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Summary 

The New South Wales Minister for Planning agreed on September 30, 2008 to consider the site 
as a potential State Significant site (reference No. MP 08-0234) and has authorised the 
submission of a Concept Plan. Subsequently the NSW Department of Planning issued a list 
(dated February 6, 2009) of the Director General’s Environmental Assessment Requirements 
(DGEAR’s) for the proposed development. A report, titled ‘Integrated Water Cycle Management 
Plan, Proposed Development, RISE, Bilambil Heights’ (March 2009), providing detailed responses 
to the specific DGEAR’s concerning stormwater and water cycle management was subsequently 
prepared and submitted for approval. The concept plan application No. 08_0234 was approved 
by the Minister for Planning on 29 June 2010. 
 
This report has been revised to be consistent with the terms of the Rise Concept Plan Approval 
No. 08_0234 issued by the Minister for Planning on 29 June 2010. Precinct J and the fire trail to 
this precinct have been deleted. This revised assessment report forms part of the consolidated 
concept plan required by Condition A3 of the approval. 
 
The previous report examined options for implementing an Integrated Water Cycle 
Management (IWCM) strategy for the proposed RISE project, Bilambil Heights, New South 
Wales. A number of IWCM scenarios were sized and their performance assessed using 
Aquacycle and spreadsheet computer models. 
 
That report recommended implementing the following systems. 
• Demand management – use of water efficient appliances. 
• Rainwater (roof runoff) collection and re-use (household or community scale). 
• Stormwater collection and reuse. 
• Treatment of stormwater runoff. 
 
Implementing these systems would achieve the following. 
• Total anticipated water consumption would be reduced by approximately 26.9% through 

the use of WELS rated water-efficient fittings and appliances throughout the development. 
• Approximately 75.2% of water required on the site would be obtained from sources other 

than the reticulated mains water supply. 
• Approximately 41.7% of collectable roof water would be captured and reused. 
• Stormwater runoff quality would be improved to minimise adverse impacts on the 

downstream receiving waters. 
• Stormwater runoff peak flows would be no greater than at present. 
• Groundwater resources would be protected and enhanced. 
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Glossary 

Australian Height 
Datum (AHD) 

National reference for relative height measurement in Australia. 

Average Recurrence 
Interval (ARI) 

The average or expected length of time between exceedances of a 
given variable, such as rainfall. 

Bund An embankment constructed around an area to prevent the inflow or 
outflow of liquids. Also called Bunding. 

Catchment The area above a given point which contributes to the runoff.  

Clay Very fine-grained sediment or soil (often defined as having a particle 
size less than 0.002 mm, or 2 microns, in diameter). 

Ephemeral A stream that flows briefly only in direct response to precipitation in 
the immediate locality and the channel of which is at all times above 
the watertable. 

Erosion The process by which material (such as rock or soil) is worn away or 
removed (as by wind or water). 

Groundwater The water contained in interconnected pores located below the 
watertable in an unconfined aquifer or located in a confined aquifer. 

Intermittent A stream in which the flow is seasonal, usually in response to rainfall in 
the immediate area (see ephemeral). 

Loam Medium-textured soil composed of approximately 10% to 25% clay, 
25% to 50% silt and less than 50% sand. 

pH The degree of acidity or alkalinity measured on a scale of 1 to 14 with 7 
as neutral. From 0 to 7 is acidic; from 7 to 14 is alkaline. 

Sand Sediment composed of particles within the size range 63 microns to 2 
millimetres. 

Scouring The action of removing sediment from stream banks, particle by 
particle. This is a more destructive process than collapse when viewed 
over time due to incremental effects. 

Sediment Unconsolidated, fine-grained material (typically derived from the 
weathering of rocks), that is transported by water and settles on the 
floor of seas, rivers streams and other bodies of water. 

Silt Sediment having particles finer than sand and coarser than clay (i.e. 2 
to 63 microns). 

Sub-catchment A smaller area within a catchment drained by one or more tributaries 
of the main water body. 

Suspended Solids (SS) The concentration of filterable particles in water (retained on a 0.45mm 
filter) and reported by volume (mg/L). 

Total Nitrogen (TN) Total nitrogen is the sum of the nitrogen present in all nitrogen-
containing components in the water column. The nutrients, nitrogen 
and phosphorus are essential for plant growth. High concentrations 
indicate potential for excessive weed and algal growth. 

Total Phosphorus (TP) Total phosphorus is the sum of the phosphorus present in all 
phosphorus-containing components in the water column. The nutrients, 
nitrogen and phosphorus are essential for plant growth. High 
concentrations indicate potential for excessive weed and algal growth. 

Turbidity A measure of the cloudiness of water which is determined by the 
amount of light scattered by suspended particles. 
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1) Introduction 

1.1 General 

Terranora Group Management 
commissioned Gilbert & Sutherland Pty Ltd 
(G&S) to undertake an assessment of water 
cycle management options in support of 
the proposed development of a master 
planned community – the RISE project at 
Bilambil Heights, West Tweed, New South 
Wales. 
 
The RISE project is the subject of a major 
project application (reference: MP08-0234). 
This reference number, together with the 
term ‘site’, is used throughout this report to 
refer to the RISE major project application 
area (approximately 110ha). 
 
On September 30, 2008, the Minister for 
Planning agreed to consider the site as 
potentially State Significant (reference No. 
MP08_0234) and has authorised the 
submission of a Concept Plan. Subsequently 
the NSW Department of Planning issued a 
list (dated February 6, 2009) of the Director 
General’s Environmental Assessment 
Requirements (DGEAR’s) for the proposed 
development. 
 

A report, titled Integrated Water Cycle 
Management Plan, Proposed RISE 
Development, (MP08-0234), Bilambil 
Heights, West Tweed, New South Wales 
(April 2009) providing detailed responses to 
the specific DGEAR’s concerning 
stormwater and water cycle management 
was prepared and submitted for approval. 
 
This report has been revised to be 
consistent with the terms of the Rise 
Concept Plan Approval No. 08_0234 issued 
by the Minister for Planning on 29 June 
2010. Precinct J and the fire trail to this 
precinct have been deleted. This revised 
assessment report forms part of the 
consolidated concept plan required by 
Condition A3 of the approval.  
 
