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CHAIRMAN’'S MESSAGE

In May 2006 the Department of Building and Housing issued their discussion document Regulations for the
Dam Safety Regime. It is available on their website www.dbh.govt.nz. The Department of Building and
Housing is seeking views on whether the proposed Regulations provide appropriate risk management for
dams, while balancing costs and practicality. Discussion is open until 31 August 2006. Prior to that we will
be holding our Symposium in Wellington (see below).

NZSOLD will be putting in a submission, which is being co-ordinated by our Dam Safety Committee headed
by Colin Newton, and Peter Mulvihill, our past Chairman, who is representing NZSOLD on the Department’s
Dams Working Group. If any members have comments they wish to forward, please feel free to contact
Colin or Peter.

June was a busy month with the ICOLD Executive Meeting followed by the 22M Congress on Large Dams in
Barcelona, Spain. Peter Mulvihill and | attended the Executive Meeting, and it was pleasing to see a good
contingent of New Zealanders attending the Congress, where some 1500 delegates were registered.
Reports on the Congress will be included in this Newsletter and the December 2006 Newsletter.

We will be embarking on a review of our NZSOLD Dam Safety Guidelines in response to changes that are
occurring with legislation and regulations in New Zealand, but also to include good or best practice that has
developed in recent years. The Canadian Dam Association is also in the process of reviewing their
Guidelines and Barcelona presented an opportunity to discuss with them the process and reviews they have
undertaken. They have recently published a list of Dam Safety Principles and will be publishing draft and
final Procedures during 2006 and 2007. Review of our Guidelines will not be hurried, as we want to see
how the Regulations are finally enacted, and how things bed down in this new Dam Safety Regime. We also
see benefits in considering the outcomes from the Canadian Dam Safety Guidelines review. The review will
also involve us seeking feedback from our own New Zealand membership on areas of the Guidelines that
they consider warrant updating or clarification.

Au%ust is also going to be a busy month with our NZSOLD Symposium to take place in Wellington on the

10" August. Bookmark this in your diary, and send in your Registration. A good range of speakers has been
arranged from dam owners, the Department of Building and Housing, Regional and Territiorial Authorities,
and practising Engineers. | look forward to seeing you there.

Peter Foster
Chairman
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NZSOLD NEWS
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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 follow this page.

ANCOLD News

The ANCOLD 2005 Conference was held in Fremantle in November 2005. Details are contained on the
following website.

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

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

www.ancoldconference.com.au

The 22" ICOLD Congress on Large Dams was held in Barcelona  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.org/PDF/CL1694.pdf with all associated details available on the
ICOLD website. Reports on ICOLD follow in this edition.

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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ONE DAY SYMPOSIUM - “DAMS — BUILDING AND OWNING | N A NEW ERA”

Venue: Renouf Foyer, Wellington Festival & Conventi  on Centre, Wellington
Date: Thursday 10 August 2006

Registration: $NZ 395 + GST or $NZ 445 incl GST

Water is a valuable resource and dams are a primary means of storing water for domestic consumption,
electricity generation and irrigation. Dams can also help mitigate the effects of floods and provide sediment
traps for the protection of waterways. While the capture and use of water is controlled by various legislative
Acts, the Building Act published in 2004 is the first with explicit dam safety legislation. Consequently the
Building Act introduces a new era for dams in New Zealand.

The provision of dam safety requires consideration of environmental and community needs together with the
application of state-of-the-art dam technology. Together these present a spectrum of challenges for the
continued safe performance of dam structures and associated facilities. If you are a dam owner, developer,
regulatory authority representative or a professional involved in dams or their use, this symposium will be of
interest to you.

The keynote address by Mr Derrick Adams, General Manager (Assets) for WaterCare Services in Auckland,
will present an owner’s perspective on managing dam safety issues. The papers that follow include an
overview of the dam safety legislation and the role of the Act regulations in the dam operating environment,
together with recent events and case histories describing the construction of new dams and the operation of
existing dams.

Programme:
Registration 8:45am to 9:30 am
Keynote address 9:30 am followed by morning tea
Morning sessions 10:40 am & 11:20 am followed by lunch at 12:00 pm
Afternoon sessions 1:00 pm, 1:40 pm & 2:20 pm followed by afternoon tea
Concluding session 3:20 pm followed by summary overview
Social hour 4:30 pm

For registration, use either the form with this brochure or a separate version on the webpage at the bottom of
this page. Registration covers printed papers and discussions, binders, lunch, morning and afternoon teas,
and social drinks.

