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Board Paper 

June 2013 

Title: Dam Safety Management 

Purpose 

This paper presents a commentary on the role of OWL’s Dam Safety Advisors and 
the processes that ensure there is adequate review of their professional advice.  

The paper is presented for information in response to questions raised at the May 
2013 Board Meeting. 

Also included with this paper, for the information of Directors, is the current version of 
the action list from the 2012 Comprehensive Safety Review and, as a separate 
bound volume, a copy the 2013 Annual Dam Safety Inspection Report (an action 
arising from the May meeting was to make this report available to Directors).  

Background  

The Opuha Dam is classified as a High Potential Impact Category Dam (High PIC). 
This rating arises from an evaluation of the consequence of a dam failure and a High 
PIC typically indicates a potential for loss of life. It is important to recognise that the 
rating does not relate at all to any of the design, construction or condition features of 
the dam itself – it is strictly a consequence of the height of the dam, the amount of 
water impounded and the downstream topography and population distribution. 

Opuha Water Ltd’s consent require certain management functions in relation to the 
on-going ownership and operation of the dam including that “A dam safety 
surveillance report covering the previous year to 31 March and prepared by a 
suitably qualified and chartered professional engineer shall be prepared and 
submitted to Canterbury Regional Council by the last working day in April each year.”  

The main legislation that is relevant to the design, construction and ownership of 
large dams in New Zealand is the Building Act 2004. This Act proposed a Dam 
Safety Scheme that was to be introduced in April 2012 but, after an independent 
review in 2010 recommended some changes, the introduction has been deferred 
until 2014 and the Building (Dam Safety) Regulations 2008 have been amended to 
reflect the deferral. The Dam Safety legislation and Regulations fall under the 
responsibility of Regional Councils (most Building Act legislation is administered by 
Local Authorities). Other relevant legislation includes the Resource Management Act, 
Civil Defence Act, Health and Safety in Employment Act and Local Government Act.  

The New Zealand Society on Large Dams (NZSOLD) is a Technical Group of the 
Institute of Professional Engineers of New Zealand (IPENZ) and was founded to 
“advance the technology of dam engineering and support socially and 
environmentally responsible development and management of water resources”. 
NZSOLD is affiliated to an international network of similar organisations around the 
world. NZSOLD has prepared and published a set of guidelines relating to dam 
safety management (current version “New Zealand Dam Safety Guidelines” 
November 2000). Historically, and in the absence of any technically specific 
legislation, the Guidelines have been recognized as the accepted standard for large 
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dam safety management. They are referred to in OWL’s consents and in the current 
Building Act legislation 

The NZSOLD Guidelines and the current and proposed legislation require suitably 
qualified engineers to be involved in the design, construction and on-going 
management of large dams. There are also a requirements for formal surveillance 
and monitoring programmes as well as regular inspections, reports and certification. 
The Building Act requires a building consent to be obtained for any modification to 
the dam or any ‘appurtenant structures’. 

OWL manages the Opuha Dam in compliance with our consents, the relevant 
legislation and in accordance with the NZSOLD Guidelines.  

Tonkin & Taylor are engaged by OWL to provide technical and management 
assistance for our dam safety management. T&T have suitably qualified 
(“recognised”) engineers to carry out a range of functions and activities that include, 
most importantly, a primary role in our Dam Surveillance and Monitoring Programme. 
This programme involves review and assessment of surveillance and monitoring data 
collected from the dam site (this is done weekly and collated into monthly reports) as 
well as the annual dam safety inspection and reporting function. The annual report is 
submitted to ECan. 

Tonkin & Taylor were the original designers of the Opuha Dam. They have acted as 
technical advisor throughout the lifetime of the dam. In most cases, T&T are the 
engineers who have been utilised by OWL for any significant civil engineering work 
required at the dam. A recent example of this has been the modification to the 
Anchor Block – T&T carried out the design of the modification (which required a 
Building Consent) and subsequently managed the construction works. 

The NZSOLD Guidelines (and our consents) require a five yearly comprehensive 
review be carried out by suitably qualified engineers who are independent from the 
engineers involved in the Dam Surveillance and Monitoring Programme. The typical 
activities within a comprehensive five yearly review include: a review of the dam’s 
key design parameters and assessment of whether those parameters are still 
applicable (ie in accordance with current standards and practices)  dam ); a review of 
the results of the monitoring and surveillance programme over the previous five 
years; a physical inspection of the dam including relevant structures and systems; 
interaction with the Dam Owner and the engineer including an assessment of the 
competency of the personnel involved in the dam safety management; and 
preparation of a report on their findings. 

A Comprehensive Safety Review (CSR) was completed at Opuha in May 2012.  

