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19 Confidential Matters (Closed Session)  

19.1 FOR DECISION: Sundry Debtor Account Write Off 

As this report deals with advice concerning litigation, or advice that would 
otherwise be privileged from production in legal proceedings on the ground of 
legal professional privilege (Section 10A(2)(g) of the Local Government Act 
1993). Council closes the meeting, in accordance with Council's Code of 
Meeting Practice, as consideration of this matter in open Council would be 
contrary to the public interest. 

19.2 FOR DECISION: Request for Tender - Plant Hire Services 

As this report deals with commercial information of a confidential nature that 
would, if disclosed, confer a commercial advantage on a competitor of the 
Council (Section 10A (2)(d)(ii) of the Local Government Act 1993). Council 
closes this meeting in accordance with Council's Code of Meeting Practice, as 
consideration of this matter in open Council would be contrary to the public 
interest. 

19.3 FOR DECISION: Organisational Structure 

As this report deals with personnel matters concerning particular individuals 
(Section 10A(2)(a) of the Local Government Act 1993). Council closes the 
meeting, in accordance with Council's Code of Meeting Practice, as 
consideration of this matter in open Council would be contrary to the public 
interest.   
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Item: 8.1 Ref: AINT/2020/14356 
Title: FOR DECISION: Advice provided by Lindsay Taylor Lawyers   
  Container: ARC16/0025 
Author: Margaret O'Connor, Councillor      
Attachments: Nil      
 
 
I hereby give notice of my intention to move the above motion at the Ordinary Council to be 
held on 27 May 2020. 
 
That Council requests Lindsay Taylor Lawyers to provide the advice to the Mayor referred to in 
answer to Cr Robinson's QoN in the business paper for the 13 May ECM in writing so that all 
councillors can be informed. That Council requests Lindsay Taylor Lawyers to provide the 
advice to the Mayor referred to in answer to Cr Robinson's QoN in the business paper for the 
13 May ECM in writing so that all councillors can be informed. 
 
Background 
Cr Robinson asked about the Cr Murray's statement in the Armidale Express, 12 March 2020: "I 
deferred the matter because in our code of practice anyone can call a vote as long as there are 
two councillors speaking for it and two speaking against it, and we only had one councillor speak 
against it," he said. "I took legal advice on that yes.” Answer in ARC's business paper (13 May): 
"Advice given to the Mayor was direct in nature and not provided through Council’s Governance 
Team. The legal advice was provided by Lindsay Taylor verbally during his talk with councillors 
last month". 
 
 
…………………….. 
Cr Margaret O'Connor 
18 May 2020 
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Item: 8.2 Ref: AINT/2020/14360 
Title: FOR DECISION: Information and Privacy Commissioner's Report 

 Container: ARC16/0025 
Author: Margaret O'Connor, Councillor      
Attachments: Nil      
 
I hereby give notice of my intention to move the above motion at the Ordinary Council to be held on 
27 May 2020. 
 
a) That ARC notes the Information and Privacy Commissioner’s (IPC) Report recommending that 
Council reconsiders its decision to withhold information. The IPC report, a public document, is 
available 
at https://www.dropbox.com/s/1a3tt17covz1ufr/IPC_Review_GIPA_ARC_Should_Reconsider.pdf? 
 
b) That Council complies with the IPC recommendation and GIPA requirement to release all 
requested information for which there is no overriding public interest against confidential 
disclosure to the parties concerned. 
 

c) That Council releases in confidence to all councillors the brief and all associated material 
provided to Chris Ronalds that formed the basis of her confidential report that Council paid for. 

 
…………………….. 
Cr Margaret O'Connor 
18 May 2020 
 
 
 

Management Comment: 
The  GIPA  Act  requires  authorities,  including  Councils,  to  appoint  a  Public  Officer  who  is  
responsible for the coordination and decision making involved in GIPA applications. This matter 
was  appropriately  managed  by  the  properly  appointed  Public  Officer  and  parts  A  and  B  
have now been finalised.  

 

https://www.dropbox.com/s/1a3tt17covz1ufr/IPC_Review_GIPA_ARC_Should_Reconsider.pdf
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Item: 8.3 Ref: AINT/2020/14363 
Title: FOR DECISION: Council notes and acts on the intended meaning of " 

not adopting"  Container: ARC16/0025 
Author: Dorothy Robinson, Councillor      
Attachments: Nil      
 
I hereby give notice of my intention to move the above motion at the Ordinary Council to be 
held on 27 May 2020. 
 
That Council notes and acts on the intended meaning of "not adopting" in Resolution 82/20, 
which was to retain the status quo, i.e. not alter existing arrangements for access. 
 
Background 
ARC Resolution 82/20 (22 April 2020) was: "That the Traffic Committee minutes as presented be 
adopted with the exception of g) through to j) which are not adopted." The recommendations 
not to be adopted were those put to the Traffic Committee by Mr Mark Piorkowski, Council's 
General Manager of Operations, to endorse a trial of a Shared Zone in the Mall, remove the 
stage, and install permanent signage, bollards and line markings. Mayor Simon Murray told The 
Armidale Express that he is concerned about the ramifications of resolution 82/20 for vehicles 
accessing the mall now, such as security. Not endorsing a trial of a new and specific Shared Zone 
wouldn't normally result in a change to existing arrangements. However, to be on the safe side, 
Council should note the intended meaning was to retain the status quo. 
 
…………………….. 
Cr Dorothy Robinson 
18 May 2020 
 
 

Management Comment:  
It is important to note that this proposal relayed to the Traffic Committee by officers was at the 
request of a local business located in the mall. Feedback received following the tabling of the 
traffic committee minutes concerning the Shared Zone proposal was that it should be rejected 
as the traffic it would introduce posed a risk to pedestrians.   As a consequence leaving the 
status quo represents a potential liability as Council has recognised vehicle pose a risk to 
pedestrians and must now act on it.  How Council acts on this has not been determined. A third 
party external review is being organised to review the current traffic movements in the Mall 
including those by commercial vehicles to provide an understanding of the risks and potential 
mitigations required for future consideration by Council.  

 
Until the conclusion of the external review existing traffic arrangements will remain in place.  
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Item: 8.4 Ref: AINT/2020/14365 
Title: FOR DECISION: Green waste services and fees  Container: ARC16/0025 
Author: Dorothy Robinson, Councillor      
Attachments: Nil      
 
I hereby give notice of my intention to move the above motion at the Ordinary Council to be 
held on 27 May 2020. 
 

a) That Council recognizes that many residents have dead and dying trees and shrubs 
because of the drought and will need additional green waste services. 

 
b) That green waste disposal fees at the transfer station are waived on at least one day 

per month for 6 months, commencing when permitted under COVID-19 restrictions. 
 

Background  
Motion b) is the unanimous recommendation of all ESAC members who participated in the 22 
April online meeting. Offering a very limited free green waste service on one day a month will 
have minimal impact on council's budget, but will benefit residents, especially those on low 
incomes, reduce the fire hazard of dead plant material, create additional work for and therefore 
benefit the local contractor, and also provide mulch to help reduce future water needs and help 
buffer us from future droughts. This idea was initially put as a NoM to the February Council 
Meeting, where Cr Robinson suggested that if additional funding was required, it might be 
available from the $900,000 drought stimulus package. The motion was deferred subject to it 
being one of the projects considered by to council as part of the $900,000 stimulus package.  
That opportunity might have been lost, but the costs involved are minimal compared to the 
benefits noted above. Council should therefore support ESAC's unanimous recommendation. 
 
…………………….. 
Cr Dorothy Robinson 
18 May 2020 
 

 
Management Comment: 
The proposal would have the unintended consequence of increasing operational costs at a time of 
constrained budgets; changing green waste handling behaviour  by some ratepayers; benefit a 
minority of ratepayers at the expense of the general population; increase the risk of stored waste 
in anticipation of a ‘free day’ ; does not align with the Waste Fees and Charges agreed to by 
Councillors. Council Waste staff note : -  

 
“Council applies a user pays system for waste disposal via residential “self haul” to the landfill and 
waste transfer stations. Charges are levied for green waste disposal to offset the cost of shredding 
this material and running the waste facilities which are open 7 days per week. 

 
As an example, Council personnel recently arranged for shredding of 4,488 m3 of stockpiled green 
waste to create operational space at the LSR landfill. The cost for this event was $33,417. 
Shredding of green waste occurs 3 or 4 times per annum. 

 
Whist it is understandable that community members will generate green waste despite their best 
intentions, experience shows that free regular disposal days tend to generate large volumes of 
waste as people stockpile in anticipation of the day. Experience also indicates that residents 
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usually contaminate the green waste with other waste as they attempt to maximise their 
opportunity to dispose of all waste types. 

Council’s current waste management practices and fees and charges at waste management 
facilities are structured to ensure that generators of waste pay for waste disposal. This matches 
the NSW Government guidelines and encourages residents and commercial users to find other 
ways to reduce waste to landfill by reducing waste volumes, reusing and recycling. 
 
The introduction of free green waste disposal days will not benefit the whole community. 
 
Council has made a significant economic commitment to local residents/gardeners over the last 
twelve months by way of free mulch days. As a result, almost 1,900 residents of the LGA have 
collected 4,738m3 of free mulch at an average of 2.5 m3 per customer.  
 
The offer of free mulch has been taken up by residents with large and small residential properties 
across the LGA.  
 
The offer and use of free mulch assists residents to maintain their gardens during periods of 
drought by assisting in water retention, reducing water consumption, reducing weeds and is 
especially helpful for mental wellbeing. 
 
If residents chose to remove and dispose of green waste that cannot fit in their kerbside organics 
bin, they should also accept there is a cost to manage this waste. That cost should be borne by 
the waste generator not the whole community. 
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Item: 11.1 Ref: AINT/2020/14122 
Title: FOR DECISION: Dumaresq Dam Wall Stabilisation   
  Container: ARC18/3038 
Author: Shane Anderson, Manager - Utilities      
Attachments: 1. Motion 21/15 - OCM - February 2015 (ADC)  

2. GHD Report JUL 2009        
 
RECOMMENDATION: 
 
a) That Council proceeds to Tender through an Expression Of Interest (EOI) for the 

stabilisation of Dumaresq Dam wall and associated works. 

 

b) That Council authorise the Chief Executive Officer to execute and vary any subsequent 

contract as necessary for the works to proceed. 

 
 

Purpose 
This Motion supersedes and gives effect to Motion 21/15 under Armidale Dumaresq Council (ADC) 
in February 2015 (attached). 
 
Dumaresq Dam is a concrete gravity dam structure constructed in 1896 by the NSW Public Works 
Department. It is typical of the concrete gravity dams constructed at that time, comprising a 
relatively slender cross-section with raised abutments and lowered overflow spillway crest. The 
purpose of the dam was to augment the water supply to Armidale and surrounding area, a function 
it fulfilled until 1968 when Malpas Dam was constructed. Since then the dam has been used for 
recreational purposes and for emergency water supply only. 
 
In a surveillance report, prepared by the NSW Department of Land and Water Conservation (DLWC) 
in 1997, concern about the stability and the safety of the dam was raised (DLWC 1997). 
 
EarthTech Pty Ltd carried out a safety review of Dumaresq Dam in 2002. The study reported that the 
dam does not meet the ANCOLD Guidelines in terms of normal loads and flood conditions. 
 
A portfolio risk analysis was carried out for Dumaresq Dam by SMEC in 2002. The assessment 
showed that the Dumaresq Dam fails to meet DSC requirements because, in extreme events, the 
pressure of water may cause the dam to fail or floods could outflank the dam and consequently lead 
to catastrophic failure. 
 
In 2012 ADC was advised by NSW Dam Safety Committee to complete detailed designs for 

remediation of the dam. Subsequently ADC commissioned community surveys and various reports 

to determine the best use of the facility. In 2015, Arup Consulting prepared a report with cost of 

rehabilitation options for Dumaresq Dam including: 

 Additional concrete buttress rehabilitation of embankment; 

 Post – tension anchors and rehabilitation of embankment; 

 Lowering of the dam; and 

 Decommission the dam. 
Following a Community Survey in 2014 that supported retaining the dam for recreational purposes, 

a report was prepared for Council consideration including a recommendation the dam wall be 

strengthened using the concrete buttressing option.  
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As a result of the February 2015 Council meeting, an amendment was carried that included in part: 

 

A request be made for State/Federal funding; 

 Council writes to the NSW Minister for water to clarify: 
o When the review into the Dam Safety Committee is likely to be completed. 
o Advice as whether ADC is required to wait until completion of the above review 

before committing to remediation of the dam wall. 

o Whether the Minister can provide formal advice as to what action ADC should take 
pending changed standards from the above review. 

 Pending a response from the Minister, ADC resolved that its preferred option is concrete 
buttressing. 

 Those funds are provided from the water reserve and loan funding under LIRS funding. 

 Consultants (ARUP) were advised to commence detailed design work and construction. 

 Public land around DD is leased from Council’s water fund for recreational use. 

 A further report is prepared to advise the financial strategy to fund works. . 
 
As requested, Arup consulting developed detailed design plans to strengthen the dam wall. 
However, before the designs were submitted to Dam Safety NSW, officers of ADC arranged for a 
peer review of the design. The design review which included Council’s peer reviewer concluded 
that the design solution was unrealistic and did not represent value for money for the 
Council – in addition there where fears that the funding would not cover 50% of the 
construction costs and thus the Council would have to pay a higher proportion of the 
final costs. Following the peer review, Council the peer reviewer and Arup were unable to agree on 
deign modifications/changes and Arup’s contract was terminated. 
 

In 2009, GHD were engaged and prepared a report “Dumaresq Dam Investigation of Physical 
Condition and Upgrading Options”. From this report the following conclusions and 
recommendations were received: 
 
Stability of the Existing Dam 
In the last ten years, various studies have been conducted on Dumaresq Dam regarding its structural 
stability and the consequences of dam failure. All the stability studies on the dam found that it does 
not meet NSW Dams Safety Committee and ANCOLD requirements for normal and unusual load 
cases. 
 
 Options for Remedial Measures 
 Four options preferred by Council and DWE were investigated in this study (Section 8), 
 namely: 
 Option 8: Non-structural upgrading option; 
 Option 3: Install Post-Tensioning Anchors; 
 Option 2: Reduce the Height of the Dam; 
 Option 1: Decommission the Dam. 
 Preliminary concept designs were produced for the four options above. The dam safety 
 concerns, advantages and disadvantages of each option were presented. 
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Option Costs 
Overall costs of the preliminary concept design options were compiled and are shown  below. 

Option  Estimated Capital Cost Annual Maintenance Cost 

8 $1,300,000 $55,000 

3 $5,000,000 $30,000 

2 $1,900000 $18,000 

1 $1,800,000 $2,000 

 
Preferred Option for Stabilising Dumaresq Dam 
In GHD’s opinion, the preferred option for improving the stability of Dumaresq Dam is installing post 
tensioned anchors. The capital cost estimate for this option is approximately $5 million. 
 
GHD in consultation with Council’s dam safety consultant have agreed on the design to stabilise the 
wall.  Council officers plan on having the tender for construction distributed via an EOI by the end of 
June 2020. The construction project is expected to between 14 and 16 months to complete and will 
include some remedial works on the recreational area immediately around the dam. This  may 
include features including: 

 New or upgraded toilet facilities; 

 Better access to the water (boat ramps, beaches); 

 BBQ facilities; 

 Improved parking and signage; 

 Improved walkways and access etc. 
 
In September 2019 Armidale Regional Council (ARC) received correspondence from 
Dam Safety NSW confirming Dumaresq Dam has been in the highest risk designation since 2001.  
 
The correspondence requested ARC complete the detailed design and associated contract 
documentation work by the end of 2019 with intention to move into the construction stage. The 
design work was not completed by the end of 2019. However it has now been completed. 
 
ARC is confronted with another legacy issue that previous Councils and Administrations failed to 
address. The consequence is a higher construction cost and greater financial burden on current 
ratepayers.  
 
Option 3 – ‘Installing Post-Tensioned Anchors’ is the option that best fulfils the requirements of 
NSW Dams Safety Committee. It has the least visual impact and low overall environmental and 
cultural impact on the 100 year old dam wall compared to Options 1 and 2. Periodic inspection will 
be required for this Option as part of the measures required to ensure the long-term structural 
integrity of the dam. Although the estimated cost for this option is much greater than other options, 
some savings could be achieved if the dam wall could be raised and not subjected to any 
environmental and social constraints. This is however subject to further investigations. 
 
Impact 
Council has outlaid approximately $2M in studies and designs for this project over an extended 
period. 
 
The latest design drawings provide for an expected project cost of between $6m and $8m, although 
this will not be confirmed until tender responses are received and evaluated. 
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Council has been advised that given the risk status of Dumaresq Dam funding is likely to be available 
from Infrastructure NSW on a 50/50 shared cost basis. 
 
Council currently has sufficient funds available in the Water Reserve to meet its contribution. 
However, the forward projections for the Water Reserve show that without external borrowings or 
other sources of funding the reserve balance will fall below the recommended minimum level by 
2022/23. 
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Item: 13.1 Ref: AINT/2020/13643 
Title: FOR INFORMATION: Cash and Investment Report April 2020   
  Container: ARC16/0001-5 
Author: Deborah Walls, Accountant      
Attachments: 1. Curve Securities Report April 2020        
 
RECOMMENDATION: 
 
That Council receive and note the Cash and Investment Report for April 2020. 
 
 

Context 
As at 30 April 2020, Council held $69,091,153 in investments and $1,395,352 as cash in the Trust 
Fund. Total of $70,486,505. 
 

Purpose 
The Cash and Investment Report provides an overview of cash and investments for the period 1 
April 2020 – 30 April 2020 and certifies compliance with Council’s Investment policy and the 
Local Government Act 1993 and Regulations. 
 
Proposal, Research and Analysis 
Cash and Investments 
 
Balances were as follows: 

Item/Account April 2020 
$ 

March 2020 
$ 

Movement 
$ 

Cash at Bank    

General Fund Bank Account - - - 

Trust Fund 1,395,352 1,394,672 680 

Total Cash 1,395,252 1,394,672 580 

    
Investments    

High Interest Cash At Call 8,804,675 8,893,096 (88,421) 

T-Corp IM Cash Fund 5,286,478 5,272,631 13,847 

Term Deposits 55,000,000 60,000,000 (5,000,000) 

Total Investments 69,091,153 74,165,727 (5,074,574) 

    

Total Cash & Investments 70,486,505 75,560,399 (5,073,894) 

 
Summary of Investment movements for April 2020: 

Term Deposit Maturities  New Investments 

Institution Amount Institution Amount 

Macquarie Bank $8,000,000 Macquarie Bank $8,000,000 

Macquarie Bank $2,000,000   

Defence Bank $1,000,000   

Bank of Queensland $1,000,000   

Police Financial Services $1,000,000   

Total $13,000,000 Total $8,000,000 
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Investment Revenue Earned  
 
 April 

2020 
Term Deposits $67,229 
T-Corp IM Cash Fund $13,847 
High Interest Account $3,548 
Trust Account $630 

Total $85,254 

 
As per the attached investment report (refer Attachment 1 section 2), as provided by Council’s 
investment broker Curve Securities, the investments are diversified across a range of 
institutions, with no one institution exceeding 30% of funds invested to ensure the portfolio is in 
line with the Investment Policy.   
 
Actual to Budget Comparison 
 

 YTD Actual Income YTD (Rev) Budget Difference 
Cumulative April 2020 $1,165,448 $1,324,975 ($159,527) 

Cumulative March 2020 $1,080,194 $1,192,478 ($112,284) 
Movement $85,254 $132,497 ($47,243) 

 
Outcome: Unfavourable Budget Variance of $47,243 for April 2020 due to lower than budgeted 
interest rates.  
 
Investment Yield 
 

 April 2020 March 2020 

Term of 
Investment 

ARC BBSW 
(3mth)  

Outperformance ARC BBSW  
(3mth) 

Outperformance 

6 months 1.87% 1.13% 0.74% 1.98% 0.80% 1.18% 

12 months 2.20% 1.65% 0.55% 2.29% 0.99% 1.30% 

 
Regulations 
All of Council’s investments for the period are in accordance with: 

 Council Investment Policy  

 Local Government Act 1993 – Section 625. 

 Local Government Act 1993 – Order of the Minister dated 12 January 2011. 

 The Local Government (General) Regulation 2005 – Reg 212. 
The investment of surplus funds must remain in line with Council’s Investment Policy. This will 
ensure sufficient working capital is retained and restrictions are supported by Cash. Cash 
management complies with the NSW Local Government (General) Regulation 2005. 
 
Summary 
The Cash and Investment Report provides an overview of cash and investments as at and for the 
periods ended 30 April 2020 and demonstrates compliance with Council policy. 
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Item: 16.1 Ref: AINT/2020/13688 
Title: FOR DECISION: Minutes- Traffic Advisory Committee - 5 May 2020. 

 Container: ARC16/0168-5 
Author: Belinda Ackling, Personal Assistant      
Attachments: 1. Minutes - Traffic Advisory Committee - 05 May 2020        
 
RECOMMENDATION: 
 
a) That the Minutes of the Traffic Advisory Committee meeting held on 5th May 2020 be 

noted and endorsed. 
 

b) That the request to extend the No Stopping zone in front of Beaurepaires, Dumaresq 
Street Armidale be denied. 

 
c) That the St Marys Bus Zone on the eastern side of Jessie Street between Rusden and 

Barney Streets, be made full time. 
 
d) That the parking on the western side of Jessie Street between Rusden and Barney 

Streets, be made 2hr in accordance with the parking strategy. 
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Item: 16.2 Ref: AINT/2020/15063 
Title: FOR INFORMATION: Minutes - Regional Growth and Place Activation 

Peak Advisory Committee 22 May 2020  Container: ARC19/3530 
Author: Melissa Hoult, Business Support Officer      
Attachments: 1. Minutes - Regional Growth and Place Activation Peak Advisory 

Committee - 22 May 2020        
 
RECOMMENDATION: 
 
That the Minutes of the Regional Growth and Place Activation Peak Advisory Committee       
Committee meeting held on 22 May 2020  be noted. 
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Item: 18.1 Ref: AINT/2020/14361 
Title: QUESTIONS ON NOTICE: Cr O'Connor   Container: ARC16/0033 
Author: Margaret O'Connor, Councillor      
Attachments: Nil      
 
QUESTION ON NOTICE 1. 
 
Given the concerns of Mall users (e.g. Armidale Express, 8 May 2020) 'Armidale mall: Moxon's 
Bakery owner angry at Armidale Regional Council decision', including the statement by My 
Bourke that he will shut his shop if current arrangements for access are not retained, can council 
staff assure us that current access arrangements will be retained for the time being? 

 
 

Answer:  
The concerns of some of the businesses in the mall around the uncertainty created by Council’s 
decision to exclude vehicles in the Mall are fully acknowledged. Discussions have already been 
had directly with businesses, including Moxon’s with respect to these concerns. A third party 
external review is being organised to review the current traffic movements in the Mall, including 
those by commercial vehicles to provide an understanding of the risks and potential mitigations 
required for future consideration by Council.  
 
Until the conclusion of the external review existing traffic arrangements will remain in place. 
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Item: 18.2 Ref: AINT/2020/14366 
Title: QUESTIONS ON NOTICE: Cr Robinson   Container: ARC16/0033 
Author: Dorothy Robinson, Councillor      
Attachments: Nil      
 
QUESTION ON NOTICE 2. 
 
1) Please provide the total commercial and residential water use in a) Guyra and b) Armidale in 
A) the 4 weeks to 13 April 2020;  B) the 4 weeks to 11 May 2020; C) since 11 May 
 
 

Answer:  
 

Estimated Residential and Non-residential water usage for the 
duration of four weeks (16 Mar - 12 April 2020) 

  Residential, ML Non-residential, ML 

Armidale  83.98 35.99 

Guyra  10.26 13.15 

 

Estimated Residential and Non-residential water usage for the 
duration of four weeks (13 April to - 10 May 2020) 

  Residential, ML Non-residential, ML 

Armidale  79.88 34.23 

Guyra  10.42 9.71 

 
Data for four weeks water supply from the 11th May will be available mid-June. 
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Item: 18.3 Ref: AINT/2020/14370 
Title: QUESTIONS ON NOTICE: Cr Robinson  Container: ARC16/0033 
Author: Dorothy Robinson, Councillor      
Attachments: Nil      
 
QUESTION ON NOTICE 3. 
 
Please provide information on the number and location of bores drilled by ARC in the past 12 
months, how much water has been extracted from them to date, and how much is likely to 
extracted in the next 6 months if the BOM forecasts are correct. 
 
 

Answer:  
Council cannot say how much water will be extracted from bores over the next 6 months. Water 
extraction is subject to the application for Water Access Licence being successful. A WAL 
application has been lodged for Guyra only at this stage.  
 
Water use from bores will be dependent on: 

1. Successful WAL applications and other regulatory approvals. 
2. Dam storage levels across the LGA 
3. Water demand; 
4. BOM outlook; 
5. The ability of individual bores to recharge; 
6. Water quality. 
7. Completion of bore network infrastructure.  

 

Bore # Location Status Water 
extracted 

Guyra test bores 

G1 WTP not developed  test only 

G2 Falconer Road not developed Nil 

G3 Sports complex not developed Nil 

G3B 
Sunburst Avenue 

currently being tested for potable 
water Nil 

G4 
Showground 

developed for potable water subject 
to WAL 3ML 

G5 
Izzeard Park 

developed for potable water Subject 
to WAL 11ML 

G6 Oban Street not developed Nil 

G7 Llangothlin Road not developed Nil 

G8 
Llangothlin Road 

currently being tested for potable 
water Nil 

G9 
Llangothlin Road 

currently being tested for potable 
water Nil 

G10 
Ebor Road 

currently being tested for potable 
water Nil 

Guyra monitoring bores 

G4MB Showground to monitor deep groundwater aquifer Nil 

G5MB Izzeard Park to monitor shallow groundwater Nil 
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aquifer 

G6MB Oban Street to monitor deep groundwater aquifer Nil 

G?MB White Park 
to monitor shallow groundwater 
aquifer 

Nil 

 Guyra Works Depot trial - not developed Nil 

Armidale Rural test bores 

P 1 Puddledock 
Rd./Tilbuster Ponds not developed Nil 

P2 666 Pud. Road not developed Nil 

P3 947 Puddledock Rd. not drilled Nil 

P4 1001 Puddledock Rd. not developed Nil 

D1 175 Boorolong Road not developed Nil 

D2 
Cluny Rd./Dumaresq 
Creek not developed 

Nil 

D3 Boorolong 
Rd./Dumaresq Creek not developed 

Nil 

D4 304 Dumaresq Road not drilled Nil 

D5 Primrose Hill not developed Nil 

D6 49 Old Inverell Road not drilled Nil 

R1 Pine Forest not drilled Nil 

R2 
Rockvale 
Road/Tilbuster not developed 

Nil 

R2B TSR not developed Nil 

R3 Rockvale 
Road/MacDonald’s Ck. not developed 

Nil 

R4 Burying Ground Ck. not developed Nil 

R5 Roans Road not developed  Nil 

R6 Armidale Ck. not developed Nil 

Armidale test Bores - ARMIDALE AIRPORT 

A1 RFS Operations not developed Nil 

A2 Animal Shelter developed for RFS 3ML 

Armidale city test bores 

T1 Harris Park not developed Nil 

T2 Rologas not developed Nil 

T3 O'Dell Street not developed for potable water test only 

T3B Elizabeth Park not developed for potable water Nil 

T4B Wheaton Oval not developed Nil 

T5 Racecourse not drilled Nil 

T6 Old Glenn Innes Road not developed Nil 

T7 Archery Club not drilled Nil 
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 Item: 18.4 Ref: AINT/2020/14371 
Title: QUESTIONS ON NOTICE: Cr Robinson  Container: ARC16/0033 
Author: Dorothy Robinson, Councillor      
Attachments: Nil      
 
QUESTION ON NOTICE 4.  
 
Is there any formal or informal agreement with Costas in relation to water? 
 
 

Answer:  
No 
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Item: 18.5 Ref: AINT/2020/14373 
Title: QUESTIONS ON NOTICE: Cr Robinson   Container: ARC16/0033 
Author: Dorothy Robinson, Councillor      
Attachments: Nil      
 
QUESTION ON NOTICE 4. 
 
Does ARC have any information about private bores in the area?  Who regulates them? 
 
 

Answer:  
ARC does not have any information on private bores. Private bores are regulated by Water NSW. 
NRAR (Natural Resource Access Regulator) may have a compliance role if a regulatory breach is 
suspected or reported. 
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 Minutes – Ordinary Council Meeting – February 2015 


5.2 Dumaresq Dam  Ref: INT/2015/01123 


1/15 Moved Cr Beyersdorf Seconded Cr Murat 
 
(a) That a request be made for State/ Federal Government Funding as the dam is a water 


supply fund legacy. 


(b) That the wall be strengthened by Option A (Concrete Buttressing). 


(c) That funds be provided from water fund reserve and loan funding under LIRS funding. 


(d) That the NSW Dam Safety Committee be advised regarding the time to undertake the 
design work contract preparation and construction. 


(e) That consultants (Arup) be advised to commence detailed design and contract 
preparation. 


(f) That the public land around Dumaresq Dam be leased from Council’s Water fund to 
Council’s General fund for recreation use and that a fee be established to cover loan 
repayment costs. 


AMENDMENT 


Moved Cr O’Connor Seconded Cr O’Donohue 
(a) That a request be made for State/ Federal Government Funding as the dam is a water 


supply fund legacy. 


(b)  That Council writes to the NSW Minister for Water (Hon Kevin Humphreys MP) along 
similar lines to the letter of Tamworth Regional Council and request clarification of : 


 
(i) When the NSW State Government Review into the Dam Safety Committee is 


likely to be completed;  
   
(ii) Advice as to  whether ADC is recommended/required to wait until completion of 


the above review before committing expenditure to the remediation of 
Dumaresq Dam Wall as per its current consultant’s recommendation in response 
to current DSC standards which are to be the subject of the abovementioned 
Review; 


 
(iii)  Whether the Minister can provide formal advice as to what action  ADC should 


take  pending the possibility of changed standards in the recommendations of the 
upcoming Review of the NSW Dam Safety Committee standards. 


 
( c ) That pending response to ( a) and ( b) above Council resolves that   its preferred option  


is option A( strengthening the dam wall by concrete buttressing). 
 
(d) That funds be provided from water fund reserve and loan funding under LIRS funding. 


(e) That the NSW Dam Safety Committee be advised regarding the time to undertake the 
design work contract preparation and construction. 


(f) That consultants (Arup) be advised to commence detailed design and contract 
preparation. 


(g) That the public land around Dumaresq Dam be leased from Council’s Water fund to 
Council’s General fund for recreation use and that a fee be established to cover loan 







repayment costs as soon as advice has been received.  


(h) That Council is provided with a further report on the  financial options including the 
lease arrangement between Council and its Water Fund for the payment of the 
remaining funds for the strengthening work  on the dam wall additional to the  
identified water fund reserve contribution.  


 
The Amendment on being put to the vote was CARRIED UNANIMOUSLY. 
 
The Amendment became the substantive motion.  
 
The Motion on being put to the vote was CARRIED UNANIMOUSLY. 


 








 
 


 
 


 


 
 
  


TRAFFIC ADVISORY COMMITTEE 
 


Held  
 


Via email 
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30th April 
For the scheduled meeting  


 


5th May 2020 
 


Request endorsement by Committee Members  
 


Committee Members: 
Councillor Libby Martin (ARC Chair) 
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Mr Stefan Wielebinski  (RMS) 
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Mr Ambrose Hallman (Manager Development and Regulatory Services) 
Mr Graham Earl (ARC Technical Officer) 
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1. Apologies / Leave Of Absence  
 Nil 
 
 
2. Confirmation of Previous Minutes - 
 


 CONFIRMATION OF THE MINUTES OF THE TRAFFIC ADVISORY COMMITTEE MEETING HELD ON 
7 APRIL 2020 


 The Traffic Advisory Committee Recommends: 
 
That the minutes be taken as read and be accepted as a true record of the Meeting. 
 
The Motion on being put to the vote was CARRIED UNANIMOUSLY.. 
   
 
3. Declarations of Interest   
 Nil 
 
4. Business Arising 
 


 4.1 Business Arising from 3rd March 2020 Ref: AINT/2020/12400 (ARC16/0168-5) 


 NOTED: 
 
That the actions from the Meeting of the 3rd March be noted.  
 
  
 
5. Special Event Reports 
 Nil 
 
6. Correspondence 
 


 6.1 Beaurepaires request for No Parking signs Ref: AINT/2020/12237 (ARC16/0168-5) 


 The Traffic Advisory Committee Recommends: 
 
That the request to extend the No Stopping zone in front of Beaurepaires, Dumaresq Street 
Armidale be denied. 
 
The Motion on being put to the vote was CARRIED UNANIMOUSLY. 
 
