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1. Overview 

On 13 June 2017, the NSW Government announced the allocation of $534 million for the development of 
a new state-of-the art hospital on a greenfield site in the Tweed, to be known as Tweed Valley Hospital 
(Project). The Project is located on a portion of 771 Cudgen Road, Cudgen, legally described as Lot 102 
DP 870722 (Project Site). 

This EIS has been prepared to accompany a State Significant Development Application for the Tweed 
Valley Hospital which will be assessed under Part 4 of the Environmental Planning and Assessment Act. 
The project has been established based on the following supporting documentation: 

• Tweed Valley Hospital Business Case 

• Tweed Valley Hospital Master Plan 

• Tweed Valley Hospital Concept Proposal and design. 

The Tweed Valley Hospital Project for which a staged approval is sought consists of: 

• Delivery of a new Level 5 major referral hospital to provide the health services required to meet 
the needs of the growing population of the Tweed-Byron region, in conjunction with the other 
hospitals and community health centres across the region; 

• Master planning for additional health, education, training and research facilities to support these 
health services, which will be developed with service partners over time. These areas will be used 
initially for construction site/ compound and at-grade car parking; 

• Delivery of the supporting infrastructure required for the hospital, including green space and other 
amenities, campus roads and car parking, external road upgrades and connections, utilities 
connections, and other supporting infrastructure. 

The development application pathway for the Project consists of a staged Significant Development 
Application under section 4.22 of the Environmental Planning and Assessment Act 1979 (EP&A Act) which 
will consist of: 

• A concept development application and detailed proposal for Stage 1 (early and enabling works); 
and 

• A second development application for Stage 2 works which will include detailed design, 
construction and operation of the Tweed Valley Hospital. 

A detailed description of the proposed staging of the development is provided in the following sections. 

1.1. Concept Proposal and Stage 1 Early and Enabling Works 

This component (and EIS) seeks approval for a Concept proposal of the Tweed Valley Hospital and Stage 
1 early and enabling works. 

The Concept Proposal is informed by service planning to 2031/32 and has a gross floor area in the range 
of 55,000m2 to 65,000m2. The hospital is expected to include (with more detail to be confirmed/provided 
at Stage 2) the following components/ services: 
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• A main entry and retail area 

• Administration Services 

• Ambulatory Services 

• Acute and Sub-Acute in-patient 
units 

• Paediatrics 

• Intensive Care Unit 

• Close Observation Unit 

• Mental Health Services 

• Maternity Unit 

• Renal Dialysis 

• Pathology 

 

 

 

 

• Pharmacy 

• Cancer Services including Day Oncology 
and Radiation Oncology 

• Emergency Department 

• Integrated Interventional Services 

• Interventional Cardiology 

• Medical Imaging 

• Mortuary 

• Back of house Services 

• Car parking 

• Future expansion area 
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Stage 1 includes: 

• Early and enabling works (for site clearance and preparation), generally comprising: 

o Construction Compound for Stage 1 works, 

o Augmentation and connection of permanent services for the new facility (water, sewer, 
electricity, telecommunications), 

o General clearance of site vegetation within the footprint of construction works, including 
tree stumps, 

o Chipping of cleared vegetation (excluding weed species) to use on site for ground 
stabilisation/ erosion control, or off-site disposal (as required), 

o Bulk earthworks to establish the required site levels and create a stable landform by 
recycling the excavated material in preparation for hospital construction, 

o Piling and associated works, 

o Stormwater and drainage infrastructure for the new facility, 

o Rehabilitation and revegetation of part of the wetland area, 

o Construction of internal roadways for use during construction and in preparation for 
final road formations in Stage 2, and 

o Retaining walls. 

1.2. Stage 2: Hospital Delivery - Main Works and Operation 

Stage 2 (which will be subject to a separate application) would include the detailed design, construction 
and operation of the Tweed Valley Hospital. Stage 2 will be subject to a separate application following 
Stage 1. 

1.3. Subsequent Stages: Potential Future Expansion 

Any subsequent stages would be subject to a separate application(s) as required and would be related 
to works for potential future expansion of the facility. Details of this are unknown at this stage and would 
be developed as required. 
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2. Introduction 

Bonacci has been commissioned by Health Infrastructure NSW to describe the civil works including the 
stormwater strategy associated with the State Significant Development Application (DA) for the new 
Tweed Valley Hospital at Lot 102 in DP870722, 771 Cudgen Road, Cudgen NSW.  

