3.5 Coomera River: Coomera Damsite

351 General

Coomera River Damsite is located at AMTD 30.4 km, approximately 7.5 km west-north
west of Nerang. The damsite commands a catchment of 200 km? with an estimated
mean annual flow at the damsite of 95,300 ML/a (Reference 6).

The general location of Coomera River damsite is shown in Figure 3.5.6.

Table 3.5.1 General Parameters of Coomera River Damsite

Feature Description

Name of Project Coomera Dam

Other Names N/A

Catchment Nerang River

Stream Coomera River

Location (AMTD) 30.4 km

Location (Latitude / Longitude) 27°57'40" S/ 153°15'18" E

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

Location (Easting / Northing) 6907100 / 0525096

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

Local Government Area Gold Coast City Council
Catchment Area Approximately 200 km?
Dam Types Considered Earth and Rockfill or

Roller Compacted Concrete

3.5.2 Storage Capacity

The storage capacity curves for Coomera River Damsite are as shown in Figure 3.5.1
and Figure 3.5.2.

41/14840/334057 South East Queensland Regional Water Supply Strategy 235
Coomera River AMTD 30.4km



Figure 3.5.1 Coomera River Damsite: Storage Capacity Curve

Coomera Damsite - Storage Capacity Curve
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Figure 3.5.2 Coomera River Damsite: Storage Area Curve

Coomera Damsite - Storage Area Curve
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This data was derived by NRM&W for the purpose of this study (October 2005) from
5 m contours with mathematically interpolated areas at 1 m increments.
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3.5.3 Potential Additional Supply

The estimated yield and storage capacities were derived by NRM&W for the purpose
of this study (November 2005) and are indicated in Table 3.5.2 and in Figure 3.5.3.
These are preliminary estimates of the historical no-failure yield and do not include
consideration of environmental flow requirements.

Table 3.5.2 Coomera Damsite: Estimated Storage Characteristics

Full Supply Level Storage Capacity Surface Area Yield

EL (m) (ML) (ha) ML/a

61.5 95,000 609 37,900
65.2 119,000 685 45,230
71.5 166,600 841 48,290
79.1 238,000 1,030 51,300
85.6 309,400 1,181 54,420
100.0 509,398 1,637 60,090

Figure 3.5.3 Coomera Damsite: Yield/Storage Relationship
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The estimates indicate that the rate of increase in yield with storage capacity reduces
for storage capacities exceeding about 120,000 ML, though indicate an ongoing
increase in yield with storage capacity. Therefore the development may be controlled
by economic and social, rather than hydrologic, considerations.
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NRM&W advised in the latter stages of compilation of this report that inflows had been
slightly underestimated for the HNFY assessments for a dam on the Coomera River at
AMTD 30.4 km. For a 119,000 ML capacity dam, the increased inflows would result in
an increase in yield from 45,230 ML/a to 47,550 ML/a i.e. 5%. This was considered to
be within the accuracy required for the purpose of this report and the yields have not
been amended within this report.

3.54 Geology and Geotechnical

The dam site is located in Neranleigh-Fernvale Beds of Palaeozoic age. These
generally comprise greywacke, argillite, arenite, shale, phyllite, siliceous rocks and
greenstone. The reservoir is primarily located in this geological horizon except that in
its furthest reaches upstream the reservoir will be underlain by the Chillingham
Volcanics of Triassic age (Reference 6).

Rock outcrops range from very weak, extremely weathered pale yellow to deep red
siltstones/arenites through medium strength, moderately weathered to slightly
weathered greywackes, arenites, siltstones and meta-sandstones to very strong, fresh
blue-grey/green-grey siliceous metasediments (Reference 6).

The damsite itself appears to be upon sedimentary / meta-sedimentary rock types and
river alluvium. The dominant rock type is a pale grey-brown, medium strength arenite

with a grain size ranging from that of siltstone to coarse grained sandstone. Generally,
the rock was slightly weathered to fresh with weathered discontinuities (Reference 6).