During a discussion at the May Board meeting, the question was raised whether the 
high level of reliance on Tonkin & Taylor and the fact that they were the original 
designer may lead to some of their advice being ‘defensive’ – i.e. that they might, 
knowingly or otherwise, be giving advice or making decisions that are less than 
optimum in order to protect their reputation relating to the dam design and 
construction. 

Discussion 

I acknowledge that the concerns raised are indeed valid since it is, I suggest, a 
natural, instinctive human trait to be ‘defensive’ of one’s previous work and that it 
could be expected that this aspect of human nature would translate into an 
employment and professional environment - where it could probably be described as 
‘loyalty’. 
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However I have a lot of confidence in both the professionalism of the T&T staff who 
are engaged on the Opuha work and also in the systems that are in place under 
OWL’s dam safety management regime and that are in accordance with the 
NZSOLD Guidelines and Building Act legislation. In particular, the five yearly 
comprehensive safety review and also the requirements for a building consent for 
any modification works both require independent engineers to be involved in a review 
of T&T’s work.  

My observations of the CSR process provided me with a great deal of reassurance in 
this regard – both of the human nature to be defensive(!) and of the prevailing 
professional rigour.  There were a number of aspects raised by the CSR reviewers 
regarding design parameters for instance, where the ensuing rigorous debate but 
final outcome reflected both the defensiveness and the professionalism of the parties 
involved. A copy of the current version of the action list arising from the CSR is 
included with this paper. 

As part of the Building Consent requirements for the Anchor Block modification, 
ECan engaged Riley Consultants to review T&T’s design work. 

I have been involved in NZSOLD activities (seminars and conferences) on several 
occasions both before and since joining OWL.. It is my experience that NZSOLD is a 
very effective forum for maintaining technical standards across the industry, 
dissemination of relevant information, active engagement with government agencies 
and advice for dam owners. I have recently completed an application for corporate 
membership for OWL 

Conclusion and Recommendation 

The issue raised during the Board discussion is worthy of consideration.  

In my opinion, I believe that there are sufficient safeguards within our dam safety 
management framework, to ensure that T&T’s work is, where appropriate subject to 
independent review.  

It is my recommendation that we do not make significant changes to our approach to 
the on-going engagement of T&T in their role as dam safety technical advisors. 

 

 

 

 

 

 

 

Tony McCormick  

Chief Executive 

19th June 2013 

 

Attachments: 

Action List from 2012 CSR 

2013 Annual Dam Safety Inspection Report (issued as a separate volume) 
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COMPREHENSIVE DAM SAFETY REVIEW 2012 RECOMMENDATIONS 

 

ACTION LIST 
Table 1: Dam Safety Recommendations 

 Recommendation Reason or Purpose Priority 

Rating
1
 

Report 

Ref. 

OWL Response Completion 

 Date 

1 Develop a dam safety assurance 

programme that meets the requirements 

of the Building (Dam Safety) Regulations 

A dam safety assurance programme is a 

requirement of the Building (Dam Safety) 

Regulations which come into effect in July 

2014. 

MP 2.1 & 2.3 Our current Dam Safety Assurance 

Programme meets current NZSOLD 

Guideline requirements and will be 

expanded for new Regulations. Revision 

will include provision for the investigation, 

assessment and resolution of any dam 

safety deficiencies and procedures for the 

inspection and testing of plant critical to 

the safety of the dam. Note we are 

already underway with implementation of 

the critical plant/systems testing as a 

result of the CSR recommendations. 

June 2014 

2 Revise and re-issue the existing Dam 

Surveillance and Monitoring Plan.  

The existing plan requires revision to 

better reflect the existing management 

structure, management responsibilities 

and personnel contact details.   

HP 2.1 & 2.3 Completed June 2012 

3 Initiate a dam safety assurance training 

programme for appropriate Opuha 

Water personnel.  

The current personnel do not have an 

appropriate level of training for 

completing routine monitoring and 

surveillance activities at Opuha Dam. 

HP 2.2 & 2.3 Course scheduled for mid-November 

2012. All Opuha operations personnel will 

complete the course. 

November 

2012 

4 Install a diesel generator to provide a 

second source of ac power supply. 

To avoid a blackout that could occur 

through outages of the 33kV line or the 

33/0.4kV transformer. A single power 

supply is also inconsistent with current 

industry practice and NZSOLD’s Dam 

Safety Guidelines (E.4.2). 

MP 3.3.3 & 

7.3.5 

Complete March 2013 

5 Complete the current studies 

programme and any necessary remedial 

works to restore the functionality and 

reliability of the service spillway gates. 

Reliable operation of the gates is essential 

to the safety of the dam and the security 

of the re-regulation pond overflow 

embankment.  

MP 4.2, 5.2, 

5.5, 7.3.4 

& 7.3 8. 