The development application pathway for the Tweed Valley Hospital (the Project) will consist of a staged 
State Significant Development (SSD) Application, which will consist of:  

• a concept development application and stage 1 early and enabling works (this stage); and  

• a second development application for stage 2, which will include detailed design, main 
construction and operation of the Tweed Valley Hospital. 

Preliminary works have been undertaken including demolition of the existing structures and the setup 
of temporary site offices and associated infrastructure, the enabling of appropriate site access, security, 
parking and the enabling of appropriate stormwater management by constructing catch drains and 
basins for the former agricultural land.  

This report describes the concept development, and Stage 1 works being bulk earthworks, haul roads, 
other relevant structures and stormwater strategy to manage proposed stormwater runoff volumes and 
stormwater pollution resulting from the works by utilising the with the newly constructed stormwater 
management basins. This report will demonstrate the application of Water Sensitive Urban Design 
(WSUD) principles, Australian Rainfall and Runoff (ARR), Environmental Protection Authority (EPA), 
Tweed valley Council standards and guidelines and relevant Australian Standards.  

This report will specifically address the following: 

• Flooding impacts and controls,  

• Stormwater Runoff volumes and detention strategies (Stormwater Quantity),  

• Stormwater Quality treatment measures (Stormwater Quality), and 

• Erosion and Sedimentation Control measures.  

2.1. Objectives  

The objectives of this Civil and Structural Design Report is to demonstrate compliance with all the 
requirements of Tweed Shire Council Development Control Plans (DCP) including Tweed Urban 
Stormwater Quality Management Plan (2016), Development Design Specifications – D5: Stormwater 
Drainage Design, D6: Site Regrading and D7: Stormwater Quality as follows: 

• To design a stormwater trunk drainage system for the site to accommodate the stormwater 
runoff up to and including 100-year ARI storm events without having adverse impact to 
adjoining properties,  

• To maintain the permissible site discharge (peak flows from existing site) for the site due to 
development from 5-year ARI (minor storm events) up to and including 100-year ARI (major 
storm events) storm events,  
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• To provide a functional Water Sensitive Urban Design (WSUD) measures for the site to improve 
the water quality system overall and achieves the pollutant removal targets set by Council’s 
Water Sensitive Urban Design Technical Guidelines, and 

• Site regrading should be sensitive to existing landforms and must not adversely impact on other 
land. 

2.2. Existing Documentation  

The following relevant existing documentation has been referenced for the design: 

• Masterplan Report by STH and BatesSmart Architects, dated October 2018,  

• Preliminary Geotechnical Investigation by Morrison Geotechnic, dated 28th September 2018,    

• Level and Detail Survey by B & P Surveys, dated 15 June 2018, 

• Tweed Valley Flood Study, 2009 Update by BMT WBM, dated 19th October 2009, and 

• Tweed Valley Hospital - Flooding and Costal Hazards Assessment by BMT WBM, dated 28th 
September 2018.  
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3. Site Description 

3.1. Location 

The site is located within the parcel of land that is identified as Lot 102 in DP870722, 771 Cudgen Road, Cudgen 
NSW. The site is bordered by Cudgen Road to the south, Turnock Street to the east, private property to the west, 
an environmental area to the north-west and a wetland to the north and north-east. An environmental area 
traverses the northern parts of the site.  The project site is located within Tweed Shire Council Local Government 
Area (LGA). The locality map of the site is shown in Figure 3-1 below: 

 

 

Figure 3-1: Site Locality Map (Source: nearmap) 

  

The Project Site  
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3.2. Topography 

The site is located on a localised crest. The location of the earthworks and associated infrastructure sit on a local 
crest and generally fall to the north and north-west. There are a number of constructed channels and a bund 
with openings to the west and north west boundary that direct flows through and off the site. Images of the site 
and bund are shown below: 

 

View from the crest towards the environmental area (North-West) 
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View of the crest from the environmental area (south-east view) 
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View of the existing downstream site bund 
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3.3. Preliminary Geotechnical Information 

A preliminary geotechnical investigation has been undertaken by Morrisons Geotechnical. An initial 
layout of boreholes for the purpose of concept design has been proposed. Due to access constraints 
at this stage only a limited number have been completed.  