In general, strata dip at 50° to 70° to the east-northeast. There is no surface evidence
of disturbed, mylonitised, sheared, or highly fractured rock to indicate the presence of
major faulting across the proposed damsite (Reference 6).

The road cutting in the right abutment of the dam contains strong to very strong dark
grey blue to grey-green silicious arenite/greywacke with minor amount of lithic
fragments typically up to 20 mm long and 2-3 mm thick. The rock shows a weathered
profile of approximately 2.5m. Approximately 50m upstream of the left abutment is an
outcrop of pale brown distinctly weathered rock (Reference 6).

The only site investigations undertaken at the site comprise 5 of 60m spreads of
shallow seismic survey and field mapping. The seismic traverse indicates a typical
depth of 6m to 10.5m of alluvial terrace and extremely weathered sandstone, passing
into a dense rock possibly greywacke, in the valley floor (Reference 6).

355 Natural Environment

Gold Coast City Council are currently undertaking an Environmental Inventory for the
Coomera River catchment, however, information that might be pertinent to this report
was not available at the time of writing.
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3.55.1 Vegetation

Over half the ponded area had been originally cleared for agriculture (Reference 6).

The riverine vegetation in the northern part of the ponded area is a mixture of Weeping
Bottlebrush and rainforest species, and is modified by clearing and grazing (Reference
6).

Along Gorge road is an open eucalypt forest dominated by Grey Gum, Tallowwood and
Bloodwood. This forest is in good condition with little disturbance (Reference 6).

Satellite mapping indicates that in the western section of the ponded area, riverine
vegetation is in a relatively natural state. The Environment and Vegetation mapping
appears to confirm this, showing endangered ecosystems in the valley area.

3.55.2 wildlife

Wildlife surveys have not been carried out in the area. The less disturbed areas may
provide habitat for wildlife species of conservation significance (Reference 6).

3.55.3 River

Some 29 species of fish are known or very likely to occur in the Coomera River
including threatened species such as Lungfish (Reference 6).

There are presently no barriers to fish passage in the Coomera, however the lower
Coomera is substantially modified by canal development and urbanisation (Reference
6).

3.554 Conservation Significance

The upper reaches of the Coomera River have a large area of land that is of
conservation significance (Figure 3.5.15). Endangered (dominant) ecosystems occur
within the inundation area, with FSL 84m having approximately twice the affected area
compared to FSL 64m. Ecosystems of concern (dominant) are represented in both
inundation areas (FSL 64m and 84m) as a large number of small pockets.

3.5.55 RAMSAR Listing - Moreton Bay Marine Park

The Coomera River damsite will impact on the flow regime of the Coomera River. The
lower reaches of the Coomera River, such as Jumpinpin, are sensitive estuarine and
aguatic areas.

At the mouth of the Coomera River is the Moreton Bay Marine Park, which is listed on
RAMSAR and subsequently triggers the EPBC'. RAMSAR is “an intergovernmental
treaty that provides the framework for national action and international cooperation for
the conservation and wise use of wetlands and their resources”
(http://ramsar.org/index.html).

! EPBC = Environment Protection and Biodiversity Conservation Act, 1999.
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“The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
protects the environment, particularly matters of National Environmental Significance. It
streamlines national environmental assessment and approvals process, protects
Australian biodiversity and integrates management of important natural and cultural
places. The EPBC Act came into force on 17 July 2000.” (http://www.deh.gov.au/epbc/)

The marine park, managed by the Queensland Parks and Wildlife Service, is one of
the largest estuarine bays in Australia with significant areas of intertidal mudflats,
seagrass beds, mangroves and saltmarsh.

The impact of the proposed damsite will affect environmental flows to this area, the
guantum of which is currently being addressed through the Water Resource Plan
(WRP) by NRM&W for the Gold Coast region. The relevant information from the WRP
was not available for inclusion in this report.