 
 


 6.2 Proposed Changes to Parking in Jessie St adjacent to St Mary SchoolRef: AINT/2020/12242 (ARC16/0168-5) 


 The Traffic Advisory Committee Recommends: 
 
a) That the St Marys Bus Zone on the eastern side of Jessie Street between Rusden and 


Barney Streets, be made full time. 
b) That the parking on the western side of Jessie Street between Rusden and Barney 
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Streets, be made 2hr in accordance with the parking strategy. 
The Motion on being put to the vote was CARRIED UNANIMOUSLY. 
  
 
7. General Business  


Nil 


 
  
  
There being no further business added to the agenda, committee member responses were 
provided by 11th  May,  the minutes were finalised 11 May 2020.  
 
The Next meeting scheduled for the Traffic Advisory Committee is the 2nd June 2020.   
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Abbreviations and Glossary


Table 1 Abbreviations


Abbreviation Meaning


AEP Annual Exceedance Probability


AFC Acceptable Flood Capacity


ANCOLD Australian National Committee On Large Dams


DSEP Dam Safety Emergency Plan


DSC NSW Dams Safety Committee


FSL Full Supply Level


MDE Maximum Design Earthquake


OBE Operating Basic Earthquake


PMPDF Probable Maximum Precipitation Design Flood


PMF Probable Maximum Flood


Table 2 Glossary


Term Meaning


Abutment That part of the valley side against which the dam is
constructed.


Acceptable Flood
Capacity


The AFC is the minimum flood capacity required by a dam to
provide an acceptable level of safety to downstream
communities and the environment from a flood initiated dam
failure.


Annual
Exceedance
Probability (AEP)


Probability at which an event of specified magnitude will be
equalled or exceeded in any year.


Auxiliary Spillway A secondary spillway designed to operate only during very
large floods (used as a supplementary or emergency
spillway).


Dam An artificial barrier constructed for storage, control or
diversion of water, other liquids, silt, debris or other liquid-
borne material.
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Term Meaning


Dam Crest Frequently used to denote top of dam.  However, the term
Crest is usually applied to the level at which water may
overflow the spillway section of the dam.  Term ‘Top of Dam’
is preferred to denote uppermost surface of the dam proper,
excluding parapets, handrails, etc. – see Spillway Crest.


Dam Safety
Emergency Plan
(DSEP)


A continually updated document incorporating instructions
and maps that, together with ongoing public education,
outlines the actions to be taken by a dam owner to deal with
an emergency situation or unusual occurrence at a given dam
or reservoir.


Dambreak analysis An analysis that provides an estimation of downstream flood
effects resulting from dam failure.  The analysis includes a
dam breach analysis and the routing of the dambreak
hydrograph through the downstream channel.


Failure of Dam In terms of structural integrity, the uncontrolled release of the
contents of a reservoir through collapse of the dam or some
part of it.


Foundation The surface of the valley floor and abutments on which the
dam is constructed.


Maximum Design
Earthquake (MDE)


The MDE will produce the maximum level of ground motion
for which the dam should be designed and analysed.  It will
be required at least that the impounding capacity of the dam
be maintained when subjected to that seismic load.


Operating Basis
Earthquake (OBE)


The OBE will produce a level of ground motion which will
cause only minor and acceptable damage at the dam site.
The dam, appurtenant structures and equipment should
remain functional and damage from the occurrence of
earthquake shaking not exceeding the OBE should be easily
repairable.


Probable Maximum
Flood (PMF)


The flood resulting from PMP coupled with the worst flood-
producing catchment conditions that can be realistically
expected in the prevailing meteorological conditions.


Probable Maximum
Precipitation (PMP)


The theoretical greatest depth of precipitation for a given
duration that is physically possible over a particular
catchment area, based on generalised methods.







iii21/15995/146734 Dumaresq Dam
Investigation of Physical Condition and Upgrading Options


Term Meaning


Spillway A weir, conduit, tunnel, gate or other structure, designed to
permit discharges from the reservoir to convey flood waters
safely past a dam.  For this basin, the term spillway refers to
the low section of the embankment (as opposed to the outlet),
which is designed for overtopping


Spillway Crest The uppermost portion of the spillway overflow section.


Toe of Dam The junction of the downstream (or upstream) face of a dam
with the ground surface (foundation).  Sometimes “heel” is
used to define the upstream toe of a concrete gravity dam.


Top (Crest) of Dam The elevation of the uppermost surface of a dam proper, not
taking into account any camber allowed for settlement, kerbs,
parapets, crest walls, guardrails or other structures that are
not a part of the main water retaining structure.  This
elevation may be a roadway, walkway or the non-overflow
section of a dam.


UNIT CONVERSION


RL (m) = RL (ft) x 0.3048 – 13.175


Based on the dam top spillway level surveyed by Michel Survey Group (1999),
RL 3566.75 ft = RL 1073.97 m
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1. INTRODUCTION


1.1 Project Background
Dumaresq Dam is a “High A” Consequence Category dam that is currently unable to
safely pass the design flood required by New South Wales (NSW) Dam Safety
Committee (DSC).


Since the late 1990’s there have been a number of studies carried out for Dumaresq
Dam. The first study was by the then NSW Department of Land and Water
Conservation (DLWC) in year 1997. In their study, the concern about the stability of the
dam was raised after a preliminary stability analysis was undertaken indicated that the
dam was not safe.


Earthtech Consultants Pty. Ltd. subsequently carried out a stability assessment of the
dam on behalf of the dam owner, Armidale Dumaresq Council (Earthtech, 2002).  The
stability analysis was based on the ANCOLD (1991 and 1998) guidelines.  The
analysis found that the dam does not meet the current acceptable stability criteria.


The study reported on herein examines options for improving the stability of Dumaresq
Dam.


1.2 Scope of Study
Armidale Dumaresq Council engaged GHD Pty Ltd (GHD) to carry out a study entitled
“Investigation of Physical Condition, and Options for the Upgrading of Dumaresq Dam
to Acceptable Flood Capacity”, Contract No. A06/2874. The main objective of this
study is to identify and assess the engineering options available for upgrading the
Dumaresq Dam to safely comply with the dam safety criteria as required by the New
South Wales (NSW) Dam Safety Committee (DSC) and Australia National Committee
on Large Dams (ANCOLD).


The scope of work for this engagement includes the following activities:


Task 1 Carry out geotechnical investigations to assess the concrete strength and
quality, foundation conditions and stabilization options which include
anchorage of the dam into the rock base and the effectiveness and action of a
cut-off wall against development of any seepage through the foundation.


Task 2 Undertake an up-to-date flood study based on the latest BOM guidelines
together with an updated dambreak study.


Task 3 Identify the engineering options available for upgrading the Dumaresq Dam.


Task 4 Survey the downstream area of the dam to provide sufficiently detailed survey
information suitable for detailed engineering designs for the option that is
proposed to enhance the overall safety of the dam.


Task 5 Assess the value of the dam which is not directly associated with the financial,
engineering and environmental concerns, taking into account its heritage
value, and the value as a recreational facility in the area.
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Task 6 Provide a brief assessment on purchasing outright or relocating the property
called “Idle Acres” at about 3.8 km downstream of the dam.


Task 7 Carry out a preliminary environmental assessment of the preferred option to
determine if an Environmental Impact Statement (EIS) is required for this
project.


1.3 Report Arrangement
The remainder of this report is arranged as follows:


Section 2 briefly describes the characteristic of dam;


Section 3 summarises the review of previous studies;


Section 4 provides the details of the geotechnical investigation;


Section 5 summaries the hydrological study associated with this study;


Section 6 investigates the structural integrity and stability of the existing dam;


Section 7 details the available options for upgrading the dam;


Section 8 explains in detail the four upgrading options preferred by Council and
DWE;


Section 9 summarises the cultural heritage assessment study conducted by Navin
Officer as part of this engagement;


Section 10 outlines the potential impacts on the environment for each upgrading
option and provides a preliminary desktop environmental assessment;


Section 11 identifies other potential issues associated with the upgrading works;


Section 12 discusses the proposal to purchase the property near the dam called
“Idle Acres”;


Section 13 provides the indicative cost estimates for each of the upgrading options;


Section 14 summarises this study and provides recommendations.







321/15995/146734 Dumaresq Dam
Investigation of Physical Condition and Upgrading Options


2. DESCRIPTION OF EXISTING DAM


2.1 General
This section provides the background information and description of Dumaresq Dam.


2.2 Background (Ministry of Energy and Utilities 2003, DLWC
1997)


Dumaresq Dam is a concrete gravity dam structure constructed in 1896 by the then
NSW Public Works Department. It is typical of the concrete gravity dams constructed
at that time, comprising a relatively slender cross-section with raised abutments and
lowered overflow spillway crest. The purpose of the dam was to augment the water
supply to Armidale and surrounding area, a function it fulfilled until 1968 when Malpas
Dam was constructed.  Since then, the dam has been used for recreational purposes
and for emergency water supply only.


Dumaresq Dam was constructed on the Dumaresq Creek.  The reservoir surface area
at the FSL of 1073.97 m AHD is 0.12 km2. The original storage capacity of the dam
was 440 ML (DLWC, 1997). However due to silt deposition in the reservoir, the storage
capacity is now approximately 380 ML (Michel Survey Group, 1999).


The dam is a “plum” straight concrete gravity dam with both the upstream and
downstream sides being faced with a 300 mm thick layer of concrete.


2.3 Dam Location
The dam is located approximately 10 km north west of Armidale.  Access to the Dam
from the junction of Faulkner and Donnelly Streets is as following:


 Travel 4 km west along Donnelly St/ Queen Elizabeth Dr/ Handle St to the
junction with Boorolong Road and turn right into Boorolong Road,


 5 km north along Boorolong Road and turn right into Dumaresq Dam Road,


 Travel 5 km along Dumaresq Dam Road to the dam site.


All the roads to the dam site are sealed except for the last 2 km of Dumaresq Dam
Road, which is a gravel road into the dam site.


2.4 Dam Data
Table 3 below summarises the details of the Dumaresq Dam.


Table 3 Dam Data (SMEC 2002, Ministry of Energy and Utilities, 2003)


Item Description


General


     Name Dumaresq Dam







421/15995/146734 Dumaresq Dam
Investigation of Physical Condition and Upgrading Options


Item Description


     River Dumaresq Creek


     Nearest Town Armidale


     Year of Construction 1896


     Purpose Water Supply (until 1968), thereafter


Recreation and Emergency Water Supply


     Owner Armidale Dumaresq Council


     Designer NSW Public Works Department


     Constructor NSW Public Works Department


Consequence Categories


     Sunny Day High A


     Incremental Flood High A


Hydrology


     Catchment Area 21 km2


     Acceptable Flood Capacity (AFC) PMPDF


Reservoir


     Full Supply Level (FSL) 1073.97m AHD


     Capacity at FSL Presently approximately 380 ML (1)


(due to siltation)


     Reservoir area at FSL 0.12 km2


     Freeboard (Dam Wall) 0.78 m


     Freeboard (Dam Embankment) 1.3 m


     Silt Level At approximately 214 m AHD


Dam Wall


     Type Plum Concrete Straight Gravity Dam


     Maximum Height Approximately 11.9 m above Foundation
Level


     Crest Level 1074.75 m AHD
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Item Description


     Length Approximately 189 m long (including
spillway)


Right Abutment Embankment


     Type Homogenous earthfill with puddle core
cutoff to rock foundation


     Upstream Slope 3H : 1V


     Downstream Slope 2.5H : 1V


     Crest Level 1075.3 m AHD


     Length Approximately 49 m long


Spillway


     Type Broad Crested Weir


     Spillway Crest Level 1073.97 m AHD


     Length Approximately 97.5 m long


Outlet


     375 mm diameter floating trunnion leading into 225 mm diameter main


     Scour Valve 600 mm


(1) Based on the Reservoir Capacity Graphs  by Michel Survey Group (1999)







621/15995/146734 Dumaresq Dam
Investigation of Physical Condition and Upgrading Options


3. PREVIOUS STUDIES


3.1 General
Various reports and drawings were made available to GHD by Armidale Dumaresq
Council. The principal documents are listed below:


Dumaresq Dam Report on Stability Assessment for Armidale Dumaresq Council,
November 2002, EarthTech Consultants Pty Ltd.


Review of Seismicity – Malpas Dam, November 2005, Environmental Systems &
Services (ES&S).


Dumaresq Dam 2003 Surveillance Report for Armidale Dumaresq Council, Report
No. 223, December 2003, Ministry of Energy and Utilities.


Dumaresq Dam Third Surveillance Report for Armidale Dumaresq Council, Report
No. SUR168, November 1997, Department of Land and Water Conservation
(DLWC).


Dumaresq Dam Portfolio Risk Assessment, July 2002, prepared by Snowy
Mountains Engineering Corporation (SMEC) for Department of Land and Water
Conservation (DLWC).


3.2 EarthTech (2002) – Stability Assessment
EarthTech Pty Ltd carried out a safety review of Dumaresq Dam in 2002. The study
reported that the dam does not meet the ANCOLD Guidelines in terms of normal loads
and flood conditions. However, the report indicated that the dam would be safe during
the design earthquake.


An appraisal of the Earthtech (2002) report has been undertaken to determine if the
findings were accurate and appropriate for use in this study. Generally, the findings are
appropriate except for the extreme load case, i.e. Maximum Design Earthquake (MDE)
at FSL storage. EarthTech suggested that the dam would be stable during MDE
magnitude earthquake with the line of action of the resultant force located inside the
base, with 33% in tension. This however is incorrect as shown in Section 6.6 below.


The report further recommended the following remedial options for the dam:


 Do nothing;


 Remove the dam;


 Reduce the height of the dam by approximately 2.5m;


 Retain the existing dam and install either post-tensioned or passive anchors.


3.3 SMEC (2002) – Portfolio Risk Assessment
A portfolio risk analysis was carried out for Dumaresq Dam by SMEC in 2002. The
assessment showed that the Dumaresq Dam fails to meet DSC requirements because,
in extreme events, the pressure of water may cause the dam to fail or floods could
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outflank the dam and consequently lead to catastrophic failure.  They reported the
probability of failure for the dam as given below:


Table 4 Probability of Failure (SMEC 2002)


Case Probability Level of Acceptance


Static (Normal Operation) 1 : 4 000 # Tolerable


Earthquake 1 : 5 000 # Tolerable


Flood 1 : 2 000 Unacceptable


Note: # This appears to be inconsistent as typically a dam is more prone to failure
during an earthquake than under normal operating conditions.


The report indicated that, in the event of dam failure, the total cost of damage would be
approximately $15 million, while 122 persons would be placed at risk, potentially
resulting in 3 fatalities.  SMEC (2002) recommended that the concrete dam wall be
strengthened by installing post-tensioning anchors associated with raising or provision
of protection against overtopping for the right embankment dam section.


3.4 DLWC (1997) – Surveillance Report
In the Third Surveillance Report, prepared by the then NSW Department of Land and
Water Conservation (DLWC) in 1997, concern about the stability and the safety of the
dam was raised (DLWC 1997). In the report, the DLWC carried out a preliminary
stability analysis in accordance with the ANCOLD (1991) method. The analysis results
demonstrated that with storage at FSL, tensile stresses would develop in the upstream
face of the dam, resulting in horizontal cracks developing right through the dam wall.
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4. GEOTECHNICAL INVESTIGATIONS


4.1 Introduction
The objectives of the geotechnical investigation were to provide factual data on the
following:


Engineering properties of the materials within the concrete gravity dam and its rock
foundation, including compressive strength, tensile strength and permeability;


The location of horizontal construction joints and cracks within the concrete dam;


The condition, spacing and orientation of joints and cracks within the rock
foundation and condition of the dam/foundation interface; and


The permeability of concrete in the dam and rock foundation, and the seepage rate
through joints/cracks within the dam body and at the dam/foundation interface.


Findings of this part of the study are reported in a separate report, i.e. “Report on
Dumaresq Dam Geotechnical Investigations of Dam Wall” (GHD, 2008a). A summary
of the key information of the geotechnical investigations are presented in the following
sub-sections.


4.2 Dam Wall
The dam wall is constructed of granite aggregate plums varying in diameter up to
1.18m, as intersected during core drilling, within the concrete matrix.


4.2.1 Granite “Plums”


The granite plums appear to have been inserted across construction joints to provide a
shear connection across the concrete lifts, though they may also have been used
elsewhere as general “bulking” material. Based on laboratory testing undertaken on the
core recovered from the granite plums, the unconfined compressive strength of the
plums varied from 176 to 188 MPa.


4.2.2 Concrete Matrix


The concrete within the dam wall, as encountered within the boreholes, was of varying
quality and consistency. As noted in the previous report by EarthTech (2002), this
variation appears to be consistent with manually batched and poured concrete as was
practiced at the time the dam was constructed. From the recovered core, it is evident
that construction lifts contain some areas of voided concrete. The concrete matrix
immediately below the granite plums was also found to be more porous than
elsewhere. This is likely to be attributable to lack of compaction during placing of the
plums. Based on laboratory testing, the mean unconfined compressive strength for the
concrete matrix is 25.5 MPa. The equivalent characteristic compressive strength is
13 MPa.
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The permeability of the concrete dam was investigated in-situ using packer tests.
These tests recorded flow in the range 0.02 to 0.1 l/min for the applied test pressures.
The permeability of the concrete was found to be less than 1 lugeon (i.e. approximately
10-7 to 10-8 m/s), corresponding to a low mass concrete permeability and tight joints
within the test intervals undertaken.


4.3 Dam Foundation


4.3.1 Geological Mapping Review


Geological mapping of the bedrock exposures downstream was undertaken for the
EarthTech (2002) study. The mapping was reviewed and is generally considered to be
representative of the conditions observed. The summary findings of the geological
mapping included within the EarthTech report are:


Major joint spacings vary from 0.3 m to 5 m, with a predominant spacing at about
2.0m.


Surface joints are weathered and are generally open or altered. The surface
mapping does not comment on the condition of joints with depth. However, it is
likely that joints at moderate depth are at least discoloured. With regard to in situ
permeability, the rock material will be practicably impermeable, with mass
permeability being dependant on the fracture flow, which in turn will be dependent
on joint condition and spacing.


Major joint sets emerging from a stereographic plot are:


o 40/102 (dip/dip direction)


o 85/150


o 85/230


There is no visual evidence of a near horizontal set.


The interface between the downstream face of the dam and in situ bedrock
suggests a good interlock between the foundation concrete and rock.


The rock is generally slightly weathered to fresh. Most surface outcrops are
discoloured by surface weathering and lichen growth. However, fresh rock is
apparent within about 10 mm of outcrop surfaces.


One area of completely decomposed granite is present at chainage 45 m, offset 5
m from the downstream face. This material does not appear to extend beneath the
dam foundation.


Rock strengths are estimated at “high” to “extremely high” (probably greater than
100 MPa and possibly in the range 150 to 200 MPa).


4.3.2 Subsurface Conditions


One of the boreholes penetrated the base of the concrete dam wall and encountered
the underlying granite foundation material at 9.4 m depth of hole. The granite/concrete
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contact was oriented at around 10 to 18 degrees from horizontal and was tight. A
natural defect was encountered 70 mm below the concrete contact inferred to be a
joint oriented at 30 degrees to the horizontal with some iron staining evident. Other
joints encountered over the cored interval from 9.4 to 15.7m are detailed on the core
log sheets attached in GHD (2008a).


The permeability of the foundation rock concrete was also investigated using packer
tests. These tests recorded flow in the range 0.5 to 4.3 l/min for the applied test
pressures. The permeability of the rock was found to be less than 8 lugeon (in the
order of 10-6 m/s).


In addition, based on the single foundation drill hole and previous studies, there
appears to be no firm evidence that continuous clay seams and horizontal joints are
present.  However, it is possible that the single foundation drill hole and geological
mapping missed clay seams and horizontal joints.  Future investigations prior to
detailed design should include oriented angled boreholes to confirm the structural
geology of the foundation beneath the dam wall.
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5. HYDROLOGICAL STUDY


5.1 Introduction
The existing hydrological information available is out-of-date. The hydrological data
quoted in the recent studies including the Fourth Surveillance Report (DEUS 2003),
Portfolio Risk Assessment Report (SMEC 2002), Dam Safety Emergency Plan (DPWS
2001), Dambreak Study Report (DPWS 2000) were originated from the 14 year old
Flood Study Report (DPWS 1994). A review of the Flood Study Report indicated that
the study was based on the method and data in the 1987 version of the Australian
Rainfall and Runoff (AR&R), and Bulletin 51 of the Bureau of Meteorology (BOM). The
AR&R was revised in 1997, and BOM issued Bulletin 53 providing guidelines for
estimating the Probable Maximum Precipitation (PMP). Amendments to Bulletin 53
were made in December 1996 and January 2003. The amended Bulletin 53 has since
been superseded by the BOM report “The Estimation of the Probable Maximum
Precipitation in Australia: Generalised Short Duration Method” (GSDM), June 2003.
For this appointment, a new hydrological study, based on the latest BOM guidelines,
has been carried out together with an updated dambreak study. The findings of this
study are presented in the report, “Report for Dumaresq Dam Dambreak Study and
Flood Inundation Mapping (GHD, 2008b)”. A summary of the key findings of the
hydrological study are presented below.


5.2 Hydrological Study
The NSW Dam Safety Committee (DSC) requires that a High A consequence category
dam such as Dumaresq Dam to be capable of passing the PMPDF flood event.
Hydrological modelling was carried out using the XP-RAFTS software to determine
flood peaks flowing into the dam.


In the absence of pluviographic and corresponding runoff records in the vicinity of the
site, no calibration could be undertaken and a “regional” parameter approach was
adopted as outlined in the AR&R. Rainfall was spatially distributed for the PMPDF
event.


It was found that the maximum peak water level in the dam resulted from the 2.5-hour
PMPDF storm event. For this storm event, the peak water level is RL 1076.3m and the
peak inflow is 1047 m3/s.


Figure 1 below shows the flood routing curve for the PMPDF event.
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Figure 1  Flood Routing Curve (Existing Dam)


Dumaresq Dam Flood Routing for PMPDF (2.5 Hours Storm Event)
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6. STABILITY ASSESSMENTS 


6.1 Introduction 
The current study investigates the stability of the dam using the strength parameters 
derived from the geotechnical investigations. The principal aim of the analysis is to 
assess the stability of the dam for three conditions, namely full supply level, extreme 
flood event and seismic loading conditions. 


6.2 Existing Dam 


6.2.1 Concrete Quality 


The dam was constructed in 1896 using plum concrete with some (presumably) better 
quality concrete named as “Special Concrete” at the upstream face of the dam.  


The 2003 Surveillance Report concluded that the dam is in a relatively good condition.  
Aggregate is exposed at the upstream face of the dam due to a loss of cement matrix; 
however, the erosion is not severe.  Furthermore, there is no evidence of misalignment 
between blocks, differential movement or tilting of the downstream face of the dam.   


Two crack mappings were done in 1999 and 2003 respectively by Michel Survey 
Group Services.  Based on the maps, no horizontal cracks were detected.  All the 
cracks detected were vertical and mostly developed from the crest. Comparing the two 
maps, only a few additional minor cracks have occurred in the dam wall between 1999 
and 2003. 


EarthTech (2002) has collected some of the concrete samples from the dam for 
investigation.  Some of their findings are listed below: 


• No deleterious alkali-aggregate reaction is evident. 


• The concrete is porous. 


• No carbonation was observed. 


• There is evidence of significant water seepage and build up of calcite scale on 
the downstream side of the dam wall. 


For this study, GHD sampled the dam’s concrete core to investigate the strength of the 
concrete.  Visual inspections of the concrete cores found that they were porous 
especially directly below the plums. As reported by EarthTech (2002), this may be a 
result of poor compaction.  The compression and tension test results are presented in 
a GHD report (2008a). A summary of the material properties as determined by testing 
for this study and those that were reported by EarthTech is given in Table 5. Table 5 
also gives the strength parameter value adopted in this analysis. Some of these values 
are estimated based on our experiences in previous similar studies. 
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Table 5 Concrete Properties 


Property EarthTech 
(2002) 


GHD 
(2008a) 


Adopted 
Value 


Remark(s) 


Density 
(kg/m3) 


2280 – 2360¥ 2050 – 2250¥ 2400*  


Mean 
Compressive 
Strength (MPa) 


23 25.5 24  


Mean Tensile 
Strength 


- 2.46 MPa 130 kPa 


(Refer to 
Section 


Much lower strength 
was adopted due to 
little confidence on the 
concrete quality and 
limited extent of testing 
performed.  


 6.6) 


Cohesion  - - 500 kPa GHD estimated value 
based on Ruggeri (2004) 


Frictional 
Angle 


- - 45o Lower bound value for 
concrete 


Notes: 
¥ indicates density of concrete mortar 


* The average density of the dam (concrete mortar + plum aggregate) is taken to be 
2400 kg/m3. 


6.2.2 Rock Foundation 


The characteristics of the rock foundation used in this analysis were established based 
on the geotechnical appraisal conducted by GHD (2008a). Table 6 below summarises 
the adopted rock foundation properties used in this analysis.  


Table 6 Adopted Rock Foundation Properties 


Property Adopted Value Remark(s) 


Density 2670 kg/m3  


Mean Compressive Strength 150 MPa  


Concrete / rock interface 
cohesion, cr


300 kPa GHD estimated value based 
on Ruggeri (2004) 


Concrete / rock interface frictional 
angle, φr


45o Lower bound value for rock 


6.2.3 Downstream Earthfill Materials 


The dam is constructed on the excavated rock foundation below the existing ground 
level.  As no construction records are available, it is not clear what the quality of the 
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material downstream of the dam is. It is not certain whether the material is backfilled or 
is the original uncut bedrock.  For this reason, this study has assumed that 
downstream material is erodible and provides no support or restraint to the stability of 
the dam. 


6.2.4 Upstream Silt Deposition 


Significant silt has been deposited in the reservoir since the dam was constructed.  
The silt acts as an additional static pressure on the upstream face of the dam wall.  
The siltation survey undertaken in 1999 by Michel Survey Group showed the silt levels 
vary across the dam length.  A cross section of the dam showing its approximate 
foundation level and silt level is appended in  Appendix D.  In general, it was found that 
the silt deposit was not more than 1.5m thick and occurred mainly on the left hand side 
of the dam.  In this study, the silt level is therefore assumed to be 1.5m above the 
existing ground level and the load imposed by silt is assumed to be the “at-rest” 
condition for normal full supply level operation and the “active” condition for the flood 
and earthquake scenarios.  


6.2.5 Potential Debris during Flood 


The debris loading has not been taken into account in these analyses. Desktop studies 
show that the catchment area of the dam is not heavily vegetated.  The overall flow 
velocity towards the dam wall is also expected to be insignificant as the water is always 
contained within the reservoir storage basin.  The impact of a mat of debris and logs on 
the dam are thus assessed to be insignificant.   


6.3 Load Conditions 
Basic load conditions appropriate to the existing dam and the development of 
strengthening options are as outlined below. 


6.3.1 Normal Load Condition 


The loading consists of the steady state case with FSL RL 1073.97m on the upstream 
side of the dam and no tailwater at creek bed level on the downstream side, associated 
with an at rest silt load.  


6.3.2 Design Flood Condition 


The loading consists of the steady state case with flood water level at RL 1076.3m on 
upstream side of the dam and tailwater level at RL 1065m on the downstream side. 
The downstream tailwater level is estimated to be 3m above creek bed level, predicted 
using hydraulic calculations recommended by Chow (1959).  


6.3.3 Design Earthquake Condition  


There is no available site-specific seismicity data for Dumaresq Dam. The closest 
available seismicity data is for Malpas Dam, which is approximately 20 km away. This 
seismicity study was conducted by Seismology Research Centre, a division of ES&S 
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(Environmental Systems and Services), Victoria in 2005. After discussion with ES&S 
personnel who developed seismic data for Malpas Dam, it has been concluded that the 
seismic data for Malpas Dam can also be applied with minimal error for Dumaresq 
Dam.  


The ANCOLD Guidelines for Design of Dams for Earthquake (1998) defines two 
design earthquake events to be considered: the Operating Basis Earthquake (OBE) 
and the Maximum Design Earthquake (MDE).  The more critical of the two, the MDE 
will produce the maximum level of ground motion for which the dam should be 
designed or analysed and it is normally required that the dam be analysed with the 
water at full supply level under this seismic load.  


NSW Dam Safety Committee Publication DSC 16 (Feb 2000) – “Requirements for 
Earthquake Assessment of Dams“  Table 3.2 requires that the Annual Exceedance 
Probability (AEP) of the MDE for a High A Consequence Category Dam where loss of 
life is expected, should not exceed 1x10-4 (i.e. 1 in 10 000).  


On the basis of the Malpas Dam seismicity study, a peak ground acceleration for the 
MDE is 0.3g, corresponding to the 1 in 10 000 MDE event has been adopted.    


6.4 Acceptable Criteria  
The minimum Factor of Safety (FOS) adopted for all the analyses follows the ANCOLD 
(1998) recommendations.  The minimum FOS requirements are given in the following 
Table 7.  


Table 7 Minimum Factor of Safety 


Design Load 
Condition 


Sliding Factor Position of Resultant 
Force 


Min Compressive 
Stress Factor 


Usual Condition 1.5 Mid-third of foundation. 
No tension 


4.0 


Unusual Condition 
due to Flood or 
OBE 


1.3 Mid-half of foundation. 
One-quarter tension 


2.7 


Extreme Condition 
due to MDE 


1.1 Within foundation 1.1 


6.5 Analysis Methodology 
The stability analyses have been carried out using the GHD in-house developed 
spreadsheet. The spreadsheet is based on conventional two dimensional cantilever 
beam theory to determine the stresses and actions across horizontal planes through 
the dam. 


Cracking is assumed to occur when the tensile strength of the concrete or foundation is 
exceeded. Cracking extends until the stress at the root of the crack equates to the 
allowable tensile strength. 
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Uplift develops when water enters the interstitial spaces with the body of the dam as 
well as in the dam – foundation interface. The uplift pressure within existing cracks and 
pores in concrete or along the dam – foundation interface was calculated using the 
method recommended by ANCOLD (1991).  


The maximum section of the dam has been found to be the most critical, with the 
critical analysis plane occurring at the foundation contact. 


6.5.1 Earthquake Analysis 


The earthquake forces on the dam have been determined to examine the effects of 
siemic loading on the dam. The hydrodynamic pressure for water is calculated using 
the Zangar (1952) method while the pseudo-static silt pressure is calculated using the 
Mononobe-Okabe method (1924). 


6.6 Status of Existing Dam 
This section presents the results of the analyses described above. The results of the 
stability analysis are presented in Table 8 below. As expected, the stability assessment 
confirms that the existing dam is unable to satisfy current acceptable stability criteria as 
found by previous studies by DLWC (1997) and EarthTech (2002).  


Table 8 Results of Stability Analysis of Existing Dam 


Upstream Downstream


Normal Operation + FSL 0% ^ -106.8 277.3 Within Surface 4.35


Flood Condition 100% -286.4 416 Outside Surface failed by overturning


Earthquake + FSL 100% -341.5 512 Outside Surface failed by overturning


^ Rely on tensile strength of concrete


Loading Case % of Crack at 
Base


Stresses at Base (kPa) Location of 
Resultant Force


Sliding Shear 
Factor


 


Based on the analysis and that of EarthTech (2002), it is obvious that for the dam to 
have performing satisfactorily to date, both the concrete and the foundation must be 
capable of sustaining a level of tensile stress in order to prevent full crack propagation 
and overturning for the normal FSL case. Based on our calculations and those of 
EarthTech, a tensile stress in the order of 100 kPa (at foundation level RL 1062.9m) is 
developed at the upstream face of this critical foundation contact level. This tensile 
stress is not considered high given the reasonable quality of the concrete and the 
foundation. In addition, the dam has performed satisfactorily in excess of 100 years 
and has been overtopped on several occasions during its life; it can therefore be 
concluded that the available tensile capacity in the concrete is more than 100 kPa.  


GHD conducted four indirect tensile strength (Brazilian splitting) tests on the concrete 
core. The laboratory test results showed that the concrete has a tensile strength 
between 1.45 MPa and 3.2 MPa, as showed in Table 9. According to EPRI (2002), the 
splitting tensile strength however gives a much greater indicated strength than that of 
direct tensile strength. The CEB-FIB code and Ruggeri (2004) suggested that the 
direct tensile strength is approximately 90% that of splitting tensile strength. Hence, in 
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this case, the lowest direct tensile strength obtained from the laboratory testing is 
approximately 1.3 MPa as shown in Table 9 below. The fact that the dam has operated 
satisfactorily for more than 100 years supports the conclusion that the concrete is able 
to withstand tension. 


