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 Dam Cost Estimates
Introduction
Table 12, Comparison of Alternative Mitigation Scenarios, of the Draft Report for upper Brown Hill Creek indicates that the scenario with the greatest mitigation benefit is the entire channel upgrade. This scenario is not considered viable because of the significant impact on private property and low community acceptance.
The recommended mitigation scenario is a dam (12m at spillway) in the Brown Hill Recreation Reserve, combined with channel works (channel upgrades and flow bypasses). While it is true that this scenario provides good mitigation, and has limited impact on private property, building a dam in such a location goes against all contemporary environmental thinking and is meeting widespread community opposition. 
Alternatives to building a dam in Brown Hill Park have been identified in the report prepared by WorleyParson and commissioned by Mitcham Council. The alternatives, which involve additional channel works, would offer very similar mitigation at a cost similar to the proposed scheme. 
It is probable that increased channel works would raise concerns from those directly impacted. But any inconvenience would be short term and future generations would be able to enjoy an unspoiled Brown Hill Creek Park.

We believe that the estimate in the Draft Report for the dam in the recommended scheme (Appendix G16) does not properly reflect the true costs. Not only is there a minor error in the tabulated calculation, but the layout and design used to prepare the estimate are not consistent with the parameters identified in the text of the report and several significant cost items appear to be omitted. It is also worth noting that the “artist’s impression” of the dam is so different from the design used for the estimate that it may be considered as misleading.
We agree that at this concept stage before detailed design, it is not possible to provide highly accurate cost estimates of the dam or channel works. What is critical, however, is getting estimates which fairly compare the alternatives. We believe that the dam cost estimate is significantly low compared to other project alternatives. Set out below is the reasoning for this assertion, based on the dam description, and the items and quantities contained in appendix G16 of the Draft Report.

Preliminary Anomaly
The cost estimate for the dam contains an anomaly: the ‘Preliminary’ items ($1,299,926) used for the total cost does not include contingency. This is inconsistent with the methodology used for other components of the project and with the Design Allowance calculation.
Property Acquisition Anomaly

The calculation for the design allowance of the dam is based on the subtotal cost excluding property acquisition.  However, that is inconsistent with the design costs for the channels, which include property acquisition in the design cost basis. 

Correcting the above anomalies would increase the estimate in the Draft Report for ‘Preliminary’ items by $445,919 raising the estimated cost of the dam from $10.3m to $10.7m.
Design Parameters

The text of the Draft Report identifies key design parameters relating to safety and the need for appropriate aesthetics. (See appendix A.) 
The design used for the estimate is of a compacted fill embankment with riprap on the upstream face. The spillway is a separate side channel cut into the side of the valley. Such a design meets neither the safety nor the aesthetic parameters identified, as necessary, in the text of the Draft Report.
Spillway

A separate side channel spillway cut into the rock would leave a large and unacceptable open scar on the north side of the valley. (See appendix B.)
Given the steepness of the valley sides it would be very difficult to construct a spillway channel wide enough to easily accommodate the probable maximum flow (PMF). Width restriction would almost certainly mean that the embankment would have to be considerably higher than the spillway - i.e. perhaps 15m -16m.
The estimate should be revised to allow for: 

· an integral spillway of sufficient width to pass the PMF 

or

· a small primary integral spillway and a secondary embedded spillway with sacrificial cladding as described in the text of the Draft Report.

Embankment

The estimate is based on a compacted fill embankment; there are no provisions for either a cut off at the foundation (trench or grout) or pore water pressure relief.
It is very probable that such a design would be unacceptable for a ‘High Hazard’ dam. Designs for ‘High Hazard’ dams are required to allow for all conceivable circumstances, however unlikely.

 If the dam outlet was blocked for any reason the dam would remain full, perhaps for a considerable period; this would then be followed by a very rapid draw down when the obstruction was cleared. To cope with such an eventuality, the dam would need to have a cut off at foundation level and include provision for ensuring that pore water pressures can be relieved without risk to the structure. 
The estimate for the dam should be revised to include provision for the cost of incorporating:  

· pore water relief provision
and

· a cut off trench or grouting along the foundation.
Environmental Issues

Water supply

The estimate assumes that water for construction purposes can be obtained from a 4m high coffer dam constructed upstream of the main dam site. 
Considerable quantities of water will be required to achieve full compaction of an embankment. It might be acceptable to abstract limited quantities of water during wetter periods.  However, in dry periods removal of water from the creek would cause unacceptable environmental impacts on downstream flora and fauna. Brown Hill Creek should not be considered as a reliable source of water for construction purposes. (A coffer dam and bypass pipe would, however, be required to protect the construction site from minor flood events.)
The estimate should be revised to allow for the cost of water required for construction to come from the SA Water pipeline adjacent to the site and to be held in appropriately-sized storage tanks. 
Borrow pit
The estimate assumes that a location in the immediate vicinity of the dam site (i.e. within the valley) is available to excavate borrow material for the dam embankment. This is a patently unrealistic and unacceptable assumption. 

The estimate should be revised to cover the cost of bringing in all material needed to form an embankment from outside the Brown Hill Creek Park.
Omitted Items

The current estimate does not include items to cover the cost of:

· Removal of the coffer dam and bypass pipeline, and site restoration.
· Removal of the ‘old’ road, landscaping and restoration.
· Relocation of services, electricity, water, telephone and sewer adjacent to the proposed dam site.
· General replanting and restoration of areas impacted by construction operations. (The only item covering any form of restoration is $1,082 for hydromulching the downstream dam embankment.)
· Upgrading and repair to Brown Hill Creek Road (the only access to the proposed dam site). In its current form, the road is not capable of carrying large trucks bringing in construction materials.

