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CHAIRMAN S MESSAGE

During June | attended the ICOLD Meeting and Congress in Montreal, Canada. It was great
to be part of a larger group representing New Zealand at the Congress. At the annual
meeting Cassio Viotti from Brazil was elected as the new President. Cassio has had a long
and distinguished career in dam engineering especially in Brazil. He has been exposed to
many of the issues that face dam engineering in both the developed and developing world. 1
am sure he will provide a forward thinking approach when shaping the future of ICOLD.

As has been the case for some time much of the new development in the dam engineering is
in the developing world. To give an indication of scale the Minister of Energy from India
stated during the Congress that India intended to develop 55,000 MW of new hydropower
over the next 10 years.

In August NZSOLD ran a very successful Symposium in Wellington with 115 delegates. The
feedback we have received so far on this event has been very positive and it provided a
venue for some lively discussion especially on the subject of impending dam safety
legislation. Again | wish to thank Stuart Read and his organising committee for their
considerable commitment of time and effort to this Symposium.

Over the past 4 months the Executive has devoted considerable time to consultation and
review of proposed dam legislation included in the Building Bill 2003. In addition to various
meetings and correspondence with the Ministry of Economic Development (MED), their staff
attended a site visit to observe the Mighty River Power dam safety assurance program and
dams owned by the company in the Taupo area. Both NZSOLD and the MED staff found
this to be an extremely worthwhile exercise.

NZSOLD made its final submissions on the Bill to the Government Administration Select
Committee in late October. A copy of this submission is included on our website. NZSOLD
representatives will appear in front of the select Committee early in 2004. We are conscious
that the formulation of the legislation is only the first part of the process. Like many other
legislative regimes the devil is in the detail . There is still significant input required during
the process of forming workable regulations and policies. We will keep you updated.

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

Peter Mulvihill
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.
October 18 20 2004

4th International Conference on Symposium on Dam Engineering , Nanjing
China, Call for papers and Early Registration www.cipremier.com

October 21 23 2004
International Conference on Soil Nailing and Stability of Soil and Rock

Engineering, Nanjing China, First announcement and Call  for papers
WWWw.cipremier.com

ANCOLD News
The ANCOLD committee changes over at the end of 2003.

The ANCOLD/NZSOLD 2004 Conference will be held in Victoria in October 2004,
based around Melbourne.
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NZSOLD SYMPOSIUM - WELLINGTON

"Dams - Consents and Current Practice"

The NZSOLD symposium on 26 August 2003 continued a series of one-day
symposia from 1997 and 2003. The themes of the symposia have a broader base
than purely technical items to include a wider spectrum of dam-related issues. This is
intentional to provide value not only for Society members but also other parties with
an interest in dams and dam safety assurance eg. regional authorities.

Water is a resource needed for electricity generation, domestic consumption,
irrigation or industrial use and demand for it is gaining wider attention. The 2003
theme arose from the resource consent process being faced by major dam owners
and regional authorities, plus to provide an update on recent activities in the dam
industry, including legislation. Twelve papers, each prepared on an invitational basis,
plus a keynote address, were presented to an audience of 115 delegates
representing dam owners, regulatory authorities, planners and technical advisors.

The keynote address, which was given by Prof Angela Arthington, a river ecologist
from Griffith University, Brisbane, provided a well presented educational opportunity
on ecological aspects of river systems and impacts of dams. Prof. Arthington
outlined four guiding principles that link hydrology and aquatic biodiversity (flow
regime determines habitat, species respond to flow regime, viability of species is
related to pattern maintenance, change aids exotic species). Illustration of the
impacts of altered flow regimes using these principles included several case histories
from New Zealand and Australia eg. Wivenhoe Dam, a multi-purpose dam
constructed following the Brisbane flood in the 1970s.

The rest of the morning satisfied the technical folk with four recent case histories -
treatment of soft soil foundations using wick drains during construction of the 18m
high Wilsons earthfill embankment dam in Northland (Weston et al.), environmental
issues related to drawdown of the reservoir for the Cosseys Dam remedial works
(McQuarrie et al.), grouting high pressure seepage at Arapuni while maintaining full
reservoir level and protecting underdrainage systems (Amos et al.), and current
tailings dam embankment practice in New Zealand, primarily designing them as
zoned waste rock embankments (Matuschka).