The relevant items from the DGEAR’s are 
listed below (in italic text) followed by our 
response to each item (in plain text). 
 

2. Biodiversity and Threatened 
Species 
(6) Assess any potential impact on 
surrounding waterways in terms of 

water quality and aquatic ecosystems. 
This should include but not be limited 
to: 
(a) Onsite pollution such as accidental 
spills and sewer overflows; 

 
All waste water will be collected by an 
underground sewer system and conveyed 
to Council’s treatment plant for treatment 
and disposal. The potential for sewer 
overflows is considered to be limited to the 
failure of pumping stations. Sewer 
pumping stations would have an inbuilt 
alarm system and emergency storage 
capacity. In the event of a failure, it would 
be Council’s responsibility to react to the 
alarm and arrange for pumps and tankers 
to remove sewage from the site and 
prevent spills or overflows. 
 
As the site is not on a major through road, 
all imported chemicals or other materials 
would be for use on the site. The potential 
for major chemical spills is considered 
minimal. However in the unlikely event of a 
spill, the spilled material would in most 
cases eventually flow into the stormwater 
drainage system. 
 
In most catchments a constructed wetland 
would serve as the point of containment, 
treatment and removal. In the event of a 
spill, stormwater harvesting from the 
particular catchment would cease, and the 
water supply demand would be met by the 
town water supply system. 
 
Vegetated buffer zones will be provided 
surrounding any waterways adjacent to or 
traversing the site (refer to the separate 
report on agricultural buffers, titled 
‘Agricultural Buffer Zone Assessment, 
Proposed RISE Development (MP08-0234), 
Bilambil Heights, West Tweed, New South 
Wales’, prepared by Gilbert & Sutherland, 
dated April 2009). 

 
(b) Stormwater Management and 
treatment 

 
Stormwater quality treatment will be 
provided for the site in accordance with 
Tweed Shire Council’s ‘deemed to comply’ 
stormwater treatment requirements. By 
meeting TSC guidelines, stormwater runoff 
leaving the site will be of an acceptable 
quality to discharge into the surrounding 
waterways and therefore should not cause 
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any detriment to the water quality or 
aquatic ecosystems present. 
 

5. Utilities and Infrastructure 
(2) Preparation of a Concept 
Stormwater Management Plan that 
outlines general measures for 
stormwater and effluent management 
in relation to climate, topography, soil 
types and local geology and identify 
potential risk issues. Measures to be 
incorporated on site, include (but not 
limited to) on site stormwater 
detention, water sensitive urban 
design measures, the impact on the 
quality of surface water and 
groundwater. 

 
This report constitutes the conceptual 
stormwater management plan for the site. 
Further details are provided in Section 4. 
 

(3) Identify the proposed sources of 
water supply for the development 
including any reliance on groundwater 
or local catchments including 
addressing water sustainability and 
efficiency principles. 

 
It is intended that ‘eligible’ rainwater 
storage tanks would be installed in 
accordance with TSC’s policy for Rainwater 
Tanks, dated 13 November 2007. Water 
from the tanks would be used for toilet 
flushing, washing machine cold water and 
outdoor uses. Potable water would be 
sourced from TSC’s reticulated mains 
supply. The development would include a 
reservoir to facilitate this supply. 
 

(4) Identify any risks of groundwater 
depletion or water table rise. 
 

It is anticipated that there would be some 
localised, transient groundwater mounding 
in the vicinity of each of the constructed 
wetlands, due to the depth of storage 
required for stormwater quality treatment. 
It is estimated that the localised increase in 
groundwater level would fluctuate with 
climatic conditions and be limited to an 
area of approximately 15m outside the 
boundary of each wetland (to be confirmed 
by modelling at Development Application 
to TSC stage if required). 
 
The potential for groundwater mounding 
around the constructed wetlands would be 

unlikely to have any broader impact on the 
groundwater table within the region.  
 
Extraction of groundwater is not proposed. 
 
The risk of groundwater depletion or water 
table rise is therefore considered minimal. 
This would be demonstrated by an onsite 
investigation and computer modelling 
during the detailed design phase for 
Development Applications to TSC. 

 
10. Flooding. 
Assessment of any flood risk for the 
site should be conducted in accordance 
with the NSW Government’s Flood 
Prone Land Policy as set out in the 
Floodplain Development Manual, 2005. 
 

Noted. See Section 1.3 for details. 
 

12. Site Preparation Works 
(3) Provide preliminary Erosion and 
Sediment control Plan. 

 
Noted. An Erosion and Sediment Control 
Plan has been prepared by Gilbert & 
Sutherland. Refer to the ‘Erosion and 
Sediment Control Plan, Proposed RISE 
Development (MP08-0234), Bilambil 
Heights, West Tweed, New South Wales’ 
dated April 2009. 
 

(4) Provide a contaminated land report 
that identifies and assesses any land 
contamination. 

 
Noted. A separate report titled 
’Contamination Assessment Summary, RISE 
Development (MP08-0234), Bilambil 
Heights, West Tweed, New South Wales’ 
(April 2009) has been prepared by Gilbert & 
Sutherland to address contaminated land 
issues for the subject site. 
 

15. Agriculture 
(1) Consider the potential impacts of 
the proposal on existing agriculture in 
the area. 

 
Noted. Refer to the separate report on 
agricultural buffers titled ‘Agricultural 
Buffer Zone Assessment, Proposed RISE 
Development (MP08-0234), Bilambil 
Heights, West Tweed, New South Wales’, 
prepared by Gilbert & Sutherland, dated 
March 2009. 
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(2) Monitoring of the quality and 
volumes of any discharged water to 
ensure no reduction in quality and 
quantity to downstream agricultural 
users of the water. 

 
The proposed stormwater quality treatment 
system meets Tweed Shire Council’s strict 
guidelines for stormwater quality 
treatment. As such, water discharged from 
the site should be of a satisfactory standard 
for downstream water users.  
 

(3) Demonstrate consistency with 
requirements of the Northern Rivers 
Catchment Action Plan. 

 
The Northern Rivers Catchment Action 
Plan’s Management Target W2 refers to 
Urban Water Cycle Management within the 
region, focusing on ‘maximising the 
benefits and minimising negative impacts 
associated with the management of urban 
water supply, waste water and stormwater.’  
 