· Environmental monitoring and mitigation during the construction period.

The estimate should be revised to incorporate the costs of the omitted items.
Design Allowance
An allowance of 10% has been added to the estimated construction cost of the dam as a design allowance. All other components, including the further ‘Options’ investigated by WorleyParsons have an allowance of 20%.

Further, the cost base for calculation of design allowance for the dam excludes property acquisition.  That is inconsistent with all channel works, which include property acquisition costs in the base cost.

The so-called ‘design’ allowance has to cover not just design, but all other costs associated with preparing for and supervising the construction. It needs to include for all the following activities:
· Environmental Impact Assessment
· Geotechnical Investigation

· Detail Design

· Design Peer Review (required for a High Hazard Dam)

· Tender Documentation

· Tender Evaluation

· Contract Supervision

· Post Contract Environmental Monitoring.
The design allowance for the dam should be revised to reflect the costs of the activities identified above. It is not credible that the percentage design costs for the dam would be half those of other projects which are not subject to many of the above requirements. 
We suggest that a doubling of the design allowance percentage to bring it into line with the other components of the project would appear to be a minimum and, for consistency with channel projects, that the cost base include property acquisition.
Impact of Above Issues on Estimated Dam Cost

In the absence of a schematic design for a dam that meets the constraints imposed by safety and aesthetic considerations imposed by the location in Brown Hill Creek Park, it is difficult to accurately assess an estimate in which one can have full confidence. However, a preliminary review (Appendix C) of the impact of the issues identified suggests that a more realistic estimate of the cost of a dam in Brown Hill Creek Park would be some 40% higher than the figure use in the Draft Report.
Conclusion
1. There are very good grounds, as itemised above, to believe that the estimate in the Draft Report of $10.3m is not realistic and that it represents an underestimate in the range of 40% of the likely cost associated with building a dam in Brown Hill Creek Park.

2. Cost comparison of mitigation options using the Draft Report estimate of $10.3m for a dam are almost certainly misleading.

3. A revised estimate for the proposed dam should be prepared and the results incorporated in subsequent versions of the Report.  This should be used for comparison between dam and channel alternatives. 
Appendix A

Abstract from Section 11.1.6 of the Draft Report
The 2006 Master Plan identified that flood control dams on upper Brown Hill Creek would be potentially classified as “High C” under the ANCOLD Guidelines on Assessment of the Consequences of Dam Failure (2000). Subject to determination of the downstream population at risk, the classification could increase to “High A”. Accordingly, implementation of this option would have to satisfy a certain level of technical design, with minimum spillway capacities and ongoing surveillance requirements. A comprehensive assessment will be required during the feasibility design phase to confirm the correct classification and associated design parameters.

Passage of the Probable Maximum Flood (PMF), which is several times larger than in the 100 year ARI flood, will be a critical design consideration for the dam and development of a suitable spillway design will be a challenging aspect.

A hybrid form of construction may be possible, using a concrete core but with more aesthetic protection works on both sides (e.g. grass covered earth, large rock or mattresses of wire mesh filled with rock). A concrete core would allow spillway discharge over a portion of the dam itself onto part of the downstream face of the dam covered with appropriately designed aesthetic protection works. Such an arrangement would have capacity to convey significant flow up to say the 2,000 year ARI event. In the event of a larger flood up to the PMF, the remainder of the “aesthetic” protection works would be sacrificed, but the concrete core would remain intact.
Appendix B
Dam with a separate side channel spillway
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Appendix C
	Revised Estimate for 12m Dam

	Incorporating 20% Design Allowance and Omitted Items

	
	
	 
	

	Item No
	 
	Cost $k 
incl 25% contingency
	Notes

	 
	
	 
	 

	1
	Preliminaries
	2,031.708
	 20% of direct costs

	 
	
	 
	 

	2
	Diversion & water supply
	275.024
	 

	 
	Additional water supply
	119.000
	 

	 
	Additional for removal of coffer dam
	100.000
	 

	 
	Additional relocation of services
	50.000
	 

	3
	Excavation & earthworks
	1,623.643
	 

	 
	Additional import material
	65.000
	 

	 
	Additional spillway*
	1,000.000
	 

	4
	Drainage
	29.227
	 

	5
	Embankment
	3,736.429
	 

	 
	Additional site restoration
	250.000
	 

	 
	Additional environmental monitoring
	50.000
	 

	6
	Instrumentation
	10.929
	 

	7
	Concrete
	338.487
	 

	8
	Geotextiles
	14.051
	 

	9
	Roadworks
	856.149
	 

	 
	Additional removal old road
	150.000
	 

	 
	Additional upgrade road
	250.000
	From Old Belair Rd to dam

	10
	Fencing
	31.225
	 

	11
	Property Acquisition
	1,209.375
	 

	 
	Subtotal excl preliminaries
	10,158.539
	 

	 
	Subtotal incl preliminaries 
	12,190.247
	 

	 
	
	 
	 

	 
	Engineering
	2,438.049
	20% of subtotal including Preliminaries (with contingency) 

	 
	Total incl preliminaries
	14,628.296
	 

	
	
	 
	

	 
	Additional Items
	
	

	
	
	
	

	*
	Additional cost to meet safety and aesthetic parameters
	
	