Further enquiries to: Derek Wilshere, Technical Secretary, NZSOLD
Ph: (04) 562-7920 / (0274) 303-596
Email: derek.wilshere@xtra.co.nz

Website: http://www.ipenz.org.nz/nzsold/symposiums.htm
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The papers will be pre-printed and sent to registrants in a loose-leaf binder prior to the symposium. At the
symposium authors will bring out the highlights of their papers, with further time allocated for questions and
discussion. After the symposium, discussions will be printed and sent to all registrants.

Keynote Address (not preprinted)

“Handling a dam safety problem - an owner’s perspective”
Derrick Adams General Manager (Assets), WaterCare Services
Morning Sessions:

“Changes in the Building Act and dam safety assurance plans”
John Kay (Department of Building and Housing)

“The role of regulations in the dam building, safety management and policy development

for dangerous dams” Jeff Jones (recently CEO Environment Bay of Plenty)
“Developing and assuring safe dams — the era of NZSOLD dam safety guidelines and the

Building Act” Peter Foster & Peter Mulvihill (MWH / Pioneer Generation)
“Emergency action plans for dams” Peter Campbell (DamWatch Services)
“Status of NZSOLD Dam safety guidelines - an update” NZSOLD (Colin Newton)

Afternoon Sessions:
“Managing dam safety deficiencies” Murray Gillon (DamWatch Services)
“Spillway hazard ratings and changes with time” Peter Lilley (Trustpower)

“Managing dam utility in a developing region — the Marlborough example”
Graham Roberts (Marlborough District Council)

“Design, construction and commissioning of three dams in Marlborough and North
Canterbury” Robin Dawson & John Grimston (Tonkin & Taylor)

“Successful performance of retention dams in the February 2004 Manawatu floods”
Don Tate (Riley Consultants)

“Designing and building sediment dams at Stockton mine, West Coast”
Gordon Ashby (Solid Energy)

Concluding Session:

“Interfacing seismic loads for dams with the New Zealand standard (NZS1170)”
Andrew King & Graeme McVerry (GNS Science)

“Development of the Mount Grand raw water reservoir”
lan Walsh (Opus International Consultants)

The symposium continues the policy of New Zealand Society on Large Dams (NZSOLD), which is a
Technical Group of the Institution of Professional Engineers New Zealand (IPENZ), to promote seminars on
topics of particular relevance both to its members and other parties with interests in dams.

Corporate sponsorship of the symposium is welcome and
will be acknowledged fully before, during, and after the symposium.

Contact the Technical Secretary if you are interested.
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Registration Form

Personal details:

Name: (Hie)

Organisation: e

AdArESS e

Email: e e

PN e

Date  .............
Registration cost:  $NZ 395+ GST or $NZ 445 incl GST (per individual)
Payment options:  (after completion of the personal details above).
Cheque or Post this page with full payment in $NZ by Cheque (not transferable) or Bank Draft
Bank Draft: to the NZSOLD Secretary at the address at the bottom of the page.
Credit Card: Fill out the Credit Card details below:
Card TYPE: o

Card Number: ...
Name on Card:  .....oooiiiiiii
Expiry Date: e
Debit Sum (BNZ): ..o,
Then either
post or fax this page to the NZSOLD Secretary (address / number at bottom of page) or,
if using the Word version from the website, email it to him (address at bottom of page).
<
Direct Credit: Direct Credits in $NZ can be made to our Westpac account, in the name of
The Institution of Professional Engineers NZ.
Account number 03 0518 0134476 00.
Payee Reference SOLD ..o e e e
(include your surname, plus for NZSOLD / IPENZ members
the membership number on your annual subscription invoice).
Then, after noting your Direct Credit reference...............ooooiiii i
either
post or fax this page to the NZSOLD Secretary (address / number at bottom of page) or,
if using the Word version from the website, email it to him (address at bottom of page).