This report provides a conceptual 
stormwater management strategy for the 
proposed RISE development, addressing 
water supply, rainwater collection and re-
use and stormwater treatment. 

1.2 Site description 

The RISE site is located in New South Wales 
just south of the border of NSW and 
Queensland, approximately 10km south-
west of Tweed Heads in the township of 
Bilambil. 
 

The site comprises; Lots 32 & 33 on 
DP1085109, Lot 31 on DP850230, Lot2 on 
DP867486 and Lot 4 on DP822786 under the 
ownership of Terranora Group Management 
Pty. Ltd.; Lot 1 on DP1033810, Lot 1 on 
DP1033811 and Lot 1 on DP595529 owned 
by Tweed Shire Council; and Crown Road 
separating Lot 2 on DP867486, Lot 33 on 
DP1085109 and Lot 2 on DP555026. The 
location of the site is shown on Drawing 
No. GJ0495.1.1. 
 

With a total land area of approximately 
184ha, the subject site contains an area of 
some 110ha of development footprint (the 
area described by MP08-0234) and is 
characterised by undulating land ranging 
from 2m to 216m Australian Height Datum 
(AHD). 

The majority of the site has been cleared of 
native vegetation for past agricultural 
activities. An existing golf course occupies 
the south-eastern portion of the development 
footprint, as shown on the aerial photograph 
in Drawing No. GJ0495.1.2. 
 
A number of small dams currently exist on 
the site. Where practicable these will be 
preserved as wetland areas in the proposed 
development. 

1.3 Flood impacts 

1.3.1 General 

A review of Tweed Shire Council’s flood 
data indicates that the northern portion of 
the site adjacent to Cobaki Creek may be 
subject to flooding during a regional 100 
years Average Recurrence Interval (ARI) 
event. The project has been designed to 
accommodate this constraint. 
 

Adequate on-site detention will be 
provided to ensure that there are no 
increases in flows in Cobaki Creek and at 
the other points of discharge for all storm 
events up to and including the 100 years 
ARI event. The proposal would therefore 
have no impact on the existing creek or the 
existing adjoining development. 
 

Further detail of flood mitigation and 
management measures would be provided 
in support of a later application to TSC for 
Development Approval. 

1.3.2 Playing fields flooding. 

Apart from the Sports Park area to the 
north of Cobaki Road, the site is elevated 
and well above local and regional flood 
levels. Emergency access to or from the site 
would be available via Marana Street. 
 
Tweed Shire Council has provided details of 
potential 100 years Average Recurrence 
Interval (ARI) flood heights in the vicinity of 
the proposed Sports Park in Precinct U from 
its regional 36 hour storm flood modelling 
results. Copies of the details provided by 
Council are attached as Appendix 1.  
 
These results indicate that the flood level 
would be approximately RL3.5m AHD. The 
minimum acceptable level on the Sports 
Park area (as defined in TSC's ‘Subdivision 
Manual’ DCP16, Table 4.33c ) is no lower 
than 1.0m below the 100 years ARI flood 
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level. The minimum acceptable level would 
therefore be approximately RL 2.5m AHD. 
Given that the existing surface level 
appears to be between RL 2.0 and 3.0m 
AHD, the earthworks required to achieve 
the desired finished level would be 
minimal. This complies with Council's policy 
that no more than 300mm of filling should 
be placed in areas where the depth velocity 
product is greater than 0.3m2/sec. 
 
As requested by Council Officers, a 50m 
buffer zone for the Sports Park has been 
provided adjacent to Cobaki Creek.  
 
The style of Sports Park to be provided has 
been discussed with officers from TSC. 
Based on these discussions, it is proposed 
that flood compatible facilities would be 
constructed. Such facilities would include;  

• a bicycle BMX track 
• a skateboard park 
• tennis courts 
• basket ball courts and 
• netball courts  

together with appropriate club house 
facilities and car parking areas. Club house 
facilities would be constructed in an 
appropriate location (out of the main flow 
path) with a floor level at least 300mm 
above the 100 year ARI flood level. 
 
Because there are some irregularities in 
Council's flood model and its output, and 
the digital terrain model grid is too coarse 
for detailed design or assessment of the 
proposed development’s impacts, it is 
proposed that detailed flood modelling 
would be undertaken during the detailed 
design process at the Development 
Application stage for the Sports Park. Such 
modelling would examine the likely flood 
heights due to local storms having a range 
of durations in the Cobaki Creek 
catchment. The impact on these heights of 
elevated tail water levels resulting from 
regional floods would also be examined. 
 
However, based on the information 
available at present, it is expected that the 
requirement that the proposed  

development should have no adverse 
impacts on flood levels or velocities 
upstream or downstream of the site can be 
achieved. The layout of the proposed Sports 
Park would be adjusted if necessary on the 
basis of these future results, subsequent to 
further consultation with Council Officers.  
 
In summary, the provision of the Sports 
Park and facilities that accord with Tweed 
Shire Council’s intentions appears 
achievable but will need to be checked 
against detailed modelling at the later 
Development Application stage. 

1.4 Proposed development 

The proposed development, as shown in 
Drawing No. GJ0495.1.1, for the MP08-0234 
application can be described as a large 
mixed-use precinct, comprising: 

• 181 residential lots 
• 70 hillside pole homes 
• 160 resort apartments 
• 36 penthouses 
• 367 apartments 
• 176 villas and townhouses 
• 16 art shop houses 
• 100 retirement cottages 
• 486 retirement apartments 
• 12 retirement villas 
• 200 nursing beds 
• health spa 
• private school 
• 4,647m! retail space 
• 5,300m! commercial space 
• extensive open space and 

recreational areas. 
 

It is proposed that the development will be 
established using a Community Title 
Scheme (CTS) structure which will entail the 
creation of the Rise Community Body 
Corporate. 

1.5 Project history 

Gilbert & Sutherland have been an integral 
part of the project design team since its 
inception.  
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2) Water balance 
modelling 

2.1 Conceptual rainwater tank 
design 

It is intended that one or more ‘eligible’ 
rainwater storage tanks would be installed 
on each lot in accordance with TSC’s policy 
for Rainwater Tanks (13 November 2007) to 
collect roof runoff. Water from the tanks 
would be used for toilet flushing, washing 
machine cold water and outdoor uses. 
 