Table 9 Concrete Tensile Strength 


Estimated Value Test 
Sample 


Indirect 
Tensile 


Strength


Direct Tensile 
Strength (ft) 
(CEB-FIB code 


and Ruggeri 2004) 


Average 
Compressive 


Strength 


USBR 
Tensile 


Strength 


AS 3600 
Tensile 


Strength 


2b 1.45MPa 1.30MPa 


3b 3.20MPa 2.90MPa 


6b 3.05MPa 2.75MPa 


7 2.15MPa 1.95MPa 


24 MPa 1.2 MPa 1.95 MPa 


However, it is worth noting that concrete is a quasi-brittle material. Irreversible crack 
failure will occur once the applied tensile stress exceeds its tensile capacity. When the 
concrete is cracked, the concrete loses all its tensile capacity and the crack will 
potentially propagate if further excessive tensile stresses are applied. Although it is 
recognised that, at present, the concrete has high tensile strength as indicated in Table 
10, the concrete may crack and lose its tensile capacity if it is subjected to extreme 
loading. On this basis, a large material reduction factor was applied to the tensile 
strength obtained by laboratory testing and the ultimate design tensile strength (ft,design) 
used in this study is as follows: 


Table 10 Adopted Tensile Strength 


 Scenario Concrete Dam – Foundation 
Interface * 


Normal 
Operation 130 kPa 115 kPa Static Tensile 


Strength 


ft,design = 0.1 ft Flood 130 kPa 115 kPa 


Dynamic Tensile 
Strength 


ft,design (dynamic) = 0.15 ft
Earthquake 200 kPa 170 kPa 


* Concrete to rock contact was assumed to be bonded as supported by cored sample. 
The tensile strength at the contact is approximately 15% less than that of concrete.  


 


Note: There is no intention in the above to argue that the remedial works are not 
necessary for Dumaresq Dam. As the dam is ageing and deteriorating and to ensure 
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the integrity of the dam, rectification work is still necessary given the dam poses a high 
risk to the public if it fails. 


19 21/15995/146734     Dumaresq Dam 
Investigation of Physical Condition and Upgrading Options 


21/15995/146734     







 


 


7. OPTIONS FOR REMEDIATION 


7.1 GHD (2007) – Draft Interim Report 
As part of this engagement, GHD has identified a range of possible remedial 
engineering options. The options were presented to Armidale Dumaresq Council and 
DWE in December 2007. A copy of the report is attached in  Appendix H. The options 
are: 


Option 1: Decommission the Dam; 


Option 2: Reduce the Height of the Dam; 


Option 3: Install Post-Tensioned Anchors; 


Option 4: Provide Roller Compacted Concrete (RCC) Downstream Buttressing; 


Option 5: Provide Rockfill Buttress and Auxiliary Spillway; 


Option 6: Provide Rockfill Buttress with Paved Spillway on the Crest and Downstream 
Buttress Face; 


Option 7: Upstream Strengthening using Roller Compacted Concrete (RCC); 


Option 8: Non-structural upgrading option. 


7.2 Preferred Options 
Both the Council and DWE have selected the following options for further investigation. 
The options are listed below in the Council order of preference. 


Option 8: Non-structural upgrading option; 


Option 3: Install Post-Tensioning Anchors; 


Option 2: Reduce the Height of the Dam; 


Option 1: Decommission the Dam. 
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8. SELECTED OPTIONS 


8.1 Option 8 – Non–Structural Upgrading Option 
A full-scale dam failure risk assessment was undertaken to assess the overall risk due 
to various modes of dam failure in accordance with ANCOLD Guidelines on Risk 
Assessment (2003). This risk assessment is a quantitative analysis of risk which 
serves as a tool in the decision making process (i.e. the necessity of dam safety 
modification). The purpose of conducting such an assessment is to estimate the risk in 
connection with the failure of the dam and to assess the threat the dam poses to the 
downstream community, societies and businesses. DSC has recently accepted risk 
assessment as a tool to assist dam safety management (DSC, 2006).  If this option is 
to be implemented, Council would require the agreement of DSC.  The agreement of 
DSC to the implementation of this option is not guaranteed. 


8.1.1 Concept 


If the risk assessment can demonstrate with sufficient confidence, that the existing 
dam can be expected to perform satisfactorily and the risk of the dam failure is within 
the DSC’s limit of tolerability, then the Council will incur considerable savings by: 


 doing nothing to the existing dam structure if the risk is negligible (this scenario is 
however unlikely given that the deterministic stability analysis confirmed the dam 
has only marginal factor of safety); or  


 reduce the risk to be as low as reasonably practicable (ALARP) by implementing 
some non-structural risk mitigation measures to reduce the potential risk posed by 
the dam to the downstream community and undertake limited required preventive 
measurements as described in Section  8.1.4. 


On the other hand, if the risk of the dam failure is unacceptable, then the Council 
will have to consider one of the other Options discussed in Sections   8.2, 8.3 and 
 8.4.   


8.1.2 Proposed Work 


The proposed work comprises the following stages: 


 Initiating Event Identification, Failure Modes and Effects Analysis 


An exhaustive list of potential initiating events likely to lead to failure of the dam is 
developed. The potential failure modes for the dam and its components and the 
likely effects of failure are evaluated for each of the initiating events to determine 
the failure process/event trees and the information required to evaluate the failure 
probabilities.  
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 Analysis 


Stability Analyses  


Stability analyses, using a probabilistic approach, are to be carried out based on the 
requirements for the event trees. A number of analyses are performed to define the 
likely failure loads for the various initiating events considered for the risk 
assessment. 


Consequence Analysis 


Dam Break analyses would be performed for a number of dam break scenarios 
required to define the pre- and post-failure conditions for the various initiating 
events. These would include but not be limited to the sunny day failure, imminent 
failure flood with and without dam break and PMF conditions with and without dam 
failure. The objective of the analyses would be to determine the likely range of 
incremental impacts in terms of financial, environmental, business and loss of life 
resulting from a dambreak for each initiating event.  


 Assigning a Probability for each Event  


 Sensitivity and Uncertainty Analysis 


A sensitivity analysis is carried out to determine the input parameters having the 
most impact on the results of the risk analysis. The uncertainty in these parameters 
can be evaluated and the range of results provided to indicate the likely levels of 
risk due to the uncertainty in the parameters.  


 Determining the need for either Structural or Non-structural Remedial Works 


The remedial works required to lower the risk to an acceptable level are evaluated 
based on the requirements of the DSC and ANCOLD. The probabilities of dam 
failure obtained from the risk assessment are compared with the acceptable criteria 
defined by the DSC (2006) and ANCOLD (2003) guidelines. The cost to save a 
statistical life is used to evaluate the effectiveness of the remedial works where life 
loss is the dominant risk while the environment and economic risks are reduced by 
the most cost effective means. In general, if the dam poses an intolerable risk, 
physical or structural remedial work (i.e. Options 1, 2 or 3) will be more cost 
effective compared to the non-structural remedial work.  


8.1.3 Probabilistic Analysis of the Stability of the Dam (Conditional 
Probabilities of Dam Failure) 


As part of this engagement, the conditional probabilities of dam failure were computed 
using probabilistic analysis. Unlike deterministic analysis, probabilistic analysis 
assumes that the load and strength variables that determine the structural behaviour of 
a dam are not known with certainty. In a probabilistic analysis, statistical methods are 
used to represent the variability of the unknown load and strength variables. A 
probability density function will be assigned to each load and strength variable in the 
analysis, considering the maximum possible, minimum possible and the most likely 
load intensities as well as the strength parameters. 
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In this study, the probabilistic analyses were conducted using Monte Carlo simulations 
with randomly selected strength and load parameters from appropriately defined 
probability density functions. The Monte Carlo simulations were carried out using a 
commercial software package – “@ Risk”. For each combination of parameters, a 2D 
stability analysis is run. The analyses were carried out for 10,000 runs (simulations) 
and the probability density functions for sliding shear factor (SSF) and the position of 
resultant force (RF) were obtained. With these, the conditional probability for SSF less 
than 1 and the RF outside the base (W) of the dam were computed and the conditional 
probability of dam failure determined. 


The assumed probability distributions for the input variables are summarised in Table 
11. Table 12 summarises the results of Monte Carlo simulations. Conditional 
probabilities of dam failure were estimated from the probability distributions and are 
summarised in Table 13. 







 


Table 11 Assumed Probability Distributions for Input Variables 


ANALYSIS LEVEL AT RL 1062.9m (DAM/FOUNDATION INTERFACE)    
VARIABLES USED IN ANALYSIS Mean Mode Standard Deviation Minimum Maximum Assumed Probability Distribution 
              
Dam / Concrete Interface             
Compressive Strength  > 10 MPa (therefore has more than sufficient bearing capacity) 
Static Tensile Strength (kPa) 115   300 0 1040 Truncated Normal Distribution 
Dynamic Tensile Strength (kPa) 170   375 0 1300 Truncated Normal Distribution 
Frictional Angle (degree) 45   2.5 40 55 Truncated Normal Distribution 
Apparent Cohesion (kPa)   300   0 1000 Triangular Distribution 
Density of Dam (kg/m3)   2400   2200 2500 Triangular Distribution 
              
Silt Deposition Upstream of Dam             
Silt Level (RL m) 1064.4         Constant 
Unit weight of silt (kN/m3)   15   12 18 Triangular Distribution 
Frictional Angle (degree) 26         Constant 
Coefficient of Earth Pressure   ko = 0.56   ka = 0.39 ko = 0.56 Triangular Distribution 
              
Downstream Loading             
Existing Downstream Backfill Layer 1064         Constant 
Depth of Erosion (m) (Flood Condition Only)   1.1   0 1.1 Triangular Distribution 
Bulk Unit Weight of earth (kN/m3)   20   18 22 Triangular Distribution 
Frictional Angle (degree) 30         Constant 
Coefficient of Earth Pressure   ko = 0.5   ko = 0.5 kp = 3 Triangular Distribution 
Tailwater depth (m) (Flood Condition Only)   1.7   0.5 2.9 Triangular Distribution 
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Table 12 Results of Monte Carlo Simulations 


Output   Monte Carlo Simulations 
Storage 


Level (RL 
m) Line of 


Action from 
Downstream 


Toe 


SSF   


Static 
Tensile 


Strength 
(kPa) 


Dynamic 
Tensile 
Strength 


(kPa) 


Frictional 
Angle 


(degree)


Apparent 
Cohesion 


(kPa) 


Unit 
weight of 


Dam 
(kN/m3) 


Unit 
weight of 


silt 
(kN/m3) 


Coefficient 
of Earth 
Pressure 


Depth of 
Erosion 


(m) 


Bulk Unit 
Weight of 


earth 
(kN/m3) 


Coefficient 
of Earth 
Pressure


Tailwater 
depth (m) 


                        
Mean 285.316 - 45.130 436.025 2366.701 14.989 0.505 - 20.008 1.334 - 
S.D. 199.269 - 2.368 209.551 62.490 1.217 0.040 - 0.818 0.588 - 
Min. 0.044 - 40.002 4.351 2205.064 12.013 0.392 - 18.016 0.500 - 
Max. 1028.536 - 54.913 989.095 2497.774 17.963 0.562 - 21.965 2.982 - 


FSL RL 
1073.97m 0.795 5.983 


                        


                        
Mean 284.711 - 45.150 432.803 2366.957 15.008 0.505 0.729 19.994 1.326 1.692
S.D. 200.282 - 2.330 208.988 62.111 1.227 0.041 0.262 0.815 0.587 0.493
Min. 0.017 - 40.002 0.775 2200.864 12.043 0.391 0.003 18.009 0.500 0.506
Max. 1038.532 - 54.855 994.336 2497.454 17.988 0.562 1.100 21.977 2.961 2.879


PMPDF 
RL 


1076.3m 
-2.771 4.299 


                        


                        
Mean - 370.088 45.130 432.939 2364.812 14.996 0.505 - 20.002 1.329 - 
S.D. - 255.597 2.354 210.692 61.898 1.227 0.040 - 0.808 0.586 - 
Min. - 0.024 40.004 4.037 2202.562 12.017 0.391 - 18.017 0.500 - 


MDE at 
FSL RL 


1073.97m 
-2.545 3.423 


Max. - 1298.451 53.453 988.693 2499.854 17.950 0.562 - 21.980 2.989 - 







 


 


 


Table 13 Conditional Probabilities of Dam Failure (Analysis Level RL 1062.9m) 


Load Cases Conditional Probability Conditional 
Probabilities of 


Dam Failure 


Failure Mode 


Pr(SSF<1)  = 0.0005 Normal 
Operating 
Condition 
(Water Level at 
FSL) 


Pr(RF>B)  = <1 x 10-4


0.0005  


(see remark) 


 


- 


Pr(SSF<1)  = 0.0175 MDE 
Earthquake 


Pr(RF>B)  = 1 


1 Overturning 


Pr(SSF<1)  = 0.0081 PMPDF Flood 


Pr(RF>B)  = 1 


1 Overturning 


Remark: As each Monte Carlo simulation involves the sampling of only 10000 possible 
combinations of input values, the error bound of the calculated conditional 
probability of an output variable is 1/10000. In addition, this assessment is 
statistically based using the results of the laboratory tests. This assessment 
however is only indicative given the limited number of samples sizes (strength 
parameters) available at this stage. More sampling and laboratory testing 
should be carried out for a detailed analysis.  


 


Based on the Monte Carlo simulations with the most likely strength parameters listed in 
Table 11, the dam is almost certain to fail under extreme earthquake and flood 
conditions. The results of Monte Carlo simulations however indicate that the stability of 
the dam is largely dependent on the tensile strength of the dam. This finding is similar 
to that of the deterministic analysis presented in Section  6. As in the deterministic 
analysis, a tensile strength of approximately 350 kPa is required to stabilise the dam in 
the worst-case scenario. At this stage, due to limited laboratory testing, there is little 
confidence that the dam can provide the required 350 kPa of tensile stress to resist 
imposed forces without overturning. More samples are required to be tested to confirm 
the dam tensile capacity.  


8.1.4 Non-Structural Remedial Work  


As mentioned earlier, if the probability of dam failure obtained from the full-scale risk 
assessment is within the tolerable limit, Council has the responsibility to reduce the risk 
to as low as reasonably practicable. If this is the case, Council could incorporate some 
mitigation measures to reduce the potential risk towards the downstream community. 
These may include: 
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  Purchase of “Idle Acres” property as discussed in more detail in Section 12. 


 Installing and implementing an appropriate flood warning system including warning 
alarm systems downstream of the dam to alert the residents in the event of dam 
failure.  When an earthquake or flood event occurs, the warning signal would be 
issued to the Council or State Emergency Officer.  A warning signal would be 
automatically issued to the public if dam breach or excessive dam movement is 
detected. 


 Continue with the program of regular dam inspections and monitoring 


 Regularly updating the information contained in the Dam Safety Emergency Plan 
(DSEP).  In preparing and updating the DSEP, the public at risk and the State 
Emergency Services and relevant authorities should also be consulted.  


 Ensuring all operators of the dam are competent and have the required level of 
dam safety knowledge and training. 


 Regularly updating the risk assessment to take into account any new development 
downstream of the dam. 


8.1.5 Dam Safety and Concern 


The option of undertaking a risk assessment would not reduce the probability of failure 
without physical improvement and strengthening. However, by implementing the non-
structural remedial work as described in Section  8.1.4 above, the number of lives lost 
would potentially be reduced.  


8.1.6 Advantages and Disadvantages 


This Option has the following advantages, if the probability of failure for the dam is 
within the acceptable level: 


 The dam remains the same without any physical modifications. 


 Potential savings for the Council are achieved by mitigating the downstream risk 
and implement the necessary preventive measurements. 


 The dam is preserved in its present state, thus retaining its present heritage 
appeal. 


However, this option has the following disadvantages: 


 A detailed risk assessment needs to be updated whenever conditions at or 
downstream of the dam change. This is because the calculated risk for the dam 
only represents a fixed point in time.  For example, a new development in the flood 
plain downstream of the dam would potentially increase the consequences of the 
dam failure and therefore result in a change in the risks posed by the dam.   


 The analysis cannot guarantee that the dam would not fail under the PMPDF flood 
and MDE earthquake, even if the probability of failure for the dam is at an 
acceptable level.  
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 Future refurbishing or remedial work is likely to be required if the existing dam 
continues to deteriorate leading to an increase in the probability of dam failure and 
an increased risk to downstream development and therefore resulting in a change 
in the risks posed by the dam.   


 If the probability of failure for the dam computed in the detailed risk assessment is 
not acceptable, then the Council needs to reconsider the other Options (i.e. option 
1, 2 or 3) listed in this report. 


8.1.7 Feasibility of Implementing this Option 


Under both rare flood and extreme earthquake conditions, failure of the dam wall is 
almost certain based on the present preliminary analysis. A failure flood wave and 
possibly a liquefied or un-liquefied silt slide would travel extremely quickly to the “Idle 
Acres” property. In the PMPDF flood event, the dambreak flood wave would also travel 
very quickly to the to the Armidale township in approximately 10 minutes. Warning 
times would be inadequate rendering a flood warning and evacuation system 
unreliable. Therefore, we believe that this option is not feasible. 


8.2 Option 3 – Installing Post-Tensioned Anchors  


8.2.1 Design Concept 


By installing post-tensioned anchors along the crest of the dam, an additional 
downward (stabilising) force is applied to the dam.  This provides additional resisting 
moment to prevent the dam from overturning and increases the sliding resistance.  


8.2.2 Proposed Works 


Since the existing concrete characteristic strength is only approximately 13 MPa, as 
determined from the laboratory testing, the top part of the existing dam wall is not 
strong enough to accommodate the anchorage stresses of the proposed ground 
anchors.  Localised crushing of the concrete will occur if the ground anchors are 
installed immediately above the dam wall.  It is proposed that the top 1.2m of the dam 
wall is removed and replaced by a high strength reinforced concrete head block, 
forming a rigid capping beam along the top of the dam. This will transfer anchorage 
loads to the lower part of the dam wall and distribute the anchorage stress.  Holes in 
which post tensioned cables will be placed will then be drilled from the top of the dam 
wall through the body of the dam into the rock foundation. The anchors will be 
anchored into rock below the dam wall. The proposed works are shown in  Appendix K. 


8.2.3 Anchor Installation 


Two types of post-tensioned anchors are normally used, namely the grouted strand 
type and the greased strand type.  While the grouted strand type provides little 
confidence in regard to corrosion protection of the steel tendons, the greased strand 
type is preferred by most designers. Greased strand type post tensioned anchors have 
been used to strengthen many dams including the 56m high, 100 year old Cataract 
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Dam in NSW.  The final type of post tensioned anchor to be used should however be 
left to the discretion of the design engineer responsible for the final design. 


8.2.4 Preliminary Sizing of Post Tensioned Anchor  


The Earthtech (2002) report indicated that an anchorage load of 520 kN/m is required 
to achieve a satisfactory level of stability.   


GHD has carried out a stability check on the dam by varying the anchorage force 
acting on the dam.  Given some confidences on the tensile strength of the concrete (as 
obtained from the laboratory testing), it has been concluded that the anchorage load 
required is slightly less than that originally suggested by EarthTech, i.e. 490 kN/m. The 
results of stability analysis are summarized in Table 14 and  Appendix I and are 
generally in good agreement with EarthTech (2002).  The pre-stressing force is 
determined such that the stability of the dam meets the minimum acceptable level as 
per current standards. 


Table 14 Results of Stability Analysis for Option 3 


Upstream Downstream


Normal Operation + FSL 490 0% ^ 116 186 Within Middle Third 5.1


Flood Condition 490 0% ^ -64 324 Within Middle Half 3.7


Earthquake + FSL 490 0% ^ -119 420 Within Surface 2.9


Earthquake + 0 Storage 490 0% ^ 490 -82 - -


^ Rely on tensile strength of concrete


Sliding Shear 
Factor


Stresses at Base (kPa)Loading Case
Post Tensioning 
Force Required 


(kN/m)


% of Crack at 
Base


Location of 
Resultant Force


 


The spacing of the post-tensioned anchors has been set as shown in Table 15 to 
satisfy the minimum acceptable stress as per current standards. The design load 
adopted is 75% of the minimum breaking load, accounting for the loss of prestress. 
The critical case for the required post tensioning force is the design flood condition 
where a maximum post tensioning force of 490 kN/m at the critical (highest) section of 
the dam is required. When the storage reservoir is empty, the downstream toe of the 
dam will be subjected to minor tensile stress (approximately 82 kPa at the maximum 
critical section). This however is less than the tensile strength of the concrete and 
should not result in any threat to the dam safety. In addition, as the dam is not used for 
water supply, the chances of the dam being empty, which would result in the 
development of tensile stress at the downstream face, are minimal and, in the opinion 
of GHD, the scenario is acceptable. However, should the tensile stress need to be 
prevented, anchor blocks can be constructed along the downstream toe of the dam 
wall. This possibility has not been accounted for in this study.   
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Table 15 Proportioning of Post Tensioned Anchors with reference to the 
Height of the Dam Section 


Dam Height Spacing of Tendon Anchors 


0m to 8m 4.5m 


Greater than 8m 2.5m 


8.2.5 Aesthetic View 


Installation of post-tensioned anchors is the only option that retains the present 
aesthetic view of the dam. The dam reservoir level is neither decreased nor increased 
and the reservoir can continue to be used as a public recreational amenity once the 
construction work is complete.    


8.2.6 Option for Raising the Dam and Increasing the Storage Capacity 


Instead of cutting the top 1.2m dam concrete section and replacing it by a high strength 
reinforced concrete head block, the required concrete head block could possibly be 
constructed on top of existing dam crest and therefore increase the height of the dam 
and raise the storage capacity of the reservoir. The feasibility and desirability of this 
option and the environmental and social issues associated with the increased area of 
inundation have not been fully evaluated and would be subjected to further 
investigations. Cost savings may be achieved if this option is found to beviable.  


8.2.7 Long Term Maintenance 


The continued reliability of this Option 3 relies on the pre-applied load induced by the 
post-tensioned anchors to stabilize the dam.  Loss of load in the anchors will increase 
the risk of the dam failure.  In order to ensure that the continued safety and stability of 
the dam, it is recommended that, during the detailed design stage, the designer should 
also develop a maintenance program to compensate for the loss of prestressing force 
which occurs over time.  If excessive loss of prestressing is detected (beyond the 
design assumptions), re-stressing may be required.  According to the Fédération 
Internationale de la Précontrainte (FIP) (1982), Bureau Securitas (1972) recommended 
monitoring of permanent ground anchors at yearly intervals from the second year for a 
period of at least 10 years, with the minimum number of anchors to be tested set at 7% 
of production anchors.  It should however be left to the discretion of the designer to 
determine the appropriate monitoring program for the dam. 


8.2.8 Longevity 


As discussed above, the post tensioning solution relies on the ongoing structural 
integrity of the tendons. Regular monitoring of the stresses in the tendons and re-
stressing is required.  If the tendons fail, the dam could fail catastrophically under 
extreme loading conditions.  
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In addition, as the dam was built more than 100 years ago, ageing and deterioration 
will continue to pose the largest threat to the dam.  Periodic maintenance to prevent 
deterioration of the dam will be required. 


8.2.9 Dam Safety and Risk Concern 


The installation of stressed anchors will reduce the risk of dam failure to an acceptable 
level according to the current standards.  Post-tensioning will provide the necessary 
additional vertical force to resist overturning and sliding forces and will satisfy normal 
and extreme load cases.    


8.2.10 Uncertainties and Risks 


Site investigations carried out by EarthTech in 2002 provide some information on the 
engineering properties of the concrete of the dam.  However, the boreholes were 
drilled to relatively shallow depth and provided limited information on the concrete in 
the dam and the rock in the foundation.  During the current study two additional 
boreholes were drilled into the dam foundation from the crest.  These two boreholes 
provide sufficient information on the engineering properties of the dam for this concept 
design stage.  However, additional investigations involving additional borehole 
investigations and laboratory testing would be required for the detailed design stage to 
ensure that sufficient and reliable information is provided for the detailed design. 


To ensure the structural integrity of the dam so that post-tensioning loads can be 
properly transferred through the dam wall, the existing vertical cracks and voids within 
the dam might have to be repaired by injection grouting.  Therefore, diver inspection 
during the detailed design stage is also recommended to inspect the concrete at the 
upstream face for cracking or other damage.   


Also, at present, it is not known to what extent weak seams and fissures are present 
within the foundation rock. EarthTech (2002) and GHD (2008a) have undertaken an 
assessment on the geology of the foundation based on the exposed bedrock.  A 
complete geological mapping to detect any major fault, weak seams, and fissures in 
the rock foundation is essential for the detailed design of the post tensioning anchors.   


The cost of the remedial works may be subjected to variations as the anchorage 
depths of the post-tensioned ground anchors can only be finally confirmed during 
construction, when rock cores extracted from the dam foundation can be examined 
closely.  The cost of supervision of construction may be relatively high as an 
experienced geotechnical engineer will need to be present on site to inspect and log all 
the rock and concrete cores. For the purpose of estimating the indicative cost of this 
option, the free length of the post tensioning anchors has been set to be equal to the 
height of the dam plus 10m below the dam foundation and the minimum anchor bond 
length is approximately 5m. 


8.2.11 Advantages and disadvantages 


This Option has the following advantages from an engineering point of view: 


 It provides full protection against the PMF and the MDE (AEP 1 in 10 000). 
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 No reduction in storage compared with other options which provide full protection 
against the PMF and MDE. 


From an engineering point of view, this Option has the following disadvantages: 


 Relatively high maintenance costs can be anticipated because of the need to 
regularly monitor, test and/or restress the anchors. 


 A permanent corrosion protection system must be designed to prevent the wire 
strands from corroding and leading to failure.  


 High cost construction techniques necessitating the engagement of specialist 
contractors. 


 Uncertainties in regard to the quality of the foundation result in the potential for 
increased costs due to variations in quantities. 


8.3 Option 2 – Reducing the Height of the Dam 


8.3.1 Design Concept 


By reducing the height of the dam, the flood loadings and the earthquake loadings on 
the structure would be reduced to the extent that additional stabilisation works would 
not be required.   


The EarthTech (2002) report indicated that by reducing the height of the dam by 
approximately 2.5m, the stability criteria would be satisfied and this has been 
confirmed by the present analysis.  


8.3.2 Proposed works 


The proposed design involves reducing the height of the dam from the present crest 
level of the dam wall to 1071.5m AHD or to existing natural ground surface level at the 
abutments.  A layer (approximately 100 mm thick) of reinforced shotcrete will be 
provided over the remaining surfaces to provide a smooth crest and to act as a 
protective coating to ensure the continued durability of the dam crest and to prevent 
deterioration of the existing plum concrete. The excavated material can then be 
disposed downstream of the dam wall to provide additional erosion protection. The 
proposed works are shown in  Appendix K. 


8.3.3 Flood Routing 


Reducing the height of the dam would limit the peak PMPDF level to approximately 
RL1073.6m as shown in Figure 2.   
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Dumaresq Dam Flood Routing for PMPDF (2.5 Hours Storm Event)
Option 2 - Reduce Dam Height by 2.5m
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Figure 2  Flood Routing Curve (Option 2 – Reduce the Dam Crest by 2.5m)  
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8.3.4 Construction Issues


Prior to commencement of the demolition work, it would be necessary for the storage
level to be drawn down sufficiently to enable the work to be carried out safely and to
provide an acceptable level of risk against flooding of the works during construction.  A
pumping unit can be used to progressively reduce the water level and a diversion
channel can be constructed at the left abutment to divert flood flow during construction.


8.3.5 Results of Structural Analysis


The results of the stability analysis are summarised in Table 16 below and Appendix I.


Table 16 Results of Stability Analysis for Option 2


Upstream Downstream


Normal Operation + FSL 0% 24 145 Within Middle Third 7.1


Flood Condition 0% ^ -88 231 Within Surface 4.7


Earthquake + FSL 0% ^ -136 306 Within Surface 3.5


^ Rely on tensile strength of concrete


Sliding Shear
FactorLoading Case Stresses at Base (kPa)% of Crack at


Base
Location of


Resultant Force


8.3.6 Change in Consequence Category


Dumaresq Dam is currently classified as a HIGH A consequence category dam for
both sunny day failure and during a flood event failure.  Lowering the height of the dam
wall would result in a reduction in the storage capacity of the reservoir and
consequently reduce the flood magnitude released in the event of failure.  This may
reduce the area impacted by flooding downstream of the dam and population at risk
and consequently lead to a reduction in its consequence category and lower the
required acceptable flood capacity (AFC). For this reason, although the present study
shows that the dam does not meet the factor of safety as required by ANCOLD (1998)
for the design flood condition (i.e. resultant force is not located within the middle half), it
is expected that by reducing the AFC and design flood loading, the dam could meet the
design criteria. As per current analysis and with the PMPDF flood, the dam would not
fail if the available tensile strength of the concrete is relied upon.


8.3.7 Aesthetic View


This option requires that a portion of the dam crest (approximately 2.5m along the dam
crest) is to be removed. By lowering the dam by 2.5m, the reservoir storage capacity
will be reduced from the present 380 ML to 160 ML. Any further lowering the dam is
considered not to be feasible and is unlikely to be accepted by the Council and the
local community, since the aesthetic view of the dam will be significantly affected. The
dam basin between the present FSL and the lower FSL will initially be denuded of
vegetation, which will take some time to re-establish and it may be necessary to plant
grass and/ or other species to assist in the quick re-establishment of vegetation.







 


 


8.3.8 Maintenance 


Periodic and routine inspection and maintenance are still required. The frequency of 
inspection and maintenance will depend largely on the resulting consequence category 
of the lowered dam. 


8.3.9 Longevity 


The option of reducing the height of the dam reduces the risk of the dam failure.  
However, as the dam was built more than 100 years ago, ageing and deterioration will 
continue to pose the largest threat to the dam.  Periodic maintenance to prevent 
deterioration of the dam will be required.   


8.3.10 Dam Safety and Risk Concern 


Reducing the height of the dam will reduce the risk of dam failure to an acceptable 
level according to the current standards. The lowered dam will continue to act as a 
gravity section and satisfy normal and extreme load cases.   


8.3.11 Advantages and disadvantages 


From an engineering point of view, this Option has the following advantages 


 It provides adequate protection against extreme events such as earthquake and 
flood. 


 Relatively lower maintenance costs are associated with this Option. However, 
routine inspections, periodic surveillance inspection, crack monitoring and seepage 
monitoring will still be required. 


The disadvantages of this Option are: 


 Substantial reduction in storage and flood attenuation capacity. 


 Reduction in storage height would expose the top 2.5m zone along the reservoir 
basin, which is presently denuded of vegetation, to erosion until vegetation has re-
established in this area. 


8.4 Option 1 – Decommissioning  


8.4.1 Design Concept 


Breaching the central part of the dam sufficiently would empty the reservoir so that 
water will not normally be impounded upstream of the dam. The abutment sections of 
the wall would continue to act as gravity structures, particularly, during extreme floods, 
when the dam will act as a detention basin and retard the water flow downstream. For 
this study, the channel (breaching) section has been sized so that the PMPDF flood 
could be fully stored upstream of the dam without causing failure of the structure.  
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8.4.2 Proposed works 


The proposed design involves demolishing the central part of the dam which will cause 
it to empty. A channel section in the central section of the dam in the creek, with an 
invert width of approximately 30m and side slopes of 0.5 horizontal to 1 vertical will be 
demolished.  The surfaces below the demolished concrete will be treated with a layer 
(approximately 100 mm thick) of reinforced shotcrete to provide a protective coating for 
the remaining part of the dam. The abutment sections will be retained. The proposed 
works are shown in  Appendix K. 


8.4.3 Flood Routing and Stability Analysis for PMPDF flood 


Breaching the dam (with an invert width of approximately 20m and side slopes of 0.5 
horizontal to 1 vertical) will limit the peak PMPDF level to approximately RL1073.3m as 
shown in Figure 3 below. The stability of the remaining sections of the dam (at the 
deepest section) during PMPDF event is as follows:  


Table 17 Results of Stability Analysis for Option 1 due to Flood 


Upst


Flood Condition 0% ^ - Within Middle Half 5.7


^ Rely on tensile strength of concrete


Loading Case % of Crack at 
Base


Str Location of 
Resultant Force


Sliding Shear 
Factorream Downstream


39 198


esses at Base (kPa)


 


The existing dam site offers excellent recreational opportunities to the local and tourist 
community.  Removal or decommissioning of the dam could precipitate a high level of 
complaint and loss of reputation for the Council should insufficient community 
consultation and buy-in occur. 


8.4.5 Community Objection 


For this option, the central part of the dam wall will be breached while the rest of the 
dam wall will remain. This is likely to appear unsightly and the site will no longer be 
used by the public as a recreational area. 


8.4.4 Aesthetical View 







Dumaresq Dam Flood Routing for PMPDF (2.5 Hours Storm Event)
Option 1 - Decommission the Dam (Channel  Breaching)
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Figure 3  Flood Routing Curve (Option 1 – Decommission the Dam)  
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8.4.6 Dam Safety and Risk Concern 


The remaining section of the dam will act as gravity sections and will satisfy normal 
and extreme load cases.   