 

 
 
Figure 3-2: Bore hole plan provided by Morrison Geotechnical  

Generally, the subsurface conditions comprised 3 different strata. The upper layer varies in thickness 
from between 0.8m and 3.6m of silty clays. This overlies a layer of material which is highly variable and 
comprises bands of low strength basalt, high to very high strength basalt and clays. Below this variable 
layer very high strength fresh basalt was encountered. This profile can be seen in the photographs of 
bore holes 1 and 7.  
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Table 3-1:  Borehole logs  

 

Bore 
Hole  

RL of 
surface 

Depth to 
top of layer 
containing 
basalt of 
varying 
strength 
and clay 
layers  

Depth to  
basalt with 
consistent 
high strength 

Termination depth 
of bore hole  

Depth of ground 
water encountered  

Comment 

BH1 23.2  1.2 14.2  17.4 11.2   

BH2 24.1 2.8 Not 
encountered 

9.8 Not logged   

BH3 25.3 3.6 7.8 7.95 Not logged  Refusal at 7.95 

BH4 26.7 0.8 2.8 10.1 Not logged   

BH5 26.8 1.1 5.25 6.95 Not logged   

BH6 27.0 2.7 14.4 14.5 Not logged  Bore hole appears not to have encountered fresh 
basalt 

BH7 25.4 1.5 15.4 19.05 14.0 Layer of VH strength basalt clearly evident 

BH25 25.8 1.2 20.05 21.3 11.6  
 

Note: Only the boreholes that encountered bedrock are listed in Table 3-1 above.  For the full borehole table refer to pages 7 and 8 of the Preliminary 
Geotechnical Investigation by Morrison Geotechnic, dated 28th September 2018.
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Bore Hole 1 
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Bore Hole 7 
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4. Proposed Development 

The Concept Development is comprised of a new building and four carparks, landscaped gardens, and 
identifies future supplementary development zones. The Stage 1 proposed works are comprised of 
general site clearance of vegetation within the footprint of the of the hospital construction works 
including tree stumps, bulk earthworks to the desired site levels and create a stable landform, 
stormwater and drainage infrastructure for the new facility, construction of internal roadways for use 
during construction and in preparation of final road formations in Stage 2, construction of retaining and 
support structures, installation of services and site compound and associated works. The concept plan 
for the project for the site is shown in Figure 4-1 below: 

 

    

Figure 4-1: The Architectural Site Plan (by STH and Bates Smart Architects) 
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The Stage 1 works for the site are shown in Figure 4-2 below; Note the basins were constructed as part 
of Preliminary works: 

 
 
Figure 4-2: General Earthworks Plan  
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4.1. Substructure  

4.1.1.Excavation and earthworks  

It is anticipated that due to the topography, the lower levels of the building are to be excavated into the 
northern slope of the site up to approximately 6.0m in depth. It is intended to utilise cut material as filling 
for building platforms. Due to the presence of bands of very high strength rock, some of the material 
excavated may need to be crushed before re-use.   

4.1.2.Retention systems  

It is expected that the clays and weathered basalt will not be self-supporting therefore either retaining 
walls or permanent batters are to be utilised. To avoid the potential issues with long term performance 
of waterproofing systems, batters within subfloor spaces will be utilised where possible adjacent clinical 
areas in preference to retaining walls.  

4.1.3.Foundations  

It is proposed to found the main building structure on consistent material comprising the high strength 
basalt. Due to the depth it is therefore anticipated that bore piers will be required generally. Should high 
strength rock be encountered at the base of the deeper excavations then high-level pad footings could 
be utilised. In this instance it will be necessary to verify that no low strength rock is present below the 
footing through coring and spoon testing.   

4.2. Super Structure  

4.2.1.Structural Grid  

The structural is generally to be to be based on a standard 8.4 x 8.4 grid in accordance with HI 
guidelines. This may be varied in non-clinical spaces. 

4.2.2.Floor systems  

The floors are to be post tensioned concrete supported on reinforced concrete columns. Floors are to 
be designed to support the loads specified by AS1170.1. In addition the floors are to be designed to 
limit accelerations due to vibration as specified by Health Infrastructure.   

4.2.3.Structure resisting lateral forces  

Seismic forces specified by AS1170.4 and wind forces specified by AS1170.2 are to be resisted by 
reinforced concrete shear walls. Generally, these are to be incorporated into lift shafts and stair cores.  