The impact of the EPBC Act on the project is not understood at this time, although
Federal Government approval would be required for a dam at this location.

3.5.6 Social and Recreation

Known recreational activity within the storage area is limited to local use for fishing,
swimming and picnicking. The River Mill provides a teahouse and museum; however,
impacts on recreation at the site were considered to be moderately low in the 1991
report (Reference 6).

GIS mapping indicated a large percentage of land within the inundation area had been
sub-divided into small acreage lots (Rural Residential). It is therefore anticipated that
the development will have a relatively high social cost.

The storage would inundate the main access road from the Gold Coast to the
Hinterland township of Canungra and Mt Tambourine, which is a tourist route
(Reference 6).

3.5.7 Cultural / Heritage

A review of the Register of National Estate lists three sites are located in the area of
Coomera River damsite. These are:

» An “Indigenous Place” in the Upper Coomera. No further information was shown
with this listing, however Gold Coast City Council mapping indicates that this area is
downstream of the proposed damsite;

» Kleinschmidts’ Arrowroot Mill located at Otmoor Road in Upper Coomera; and,

» The Canungra Land Warfare Centre at Canungra.

It was noted in 1991 (Reference 6) that although the likelihood of remaining prehistoric
sites in the steeply dissected valley is low, river terraces would have a high
archaeological potential. Coupled with the listing of the Indigenous Place in the
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Register of National Estate (noted above), the possibility of archaeological sites is
considered worthy of further investigation.

It appears that both the Arrowroot Mill and the Land Warfare Centre are outside the
inundation area. However, the Maybury Creek junction is a possible historic site
(Reference 6) and according to the Gold Coast City Council’s Strategic Plan, a ‘historic
rivermill’ is located on the Beaudesert-Nerang Road within the proposed ponded area.
No further information was located regarding these sites.

Heritage potential appears to be medium to high and the proposal would require more
detailed investigation and evaluation (Reference 6).

3.5.8 Strategic Land Use Planning

The potential storage and buffer area lies solely within the boundary of Gold Coast City
Council.

A review of the Council’s Land Use Themes — Planning Strategy Map PS1 indicates
that the area affected by the proposed damsite is either designated “Park Living”,
where the site is primarily used for rural residential, or “Rural / Nature Conservation”.
The riparian corridor is designated “Open Space / Nature Conservation” with the far
western section of the site designated “Community Infrastructure”.

The Conservation Strategy Map — Planning Strategy Map PS3, indicates that the area
of “Community Infrastructure” is overlaid by “Large Habitat Systems”, which supports
the conservation significance previously discussed in Section 3.5.5.4.

3.5.8.1 SEQ Regional Plan

A search of the SEQ Regional Plan mapping indicates that the area of the proposed
Coomera River damsite is generally on the boundary of areas categorised as “Urban
Footprint” and “Regional Landscape and Rural Production Area”.

The SEQ Infrastructure Plan indicates that no new major infrastructure or major
upgrades to infrastructure is planned for the area affected by this damsite. However, in
Appendix A of the Infrastructure Plan, there is a project listing for “current land
acquisition” for a future Nerang to Coomera River road corridor. This project is not
expanded upon and therefore the impacts of it on the damsite are unknown.

3.5.9 Agriculture

Impacts on agriculture are considered to be low compared to other potential storage
sites (Reference 6).

Land use mapping indicates that as well as large tracts of residential areas, there are
also moderate areas of intensive animal production and small pockets of land that are
used for cropping and perennial horticulture.

South East Queensland Regional Water Supply Strategy 241
Coomera River AMTD 30.4km



41/14840/334057

3.5.10 Forestry

The storage area has the potential to inundate a small area of State Forest (Reference
6).

3.5.11 Extractive Industry

No mineral resources are known in the storage area (Reference 2).

3.5.12 Primary Limitations on Storage Capacity

The primary limitation identified in the 1991 report was the location of the Army Camp
upstream of the dam (Reference 6).