To receive pre-printed papers prior to the
To: Symposium, please register before 31 July.
Technical Secretary
New Zealand Society on Large Dams
PO Box 41-069
Eastbourne
LOWER HUTT 5047, NEW ZEALAND
Fax: (04) 562-7920
Email: derek.wilshere@xtra.co.nz
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22" |ICOLD — BARCELONA, SPAIN

The 22" International Congress on Large Dams was held in Barcelona, Spain between 19" and 23" June
2006. Several NZSOLD members attended the Congress and three represented NZSOLD at the Annual
Meeting in Sitges, Spain the week before the Congress (15th to 17" June).

The Annual meeting included meetings of the ICOLD Technical Committees. An outcome of the meeting
was selection of the next Congress (11th ) with Brazil in 2009 being confirmed.

The congress covered four technical questions each divided into themes within which a range of selected
presentations were made.

The four technical questions with associated themes were as follows:

technical solutions to reduce time and costs in dam design and construction
- river control during construction

- foundation treatments

- dam cross sections and materials

- design of new spillways and upgrading existing ones

management of the downstream impact of dam operation
- general and socio-economic aspects

- biophysical aspects

- geophysical aspects

- safety procedures and warning systems

safety of earth and rockfill dams

- classification for levels of safety and regulations

- risk assessment, criteria for acceptance and seepage
- overtopping and breach formation

flood and drought evaluation and management
- role of dams in flood and drought management
- flood mitigation
evaluation of floods and droughts
- hydrological safety of dams

Pre and post congress tours covered dams across the length and breadth of Spain.

The social activities were of the highest standard - a welcome reception at Gaudis Casa Batilo, a cultural
program involving a concert at Santa Maria del Mar church and finally the farewell banquet at the Museo
Nacional de Arte de Catalunya.

Barcelona proved to be a magnificent venue for the Congress and Spain kept up the high standard expected
of this prestigious event.

The papers were interesting and varied overall as was the standard of selected presentations.

John Grimston
NZSOLD Executive
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ICOLD EXECUTIVE MEETING AND AGM —SITGES, SPAIN, 15" to 17" June 2006

Peter Mulvihill and | attended the ICOLD Executive Meeting and AGM. Peter is the Vice-Chairman of
ICOLD'’s Public Relations and Awareness Committee and | represent New Zealand on ICOLD’s Environment
Committee.

Committee Meetings (Environment)

The first part of the Executive Meeting is taken up with the Committee Meetings. The Environment
Committee comprises some 21 countries, with K Baba (Japan) as Chairman and J-P Chabal (France) as
Vice-Chairman. Iran and Pakistan are also set to join the Committee

The Committees term of office runs through to 2007, however the Chairman would like to see this extended.

The Committee maintains a table (spreadsheet) on Major Environmental Issues in each Country. It was
updated in 2006 and circulated to our Committee. We are requesting more countries to respond by
September 2006 so that a more complete document is available to ICOLD by the end of the year.

Norway circulated during the meeting the structure and initial sections for a Note on Timinf for Effectively
Combining Engineering and Environmental Parameters in the Dam Development Process. (tentative title). |
have had some involvement in this work and we expect a first draft of the Note to be ready by December
2006.

The Committee has been tasked with revising and updating the ICOLD Position Paper on Dams and the
Environment (1997). This paper still reads well and when published in 1997 was advanced in its position. A
first draft revision of the English version has been produced and commented on be several members of the
task-force, New Zealand included. The aim is to compile a number of comments and circulate a revision by
September 2006, and a second revision so that a final draft is available to ICOLD by March 2007 for possible
approval at the ICOLD June 2007 meeting.

The committee is preparing a short statement on Greenhouse Gas Emission from Lakes and Reservoirs.
The previous ICOLD President is looking forward to this being prepared without undue delay, and seeks
clarification on the difference between net emissions from reservoirs and gross emissions from burning of
fossil fuels.

Two Bulletins which are under final preparation are

1. Dams and Resettlement — Lessons Learnt and Recommendations.
2. Areas of Special Historical, Ecological, Landscape or Cultural Interest.

Annual General Meeting

The Annual General Meeting took place on Saturday 17" June. As NZSOLD Chairman | represent New
Zealand at this meeting.

During the meeting Luis Berga (Spain) was elected as the next ICOLD President to succeed C Viotti (Brazil)
whose term ended in June 2006.