The remaining parts of the dam may not be able to withstand earthquake loadings. 
However, a collapse of the remaining sections of the dam during an earthquake would 
not cause serious consequences. Therefore a stability analysis for the remaining parts 
of the dam is considered to be unnecessary. 


Although the dam will no longer store any water, it may be considered by the NSW 
DSO to be a “flood retarding” basin.  If the structure is reclassified as a flood retarding 
basin, the consequence category for the dam will be revised.  It is likely that the sunny 
day consequence category will be “Low” or “Very Low”.  The incremental flood 
consequence category for the dam can only be determined once a dambreak 
assessment has been performed, but it should fall into a lower consequence category 
than at present. 


8.4.7 Maintenance 


If the dam is classified as a flood retarding basin, five-yearly surveillance inspections 
will be required.  The maintenance costs for the dam should be negligible and will 
principally be concerned with the preservation of the heritage value of the dam and 
prevention of graffiti on the dam wall.  Regular visits to the dam by Council personnel 
will therefore still be required.  


8.4.8 Longevity 


Decommissioning the dam is the most assured way of reducing the risk of dam failure. 
By emptying the dam, there will be minimal risk of dam failure. 


8.4.9 Change in Consequence Category 


Dumaresq Dam is currently classified as HIGH A consequence category dam for both 
sunny day failure and flood event failure.  By breaching the dam, the reservoir will be 
dry during a sunny day. The Sunny Day consequence category will be very low and 
there will be no population at risk. During an extreme flood event, the remaining part of 
the dam structure will retard water flowing downstream. However, the amount of water 
the dam retains will be significantly less than that of the existing dam. This would result 
in a reduction in the flood magnitude released in the event of failure of any of the 
remaining sections of the dam and may reduce the area of flood impact downstream of 
the dam, population at risk and consequently lead to a reduction in its flood 
consequence category. 


8.4.10 Advantages and disadvantages 


From an engineering point of view, this Option has the following advantages: 
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 It eliminates the risk of sunny day dam failure, while at the same time significantly 
reducing the risk of failure during flooding; 


 The cost of this option is relatively low compared with other options; 


 The remaining portion of the dam would essentially be maintenance free and the 
need for routine safety inspections would be reduced; and 


 Since it will act as a flood retarding structure, the breached dam could potentially 
reduce the peak flood flows in the creek downstream of the dam. 


This Option has the following disadvantages: 


 Complete loss of storage; 


 Breaching of the dam could precipitate a high level of complaint and objection 
should insufficient community consultation and buy-in occur; and 


 Since the dam will no longer significantly attenuate the lower storm flows, changes 
in the creek flow patterns downstream of the dam will occur. However, the flow 
patterns would be close to these which would normally have occurred if the dam 
had not been constructed1.   


 


 


 


                                                           
1 The dam is more than 100 years old. It could therefore be argued that the normal flow patterns are those 


that occur with the dam in place. 
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9. CULTURAL HERITAGE ASSESSMENT 


9.1 Introduction 
Dumaresq dam was designed and constructed by the then Public Works Department 
and completed in 1896. As part of this study, a cultural heritage assessment of the 
dam was carried out by GHD sub-consultant Navin Officer to principally investigate the 
historic value of the dam. 


Findings for this part of the study are reported in a separate report entitled “Non–
Indigenous Cultural Heritage Assessment” (Navin Officer, 2008). A summary of the key 
information and findings of the investigations are presented in the following sub-
sections. 


9.2 Culture Heritage Assessment Findings 
The dam was identified as one of the European cultural heritage sites. The dam played 
an important role as an independent water supply scheme for the town of Armidale. It 
is a relic of the period when the Armidale area was remote from the major areas of 
settlement in NSW. It was designed and built by the NSW Department of Public Works 
and is associated with the prominent engineers in that department at that time, 
particularly C.W. Darley. The dam is an early example of government initiatives of the 
early 1890s, allowing local councils to raise loans for the construction of water supply 
schemes. In addition, the dam is one of the last of its size and type designed by the 
NSW Department of Public Works as a gravity wall, prior to the general adoption of 
curved concrete walls for small dams. 


Dumaresq Dam has a high degree of original fabric and is considered to potentially 
have high heritage significance. In addition, it would fulfil the NSW Heritage Council 
criteria for listing of heritage sites at a local level. 


9.3 Impacts on the Upgrading Options 
At present, Dumaresq Dam wall is not recorded on any heritage list and is not 
considered to be a relic under the Heritage Act 1977, and therefore it is not afforded 
any protection under that Act or other statutory instrument. Any proposed works to the 
dam wall may therefore be undertaken without any penalties arising from the 
provisions of that Act or other statutory instrument and without recourse to further 
heritage investigation.  


Although the dam wall is currently not subject to any statutory heritage requirements, it 
is nevertheless considered to have high local heritage significance and therefore any 
proposed works to it should be sympathetic to that heritage. 


Table 18 summarises the present heritage requirements, consideration of the level of 
impact on heritage and heritage preferences of each of the currently short-listed four 
options for improving the safety of the dam structure. 


40 21/15995/146734     Dumaresq Dam 
Investigation of Physical Condition and Upgrading Options 


21/15995/146734     







 


 


Table 18 Summary of Heritage Requirements, Impacts and Preferences of 
Options 


Option Description Statutory 
Heritage 
Requirement 


Level of 
Impact on 
Heritage 


Non-Statutory 
Heritage 
Preference 


8 Non structural upgrading 
option 


None Desirable Ideal 


3 Installing post-tensioning 
anchors along the crest 
of the Dam. 


None Satisfactory Acceptable 


2 Reducing the current 
height of the Dam wall. 


None Significant Less than 
acceptable 


1 Decommissioning the 
Dam. 


None Severe Unacceptable 
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10. PRELIMINARY ENVIRONMENTAL IMPACT 
ASSESSMENT  


10.1 Introduction 
The aim of this section is to outline the planning approvals process that would apply to 
the rectification work of the dam upgrade.  It also provides a brief overview of existing 
information on potential, key environmental issues associated with the four options, 
and identifies potential impacts and mitigation measures. 


10.2 Environmental Constraints – Statutory context 


10.2.1 Environmental Planning and Assessment Act 1979 


The Environmental Planning and Assessment Act 1979 (EP&A Act) contains the core 
legislation relating to planning and development activities in NSW and provides the 
statutory framework for the assessment and determination of development proposals. 


The EP&A Act contains three Parts relevant to the environmental assessment and 
determination of development proposals:  


 Part 3A provides for the control of ‘major projects’ of regional or State significance 
that require approval from the Minister for Planning; 


 Part 4 provides for the control of ‘local development’ that requires development 
consent from a consent authority, which is generally the local Council but may be 
the Minister for Planning in limited circumstances. Minor or routine development 
may be ‘complying development’ and can be approved by an accredited certifier 
under Part 4; and 


 Part 5 provides for the control of activities that do not require development consent 
and, therefore, do not fall under Part 3A or Part 4. These activities are often 
infrastructure proposals and are approved by a determining authority. 


All development proposals must be considered under one of these three parts, except 
for minor proposals which can be exempt from development approval. 


10.2.2 Environmental Planning Instruments 


Environmental planning instruments (EPIs) identify whether or not a development 
proposal requires development consent and determine the relevant Part of the EP&A 
Act under which a development proposal must be assessed. EPIs include State 
Environmental Planning Policies (SEPPs), Regional Environmental Plans (REPs) and 
Local Environmental Plans (LEPs). 
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State Environmental Planning Policies 


State Environmental Planning Policy (Major Projects) 2005 
The State Environmental Planning Policy (Major Projects) 2005 (known as the Major 
Projects SEPP) defines what projects are subject to Part 3A of the EP&A Act and 
require the approval of the NSW Minister for Planning. 


Clause 6 of the Major Projects SEPP states: 


“(1) Development that, in the opinion of the Minister, is development of a kind:  


(a) that is described in Schedule 1 or 2, or 


(b) that is described in Schedule 3 as a project to which Part 3A of the Act 
applies, or 


(c) to the extent that it is not otherwise described in Schedules 1–3, that is 
described in Schedule 5, is declared to be a project to which Part 3A of the Act 
applies.” 


Schedules 1, 2, 3 and 5 of the Major Projects SEPP list classes of development, 
specified sites, State significant sites and critical infrastructure projects to which Part 
3A of the EP&A Act applies. None of the proposed options for upgrading Dumaresq 
Dam fall under these Schedules. Therefore, the proposal does not automatically 
default to the Part 3A assessment process in which the Minister is the consent 
authority. 


State Environmental Planning Policy (Infrastructure) 2007 
State Environmental Planning Policy (Infrastructure) 2007 (known as the Infrastructure 
SEPP) came into force on 1 January 2008.  The Infrastructure SEPP was introduced to 
facilitate the delivery of infrastructure across NSW and overrides all EPIs except for 
SEPP (Major Projects) 2005, SEPP 14-Coastal Wetlands and SEPP 26-Littoral 
Rainforests. 


The Major Projects SEPP, SEPP 14 and SEPP 26 are not applicable to the subject site 
or proposed works and, therefore, the Infrastructure SEPP will be the prevailing EPI 
with regards to any proposed dam works. 


The infrastructure SEPP replaced 20 previous SEPPs and provides a single document 
that identifies “the environmental assessment category into which different types of 
infrastructure and services development fall”. 


The Infrastructure SEPP has specific provisions and development controls for 25 types 
of infrastructure works, including water supply systems, waterway and foreshore 
management activities and flood mitigation work. It is considered that the four options 
for improving the safety of Dumaresq Dam will fall into one of these types of 
infrastructure works. 


Division 24 of the Infrastructure SEPP relates to water supply systems, which are 
defined as being “a water reticulation system, water storage facility, water treatment 
facility, or any combination of these.” 
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The definitions of Division 24 clarify that: 


“water storage facility means a dam, weir or reservoir for the collection and 
storage of water, and includes associated monitoring or gauging equipment.” 


It is considered that Options 2, 3 and 8 could constitute development for the purpose of 
water storage facilities in accordance with the definition supplied in Division 24. 


Clause 125 identifies the types of development permitted without consent. Subclause 
125(2) reads as follows: 


“(2)Development for the purpose of water storage facilities, including development 
for any of the following purposes, may be carried out by or on behalf of a public 
authority without consent on land in Zone RU1 Primary Production, Zone RU2 
Rural Landscape, Zone SP1 Special Activities, Zone SP2 Infrastructure or an 
equivalent land use zone:  


(a) catchment management works, 


(b) public recreational facilities associated with a water storage facility.” 


The Dumaresq Dam site is not located within any of the abovementioned zones as 
identified by the Armidale Dumaresq Local Environmental Plan 2008 (Armidale 
Dumaresq LEP) and, therefore, the proposed dam works are not permitted without 
consent under the Infrastructure SEPP. Nonetheless, Clause 8 of the Infrastructure 
SEPP notes that a local environmental plan can make a provision about development 
of a kind specified in the SEPP if the provisions of the SEPP dealing with development 
of that kind do not apply in that zone. As such, the Armidale Dumaresq LEP will 
determine the environmental assessment category for Options 2, 3 and 8 in this 
instance. The Armidale Dumaresq LEP determines that these Options will be permitted 
without consent and, therefore, Part 5 of the EP&A Act will apply. This is discussed in 
more detail under “Local Environmental Plans” below. 


Division 25 of the Infrastructure SEPP relates to waterway or foreshore management 
activities. Under the definitions of Division 25, waterway or foreshore management 
activities include “instream management or dredging to rehabilitate aquatic habitat or to 
maintain or restore environmental flows or tidal flows for ecological purposes”. 


Option 1 involves decommissioning the Dam, which would restore environmental flows 
downstream to 100%. As such, it is considered that Option 1 could be classed as a 
waterway or foreshore management activity provided that it can be justified that the 
dam is being decommissioned for ecological purposes.  


Clause 29 states: 


“(1) Development for the purpose of waterway or foreshore management 
activities may be carried out by or on behalf of a public authority without consent 
on any land.” 


As such, Option 1 could be carried out without the need for development consent 
under Division 25 of the Infrastructure SEPP and subsequently the EP&A Act Part 5 
assessment process would apply. It could also be argued that the same provisions 
apply to Option 2, as the reduction in height of the Dam wall would restore some 
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environmental flow downstream and could therefore be classed as a waterway or 
foreshore management activity. 


Finally, Division 7 of the Infrastructure SEPP relates to flood mitigation work. Clause 
50(1) identifies that “Development for the purpose of flood mitigation work may be 
carried out by or on behalf of a public authority without consent on any land.” 


Flood mitigation work is defined as follows: 


“flood mitigation work means work designed and constructed for the express 
purpose of mitigating flood impacts. It involves changing the characteristics of flood 
behaviour to alter the level, location, volume, speed or timing of flood waters to 
mitigate flood impacts. Types of works may include excavation, construction or 
enlargement of any fill, wall or levee that will alter riverine flood behaviour, local 
overland flooding, or tidal action so as to mitigate flood impacts. 


Note. Examples of flood mitigation work include levees, barrages, causeways, 
cuttings, embankments, floodgates and detention basins.” 


It is considered that the proposed works do not generally constitute flood mitigation 
work as the definition does not refer specifically to dams or associated works. 
Nonetheless, it may be possible to argue that all Options have been “designed and 
constructed for the express purpose of mitigating flood impacts” and are, therefore, 
flood mitigation works. This being the case, all Options would be permissible without 
consent under Clause 7 and would be subject to the provisions of Part 5 of the EP&A 
Act. 


It is recommended that council clarify how they wish to define the proposed works to 
determine how each option fits under the Infrastructure SEPP. However, irrespective of 
the specific classification of options, Part 5 of the EP&A Act will apply to any dam 
works as has been demonstrated above. The Part 5 planning process is discussed in 
further detail in Section  10.2.3. 


Regional Environmental Plans 
No Regional Environmental Plans were identified as being relevant to the Dumeresq 
Dam area. 


Local Environmental Plans 


Armidale Dumaresq Local Environmental Plan 2008 
Dumaresq Dam lies within the municipal boundaries of Armidale Dumaresq Council. 
The Armidale Dumaresq Local Environmental Plan 2008 is the applicable Local 
Environmental Plan in the area. 


As discussed previously, the relevance of the Armidale Dumaresq LEP to the various 
options of dam works will be dependant on the interpretation of the Infrastructure 
SEPP. However, in the case that works are considered to be development for the 
purpose of water storage facilities, the assessment process will be determined by the 
Armidale Dumaresq LEP. 
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Pursuant to the Armidale Dumaresq LEP, the dam is zoned 7(c) Environment 
Protection (Rural Scenic). Clause 33 of the Armidale Dumaresq LEP provides general 
restrictions on the development of land within zone 7(c). Subclause 33(2) identifies that 
development for the purpose of dams is permitted without development consent.  


10.2.3 Application of the Environmental Planning and Assessment Act 


As demonstrated above, all options will be subject to Part 5 of the EP&A Act. Under 
Part 5, development is assessed and approved by a determining authority. A 
determining authority is defined as: 


“a Minister or public authority and, in relation to any activity, means the Minister or 
public authority by or on whose behalf the activity is or is to be carried out or any 
Minister or public authority whose approval is required in order to enable the 
activity to be carried out.” 


In this instance, the determining authority will be Armidale Dumaresq Council and 
possibly the Department of Water and Energy (DWE) (refer Section  10.2.4 Water Act 
1912). The determining authority will assess and approve the works under Part 5 of the 
EP&A Act.   


In accordance with Section 111, the determining authority will have a duty to consider 
the environmental impact of the proposed works. The determining authority must: 


“examine and take into account to the fullest extent possible all matters affecting or 
likely to affect the environment by reason of that activity.” 


In addition, Section 112 requires the determining authority to consider whether the 
proposal is “likely to significantly affect the environment (including critical habitat) or 
threatened species, populations or ecological communities, or their habitats.”  


To fulfil these duties under Section 111 and 112 of the EP&A Act, a Review of 
Environmental Factors (REF) is generally prepared. An REF is an internal document 
that will be prepared by Council for assessment by the determining authority (Council 
and possibly the DWE) prior to undertaking any works. 


An REF is considered sufficient to make an environmental assessment of a proposed 
activity under Part 5 of the EP&A Act if the proposed activity is not ‘likely to significantly 
affect the environment’. However, if a proposal is ‘likely to significantly affect the 
environment’ then an environmental impact statement (EIS) would need to be 
prepared.  


If the site of a proposed activity is, or is part of, critical habitat, or the proposed activity 
is likely to significantly affect threatened species, populations or ecological 
communities or their habitats then a species impact statement (SIS) or an EIS that 
includes an SIS would need to be prepared. SISs are discussed in Section  10.2.4 
below under “Threatened Species Conservation Act 1995”. 


If it is determined that an EIS is required for the proposed dam works and, following 
assessment of the EIS, the determining authority determines that the activity will 
detrimentally affect the environment, then the Council should modify the proposed dam 
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works so as to eliminate or reduce the detrimental effect or Council should refrain from 
undertaking the dam works. 


Based on the current understanding of the four options for upgrading Dumaresq Dam, 
it is anticipated that the preparation and assessment of an REF is likely to be sufficient 
for Option 8, as this option would only involve the installation of a flood warning system 
and the relocation of residents and would not result in a change in level of the dam or 
an increase in flows downstream. 


Meanwhile, it is likely that an EIS would be required for Option 1. This option would 
result in reduced water levels in the dam, increased flows downstream and would 
involve significant construction work, all of which would have the potential to impact on 
the environment present in the area. 


It is currently considered that Options 2 and 3 may only require an REF but could 
possibly require an EIS.  These Options would result in minimal, if any, change in 
levels of the dam and increase in flows downstream. However, the construction works 
required may impact on the environment of the area. 


It should be noted that an EIS would have to be publicly exhibited in accordance with 
Section 133 of the EP&A Act. There is no statutory requirement for an REF to be 
exhibited. However, the Council may decide to exhibit an REF. 


10.2.4 Other regulatory licences and approvals that may be required 


NSW environmental legislation 


Heritage Act 1977 
The Heritage Act 1977 is administered by the NSW Heritage Council and its purpose is 
to ensure that the heritage of New South Wales is adequately identified and 
conserved. The Heritage Act 1977 is concerned with all aspects of conservation 
ranging from the most basic protection against damage and demolition, to restoration 
and enhancement. 


Generally the Heritage Act 1977 provides protection to items that have been identified, 
assessed and listed on the State Heritage Register. Interim heritage order provisions 
allow the minister or his delegates (local government may have delegated authority) to 
provide emergency protection to threatened places, which have not been previously 
identified. In addition, the Heritage Act 1977 also includes provisions, which relate to 
the definition and protection of relics.  


Pursuant to Section 57 of the Heritage Act 1977, a permit must be obtained under 
Subdivision 1 of Division 3 of Part 4 for works that have the potential to interfere with a 
heritage item or place, which is either listed on the State Heritage Register or is the 
subject of an interim heritage order. 


The Non-Indigenous Cultural Heritage Assessment prepared by Navin Officer Heritage 
Consultants Pty Ltd confirms that there are no heritage listed items in the vicinity of 
Dumaresq Dam. Therefore, there are no requirements for an application for approval to 
be made under Section 57 of the Heritage Act 1977. 
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Part 6, Division 9 of the Heritage Act 1977 specifically provides for the protection of 
certain relics.  Under Section 139, an excavation permit from the Heritage Council is 
required if a proposal is likely to disturb a relic. A relic is defined as  


“...any deposit object or material evidence - 


(a) Which relates to the settlement of the area that comprises New South 
Wales, not being Aboriginal settlement; and 


(b) Which is 50 or more years old.’” 


As detailed in the attached heritage report, the Dumaresq Dam was constructed in the 
late 19th century and is considered to have historical significance for its role in the 
historical development of Armidale’s water supply. The heritage report also identifies 
an old Government Public School building, which operated from January 1882 and 
could be disturbed by the dam works, as having historical significance for its role in the 
educational development of the areas surrounding Armidale. 


However, the current Heritage Council interpretation of ‘relic’ excludes above ground 
structures. As such, neither the dam wall nor the school building are considered relics 
and an excavation permit under Section 139 of the Heritage Act will not be required for 
any dam works. 


Nonetheless, it is noted that the heritage report recommends that both the dam and the 
Public School be nominated for listing on the Heritage Schedule of the Armidale 
Dumaresq LEP. While such listings would still not trigger the need for any applications 
or permits under the Heritage Act 1977, any works would be subject to the heritage 
protection provisions of the Armidale Dumaresq LEP. However, currently neither item 
is subject to any heritage controls. 


National Parks and Wildlife Act 1974 
The National Parks and Wildlife Act 1974 (NP&W Act) is administered by the 
Department of Environment and Climate Change and provides the basis for legal 
protection and management of Aboriginal sites and objects in NSW. 


Section 87 of the NP&W Act states that a permit may be issued to disturb or excavate 
land for the purpose of discovering an aboriginal object, and under Section 90 of the 
NP&W Act, it is an offence to knowingly destroy, deface or damage an object, except 
in accordance with an approval granted under that section.  


The heritage assessment undertaken by Navin Officer Heritage Consultants Pty Ltd did 
not identify any Aboriginal cultural heritage objects, sites or potential archaeological 
deposits within the Dumaresq Dam study area. It is therefore considered that no 
Section 87 permits or Section 90 consents will be required. 


Water Management Act 2000  
The Water Management Act 2000 (WM Act) is administered by the Department of 
Water and Energy (DWE) and aims to “provide for the sustainable and integrated 
management of the water sources of the State for the benefit of both present and 
future generations”.  
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The provisions of the Act are being progressively implemented to replace the Water 
Act 1912.  Currently licences and approvals are administered under the WM Act in 
areas where a Water Sharing Plan is in place. There is no Water Sharing Plan in place, 
which applies to Dumaresq Creek. As such, the licensing and approval provisions of 
the Water Act 1912 will apply in this instance. These provisions are discussed below. 


Notwithstanding the above, a controlled activity approval is required under the WM Act 
for any works within 40 metres of a river, lake or estuary. Under section 344(1)(a) of 
the WM Act a person must not: 


“carry out a controlled activity in, on or under waterfront land otherwise than in 
accordance with a controlled activity approval,” 


The proposed works constitute a controlled activity within the meaning of the WM Act. 
Section 39A of the Water Management (General) Regulation 2004 (WM Regulation) 
provides exemptions from controlled activity approval: 


“Public authorities (other than Landcom) and local councils are exempt from 
section 344 (1) (a) of the Act in relation to all controlled activities that they carry out 
in, on or under waterfront land.” 


Armidale Dumaresq Council, as a local council, is exempt from Section 344(1)(a) of the 
WM Act and would not require a controlled activity approval prior to undertaking any of 
the proposed dam works. 


Water Act 1912 
The Water Act 1912 is administered by the Department of Water and Energy (DWE). 
The Water Act 1912 is being progressively phased out and replaced by the Water 
Management Act 2000. However, some provisions are still in force. 


Part 8 of the Act provides for flood control works. Under Division 3 of Part 8, Ministerial 
approval is required for controlled works. 


Section 165(A)(1)(d) states that a controlled work means: 


“….any work, wherever situated or proposed to be constructed, that:  


(i)  affects or is reasonably likely to affect the flow of water to or from a river or 
lake, and 


(ii)  is used or is to be used for, or has the effect or likely effect of, preventing 
land from being flooded by water, and 


(iii)  is declared by order of the Ministerial Corporation published in the Gazette 
to be a controlled work.” 


Options 1, 2 and 3 involve works that would affect the flow of water to and from a river 
and would prevent land from being flooded by water. However, these options would 
only be classed as controlled works if they are declared as such in an order by the 
Ministerial Corporation that is published in the NSW gazette.  


It is recommended that Armidale Dumaresq Council seek clarification from DWE as to 
whether a flood work approval will be required.  
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Fisheries Management Act 1994 
The Fisheries Management Act 1994 (FM Act) is administered by the Department of 
Primary Industries and its objectives are to conserve, develop and share the fishery 
resources of the State for the benefit of present and future generations.   


Section 218 (5) of the FM Act states: 


“(5) A public authority that proposes to construct, alter or modify a dam, weir or 
reservoir on a waterway (or to approve of any such construction, alteration or 
modification): 


(a)  must notify the Minister of the proposal, and 


(b)  must, if the Minister so requests, include as part of the works for the dam, 
weir or reservoir, or for its alteration or modification, a suitable fishway or fish 
by-pass.” 


Armidale Dumaresq Council is a public authority and is, therefore, required to notify the 
Minister for Fisheries of the proposed dam works and consider any matters raised by 
the Minister.  


Part 7A of the FM Act provides for threatened fish and marine vegetation species 
conservation and Section 220ZA requires that: 


“a person must not harm any fish or marine vegetation of a threatened species, 
population or ecological community.” 


Lists of threatened species, populations and ecological communities are provided in 
Schedules 4, 4a and 5 of the FM Act. There are no threatened species, populations or 
ecological communities listed in the relevant Schedules that are identified as being 
likely to occur in the vicinity of Dumaresq Dam (see Table 21). 


Native Vegetation Act 2003 
The Native Vegetation Act 2003 applies to the clearing of native vegetation outside 
certain specified areas. Section 6 of the Act defines native vegetation as any of the 
following types of indigenous vegetation:  


“(a) trees (including any sapling or shrub, or any scrub), 


(b) understorey plants, 


(c) groundcover (being any type of herbaceous vegetation), 


(d) plants occurring in a wetland.” 


Section 7 defines clearing native vegetation as being any one or more of the following:  


“(a) cutting down, felling, thinning, logging or removing native vegetation, 


(b) killing, destroying, poisoning, ringbarking, uprooting or burning native 
vegetation.” 


It is considered that the Dumaresq Dam project may require the clearing of native 
vegetation. Under Section 12 of the Native Vegetation Act 2003, development consent 
is required from the Minister for Planning for the clearing of native vegetation. Section 
25 of the Act goes on to identify legislative exclusions. The exclusions include:  
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“(e) any clearing authorised under a licence issued under Division 1 of Part 6 of the 
Threatened Species Conservation Act 1995,… 


(g) any clearing that is, or is part of, an activity carried out by a determining 
authority within the meaning of Part 5 of the EPA Act if the determining authority 
has complied with that Part,… 


(s) any clearing carried out in accordance with a licence, permit, authority or 
approval under the Water Act 1912 or the Water Management Act 2000.”  


As demonstrated in this Report, the dam proposal may require an approval under the 
Water Act 1912 and a licence under the Threatened Species Conservation Act 1995 
(see below). Furthermore, the proposed dam works will be carried out by Armidale 
Dumeresq Council, as the determining authority, under Part 5 of the EP&A Act. As 
such, an approval under the Native Vegetation Act 2003 would not be required.  


Threatened Species Conservation Act 1995 
The Threatened Species Conservation Act 1995 (TSC Act) is administered by the 
Department of Environment and Climate Change and its objectives are as follows: 


“(a)  to conserve biological diversity and promote ecologically sustainable 
development, and 


(b)  to prevent the extinction and promote the recovery of threatened species, 
populations and ecological communities, and 


(c)  to protect the critical habitat of those threatened species, populations and 
ecological communities that are endangered, and 


(d)  to eliminate or manage certain processes that threaten the survival or 
evolutionary development of threatened species, populations and ecological 
communities, and 


(e)  to ensure that the impact of any action affecting threatened species, 
populations and ecological communities is properly assessed, and 


(f)  to encourage the conservation of threatened species, populations and 
ecological communities by the adoption of measures involving co-operative 
management.” 


Threatened species, populations and ecological communities which are protected at a 
State level under the TSC Act are listed in Schedules 1 and 2 of the TSC Act. Certain 
threatened species, populations and ecological communities are also protected at a 
national level under the Environment Protection and Biodiversity Conservation Act 
1999 (see next section). 


Details of species listed in both Acts, which have been recorded within a 10km radius 
of Dumaresq Dam or are predicted to occur in the locality, are provided in Table 21 of 
this Report. Several of the ecological communities, threatened flora and fauna species 
and one threatened aquatic species identified in Table 21 are listed within Schedules 1 
and 2 of the TSC Act. 
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Section 5A of the EP&A Act lists a number of factors to be taken into account in 
deciding whether there is likely to be a significant impact on threatened species, 
populations or ecological communities or their habitats.  Should a threatened species 
or community be impacted, an assessment of significance must be completed to 
determine the significance of the impact.  A Species Impact Statement is required if 
there is likely to be a significant impact on a threatened species, population or 
ecological community or its habitat (Section 112(1B), EP&A Act). 


It is essential that field assessments and consultation with specialists be undertaken to 
ascertain whether the proposal is likely to result in a significant impact on a species 
listed on the TSC Act and, subsequently, whether a Species Impact Statement will be 
required. 


Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
commenced on 16th July 2000 and is the main Commonwealth environmental law. The 
EPBC Act is administered by the Commonwealth Department of Environment, Water, 
Heritage and the Arts and its primary objective is to “provide for the protection of the 
environment, especially those aspects of the environment that are matters of national 
environmental significance.” 


Under the EPBC Act approval is required from the Commonwealth Minister for 
Environment, Heritage and the Arts for an “action” that has, will have or that is likely to 
have a significant impact on matters of national environmental significance (known as 
‘NES matters’), or the environment on Commonwealth land (whether or not the action 
is occurring on Commonwealth land).   


An “action” is considered to include a project, development, undertaking, activity or 
series of activities.  NES matters include:  


 World heritage areas; 


 National heritage places; 


 Ramsar wetlands of international importance; 


 Nationally listed threatened species and ecological communities; 


 Listed migratory species; 


 Nuclear actions; and 


 Commonwealth marine areas. 


Several flora and fauna species, one ecological community and the fish and aquatic 
species listed in Table 21 are nationally listed as threatened. Table 21 also lists a 
number of listed migratory species are predicted as likely to occur in the vicinity of 
Dumaresq Dam. As such, it is possible that dam works could have a significant impact 
on NES matters and, therefore, may constitute a controlled action under the EPBC Act. 


It is essential that field assessments and consultation with specialists be undertaken to 
ascertain whether the proposal is likely to result in a significant impact on a species 
listed under the EPBC Act and, subsequently, whether the proposal should be referred 
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to the Minister for the Environment, Heritage and the Arts under Section 68 of the 
EPBC Act. 


10.2.5 Summary of approvals, requirements and timeframes 


The tables below summarise the anticipated approvals required for the various options 
and also provide the anticipated supporting information requirements and likely 
timeframes for each option.  


Table 19 Anticipated Approval Requirements 


 EP&A Act Water Act  FM Act EPBC Act  


Option 
1 


Part 5 ‘Activity’ 
Approval (likely 
EIS) 


Possible s167 
controlled work 
approval 


s218(5) 
notification 


Possible s68 
referral 


Option 
2 


Part 5 ‘Activity’ 
Approval (REF or 
EIS) 


Possible s167 
controlled work 
approval 


s218(5) 
notification 


Possible s68 
referral 


Option 
3 


Part 5 ‘Activity’ 
Approval (REF or 
EIS) 


Possible s167 
controlled work 
approval 


s218(5) 
notification 


Possible s68 
referral 


Option 
8 


Part 5 ‘Activity’ 
Approval (likely 
REF) 


 s218(5) 
notification 


 


Table 20 Anticipated Information Requirements and Timeframes 


 Studies/Assessments required Timeframe 


Option 1 Flora & Fauna; Hydrology; Social Impact; 
Heritage/Archaeological (already completed), 
Noise & Traffic (minimal impacts expected) 


Up to 6 months 
(note: Spring survey 
may be required) 


Option 2 Flora & Fauna; Heritage/Archaeological (already 
completed), Noise and Traffic (minimal impacts 
expected)  


Up to 6 months 
(note: Spring survey 
may be required) 


Option 3 Flora & Fauna; Heritage/Archaeological (already 
completed), Noise and Traffic (minimal impacts 
expected) 


Up to 6 months 
(note: Spring survey 
may be required) 


Option 8 Social Impact (re removal of people from 
downstream property) 


2-3 Months 


10.3 Environmental Constraints – Preliminary Issues Identification 
This section provides a brief overview of existing information on potential, key 
environmental issues that are considered likely to require further consideration and/or 
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more detailed studies during the environmental assessment stage of this project 
required under Part 5 of the EP&A Act (refer Section 3.3). 


This section also lists possible impacts of the four options, and possible mitigation 
measures. 


Database Searches 
The following databases searches were undertaken:  


 NPWS Wildlife Atlas Search Tool to a 10 km radius of the site (see Appendix L); 


 EPBC Act Protected Matters Search Tool (see Appendix M); and 


 Southern New England Tablelands Region State of the Environment Report 
2006/2007.  This can be found at the following web address: 


http://www.armidale.nsw.gov.au/environment/1201/16449.html  


For all options, it is assumed a Construction Environment Management Plan (CEMP) 
would be developed. 