4.2.4.Importance Level 

The building is to be considered as Importance Level 4 as defined by the NCC.   
  

4.2.5.Structural sizes for planning purposes  

For the purpose of setting floor levels and allocating space for structure, the following structure is 
proposed: 
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Item Location Size Quantities Notes 

Columns Generally on 
8.4x8.4 grid 

600mmx600 8.4m centres  
supporting 8 levels 
500mm x500 mm supporting 
4 levels  
 

Concrete varies N65 to 
N40  

Avoid transfers 

Suspended Clinical 
Areas, 

260mm slabs Concrete - S40 Design for 
Response floors Theatres, 450mm x 2200mm band 

beams 
Reinforcement - 45 
kg/cum 

factor 1 

 Imaging  & PT - 24 kg/cum  
Suspended IPU's 220mm slabs generally (260 

end 
Concrete - S40 Design for 

Response floors  bays) Reinforcement - 45 
kg/cum 

factor 2 

  400mm x2200mm band 
beams 

& PT - 24 kg/cum  
Stair 
shafts 

Generally 250mm tk. concrete walls Reinforcement - 200 
   kg/cum 

Lift shafts Generally 250mm tk. concrete walls Reinforcement - 200 

   kg/cum 

Shear 
walls 

T.B.C - Allow 250mm tk. average Reinforcement - 180 
 for 8.4m 

long 
 kg/cum 

 wall per 500 
sqm 

  
 on plan   
Roof Over 

wards/ 
theatres/IP
U's 

Post tensioned concrete 
220mm slabs generally 
(260mm end bays) 400mm 
x 2200mm band beams 
Provide metal deck roof 
over 

Concrete - S40 
Reinforcement - 45 
kg/cum 
+ SL82 mesh 
top 
throughout 
PT - 26 kg/cum 

Roof Over plant Structural steel Allow 28 kg/sqm of steel 
  Extend 400mm x400mm 

concrete 
 

  columns to roof  
Stairs Internal Reinforced concrete 

Throat thickness – 
250mm 

Concrete S32 
Reinforcement - 
120 kg/cum 

Stairs External Reinforced Concrete or 
structural steel depending 
on purpose 

 Avoid stair 
pressurisation if 
possible by 
making stairs 
"external" Helipad Roof Slab – 400 thick flat plate post Concrete - S40 

  tensioned to achieve 
watertight 

Reinforcement - 80 kg/cum 

  concrete & PT - 30 kg/cum 

Substructu
re 

 Bored Piers Concrete – N65  Found on fresh 
basalt 

Retaining Building 250 thick reinforced concrete  Concrete – S32 
reinforcement  
Re 
 

Avoid retaining 
walls 
wh where possible 

walls undercroft  Reinforcement 150 
kg/cum 

Where possible 

Retaining External < 2.4m - Blockwork 290mm 
tk. 

  
walls  2.4m – 4.0m - Reinforced 

concrete 
  

  350 tk.   
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4.3. Flood Impact Assessment 

A flood study “Tweed Valley Flood Study, 2009 Update, Revision 1 (dated 19 October 2009),” has been 
produced by BMT WBM on behalf of Tweed Shire Council. This study identifies that the northern portion 
of the site is flood affected. The flood levels burdening the northern portions of the site are as follows: 

• 5% AEP  2.3m AHD 

• 1% AEP   3.2m AHD 

• PMF   8.0m AHD 

The proposed finished floor level for the lowest level of the proposed new hospital building is RL18.75m 
AHD.  

Section A3 – Development of Flood Liable Land of Tweed Shire Council, requires all critical 
infrastructure and facilities to be located above the PMF level.  The NSW Floodplain Development 
Manual, for the management of flood liable land, recommends that the PMF is set as the FPL (minimum 
floor level) for emergency response facilities such as hospitals.  

The location of the project is intentionally selected to be above the PMF level, making the proposed 
development lot ideal for critical infrastructure such as a hospital. 

4.4. Stormwater Drainage  

4.4.1.Catchment Delineation 

The project works and associated infrastructure are located generally in the southern portion of the site, 
along the localised ridgeline. The project lot size is approximately 23.23ha in area and sits at ridge level. 
The site drains via a number of catch drains to the newly constructed basins.   