Dam safety related legislation was a topic at the 1993, 1997 (keynote address), and
2000 symposia. The hardy perennial has been revived and is included in the current
revision of the Building Act 1991 (now at Select Committee stage) sponsored by the
Ministry of Economic Development (MED). After perspectives from NZSOLD
(Mulvihill) and regional councils (Jones), MED representatives (Mumford &
Townsend) accepted the invitation to outline the envisaged shape of the legislation
relating to dams. This produced the most lively discussion session of the symposium,
illustrating its significance to the dam industry.
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Experiences of dam owners (Scarlett) and regulators (Crequer) in the Mighty River
Power consent renewals then illustrated the huge effort needed in the process. lItis
clear that we are moving into a new regime with greater environmental and economic
attention rather than technical. This was also illustrated in the consent process for
Project Aqua on the Waitaki River - a new project (Campbell), and some of the
adjustments required for dealing with several councils when assets are spread
around New Zealand as is the case for TrustPower (Lilley).

The final two papers had a Canterbury flavour focussing on real events and future
demands. The Opuha dam overtopping during construction in February 1997
illustrated the emergency management lessons that come from dealing with an
actual event (Lees & Thomson), while there is a necessity for water storage if future
irrigation needs are to be met without constraints (Bright).

Overall the symposium achieved the Society s aims with an appropriate collection of
papers presented to illustrate current industry-wide trends and promote best practice.
A difference from previous symposia was that the discussion sessions (apart from
legislation) were less lively. This may beg the question of whether the venue was too
comfortable and/or the catering too sumptuous, but these like the numbers attending
were similar to previous years. As noted earlier topics for the symposium papers
were agreed on an invitational basis. Calls for papers are made for the combined
NZSOLD / ANCOLD (Australian Committee on Large Dams) conferences, which are
also held every 3 years. The next conference will be held in Melbourne in October
2004 (watch the NZSOLD webpage www.ipenz.org.nz/nzsold - call for papers likely
around April).

Stuart Read (Geological & Nuclear Sciences, Lower Hutt)
Peter Mulvihill (Pioneer Generation, Alexandra)
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ANCOLD 2003 CONFERENCE - HOBART

The annual ANCOLD Conference was held from 25-29 October 2003. A very well
attended Risk Workshop in Launceston was held on 24" followed by a two day
preconference tour and then the traditional welcome function on Sunday 26". The
two day conference was held at the Wrest Point Hotel Casino on Monday-Tuesday
with a conference theme of Technology Development - Its Impact on Dam
Management and the Triple Bottom Line . An excellent conference dinner was held
at the Meadowbank Wine Estate on 27™. A two day post conference tour completed
a well attended and successful conference.

Some 39 papers were included in the Proceedings with 25 oral presentations spread
over six sessions. An ICOLD initiative was included with 2 sessions having a general
reporter summarising 10 and 11 papers respectively with 3 and 4 of these delivered
orally.

Papers covered such sub themes as The Interface between Dams and the
Community , Working with the Environment , Dam Investigation & Design , Dam
Construction , The Ongoing Management of Dams and Spillway Gate Reliability .
One of the pages presented at ANCOLD is included in this Newsletter and other
papers will be included in future Newsletters.

John Grimston, Tonkin & Taylor Ltd
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ICOLD 2003 ANNUAL MEETING & CONGRESS

ICOLD 2003 Annual Meeting

The ICOLD 71* Annual Meeting was held in Montreal in June. Fifty member countries attended. Peter
Mulvihill, as NZSOLD chairman, and Peter Riley represented New Zealand. The main points from the
meeting were:

. Cassio Viotti from Brazil was elected as the new ICOLD President.

. ANCOLD/NZSOLD tabled a joint letter suggesting changes to the voting procedures at annual
meetings and opening up of these meetings to all interested stakeholders. We believe that
these steps would enhance ICOLD s open, inclusive and transparent approach to governance,
and demonstrate the democratic practices of ICOLD. This matter was handed over to the
Advisory Committee to the President for consideration.

. President Varma proposed new terms of reference and membership for the ICOLD
Environment Committee. New Zealand is currently an active member of this Committee.
Along with other member countries such as Norway and USA it was proposed that New
Zealand would not be included as a member of the new committee. We objected to this along
with Norway and the USA as we are one of the more active current members and wish to
remain a member of the new Committee. President Varma passed the issue of membership
to the incoming committee Chairman, Kohe Baba. We have also recently contacted President
Cassio Viotti expressing our concerns.

The next ICOLD Annual Meeting is being held in Seoul in 2004. The 2005 meeting will be held in
Teharan.

