additional dam
source.

By Peter Riley
Riley Consultants Limited, December 2005
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1. Wave Rock — 18m high, 120m long on edge of granite dome. Magnificent !

2. Hyden Runoff Diversion wall, with reservoir and dam behind
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3. Diversion wall closeup, showing overflow sillway, granite monolith; and the great plain beyond

4. Nearby Salt Lake with algal bloom on the wet part.
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MT GRAND RAW WATER RESERVOIR CONSTRUCTION

Construction of the fully lined 380,000 m® raw water storage reservoir for the Dunedin City Council has
progressed to the end of the earthworks stage, but liner installation is yet to commence. This high PIC site
has been subject to substantial weather delays associated with completing earthworks in wet conditions.

Recent points of interest include:
Completion of the subsoil drainage system beneath the reservoir. An extensive network of drains
intercepts natural seepage originating from the underlying water bearing basalt rock. Seepage
control in these artesian conditions can be a challenge where there is variable depth of overlying silty
colluvium and alluvium. Springs and saturated zones are prone to appear somewhat independently
of drain locations, and reliance has been placed on the use of geonet blankets in some locations. All
drains are covered by at least 600mm of low permeability subgrade.
Final trimming of the subgrade in preparation for liner placement has tested the earlier decisions
made in relation to the degree of undercutting and backfill undertaken. The site was previously a
swamp and delays arising from the wet conditions put pressure on expediting the earthworks and
minimising demand on the limited supplies of dry material. That is, there was a strong incentive to
not undercut any more material than was strictly necessary. Remedial work has been required on
some 2% of the footprint, which has confirmed that the degree of conservatism adopted was close to
optimum.
Trimming is targeting 15 mm tolerance for accurate liner joint positioning. This tolerance is difficult
to achieve on 33% slopes, with automated grader operation not being available over 20% and
excavator positioning controls proving to be slow in operation.
Surveillance instrument installation is progressing well, with piezometers now completed and
seepage flow gauges in place. Embankment deformation marks and liner leakage detection are yet
to be installed.
The emergency action plan is currently being finalised with regulators, police, civil defence etc, in
anticipation of reservoir commissioning.

Reservoir filling will now not commence until after the holiday break. Break in to the supply pipeline from
Deep Stream has been completed, and commissioning of the pump station is currently underway. The
reservoir is currently programmed to be handed over to the DCC at the end of March 2006.

lan Walsh
Opus International Consultants
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Photo 1. Aerial view

Photo 2. Subgrade trimming and rolling
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Photo 3. Subgrade trimming and rolling

Photo 4. Cascade Spillway
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SEEPAGE INCIDENT LEADS TO EVACUATION OF TOWN AT TUN BRIDGE DAM, TASMANIA

In October 2005 a seepage incident at Tunbridge Dam on Blackman River in Tasmania resulted in
evacuation of the nearby town of Tunbridge and emergency lowering of the reservoir. An investigation into
the incident is currently underway by the State regulator (Department of Primary Industries, Water and
Environment). This summary of events was compiled from public records of the incident.

The recently completed Tunbridge Dam lies 4 km upstream from Tunbridge (population approximately 100)
on the Blackman River, between Hobart and Launceston. The 28m high zoned earth dam is about 1 km
wide, and has a 6,000 megalitre capacity. The A$2 million dam for irrigation storage was commissioned in
2004 and financed by local farmers.

On Thursday 13" October 2005 significant seepage was detected exiting cracks in the earth dam 6 to 10m
below crest level. This was 2 to 6m below reservoir level. Initial observations of seepage were of small but
concentrated seepage (<50 I/sec), but within 24 hours had increased by as much as a factor of 30 times the
earlier flow (see Figure).

An emergency spillway was cut around one of the abutments to lower the reservoir level. The reservoir was
lowered gradually and material pushed over the vortex in the reservoir indicating the site of leak entry. By
Saturday morning this staunching action had reduced seepage to similar levels as seen at first on the
Thursday. The regulator (DPIWE) ordered the lake level to be dropped until the reservoir volume was
around 50% of full storage, on the basis that if the dam failed with reduced volume stored, the residents of
Tunbridge are unlikely to be in danger. Seepage abated once the reservoir level was below the seepage exit
level, 10m below dam crest level.

Police issued an evacuation advice to residents of Tunbridge on Friday 14™ October, but around 60 town
residents chose not to evacuate. Evacuees were taken to an evacuation centre at the nearby town of
Oatlands. Police promised to provide security in the town overnight and use sirens and lights to warn
remaining residents if conditions deteriorated. Despite the possibility the main highway from Hobart to
Launceston crossing the flood path being flooded, the highway remained open throughout the incident.

Dam break effects were assessed and the authorities advised residents that the impact on the town of
Tunbridge would be “minimal”. The authorities also advised that the Southern Midland Council had an
evacuation plan ready to execute if it became necessary. Residents began returning to the town before the
evacuation advisory was lifted on the following Monday. The reservoir currently remains at less than 50% full
with the Regulator (DPIWE) continuing to monitor the dam. The Tasmanian State Government announced
that there would be an investigation by the Regulator into the circumstances surrounding the leakage. The
investigation will look at all the issues including structure and capacity.
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PHOTOGRAPH COURTESY OF

THE MERCURY, Tasmania Australia

Peter Amos (DamWatch Services Ltd)
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UPGRADE OF MANGAMAHOE DAM SPILLWAY

Introduction

Lake Mangamahoe hydro dam was recently given a potential high impact rating based upon the criteria in
the New Zealand Dam Safety Guidelines. This rating was proposed due to an industrial area of New
Plymouth being located on the flow path from the dam wherein a dam failure could flood the industrial area
and cause damage to infrastructure and dwellings. Such flooding also represents a potential risk to human
lives in the industrial area. With this risk in mind the owner, TrustPower Ltd, joined with Riley Consultants to
carry out a civil safety audit which revealed that the dam spillway was too small to safely pass a Probable
Maximum Flood whereby it would have overtopped the dam, potentially scouring the dam embankments and
risking the structural integrity of the earthfill dam wall.