Refurbishment work completed October 

2012. Some final testing and tuning being 

completed with opportunity of high lake 

level – October 2012. 

October 

2012 
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 Recommendation Reason or Purpose Priority 

Rating
1
 

Report 

Ref. 

OWL Response Completion 

 Date 

6 Complete a review of the assumptions 

incorporated in the existing PMF 

estimate for the catchment and, if 

changes in the assumptions result in a 

revised PMF estimate, complete a series 

of routing studies to determine peak 

reservoir levels and spillway discharges 

during the PMF. 

A number of large flood events have 

occurred since the PMF was derived and 

existing routing studies indicate little 

freeboard to the crest of the dam during 

the discharge of the PMF.  

LP 4.2, 6.3.1 

& 

6.7.2.1.  

Study to be scoped with T&T July 2013 

7 Complete an internal inspection of the 

low level conduit within the next two 

years and record the results of the 

inspection. 

An internal inspection has not been 

completed since initial commissioning. 

MP 5.2 & 5.5 Inspection and survey completed 5
th

 June 

2013. Reports pending.  

 

June 2013 

8 Complete an internal inspection of the 

low level conduit every five years, and 

following a large earthquake, and record 

the results of the inspections. 

The low level conduit and its internal steel 

liner are critical to the ongoing safety of 

the dam. 

LP 5.2 & 5.5 This will be scheduled on a five yearly 

basis. 

Oct 2012 

9 Expand future annual safety inspection 

reports to include summary descriptions 

of plant critical to dam safety and their 

dam safety functions, a comparison of 

planned and actual maintenance and 

testing activities, and comment on the 

adequacy of the completed maintenance 

and testing activities. 

Ongoing dam safety is dependent on the 

reliable operation of the service spillway 

gates and bypass valve. 

MP 5.3 & 5.5 This additional scope has been included  in 

the most recent  Annual Safety Inspection 

(April 2013). 

April 2013 

10 Expand future annual safety inspection 

reports to include comment on the 

performance of the main dam, and a 

brief compliance section reporting 

compliance/non-compliance against the 

recommendations included in NZSOLD’s 

Dam Safety Guidelines. 

Existing reports do not fully address the 

intent of NZSOLD’s Dam Safety Guidelines. 

MP 5.4 & 5.5 This additional scope has been included in 

the most recent Annual Safety Inspection 

(April 2013). 

April 2013 

11 Determine the PICs for the main dam 

and re-regulation embankments, in 

accordance with the Building (Dam 

Safety) Regulations, and document the 

results. 

The Building (Dam Safety) Regulations 

require all dams to be classified according 

to their potential effects on people, 

property and the environment. 

MP 6.2 Existing classification appears appropriate 

(main dam is already “high”) but will be 

checked and documented as required by 

new Building Regulations 

Letter rec’d 25
th

 January 2013 from T&T 

January 

2013 
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 Recommendation Reason or Purpose Priority 

Rating
1
 

Report 

Ref. 

OWL Response Completion 

 Date 

12 Discuss the Opuha Fault with GNS to 

determine if any work should be 

completed to better understand the 

significance of the fault to the safety of 

the dam. 

The fault is located immediately 

downstream of the dam and its activity is 

unknown. 

LP 6.3.2 Discuss with GNS. Often sufficient 

assurance is available from existing 

knowledge and a specific study is 

unwarranted. 

Letter rec’d from T&T 20
th

 December 2012 

December 

2012 

13 Check the elevation of the right hand 

end of the closure embankment and, if 

low, restore it to its design elevation. 

Crest level appeared to be low. Possibly 

caused by traffic along farm road. 

MP 6.4 Survey completed October 2012 identified 

low area as suggested as well at other end 

against structure. Remedial work 

completed January 2013. 

January 

2013 

14 Complete a Failure Modes and Effects 

Analysis (FMEA) before the next CSR. 

Present day practice for “high” or 

“medium” PIC dams is to complete an 

FMEA. 

LP 6.5 This will be coordinated after upgrade of 

the DSW spillway project. 

December 

2013 

15 Complete a thorough review of 

piezometer and observation well alert 

levels and piezometer trigger levels. 

Alert and trigger levels should reflect 

current trends and expected dam 

performance. 

HP 6.6 T&T to complete review once 

maintenance and upgrade of piezometers 

is completed. 

July 2013 

16 Review the reliability of the existing 

piezometers and consider installing 

additional instrumentation to monitor 

seepage conditions within the seepage 

control zone (Zone A). 

Unusual piezometric pressures have been 

recorded at a number of piezometers and 

no effective instrumentation is in place to 

identify a change in seepage behaviour 

within the seepage control zone (Zone A). 