In some areas of higher density residential 
development (e.g. retirement living) 
communal rainwater storage tanks will be 
installed to capture the roof runoff from all 
buildings within the development. The 
stored water would then be pumped to the 
dwelling units for reuse as required by 
Council’s policy. 
 
Potable water would be sourced from TSC’s 
reticulated mains supply. The development 
would include a reservoir to facilitate this 
supply. 
 
The location of the site makes it well-suited 
to the collection of rainfall. Orographic 
rainfall occurs when moisture-laden air is 
forced to rise when land barriers such as 
mountain ranges lie in the path of extensive 
moving air masses. The ideal conditions for 
this are when winds off a warm ocean meet 
a relatively continuous mountain range close 
to the coast, at right angles.1 
 
The topography surrounding the proposed 
RISE development indicates that the site is 
likely to be subject to orographic rainfall, in 
addition to convective and frontal rainfall 
(which are less terrain specific). It is 
therefore expected that the local rainfall at 
the RISE site will be greater than that 
received in neighbouring low-lying coastal 
areas, providing potential for the collection 
of a larger volume of roof water than in 
some surrounding areas. 
 

Considerable research has been carried out 
by P. J. Coombes and others into the cost 
effectiveness of tanks, possible tank 

                                                      
1 Bureau of Meteorology, 2007, Canberra ACT, viewed 

July 5, 2007, <http://www.bom.gov.au/info/ftweather/ 
page_9.shtml>. 

configurations and potential water uses 
together with the impacts of various 
combinations of these on water supply and 
stormwater drainage infrastructure. Water 
Smart Practice Note 4, produced by the 
Lower Hunter and Central Coast Regional 
Environmental Management Strategy, 
provides a brief summary of this research. A 
copy of this document is included as 
Appendix 2. 
 
It is intended that stored rainwater will be 
used for flushing toilets, laundry and 
outdoor uses. These uses ensure that water 
would be drawn from the tanks on a daily 
basis, which in turn ensures that the tanks 
more frequently have some capacity to 
store rainfall runoff and have a mitigating 
effect on peak runoff flow rates. A 
continuous supply would be ensured by a 
dual supply system that would provide for 
partial replenishment of the tanks from 
Council’s potable reticulated mains supply. 
 
The roofwater tanks have been sized on a 
precinct by precinct basis, with separate 
tanks being provided for each major land 
use within the larger precincts. The natural 
topography requires some of the 
community tanks to be further divided to 
ensure gravity feeding from roof runoff. 
This in turn minimises energy consumption 
due to pumping requirements. 
 
The development precincts are shown on 
Drawing No. GJ0495.1.3, with the areas 
contributing to each of the community 
tanks shown on Drawing No. GJ0495.1.4. 
 
The rainwater storage tanks would be 
installed during the house construction 
phase of the development by the builder in 
accordance with Council’s policies and WSAA 
and the NSW Plumbing Code requirements. 

2.2 Roof areas 

Roof areas for major buildings were 
estimated from their respective footprints 
indicated on the base plan for the site 
(Drawing No. GJ0495.1.3). For smaller 
residential buildings average individual 
roof areas were estimated as follows: 

• houses (Residential A) = 250m2 

• hillside pole homes = 212m2 

• townhouses = 165m2 

• boulevard villas = 300m2 

• 2 storey and retirement villas = 165m2 
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• retirement apartments = 55m2 

• retirement cottages = 160m2. 

2.3 Storage sizes 

Estimates of rainwater storage tank sizes 
were made based on the following criteria: 
• 5kL of storage is to be provided for 

each residential dwelling with its own 
roof area (including Residential A lots, 
pole homes, villas and townhouses) 

• 3kL of storage is to be provided for 
each residential apartment 

• 5L of storage is to be provided for every 
square metre of roof area for all other 
buildings in the development. 

2.4 Water usage 

This section details the estimated total 
water usage within the development 
excluding the irrigation of large public 
open space areas, which is discussed in 
Section 2.5. It takes into account the likely 
usage rates when the water demand 
reduction measures have been installed. 
 

It should be noted that the stormwater 
harvesting system would not meet the peak 
demand design requirements, however it 
would make a significant contribution to 
the Integrated Water Cycle management 
system and enable considerable reductions 
in the demand for potable water from 
Council’s mains. 
 

Because the rainwater tanks would not be 
able to achieve 100% supply reliability, the 
reticulated potable water supply system 
would have to be designed to meet the 
entire demand rate for those times of 
prolonged drought when rainwater would 
not be available from the tanks. 

2.4.1 Indoor water use 

Rates of indoor water usage were 
estimated based on the typical domestic-
wastewater flow design allowances given in 
Appendix 4.2D of AS/NZS 1547:2000 and 
reprinted in Appendix 3 of this document. 
 

Indoor water usage for the General Case 
(conventional water usage with no re-use 
or recycling measures in place), was 
estimated using the typical wastewater 
flow allowance for a reticulated 
community.2 These calculations provided a 

                                                      
2 AS/NZS 1547:2000 Appendix 4.2D. 

basis for comparing the water savings 
resulting from the Integrated Water Cycle 
Management (IWCM) Case. 
 
Indoor water usage for the IWCM Case was 
estimated using the average of the 
reticulated community and on-site tank 
supply flow allowances. The use of an 
average of the two water sources is based 
in the assumption that the rainwater will 
be complemented by a reticulated supply 
for some domestic uses and for extended 
periods of low rainfall.  
 
The wastewater flow allowances used in 
the model are presented in Table 2.4.1.1. 
 