A stormwater drainage system will be constructed to convey stormwater runoff from the newly 
constructed, buildings and associated, roads, carparks and landscape areas. It will be designed to 
mimic natural flows to minimise future impact to the endangered ecological community in the receiving 
wetland. The details of the discharge characteristics will be determined at detail design stage, guided 
by advice from a suitably qualified ecologist.  

As part of Stage 1 works, a stormwater drainage system will be constructed to convey stormwater runoff 
from the newly facility, level pads and associated infrastructure. The site catchment will be divided into 
sub catchments and stormwater runoff from each sub catchment will be directed into one of the 
stormwater basins. The stormwater network will be designed to mimic natural flows to minimise future 
impact to the environmental area downstream.  

4.4.2.Hydrology and Hydraulics  

For the Concept Proposal, the stormwater drainage systems for the project site have been designed to 
cater for design storms up to and including 100-year ARI (1% AEP) storm events as per Development 
Design Specification D5 by Tweed Shire Council.  

The hydrology and hydraulic analysis for the site was established using a DRAINS (computer program 
for hydrological and hydraulic assessment) model. The hydrological parameters used in DRAINS are 
in accordance with Tweed Shire Council’s Specifications.  
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The intensity-frequency-duration (IFD) data for the site was extracted from Australian Rainfall and 
Runoff Volume 1, 1987 (Also provided in Council’s Development Design Specification D5) is provided 
in Appendix B.  

The DRAINS model was calibrated to provide the permissible site discharge (PSD) as per Development 
Design Specification D5, being 200L/s/ha. The DRAINS model was subsequently used to calculate the 
required on-site detention volumes. The Drains model flows were obtained for 5-year, 20-year and 100-
year ARI storm events. The effect of climate change was considered in hydraulic modelling, with effects 
of an increase in rainfall intensity checked. The increase is accounted for in the calculated detention 
volumes. An increase in sea level is not likely to have significant impacts on the site. 

For Stage 1 works, at the commencement, during and the end of the works, the site will remain close 
to 100% pervious with the only impervious area being the site compound facilities. Stormwater pit and 
pipe systems are proposed to convey stormwater runoff to the newly constructed basins to act as 
sedimentation basins and protect the newly constructed haul roads.  

4.4.3.Stormwater Analysis and Design 

For the Concept Proposal, the proposed stormwater drainage network was designed using DRAINS 
software. It is proposed that all stormwater runoff from the new building, roads and carparks and 
landscape areas are captured and directed into the proposed new stormwater pit and pipe system. 
DRAINS will be used to model the proposed network and to correctly size the inlet pits and the network 
pipes.  The table below shows the pre-development stormwater discharge rates, the potential post 
development discharge rates and the permissible discharge rates as per Tweed Shire Council 
Development Design Specification D7:  

Pre Development Discharge Rates 

20% AEP 10% AEP 1% AEP 

3.89m3/s 6.06m3/s 8.06m3/s 

Post Development Discharge Rates 

20% AEP 10% AEP 1% AEP 

5.39m3/s 7.69m3/s 10.0m3/s 

Permissible Discharge Rates 

20% AEP 10% AEP 1% AEP 

4.65m3/s 4.65m3/s 4.65m3/s 

It is important to note, while the permissible discharge rates are conservative, there is an opportunity to 
alter the discharge rate by conducting detail investigation into the capacity of the receiving stormwater 
network.  

To comply with Council’s permissible site discharge requirements, approximately 6000m3 of on-site 
detention will be provided.  
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4.4.4.Water Quality  

Tweed Shire Council DCP and Development Design Specifications set targets for the reductions of 
water borne pollution being conveyed from the site through the stormwater drainage system and 
ultimately public waterways.  

Stormwater pollution originates from a number of sources, atmospheric depositions, erosion, litter and 
debris, vehicle emissions and weathering of buildings. These pollutants can be categorised in a broadly 
as follows; gross pollutants (over 5mm in size), total suspended solids (1 to 5mm in size), phosphorous, 
nitrogen and oils, grease and hydrocarbons. The key pollutants that are generally measured and the 
pollution reduction targets set are as follows:   

• Reduction of Mean Annual Load of Gross Pollutants – 90% (greater than 5mm) 

• Reduction of Mean Annual Load of Total Suspended Solids – 80% 

• Reduction of Mean Annual Load of Total Phosphorous –60% 

• Reduction of Mean Annual Load of Total Nitrogen – 45% 

The site’s former use was as agricultural land. As preliminary works, catch drains and basins were 
constructed to direct stormwater runoff into the new basins prior to discharge.  
The project will result in a reduction in total stormwater pollution being discharged to public waterways 
by capturing runoff from hard and soft surfaces within the site and directing the stormwater to water 
quality devices. A proposed water quality strategy for the site is described in detail below. 
 