10.3.1 Existing environment 


Table 21 below provides information on the existing environment of the Dumaresq 
Dam, to help set a base line from which to understand the possible impacts of the 
various options. 



http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_

http://www.armidale.nsw.gov.au/environment/1201/16449.html_





 


Table 21 Existing Environment surrounding Dumaresq Dam 


Environmental Factors Existing Environment 


Terrestrial Ecology – 
Flora 


One threatened flora species has been previously recorded within a 10-km radius of the site (Appendix L):  


Bluegrass (Dicanthium setosum)  


and another 7 are predicted to occur (EPBC Protected Matters Search Tool): 


Bothrichloa biloba 


Callistemon pungens 


Diuris pedunculata 


Eucalyptus mckiena 


Eucalyptus nicholli 


Pultenaea campbellii and 


Thesium australe 


Four endangered ecological communities are known or predicted to occur within the Armidale Plateau subregion of 
the Northern Rivers CMA, so may occur within the site: 


Montane Peatlands and Swamps 


New England Peppermint Woodland 


Uplands Wetlands of the Drainage Divide on the New England Tableland and 


Box-Gum Woodland 
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Environmental Factors Existing Environment 


Terrestrial Ecology – 
Fauna 


Six threatened fauna species have been previously recorded within a 10-km radius of the site:  


Speckled Warbler  


Brown Treecreeper 


Powerful Owl 


Koala  


Hoary Wattled Bat and  


Greater Broad-nosed Bat 


Another 11 species are predicted to occur (EPBC Protected Matters Search Tool): 


Swift Parrot 


Australian Painted Snipe 


Regent Honeyeater 


Booroolong Frog 


Yellow-spotted Tree (or Bell) Frog 


Large-eared Pied Bat 


Spot-tailed Quoll 


Brush-tailed Rock-wallaby 


Grey-headed Flying-fox 


Long-nosed Potoroo and 


Eastern Long-eared Bat 


A significant number of migratory terrestrial and wetland species are also predicted to occur (EPBC Act MNES).  See 
Appendix L for listings. 
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Environmental Factors Existing Environment 


Aquatic ecology One threatened fish species has been predicted to occur within the locality: 
Murray Cod (Maccullochella peelii peelii) 


And one threatened aquatic species: 


Bell's Turtle (Elseya belli)  


At Full Supply Level (FSL), the Dam covers 0.12 km2 and contains approximately 380 Megalitres of water. The 
maximum water depth is about 11m.  The Armidale Dumaresq council conducts weekly water quality tests at the 
Dam.  Turbidity levels within the dam are excellent, with only six readings between January 2005 and May 2008 
above 30 NTU (cause for concern), and only three others above 10 NTU.  The median was 2.2 NTU.  pH levels were 
not so good, with six readings above a pH of 9 (negative effects on aquatic organisms), and 56% of readings over 8.2 
(sub-optimal, but not acutely lethal for aquatic organisms).   


Water – quality & 
hydrology 


Water – Downstream Dumaresq Dam is on the Dumaresq Creek, which flows through Armidale.  Creek flow is intermittent, with winter 
being the low rainfall period so little flow, while storms from November to February are when there is the most water.  
There is a Department of Water and Energy gauging station about 6.5km downstream of the dam, which showed 
flows ranging from zero megalitres per day (on 366 days between Jan 04 and Aug 08) to over a hundred.  The 
median daily flow (between Jan 04 and Aug 08) was 0.252 megalitres per day. 


The 2006/2007 State of the Environment report section on the water quality of the Dumaresq Creek notes that 
Turbidity levels were excellent, pH levels were reasonable, but Dissolved Oxygen levels were a cause for concern. 


Air (emissions) Air quality of the area is generally good (according to 2006/07 State of the Environment Report).   


Soil – Erosion, 
Sedimentation & 
Contamination 


Sediment has built up within the Dam, to a maximum of 1.5m above the dam foundation.   


No data was available on contamination levels of the sediments within the dam. 


Socio-Economic Dumaresq Dam is listed on a number of websites as a local attraction, and many local groups use it as a location for 
a variety of activities.  There are no businesses operating solely from the Site.   


Eg: http://www.aussie-travel.com.au/wales/newengland/fun/newenglandf.htm states “Dumaresq Dam is located 
14kms north west of Armidale along the Boorolong Road. A great place for family picnics, walking, orienteering, bird 
watching, fishing, camping, swimming, canoeing and sailing. Facilities include a shelter shed, picnic tables, BBQs, 
water, flush toilets, walking tracks and concrete launching ramp.” 
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Environmental Factors Existing Environment 


Heritage There are no heritage listed items within the Dumaresq Dam study area. 


Two significant European cultural heritage sites were identified within the Dumaresq Dam study area and environs. 
Both the Dumaresq Dam wall and the first Dumaresq Government Public School are considered to have high heritage 
significance and fulfil the NSW Heritage Council heritage significance criteria for listing at a local level. 


No Aboriginal cultural heritage objects, sites or potential archaeological deposits were identified within the Dumaresq 
Dam study area. 


Visual  The Dam and Dam wall is viewed primarily by visitors, and can be viewed from car park and walking tracks.  There 
are no residences in line of sight of the dam wall.   


Land use  The Dam and the area to the north-east of the dam (including Mt Duval) is zoned 7(c) - Environment Protection (Rural 
Scenic), under the Armidale Dumaresq LEP.  The land further to the west is zoned 5(b), south is zoned 1(a) and 
south west is zoned 1(b). 


The dam site is used for recreation and water storage (emergency supply).  Mt Duval to the north-east is a nature 
reserve, lands to the south and west is cleared farm land.  


Fishing/recreation Dumaresq Dam is a well-known fishing area, with anglers reporting catches of Redfin, Trout, Golden and Silver 
Perch, and Catfish. 


The local St Kilda Fishing Club stocks the dam regularly, and holds its annual “Fisherama” fishing competition in 
October.  The Department of Fisheries also stock the dam.   


Traffic/site access Current access is via Boorolong Road, then Dumaresq Dam Road, and allows access to boat ramp, picnic area and 
parking.  There is no road access to the dam wall itself. 


Noise & Vibration  There are no current noise or vibration issues.  The nearest residence is over 1 km away. 


Hazards & risks No significant quantities of hazardous or dangerous goods are stored at the site.  
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Environmental Factors Existing Environment 


Waste management  Current wastes include rubbish from visitors, and effluent from the septic toilets.  Council runs a weekly patrol and 
litter pickup over winter (approx April to Sept), and twice weekly in summer (Oct-March/April).  Public toilets are 
cleaned on the same schedule.   


Although it has not been recently de-sludged, the Council is looking at instituting an annual pumpout of the septic 
tanks.  


Visitor numbers are expected to increase after Dumaresq Dam Road is sealed. 


10.3.2 Environmental issues 


Option 1 – Decommissioning the Dam 


Table 22 lists the possible impacts and management and mitigation measures for Option 1 – Decommissioning the Dam.  This option would 
involve some clearing of vegetation to access the Dam wall, dredging of a channel to recreate the creek bed, general construction on the wall, a 
diversion channel for the duration of the construction, and the eventual permanent release of all water from the Dam. 
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Table 22 Environmental Impacts and Potential Mitigation Management for Option 1 


Environmental Factors Potential impacts Potential management & mitigation measures 


Terrestrial Ecology - Flora Possible impacts on threatened species/Endangered 
Ecological Communities (EECs) and/or their habitat 


Surveys to identify if threatened species and/or their habitat 
are present. 


If present, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Terrestrial Ecology – 
Fauna 


Possible impacts on threatened species and/or their 
habitat 


Surveys to identify if threatened species and/or their habitat 
are present.  


If present, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Aquatic ecology Possible impacts on threatened species/EECs and/or 
their habitat, within the Dam and downstream 


 


Surveys of Dam and downstream to identify if threatened 
species and/or their habitat are present.  


If present, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Water – quality and 
hydrology 


Dam would be emptied (ie no volume of water left), 
and the original creek bed would be restored, through 
dredging of sediments.   


A Hydrology study to clarify the effects of decommissioning 
the dam on stream and flooding characteristics. 


Water – Downstream Eventually, 100% environmental flows would be 
restored to the creek.  During the process of 
releasing water from the Dam (pumping out), 
considerable temporary change to downstream 
hydrology could occur, in terms of flow levels, 
temperature, dissolved oxygen, turbidity, etc. 


If threatened aquatic species are identified as present 
downstream, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


A Hydrology study to clarify the effects of decommissioning 
the dam on stream and flooding characteristics 
downstream would form part of this assessment. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Air (emissions) Construction may result in minor air quality impacts 
e.g. particulate matter disturbance. The impact on 
local air quality would depend on materials used, 
equipment and local weather conditions. 


None of these impacts are likely to affect local 
amenity in residential or commercial areas due to the 
distance of the construction area from nearby 
sensitive receivers.  


These impacts would be managed by implementation of an 
air quality sub plan as part of the CEMP. 


Soil – Erosion, 
Sedimentation & 
Contamination 


Decommissioning the Dam would leave the area 
currently underwater (0.12km2) exposed.  Erosion 
would quickly result if revegetation is not carried out.   


Contamination levels of the sediments in the Dam are 
unknown. Sediments dredged from the channel will 
need appropriate disposal.  


Vegetation clearing and construction impacts could 
result in a disturbance of soils and landforms for the 
diversion channel, as a result of which there is likely 
to be sediment movement. 


Testing of sediments to ascertain contamination levels, 
followed by appropriate disposal. 


Revegetation with native species immediately after 
emptying would help avoid erosion. 


Soil impacts would be managed by implementation of 
standard environmental management measures as defined 
in a CEMP. 


Socio-Economic There would be a loss of amenity to Armidale 
residents and tourists, as the site would be closed to 
the public for the duration of the works.  When the 
works are complete, water-based recreational 
activities would no longer be available.  


The proposal could indirectly contribute to the 
Armidale regional economy during construction. This 
includes construction crew expenditure during the 
construction phase. 


There may be other recreational sites in the Armidale 
region that could be upgraded or better promoted. 


A social impact assessment may be required as part of the 
approval process. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Heritage There are no statutory heritage constraints.  


 


The Heritage report recommends: 


An archival recording should be made of the Dumaresq 
Dam wall, including the Dumaresq Dam Reservoir Precinct, 
in accordance with NSW Heritage Council guidelines; 


The Dumaresq Dam wall, including the Dumaresq Dam 
Reservoir Precinct, should be nominated for listing on the 
Heritage Schedule of the Armidale Dumaresq LEP; 


An archival recording should be made of the first 
Dumaresq Government Public School building in 
accordance with NSW Heritage Council guidelines, subject 
to discussions with its owner; 


The first Dumaresq Government Public School building 
should be nominated for listing on the Heritage Schedule of 
the Armidale Dumaresq LEP, again subject to discussions 
with its owner. 


Visual  During construction, there would be few visual 
receptors, as the Dam site would be closed, and 
there are few residences nearby. 


Once complete, the visual amenity of the Dam waters 
would be lost, and the some of the wall removed. 


After construction, landscaping / revegetation of previously 
inundated land would improve the visual amenity. 


During construction, no direct impacts on the visual 
environment are identified, therefore no mitigation 
measures are recommended. 


Land use  The Dam would no longer be available as an 
emergency water source, and the nature of the site 
as a recreation facility would change. 


Land use surrounding the Dam would be unaffected.  


 


 


Fishing / recreation Water-based recreation activities would no longer be 
possible, and fishing would be limited to that in the 
creek. 


Bushwalking and the Barbeque would remain. 


There may be other water-based recreation sites in the 
Armidale region that could be upgraded or better promoted. 


Landscaping/creative revegetation could improve the 
recreational options at the site. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Traffic/site access Access to the site will be restricted for the duration of 
the construction. 


Additional access to the dam wall will be constructed. 


Advertise and properly signpost the road closure. 


Noise & Vibration  The nearest sensitive receiver (residence) is 3.8 km 
down the road, so is unlikely to be impacted.  


Noise management would form part of the CEMP. 


Hazards & risks No significant quantities of hazardous or dangerous 
goods would be stored or used at the construction 
site, regardless of chosen option.  


However general construction site practices present 
hazards and risks to construction crewmember 
safety, including operation of machinery and handling 
of fuels.  


General construction management practices would 
minimise potential hazards and risks during construction. 


The site would be closed to visitors for the duration of the 
construction.  


A hazards and risks sub plan as part of the CEMP would 
be prepared. 


 


Waste management The proposal would generate construction and 
operational wastes for all options.  


Construction wastes would be generally limited to 
material wastes (such as spoil), putrescible wastes, 
drinking cartons and food scraps from construction 
crew and green wastes.  


Waste would be managed to the principles embodied in the 
Waste Avoidance and Resource Recovery Act 2001 and 
include avoidance; reuse and disposal as a last resort. 


A waste management sub plan as part of the CEMP would 
be prepared. 
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Options 2&3 – Lowering Dam height & Installation of Post-Tensioned Anchors. 


These two options will have similar impacts, and so have been included together in Table 23 below.  Both options involve construction of an 
access road to the dam wall, creating a diversion channel, lowering the dam water height during the construction phase (to 2.5m or 3.5m below its 
current Full Supply Level (FSL) for options 2 and 3 respectively), and returning the dam waters to a FSL at current levels (option 3) or about 2.5m 
below the current FSL (option 2).  Option 3 will also include drilling into the dam foundations for installation of the post-tensioned anchors. 


Table 23 Environmental Impacts and Potential Mitigation Management for Option 2 & 3 


Environmental Factors Potential impacts Potential management & mitigation measures 


Terrestrial Ecology - Flora Possible impacts on threatened species/EEC and/or 
their habitat 


Surveys to identify if threatened species and/or their 
habitat present.  


If present, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Terrestrial Ecology – 
Fauna 


Possible impacts on threatened species/EEC and/or 
their habitat 


Surveys to identify if threatened species and/or their 
habitat present. 


If present, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Aquatic ecology Possible impacts on threatened species/EEC and/or 
their habitat 


Surveys to identify if threatened species and/or their 
habitat present. 


If present, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Water – quality & 
hydrology 


During construction, the Dam volume would decrease 
to about (i) 100ML for Option 2 and (ii) 160 ML for 
Option 3.  It would then return to about (i) 160ML at 
FSL for Option 2 and (ii) 380 ML for Option 3.  There 
may be impacts on turbidity, Dissolved oxygen levels 
etc. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Water – Downstream During the process of releasing water from the Dam 
(pumping out), considerable temporary change to 
downstream hydrology could occur, in terms of flow 
levels, temperature, dissolved oxygen, turbidity, etc. 


If threatened aquatic species are identified as present 
downstream, an assessment under State or Federal 
threatened species legislation would be required, and 
appropriate management measures implemented. 


Air (emissions) Construction may result in minor air quality impacts 
e.g. particulate matter disturbance. The impact on 
local air quality would depend on materials used, 
equipment and local weather conditions. 


None of these impacts are likely to affect local 
amenity in residential or commercial areas due to the 
distance of the construction area from nearby 
sensitive receivers. 


These impacts would be managed by implementation of 
an air quality sub plan as part of the CEMP. 


Soil – Erosion, 
Sedimentation & 
Contamination 


The decreased FSL will leave some of the area 
currently underwater (0.12km2) exposed.  Erosion 
would quickly result if revegetation is not carried out.   


Contamination levels of the sediments in the Dam are 
unknown. Sediments dredged from the channel will 
need appropriate disposal.  


Vegetation clearing and construction impacts could 
result in a disturbance of soils and landforms for the 
diversion channel, as a result of which there is likely 
to be sediment movement. 


Testing of sediments to ascertain contamination levels, 
followed by appropriate disposal. 


Revegetation with native species immediately after 
emptying would help avoid erosion. 


Soil impacts would be managed by implementation of 
standard environmental management measures as 
defined in a CEMP. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Socio-Economic There would be a temporary loss of amenity to 
Armidale residents and tourists, as the site would be 
closed to the public for the duration of the works.  
When the works are complete, recreational activities 
can resume but the water-based activities may need 
to be modified a little given the decreased size of the 
dam.  


The proposal would indirectly contribute to the 
Armidale regional economy during construction 
through construction crew expenditure. 


There may be other recreational sites in the Armidale 
region that could be upgraded or better advertised. 


 


Heritage There are no statutory heritage constraints.  


 


The Heritage report recommends: 


An archival recording should be made of the Dumaresq 
Dam wall, including the Dumaresq Dam Reservoir 
Precinct, and the Dumaresq Dam wall, including the 
Dumaresq Dam Reservoir Precinct, should be nominated 
for listing on the Heritage Schedule of the Armidale 
Dumaresq LEP; 


An archival recording should be made of the first 
Dumaresq Government Public School building; and the 
first Dumaresq Government Public School building should 
be nominated for listing on the Heritage Schedule of the 
Armidale Dumaresq LEP.  These would need to be subject 
to discussions with its owner. 


Visual  During construction, there would be few visual 
receptors, as the Dam site would be closed, and there 
are few residences nearby. 


Options 2 & 3 would both alter the visual impact of the 
Dam – the wall would be lower, and the area covered 
by water smaller. 


After construction, landscaping / revegetation of previously 
inundated land would improve the visual amenity. 


During construction, no direct impacts on the visual 
environment are identified; therefore no mitigation 
measures are recommended. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Land use  The Dam would remain an emergency water source, 
but the volume of water available would be a 
maximum of 180ML.    


Access to the site would be restricted during 
construction, but recreational use could continue 
afterwards. 


Land use surrounding the Dam would be unaffected.   


Appropriately publicise the site closure period to the local 
community. 


 


Fishing / recreation During construction, the site would be unavailable for 
fishing or recreation. 


On completion, the size of the Dam will be smaller, 
which may affect fish numbers.  Other recreation 
activities would be unaffected. 


The boat ramp may no longer reach the water. 


There may be other water-based recreation sites in the 
Armidale region that could be upgraded or better promoted 
during the construction period. 


Landscaping/creative revegetation could improve the 
recreational options at the site. 


Confirm expected water levels at ramp location, and 
extend/replace/realign the boat ramp so it reaches the new 
water level, if required. 


Traffic/site access Access to the site will be restricted for the duration of 
the construction.  Traffic of construction vehicles to 
the site is unlikely to adversely affect any local 
residents. 


Additional access to the dam wall will need to be 
constructed. 


Advertise and properly signpost the road closure. 


Noise & Vibration  Option 3 involves some drilling.  The nearest sensitive 
receiver (residence) is 3.8 km down the road, so is 
unlikely to be impacted. 


Noise minimisation could form part of the CEMP. 
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Environmental Factors Potential impacts Potential management & mitigation measures 


Hazards & risks No significant quantities of hazardous or dangerous 
goods would be stored or used at the construction 
site, regardless of chosen option.  


However general construction site practices present 
hazards and risks to construction crewmember safety, 
including operation of machinery and handling of 
fuels.  


General construction management practices would 
minimise potential hazards and risks during construction. 


The site would be closed to visitors for the duration of the 
construction.  


A hazards and risks sub plan as part of the CEMP would 
be prepared. 


 


Waste management The proposal would generate construction and 
operational wastes for all options.  


Construction wastes would be generally limited to 
material wastes (such as spoil), putrescible wastes, 
drinking cartons and food scraps from construction 
crew and green wastes.  


Waste would be managed to the principles embodied in 
the Waste Avoidance and Resource Recovery Act 2001 
and include avoidance; reuse and disposal as a last resort. 


A waste management sub plan as part of the CEMP. 


 







 


 


Option 8 – Non Structural Upgrading Option  


This option would be the preferred option from a Heritage perspective (see 
recommendations in Navin & Officer (2008)) as no physical modification on the dam 
structure is necessary.  From an environmental perspective, it would cause no change, 
and therefore no impacts.  Any threatened species would be undisturbed.  However, as 
discussed in Section  8.1, this Option if adopted and even if is endorsed by DSC, does 
not guarantee the dam will not fail due to unexpected events. If the Dam wall fails, the 
dam levels would decrease, and the downstream water quality would be heavily 
impacted for the duration of the flood.  Downstream flora, fauna and aquatic 
communities could also be affected.  A social impact assessment of removing the 
people on the property downstream would be recommended. 


10.4 Environmental Constraints – Conclusion 
The site may offer potential habitat for threatened flora and fauna species, endangered 
ecological communities and migratory species listed under the NSW Threatened 
Species Conservation Act 1995 or the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999. Options 1, 2 and 3 have the potential to impact on 
these species and/or communities should they occur. If any of these options are 
pursued then further surveying to determine the likelihood of these species and 
communities occurring, and an assessment as to potential impacts on these species 
and communities will need to be undertaken.  


If it is determined that the proposed works will have a significant impact on the 
environment, or any of the listed threatened species or ecological communities, then 
an environmental impact statement or a species impact statement, or both, would have 
to be prepared and exhibited prior to the works being carried out. The Council would 
also be required to obtain a licence under the Threatened Species Conservation Act 
1995 and an approval under the Environment Protection and Biodiversity Conservation 
Act 1999. 
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11. OTHER ISSUES 


11.1 General 
This Section discusses some other issues that require further consideration associated 
with the upgrading of dam. 


11.2 Right Abutment Embankment  
The existing embankment is a homogeneous earthfill wall with puddle clay core cutoff 
to rock foundation.  The structure is approximately 49m long and has an upstream 
slope of 3H to 1V and a downstream slope of 2.5H to 1V.  The existing embankment is 
likely to be overtopped and eroded during the extreme PMPDF flood event.  


11.2.1 Raising of Right Abutment Embankment 


Past studies have recommended various methods of raising the embankment.  These 
include: 


1. Construction of a Parapet wall along the existing embankment as recommended by 
SMEC (2002); 


2. Raising the earth embankment using soil material together with the raising of the 
concrete wing wall. 


In this study, neither the raising of the right abutment embankment nor the upstream 
protection of the embankment has been considered. We have assumed that the 
embankment will act as a fuseplug, allowing the embankment to be overtopped and 
washed away during an extreme flood.  It is believed that the failure of the right 
abutment embankment is only associated with limited consequences and the cost of 
replacing the embankment is not significant. Therefore, it is considered at this stage 
that raising of the right abutment embankment is unnecessary.  However, this should 
be considered in greater detail during the detail design stage. 


11.3 Scour Valve 
A scour valve was noted on the design drawing.  It is recommended that the condition 
of the scour valve is determined and, if required, rehabilitated or replaced. The valve 
serves a number of purposes including: 


– Releasing environmental flow downstream (presently, this is not required); 


– Prevent silt deposition at the upstream face of the dam by regularly exercising 
the valve; and 


– Emergency water release when necessary.  


11.4 Installation of Uplift Pressure Relief Drainage System 
The DWE recommended a feasibility study on the installation of an uplift pressure relief 
drainage system in the concrete wall. The proposal is to drill pressure relief drain holes 
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from the downstream face into the foundation beneath the concrete wall footprint in 
order to collect and discharge excess pore water in the dam foundation interface and 
thereby reduce uplift pressures.  


To ensure the drain holes continue to function well and to assure the continued safety 
of the dam, regular maintenance would be crucial. In addition, care would need to be 
taken during installation of the drain holes to ensure that they do not intercept major 
fractures, joints or faults in the rock upstream of the dam and thereby form a potential 
piping path through the foundation. In the opinion of GHD, this upgrading option is not 
considered feasible as a stand-alone option.  


11.5 De-silting 
Removing the silt deposited upstream of the dam will reduce the imposed load on the 
wall.  According to the survey undertaken by Michel Survey Group (1999), the present 
silt deposit upstream of the dam is generally less than 1.5m which results in an 
imposed load of less than 4 kN/m.  


In this study, de-silting was not proposed as an option to improve stability because the 
stability of the dam is marginal even if the imposed silt loading is ignored. 
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12. PURCHASE OF “IDLE ACRES” PROPERTY 


12.1 General 
The brief included an assessment of the effect on the dam consequence category that 
would result if houses at risk were purchased and persons relocated.  This would 
reduce the non-itinerant population at risk and consequently reduce the consequence 
category of the dam. Furthermore, based on a discussion with Council, GHD 
understands that Council was considering purchasing “Idle Acres” which is close to the 
dam (less than 3.8 km), since, due to the very short travel time of the dambreak flood 
wave to reach the property, it renders any flood warning system ineffective. This is 
considered an effective measure for reducing the flood risk to persons. The measure, 
however, is unlikely to change the Consequence Category (HIGH A) of the dam as the 
majority of the population at risk are located further downstream near the town of 
Armidale. However, by acquiring this property, the potential loss of life can be 
minimized provided the Council:- 


 installs a permanent flood warning system downstream of the dam to alert persons 
living further downstream of an emergency; 


 implements and exercises a proper and up-to-date Dam Safety Emergency Plan 
(DSEP). 


This following sections identify the land owner of “Idle Acres”, explore the options or 
strategies to acquire the property and finally evaluates the current market value of the 
property including "solatium" (i.e. compensation for the necessity to relocate). 


12.2 Property Details 
Owners:    Terence John Faint and Barry Thomas Faint 


Property Address:  ”Idle Acres” 


    192 Dumaresq Dam Road 
Armidale NSW 2350 


Contact:    Terence John Faint 


    11 Woodside Chase 


    Kootingal NSW 2352 


    Phone: 67603100 


Property Description:  Lot 177 DP 755818  


    Crown Plan: 4946-1660 


Folio: 177/755818  


    LGA : Armidale Dumaresq 


    Parish: Dumaresq 


    County: Sandon 
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Encumbrances:   Land excludes mineral rights under the terms of section 171 
Crown Lands Act 1989. 


Restriction on use (prevention of subdivision) – see section 
77B of the Crown Lands Act 1989 


Area:  1.942 Hectares 


Zoning:   Rural 


 


Note: The property was until September 2005 a Crown Land Perpetual Lease  # 84233 
at which time Terence John Faint and Barry Thomas Faint purchased it. 


12.3 Acquisition Options 


12.3.1 Purchase by Private Treaty / Pre-acquisition Agreement 


We understand that Council wish conduct the acquisition in a conciliatory and amicable 
manner and would in the first instance seek to acquire the property by negotiating a 
private treaty purchase. This could be done without reference to the Land Acquisition 
(Just Terms Compensation) Act 1991 or could be done under section 30 of the same 
act, where Council would negotiate and enter into a Pre-acquisition Agreement with the 
landowner for a compulsory purchase “if the owners have agreed in writing on all 
relevant matters concerning the compulsory acquisition and the compensation to be 
paid for the acquisition”. 


The advantage of using section 30 of the Land Acquisition (Just Terms Compensation) 
Act would be that Council would acquire all known and any latent interests in the 
property. 


An offer to purchase the property is generally prepared using section 55 of the Land 
Acquisition (Just Terms Compensation) Act as a guideline for the offer.  The two 
applicable sections for this acquisition are section 55 (a), the market value of the land, 
and section 55 (e), solatium, compensation for relocating the principal place of 
residence. 


If the property is an investment property and none of the owners live on the property as 
their principle place of residence, solatium would not be applicable.   


There is no lease known to be registered on the title. However we understand that a 
house and a small hut are occupied and compensation to a lessee or occupier would 
be applicable if the acquisition requires the lease or agreement to be terminated 
prematurely, requiring the lessee or occupier to relocate. 


12.3.2 Compulsory Acquisition  


Under section 186 & 187 of the Local Government Act 1993 Council have compulsory 
acquisition powers under the terms of Land Acquisition (Just Terms Compensation) 
Act 1991. 
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In the event an amicable agreement cannot be reached as outlined above and the 
landowner does not wish to enter into a Pre-acquisition Agreement, Council can 
acquire the property as a compulsory acquisition. Compensation would be assessed 
by the Valuer General and in the event the landowner does not accept the Valuer 
Generals assessment, the matter may proceed to the Land & Environment Court for 
determination of the compensation amount. 


12.4 Preliminary Estimate of Compensation  
The preliminary estimate below is based on recent sales in the Armidale area of similar 
properties. A valuer has not been engaged to inspect the property and prepare a 
valuation of the property:  


Land:          $160,000 


Improvements:       $200,000 


Solatium (Cost of relocation if applicable) say    $40,000


Total         $400,000 


Without conducting further enquiries and making contact with the residents of the 
property, we have been unable determine who resides on the property.  If it is 
concluded that the property is the principle place of residence of one of the owners this 
would affect the assessment of solatium.  


12.4.1  Estimated Negotiation Cost 


Valuer /Property Negotiator 50 hrs @ $200/hr   $10,000 


Council Valuers Assessment        $3,500 


Council Legal Fees         $8,000 


Landowner Legal Fees        $3,000 


Landowner Valuer’s Fees        $2,800  


Total         $27,300 


 


Note: The information above regarding the land acquisition process is based on past 
experience and it is recommended that Council obtain their own legal and valuation 
advice before proceeding. 


 


 Refer to Appendix O for: 


 Copy of Certificate of Title; 


 Copy of Crown Plan (Registered deposited plan not available); 


 Cadastral plan of the locality; 


 Photographs of the subject property. 
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13. OPTION COSTINGS  


13.1 Option Cost Summary 
Preliminary cost estimates for the various options have been developed and the option 
totals are summarised in Table 24 below. 


Table 24 Option Costs 


Option Estimated Capital Cost Annual Maintenance Cost (Present 
Value) – Refer to Table 25


8 $ 1,300,000 $ 55,000 


3 $ 5,000,000 $ 30,000 


2 $ 1,900,000 $ 18,000 


1 $ 1,800,000 $ 2,000 * 


* Some ongoing visits would be required to inspect the condition of the remaining 
portion of the dam wall and 5-yearly surveillance inspections may be required. 


A breakdown of costs for individual options and parts of options are provided in 
 Appendix L.  


13.2 Basis of Estimate 
The estimates have been developed based on preliminary concept designs. For this 
reason, a contingency of 30% is included in the costs of each option shown in Table 
24.  


The estimates do not include any provision for raising of the right abutment 
embankment, providing upstream embankment protection, refurbishing the scour 
valve, provision of drain holes or any de-silting work. 


Unit rates used in the estimates have been derived from recent involvement in 
construction contracts, liaison with contractors, manufacturers and estimators and 
using the Rawlinsons Australian Construction Handbook (2008). 


The estimated costs are indicative only and are provided to facilitate comparison 
between the options only.  The costs should not be used for budgeting and the actual 
construction and maintenance costs may vary significantly from those provided.  


13.3 Annual Maintenance Costs 
All of the Options require Council to set aside an annual budget for maintenance and 
inspection purposes so as to ensure the safety and integrity of the dam. The 
approximate cost for maintaining the dam at present value is as follows:  
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Table 25 Annual Maintenance Costs 


Option Maintenance Task Required Approximate Cost / 
annum 


8 Updating the risk assessment and information in 
the Dam Safety Emergency Plan (DSEP) 


Carry out annual and 5-yearly dam inspections 


Maintaining the flood warning system 


$ 55,000  


3 Establish long-term monitoring program to 
monitor the loss or load in the post-tensioned 
anchors 


Carry out annual and 5-yearly dam inspections 


$ 30,000 


2 Annual maintenance 


Annual and 5-yearly safety inspections  


$ 18,000 


1 Minor maintenance 


5-yearly inspections 


$ 2,000 
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14. CONCLUSIONS & RECOMMENDATIONS 


14.1 Stability of the Existing Dam 
In the last ten years, various studies have been conducted on Dumaresq Dam 
regarding its structural stability and the consequences of dam failure. All the stability 
studies on the dam found that it does not meet NSW Dams Safety Committee and 
ANCOLD requirements for normal and unusual load cases. This is confirmed in this 
study (Section  6). The dam is found to be slender and relies heavily on tension in the 
upstream face to resist overturning even under normal load conditions at FSL. 
Remedial works are therefore required to secure the safety of the dam.  


14.2 Options for Remedial Measures 
Four options preferred by Council and DWE were investigated in this study (Section  8), 
namely: 


Option 8: Non-structural upgrading option; 


Option 3: Install Post-Tensioning Anchors; 


Option 2: Reduce the Height of the Dam; 


Option 1: Decommission the Dam. 


Preliminary concept designs were produced for the four options above. The dam safety 
concerns, advantages and disadvantages of each option were presented. 


14.3 Cultural Heritage Assessment 
The cultural heritage value of the dam was assessed by the GHD sub consultant – 
Navin Officer. Dumaresq Dam wall is not recorded on any heritage list and is not 
considered to be a relic under the Heritage Act 1977, and therefore it is not afforded 
any protection under that Act or other statutory instrument. Any proposed works to the 
dam wall may therefore be undertaken without any penalties arising from the 
provisions of that Act or other statutory instrument and without recourse to further 
heritage investigations.  


Although the dam wall is currently not subject to any statutory heritage requirements, it 
is nevertheless considered to have a high local heritage significance and therefore any 
proposed works to it should be sympathetic to that heritage. 


From a heritage perspective, it was concluded that Option 1 is the least acceptable 
option while Option 8 is the most preferred option (although it is unlikely to provide an 
acceptable solution) followed by Option 3. 