Numerous dam sites on the Coomera River were considered in 1991. The better ones
from an engineering perspective were located in the Coomera Gorge below the Army
Camp, however these would adversely impact on the Army Camp (Reference 6).

The site at AMTD 30.4 km was consequently selected on the basis that it could be
developed to FSL 90 without adversely impacting on the Army camp even though the
upstream site was thought to have superior foundations, and was recommended for
further consideration should a dam be considered on the Coomera River (Reference
6).

3.5.13 Project Capital Cost

The project total cost includes:
. Dam construction cost;

. Land purchase costs;

1

2

3. Relocation of electricity distribution lines;

4. Relocation of telecommunication lines; and,
5

. Relocation of shire facilities.

Cost estimates for items 1 to 5 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.

3.5.13.1 Estimated Cost of Dam Construction

The quantities for the FSL 64m, 74m and 84m were obtained from the 1991 report for
an earth and rockfill dam. Mesh protection was utilised in the design at the time to
protect the dam during diversion. This approach is currently considered to be more
expensive (due to high labour and reinforcing costs) than utilising a larger diversion
culvert. However, for the purposes of this cost estimate the mesh protection has been
retained. Spillway widths and configurations were as per cost estimates contained in
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the 1991 report (Reference 6). The least cost spillway crest length was 300m for each
of the full supply levels.

An RCC option was also evaluated. The RCC dam options were costed assuming a
spillway 400m long discharging directly into the river. This length of spillway is
appropriate for the flood plain at the site, it minimises the flood rise and therefore RCC
crest height. Diversion issues are also significantly reduced, as overtopping of a RCC
dam does not result in loss of the partly constructed dam.

The estimated cost of an Earth and Rockfill dam and RCC dam alternative has been
evaluated for the site. The costs and associated yields are indicated in Figure 3.5.4.
This indicates that for all the full supply levels evaluated, the earth and rockfill dam
alternative would be the least cost. In addition, it appears that after approximately FSL
79m (yield 50,000 ML/a), costs per yield increase significantly.

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

The survey and geotechnical information at the site is not adequate to result in
reasonably accurate cost estimates. This means that when better information is
available the cost of the options should be reviewed.

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.

Figure 3.5.4 Coomera River Damsite: Dam Cost/No Failure Yield Comparison

Coomera Damsite - Yield / Dam Cost Relationship

$550,000,000 FSL 84m
$500,000,000 —a— Earth and Rockfill Dam /
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| A
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$300,000,000 - FSL 64m

$250,000,000 -

Estimated Capital Cost of Dam ($)

$200,000,000 \
40,000 45,000 50,000 55,000 60,000

Historical No Failure Yield (ML/a)

Note: Environmental flow requirements have not yet been taken into account in
determination of the yields shown in this graph.
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3.5.13.2 Land Acquisitions

The cost of land acquisition was assessed by multiplying the required area by typical
land sale values in the area ($15,000 per ha) plus an assessment of the value of older
houses at the rate of $350,000 per house and $500,000 for newer houses.

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.

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. The area within this buffer
zone was obtained from GIS? datasets using contour information provided by NRM&W.

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 estimated cost to acquire the land only in
order to cover:

» Legal fees, subdivision and transfer costs;
» Re-establishment of access to properties isolated by the storage; and,
» Retention of unsaleable portions of properties outside the buffer zone.

The estimated cost of acquisitions is summarised in Table 3.5.3.

Table 3.5.3 Summary of Land Acquisition Cost Estimate

Full Supply Area Estim_a'_[e_ of 50% Allowance Total Acquisition
Level (ha) ,(Air(]:gltljjlgil;lgns $M Cost
buildings) $M
$M
64 1,321 129.9 64.9 194.8
74 1,774 144.9 72.4 217.3
84 2,131 162.3 81.1 243.4

3.5.13.3 Road relocation

The storage will inundate 16.5 km of the Oxenford Coomera Gorge Road. Two
alternative routes for the new road were considered in 1991. One option included
using the Guanaba Road to Mt Tamborine then continuing down the range to
Canungra, and the other was around the northwest edge of the proposed reservoir.