Table 2.4.1.1 Wastewater flow allowances 
(based on AS/NZS 1547:2000) 

Category 
General 

(L/pp/day) 
IWCM 

(L/pp/day) 

Households 145 95 
Staff (all 
occupations) 

40 35 

Hotel guests/ 
resident staff 

180 160 

Tavern – bar 
trade (bar 
customers) 

25 22.5 

Tavern – 
restaurant 
(diners) 

30 25 

Child care centre 
(children) 

40 35 

Training 
(students) 

40 35 

Community 
halls/clubs 
(patrons) 

15 12.5 

Shops/ 
Supermarket 
(customers) 

15 12.5 

Art house 
facilities 
(customers) 

15 12.5 

Swimming pool 
(patrons) 

30 25 

Tennis court 
(patrons) 

15 12.5 

Health spa 
(customers) 

65 57.5 
 

 
For residential uses an average population 
(in equivalent persons, EP) for each 
dwelling type was assumed in order to 
calculate the overall domestic usage within 
each precinct. These populations are shown 
in Table 2.4.1.2. 
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Based on these assumptions, a total 
residential population of approximately 
3,200EP would be catered for within the 
development. 

2.4.2 Outdoor water use 

Ex-house or outdoor water usage rates 
have been estimated at 30% of total water 
usage for both domestic dwellings and 
other built facilities.  

2.4.3 Water sources 

Although planning for the RISE community 
has aimed to maximise the use of the 
rainwater supply, a portion of the overall 
water use must be of drinking water quality 
and hence sourced from the reticulated 
supply. 
 
For domestic/residential supply, it has been 
assumed that 100L/person/day of household 
water use (indoor and outdoor) may 
potentially be sourced from the rainwater 
supply, with the remainder coming from 
the reticulated mains supply. 
 
For retail, commercial or industrial supply, a 
conservative estimate of 30% of overall 
usage may potentially be sourced from the 
rainwater tank. 
 
This allows for an estimate of the overall 
water savings due to the implementation of 
IWCM as well as an estimate of the 
reduction in reticulated water supply to the 
development. 

2.5 Open space irrigation 

In addition to general outdoor water use 
attributed to each dwelling or other built 
facility, watering of parks and open spaces 
would also take place throughout the 
development. 
 
The areas of open space to be irrigated are 
discussed in Section 2.5.1. The modelled 
assumption was that irrigation of these 
areas would only be used to offset 
evapotranspiration. It has been assumed 
that daily top-up watering would be used 
to supplement rainfall only on days when 
the daily rainfall is less than the 
evapotranspiration rate. 
 
Further to this, for the IWCM Case, any 
irrigation water is intended only to be 
sourced from the rainwater tanks. This 

assumes that in the case of extended dry 
periods when the rainwater tanks become 
empty, restrictions may be imposed on 
outdoor uses by the proposed Rise Body 
Corporate to maintain a reliable supply of 
rainwater for toilet flushing and laundry 
use. 

2.5.1 Watered areas 

In a previous report3 regarding the subject 
site, irrigation areas most likely to create 
slope stability problems (in perceived order 
of priority) were characterised as follows: 
 

• Steep slopes (nominally greater than 
30% grade) over which effluent 
irrigation occurs. 

 
• Gentle slopes (nominally less than 15% 

grade), subject to full area irrigation 
with adjacent steep slopes. 

 
• Intermediate slopes (nominally 

between 15% and 30% grade) over 
which effluent irrigation occurs. 

 
• Gentle slopes, subject to full area 

irrigation, with adjacent intermediate 
slopes; or gentle slopes, subject to 
partial area irrigation, with adjacent 
steep slopes. 

                                                      
3 Woodward-Clyde, 1997, Terranora resort project – 

assessment of geotechnical stability subject to effluent 
loading. 

Table 2.4.1.2 Assumed populations per 
dwelling by type 

Dwelling type 
Average persons 

per dwelling 

Dwelling houses / duplexes 

Res A 2.6 

Hillside housing 2.6 

Rural Residential Lots 2.6 

Medium density dwellings 

3 storey boulevard villas 2.3 

3 storey townhouses 2.3 

2 storey townhouses 2.3 

2 storey villas 2.3 

Penthouses 1.95 

Sub-penthouses 1.95 

Apartments 1.95 

Retirement dwellings / aged care 

Retirement villas 1.3 

Retirement cottages 1.3 

Retirement apartments 1.3 

Nursing beds 0.85 



Terranora Group Stormwater Assessment & Management Plan, RISE (MP08-0234) 

 2-4 

G
J0

4
9

5
-1

_
S
W

A
_
R

A
G

2
.4

F
.d

o
c 

• Gentle slopes subject to partial area 
irrigation, with adjacent intermediate 
slopes. 

 

As the majority of the site is characterised 
by such steep slopes, it has been assumed 
that the primary area to be watered would 
be the proposed Sports Park area in 
Precinct U on the northern-most fringe of 
the development. The area of this precinct 
(4.5ha) has therefore been adopted as the 
watered area for the tank balance 
modelling. 

2.6 Climatic data 

The performance of the tanks has been 
assessed using a model which calculates the 
amount of rainfall captured from the roof 
area, the amount of runoff and the amount 
of water to be drawn from the mains supply. 
 

Average values were calculated using 30 
years of daily time-step rainfall data for the 
period from 1961 to 1990. This information 
was obtained from the Bureau of 
Meteorology for its site at Tweed Heads, 
which is considered appropriate for this 
study in terms of proximity and relief. 
 

An analysis of this 30 year dataset yielded 
an average annual rainfall of 1762mm. 
 

An analysis of the daily time-step rainfall 
data set for Tweed Heads spanning the 
period from 1890 to 1994 provided the 
following annual rainfall data: 
 

• Driest Year 693mm 

• 10th percentile year 1,199mm 

• Median year 1,672mm 

• Average year 1,699mm 

• 90th percentile year 2,236mm 

• Wettest year 3,194mm 

 
It should be noted that in the above 
analysis the results are statistical annual 
totals and may not necessarily refer to an 
actual historical year. 
 
The 30 year model period is considered to 
be representative of current climatic 
conditions as the average annual rainfall 
for the period is 1,762mm, which compares 
with the long term average of 1,699mm. 
 

The continuous model for the rainwater 
tank balance run from 1961 to 1990 would 
therefore be expected to yield conservative 
results. This is because the average rainfall 
of the dataset is higher than the long-term 
average.  
 
Values for average monthly potential 
evapotranspiration were sourced from 
Tweed Shire Council’s Stormwater Quality 
Design Specification (D7). These values 
were then used to calculate the average 
daily evapotranspiration rate (presented in 
Table 2.7.1) for input into the model. 
 