ICOLD Symposium on Tailings Dams

In conjunction with the ICOLD annual meeting a one-day symposium was held on Major Challenges in
Tailings Dams. The theme chosen underscores the efforts of ICOLD and other organisations to come
up with solutions adapted to the issues related to the operation, maintenance and environmental
aspects of tailings dams.

Papers were presented covering design aspects as well as many case studies of successful tailings
dam construction. The symposium brought together worldwide experience and highlighted good
practices. The proceedings were issued on CD. Any person wishing to obtain a copy of the
proceedings should contact Peter Mulvihill.

ICOLD 2003 Congress Montreal

The 21% ICOLD Congress was held in Montreal from 16 to 20 June and was attended by over 1,000
delegates from 64 countries. Five New Zealand delegates attended: Peter Mulvihill (Pioneer
Generation, NZSOLD Chairman), Peter Riley (Riley Consultants Ltd), Peter Foster (MWH), Robin
Dawson (Tonkin and Taylor Ltd) and Peter Silvester (Contact Energy Limited).

Papers in the proceedings from New Zealand included one by Robin Dawson on the Karapiro Dam
stability enhancement project, a co-authored paper by Donald Bruce (USA) and Murray Gillon on the
seepage evaluation and remediation works below Arapuni Dam, and a paper by Peter Foster and
John Black (Opus International Consultants) on seismic safety of spillway structures.

Peter Foster was requested to present his and John Black s paper on Remediation works at
Whakamaru and Roxburgh dams to ensure the seismic safety of the spillway structures . This paper
received a special mention in the General Report presentation as an important case history in
considering the seismic vulnerability of appurtenant structures and not just the dam structure. Don
Bruce also presented the paper on Arapuni Dam. In addition Peter Mulvihill presented a paper
prepared by lan Walsh of Opus on Risk Assessment and Economic Evaluation of Projects.
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Peter Foster presenting his paper at the ICOLD
Congress.

The Congress addressed four questions.

Q80: Financing hydraulic projects including dams.

Q81: Economic Evaluation of hydraulic projects including dams.

Q82: Aging and Rehabilitation of concrete and masonry dams and appurtenant works.
Q83: Seismic Aspects of Dams.

Q80 was not a particularly well focussed session with many of the papers overlapping the themes in
Q81. The Q81 session provided many good examples where developers had grappled with the issue
of including the broader benefits of dam projects into economic evaluations.

The Q82 session included a number of excellent papers and covered topics such as investigation of
aging processes, analysis of deficiencies, crack repair methods, rehabilitation of dams damaged by
freeze-thaw events, installation of dam membranes, service life of anchors and drainage rehabilitation.

The Q83 session included papers on seismic hazard evaluation, seismic monitoring, dynamic analysis
of dams, seismic rehabilitation of dams and a number of examples of performance of dams under
earthquake loads and repair of seismic-induced damage.

The General Reports for each question can be viewed on www.icold-cigb.net.

A Trade Exhibition was run in conjunction with the Congress and included over 100 exhibitors
covering contractors, consultants, suppliers, research agencies and dam owners.

The Congress included a number of social events, which allowed excellent networking with colleagues
in the dam fraternity. The ICOLD organising committee along with the host Hydro Quebec is to be
commended for organising an excellent Congress.

The next ICOLD Congress will be held in Barcelona Spain in 2006.

ICOLD Technical Committee on Dam Surveillance

The ICOLD Executive has approved the formation of a new technical committee on dam surveillance.
There are 18 member countries on the committee with Bernard Coguel of France being elected as
Chairman. In addition New Zealand along with seven other countries are added as corresponding
members . Peter Silvester having attended the committee meeting in Montreal is New Zealand s
representative and will coordinate any submissions through the NZSOLD Dam Safety Committee.

The committee is charged with developing guidelines for the optimal organisation of all components
required for dam surveillance and monitoring including the continued availability of technical data
required for periodic dam appraisals.

A number of previous ICOLD Bulletins have addressed dam monitoring in detail. The terms of
reference of this new committee would appear to address the increasing concern of many dam
operators on how to efficiently manage, process and assess the ever increasing amounts of data and
information.

Peter Silvester, Contact Energy
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ICOLD 2003 ROCKIES TOUR

| was fortunate to attend the ICOLD Congress held in Montreal and the post congress tour
through the Rockies, which visited five of BC Hydros dams as well as a large open cast
copper mine with four tailings dams. There were 41 delegates on the tour from a variety of
different countries around the world. Charles Holder, a Senior Engineer with BC Hydro,
accompanied the tour and additional engineers were arranged at each dam to outline the
dam features.