14.4 Environmental Concerns 
A desktop environmental impact assessment was undertaken as part of this 
engagement (Section  10). It was found that the Dumaresq Dam site may offer potential 
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habitat for threatened flora and fauna species, endangered ecological communities 
and migratory species listed under the NSW Threatened Species Conservation Act 
1995 or the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999.  


To a greater or lesser extent, the proposed Options 1, 2 and 3 have the potential to 
impact on these species and/or communities. If any of these options are pursued then 
further surveys to confirm the presence of these species and communities and an 
assessment as to potential impacts on these species and communities will need to be 
undertaken.  


If it is determined that the proposed works will have a significant impact on the 
environment, or any of the listed threatened species or ecological communities, then 
an environmental impact statement or a species impact statement, or both, would have 
to be prepared and exhibited prior to the works being carried out. The Council would 
also be required to obtain a licence under the Threatened Species Conservation Act 
1995 and an approval under the Environment Protection and Biodiversity Conservation 
Act 1999. 


14.5 Other Associated Issues  
In this option investigation and study, certain issues that require further consideration 
were identified and were presented in Section 11. In summary, these are: 


 Raising of right abutment embankment;  


 Upstream protection of right abutment embankment;  


 Remediation of outlet scour valve;  


 If Options 2 and 3 are preferred, an uplift pressure relief drainage system could be 
incorporated in design;  


 De-silting the dam.  


14.6 Option Costs 
Overall costs of the preliminary concept design options were compiled and are shown 
in Section  13 Table 24 above, which is repeated below. 


Table 24 Option Costs 


Option Estimated Capital Cost Annual Maintenance Cost 


8 $ 1,300,000 $ 55,000 


3 $ 5,000,000 $ 30,000 


2 $ 1,900,000 $ 18,000 


1 $ 1,800,000 $ 2,000 
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14.7 Evaluation of Remedial Options 
Option 8 – ‘Non-structural Upgrading Work” is the only option that does not involve 
any structural remediation works. It is the least cost option in this study. GHD however 
believes that this option is not feasible given that the dam is almost certain to fail under 
extreme flood and extreme earthquake events. Prior to proceeding with this option, the 
Council would require the approval of NSW Dams Safety Committee. For this option, a 
full-scale risk assessment is needed to be undertaken. If the risk of the dam failure is 
unacceptable, then the Council will have to consider one of the other Options. 
Community consultation is also required if there is potential for the loss of life due to 
the dam failure. In addition, as part of this option, the Council is required to incorporate 
some mitigation plans to reduce the potential risk to the downstream community and 
implement certain preventive measurements. Periodic updates of the dam risk 
assessment are also crucial. It is worth noting that this option does not reduce the 
probability or chance of dam failure. Future refurbishing or remedial work is likely to be 
required as it is expected that the existing dam will continue to deteriorate, thereby 
increasing the risk of dam failure. This together with expected increasing downstream 
development will increase the risks posed by the failure of dam. 


Option 3 – ‘Installing Post-Tensioned Anchors’ is the option that best fulfils the 
requirements of NSW Dams Safety Committee. It has the least visual impact and low 
overall environmental and cultural impact on the 100 year old dam wall compared to 
Options 1 and 2. Periodic inspection will be required for this Option as part of the 
measures required to ensure the long-term structural integrity of the dam. Although the 
estimated cost for this option is much greater than other options, some savings could 
be achieved if the dam wall could be raised and not subjected to any environmental 
and social constraints. This is however subject to further investigations. 


Option 1 – ‘Decommissioning’ and Option 2 – ‘Reducing the Height of the Dam’ 
have relatively low estimated costs. These options are also relatively straightforward in 
terms of design and construction. Their main disadvantages are their impact on the 
heritage value of the existing dam and their potential for damage to the environment. 
For Option 1, the central part of the dam will be breached while for Option 2 the entire 
top section of the dam wall will be demolished. The general appearance of the dam 
wall and the reservoir would be altered. Sufficient community consultations and buy-ins 
are required for both of these options as it is expected that they will be opposed by the 
local residents and lobby groups, citing the dam recreational use and heritage status 
as reasons for retaining the dam. 


The comparison of the benefits and dis-benefits of the various options discussed in the 
previous sections is shown in Table 26 below. 


14.8 Preferred Option for Stabilizing Dumaresq Dam 
In GHD’s opinion, the preferred option for improving the stability of Dumaresq Dam is 
that of installing post tensioned anchors. The capital cost estimate for this option is 
approximately $5 million. However, this option is conditional on the quality and strength 
of the concrete wall and foundation. Therefore a detailed site investigation and 
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Table 26 Evaluation of Remedial Options 


Economic Technical Community and Social  Environmental  


Cost of Remedial Work 


Option Description Ability to meet 
ANCOLD and 
DSC 
requirements 


Capital 
Cost 


Annual 
Maintenance Cost 


Likelihood of future 
major 
refurbishment/ 
strengthening work 


Constructability 
– ease and 
speed of 
construction 


Reduction in 
Probability 
of Dam 
Failure  


Reliability of 
Design – proven 
track record, need 
monitoring 


Reduction of 
Downstream 
Hazard / Risk 
to public safety 


Preservation of 
Cultural 
Heritage value  


Preservation 
of recreational 
area 


Preservation 
of Storage 
Capacity  


Environmental 
Impact 


8 Non Structural 
Upgrading Option 


Low $ 1,300,000 $ 55,000 High (almost certain) - No Continuous 
monitoring required 


No Full Yes Yes Nil 


3 Installing Post Tensioned 
Anchors 


High $ 5,000,000 $ 30,000 Low - Medium Relatively slow, 
complicated and 
requires specialist 
contractor  


Yes Proven but long 
term monitoring 
plan required 


Yes Near Full Yes Yes Minor (during 
construction) 


2 Reducing the Height of 
the Dam 


Good to High $ 1,900,000 $ 18,000 Low  Fast Yes Proven, long term 
monitoring required 


Yes Partial Partly Partial Potentially 
Medium 


1 Decommissioning the 
Dam 


High $ 1,800,000 $ 2,000 Minimal Simple, fast Yes Proven, long term 
monitoring required 


Yes Partial No No Potentially Major 
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Appendix A 


Design and Construction Drawing 
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Appendix B 


Photos – Construction of Dumaresq Dam 
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Appendix C 


Photos – Existing Dam 
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Photos taken on 21 February 2007


Downstream face from right abutment







Downstream from left abutment


Picnic area at right abutment







“Idle Acres” downstream of the dam







Photos taken on 29 June 2007


Downstream face of dam - right part


Reservoir rim at right hand side of dam







Reservoir rim at left hand side of dam







Right abutment downstream side







 


 


Appendix D 


Silt Deposition Survey 


(Michel Survey Group, 1999) 
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Appendix E 


Survey of Cracks on Dam Wall 


(Michel Survey Group, 1999 & 2003) 
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Appendix F 


Reservoir Storage Capacity Curve 


(Michel Survey Group, 1999) 
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Note: Extracted from Michel Survey Group (1999) Drawing No. 7625-5 B







 


 


Appendix G 


Seismicity 


(Malpas Dam, ES&S, 2005) 
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Abbreviations and Glossary


Table 1 Abbreviations


Abbreviation Meaning


AEP Annual Exceedance Probability


AFC Acceptable Flood Capacity


ANCOLD Australian National Committee On Large Dams


DSEP Dam Safety Emergency Plan


DSC NSW Dams Safety Committee


FSL Full Supply Level


MDE Maximum Design Earthquake


OBE Operating Basic Earthquake


PMF Probable Maximum Flood


RCC Roller Compacted Concrete


Table 2 Glossary


Term Meaning


Abutment That part of the valley wall against which the dam is
constructed.


Acceptable Flood
Capacity


The AFC is the minimum flood capacity required by a dam to
provide an acceptable level of safety to downstream
communities and the environment from a flood initiated dam
failure.


Annual
Exceedance
Probability (AEP)


Probability at which an event of specified magnitude will be
equalled or exceeded in any year.


Auxiliary Spillway A secondary spillway designed to operate only during very
large floods (used as a supplementary or emergency
spillway).


Dam An artificial barrier constructed for storage, control or
diversion of water, other liquids, silt, debris or other liquid-
borne material.


Dam Crest Frequently used to denote top of dam.  However, the term
Crest is usually applied to the level at which water may
overflow the spillway section of the dam.  Term ‘Top of Dam’
is preferred to denote uppermost surface of the dam proper,
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excluding parapets, handrails, etc – see Spillway Crest.


Dam Safety
Emergency Plan
(DSEP)


A continually updated document incorporating instructions
and maps that, together with ongoing public education,
outlines the actions to be taken by a dam owner to deal with
an emergency situation or unusual occurrence as a given
dam or reservoir.


Dambreak analysis An analysis that provides an estimation of downstream
effects resulting from dam failure.  The analysis includes a
dam breach analysis and the routing of the dambreak
hydrograph through the downstream channel.


Failure of Dam In terms of structural integrity, the uncontrolled release of the
contents of a reservoir through collapse of the dam or some
part of it.


Foundation The surface of the valley floor and abutments on which the
dam is constructed.


Maximum Design
Earthquake (MDE)


The MDE will produce the maximum level of ground motion
for which the dam should be designed and analysed.  It will
be required at least that the impounding capacity of the dam
be maintained when subjected to that seismic load.


Operating Basic
Earthquake (OBE)


The OBE will produce a level of ground motion which will
cause only minor and acceptable damage at the dam site.
The dam, appurtenant structures and equipment should
remain functional and damage from the occurrence of
earthquake shaking not exceeding the OBE should be easily
repairable.


Probable Maximum
Flood (PMF)


The flood resulting from PMP coupled with the worst flood-
producing catchment conditions that can be realistically
expected in the prevailing meteorological conditions.


Probable Maximum
Precipitation (PMP)


The theoretical greatest depth of precipitation for a given
duration that is physically possible over a particular
catchment area, based on generalised methods.


Roller Compacted
Concrete (RCC)


It is a special blend of concrete that has the same ingredients
as conventional concrete but is much drier and essentially
has no slump. RCC is placed similar to paving often by dump
trucks or conveyors, spread by bulldozers, and compacted by
vibratory rollers.


Spillway A weir, conduit, tunnel, gate or other structure, designed to
permit discharges from the reservoir to convey flood waters
safely past a dam.  For this basin, the term spillway refers to
the low section of the embankment (as opposed to the outlet),
which is designed for overtopping


Spillway Crest The uppermost portion of the spillway overflow section.
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Toe of Dam The junction of the downstream (or upstream) face of a dam
with the ground surface (foundation).  Sometimes “heel” is
used to define the upstream toe of a concrete gravity dam.


Top (Crest) of Dam The elevation of the uppermost surface of a dam proper, not
taking into account any camber allowed for settlement, kerbs,
parapets, crest walls, guardrails or other structures that are
not a part of the main water retaining structure.  This
elevation may be a roadway, walkway or the non-overflow
section of a dam.


UNIT CONVERSION


Assumes RL (m) = RL (ft) x 0.3048 – 13.175


Based on the dam top spillway level surveyed by Michel Survey Group (1999),
RL 3566.75 ft = RL 1073.97 m
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1. Introduction


1.1 General


Dumaresq Dam is located on Dumaresq Creek about 10 km north-west of Armidale,
owned by Armidale Dumaresq Council.  It is a plum concrete gravity structure, with an
earth embankment, protected by a concrete wing wall on the right abutment.  It was
designed and constructed in 1896 by the Public Works Department.  Prior to 1968, it
was used as the water supply for Armidale and surrounding area.  The dam is now
used for recreational purposes or if required as an emergency water supply.


Details and features of the dam are summarised in Table 3.


Table 3 Summary of Dumaresq Dam Data


Dam Type Concrete gravity and earth embankment at right bank.


Maximum Height Approximately 11.9m


Crest Length 189m excluding the earth embankment


Crest Width 0.8m


Catchment Area 21km2


Storage Capacity at FSL 380ML (1)


Consequence Category High A
(1) Based on the Reservoir Capacity Graphs 1999 by Michel Survey Group


In the Third Surveillance Report by the then NSW Department of Land and Water
Conservation (DLWC) in year 1997, the concern about the stability and the safety of
the dam was raised (DLWC, 1997).  In the report, the DLWC has carried out a
preliminary stability analysis in accordance with the ANCOLD (1991) method.  The
analysis results indicated that with storage at FSL, tensile stresses would develop in
the upstream face of the dam, resulting in horizontal cracks developing right through
the dam wall.


Earthtech Consultants Pty. Ltd. has subsequently carried out a stability assessment of
the dam on behalf of the Council (Earthtech, 2002).  The stability analysis was based
on the ANCOLD (1991) and ANCOLD (1998) guidelines.  The analysis found that the
dam did not meet the current acceptable stability criteria.  The summary of the
Earthtech (2002) stability analysis results is as below:-


Table 4 Summary of Stability Analysis Results


Loading Case Results


Storage Level at FSL Tensile stress of 91 kPa is developed at the
upstream face of the dam
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Loading Case Results


Storage Level at PMF ^ The dam structure fails by overturning


Storage Level at FSL with OBE
(PGA of 0.07g)


Tensile stress of 135 kPa is developed at the
upstream face of the dam


Storage Level at FSL with MDE
(PGA of 0.3g)


The structure meets the ANCOLD (1998)
requirements.


^   The PMF Flood peak was determined using Bureau of Meteorology Bulletin 51
which is now outdated.


It is also noted the PMF would overtop the earth embankment.


1.2 Scope of the Study


GHD Pty Ltd (GHD) has been engaged by the Armidale Dumaresq Council to
investigate suitable remedial options for Dumaresq Dam.  The objective of this study is
to identify and assess the engineering options available for upgrading the Dumaresq
Dam to safety pass the acceptable flood, namely the probable maximum flood (PMF)
as per the New South Wales (NSW) Dam Safety Committee (DSC) and Australia
National Committee on Large Dams (ANCOLD) requirements.


The scope of work for this study includes:


Task 1 Carry out geotechnical investigations to assess the concrete strength and
quality, foundation conditions and stabilisation options which include
anchorage of the dam into the rock base and the effectiveness and action of a
cut-off wall against development of any seepage through the foundation.


Task 2 Identify the engineering options available for upgrading the Dumaresq Dam


Task 3 Survey the downstream area of the dam to provide sufficient detailed survey
information required for detailed engineering designs for the option that is
proposed to enhance the overall safety of the dam


Task 4 Assess the value of the dam which is not directly associated with the financial,
engineering and environmental concerns, taking into account its heritage
value, and the value as a recreational facility in the area


Task 5 Provide a brief assessment on purchasing outright or relocating the property
called “Idle Acres” at about 3.8 km downstream of the dam


Task 6 Carry out a preliminary environmental assessment of the preferred option to
determine if an Environmental Impact Statement (EIS) is required for this
project.


This interim report mainly addresses the Task 2.  Various options have identified by
GHD for upgrading the Dumaresq Dam.  The scoping level cost estimates, merits and
demerits of the various options are also presented herein to assist the Armidale
Dumaresq Council in screening, refining and shortlisting the four most feasible options
for further study.
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2. Review of Previous Investigation


2.1 General


In order to minimise the cost of investigation and allow Armidale Dumaresq Council to
assess the appropriateness of further more detailed investigations before they are
undertaken, this interim remedial options identification comprised of studies using all
available information, namely:


» Dumaresq Dam Report on Stability Assessment for Armidale Dumaresq Council,
November 2002, EarthTech Consultants Pty Ltd.


» Review of Seismicity – Malpas Dam, November 2005, Environmental Systems &
Services (ES&S).


» Dumaresq Dam 2003 Surveillance Report for Armidale Dumaresq Council, Report
No. 223, December 2003, Ministry of Energy and Utilities.


» Dumaresq Dam Third Surveillance Report for Armidale Dumaresq Council, Report
No. SUR168, November 1997, Department of Land and Water Conservation
(DLWC).


» Dumaresq Dam Portfolio Risk Assessment, July 2002, prepared by Snowy
Mountains Engineering Corporation for Department of Land and Water
Conservation (DLWC).


» GHD Geotechnical Investigation, 2007, laboratory testing results.


A summary of the Earthtech (2002) Report is presented in Section 2.1.1.


2.1.1 EarthTech (2002) – Stability Assessment


An appraisal of the Earthtech (2002) report has been undertaken to determine if the
findings were accurate and appropriate for use in this study.  Generally the findings
have been found to be appropriate except for the extreme load case – Storage Level at
FSL with MDE.  The report suggests that the dam would be safe during the earthquake
such that the line of action of the resultant force would be located inside the base, with
33% in tension.  This however is contradicted by the calculation spreadsheet
presented in Appendix E4 of the same report.  In Appendix E4, the analysis result
showed that the dam would fail by overturning owing to the overturning safety factor
being 0.80, or below unity and the line of action of the resultant force was located
outside the base.


The Report suggested the following remedial options for the dam:


a) Do nothing;


b) Remove the dam;


c) Reduce the height of the dam by approximately 2.5m;


d) Retain the existing dam and install either post-tensioned or passive anchors.
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3. Hydrological Study


It is understood that the existing hydrological information was established in 1994 by
the then Department of Public Works and Services (DPWS) using the Bureau of
Meteorology Bulletin 51 method which is now outdated.  GHD have now been engaged
to undertake a new hydrological study for the Dumaresq Dam.  The hydrology and
dambreak study is currently in progress.  At the time of this interim report been
produced, only the critical PMF inflow hydrograph information where available, but
where not available, the previous hydrological information will be used.  The updated
hydrology information will be used in the final concept design.


The PMF inflow hydrograph is shown in Figure 1 below.


Figure 1 PMP Inflow Hydrograph


PMP 2.5 hr Storm Event for Dumaresq Dam
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The critical peak inflow is approximately 1050 m3/s compared to 1136 m3/s from the
DPWS (2001) report for a storm duration of 2.5 hours.
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4. Preliminary Analysis of the Dam


4.1 General


A GHD in-house developed spreadsheet for analysis of concrete gravity dam was used
to analyse the stability of the Dumaresq Dam.  This Section presents the preliminary
stability analysis.


4.2 Material Properties


Typical foundation and materials properties, based on the previous studies, site
inspection and laboratory testing results, were used in the analysis.  A summary of the
material properties used in this analysis are summarised in Table 5.


Table 5 Material Parameter used in Analysis


Material Parameter Adopted Value Remark(s)


Unit weight, γc 24 kN/m3


Compressive
strength, f c


13 MPa Characteristic strength
from laboratory testing


Tensile Strength, ft c 0.30 MPa
(static)


0.38 MPa
(dynamic)


Lower 90% confidence level
Assume weaker strength at lift
joint and concrete boulder
interface


Assume 25% increase in
dynamic strength (ANCOLD
1998)


Frictional Angle, φc 45o


Concrete in
Dam


Cohesion, cc 0.2 MPa Assume weaker strength
at lift joint


Tensile Strength, ft c 0.15 MPa
(static)


0.19 MPa
(dynamic)


Lower 95% confidence level
Assume weaker strength at lift
joint and concrete boulder
interface


Assume 25% increase in
dynamic strength (ANCOLD
1998)


Frictional Angle, φc 45o


Dam /
foundation
interface


Cohesion, cc 0.2 MPa Assume weaker strength
at lift joint


Unit weight, γRCC 23.5 kN/m3


Compressive
strength, f RCC


10 MPa


Roller
compacted
concrete


Tensile Strength,
ft RCC


0 MPa ANCOLD 1991
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Material Parameter Adopted Value Remark(s)


Frictional Angle, φRCC 45o ANCOLD 1991


Cohesion, cRCC 0.2 MPa ANCOLD 1991


Unit weight, γrf 20


Frictional Angle, φc 40o Assume a conservative value of
40o considering possible
reduction in friction angle during
earthquake


Rockfill


Cohesion, cc 0


Post tensioned cable Minimum
Breaking Load


250 kN Assumed 15.2mm strand
cable is used.


4.3 Loadings


The following design loadings were considered:


» Hydrostatic loadings due to reservoir operating at FSL


» Hydrostatic loadings due to the PMF and the corresponding tailwater


» Dynamic loadings due to the MDE (Annual Exceedance Probability (AEP) of 1 in
10 000) in combination with hydrostatic loadings due to reservoir operating at FSL.


Note:


The seismicity data used to establish earthquake loading for Dumaresq Dam
was not available. A discussion with ES&S personnel concluded that the seismic
data for Malpas Dam, which is approximately 20 km away, could also be
applicable with minimal error for Dumaresq Dam. Therefore, the seismic data for
Malpas Dam has been used in this preliminary stability analysis.


For this option identification task, the OBE is not considered. OBE will be
considered in the next phrase of this study.


4.4 Analysis Results


The results for the stability analysis are shown in Table 6 below:


Table 6 Results for Stability Analysis of Existing Dam


Factor of Safety Position of Resultant Force Remark(s)Loading
Cases


Analysis
Level
(RL m) Overturning Sliding Analysed ANCOLD


Requirement


Normal
Operating
at FSL


1062.5 1.07 * 3.3 Outside mid-
third of
surface


Mid-third of
surface and
no tension


Allow 90
kN/m of
tensile
stress.
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Factor of Safety Position of Resultant Force Remark(s)Loading
Cases


Analysis
Level
(RL m) Overturning Sliding Analysed ANCOLD


Requirement


1065.5 1.08 * 4.0 Outside mid-
third of
surface


Mid-third of
surface and
no tension


Allow 75
kN/m of
tensile
stress.


1067.5 1.07 * 4.9 Outside mid-
third of
surface


Mid-third of
surface and
no tension


Allow 70
kN/m of
tensile
stress.


1062.5 0.79 ^ - Outside
Surface


Mid-half of
surface


Tensile
stresses of
285 kN/m
developed if
concrete is
not cracked.


1065.5 0.72 ^ - Outside
Surface


Mid-half of
surface


Tensile
stresses of
282 kN/m
developed if
concrete is
not cracked.


PMF Flood


1067.5 0.66 ^ - Outside
Surface


Mid-half of
surface


Tensile
stresses of
290 kN/m
developed if
concrete is
not cracked.


1062.5 0.73 ^ - Outside
Surface


Within
Surface


Tensile
stresses of
320 kN/m
developed if
concrete is
not cracked.


1065.5 0.71 ^ - Outside
Surface


Within
Surface


Tensile
stresses of
280 kN/m
developed if
concrete is
not cracked.


MDE
Earth-
quake


1067.5 0.67 ^ - Outside
Surface


Within
Surface


Tensile
stresses of
265 kN/m
developed if
concrete is
not cracked.


* The dam wall has unacceptable factor of safety as in accordance to ANCOLD (1998).


^ The dam wall has unacceptable factor of safety as in accordance to ANCOLD (1998).
The wall will fail by overturning, but the available tensile strength in the concrete
might prevent the failure to occur.
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5. Remedial Options


5.1 General


GHD submitted a proposal in March 2007 for investigating the options for upgrading
the Dumaresq Dam to meet current acceptable safety standards required by NSW
DSC and ANCOLD and decommissioning.  The proposal outlined the following eight
remedial options:


Option 1: Decommissioning of the dam


Option 2: Reducing the height of the dam


Option 3: Installing post-tensioning anchors along the crest of the dam


Option 4: Constructing a roller compacted concrete (RCC) gravity dam against the
downstream face of the existing dam


Option 5: The construction of an auxiliary spillway in the form of an open channel at
the right abutment of the dam to increase the flood discharge capacity of
the dam so as to reduce the rise in the flood level during extreme flood
events


Option 6: Buttressing the existing dam with rockfill


Option 7: Installing post-tensioning anchors along the downstream face of the dam


Option 8: Carry out a risk approach assessment, assess the probability of dam
failure, and the consequence of failure, assuming the use of alarm system,
and the buying of “Idle Acres”


Preliminary studies of the above options are described in this report.  Slight variations
were made to Options 5 and 6.  From our preliminary analysis, factor of safety even for
the normal loading condition is lower than recommended by ANCOLD (1998).
Therefore, having an auxiliary spillway would not increase the factor of safety of the
dam under normal operation condition unless both an auxiliary spillway and some
arrangements for strengthening the existing dam are put in place.  In this study,
Option 5 was replaced with buttressing the existing dam with rockfill and


developing an auxiliary spillway from the quarry at the left abutment.  Whereas,
under Option 6, buttressing the existing dam with rockfill and having a


reinforced concrete slab spillway on the crest and downstream face of the


buttressing will be studied.  This Option assumed that the rocks would be imported
from a nearby quarry and not from the vicinity of the dam so as to preserve the
aesthetic view at the dam site.


Variation was also made to Option 7 in that strengthening of the dam was found to be
more effectively achieved by installing post-tensioned ground anchors from the top of
the dam rather than from the toe as the preliminary stability analysis indicated that the
dam is more prone to overturning failure rather than sliding failure.  In this study,
Option 7 was replaced with strengthening the dam from the upstream face by


using RCC.
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5.2 Analysis of the Options


Limited but sufficient analyses of the improved dam structure were undertaken to
determine the salient dimensions to facilitate the cost estimation of each option.


The in-house developed spreadsheet was used.


5.3 Estimate of Costs


For use in comparison of the options, indicative costs have been estimated.


The rates were determined based on discussions with contractors and experience with
similar dam projects.  The Rawlinsons Australian Construction Handbook (2007),
Cordell Commercial/Industrial Building Cost Guide for NSW (March 2007) and The
Building Economist (December 2006) have also been used for some specific items and
as a guide for comparison.


Due to the limited available information, preliminary level of design, and unknown
geological conditions upstream and downstream of the dam, the estimated costs here
in are indicative and for comparison between the options only.  The costs should not
be used for budgeting and the actual construction cost may varied due to unforeseen
factors.
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6. Option 1 – Decommission the Dam


6.1 Design Concept


Breaching the central part of the dam sufficiently would completely release the storage
so that the remaining parts of the dam would be relieved from flood loadings.  The
remaining abutment sections of the wall would continue to act as gravity sections.
Based on our preliminary stability analysis, the upstream water level should be at least
1.5m below original full supply level in order to ensure the dam satisfies the stability
criteria as per ANCOLD (1998) for the PMF flood.  The channel section has thus been
sized so that the build up water level upstream of the remaining part of the dam is
always 1m below the original full supply level.


6.2 Proposed works


The proposed design involves emptying the storage and demolishing the central part of
the dam.  A channel section is cut out of the concrete wall, with an invert width of
approximately 20m and side slopes of 0.5 horizontal to 1 vertical.  Partial de-silting of
the reservoir bed is needed for an entrance channel through the dam.  The sediments
will be sloped at 4 horizontal to 1 vertical for stability during floods.  The proposed
works are shown in Drawing 21-15995-SK001 in Appendix A.


6.3 Dam Safety and Risk Concern


The remaining parts of the dam will act as gravity sections and satisfy normal and
extreme load cases.


The remaining parts of the dam may not be able to withstand earthquake loadings.
Nevertheless, collapse of the remains of the dam during an earthquake would not
cause serious consequences. Therefore stability analysis for the remaining parts of the
dam unnecessary.


6.4 Uncertainties


This Option involves completely emptying the storage of the reservoir.  The exposed
river valley without revegetation cover would be subjected to erosion.


Decommissioning the dam may also have significant effects on the local ecological
system.  The dam was built more than 110 years ago. The dam has created an
adapted ecology through provision of permanent deep water, creating an aquatic
habitat.  Through the seepage from the dam, this has created a damp and cool
microclimate allowing specialisation of ferns, mosses and invertebrate fauna at the
dam site.  In addition, the method of disposal of the silt and sedimentation would have
to be considered.  Assessment of the adverse effects on the environment would be
necessary.


Further, the existing dam site offers excellent recreational opportunities to the local and
tourist community.  Removal or decommissioning of the dam could precipitate a high
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level of complaint and loss of reputation for the Council should insufficient community
consultation occur.


6.5 Advantages and disadvantages


This Option has the following advantages:


» It completely eliminates the risk of dam failure


» The cost of this option is relatively low if compared with other options


» The remaining structures would be maintenance free and routine safety
inspections would be unnecessary


» A level of heritage value would be retained


However, this Option has the following disadvantages:


» Complete loss of storage


» Reservoir would lose its function as a recreational area


» Adverse effects on established ecological system


» Whilst some sections of the dam would remain, decommissioning of the dam is
undesirable from the overall point of view of preserving the heritage


» Could precipitate a high level of complaint and objection should insufficient
community consultation occur


6.6 Cost Estimation


The cost for decommission the dam would be approximately $ 900,000.  The
breakdown cost for the cost estimation is shown in Appendix B.
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7. Option 2 – Reducing the Height of the Dam


7.1 Design Concept


By cutting down the height of the dam, the flood loadings and the earthquake loadings
on the dam would be reduced to a level that additional stabilisation works would not be
required.


The Earthtech (2002) report indicated that by reducing the height of the dam by
approximately 2.5m the stability criteria would be satisfied and this has been confirmed
by our preliminary analysis.


7.2 Proposed works


The proposed design involves cutting down the height of the dam so that the new crest
level would be at RL1071.5m.  Reducing the height of the dam would limit the peak
PMF level to approximately RL1074m (based on Earthtech (2002) report).  The
proposed works are shown in Drawing No. 21-15995-SK002 in Appendix A.


7.3 Results of Structural Analysis


The results of the stability analysis are summarised in Table 7 below.


Table 7 Results of Stability Analysis for Option 2


Factor of SafetyLoading
Conditions


Reduce the
height by (m)


Analysis Level
(RL m)


Overturning Sliding


FSL 2.5 1062.5 1.7 5.4


PMF 2.5 1062.5 1.06 3.43


2.0 1062.5 0.97 -MDE


2.5 1062.5 1.1 2.65


7.4 Dam Safety and Risk Concern


The risks of the dam failure will be reduced to the acceptable level according to the
current standards.  The lowered dam will continue to act as gravity section and satisfy
normal and extreme load cases.


7.5 Uncertainties


This Option involves extensive lowering of the existing dam crest to RL 1071.5m which
means that the storage depth would be permanently reduced by about 2.5m. That top
2.5m zone along the reservoir rim without revegetation cover would be subjected to
erosion. Assessment of the adverse effects of the proposed remedial works on the
environment, particularly erosion along the reservoir rim, would be necessary.
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7.6 Advantages and disadvantages


This Option has the following advantages


» It provides adequate protection against the PMF.


» A significant level of heritage value would be retained.


This Option, on the other hand, has a number of disadvantages:


» Substantial reduction in storage and flood attenuation capacity.


» Reduction in storage height would expose the top 2.5m zone along the reservoir
rim to erosion.


» Extensive reduction in the height of the dam by 2.5m is undesirable from the point
of view of preserving the heritage.


7.7 Cost Estimation


The cost for permanently reduce the crest level of the dam would be approximately
$ 1,600,000.  The breakdown cost for the cost estimation is shown in Appendix B.
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8. Option 3 – Installing Post-Tensioned Anchors


8.1 Design Concept


By post-tensioning along the dam crest, an additional downward force is applied to the
dam so as to provide a resisting moment to prevent the dam from overturning and
increase the sliding resistance.


8.2 Proposed works


As the existing concrete characteristic strength is only approximately 13 MPa as
determined for the laboratory testing, the top part of the existing dam wall is not strong
enough to accommodate the anchorage stresses of the ground anchors.  Localised
crushing of the concrete will occur if the ground anchors are installed immediately
above the dam wall.  It is proposed that the top part of the dam wall is to be cut down
by approximately 1m and replaced by a reinforced high strength concrete head block,
forming a rigid capping beam along the top of the dam and serves to transfer
anchoring loads to the lower part of the dam wall to distribute the anchorage stress.
Holes are to be drilled from the top of the dam wall down to the rock foundation for
installing post-tensioned cables.  The proposed works are shown in Drawing No. 21-
15995-SK003 in Appendix A.


8.3 Results of structural analysis


The Earthtech (2002) report indicated that an anchorage load of 520kN/m is required
to achieve a satisfactory level of stability.


GHD has carried out a preliminary stability check on the dam by varying the anchorage
force acting on the dam.  The results of stability analysis are summarized in Table 8
below.  The pre-stressing force for each loading condition is determined such that the
concrete carries no tension stress, ensuring the stability of the dam meets the
minimum acceptable level as per current standards.


Table 8 Results of Stability Analysis for Option 3


Factor of SafetyLoading
Condition


Analysis
Level (RL m)


Anchorage force
required (kN/m)


Overturning Sliding


FSL 1062.5 270 1.39 3.18


PMF 1062.5 530 1.23 2.15


MDE 1062.5 530 1.12 1.35


From the analysis, 7 number 15.2mm diameter wire strands post tensioned ground
anchors at spacing 2.5m, giving a capacity of 700 kN/m working capacity, is proposed
to be used.  The number of anchors could be optimized (i.e. varying the spacing of the
anchors over the length of the dam) during the next phase if selected as one of the four
preferred options.
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8.4 Dam Safety and Risk Concern


The risks of the dam failure will be reduced to an acceptable level according to the
current standards.  The post-tensioned dam will have additional vertical force to hold
the dam from overturning and sliding and satisfy normal and extreme load cases.