Table 2.7.1 Evapotranspiration data 

Month 
Average Daily 

Evapotranspiration (mm) 

January 5.32 

February 4.82 

March 4.35 

April 3.33 

May 2.26 

June 2.00 

July 1.94 

August 2.42 

September 3.50 

October 4.35 

November 5.00 

December 5.32 

2.7 Secondary supply performance 

The overall performance of the rainwater 
supply has been assessed in terms of 
reductions in: 
• indoor/domestic water use 
• outdoor water use 
• reticulated water use 
• total water use 
• roof rainfall to runoff. 
 
Table 2.7.2 shows the recommended 
capacity of each community rainwater tank 
within the development.  
 
Average tank depths of 2.5m have been 
assumed to give an indication of the land 
area each tank will occupy. 
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Table 2.7.2 Rainwater tank capacity 

Tank Precincts 
Capacity 

(kL) 

1 B2 (102 apartments) 306 

2 B1, B2 (78 apartments) & B3 339 

3 D2 200 

4 D1 400 

5 F 180 

6 A4 to A10 682 

7 A1, A12, A13 & A14 36 

8 A2, A3 & A11 125 

9 E1 & E3 150 

10 E2 225 

11 G1, G2, G3 & G4 716 

12 H1 (20 lots) 100 

13 H1 (14 lots) & L15 155 

14 H2  10 

16 L1 to L9 337 

17 L10, L11 & L12 570 

18 L13 150 

19 L14 75 

20 M1, M2 & M3 776 

21 N1, N2 & N4 355 

22 O1 135 

23 N3, N5, N6, & N7 262 

TOTAL TANK VOLUME (kL) 9,464 

 
Precincts C and K have been excluded as 
they represent land to be dedicated to 
Council for Reservoirs. The locations of the 
community tanks are shown on Drawing 
No. GJ0495.1.5. 
 

Table 2.7.3. presents a summary of the 
estimated performance of the rainwater 
supply, based on the 30 year model period. 

2.8 Summary of water usage 

The performance of the rainwater supply 
for the development has been described in 
Section 2.7 above. 
 

Table 2.8.1 summarises the estimated 
overall water balance for the precinct. 
Table 2.8.2 provides a summary of the 
reductions achieved by the IWCM Case  

Table 2.8.1 Overall water balance for the 
subject development.  

Criteria Annual average 

 (ML) (%) 

Usage 

Indoor 149.1 59.8% 

Outdoor 58.9 23.6% 

Irrigation 41.3 16.6% 

Total 249.4  

Supply 

Reticulated mains 111.2 44.6 

Rainwater 138.2 55.4% 

Total 249.4  
 

when compared to the General Case 
described in Section 2.4. 
 

The results presented in this section apply 
to only the MP08-0234 section of the RISE 
development, however the infrastructure 
has been sized for the entire proposed 
development. Estimated supply reliability 
for the entire development is presented in 
Appendix 4. 

2.9 Community Title Scheme (CTS) 

It is intended that RISE is created using a 
Community Title Scheme (CTS). All 
residences, buildings, parks, open space and 
the IWCM system will come under the 
control of the CTS body corporate. As such 
the body corporate will be able to monitor, 
manage and control the total private water 
supply system in perpetuity. 

Table 2.7.3 Secondary supply performance 

Criteria Annual 
average 

 (ML) (%) 

Total Usage 172.2  

Rainwater (treated) 138.2 80.3% 

Imported (mains) 34.0 19.7% 

Collectable rainwater 331.4  

Rainwater used 138.2 41.7 

Rainwater to runoff 193.1 58.3 

Table 2.8.2 General Case versus IWCM 

General Case IWCM Case Reduction 
Criteria 

(ML/year) (ML/year) (%) 

Usage 

Indoor 212.8 149.1 29.9% 

Outdoor 85.5 58.9 31.1% 

Irrigation 45.1 41.3 8.3% 

Total 343.4 249.4 27.4% 

Water from reticulated supply 343.4 111.2 67.6% 
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3) Stormwater quality 
treatment 

3.1 Proposed development 

The physical characteristics of the site have 
been described in Section 1 of this report. 
 
The proposed development comprises the 
construction and/or installation of the 
following components: 
• site earthworks and house pad 

benching 
• roads 
• water reticulation mains (dual 

reticulation system) 
• underground electricity distribution 

cables 
• telecommunication cables 
• other ancillary services 
• residential and commercial buildings  
• landscaping. 
 
It is anticipated that the site will be 
developed in stages, with the construction 
works for each phase comprising: 
• complete earthworks and benching 
• topsoil and grass areas that will not be 

built on within one month 
• stabilise all cut-and-fill batters 
• construction of roads, drainage and 

other services 
• progressively complete landscaping as 

buildings are completed. 
 
When the development has been 
completed, the majority of the site will be 
covered by some form of improvement 
protecting the soils from erosion, hence 
minimising the transport of suspended 
solids from the site. These improvements 
will include structures, paved areas and 
extensive landscaping. 

3.2 Receiving environment 

The site straddles a ridge that acts as the 
divide between the Cobaki Creek and 
Bilambil Creek catchments. The portion of 
the site that lies to the north of the ridge 
falls in a northerly direction towards Cobaki 
Creek, which discharges into the Cobaki 
Broadwater. The southern portion of the 
site falls towards Bilambil Creek which 
discharges into the Terranora Broadwater. 
The Cobaki Broadwater and the Terranora 
Broadwater are connected and both 

discharge into the Tweed River at Tweed 
Heads via the Terranora Inlet. 
 
Runoff from approximately 70% (132ha) of 
the site flows into Cobaki Creek near or 
above the limit of the tidal influence. 
Runoff from the balance of the site flows 
into Bilambil Creek in the upper reaches of 
the tidal zone. 
 
For the purposes of this report the receiving 
waters are Cobaki Creek and Bilambil 
Creek. The environmental values for these 
waters have been described in Council’s 
undated Tweed Urban Stormwater Quality 
Management Plan as;  
• aquatic ecosystem protection 
• direct potable water 
• primary body contact recreation 

(swimming & action sports) 
• secondary body contact recreation 

(boating) 
• agricultural irrigation water supply 
• livestock drinking water 
• homestead water supply (non potable).  
 
