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3.9 Maroochy River: Raising Wappa Dam 

3.9.1 General 

Wappa Dam is located on the South Maroochy River at AMTD 32.1 km, approximately 
6.5 km upstream of its confluence with the North Maroochy River. The mean annual 
rainfall for the catchment is approximately 1700 mm.  It has a catchment area of 72.4 
km2 (Reference 23). 

The dam was constructed in 1961 and has a capacity of 4,610 ML at the current full 
supply level of EL 44.8m. Wappa Dam is operated in conjunction with Cooloolabin 
Dam, the Intake Weir for Image Flat Water Treatment Plant and Poona Dam. 

Table 3.9.1 General Parameters of Wappa Dam 

Feature Description 

Name of Project Wappa Dam 

Other Names N/A 

Catchment Maroochy River 

Stream South Maroochy River 

Location (AMTD) 32.1 km 

Location (Latitude / Longitude) 26°34’11” S / 152°55’20” E 

(Map Grid of Australia (MGA), Zone 56.  
Datum = GDA94) 

Location (Easting / Northing) 7061223 / 0492258 

(Map Grid of Australia (MGA), Zone 56.  
Datum = GDA94) 

Local Government Area Maroochy Shire Council 

Catchment Area Approximately 72.4 km2 

Dam Types Considered Concrete Gravity Dam 

Current Full Supply Level  44.8m 

Current Capacity 4,610 ML 

 

3.9.2 Storage Capacity 

The storage capacity curves for Wappa Dam are as shown in Figure 3.9.1 and Figure 
3.9.2.   
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The storage curve data was derived from DPI Water Resources Drawing A3-101494 
which in turn was derived from 1:10,000 Orthophoto maps 9444-112,113 and 114 with 
contour intervals of 5m. 

The current full supply level is EL 44.8m (Maroochy Shire Council) and the storage 
volume is 4,615 ML. 

Figure 3.9.1 Wappa Dam: Storage Capacity Curve 
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Figure 3.9.2 Wappa Dam: Storage Area Curve 

Wappa Dam Raise - Storage Area Curve
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3.9.3 Potential Additional Supply 

The yield estimates indicated in Table 3.9.2 and Figure 3.9.3 were derived by NRM&W 
in November 2005. 

The yield analyses assume that the Poona Dam, Intake Weir, Cooloolabin Dam and 
Wappa Dam are operated as a system with: 

� Cooloolabin Dam supplying water to Intake Weir via Low Creek at 13 ML/d 
maximum capacity; 

� Intake Weir supplies water to Poona Dam at 13 ML/d maximum capacity; 

� Wappa Dam supplies water to Poona Dam at 15.5 ML/d maximum capacity; 

� Poona Dam is topped up from Intake Weir to keep it full; 

� Intake Weir is topped up from Cooloolabin Dam when Poona Dam falls 0.75m 
below full (555 ML) limited to 13 ML/d maximum release; and, 

� If Poona Dam falls below 550 ML (1.0 m below full supply level) water is released 
from Wappa Dam (maximum release 15.5 ML/d). 
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Table 3.9.2 Estimated Storage Characteristics 

Full Supply Level 

EL (m) 

Storage Capacity 

(ML) 

Surface area 

(ha) 

Yield 

ML/a 

27.0 0 0 0 

44.8 4,615 69 3,900 

50.9 10,000 105 7,400 

70.0 50,000 335 23,500 

81.1 100,000 566 34,000 

95.0 200,000 916 43,000 

Above upper limit 
of storage curve 500,000 N/A 57,000 

 

Figure 3.9.3 Wappa Dam: Yield/Storage Relationship 

Wappa Dam Raise - Yield / Storage Relationship 
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Notes 

1. These yields are preliminary estimates of historical no-failure yield and do not 
include consideration of environmental flow requirements. 

2. NRM&W have advised that environmental flow considerations are likely to 
severely impact on the upper level of development at this site, perhaps limiting 
yield to around 16,000 ML/a. 
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3.9.4 Geology and Geotechnical 

A geotechnical appraisal for raising Wappa Dam was carried out in 1994 by the 
Department of Primary Industries (Reference 18). The following relates to that 
memorandum. Previous geotechnical investigations have comprised mapping, 3 
exploration shafts, and drilling 6 boreholes in 1958 and boreholes, test pits and seismic 
refraction surveys in 1982 / 83. 

The existing dam has been constructed across an east trending incised valley of the 
South Maroochy River. The dominant geological unit is the North Arm Volcanics of 
Late Triassic Age. In the area, they consist of rhyolitic lava flows, rhyolitic tuffs and 
ignimbrites, volcanic breccia and agglomerate. 