4.4.5.Water Quality Strategy  

For the Concept Proposal, stormwater quality treatment strategies have been developed for the site to 
reduce stormwater pollutant discharge resulting from of the project site. The project site has been 
distributed into the following sub-catchments based on the specific WSUD measures required for the 
site. A summary of the impervious area was based on the masterplan. 

The water quality strategy for the site will incorporate swales, enviropods, bioretention basins and 
extended detention basins.  The roof runoff will be directed into the bioretention basin by a pit and pipe 
system while hardstand runoff will be first treated by enviropods and then either swales that discharge 
to the bioretention system or directly into the bioretention systems. Ultimately the bulk of the stormwater 
will end up in an extended detention basin where it will settle and discharge to the receiving waters in 
a controlled manner.  
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Table 4-1:  Summary of Sub-catchments and Water Quality Measures for overall Site 

Sub-catchments 

  

Area 

 (ha) 

Impervious 

Fraction (%) 

WSUD 
Treatment 
Measures 

Comments  

Roads 1.38 100 
Enviropods, 

swales, 
bioretention 

 

Carparks 1.55 100 
Enviropods, 

swales, 
bioretention 

 

Roof  1.25 100 bioretention  

Grass 1 0.74 0 
Enviropods, 

swales, 
bioretention 

 

Grass 5 18.31 0  Bypass 

Total 23.23 -  
Rounding accounts for the 

difference in site area. 

The properties of the individual WSUD measures are provided in Appendix C.  
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4.4.6.Proposed Treatment Devices 

Further information on each element of the proposed treatment devices are provided below: 

4.4.6.1. EnviroPod Pit Inlet Trap  

EnviroPod’s (or other similar approved equivalents) provide effective removal of TSS and gross 
pollutants. EnviroPod’s are a filter cage system which are inserted into roadway gully pits to filter and 
remove pollutants before the water enters the piped drainage system. It is proposed to place EnviroPod 
filters within every stormwater inlet pit.  

The MUSIC modelling parameters for this device are set by the manufacturer, Stormwater 360. 

Parameters Total 
Suspended 

Solids 

Total 
Phosporous 

Total Nitrogen Gross 
Pollutants 

Input (mg/L) 100 10 10 14.8 

Output (mg/L) 46 7 8.7 0 

Reduction (%) 54 30 13 100 
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4.4.6.2. Bio-Retention (Bio-Detention) 

Bio-Detention systems are vegetated areas where stormwater is passed through densely planted filter 
media (loamy sand) allowing the plants to absorb the collected and stored nutrients. Bio-retention 
basins utilise temporary ponding above the vegetated surface to increase the volume of stored water 
for treatment. Bio-Detention systems can take a number of forms but all have common features 
including the extended detention depth above the media surface, the filter media and a low level 
drainage media and subsoil system. These are shown in the figure below. Bio-Detention basin(s) with 
a total surface area of 2500m2 and a filter area of 2250m2 is adequate for the project. 

 

4.4.6.3. Swale 

Swales systems are vegetated channels where stormwater is conveyed from one location to another. 
Swales also provide water quality improvements by capturing total suspended soils and gross 
pollutants.  
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4.4.7.Water Quality Model 

For the Concept Proposal, the water quality strategy for the project site was established using MUSIC 
[Version 6.2] model. The MUSIC model was established using Gold Coast Council’s MUSIC link. The 
Catchment summary along with WSUD measures for the site are summarised in Table 3.1 above. A 
screen shot of Music [version 6.2] model representing the site is provided below.  

The Pollutant generation parameters for the site are as per Tweed Shire Council’s Development Design 
Specification D7. The MUSIC Model Source Parameters for the site are attached in Appendix C. 