Care should therefore be taken to ensure 
that the proposed development does not 
have an adverse impact on the receiving 
waters or their environmental values. 

3.3 Stormwater quality treatment 

Stormwater quality treatment for the 
development will be provided in 
accordance with the ‘deemed to comply’ 
requirements for subdivisions as outlined in 
Tweed Shire Council’s Development Design 
Specification, D7 – Stormwater Quality. 
 
For large catchments (>5ha) constructed 
wetlands, sized according to the guidelines, 
have been provided. Runoff from smaller 
catchments would be directed through a 
gross pollutant trap (GPT) prior to 
discharge. Litter baskets would be provided 
in the gully pits on major roads to provide 
at source treatment of road runoff. 
 
In addition to satisfying the minimum 
deemed to comply requirements, additional 
water quality treatment will be provided 
through the use of grassed swales and 
vegetated buffer zones, where the slope is 
less than 5%. 
 
Descriptions of how each of the proposed 
treatment measures will function are 
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provided in Section 3.4, with details on the 
sizing of the constructed wetlands being 
provided in Section 3.5. 

3.4 Stormwater treatment devices 

This section provides a description of each 
type of stormwater treatment device to be 
incorporated into the development. 

3.4.1 Constructed wetlands 

Constructed wetlands store runoff and 
gradually release it between storm events. 
They generally incorporate a controlled 
discharge at the outlet. It is envisaged that 
the existing dams would be modified to 
operate as constructed wetlands. 
 
New wetlands would also be constructed to 
serve catchments where there are no 
existing dams. 
 
The constructed wetland would include 
both open water and macrophyte zones. 
 
The open water zones generally provide 
water quality improvement by allowing 
suspended sediment within the water to 
settle, thus reducing turbidity. 
 
Nutrients and heavy metals, which bind to 
the sediment particles, may also be 
removed in this process. These zones also 
provide flow attenuation and energy 
dissipation in order to protect downstream 
areas from scouring.  
 
Generally, the depth of the open water 
zone should be no greater than 1.5m in 
order to maximise sediment accumulation 
and reduce maintenance frequency whilst 
limiting stratification and emergent plant 
growth. 
 
Batter slopes of the open water zone 
should be shallow enough to allow 
maintenance machinery sufficient reach to 
remove sediment when required, but steep 
enough to reduce land consumption. A 
typical range would be 1V:6H to 1V:8H 
depending on site constraints. 
 
The macrophyte zone of a wetland would 
generally consist of emergent water plants 
in shallow water. These areas are capable 
of removing organic material, suspended 
solids, nitrogen, phosphorus, heavy metals 
and pathogens. 

The depth of the macrophyte zone would 
not exceed 0.6m during normal operating 
conditions and would generally range from 
0.1m to the specified maximum depth. The 
batters of the macrophyte zones would 
have gentle slopes ranging from 1V:6H to 
1V:8H. 

3.4.2 Gross pollutant traps (GPT) 

A GPT will be installed in the drainage 
system for each small catchment prior to 
discharge into the surrounding 
environment. Care should be taken to 
ensure that the GPT is located such that 
access for inspection and maintenance is 
readily available. 
 
The GPT may be a proprietary make or 
purposefully designed and built in 
accordance with Council’s development 
guidelines to suit the particular conditions. 
Each GPT will be sized based on the 
Q3month design flow, with a high-flow 
bypass being provided for less frequent 
events. 
 
It should be noted that it has been assumed 
that the GPT would be required to treat 
runoff from the developed portions of the 
catchment only and that relatively ‘clean’ 
runoff from undisturbed areas would 
bypass the GPT. 

3.4.3 Litter baskets 

Also known as gully pit inserts, these 
devices are a form of Gross Pollutant Trap. 
A litter basket is an at source collection 
unit, which can be fitted to an existing or 
new stormwater gully pit. 
 
Essentially these comprise a fabric filter bag 
fitted to a plastic or metal frame mounted 
inside the gully pit. They can be designed to 
be removed by hand or by a truck fitted 
with a small hoist. Alternatively they can be 
cleaned with a vacuum truck. 
 
The size of the openings in the filter bag 
can be adjusted (by selection of appropriate 
filter material) to suit the particular 
location and anticipated pollutants. These 
units have high flow bypass mechanisms to 
enable the gully pits to continue operating 
in the event of higher flows than the filter 
bag’s capacity or when the filter bag is full 
of captured material. This device should not 
increase ponding at the gully pits. 
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It is envisaged that the main road, other 
connecting roads between precincts and 
major carparks for retail, commercial or 
community facilities would be constructed 
with concrete kerb and channel. In this 
highly trafficked area, litter, hydrocarbons 
and sediment are potential problems. 
 
It has been assumed that litter baskets 
would be installed in all gully pits in 
these areas. 

3.4.4 Vegetated buffers and swales 

Also known as buffer zones and grassed 
areas, vegetated buffers are used to treat 
shallow overland flow. 
 
Swales are shallow grass-lined channels. 
Swales are sometimes used as an alternative 
to kerb and channel. These devices operate 
in a similar manner, removing pollutants by 
binding them to soil particles, settling, 
filtration and infiltration. They also act to 
reduce and attenuate storm runoff. 
 
The vegetated buffers and swales would be 
provided by the existing vegetation where 
possible. Where necessary, the vegetation 
may be improved by additional plantings or 
rehabilitation. 
 
Drainage outlets to the vegetated buffers 
and swales would be designed to minimise 
scour (by the use of energy dissipaters if 
required) and to distribute flows across a 
broad area to achieve shallow sheet flow 
conditions.  

3.5 Constructed wetland sizing 

The catchment boundaries within the 
development are shown in Drawing No. 
GJ0495.1.6. 
 
Wetlands have been sized according to 
Council’s Development Design Specification 
D7, Stormwater Quality, dated June 2004, 
with a base area of 500m! of wetland per 
hectare of urban/developed area. Of this 
area, 250m!/ha must be a deep water zone 
and the other 250m!/ha is prescribed as a 
macrophyte zone. 
 
Urban and open space areas within each 
catchment are provided in Table 3.5.1 and 
are shown on Drawing No GJ0495.1.7. 
 