This paper discusses the engineering issues that were encountered in widening the spillway, and the
effectiveness of the solutions that were achieved.

Operational Issues of Lake Mangamahoe

The Lake Mangamahoe Dam has a dual purpose of providing a water storage for TrustPower Ltd’'s Mangorei
Power Station and providing the main drinking water supply storage for New Plymouth District Council. A
relatively small proportion of its water inflow is received from a relatively small rainfall catchment on the
Mangamahoe Stream, whilst the majority is taken from the neighbouring Waiwhakaiho River and transferred
via a 2.2m diameter x 540m long tunnel. The 4.4MW Mangorei Power Station located below the dam then
returns the water to the Waiwhakaiho River and on to New Plymouth.

The level of Lake Mangamahoe is monitored and continuously controlled by TrustPower’'s scada computer
telemetry system. This system keeps the Lake level between the minimum environmental water level and the
optimum turbine operating level by adjusting incoming tunnel flows and controlling the operating times of the
power turbines. All this accommodates the daily drinking water consumption by New Plymouth’s water
supply system.

Design & Construction Risk Issues

The dam was constructed in 1930 and 1931 as a central concrete core wall supported by earthfill shoulders,
25 metres high and 155 metres long. The ogee crest spillway on the right abutment had a crest length of
30.5 metres narrowing down to 3.66m within 30 metres, and a total freeboard of 2.33 metres above the crest
level. These dimensions gave the spillway a capacity of 40 cumecs which was significantly below the
Probable Maximum Flood flow of 248 cumecs. Figure 1 shows the water surface profiles for various floods
flowing along the previously narrow spillway chute.
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Figure 1. Peak water levels for the narrow spillwa y configuration
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It was estimated that a flow of 40 cubic metres per second would begin to overtop the side walls where the
base width reduces to 3.66 metres. Three options were considered to remedy the problem : widen the
existing channel, provide a new channel on a right abutment or provide a new auxiliary spillway on the
saddle dam. Widening of the existing channel was chosen based upon it being least cost and the assessed
risk that the works could be protected from a dam spill during construction. Analysis of several historical
100mm in 24 hour rainfall events indicated that the lowered reservoir could contain the resulting inflows
without spilling. There was however still the risk of a spill from a higher rainfall event as had happened
recently in February 2004.

Avoidance of a spill therefore became one of the major focuses of the project. For example, the construction
contract clearly removed the risk of spill damage from the contractor and placed it upon TrustPower Ltd (this
relied upon some compromises from TrustPower and Council in terms of lost generation and a lower dam
storage level). As a result a very competitive construction price was received from the contractor, and the
risk was covered by TrustPower’'s dam insurance. The other risk aspect that received particular attention
during the tender review was the tenderer’s method of construction, and construction time. The successful
contractor minimised the spill risk by completing the construction some 3 weeks earlier than other tenderers
had offered. This was achieved by making prefabricated wall forms that were re-used along the new spillway
walls. Other contractors had opted for shotcrete which added cost and reduced the quality of wall surface
finish.

The following diagram (Figure 2) shows the change to the plan profile of the invert which was recently
constructed.
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Figure 2
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Construction

It was observed that the original lining, where placed against fill, had been poured against a dry stone wall
which had been placed on the side of the fill. The bulk, 90%, of the sidewall was placed against excavated

surfaces and the consistency of thickness was excellent.

Photo 1 : Demolition of the existing sidewalls

The ash material forming the foundations of the channel was, as predicted by the investigations dry and firm
and no special areas of undercutting were required. In order to protect the invert from becoming too soft in
the event of rain, 50mm of undercut was replaced with drainage material.

Photo 2 : Original Lining
removed.
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Due to the proximity of the true right side to the steep slope of the right abutment and the potential for uplift
along the remainder of the channel it was decided to use a manufactured drainage layer against the
sidewalls as shown below (Figure 3).

Figure 3
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The shuttering for the side walls which are 2.4 metres long down the slope required some stiff bracing. The
top edge and working surface were protected with a sheet of PVC. Perhaps Hessian would have been the
material of choice back in 1930.

Photo 3 : Curved sidewall
ready to pour
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Whitaker Civil Engineering Ltd. completed the project in 10 weeks at the Contract price to very high
standards. It was fortunate that almost all the rain fell at night and scarcely any lost time (no more than half
a day) resulted due to weather conditions.

Photo 4 : Grass planting and hydroseeding remaining

Photo 5 : True right side cut to be hydroseeded.

The spillway is now capable of passing floods of 0.1%AEP with almost no side spillage.
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Conclusion

This was a project that was driven by the social responsibility to minimise the risk to human assets and life,
and to do it the most effective way possible for the TrustPower private investor shareholders.

It was a success because of careful planning and co ordination between the design engineers, construction
engineers and contractors. Two tenderers were invited and this facilitated easier discussion of the
construction issues and it was considered to have produced a much more economical result for all parties.
The arrangement resembled design and construct partnering in some respects.

The project was completed in minimum time, well below TrustPower/New Plymouth District Council budget,
without contract disputes, and with good quality.

Client Consultant Contractor
TrustPower Ltd Riley Consultants Ltd Whitaker Civil Engineering Ltd.

D.Tate and G.Euinton (Riley Consultants) W.Robbins (TrustPower Ltd.)
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