The main feature of the geology of is a north-south trending belt of rhyolite. The 
rhyolite underlies the existing dam and extends downstream to below Wappa Falls. 
The rhyolite is interbedded within a sequence of volcanic breccia, tuff and ignimbrite. 
The regional dip of the beds is 20 to 30 degrees towards the west. 

The rhyolite at the damsite is jointed with defect spacings ranging from 30 mm to 2m. 
On the left bank, the rock is generally high strength apart from a sheared zone and 
cavernous zone at the base of the rhyolite. 

The right bank has a distinctly altered and weathered zone in the rhyolite and at the 
breccia rhyolite interface, which may be up over 20m thick. This rock is unsuitable for 
founding a concrete structure and it was noted in the memorandum that conventional 
grouting techniques would be unsuccessful. 

The weathered zone of the right bank is likely to inhibit the raise of the dam at this 
location. 

No geological or geotechnical investigations have been undertaken at the downstream 
sites. 

3.9.5 Natural Environment 

3.9.5.1 Wappa Falls 

Wappa Falls are downstream of the existing dam wall and a proposal to build a new 
dam wall either 750m or 900m downstream would affect Wappa Falls. Wappa Falls is 
a sightseeing destination. 

3.9.5.2 Vegetation 

Two tributary streams to the existing storage contain vegetation communities that are 
endangered including riparian rainforests, which would be inundated by the 
development (Reference 19). In addition, environment and vegetation mapping shows 
that large sections of ‘of concern’ ecosystems would be inundated.  

In addition, the rare and endangered rainforest shrub Triunia robusta occurs within 
rainforest habitat immediately downstream of the dam wall and is one of only four 
known populations. Under the Queensland Nature Conservation Act, a conservation 
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plan for the management of this species would be required. This plan would need to 
include determination of species distribution, possible threats to all populations, and 
development of a conservation management strategy for the species and its habitat 
(Reference 19). 

3.9.5.3 Wildlife 

No rare or threatened species of fauna are listed on the RATS1 database according to 
the Reference 19 (1992), however, the area of inundation is noted to contain important 
habitat and wildlife corridors. Significant species likely to occur in the forest areas 
include squirrel gliders (Petauroides norfolcensis), greater gliders (Petauroides volans), 
sooty owl (Tyto tenebricosa) and powerful owl (Ninox strenua) (Reference 19). 

3.9.5.4 River 

Although South Maroochy River is generally in a degraded state, the tributary in-
stream habitats were considered to be of good quality and may contain platypus, frog 
and reptile species and freshwater crayfish (Reference 10). 

Downstream of the damsite, the Maroochy River has numerous estuarine ecosystems, 
which would be affected by further reduction in the flow by raising Wappa Dam. 

3.9.6 Social and Recreation 

An estimate was made from 1991 Census data, that between 30 and 140 people would 
be affected by the development. Up to date information was not available, however, 
due to significant growth of the Sunshine Coast region, this estimate may be notably 
higher (Reference 23). 

Recreation at Wappa Dam is limited to picnic facilities at the dam wall and although not 
used for water-based activities, provides a semi-natural resource. Whilst the impact of 
the development on these recreational activities is not expected to be great, it is largely 
unknown (Reference 23). 

3.9.6.1 Infrastructure 

The proposed raising would inundate several roads in the area such as Cooloolabin 
Road, Wappa Falls Road, Kiama Road and local access roads. 

A pipeline from the pump station immediately downstream of the dam wall to Poona 
Dam would be affected by all raising options. 

North of Cooloolabin Road, the Sunshine Coast Pistol Club is located at the junction of 
Kiamba Road. It is likely that the proposed raising of Wappa Dam would inundate this 
facility, and that this site is classified as a contaminated site. 

                                                           
1 RATS =  Rare and Threatened Species Database previously maintained by the Australian Government, 

Department of Environment and Heritage. 
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3.9.7 Cultural / Heritage 

A search of the heritage databases listed in Section 2 of this report indicates that there 
are no heritage sites impacted by this proposed project. 

Information reviewed suggests that an archaeological survey has not been undertaken 
to date. Therefore, cultural or heritages values are not known. 

3.9.8 Strategic Land Use Planning 

The Wappa Dam is located solely in the Maroochy Shire and although in 1992, the 
zoning in the affected area was Rural A with an Extractive Industry Zone (Maroochy 
Shire hard rock quarry) and a Special Purposes Zone (Maroochy Shire water treatment 
plant), no current strategic planning information was located for the site. 