Mr Tardieu (France) was elected as Vice President to represent the Europe Zone and Mr Maurer (Brazil) was
elected Vice President to fill the 6™ post.

The next Executive Meeting (2007) is to be held in St Petersburg (Russia), the 2008 meeting is to be in
Bulgaria, and Brazil was elected to hold the 2009 meeting and the 23" Congress on Large Dams.
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Final drafts of Bulletins and Position Papers were approved for publication including:

Geomembrane sealing systems for dams

Position Paper on the role of dams in flood mitigation

ICOLD Code of Ethics

The role of dams in the 21* Century to Achieve a Sustainable Development Target
The Specification and Quality Control of Concrete for Dams

agrwNE

Two new member countries (Tajikistan and Panama) were welcomed to ICOLD. They become the 84" and
85" member countries.

ICOLD Code of Ethics

ICOLD is of the view that while it remains greatly concerned with scientific and technical issues associated
with dams, it should initiate guidance concerning codes of ethics. The proposed code of ethics is divided
into two parts, one concerning general principles, and the second called “Rules” is more specific to dam
technology.

It should be recalled that members of ICOLD are not individual or corporate members, but countries
represented by their National Committee. So the Code Concerns each National Committee.

The General Principles are:
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Each member of ICOLD, i.e. each National Committee, subscribes to the following principles
and believes that they are fundamental to the behaviour of its members at national or
international level.

Everyone involved in the technical, economic, social and environmental science of building
dams should

Article 1
(Responsibility)

Article 2
(Objectives)

Article 3
(Dignity)

Article 4
(Competence)

Article 5
(Innovation)

Article 6
(Risks)

Article 7
(Sustainability)

Article 8
(Global vision)

Article 9
(Dialogue)

Article 10
(Honesty)

Assume ethical responsibility personally for his/he r (or their)
activities

Act taking into account of social, ecological and e conomic
responsibilities

At all times uphold the dignity, standing and reput ation of

ICOLD and the dam engineering profession as a whole

Be sure to acquire the necessary professional compe tence and
perfect it by continuing education

Play a role in progressing technology based on inno vation, for
the benefit of society, the environment and the eco nomy
Evaluate and consider carefully the advantages and risks
associated with the application of new technology

Limit the use of non-renewable resources, and help to reduce
adverse impacts on the environment, encourage theu  se of

renewable energy resources

Acquire broad enough knowledge to be able to evalua te
interrelationships and to collaborate across the va rious groups
of disciplines

Play a role, within his/her specific filed of exper  tise, in
establishing a dialogue with the public

Adhere to the principles of truth and honesty towa rds others
as well as oneself.

The specific rules cover the topics of

PwNPE

Whilst NZSOLD does not have its own Code of Ethics related to dam engineering, its individual members are

Operating life duration

Social aspects
Environment
Safety

bound by the Code of Ethics associated with their Professional Bodies.

Peter Foster
Chairman, NZSOLD
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TRIAL GROUND ANCHOR AT UPPER MANGATAWHIRI DAM

The photo above/below shows the drilling operations to install a trial ground-anchor into the base of the valve
tower at Upper Mangatawhiri Dam. Strengthening of the valve tower to resist seismic loads is one

> component of an upgrade programme that also includes work on the spillway chute and energy dissipator.
Detailed design of the upgrade works is being carried out by Maunsell Ltd with construction planned to
commence in January 2007.

The available information indicated an unusual geological setting resulting in more fractured foundation
conditions in the Upper Mangatawhiri Valley, than normally found in the Hunua ranges. The trial anchor was
carried out to confirm the feasibility of anchoring the tower to the foundation. The anchor provided a better
> understanding of the holding capacity of the fractured greywacke, the inflows during drilling and the ability
to safely pressure grout the anchor in place.

Drilling through a steel upstand with a safety valve and grout ports allowed withdrawal of the rods at any time
if water inflows became unmanageable. Inflows were staunched by grouting under a net pressure through
the grout ports on the upstand. The marginal buoyancy of the tower required the development of an
allowable envelope of grout pressure and volume. The envelope provided clear limits for pressure and grout
uptake at any particular drilling depth so that calculations on site were avoided. The method was backed up
by observation of a laser beamed at a target at the top of the valve tower during grouting.