 

Table 3.5.1 Catchment areas 

Catchment 
Open 
space 
(ha) 

Urban 
area 
(ha) 

Total 
area 
(ha) 

1 0.000 0.668 0.668 

2 0.000 0.366 0.366 

3 0.000 2.739 2.739 

4 0.000 0.487 0.487 

5 0.000 4.316 4.316 

6 0.079 4.812 4.891 

7 1.103 3.740 4.843 

8 1.588 7.976 9.564 

9 6.802 12.805 19.607 

10 1.966 2.544 4.510 

11 2.790 1.246 4.036 

12 2.966 5.803 8.769 

13 2.755 8.038 10.793 

14 28.449 9.591 38.040 

15 16.024 5.460 21.484 

16 14.366 1.588 15.954 

17 4.358 0.000 4.358 

Bal 33.709 0 33.709 

TOTAL 116.955 72.179 189.134 

 
Area reductions have been provided for: 

• each 1% of residential lots in a 
catchment with roofwater directed 
into eligible rainwater tank systems 
(reduce by 0.5%) 

• each 1% of sites (by area) where 
there is no more than 10m! of 
impervious paving (for footpaths) 
and porous paving is exclusively 
used for driveways, other paths and 
hardstand areas (reduce by 0.1%). 

 
As rainwater tanks have been provided for 
all buildings within the development, the 
maximum area reduction, totalling 50% has 
been achieved. 
 
It has been assumed that 50% of sites (by 
area) will be able to achieve the objective 
for pervious paving, hence an additional 
reduction totalling 5% of the total wetland 
area has been applied. 
 
The existing dams on the site have been 
incorporated into the wetland areas, in 
some catchments providing greater than 
the minimum required wetland area. 
 
The adjusted wetland areas required for 
the development are shown in Table 3.5.2. 
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Table 3.5.2 Wetland areas required 
C

a
tc

h
m

e
n

t 

D
e

e
p

 W
a

te
r 

Z
o

n
e

 (
m

2
) 

M
a

cr
o

p
h

y
te

 
Z

o
n

e
 (

m
2
) 

A
d

ju
st

e
d

 A
re

a
 

o
f 

W
e

tl
a

n
d

 
Z

o
n

e
 (

m
2
) 

8 897 897 1,795 

9 1,441 1,441 2,881 

10* (312) (312) (623) 

12 653 653 1,306 

13 904 904 1,809 

14 1,079 1,079 2,158 

15 614 614 1,229 

16 159 159 357 

TOTAL 7,290 7,290 14,580 
* Catchment 10 is <5ha, therefore not requiring 
a wetland, as a wetland area will be provided in 
the location of the existing dam is has been 
sized accordingly 

 
Drawing No GJ0495.1.8 shows the locations 
and sizes of the wetlands to be provided 
for the development. Minimum deepwater 
and macrophyte zone areas are indicated. 
 
The locations of all proposed wetlands 
would be subject to detailed geotechnical 
assessment during the design and 
documentation process for the future 
Development Applications to TSC. The base 
of each wetland would be lined/sealed to 
prevent geotechnical instability (if 
necessary). 

3.6 Treatment summary 

Table 3.6.1 shows a summary of the required 
and provided water quality treatment 
measures for the entire development. 
 
Table 3.6.1 indicates the development will 
satisfy the TSC ‘deemed to comply’ 
guidelines for water quality treatment 
provided the recommended water quality 
treatment measures are implemented. 
 
If the development were to be treated as a 
whole (rather than divided into separate 
catchment areas), the wetland area  

required to treat the urban portion of the 
development (72.179ha) would be 16,240m2 
once all area reductions are applied (which 
is also achieved by the above design). 
 
It should be noted that the final choice of 
management measures used, their location 
and size will be subject to detailed survey 
and design. These details would be 
submitted to TSC with applications for 
approval to operational works. 
 

 

Table 3.6.1 Water quality treatment 
summary 

Catchment 
Urban 

area (ha) 
Treatment 
required 

Treatment 
provided 

1 0.668 GPT GPT 

2 0.366 GPT GPT 

3 2.739 GPT GPT 

4 0.487 GPT GPT 

5 4.316 GPT GPT 

6 4.812 GPT GPT 

7 3.740 GPT GPT 

8 7.976 
Wetland 
1795m! 

Wetland 
2,400m! 

9 12.805 
Wetland 
2,881m! 

Wetland 
2,881m! 

10 2.544 GPT 
Wetland 
3,050m! 

12 5.803 
Wetland 
1,306m! 

Wetland 
1,306m! 

13 8.038 
Wetland 
1,809m! 

Wetland 
1,809m! 

14* 9.591 
Wetland 
2,158m! 

Wetland 
2,158m! 

15* 5.460 
Wetland 
1,229m! 

Wetland 
2,925m! 

16* 1.588 
Wetland 
357m! 

Wetland 
357m! 

TOTAL 70.933 
Wetland 
11,535m! 

Wetland 
16,886m! 

* Catchments 14, 15 and 16 also receive runoff from 
areas proposed for future development (Stage 2) 
which may require further treatment in the future. 
The wetland on Catchment 15 is in the location of an 
existing waterbody and is oversized for treatment 
purposes, most likely catering fully for any future 
development within the catchment. The wetlands in 
catchments 13 and 15 are likely to need to be 
extended in the future and should be designed (at 
the detailed design stage) with this consideration. 
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4) Appendices 

4.1 Appendix 1  

4.1.1 Tweed Shire Council Flood Model Data 



Terranora Group Stormwater Assessment & Management Plan, RISE (MP08-0234) 
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4.2 Appendix 2  

4.2.1 Watersmart practice note No.4 

 



Terranora Group Stormwater Assessment & Management Plan, RISE (MP08-0234) 
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4.3 Appendix 3 

4.3.1 Typical domestic-wastewater flow design allowances (AS/NZS 1547:2000) 



Terranora Group Stormwater Assessment & Management Plan, RISE (MP08-0234) 
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4.4 Appendix 4 

4.4.1 Secondary supply performance estimate 
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5) Attachments  

5.1 Attachment 1  

5.1.1 Stormwater Management Plan 
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