LP 6.6 Installing new piezometers is not feasible 

so alternative pressure or level monitoring 

would be required. Scope of options to be 

completed by T&T. 

Physical inspection and maintenance of 

existing piezometers has been carried out 

March 2013. Some components require 

replacement and are currently being 

sourced. 

May 2013 

17 Review the ability of the dam to safely 

withstand the PMF and, if necessary, 

initiate appropriate remedial works.   

The dam may be overtopped and could 

fail during the PMF. 

LP 6.7.2.1 Dependent on the outcome of PMF review 

(Item 6 above).  

July 2013 

18 Establish and implement a program for 

the inspection and testing of plant 

critical to dam safety. 

Current practices are inconsistent with the 

recommendations included in NZSOLD’s 

Dam Safety Guidelines. 

MP 8.3 TrustPower requested to complete a test 

and inspection programme. 

November 

2012 

19 Review and re-issue the EAP. The existing EAP is out of date  HP 9.2 & 9.5 Finalising revisions to EAP June 2013.  June 2013 

20 Undertake and document regular 

exercises to test emergency procedures 

and provide emergency personnel with 

appropriate training. 

Regular training exercises will ensure that 

personnel are aware of their 

responsibilities and are familiar with all 

emergency procedures. 

HP 9.4 & 9.5 Will be implemented once EAP revision 

completed and communicated. 

August 2013 
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Table 2: Asset Management Recommendations 

 Recommendation Reason or Purpose Report 

ref. 

OWL Response Completion 

Date 

1 Provide improved access along the top of 

the left hand wall of the service spillway for 

piezometer and deformation observations. 

Existing access is difficult and is resulting in 

damage to the downstream slope of the 

embankment. 

4.2 Modifications planned for December 

2012. Steps and hand rail to be 

installed. Completed Feb 2013 

February 

2013 

2 Develop a more effective system for the 

reporting of recommendations in annual 

safety inspection reports. 

All recommendations since 2007 appear to 

have been tracked; however, the number 

of recommendations included in the later 

reports is a little overwhelming. 

5.5 Discussed with T&T. Quarterly 

internal reviews initiated. 

October 

2012 

3 Install an intruder detection/alarm at the 

spillway gatehouse. 

To reduce/manage the risk of intrusion and 

vandalism. 

7.3.2 & 

7.3.8 

Scope work and evaluate benefit. No 

history of forced entry. Cameras now 

operational and provide surveillance 

capability. 

July 2013 

4 Install a lockable and removable means for 

preventing unauthorised access to the 

bypass valve platform.  

To minimise the risk of intruders and 

vandals reaching the valve platform and 

interfering with the hydraulic flexible hoses 

or the valve position transducer. 

7.4.2 & 

7.4.8 

Lockable gate to be installed on top 

of ladder. 

February 

2013 

5 Install an intruder detection/alarm at the 

re-regulation gatehouse. 

To reduce/manage the risk of intrusion and 

vandalism. 

7.5.2 Scope work and evaluate benefit. No 

history of forced entry. Cameras now 

operational and provide surveillance 

capability. 

July 2013 

6 Install a log boom across the front of the 

radial gate outlet structure.  

To improve public safety. 7.5.2 Log/trash booms required for both 

main dam and DSW. Design required 

because of large level range. 

Sept 2013 

7 Secure the two 12V batteries contained in 

the cabinet located in the re-regulation 

pond gatehouse.  

The two batteries contained in the cabinet 

were not securely clamped and could be 

damaged during an earthquake. 

7.5.5 Brackets to be fitted. July 2013 
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 Recommendation Reason or Purpose Report 

ref. 

OWL Response Completion 

Date 

8 Review the adequacy of in-house and 

contract operation resources, and enhance 

the resources to address any identified 

deficiencies. 

Existing resource levels for the safe 

operation of Opuha dam appear to be 

limited.  

8.1 Current in-house resources, in 

conjunction with contractors 

(TrustPower and Siebers) considered 

adequate for safe operation. 

Additional training provided to 

Operations & Asset Manager July 

2012. 

July 2012 

9 Ensure in-house and contractor staff with 

responsibilities for operation of Opuha 

dam are properly trained and their 

competencies are assessed and 

documented. 

Prevailing industry standard and practice, 

and a safety requirement. 

8.2 Dam Surveillance and Monitoring 

Course completed November 2012. 

All Opuha operations personnel 

completed the course. 

November 

2012 

10 Prepare flap gate operating procedures 

and include a copy of the procedures in the 

spillway gatehouse. 

Current practices are inconsistent with the 

recommendations included in NZSOLD’s 

Dam Safety Guidelines. 

8.2 Procedures being revised following 

refurbishment and testing of gate 

controls Sept-Oct 2012. 

July 2013 
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