2 GIS = Geographical Information Systems
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3.5.134 Telecommunications

The estimated cost of relocating telecommunications in 1991 was $0.39 million. This
has been escalated to $0.78 million for this report.

3.5.135 Electricity distribution

Relocation of electricity distribution works was estimated to be $2.6 million in 1991.
This has been escalated to $5.2 million for this report.

3.5.13.6 Shire Facilities

The cost of the shire facilities required was estimated to be $3 million in 1991. This
has been escalated to $6 million for this report.

The overall estimate of cost excluding costs of connection to the treatment plant and
upgrading of the distribution system as indicated below.

3.5.13.7 Notes Regarding Cost Estimates

The shire facilities, electrical distribution and telecom costs have been derived using
construction cost escalation factors from Rawlinsons for the period 1991 to 2005.

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 included in the TOR for the next phase of the work.

3.5.13.8 Overall Estimate of Cost

The estimated cost for the Coomera Damsite is indicated in Table 3.5.4.

The unit cost of water and the marginal cost of water for the Coomera Damsite for
various development levels are indicated in Figure 3.5.5. The estimate does not
include consideration of operational costs.

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.
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3.5.14 Investigations Proposed to Ensure Viability of a Dam at

Coomera River

A number of key factors with a potential to jeopardise the viability of a dam at Coomera
River have been identified. Further and more detailed investigation of those factors is
recommended as summarised below in Table 3.5.5.

environment -
vegetation, wildlife,
river

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

Table 3.5.5 Proposed Investigations to Ensure Viability of Coomera River
Damsite
Investigation Tasks Included Comments
Proposed
Sources of Geological reconnaissance to
materials assess possible extent of
material near the dam site
suitable for RCC structure
aggregate.
Sources of Assess availability of external
materials sources of concrete aggregate
(including quarries) if not
available on site in required
quantities. Indicative costs and
haulage distance of any
externally sourced material
required.
Natural Search appropriate registers or  Potential for larger

environmental impacts
than other sites.

Natural
environment —
vegetation, wildlife,
river

Assess the impact of the

RAMSAR listing of Moreton Bay

on the viability of this 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.

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.

Has significant rural
residential development
has occurred since the
1991 study? Potential
political consequences
should be assessed by the
government.
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There is potential to increase yield through flood harvesting from the Canungra Creek
to the Coomera River. This may be able to be investigated in future work if this option
is considered for further evaluation.

Acquisition costs are about 40% of the dam construction cost and there would be value
in undertaking a more detailed assessment of this cost.

3.5.15

Figures 3.5.6 to 3.5.22

The following pages contain the figures as listed below:

Figure 3.5.6

Figure 3.5.7

Figure 3.5.8

Figure 3.5.9

Figure 3.5.10
Figure 3.5.11
Figure 3.5.12
Figure 3.5.13
Figure 3.5.14
Figure 3.5.15
Figure 3.5.16
Figure 3.5.17
Figure 3.5.18
Figure 3.5.19
Figure 3.5.20
Figure 3.5.21
Figure 3.5.22

Locality Plan

Dam Wall Location

Satellite and Cadastral Plan

General Geological Plan

Geological Plan

Geological Cross Sections

Seismic Cross Sections

Land Use Plan

Zoning and Strategic Plans (Not Available)
Environmental and Vegetation Plan

Agricultural Land Capacity Plan

Typical Earth and Rockfill Dam General Arrangement
Typical Earth and Rockfill Dam Cross Section

Typical Earth and Rockfill Dam Spillway Long Section
Typical Section of Outlet Works

Typical Roller Compacted Concrete General Arrangement

Typical Roller Compacted Concrete Cross Section
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