Cadastral information suggests that several rural residential areas would be affected 
by the ponded area, and in the southern section, FSL’s of EL90.0 and above would 
impact on a residential area of Nambour. 

Also, two parcels of land, part of which would be inundated, or affected by the buffer 
zone, are zoned ‘Forest Reserve’. These parcels are Mapleton Forest Reserve 
(1239AP6278) and Maroochy Forest Reserve (368AR6281). Forest Reserves are 
managed under the Nature Conservation Act, 1992. The purpose of a Forest Reserve 
is an interim tenure to assist with the dedication of that land as a National Park or 
some other form of protected tenure.  

The impact of this on the proposed development is not fully understood at this time. 

3.9.8.1 SEQ Regional Plan 

A search of the SEQ Regional Plan mapping indicates that the area for the proposed 
Wappa Dam raising is currently categorised “Regional Landscape and Rural 
Production Area”.  

The SEQ Infrastructure Plan indicates that no new major infrastructure or major 
upgrades to infrastructure is planned at this site. 

3.9.9 Forestry 

Large areas of privately owned and State Forest native bushland would be affected by 
the development, however, it does not appear that production forestry is conducted in 
the area. 

3.9.10 Conservation 

The Maroochy Shire Plan states that “The conservation values of areas of remnant 
vegetation within this precinct are significant and are intended to contribute to an 
environmental corridor extending between the Mapleton State Forest and the 
Maroochy River to the east.”  

Land use mapping shows that areas of ‘nature conservation’ would be affected by the 
development as per Section 3.9.7.  
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3.9.11 Extractive Industry 

Land use mapping shows that the buffer zone affects a significant portion of land used 
for ‘mining’. It is believed that this section is the Maroochy Shire hard rock quarry 
mentioned previously. 

3.9.12 Agriculture 

Land use mapping shows that the land is generally used for perennial horticulture, 
grazing of natural vegetation, and intensive animal production.  

The agricultural land capacity map shows that large tracts of land affected by the 
development are ‘Class A – crop land’. 

3.9.13 Primary Limitation on Storage Capacity 

Two populations of Triunia Robusta have been identified at Wappa Dam.  The loss of 
the population below Wappa Dam would decrease the known number of individuals of 
Triunia robusta by 26%.  The transplanting of plants at the Wappa dam is a possibility, 
however, little is known about the biology of the species (Reference 11). 

For reservoir levels exceeding about EL 70m a saddle dam would be required north of 
the reservoir across the Yandina-Cooloolabin Road east of the pistol range. 

To the south a reservoir full supply level of EL 90m would extend back to near 
Nambour.  For maximum flood levels in the storage approaching EL 90m, a saddle or a 
saddle dam would be required along a short section of Savelle Road Nambour.  Image 
Flat Road would require a bridge and long abutment construction. 

Upgrade works undertaken at the dam in 1999 to improve access to the intake tower 
indicated that the hearting concrete may be very weak.  In addition a geotechnical 
assessment of the damsite in 1994 indicated that the foundations on the right abutment 
comprise distinctly weathered rhyolite to depths of over 20m. 

The existing damsite topography and geology is considered poor in the context of 
requirements for raising the dam above its current level.  Two sites have been 
identified previously by DPI about 750m and 900m downstream of the existing dam 
(Reference 11).  The cost of a dam 900m downstream of the existing dam was 
comparable to the cost of raising the existing dam and it was found that it would likely 
result in the least cost raising option.  For this cost study the cost of a dam 900m 
downstream of the existing dam was adopted. However, in consideration of the impact 
of the downstream site on the Triunia Robusta, further consideration of the site location 
would be required before any development at this site could be progressed.  A dam 
constructed at a site 900m downstream of the existing dam would have greater storage 
capacity than a raised dam at the existing site for a given storage level. For the 
purpose of this report, the existing storage curve has been adopted, and the storage 
capacity will thus be an underestimate at the downstream site.  

The impact of the Forest Reserves should be investigated in future studies. 
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3.9.14 Project Capital Cost 

The project capital cost includes: 

1. Dam construction cost; 

2. Land acquisition costs; 

3. Relocation of roads; 

4. Relocation of electricity distribution lines; 

5. Relocation of telecommunication lines; and, 

6. Relocation of shire facilities. 

 

Cost estimates for items 1 to 6 above have been included in the costs to date and are 
indicated below.  An estimate of raw water distribution costs was not undertaken at this 
time since delivery points and supply volumes had not as yet been determined.  The 
estimates do not take into consideration the cost of financing during construction or 
operational costs. 