 

Figure 4-3: A Schematic Diagram of the Music Model Showing Existing and Proposed Scenario 
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4.4.8.Water Quality Results  

The results of MUSIC modelling show that the pollutant removal rate achieves pollutant reduction 
targets provided in Section 3. The results from the MUSIC model are shown below as a screen shot. 

 

Figure 4-4: Music model Results 

As part of preliminary works basins were constructed at the northern portion of the site without disturbing 
the existing environmental area. During Stage 1 works, the newly constructed basins will be utilised as 
sedimentation basins as part of the soil and water management systems (See Section 3.3 below). At 
the completion of Stage 1 works, the resulting pollution runoff will result in the decrease agricultural 
pollutant runoff as there is no proposed activity at the completion of Stage 1 works.       
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4.5. Bulk Earthworks / Excavation  

The bulk earthworks for the Stage 1 works of the project and associated infrastructure are detailed on 
Drawing No. C0005, C0006, C0007, C00011 and C00013. The finished floor level for the main building 
is RL18.75m AHD.  

Approximate volumes of cut and fill are 118,653m3 and 139,812m3 cubic metres respectively, resulting 
in excess cut volume of 21,159m3. Excavated rock is to be crushed to appropriate grade and reused on 
site as road base where suitable and general fill where appropriate.   

Soil and water management for the project will be implemented during construction. The design of these 
measures is in accordance with the Landcom “Blue Book”. Refer to drawings C0005, C0006 and C0007 
for the Soil and Water Management plan, Typical Detailing and sediment basin volume calculation 
sheets.  

For soil and water management of the site, the following measures are provided to minimise the risk of 
sediments being washed into neighbouring properties, receiving environmental areas and erosion of 
the site. 

• As preliminary works, basins were constructed along the northern portions of the 
site. Utilise the new basins as sedimentation basins by providing a minimum of 
7126 cubic metres to the overall disturbed site assuming that any upstream 
catchment is excluded by providing diversion stormwater drainage lines (which 
bypasses the site during the construction stage) to control stormwater quality 
overall as per Soil and Construction Volume 1, March 2004 by Landcom 

• Catch drains and similar infrastructure to manage the runoff within the site and 
direct it to the appropriate basin 

• A sediment fence/catch drain (or diversion bund) around the site  

• Temporary access to site with shaker pad 

• Indicative stockpile areas with sediment fence around it during construction. The 
stockpile must be located out of water flow paths (and be protected by earth 
banks/drains as required).  



Tweed Valley Hospital Development Project No.: 10748 01C 
Civil & Structural  Date: 19 October 2018 

 
      

      

    

 Page 32 

 

5. Summary  

The Civil and Structural concept proposal for the site including stormwater management strategy 
described in this report identifies that the site is suitable for the proposed use and development and 
demonstrates compliance with all the requirements of Tweed Shire Council Development Control Plans 
(DCP) including Tweed Urban Stormwater Quality Management Plan (2016), Development Design 
Specifications – D5: Stormwater Drainage Design, D6: Site Regrading and D7: Stormwater Quality, 
Australian Rainfall and Runoff (2016),  Landcom Managing Urban Stormwater: Soils and Construction, 
NSW Floodplain Development Manual (2005), Guidelines for Development Adjoining Land and Water 
Managed by DECCW (OEH, 2013), AS 3500: Plumbing and Drainage, AS 2890: Parking Facilities, and 
AS 1428: Design for Access and Mobility.  

The Stage 1 component of the project including the stormwater management strategy described in this 
report demonstrates compliance with all the requirements of Tweed Shire Council Development Control 
Plans (DCP) including Tweed Urban Stormwater Quality Management Plan (2016), Development 
Design Specifications – D5: Stormwater Drainage Design, D6: Site Regrading and Landcom Managing 
Urban Stormwater: Soils and Construction.  
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Appendix A – Civil, Stormwater and Piling Drawings 
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Appendix B – IFD Data and DRAINS Results 
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IFD DATA  
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DRAINS RESULTS  
 

 
 
 
 
 
 
 
 

DRAINS results prepared from Version 2018.05

1 in 100 YRS ARI

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard(cu.m/s)

(cu.m/s) (cu.m) (m)

Pit1 100.08 13.496 0 10.099 Outlet System

N742 98.08 8.72

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Pre-Developed8.058 0 8.058 0 26 0 1% AEP, 30 min burst, Storm 9