Drilling progress was slow in the fractured conditions with drilling runs seldom more than half a metre due to
the fractured rock jamming the inner core barrels. Large inflows fortunately never eventuated and several
cycles of drilling and downstage grouting successfully reduced inflows into the final anchor hole to less than
two litres a minute. The redrilled grout column indicated no intrusion of groundwater into the bond zone and
the anchor was installed with a modified upstand allowing the grout column to be pressurised as added
security against groundwater intrusion.

The anchor has now been successfully installed and stress tested. The grout-to-rock bond stress of 2.3 MPa
without failure, will allow much more certainty in design and the documenting of drilling methods, progress
rates, inflows, grout pressures and volume uptake should allow the development of construction methods
and payment schedules to rationally allocate construction risks.

Neil Jacka
Watercare Services Ltd.
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ICOLD 2006 STUDY TOUR - SUSQUEDA DAM

Prior to the ICOLD meeting in Spain in June | had the chance to visit the Susqueda Dam in northwest Spain.
The Susqueda Dam is a 135-metre high double curvature arch dam on the lower reaches of the Ter River
which feeds into the Mediterranean. It was built in the mid 1960’s to supply water to the cities of Barcelona
and Girona. The stored water is also used to generate electricity (86 MW) through an underground
powerhouse and the relatively large capacity reservoir is used for flood control.

The geology of the area was composed of essentially intrusive material consisting of a complex of diorite,
gneiss and kornfels of metamorphic origin.

The dam with a crest length of 357 metres is made up of 34 vertical cantilevers with twisted joints forming a
single block once the joints were grouted. The minimum thickness of the dam is 5 metres and a network of
eight levels of tunnels run through the dam. Being a relatively large storage for the catchment, the reservoir
level varies throughout the year. An interesting feature of the dam is the installation of a water spray system
on the upstream face to reduce surface temperatures and cracking during periods of hot weather and low
reservoir levels.

The intake system consists of 2 towers 100 metres high. The first provides a multilevel intake for water
supply and the second houses the control gate.

Another feature of the dam and powerhouse is the inclusion of architectural details such as a spiral staircase
to access the room on the left abutment. The roof of the room is supported by two rows of hyperbolic,
truncated revolution pillars with built in lighting units. The underground power house also has many
architectural features and sculptures. | suppose our New Zealand equivalent of the same era was a rowing
course. Attached photographs refer.

Peter Mulvihill
Pioneer Generation
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MT. GRAND RESERVOIR COMPLETED

The Mt Grand Reservoir being developed for the Dunedin City Council has been completed with hand over
achieved on the 6 July. The HDPE liner placing was completed on 13 April when ballasting water was first
introduced. Four minor liner defects were identified and repaired. The detailed commissioning programme
for the reservoir commenced on 22 April and followed the filling sequence presented below.

Instrumentation at this HIGH PIC site has included standpipe piezometers, groundwater seepage
measurement, liner leakage measurement in one hectare zones, underliner pneumatic piezometers,
settlement survey marks, and inclinometers in the right abutment "landslide" area. The liner performance
was set at a limiting flow of 0.5 cubic metres per hectare per day. Four of the six liner zones have achieved
this performance, with monitored flow from two zones still to fall below this value. Liner leakage is not
thought to be the issue, as consolidation of the silty alluvial soil below one zone is taking longer to reach
equilibrium than the other zones. This response is consistent with the distribution of "compressible"
foundation material retained under the liner. Inferred settlement of the liner due to such consolidation is still
well within acceptable limits for HDPE. The other zone exhibiting flow rates above the nominated limit is
situated in an area of highly weathered basalt foundation, with permeability considerably higher than the
predominant alluvial silt. It appears that under moderate rainfall conditions, the subsoil drains in this zone do
not fully constrain the water table, and the water level can rise locally to the underside of the liner leak
detection system and contribute to the monitored flow. The flow rates observed are well within the capacity
of the geonet drainage layer and collection system.

The recent cold weather has seen the formation of a thin covering of ice across the whole reservoir. This
situation was not expected to occur so close to the coast, but it has provided a useful commissioning test of
the liner thermal response, with water temperatures only a little above 1 degree, and maximum contraction
stress imposed on the liner.

lann Walsh
OPUS International Consultants
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Completed Mt Grand Reservoir & Treatment Plant

Completed Reservoir Reservoir Lining near Completion
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