3.9.14.1 Estimated Cost of Dam Construction 

Due to unsuitable topographical conditions at the existing site for raising, cost 
estimates were completed for the existing dam raise to a FSL of 77.5 only and a new 
dam to various FSL’s located approximately 900m downstream of the existing. 

Due to limited information available at the new site, the storage characteristics and 
yield estimates for the existing site was assumed to be applicable to the new site for 
the purposes of completing the cost estimates. 

RCC dam construction costs were derived for a site 900m downstream of the existing 
dam and the 1993 costs developed for raising the existing dam to a full supply level of 
EL77.5m were updated to 2005 costs.  The results of these estimates are indicated in 
Figure 3.9.4. 

A spillway width of 80m was assumed for all options and crest levels were estimated 
assuming a peak outflow for the PMF of 1,840 m3/s as reported by NRM&W in 
October 1993 (Reference 11). 

For the purposes of these cost estimates, it has been assumed that materials for the 
construction of the dam embankment would be available. 

Survey information available (Reference 11) is at a scale of 1:5,000 with 2m contour 
intervals, however, the accuracy and source of this survey was not indicated. 

An amount equal to 3% of the total contract price for the work has been allowed to 
provide for implementation and management of environmental works.  This includes 
provision for fish lifts, erosion control works etc. 
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Figure 3.9.4  Wappa Dam: Estimated Construction Cost 
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Note: Environmental flow requirements have not yet been taken into account in 
determination of the yields shown in this graph. 

3.9.14.2 Estimated Cost of Land Acquisitions 

The cost of land acquisition was assessed by multiplying the required area by typical 
land sale values in the area ($10,000 per ha) plus an assessment of the value 
buildings including, the rate of $350,000 for older houses and $500,000 for newer 
houses. 

It has been assumed that land would be acquired to the extent defined by a 200m 
buffer area surrounding the full supply level for each option, less the area for the 
existing full supply level. The area within this buffer zone was obtained from GIS2 
datasets using contour information provided by NRM&W. 

No determination of the impacts of a flood margin has been considered, though it is 
anticipated that any additional land required beyond the 200m buffer zone, would not 
be significant. 

In some instances, it may be necessary to acquire whole properties. The portions of 
these properties outside the buffer zone would, to the extent practical, be resold. An 
allowance of 50% has been added to the land portion of the estimated cost in order to 
cover: 

� Legal fees, subdivision and transfer costs; 

                                                           
2 GIS = Geographical Information Systems 

FSL 44.8m 

FSL 55.0m 

FSL 77.5m 

FSL 85.0m 
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� Re-establishment of access to properties isolated by the storage; and, 

� Retention of unsaleable portions of properties outside the buffer zone. 

The estimated costs of land acquisitions in 2005 are summarised in Table 3.9.3. 

Table 3.9.3 Summary of Land Acquisition Cost Estimate 

Full Supply 
Level 

Area 

(ha) 

Estimate of 
Acquisitions 
(including 
buildings) 

$M 

50% Allowance 

$M 

Total Acquisition 
Cost 

$M 

44.8 0 0.0 0.0 0.0 

55.0 293 25.5 12.7 38.2 

77.5 870 39.7 19.9 59.6 

85.0 1,147 51.0 25.5 76.5 

 

The land acquisition costs are a significant proportion of the total cost and therefore 
should be evaluated to a similar level of detail as that used to cost the dams.  This may 
be undertaken for the next phase of the work, should investigation of this option be 
further progressed. 

In addition, a compensatory package would need to be negotiated with EPA in respect 
of areas of Forest Reserve required, though no allowance has been made in this 
estimate above the assumed cost per ha for the purchase of land required. 

3.9.14.3 Road Works and Relocation 

Several local roads would be affected by the raising of Wappa Dam. These include 
Image Flat Road, Kiamba Road, Cooloolabin Road, and some minor gravel roads. 
Most of the works required relate to the reconstruction of bridges for flood clearance. 

Previous cost estimates were done internally by the DPI Water Resources group in 
1993 and an escalation factor has been multiplied to those original estimates. The 
results of which are listed in Table 3.9.4. 

3.9.14.4 Telecommunications 

The cost of telecommunications works and relocations is minimal. Nevertheless, an 
escalation rate has been applied to the costs listed in 1993 (Reference 18). 

3.9.14.5 Electricity Distribution 

The cost of electrical distribution works and relocations is minimal. An escalation rate 
has been applied to the costs listed in 1993 (Reference 18). 
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3.9.14.6 Shire Facilities 

Minor shire facilities are expected to be affected, such as gravel roads and access 
tracks. The cost of these facilities was escalated from 1993 to 2005. 