8.5 Uncertainties


Site investigations carried out by Earthtech in 2002 provide some information on the
engineering properties of concrete of the dam.  However, the boreholes were drilled
relatively shallow providing limited information on the concrete in the dam and the rock
in the foundation.  GHD has drilled two additional boreholes drilling through the dam
foundation from the dam crest.  These two boreholes provide sufficient engineering
properties of the dam for this concept design.  However, additional investigations
involving more borehole investigation and laboratory testing would be required for the
detailed design to ensure that the dam would not be overstressed by post-tensioned
ground anchors.


To ensure the structural integrity of the dam so that post-tensioning loads can be
properly transferred through the dam wall, the existing vertical cracks and voids within
the dam might have to be repaired by injection grouting.


The estimated cost of the remedial works might be subjected to large variations as the
anchorage depths of the post-tensioned ground anchors can only be ascertained
during construction when rock cores from the dam foundation can be extracted and
examined closely.


8.6 Advantages and disadvantages


This Option has the following advantages:


» It provides full protection against the PMF and the MDE (AEP 1 in 10 000).


» No reduction in storage compared with other options which provide full protection
against the PMF and MDE.


» Relatively few alterations to the original appearance of the dam. Most of the
heritage value of the dam could be preserved.  The overall dimensions, alignment
and storage are retained.


This Option, on the other hand, has a number of disadvantages:


» Higher maintenance cost is anticipated because of the need to test and/or restress
the ground anchors in a few years time.


» A permanent corrosion protection system shall be designed to prevent the wire
strands from corroded and causing sudden failure of the dam.


» High construction techniques necessitating the engagement of specialist
contractors.


» More uncertainties would be involving in the analysis and design which would
probably result in increased costs due to variations in quantities.
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8.7 Cost Estimation


The cost for installing the prestressing anchor would be approximately $ 2,200,000.
The breakdown cost for the cost estimation is shown in Appendix B.
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9. Option 4 – RCC Downstream Buttressing


9.1 Design Concept


The dam is stabilised by constructing a roller compacted concrete (RCC) buttress at
the downstream side of the dam wall.  With the presence of the buttress, the dam
would be prevented from overturning and movement due to sliding.  Unfortunately, the
dam will need to be stabilized from the crest level downwards.  This means that the
original downstream face will be hidden by the new construction.  The original crest of
the dam will still be visible.


9.2 Proposed works


This option involves clearing up the foundation downstream of the existing dam and
scrabble back the existing dam downstream face.  The roller compacted concrete
(RCC) is then been cast on the foundation and against the existing dam.  The
proposed works are shown in Drawing No. 21-15995-SK005 in Appendix A.


9.3 Structural Analysis


A RCC buttress would share loadings with the existing dam but would not exert lateral
pressure on the latter, unlike the rockfill buttress as for Options 6 and 7.  For this
preliminary sizing of the RCC buttress, no structural analysis has been carried out.
The required size for the RCC buttress to stabilize the dam is believed to be smaller
than that required for constructability.  The detailed structural analysis will be carried
out during the next phase if selected as one of the four preferred options.


9.4 Dam Safety and Risk Concern


The risks of the dam failure will be reduced to the acceptable level according to the
current standards.  The RCC buttress will provide additional support to the dam from
overturning and sliding and satisfy normal and extreme load cases.


9.5 Uncertainties


This Option results in a significant area downstream of the dam being cleared for the
construction of the RCC buttress.  Environmental assessment of the adverse effects of
the proposed remedial works should be in place.


Some design and construction constraint exist especially at the interface between RCC
buttress and the existing dam face in order to prevent undesirable hydrostatic pressure
developing at the interface.


Temperature and shrinkage control during construction of the RCC buttress requires
greater care so as to prevent undesirable tensile stresses induced on the upstream
face of the existing dam.


Trial mixture of RCC should also be required before the construction in order to
produce a RCC mixture that has similar strength, elastic moduli and strength
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development rate as that of existing concrete in order to resist a high proportion of the
load exert on the dam.  Given that the existing dam has been built for more than a
century, a new RCC mixture required to produce similar properties is difficult to
achieve.


In addition, major construction cost might also be associated for diverting the stream
flow, particularly during flood.


9.6 Advantages and disadvantages


This Option has the following advantages:


» It provides full protection against the PMF and the MDE.


» Costs of future maintenance are relatively low.


» The dam could be used as a recreational area.


» Construction would be relatively simple and fast.


This Option however has the following disadvantages:


» Relatively greater environmental impact because of substantial clearance of
vegetation along the proposed RCC buttress site.


» The RCC buttress will cover up the downstream face of the dam which will be
undesirable from the point of view of preserving the heritage.


9.7 Cost Estimation


The cost for constructing a RCC buttress downstream of the dam would be
approximately $ 3,300,000.  The breakdown cost for the cost estimation is shown in
Appendix B.
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10.  Option 5 – Rockfill Buttress and Auxiliary Spillway


10.1 Design Concept


The dam is stabilised by constructing a rockfill buttress at the downstream side of the
dam wall.  To avoid erosion of the rockfill buttress due to overtopping and to limit the
hydrostatic load on the dam wall, the maximum flood level is limited to approximately
0.3m below the existing spillway level.  This is achieved by constructing a channel
spillway at the left abutment of the dam.  The proposed channel spillway discharges
flood water into Dumaresq Creek at approximately 100m downstream of the dam.


10.2 Proposed Work


The proposed design involves cutting an 80m wide unlined channel spillway at the left
abutment of the dam.  By adopting a sill level of RL1070.0m, the proposed channel
spillway is able to limit the peak PMF level to RL1073.4m, which is approximately 0.6m
below the existing dam crest level.  Suitable materials from the excavation are to be
used for forming a buttress at the downstream side of the dam. Unsuitable excavated
materials are to be disposed of.  The proposed buttress is 1.5m wide at the top
(RL1073.00m) and has a gradient of 1 in 1.5.  The existing scour pipe and outlet pipe
are to be extended.  The proposed works for Option 5 are shown in Drawing No. 21-
15995-SK005 in Appendix A.


10.3 Structural Analysis


The proposed rockfill buttress would exert lateral pressure on the downstream face of
the dam.  The lateral pressure would serve to balance hydrostatic force acting on the
upstream face of the dam.  In an unusual situation when the storage is empty, the
lateral pressure due to the rockfill has to be resisted by the dam body.


The analysis indicated that the passive resistance provided by the rockfill buttress
would be high enough to withstand the hydrostatic loadings due to the PMF and MDE.


The results of stability analysis are summarised in Table 9 below.


Table 9 Results of Stability Analysis for Option 5


Factor of SafetyLoading
Conditions


Analysis Level (RL m)


Overturning Sliding


PMF 1062.5 4.3 9.0


MDE 1062.5 2.9 5.1


Note:


The required size for the rockfill buttress to stabilize the dam is smaller than that
required for constructability.
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10.4 Dam Safety and Risk Concern


The dam safety criteria will be met and risk of failure is thus reduced for extreme load
conditions such as PMF and MDE.  However, the dam might be at risk and unstable
when the storage level is low and an earthquake occurs.  A further study is required.


10.5 Uncertainties


It was assumed in the design that excavated materials from the proposed side channel
spillway in the left abutment would be suitable for forming the proposed rockfill buttress
from our visual site inspection.  Nevertheless, little information regarding the geological
and geotechnical properties at the left abutment was available. Before proceeding to
the detailed design stage, it would be necessary to conduct site investigations at the
left abutment to determine the geological profile and the engineering properties of the
earth materials.  Results of the site investigations would be essential for deciding the
final alignment of the proposed spillway, the extent of excavation and the requirements
of any slope stabilisation works, the need of concrete linings for the channel, and a
safe gradient for the proposed buttress.


In the design analysis, simplified approach based on Coulomb’s Method was used to
estimate the passive earth pressure on the dam wall due to the rockfill buttress.  The
actual structural response of the system is expected to be much more complicated and
would depend on the flexibility of the dam wall, the shear strength properties of the
rockfill, the sequences of backfilling, and the initial stress and displacement conditions
of the dam.  Analysis of the earth and structure interaction using more advanced
method and analytical tools such as finite element tools would be necessary in the
detailed design stage.


Construction of the proposed side spillway with sill level at approximately RL1070.0m
means that the storage depth would be permanently reduced by about 4m.  The top
4m zone along the reservoir rim without vegetation cover would be subjected to
weathering. In addition, excavation of the 80m wide spillway would involve extensive
removal of vegetation.  Assessment of the adverse effects of the proposed remedial
works on the environment would be necessary.


10.6 Advantages and Disadvantages


This Option has the following advantages:


» It provides adequate protection against the PMF and MDE


» Construction would be simple and fast.


This Option, however, has a number of disadvantages:


» Cost of the remedial works is relatively high due to the need of forming a new
spillway which would involve substantial excavation in rock.


» Relatively greater environmental impact because of reduction in storage,
substantial clearance of vegetation along the proposed side spillway.


» Permanently lowering the storage
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» Covering up the downstream face of the dam is undesirable from the point of view
of preserving the heritage.


» More uncertainties would be involved in the analysis and design.


10.7 Cost Estimation


The cost for constructing the rockfill downstream buttress would be approximately
$ 8,700,000.  The breakdown cost for the cost estimation is shown in Appendix B.
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11. Option 6 – Rockfill Buttress with Paved Spillway on
the Crest and the Downstream Buttress
Face


11.1 Design Concept


The dam is stabilised by constructing a rockfill buttress at the downstream side of the
dam wall.  To avoid erosion of the rockfill buttress due to overtopping, the downstream
of the existing spillway is to be paved by reinforced concrete and served as a spillway
chute.  Flood discharge is confined within the spillway chute section.


11.2 Proposed Work


Suitable rockfills are to be imported from a nearby quarry (but not from the vicinity of
the dam in order to preserve the aesthetic of the dam) for forming a rockfill buttress at
the downstream side of the dam.  The proposed buttress has a gradient of 1 in 1.5.
Along the non-overflow section, the buttress is to be brought up to RL1074.0m.  Along
the overflow section, the top of the buttress is flush with the spillway crest.  That
section of the buttress abutting the spillway is to be paved and serves as a spillway
chute.  The existing scour pipe and outlet pipe are to be extended.  The proposed
works for Option 6 are shown in Drawing No. 21-15995-SK006 in Appendix A.


11.3 Structural Analysis


As the structural design for Option 6 is similar to that for Option 5, results of design
analysis is described in Section 10.3 under Remedial Option 5.


In brief, Option 1 provides adequate protection to the dam against the PMF and MDE.
During more severe earthquakes, the dam has a tendency to collapse in the upstream
direction under the effects of dynamic lateral earth pressure due to the rockfill buttress.
The dam would be unstable if the storage is below FSL when an earthquake occurs.


11.4 Dam Safety and Risk Concern


The dam safety criteria will be met and risk of failure is thus reduced for extreme load
conditions such as PMF and MDE.  However, the dam might be at risk and unstable
when the storage level is low and an earthquake is occurs.  A further study is required
if Council favours in this Option.


11.5 Uncertainties


It was assumed that suitable rockfills would be available from a nearby quarry for
forming the proposed rockfill buttress. In case suitable materials have to be imported
from a distant source, the cost of the remedial works might be increased significantly.


As Option 6 is very similar to Option 5 and therefore, as for Option 5, there are
uncertainties regarding the magnitude and distribution of lateral earth pressure at the
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downstream face of the dam wall. Analysis of the earth/structure interaction using more
advanced method and analytical tools such as finite element analysis would be
necessary in the detailed design stage.


11.6 Advantages and Disadvantages


This Option has the following advantages


» It provides adequate protection against the PMF and MDE


» Cost of remedial works is low if suitable rockfills are available from a nearby quarry


» There is no reduction in storage.


» Construction would be simple and fast.


This Option, however, has a number of disadvantages:


» Costs of future maintenance are relatively high because of the need for regular
clearance of vegetation on the surface of the rockfill buttress.


» Relatively greater environmental impact because of substantial clearance of
vegetation along the proposed downstream site.


» Covering up the downstream face of the dam are undesirable from the point of
view of preserving the heritage.


» More uncertainties would be involved in the analysis and design.


11.7 Cost Estimation


The cost for constructing a rockfill buttress and having a paved spillway on the crest
and downstream face of the buttressing would be approximately $ 4,600,000.  The
breakdown cost for the cost estimation is shown in Appendix B.
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12. Option 7 – Upstream Strengthening Using RCC


12.1 Design Concept


The dam is stabilised by constructing a roller compacted concrete (RCC) section at the
upstream side of the dam wall.  With the presence of the RCC section, the existing
dam would only act as a façade. All the loadings will be resisted by the new RCC
section and prevented the failure of existing dam.  The aesthetic of the dam largely
remain unchanged.


12.2 Proposed works


This option involves dewatering the dam, clearing up the foundation upstream of the
existing dam.  The roller compacted concrete (RCC) is then been cast on the
foundation and against the existing dam.  The proposed works are shown in Drawing
No. 21-15995-SK007 in Appendix A.


12.3 Structural Analysis


The upstream RCC section would resist all loadings, which previously exert on the
existing dam wall.  For this preliminary sizing of the RCC section, no structural analysis
has been carried out.  The required size for the RCC section for stability point of view
is believed to be smaller than that of required for constructability.  The detail structural
analysis will be carried out if Council favours in this Option.


12.4 Dam Safety and Risk Concern


The risks of the dam failure will be reduced to the acceptable level according to the
current standards.  The RCC section will act as a new dam wall to resist any
overturning moment and sliding force and satisfy normal and extreme load cases.  The
existing dam wall is not designed to resist any loadings.


12.5 Uncertainties


The RCC section is to be constructed upstream of the existing dam.  The estimated
cost of the remedial works might be subjected to large variations as the existing ground
condition upstream of the existing dam can only be ascertained during construction
when the reservoir water is drained.


Constructing a new RCC dam upstream of the existing dam requires intensive clearing
of the reservoir bed including all the siltation and sedimentation, if any.  Method of
disposal of the silt and sedimentation would have to be considered.  Assessment of the
adverse effects on the environment would be necessary.


In addition, major construction cost might also be associated for dewatering the dam,
diverting the stream flow, particularly during flood.
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12.6 Advantages and disadvantages


This Option has the following advantages:


» It provides full protection against the PMF and the MDE.


» Costs of future maintenance are relatively low.


» The dam could be used as a recreational area.


» The heritage value of exiting dam wall is preserved.


This Option however has the following disadvantages:


» The remedial work for this Option is among the highest of all the other Option.


» Major cost associated with dewatering and flood control during construction.


» Flood risk associated during construction.


12.7 Cost Estimation


The cost for strengthening the dam upstream using RCC would be approximately
$ 5,000,000.  The breakdown cost for the cost estimation is shown in Appendix B.
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13. Option 8 – Risk Approach Assessment


13.1 Design Concept


This Option is to carry out the stability analysis of the dam using statistical approach
and to determine the probability of failure of the dam.  If the probability of failure of dam
is acceptably low, then the Council will have considerably saving, by doing nothing on
the existing dam.  Some risk mitigation options, however, may be required.
Nevertheless, if the probability of failure for the dam is unacceptable, then the Council
should consider one of the options list above (i.e. Option 1 to Option 7).


13.2 Proposed Work


If the stability analysis indicated the probability of failure for the dam is within the
acceptable level, then the Council would be required to mitigate all the potential risk
downstream of the dam and implement some required preventive measurements
including:


» Purchase of “Idle Arces” property


» Installing and implement appropriate flood warning system including warning alarm
systems downstream of the dam for alerting the resident in the event of dam failure


» Put in place a program for regular dam inspection and monitoring


» Regularly updating the information in the Dam Safety Emergency Plan (DSEP)


» Ensuring all operators of the dam are competent and have the dam safety
knowledge.


13.3 Structural Analysis


The stability analysis of the dam is to be carried out using a statistical approach,
namely the Monte Carlo technique, taking into consideration the results of the
laboratory tests.


GHD in house developed spreadsheet incorporated with the commercially available
Microsoft Excel Add-In, namely @ Risk is to be used in this analysis.


The analysis will indicate the probability of the dam failure for the following loading
cases:


» Normal operation at FSL storage


» PMF flood


» Storage at FSL with OBE


» Storage at FSL with MDE
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13.4 Dam Safety and Risk Concern


If the probability of failure for the dam is within the acceptable level, the dam would
meet the NSW DSC and ANCOLD requirements.  However, this does not guarantee
the dam from failing as the analysis is based on a statistical approach.  Minimal loss of
life could be expected in the event of the dam failure.


13.5 Uncertainties


The available engineering properties of the dam are very limited.  Therefore, the
analysis results undertaken in this Option may not represent the actual stability of the
dam.


13.6 Advantages and Disadvantages


This Option has the following advantages, if the probability of failure for the dam is in
the acceptable level:


» The dam remains the same without any modification and the need for
decommissioning


» Potential saving for the Council by just mitigate the downstream risk and
implement the required preventive measurements.


» The heritage of the dam is preserved.


However, this option has the following disadvantages:


» The analysis would not guarantee the dam would not fail under the PMF flood and
MDE earthquake, even if the probability of failure for the dam is in the acceptable
level.


»  If the probability of failure for the dam is not acceptable, then the Council need to
reconsider the other Options listed in this report.


13.7 Cost Estimation


If the probability of failure for the dam is in the acceptable level, the cost for mitigate
the downstream risk and implement the required preventive measurements would be
approximately $ 800,000.  The breakdown cost for the cost estimation is shown in
Appendix B.
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14. Summary


14.1 General


The preliminary concept studies have been carried out on the following remedial
options for stabilising the Dumaresq Dam.


Option 1: Decommissioning of the dam


Option 2: Reducing the height of the dam


Option 3: Installing post-tensioning anchors along the crest of the dam


Option 4: Constructing a roller compacted concrete (RCC) gravity dam against the
downstream face of the existing dam


Option 5: Buttressing the existing dam with rockfill and having an auxiliary spillway
cum quarry at the left abutment


Option 6: Buttressing the existing dam with rockfill and having a paved spillway on
the crest and downstream face of the buttressing


Option 7: Strengthening the dam from the upstream face by using RCC


Option 8: Carry out a risk approach assessment, assess the probability of dam
failure, and the consequence of failure, assuming the use of alarm system,
and the buying of “Idle Acres”
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14.2 Evaluation of Remedial Options


The comparison of the benefit and dis-benefit of the various options discussed in the previous sections is shown in Table 10.


Table 10 Evaluation of Remedial Options


Option Description Cost of
Remedial Work


Reduction in
Probability of
Dam Failure


Preservation of
Heritage


Cost for Future
Maintenance


Preservation of
Storage
Capacity


Environmental
Impact


8 Risk Approach
Assessment


$    800,000 No Full High * Yes Nil


1 Decommissioning the Dam $    900,000 Yes Partial Minimal No Major


2 Reducing the Height of the
Dam


$ 1,600,000 Yes Partial Low Partial Medium


3 Installing Post Tensioned
Anchors


$ 2,200,000 Yes Near Full Medium Yes Nil


4 RCC Downstream
Buttressing


$ 3,300,000 Yes Limited Low Yes Minor
(downstream
side)


6 Rockfill Buttress with
Paved Spillway


$ 4,600,000 Yes Limited Low Yes Minor
(downstream
side)


7 Upstream Strengthening
Using RCC


$ 5,000,000 Yes Partial Low Yes Minor


5 Rockfill Buttress and
Auxiliary Spillway


$ 8,700,000 Yes Limited Low Yes Medium
(downstream
side)


* Potential Future Upgrade Requirement
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Appendix B


Breakdown of Indicative Cost Estimation


Option 1 – Decommissioning of the dam
Option 2 – Reducing the height of the dam
Option 3 – Installing Post-Tensioning Anchors
Option 4 – Downstream Buttressing using RCC
Option 5 – Rockfill Buttressing and Auxiliary spillway
Option 6 – Rockfill Buttress with Paved Spillway
Option 7 – Upstream Strengthening using RCC
Option 8 – Risk Approach Assessment







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 1 - Decommission the Dam


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 15,000.00$


2 Diversion / Flood Protection -- 1 Lump Sum 30,000.00$


3 Environmental Protection -- 1 Lump Sum 10,000.00$


4 Dam Demolition m3 1250 300 375,000.00$


5 Reinforced Shotcrete over demolished surfaces m3 45 1000 45,000.00$


6 Desilting and regrade the channel -- 1 Lump Sum 20,000.00$


7 Storage Rim Protection Works -- 1 Lump Sum 70,000.00$


8 Disestablishment -- 1 Lump Sum 5,000.00$


Subtotal 570,000.00$


Add: Minor Items 10% 57,000.00$


Subtotal 627,000.00$


Add: Contigencies 30% 188,100.00$


Add: Engineering and Environmental Management 10% 62,700.00$


Total Cost Estimate 877,800.00$


SAY 900,000.00$


Assume 1m depth silt over 30m width and length 50m and cost 10dollar







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 2 - Reducing the Height of the Dam


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 50,000.00$


2 Diversion -- 1 Lump Sum 30,000.00$


3 Environmental Protection -- 1 Lump Sum 30,000.00$


4 Dam Demolition m3 480 1500 720,000.00$


5 Reinforced Shotcrete over demolished surfaces m3 55 1000 55,000.00$


6 Storage Rim Protection Works -- 1 Lump Sum 50,000.00$


7 Disestablishment -- 1 Lump Sum 5,000.00$


Subtotal 940,000.00$


Add: Minor Items 10% 94,000.00$


Subtotal 1,034,000.00$


Add: Contigencies 30% 310,200.00$


Add: Construction Supervision 10% 103,400.00$


Add: Engineering and Environmental Management 10% 103,400.00$


Total Cost Estimate 1,551,000.00$


SAY 1,600,000.00$







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 3 - Installation of Post Tensioning Anchors


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 50,000.00$


2 Environmental Protection -- 1 Lump Sum 30,000.00$


3 Surface Preparation (top of sill of dam) m2 190 50 9,500.00$


4 Excavate concrete sill for new head block m3 190 800 152,000.00$


5 Reinforced Concrete head block for Post Tensioning m3 190 1500 285,000.00$


6 Establishment for Drilling Plant -- 1 Lump Sum 80,000.00$


7
Drill, camera and water test φ 150 Post Tensioning
cable holes m 1200 110 132,000.00$


8 Grout, redrill and water test cable holes m 1200 65 78,000.00$


9
Supply and fabricate 7 strand φ 15.2mm Post
tensioning cables m 1200 200 240,000.00$


10 Install, stress and grout post tensioning cables m 1200 120 144,000.00$


11
Supply, fabricate and install metal cover plates and
fixings No. 75 950 71,250.00$


12 Outlet Works -- 1 Lump Sum 50,000.00$


13 Disestablishment -- 1 Lump Sum 10,000.00$


Subtotal 1,331,750.00$


Add: Minor Items 10% 133,175.00$


Subtotal 1,464,925.00$


Add: Contigencies 30% 439,477.50$


Add: Construction Supervision 10% 146,492.50$


Add: Engineering and Environmental Management 10% 146,492.50$


Total Cost Estimate 2,197,387.50$


SAY 2,200,000.00$







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 4 - Roller Compacted Concrete (RCC) Downstream Buttressing


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 50,000.00$


2 Diversion -- 1 Lump Sum 30,000.00$


3 Environmental Protection -- 1 Lump Sum 30,000.00$


4 RCC m3 7500 220 1,650,000.00$


5 Stripping Topsoil -- 1 Lump Sum 10,000.00$


6 Foundation Clearing, Excavation and Preparation m3 3000 50 150,000.00$


7 Outlet Works -- 1 Lump Sum 50,000.00$


8 Disestablishment -- 1 Lump Sum 10,000.00$


Subtotal 1,980,000.00$


Add: Minor Items 10% 198,000.00$


Subtotal 2,178,000.00$


Add: Contigencies 30% 653,400.00$


Add: Construction Supervision 10% 217,800.00$


Add: Engineering and Environmental Management 10% 217,800.00$


Total Cost Estimate 3,267,000.00$


assume 0.5m depth over 10m and cost 10$ SAY 3,300,000.00$


on average, assume 1.5m stripping over 10m length







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 5 - Rockfill Buttress and Spillway Cum Quarry


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 50,000.00$


2 Diversion -- 1 Lump Sum 30,000.00$


3 Environmental Protection -- 1 Lump Sum 30,000.00$


4 Stripping Topsoil -- 1 Lump Sum 20,000.00$


5
Spillway Excavation and Rock Dumping at Existing
Dam m3 9400 50 470,000.00$


6 Dispose extra excavated rock m3 140600 30 4,218,000.00$


7 Foundation Clearing, Excavation and Preparation m3 6000 50 300,000.00$


8 Outlet Works -- 1 Lump Sum 50,000.00$


9 Storage Rim Protection Works -- 1 Lump Sum 50,000.00$


10 Disestablishment -- 1 Lump Sum 10,000.00$


Subtotal 5,228,000.00$


Add: Minor Items 10% 522,800.00$


Subtotal 5,750,800.00$


Add: Contigencies 30% 1,725,240.00$


Add: Construction Supervision 10% 575,080.00$


Add: Engineering and Environmental Management 10% 575,080.00$


Total Cost Estimate 8,626,200.00$


assume 0.5m depth over 20m and cost 10$ SAY 8,700,000.00$


on average, assume 1.5m stripping over 20m length







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 6 - Rockfill Buttress with Paved Spillway


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 50,000.00$


2 Diversion -- 1 Lump Sum 30,000.00$


3 Environmental Protection -- 1 Lump Sum 30,000.00$


4 Stripping Topsoil -- 1 Lump Sum 20,000.00$


5 New Imported Rockfill m3 9400 80 752,000.00$


6 Foundation Clearing, Excavation and Preparation m3 6000 50 300,000.00$


7 Outlet Works -- 1 Lump Sum 50,000.00$


8 Concrete Spillway Chute m3 1030 1500 1,545,000.00$


9 Disestablishment -- 1 Lump Sum 10,000.00$


Subtotal 2,787,000.00$


Add: Minor Items 10% 278,700.00$


Subtotal 3,065,700.00$


Add: Contigencies 30% 919,710.00$


Add: Construction Supervision 10% 306,570.00$


Add: Engineering and Environmental Management 10% 306,570.00$


Total Cost Estimate 4,598,550.00$


on average, assume 1.5m stripping over 20m length SAY 4,600,000.00$







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 7 - Upstream Strengthening Using RCC


Item Description Unit Quantity Rate Amount


1 Site Establishment -- 1 Lump Sum 50,000.00$


2 Diversion -- 1 Lump Sum 50,000.00$


3 Environmental Protection -- 1 Lump Sum 30,000.00$


4 Surface preparation and installation of dowel bars m2 1500 100 15,000.00$


5 RCC m3 10700 220 2,354,000.00$


6 Grout Enriched RCC skin (500mm thick) m3 1200 275 330,000.00$


7 Desilting of the Reservoir Bed -- 1 Lump Sum 20,000.00$


8 Foundation Clearing, Excavation and Preparation m3 1750 50 87,500.00$


9 Outlet Works -- 1 Lump Sum 50,000.00$


10 Disestablishment -- 1 Lump Sum 10,000.00$


Subtotal 2,996,500.00$


Add: Minor Items 10% 299,650.00$


Subtotal 3,296,150.00$


Add: Contigencies 30% 988,845.00$


Add: Construction Supervision 10% 329,615.00$


Add: Engineering and Environmental Management 10% 329,615.00$


Total Cost Estimate 4,944,225.00$


Assume 1m of siltation at the upstream face of the dam desilt for 10m length over 189m width and cost 10dollarSAY 5,000,000.00$


Assume 1.5m average rock depth, strip of 6m







DUMARESQ DAM - PRELIMINARY CONCEPT DESIGN


Preliminary Indicative Cost Estimation


Option 8 - Risk Approach Assessment


 (if the probability of failure for the dam is in the acceptable level)


Item Description Unit Quantity Rate Amount


1 Purchase of Idle Arces Property -- 1 Lump Sum 427,300.00$


2 Installation of Flood Warning System -- 1 Lump Sum 50,000.00$


Subtotal 477,300.00$


Add: Minor Items 10% 47,730.00$


Subtotal 525,030.00$


Add: Contigencies 30% 157,509.00$


Add: Detailed Engineering Assessment 20% 105,006.00$


Total Cost Estimate 787,545.00$


SAY 800,000.00$
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Appendix I 


Summary of Stability Analysis Results 


1. Existing Dam 
2. Option 3: Installing Post-Tensioned Anchors 
3. Option 2: Reducing the Height of the Dam 
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Analysis Level 1062.4 RL m (Assumed Base Level)


FSL 1071.5 RL m
Flood Level 1073.6 RL m
Silt Level 1063.9 RL m


Tailwater Level 1063 RL m (Applicable to Flood Condition Only)


Earthquake PGA 0.3 g


Dam Height 9.1 m


Material Parameters
Rock Concrete
150 24
2670 2400
55 45


300 500
115 130
170 200


Analysis Results


Applied Forces


Vertical Horizontal Overturning Restoring


Normal Operation + FSL 634.1 406.2 2888.1 4693.2


Flood Condition 544 591.9 4199.2 4752


Earthquake + FSL 634.1 817.5 4381.4 4693.2


Reactions


Upstream Downstream


Normal Operation + FSL 0% 24 145 Within Middle Third 7.1


Flood Condition 0% ^ -88 231 Within Surface 4.7


Earthquake + FSL 0% ^ -136 306 Within Surface 3.5


^ Rely on tensile strength of concrete


Reducing Height


Summary of Results
Dumaresq Dam Upgrading - Options Investigation


Sliding Shear
Factor


Force (kN/m) Moment (kN m/m)


Loading Case Stresses at Base (kPa)% of Crack at
Base


Location of
Resultant Force


Frictional Angle (degree)
Unit Weight (kN/m^3)
Compressive Strength (MPa)
Properties


Loading Case


Dynamic Tensile Strength (kPa)
Static Tensile Strength (kPa)
Cohesion (kPa)







 


 


Appendix J 


Summary of Stability Analysis Results for 
Option 8 
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Appendix K 


Engineering Sketches for Revised Options 


1. Option 3: Installing Post-Tensioned Anchors 
2. Option 2: Reducing the Height of the Dam 
3. Option 1: Decommissioning the Dam 
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Appendix L 


Preliminary Indicative Cost Estimates 


1. Option 8: Non Structural Upgrading Option 
2. Option 3: Installing Post-Tensioned Anchors 
3. Option 2: Reducing the Height of the Dam 
4. Option 1: Decommissioning the Dam 
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Dumaresq Dam - Upgrading Option Investigations


Option 8 - Non Structural Upgrading Option


Item Description Unit Quantity Rate Cost


1 Purchase of Property called "Idle Arces" Lump Sum 1 $427,300 $427,300


2
Power supply, installation of telemetry, control and


communication (SCADA)
Lump Sum 1 $150,000 $150,000


3
Installation of Flood Warning and Alert System in


Armidale Township
Lump Sum 1 $150,000 $150,000


Subtotal Cost $727,300


4 Minor Items Lump Sum 1 10% $72,730


Cost $800,030


5


Detailed Engineering Assessment, Geotechnical


Investogation, Hydrological Study and dambreak Study,


Detailed Survey and etc.