Many NZSOLD members will have visited some of BC Hydro s dams or be aware of their
reputation as one of the worlds leading dam owners. | was keen to visit them first hand and
observe in particular their ongoing dam safety and surveillance practices.

Revelstoke Dam

Revelstoke Dam is a 175m high concrete gravity dam constructed on the Columbia River
between 1977 and 1984. The mean flow of the river at this location is 810 cumecs and the
station has an installed capacity of 1,860MW.

Revelstoke Dam

There is a large visitor information centre at the dam complete with a public carpark on the
roof of the powerhouse. Visitors can use the dam internal lift unaccompanied to access the
viewing platform at the crest of the dam yet interestingly BC Hydro does not allow
photography onsite for security reasons .

A large vertical crack developed in one of the dam intake blocks on first filling and is still
visible in the dam gallery. Although it appears very concerning the crack was successfully
drained and grouted at the time and has caused no concerns since.
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The Columbia River fault runs at an inclined angle through the left abutment of the dam
foundation and surveillance monitoring has detected increasing seepage pressures and
flows necessitating remedial drainage drilling and grouting.

The main powerhouse access road was washed away during operation of the spillway in
1991 and this necessitated the construction of a 130m long tunnel to bypass the plunge pool
washout.

The dam includes an extensive surveillance monitoring system, including many instruments
that are connected to an Automated Data Acquisition System (ADAS), which transmit data in
real time back to the BC Hydro area office.

The reservoir extends 130km back to Mica Dam and a number of landslide areas around the
reservoir were investigated and remedial actions taken during construction of the dam. The
most notable landslide feature is the massive Downie Slide, which was inundated at the toe
to a depth of about 70m. A tunnel drainage system was successfully installed to offset the
destabilising effect of the reservoir. Surveillance monitoring is ongoing and again includes an
ADAS supplying real time data. Remedial drainage works have been necessary on a few
occasions, as drainholes have become plugged.

Mica Dam
Mica Dam is an impressive 244m high earthfill dam constructed between 1967 and 1973.
The 1,792MW underground powerhouse in the right abutment was completed in 1977.

=

Mica Dam

A substantial snow pack develops in the catchment each winter and about 50% of the annual
inflow is received as snow melt in June and July. The reservoir which extends upstream
about 200 km has a 48m operating range and so can store and regulate the seasonal
variation in flows.

The surveillance instrumentation at the dam has recently been upgraded including the drilling
of three new drillholes from the crest some 250m vertically down through the dam into the
foundation to improve seepage pressure monitoring.
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Movement of the Dutchman s Ridge landslide near the dam was triggered during reservoir
filling. Subsequent investigations in the 1980 s led to the installation of a drainage tunnel and
drainage maintenance and surveillance is ongoing.

La Joie Dam

La Joie Dam is an 87m high rockfill dam constructed between 1951 and 1955. The dam was
initially faced with two layers of cedar planks with the intention of replacing this temporary
facing with reinforced concrete after the initial dam settlement. However the timbers were
only replaced in 1972 with shotcrete when seepage through the dam had increased to 24
cumecs and the financial loss to the powerhouse was unacceptable.

The seepage was significantly reduced after installation of the shotcrete but still continues at
about one cumec. It certainly was the largest seepage weir | have ever seen. Investigations
into the dam seepage and settlement are ongoing.

La Joie Dam

Terzaghi Dam

Terzaghi Dam which was formerly known as Mission Dam is a 60m high zoned earthfill dam
founded on a 14m thick clay layer and was constructed between 1958 and 1960. Dr Karl
Terzaghi assisted with the many design challenges including 2m or more of settlement and a
5-line grout curtain seepage cut-off. The dam name was changed in honour of Terzaghi s
involvement.
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Terzaghi Dam

A number of sinkholes have developed on the right abutment over the life of the dam and
have required remedial repairs. BC Hydro is currently considering the need for further
remedial grouting. Surveillance monitoring includes an emphasis on visual inspections of the
dam. A minimum downstream flow was mandated in 1999 and this has submerged the

seepage monitoring weir. BC Hydro is evaluating alternative methods to monitor seepage
flows.

Cheakamus Dam

Cheakamus Dam is a 29m high embankment dam with a concrete gravity spillway section
that was completed in 1957.

Cheakamus Dam
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