An allowance of $2 million was included in the cost estimate for relocating the pipeline 
from Wappa Dam to Poona Dam. 

The cost of relocating the hard rock quarry has not been included in the estimate, 
although normal land acquisition costs are estimated. 

3.9.14.7 Overall Estimate of Cost 

The estimated cost for the Wappa Dam raising as well as cost per ML yield and 
marginal cost per ML is indicated in Table 3.9.4. 

The unit costs of water and the marginal cost of water for the Wappa Dam raise for 
various full supply levels are indicated in Figure 3.9.5. 

The unit cost of water is calculated by dividing the total project cost by the yield at the 
relevant full supply level.  The unit cost of water therefore results in a comparative cost 
of various water supply options providing similar assumptions are made.  The marginal 
cost of water has been calculated by dividing the incremental total cost between 
development levels by the increase in yield between the same development levels.  
This provides a comparative cost for providing additional water from the project for 
comparison with alternative water supply options. 

The estimates do not include consideration of operational or distribution costs. 
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3.9.15 Investigations Proposed to Ensure the Viability of Raising 
Wapp Dam 

A number of key factors with a potential to jeopardise the viability of raising Wappa 
Dam have been identified. Further and more detailed investigation of those factors is 
recommended as summarised below in Table 3.9.5. 

Table 3.9.5 Proposed Investigations to Ensure Viability of Cedar Grove 
Damsite 

Investigation 
Proposed 

Tasks Included Comments 

Geotechnical 
Investigation 

Require a seismic refraction 
survey along the proposed new 
downstream dam axis. 
+  Two drill holes with locations 
dependant on findings of seismic 
survey. 
+  Undertake normal range of 
tests dependent on material type 
found. 
+  Comment on appropriate 
structure types for foundations. 
+  Assess if there is sufficient 
material present to construct 
preferred dam type. 

  

Natural 
environment - 
vegetation, wildlife, 
river 

Search appropriate registers or 
databases to ascertain if there 
are any known species of 
conservation significance in the 
proposed inundation area and 
buffer zone. 

Investigate impact of 
development on endangered 
flora species Triunia Robusta. 

Endangered fauna 
species, rainforests, 
wildlife, and river species 
likely. 

Natural 
environment - 
vegetation, wildlife, 
river 

Investigate the impact of the 
Mapleton and Maroochy Forest 
Reserves on the project. 

 

Cultural heritage - 
Indigenous and 
European 

Search appropriate registers or 
databases to ascertain if there 
are listings at locations within 
the proposed inundation area 
and buffer zone. 
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Investigation 
Proposed 

Tasks Included Comments 

Social environment 
- residents 

Assess number of residents 
within the proposed inundation 
area and buffer zone and 
produce a demographic profile 
based on the latest available 
census data. 
Assess number of residences in 
the project area. 

Growth may have 
occurred since initial 
analysis.  Potential 
political issues should be 
assessed by the 
government. 

 

3.9.16 Figures 3.9.6 to 3.9.22 

Figure 3.9.6 Locality Plan 

Figure 3.9.7 Dam Wall Location 

Figure 3.9.8 Satellite and Cadastral Plan 

Figure 3.9.9 General Geological Plan 

Figure 3.9.10 Geological Plan (Not Available) 

Figure 3.9.11 Seismic Cross Sections (Not Available) 

Figure 3.9.12 Land Use Plan 

Figure 3.9.13 Zoning and Strategic Plans (Not Available) 

Figure 3.9.14 Environmental and Vegetation Plan  

Figure 3.9.15 Agricultural Value Classification Plan 

Figure 3.9.16 Typical Earth and Rockfill Dam General Arrangement 

Figure 3.9.17 Typical Saddle Dam General Arrangement 

Figure 3.9.18 Typical Earth and Rockfill Dam Cross Section 

Figure 3.9.19 Typical Earth and Rockfill Dam Spillway Long Section 

Figure 3.9.20 Typical Section of Outlet Works (Not Available) 

Figure 3.9.21 Typical Roller Compacted Concrete General Arrangement 

Figure 3.9.22 Typical Roller Compacted Concrete Cross Section 
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3.9.17 Cost Estimates 

The cost estimates for Wappa Dam are contained in the following pages. 

These estimates include the raising the existing dam to a FSL of 77.5m and roller 
compacted concrete embankment options for FSL’s of 44.8m, 55.0m, 77.5m and 
85.0m. 
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