Lump Sum 1 200,000$ $200,000


6 Contigencies @ 30% of total direct cost Lump Sum 1 30% $240,009


Total Cost $1,240,039


say $1,300,000







Dumaresq Dam - Upgrading Option Investigations


Option 3 - Install Post-Tensioning Anchors


Item Description Unit Quantity Rate Cost


1 Site Establishment/Dis-establishment Item 1 $80,000 $80,000


2 Diversion/Flood Protection Item 1 $50,000 $50,000


3 Environmental Management Item 1 $37,500 $37,500


4 New Concrete Crest and Headblock


4.1 Demolition of Existing Concrete m3 285 $1,500 $427,500
4.2 Surface Preparation m2 280 $55 $15,400
4.3 New Concrete Crest and Headblock m3 340 $2,000 $680,000
4.4 Supply and Install Metal Cover Plates nos. 60 $1,200 $72,000


5 Post Tensioning Works


5.1 Establishment of Drilling Plant Item 1 $200,000 $200,000
5.2 Setup for drilling P/T cable holes nos. 60 $1,250 $75,000


5.3
Drilling 150mm dia. holes through concrete and rock for P/T
cables m 1200 $300 $360,000


5.4
Setup for, waterproof grouting and water testing of P/T cable
holes nos. 60 $1,000 $60,000


5.5 Redrilling after water proof grouting m 1200 $100 $120,000
5.6 Supply and fabricate free length for 8 strand cables m 1080 $175 $189,000
5.7 Supply and fabricate bond length for 8 strand cables m 120 $150 $18,000
5.8 Handle and install 7 strand cables Cables 60 $1,960 $117,600


5.9 Supply and install anchorage assemblies for 7 strand cables nos. 60 $4,000 $240,000


5.10 Stressing 7 strand cables using normal loading Cables 60 $2,000 $120,000
5.11 Supply and test load cell and associated equipment Item 1 $40,000 $40,000


Direct Cost $2,902,000


6 Minor Items Lump Sum 1 10% $290,200


Total Direct Cost $3,192,200


7
Project Management and Detailed Design @ 15% of total


direct cost
Lump Sum 1 15% $478,830


8
Review of Environmental Factors, Environmental


Impacts Study & Investigation (where necessary)
Lump Sum 1 $30,000 $30,000


9 Construction supervision @ 10% of total direct cost Lump Sum 1 10% $319,220


10 Contigencies @ 30% of total direct cost Lump Sum 1 30% $957,660


Total Cost $4,977,910


say $5,000,000







Dumaresq Dam - Upgrading Option Investigations


Option 2 - Reduce the Height of the Dam


Item Description Unit Quantity Rate Cost


1 Site Establishment/Dis-establishment Item 1 $80,000 $80,000


2 Diversion/Flood Protection Item 1 $50,000 $50,000


3 Environmental Management Item 1 $37,500 $37,500


4 Dam Part Demolition (Top Section only) m3 480 $1,500 $720,000


5 Reinforced shotcrete over excavated concrete


5.1 Shotcrete m3 55 $800 $44,000
5.2 Reinforcement, supply and install m2 400 $50 $20,000
5.3 Anchor bars, drill and grout nos. 1550 $30 $46,500


6 Storage Rim Protection Works Lump Sum 1 $50,000 $50,000


Direct Cost $1,048,000


7 Minor Items Lump Sum 1 10% $104,800


Total Direct Cost $1,152,800


8
Project Management and Detailed Design @ 15% of total


direct cost
Lump Sum 1 15% $172,920


9
Review of Environmental Factors, Environmental


Impacts Study & Investigation (where necessary)
Lump Sum 1 $30,000 $30,000


10 Construction supervision @ 10% of total direct cost Lump Sum 1 10% $115,280


11 Contigencies @ 30% of total direct cost Lump Sum 1 30% $345,840


Total Cost $1,816,840


say $1,900,000







Dumaresq Dam - Upgrading Option Investigations


Option 1 - Decommission the Dam


Item Description Unit Quantity Rate Cost


1 Site Establishment/Dis-establishment Item 1 $80,000 $80,000


2 Diversion/Flood Protection Item 1 $50,000 $50,000


3 Environmental Management Item 1 $37,500 $37,500


4 Dam Demolition m3 850 $800 $680,000


5 Reinforced shotcrete over excavated concrete


5.1 Shotcrete m3 30 $800 $24,000
5.2 Reinforcement, supply and install m2 250 $50 $12,500
5.3 Anchor bars, drill and grout nos. 930 $30 $27,900


6 Silt Stabilisation and Storage Rim Protection Works Lump Sum 1 $100,000 $100,000


Direct Cost $1,011,900


7 Minor Items Lump Sum 1 10% $101,190


Total Direct Cost $1,113,090


8
Project Management and Detailed Design @ 10% of total


direct cost
Lump Sum 1 10% $111,309


9
Review of Environmental Factors, Environmental


Impacts Study & Investigation (where necessary)
Lump Sum 1 $50,000 $50,000


10 Construction supervision @ 10% of total direct cost Lump Sum 1 10% $111,309


11 Contigencies @ 30% of total direct cost Lump Sum 1 30% $333,927


Total Cost $1,719,635


say $1,800,000







 


 


 
 
 
 
 
Important Notes
 


It is important to note that the prices quoted in this study are indicative and are based on broad concept 
designs.  The estimates have been developed using guide estimates from the Rawlinsons Australian 
Construction Handbook (2008) including Building Price Index (BPI) trends and past experiences and 
personal communication with contractors.  The cost estimates are subject to a large number of factors 
including access and location. 


The Cost Estimate is an estimate only, prepared to facilitate comparative costs for different options. 
Actual prices, costs and other variables may be different to those used to prepare the Cost Estimate. 
GHD does not represent, warrant or guarantee that the project can or will be undertaken at a cost which 
is the same or less than the Cost Estimate. 


GHD expressly disclaims responsibility for any error in, or omission from this Report arising from or in 
connection with opinions, conclusions and recommendations based on the cost estimates. 
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EPBC Act Protected Matters Report 
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Protected Matters Search Tool


You are here: Environment Home > EPBC Act > Search


EPBC Act Protected Matters
Report


2 September 2008 11:15


This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected. Information on the coverage of
this report and qualifications on data supporting this report are contained in the caveat at the end
of the report.


You may wish to print this report for reference before moving to other pages or websites.


The Australian Natural Resources Atlas at http://www.environment.gov.au/atlas may provide
further environmental information relevant to your selected area. Information about the EPBC Act
including significance guidelines, forms and application process details can be found at
http://www.environment.gov.au/epbc/assessmentsapprovals/index.html


This map may contain data which are
© Commonwealth of Australia
(Geoscience Australia)
© 2007 MapData Sciences Pty Ltd, PSMA


Search Type: Point


Buffer: 10 km


Coordinates: -30.4256,151.59822


Report Contents: Summary
Details
l Matters of NES
l Other matters protected by the
EPBC Act
l Extra Information
Caveat
Acknowledgments


Summary


Matters of National Environmental Significance


This part of the report summarises the matters of national environmental significance that may
occur in, or may relate to, the area you nominated. Further information is available in the detail
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part of the report, which can be accessed by scrolling or following the links below. If you are
proposing to undertake an activity that may have a significant impact on one or more matters of
national environmental significance then you should consider the Administrative Guidelines on
Significance - see
http://www.environment.gov.au/epbc/assessmentsapprovals/guidelines/index.html.


World Heritage Properties: None


National Heritage Places: None


Wetlands of International Significance:
(Ramsar Sites)


1


Commonwealth Marine Areas: None


Threatened Ecological Communities: 2


Threatened Species: 20


Migratory Species: 13


Other Matters Protected by the EPBC Act


This part of the report summarises other matters protected under the Act that may relate to the
area you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is
likely to have a significant impact on the environment anywhere.


The EPBC Act protects the environment on Commonwealth land, the environment from the
actions taken on Commonwealth land, and the environment from actions taken by Commonwealth
agencies. As heritage values of a place are part of the 'environment', these aspects of the EPBC
Act protect the Commonwealth Heritage values of a Commonwealth Heritage place and the
heritage values of a place on the Register of the National Estate. Information on the new heritage
laws can be found at http://www.environment.gov.au/heritage/index.html.


Please note that the current dataset on Commonwealth land is not complete. Further information
on Commonwealth land would need to be obtained from relevant sources including
Commonwealth agencies, local agencies, and land tenure maps.


A permit may be required for activities in or on a Commonwealth area that may affect a member of
a listed threatened species or ecological community, a member of a listed migratory species,
whales and other cetaceans, or a member of a listed marine species. Information on EPBC Act
permit requirements and application forms can be found at
http://www.environment.gov.au/epbc/permits/index.html.


Commonwealth Lands: None


Commonwealth Heritage Places: None


Places on the RNE: 4


Listed Marine Species: 11


Whales and Other Cetaceans: None


Critical Habitats: None


Commonwealth Reserves: None


Extra Information
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Details


Matters of National Environmental Significance


This part of the report provides information that may also be relevant to the area you have
nominated.


State and Territory Reserves: 2


Other Commonwealth Reserves: None


Regional Forest Agreements: 2


Wetlands of International Significance [ Dataset Information ]
(Ramsar Sites)


GWYDIR WETLANDS Within same catchment as Ramsar
site


Threatened Ecological Communities [ Dataset
Information ] Status Type of Presence


Upland Wetlands of the New England
Tablelands and the Monaro Plateau


Endangered Community likely to occur within
area


White Box-Yellow Box-Blakely's Red Gum
Grassy Woodland and Derived Native
Grassland


Critically
Endangered


Community likely to occur within
area


Threatened Species [ Dataset Information ] Status Type of Presence


Birds


Lathamus discolor
Swift Parrot


Endangered Species or species habitat may
occur within area


Rostratula australis
Australian Painted Snipe


Vulnerable Species or species habitat may
occur within area


Xanthomyza phrygia
Regent Honeyeater


Endangered Species or species habitat likely to
occur within area


Frogs


Litoria booroolongensis
Booroolong Frog


Endangered Species or species habitat may
occur within area


Litoria castanea
Yellow-spotted Tree Frog, Yellow-spotted Bell
Frog


Endangered Species or species habitat likely to
occur within area


Mammals


Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat


Vulnerable Species or species habitat may
occur within area


Dasyurus maculatus maculatus (SE mainland
population)
Spot-tailed Quoll, Spotted-tail Quoll, Tiger
Quoll (southeastern mainland population)


Endangered Species or species habitat may
occur within area


Nyctophilus timoriensis (South-eastern form)
Eastern Long-eared Bat


Vulnerable Species or species habitat may
occur within area


Petrogale penicillata
Brush-tailed Rock-wallaby


Vulnerable Species or species habitat may
occur within area
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Potorous tridactylus tridactylus
Long-nosed Potoroo (SE mainland)


Vulnerable Species or species habitat may
occur within area


Pteropus poliocephalus
Grey-headed Flying-fox


Vulnerable Species or species habitat may
occur within area


Ray-finned fishes


Maccullochella peelii peelii
Murray Cod, Cod, Goodoo


Vulnerable Species or species habitat may
occur within area


Reptiles


Elseya belli
Bell's Turtle, Namoi River Turtle, Bell's Saw-
shelled Turtle


Vulnerable Species or species habitat may
occur within area


Plants


Bothriochloa biloba
Lobed Blue-grass


Vulnerable Species or species habitat likely to
occur within area


Callistemon pungens Vulnerable Species or species habitat likely to
occur within area


Diuris pedunculata
Small Snake Orchid, Two-leaved Golden
Moths, Golden Moths, Cowslip Orchid, Snake
Orchid


Endangered Species or species habitat likely to
occur within area


Eucalyptus mckieana
McKie's Stringybark


Vulnerable Species or species habitat likely to
occur within area


Eucalyptus nicholii
Narrow-leaved Peppermint, Narrow-leaved
Black Peppermint


Vulnerable Species or species habitat likely to
occur within area


Pultenaea campbellii
New England Bush-pea


Vulnerable Species or species habitat likely to
occur within area


Thesium australe
Austral Toadflax, Toadflax


Vulnerable Species or species habitat likely to
occur within area


Migratory Species [ Dataset Information ] Status Type of Presence


Migratory Terrestrial Species


Birds


Haliaeetus leucogaster
White-bellied Sea-Eagle


Migratory Species or species habitat likely to
occur within area


Hirundapus caudacutus
White-throated Needletail


Migratory Species or species habitat may
occur within area


Merops ornatus
Rainbow Bee-eater


Migratory Species or species habitat may
occur within area


Monarcha melanopsis
Black-faced Monarch


Migratory Breeding may occur within area


Myiagra cyanoleuca
Satin Flycatcher


Migratory Breeding likely to occur within area


Xanthomyza phrygia
Regent Honeyeater


Migratory Species or species habitat likely to
occur within area


Migratory Wetland Species


Birds
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Other Matters Protected by the EPBC Act


Ardea alba
Great Egret, White Egret


Migratory Species or species habitat may
occur within area


Ardea ibis
Cattle Egret


Migratory Species or species habitat may
occur within area


Gallinago hardwickii
Latham's Snipe, Japanese Snipe


Migratory Species or species habitat may
occur within area


Rostratula benghalensis s. lat.
Painted Snipe


Migratory Species or species habitat may
occur within area


Migratory Marine Birds


Apus pacificus
Fork-tailed Swift


Migratory Species or species habitat may
occur within area


Ardea alba
Great Egret, White Egret


Migratory Species or species habitat may
occur within area


Ardea ibis
Cattle Egret


Migratory Species or species habitat may
occur within area


Listed Marine Species [ Dataset Information ] Status Type of Presence


Birds


Apus pacificus
Fork-tailed Swift


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Ardea alba
Great Egret, White Egret


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Ardea ibis
Cattle Egret


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Gallinago hardwickii
Latham's Snipe, Japanese Snipe


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Haliaeetus leucogaster
White-bellied Sea-Eagle


Listed Species or species habitat likely to
occur within area


Hirundapus caudacutus
White-throated Needletail


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Lathamus discolor
Swift Parrot


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Merops ornatus
Rainbow Bee-eater


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Monarcha melanopsis Listed - Breeding may occur within area
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Extra Information


Caveat


The information presented in this report has been provided by a range of data sources as
acknowledged at the end of the report.


This report is designed to assist in identifying the locations of places which may be relevant in
determining obligations under the Environment Protection and Biodiversity Conservation Act 1999.
It holds mapped locations of World Heritage and Register of National Estate properties, Wetlands of
International Importance, Commonwealth and State/Territory reserves, listed threatened, migratory
and marine species and listed threatened ecological communities. Mapping of Commonwealth land
is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.


Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is
a general guide only. Where available data supports mapping, the type of presence that can be
determined from the data is indicated in general terms. People using this information in making a
referral may need to consider the qualifications below and may need to seek and consider other
information sources.


For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where


Black-faced Monarch overfly
marine
area


Myiagra cyanoleuca
Satin Flycatcher


Listed -
overfly
marine
area


Breeding likely to occur within area


Rostratula benghalensis s. lat.
Painted Snipe


Listed -
overfly
marine
area


Species or species habitat may occur
within area


Places on the RNE [ Dataset Information ]
Note that not all Indigenous sites may be listed.


Historic


Booloominbah NSW


St Nicholas Church of England NSW


Trevenna NSW


Natural


Megacryst Bearing Lava Site NSW


State and Territory Reserves [ Dataset Information ]


Booroolong Nature Reserve, NSW


Duval Nature Reserve, NSW


Regional Forest Agreements [ Dataset Information ]
Note that all RFA areas including those still under consideration have been included.


Lower North East NSW RFA, New South Wales


Upper North East NSW RFA, New South Wales
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threatened ecological community distributions are less well known, existing vegetation maps and
point location data are used to produce indicative distribution maps.


For species where the distributions are well known, maps are digitised from sources such as
recovery plans and detailed habitat studies. Where appropriate, core breeding, foraging and
roosting areas are indicated under "type of presence". For species whose distributions are less well
known, point locations are collated from government wildlife authorities, museums, and non-
government organisations; bioclimatic distribution models are generated and these validated by
experts. In some cases, the distribution maps are based solely on expert knowledge.


Only selected species covered by the migratory and marine provisions of the Act have been
mapped.


The following species and ecological communities have not been mapped and do not appear in
reports produced from this database:


l threatened species listed as extinct or considered as vagrants
l some species and ecological communities that have only recently been listed
l some terrestrial species that overfly the Commonwealth marine area
l migratory species that are very widespread, vagrant, or only occur in small numbers.


The following groups have been mapped, but may not cover the complete distribution of the
species:


l non-threatened seabirds which have only been mapped for recorded breeding sites;
l seals which have only been mapped for breeding sites near the Australian continent.


Such breeding sites may be important for the protection of the Commonwealth Marine environment.
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DECC Wildlife Atlas search dated 03 August 2008 for threatened bird species







DECC Wildlife Atlas search dated 03 August 2008 for threatened mammal species







DECC Wildlife Atlas search dated 03 August 2008 for threatened flora species
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Appendix O 


Supporting Documents for Purchasing “Idle 
Acres” Property 


Attachment A: Copy of Certificate of Title 
Attachment B: Copy of Crown Plan (Registered Deposited 


Plan Not Available) 
Attachment C: Cadastral Plan of the Locality 
Attachment D: Photographs of the Subject Property 
 


 


 


 







Attachment A: Copy of Certificate of Title











Attachment B:
Copy of Crown Plan (Registered deposited plan not available)















Attachment C: Cadastral plan of the locality











Attachment D: Photographs of the subject property
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1. APOLOGIES  
NIL 


 
2. CONFIRMATION OF PREVIOUS MINUTES - 
 


 CONFIRMATION OF THE MINUTES OF THE REGIONAL GROWTH AND PLACE ACTIVATION PEAK 
ADVISORY COMMITTEE MEETING HELD ON 1 MAY 2020 


 MOVED CR Peter Bailey   SECONDED CR Diane Gray 
 
That the minutes be taken as read and be accepted as a true record of the Meeting. 
 
The Motion on being put to the vote was CARRIED. 
   
 
3. DECLARATIONS OF INTEREST  
 
4. BUSINESS ARISING   
 


 Darren Schaefer gave a presentation on the Short Term Priorities. 
 


 Ambrose Hallman spoke about the Airport Business Park. 
 


 Scot MacDonald to forward to the committee the Ernst & Young Business Park Valuation 
Report. 


 


 Mark Piorkowski gave an update on the CBD Revitalisation and Airport Apron. 
 


 Scot MacDonald gave an update on Water Infrastructure. 
 
6. GENERAL BUSINESS  
 


 Scot MacDonald to establish working groups in the next 10 days. 
 
There being no further business the Chairman declared the meeting closed at 9:18am.  
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Disclaimer
This document is intended to provide you with general information only, it is not intended to imply a recommendation or otherwise constitute advice in relation to financial products. It does not take into account your investment objectives,
financial situation or particular needs. Before acting on any information you obtain from this document you need to consider the appropriateness of the information in lieu of your investment objectives, financial situation or needs.
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SECTION 1: PORTFOLIO SUMMARY


SUMMARY


Total Cost $55,000,000.00
Total Portfolio Value $55,376,694.80
Weighted Average Term 140
Weighted Average Yield 1.61 %
Unrealised Capital Gain/Loss $0.00


Total Monthly Accrued Interest $65,265.75
Total Interest Received this month $125,884.93
Interest Payments this month 5


Matured Investments this month 5
Total Funds Matured this month $13,000,000.00
New Investments this month 1
Total Funds Invested this month $8,000,000.00


Compliant Portfolio No
Compliance - Term Classification Yes
Compliance - Product Weights No


group@@@eyJpZCI6InBvcnRmb2xpby1zdW1tYXJ5IiwiZGF0ZSI6IjMwIEFwcmlsIDIwMjAiLCJhY2NvdW50IjoiQXJtaWRhbGUgUmVnaW9uYWwgQ291bmNpbCJ9@@@item@@@eyJwb3J0Zm9saW9GaXJzdFBhZ2UiOnRydWV9@@@







ARMIDALE REGIONAL COUNCIL
Yield Hub


MONTH END REPORT
Report Date: 30 April 2020


Page 2 of 11


© 2020 Yield Hub Pty Ltd | ABN 67 634 425 719 is an Authorised Representative of Curve Securities Pty Ltd (AFSL 405751). All rights reserved.


SECTION 1: PORTFOLIO SUMMARY


Long Term Credit Rating


BBB+(30.91 %)BBB+(30.91 %)BBB+(30.91 %)


A+(27.27 %)A+(27.27 %)A+(27.27 %)


AA-(16.36 %)AA-(16.36 %)AA-(16.36 %)


BBB(12.73 %)BBB(12.73 %)BBB(12.73 %)


A(10.91 %)A(10.91 %)A(10.91 %)


NR(1.82 %)NR(1.82 %)NR(1.82 %)


Short Term Credit Rating


A-2(43.64 %)A-2(43.64 %)A-2(43.64 %)


A-1(38.18 %)A-1(38.18 %)A-1(38.18 %)


A-1+(16.36 %)A-1+(16.36 %)A-1+(16.36 %)


NR(1.82 %)NR(1.82 %)NR(1.82 %)
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Investment Type


Term Deposit(100.00 %)Term Deposit(100.00 %)Term Deposit(100.00 %)


Counterparty


Macquarie Bank(27.27 %)Macquarie Bank(27.27 %)Macquarie Bank(27.27 %)


AMP Bank(14.55 %)AMP Bank(14.55 %)AMP Bank(14.55 %)


NAB(12.73 %)NAB(12.73 %)NAB(12.73 %)


ING Bank Australia(10.91 %)ING Bank Australia(10.91 %)ING Bank Australia(10.91 %)


Bank Of Queensland(5.45 %)Bank Of Queensland(5.45 %)Bank Of Queensland(5.45 %)


Credit Union Australia(5.45 %)Credit Union Australia(5.45 %)Credit Union Australia(5.45 %)


Mystate Bank(5.45 %)Mystate Bank(5.45 %)Mystate Bank(5.45 %)
ANZ(3.64 %)ANZ(3.64 %)ANZ(3.64 %)


Bendigo And AdelaideBendigo And Adelaide
Bank(3.64 %)Bank(3.64 %)
Bendigo And Adelaide
Bank(3.64 %)


Defence Bank(3.64 %)Defence Bank(3.64 %)Defence Bank(3.64 %)
Members Equity Bank(3.64 %)Members Equity Bank(3.64 %)Members Equity Bank(3.64 %)


Community Mutual(1.82 %)Community Mutual(1.82 %)Community Mutual(1.82 %)
Police Financial Services(1.82 %)Police Financial Services(1.82 %)Police Financial Services(1.82 %)
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Currency in AUDSECTION 2: INVESTMENT REGISTER


Contract
number


Investment
type


ADI/Security
Name


Settlement
date


Maturity
date Amount Short term


rating
Long term


rating
Term


(days)
Monthly accrued


interest
Total


accrued
Next payment


date Yield


041538 Term Deposit Macquarie Bank 04/09/2019 06/05/2020 $1,000,000.00 A-1 A+ 245 $1,356.16 $10,804.11 06/05/2020 1.65 %


043291 Term Deposit Mystate Bank 12/12/2019 13/05/2020 $2,000,000.00 A-2 BBB+ 153 $2,630.14 $12,273.97 13/05/2020 1.60 %


041539 Term Deposit Macquarie Bank 04/09/2019 13/05/2020 $1,000,000.00 A-1 A+ 252 $1,356.16 $10,804.11 13/05/2020 1.65 %


042950 Term Deposit Macquarie Bank 22/11/2019 20/05/2020 $1,000,000.00 A-1 A+ 180 $1,315.07 $7,013.70 20/05/2020 1.60 %


039719 Term Deposit AMP Bank 30/05/2019 27/05/2020 $1,000,000.00 A-2 BBB+ 363 $1,849.32 $20,712.33 27/05/2020 2.25 %


043778 Term Deposit NAB 15/01/2020 03/06/2020 $1,000,000.00 A-1+ AA- 140 $1,273.97 $4,501.37 03/06/2020 1.55 %


043274 Term Deposit NAB 11/12/2019 10/06/2020 $2,000,000.00 A-1+ AA- 182 $2,465.75 $11,589.04 10/06/2020 1.50 %


039955 Term Deposit Credit Union Australia 13/06/2019 11/06/2020 $1,000,000.00 A-2 BBB 364 $1,684.93 $18,084.93 11/06/2020 2.05 %


040495 Term Deposit Police Financial Services 12/07/2019 17/06/2020 $1,000,000.00 A-2 BBB+ 341 $1,602.74 $15,653.42 17/06/2020 1.95 %


040070 Term Deposit Defence Bank 19/06/2019 17/06/2020 $1,000,000.00 A-2 BBB 364 $1,808.22 $19,046.58 17/06/2020 2.20 %


040487 Term Deposit AMP Bank 11/07/2019 08/07/2020 $1,000,000.00 A-2 BBB+ 363 $1,767.12 $17,317.81 08/07/2020 2.15 %


040743 Term Deposit Members Equity Bank 26/07/2019 22/07/2020 $2,000,000.00 A-2 BBB 362 $2,958.90 $27,517.81 22/07/2020 1.80 %


043923 Term Deposit Mystate Bank 22/01/2020 23/07/2020 $1,000,000.00 A-2 BBB+ 183 $1,356.16 $4,475.34 23/07/2020 1.65 %


045930 Term Deposit Macquarie Bank 28/04/2020 29/07/2020 $8,000,000.00 A-1 A+ 92 $547.95 $547.95 29/07/2020 1.25 %


041055 Term Deposit ANZ 08/08/2019 05/08/2020 $2,000,000.00 A-1+ AA- 363 $2,547.95 $22,591.78 05/08/2020 1.55 %


041045 Term Deposit Bank Of Queensland 07/08/2019 11/08/2020 $2,000,000.00 A-2 BBB+ 370 $2,794.52 $24,871.23 11/08/2020 1.70 %


041120 Term Deposit Bendigo And Adelaide Bank 13/08/2019 12/08/2020 $2,000,000.00 A-2 BBB+ 365 $2,630.14 $22,882.19 12/08/2020 1.60 %


041219 Term Deposit AMP Bank 21/08/2019 20/08/2020 $1,000,000.00 A-2 BBB+ 365 $1,479.45 $12,476.71 20/08/2020 1.80 %


041504 Term Deposit Bank Of Queensland 04/09/2019 02/09/2020 $1,000,000.00 A-2 BBB+ 364 $1,273.97 $10,149.32 02/09/2020 1.55 %


041691 Term Deposit NAB 12/09/2019 09/09/2020 $1,000,000.00 A-1+ AA- 363 $1,315.07 $10,126.03 09/09/2020 1.60 %


041921 Term Deposit Community Mutual 25/09/2019 23/09/2020 $1,000,000.00 NR NR 364 $1,438.36 $10,452.05 23/09/2020 1.75 %


042033 Term Deposit Credit Union Australia 02/10/2019 30/09/2020 $2,000,000.00 A-2 BBB 364 $2,465.75 $17,342.47 30/09/2020 1.50 %


044320 Term Deposit NAB 12/02/2020 14/10/2020 $1,000,000.00 A-1+ AA- 245 $1,216.44 $3,162.74 14/10/2020 1.48 %
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Contract
number


Investment
type


ADI/Security
Name


Settlement
date


Maturity
date Amount Short term


rating
Long term


rating
Term


(days)
Monthly accrued


interest
Total


accrued
Next payment


date Yield


044055 Term Deposit AMP Bank 29/01/2020 28/10/2020 $1,000,000.00 A-2 BBB+ 273 $1,397.26 $4,284.93 28/10/2020 1.70 %


044782 Term Deposit Macquarie Bank 03/03/2020 04/11/2020 $2,000,000.00 A-1 A+ 246 $2,630.14 $5,084.93 04/11/2020 1.60 %


044979 Term Deposit Macquarie Bank 12/03/2020 11/11/2020 $2,000,000.00 A-1 A+ 244 $2,794.52 $4,564.38 11/11/2020 1.70 %


044343 Term Deposit NAB 13/02/2020 11/11/2020 $2,000,000.00 A-1+ AA- 272 $2,432.88 $6,244.38 11/11/2020 1.48 %


044454 Term Deposit AMP Bank 19/02/2020 18/11/2020 $1,000,000.00 A-2 BBB+ 273 $1,397.26 $3,306.85 18/11/2020 1.70 %


043481 Term Deposit ING Bank Australia 23/12/2019 16/12/2020 $2,000,000.00 A-1 A 359 $2,630.14 $11,309.59 16/12/2020 1.60 %


043771 Term Deposit ING Bank Australia 15/01/2020 14/01/2021 $1,000,000.00 A-1 A 365 $1,356.16 $4,791.78 14/01/2021 1.65 %


044592 Term Deposit Defence Bank 25/02/2020 20/01/2021 $1,000,000.00 A-2 BBB 330 $1,356.16 $2,938.36 20/01/2021 1.65 %


044191 Term Deposit AMP Bank 05/02/2020 03/02/2021 $2,000,000.00 A-2 BBB+ 364 $2,794.52 $7,917.81 03/02/2021 1.70 %


044455 Term Deposit AMP Bank 19/02/2020 17/02/2021 $1,000,000.00 A-2 BBB+ 364 $1,397.26 $3,306.85 17/02/2021 1.70 %


044591 Term Deposit ING Bank Australia 25/02/2020 24/02/2021 $1,000,000.00 A-1 A 365 $1,315.07 $2,849.32 24/02/2021 1.60 %


044593 Term Deposit ING Bank Australia 25/02/2020 24/03/2021 $2,000,000.00 A-1 A 393 $2,630.14 $5,698.63 25/02/2021 1.60 %


Total $55,000,000.00 $65,265.75 $376,694.80
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S&P Equivalent Long Term


 


 


 


SECTION 3: LIMIT COMPLIANCE REPORT


Term Classification


Classification Compliant? Available Limit % Limit Used % Limit Used $ Remaining Limit %
0 days to 30 days Yes 100.00 % 10.95 % $6,061,608.22 89.05 %
90 days to 365 days Yes 95.00 % 70.78 % $39,196,900.28 24.22 %
366 days to 1830 days Yes 40.00 % 0.00 % $0.00 40.00 %
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Classification


%


Investment by Classification


89.05 %89.05 %89.05 %


24.22 %24.22 %24.22 %


40.00 %40.00 %40.00 %
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Product Weights


Product Compliant? Available Limit % Limit Used % Limit Used $ Remaining Limit %
Cash Account Yes 100.00 % 0.00 % $0.00 100.00 %
Term Deposit No 95.00 % 100.00 % $55,376,694.80 -5.00 %


Product


%


Investment by Product


100.00 %100.00 %100.00 %


5.00 %5.00 %5.00 %


95.00 %95.00 %95.00 %


Cash Account Term Deposit
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SECTION 4: END OF MONTH PERFORMANCE


Account vs RBA Cash vs 3m BBSW vs Bloomberg AusBond Bank Bill Index


Term Account RBA Cash Outperformance 3m BBSW Outperformance AusBond Bank Bill Outperformance
1m 1.61 % 0.25 % 1.36 % 0.10 % 1.51 % 0.12 % 1.49 %
3m 1.73 % 1.00 % 0.73 % 11.22 % -9.48 % 0.42 % 1.31 %
6m 1.87 % 1.13 % 0.75 % 15.04 % -13.17 % 0.63 % 1.24 %


12m 2.20 % 1.65 % 0.56 % 19.85 % -17.65 % 0.87 % 1.34 %
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Date


%


Performance


2.71%2.71%2.71% 2.65%2.65%2.65% 2.58%2.58%2.58%
2.42%2.42%2.42% 2.34%2.34%2.34% 2.28%2.28%2.28%


2.03%2.03%2.03%
1.91%1.91%1.91% 1.85%1.85%1.85% 1.77%1.77%1.77% 1.69%1.69%1.69% 1.61%1.61%1.61%


1.5%1.5%1.5%


1.25%1.25%1.25%


1%1%1% 1%1%1% 1%1%1%


0.75%0.75%0.75% 0.75%0.75%0.75% 0.75%0.75%0.75% 0.75%0.75%0.75% 0.75%0.75%0.75%


0.25%0.25%0.25% 0.25%0.25%0.25%


0.925%0.925%0.925% 0.9224%0.9224%0.9224%


0.0983%0.0983%0.0983%
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Currency in AUDSECTION 5: TRANSACTIONS


NEW INVESTMENTS


Contract
number


ADI/Security
name Type Settlement


date
Term in


days
Maturity


date Amount Yield Short term
rating


Long term
rating Credit/Debit Ledger


code


045930 Macquarie Bank New investment 28/04/2020 92 29/07/2020 $8,000,000.00 1.25 % A-1 A+ Credit


Total $8,000,000.00
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MATURED INVESTMENTS


Contract
number


ADI/Security
name Type Settlement


date
Term in


days
Maturity


date Amount Yield Short term
rating


Long term
rating Credit/Debit Ledger


code


043063 Macquarie Bank Matured 28/11/2019 152 28/04/2020 $8,000,000.00 1.60 % A-1 A+ Debit


041362 Macquarie Bank Matured 30/08/2019 241 27/04/2020 $2,000,000.00 1.65 % A-1 A+ Debit


040228 Defence Bank Matured 27/06/2019 300 22/04/2020 $1,000,000.00 2.15 % A-2 BBB Debit


040077 Bank Of Queensland Matured 19/06/2019 308 22/04/2020 $1,000,000.00 2.05 % A-2 BBB+ Debit


040282 Police Financial Services Matured 01/07/2019 275 01/04/2020 $1,000,000.00 2.10 % A-2 BBB+ Debit


Total $13,000,000.00
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INTEREST PAYMENTS


Contract
number


ADI/Security
name Type Transaction


date
Maturity


date Amount Yield Credit/Debit Ledger
code


043063 Macquarie Bank Interest 28/04/2020 28/04/2020 $53,304.11 1.60 % Debit


041362 Macquarie Bank Interest 27/04/2020 27/04/2020 $21,789.04 1.65 % Debit


040228 Defence Bank Interest 22/04/2020 22/04/2020 $17,671.23 2.15 % Debit


040077 Bank Of Queensland Interest 22/04/2020 22/04/2020 $17,298.63 2.05 % Debit


040282 Police Financial Services Interest 01/04/2020 01/04/2020 $15,821.92 2.10 % Debit


Total $125,884.93