Post-Developed10.027 2.384 7.73 6 18 0 1% AEP, 1 hour burst, Storm 6

Post 10.027 2.384 7.73 6 18 0 1% AEP, 1 hour burst, Storm 6

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

Pipe2 0.277 0.63 100.767 100.8 1% AEP, 10 min burst, Storm 10

Pipe113 1.166 8.92 98.682 98.082 1% AEP, 2 hour burst, Storm 10

CHANNEL DETAILS

Name Max Q Max V Due to Storm

(cu.m/s) (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/SMax Q D/SSafe Q Max D Max DxV Max WidthMax V Due to Storm

OF131 10.099 10.099 1.479 0.637 2.59 4 4.06 1% AEP, 1 hour burst, Storm 5

OF67 6.653 6.653 1.479 0.488 1.72 4 3.52 1% AEP, 2 hour burst, Storm 10

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin757 101.01 10530 7.819 1.166 6.653

Run Log for Tweed_BASIC  run at 17:02:28 on 25/7/2018
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DRAINS results prepared from Version 2018.05

1 in 5 YEARS ARI

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard(cu.m/s)

(cu.m/s) (cu.m) (m)

Pit1 100.02 6.745 0 5.318 Outlet System

N742 98.05 2.485

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Pre-Developed3.894 0 3.894 0 26 0 0.2EY AEP, 30 min burst, Storm 6

Post-Developed5.393 2.305 3.574 6 18 0 0.2EY AEP, 30 min burst, Storm 4

Post 5.393 2.305 3.574 6 18 0 0.2EY AEP, 30 min burst, Storm 4

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

Pipe2 0.297 0.67 100.167 100.311 0.2EY AEP, 6 hour burst, Storm 1

Pipe113 0.968 8.5 98.654 98.054 0.2EY AEP, 2 hour burst, Storm 6

CHANNEL DETAILS

Name Max Q Max V Due to Storm

(cu.m/s) (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/SMax Q D/SSafe Q Max D Max DxV Max WidthMax V Due to Storm

OF131 5.318 5.318 0.908 0.425 1.38 4 3.25 0.2EY AEP, 30 min burst, Storm 4

OF67 1.55 1.55 0.908 0.203 0.42 4 2.07 0.2EY AEP, 2 hour burst, Storm 6

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin757 100.25 7703 2.518 0.968 1.55

Run Log for Tweed_BASIC  run at 17:02:59 on 25/7/2018



Tweed Valley Hospital Development Project No.: 10748 01C 
Civil & Structural  Date: 19 October 2018 

 
      

      

    

 Page 38 

 

 

 

 

 

 

DRAINS results prepared from Version 2018.05

1 in 20 YEARS ARI

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard(cu.m/s)

(cu.m/s) (cu.m) (m)

Pit1 100.04 9.427 0 7.704 Outlet System

N742 98.07 5.547

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Pre-Developed6.063 0 6.063 0 26 0 5% AEP, 1 hour burst, Storm 9

Post-Developed7.689 2.511 5.957 6 18 0 5% AEP, 30 min burst, Storm 5

Post 7.689 2.511 5.957 6 18 0 5% AEP, 30 min burst, Storm 5

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

Pipe2 0.294 0.67 100.496 100.503 5% AEP, 2 hour burst, Storm 7

Pipe113 1.051 8.68 98.666 98.066 5% AEP, 1 hour burst, Storm 3

CHANNEL DETAILS

Name Max Q Max V Due to Storm

(cu.m/s) (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/SMax Q D/SSafe Q Max D Max DxV Max WidthMax V Due to Storm

OF131 7.704 7.704 1.479 0.535 1.98 4 3.7 5% AEP, 1 hour burst, Storm 3

OF67 3.307 3.307 1.479 0.317 0.87 4 2.74 5% AEP, 1 hour burst, Storm 3

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin757 100.56 8837.2 4.359 1.051 3.307

Run Log for Tweed_BASIC  run at 17:03:26 on 25/7/2018
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Appendix C – MUSIC Model Source Parameters 
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MUSIC Rainfall – Runoff Parameters for Gold Coast 

 

Stormwater Quality Parameters for Source Nodes 
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Characteristics of WSUD Measures for the Site: 

SPEL Puraceptor –Model P050 
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Enviropod 
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Bioretention  

 
 

 


