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Executive Summary 

Cardno is engaged by Maryland Development Corporation to prepare civil works documentation in support of 

proposed development within Central Precinct (Jordan Springs East Precinct) which forms part of the former 

St Mary’s Australian Defence Industries site (St Mary’s ADI). The Jordan Springs East Precinct covers an 

area of approximately 135ha and upon completion the development is anticipated to yield approximately 

1,400 residential lots, pocket parks, village centre, water management infrastructure and an employment 

hub. 

This report provides details of stormwater quality management criteria applicable to the Jordan Springs East 

Precinct and how these form part of the broader St Mary’s ADI stormwater quality management strategy to 

satisfy the objectives established in the State Regional Environmental Plan 30 (SREP 30). The criteria 

established in this report for the Jordan Springs East Precinct is intended to form an overarching stormwater 

quality management strategy for the development such that staged applications may be assessed based on 

compliance with the overarching strategy as opposed to each stage in isolation against the SREP 30 

objectives. 

It is proposed that the Jordan Springs East Precinct stormwater quality performance objectives be sourced 

from the Penrith City Council Development Control Plan with similar performance objectives as those applied 

to the Jordan Springs Precinct and Ropes Crossing Precinct. Based on this framework the Jordan Springs 

East Precinct is proposed to consist of: 

 Rainwater tanks on all residential lots; 

 7 bio-retention basins strategically located to maximise treated catchment; 

 Gross Pollutant Traps at each low flow outlet; and 

 A vegetated Riparian corridor from south to north throughout the Precinct. 

MUSIC modelling of the stormwater quality management masterplan proposed in this report provides the 

following anticipated treatment efficiencies (excludes credits for treating existing upstream catchments): 

 

As indicated above, implementation of the proposed stormwater quality management masterplan for the 

Jordan Springs East Precinct will comply with PCC’s DCP requirements with details of each treatment 

component to be refined during detailed design. 

Ultimate compliance with the objectives established in the SREP 30 are to be achieved through the 

construction of Regional stormwater quality infrastructure aimed at supplementing the treatment efficiencies 

achieved within the smaller Precincts (Jordan Springs Precinct, Ropes Crossing Precinct and Jordan Springs 

East Precinct). The Regional stormwater quality infrastructure are located external to the Jordan Springs 

East Precinct with details to be addressed in a separate report by others. 

  

Pollutant Sources Residual 

Load 

Percentage 

Reduction 

PCC DCP 

Reduction Target 

Gross Pollutants (kg/year) 19,200 308 98% 90% 

Total Suspended Solids (kg/year) 119,000 15,600 87% 85% 

Total Phosphorus (kg/year) 223 81.7 63% 60% 

Total Nitrogen (kg/year) 1,460 755 48% 45% 
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1 Introduction 

1.1 Background 

Cardno is engaged by Maryland Development Corporation to prepare civil works documentation in support of 

proposed development within the Central Precinct (Jordan Springs East Precinct) which forms part of the 

former St Mary’s Australian Defence Industries site (St Mary’s ADI). The St Mary’s ADI site is located within 

the Penrith City Council (PCC) and Blacktown City Council (BCC) Local Government Areas (LGA) with 

existing South Creek forming the boundary between the two Council jurisdictions. The St Mary’s ADI site is 

located approximately 45km west of the Sydney CBD, 5km north-east of Penrith City Centre and 12km west 

of Blacktown City Centre. 

Development within the St Mary’s ADI site is controlled by the framework set out in the State Regional 

Environmental Plan 30 (SREP 30) which was gazetted in January 2001. Since gazettal, the Ropes Crossing 

Precinct and Jordan Springs Precinct have commenced development with each development largely 

complete as of June 2016 (refer Figure 1-1 for locality). Development within Central Precinct has 

commenced and will be referred to as Jordan Springs East Precinct for the remainder of this report. 

This report provides details of stormwater quality management criteria applicable to the Jordan Springs East 

Precinct and how these will form part of the ultimate St Mary’s ADI stormwater quality management strategy 

to satisfy the objectives established in SREP 30. The criteria established in this report for the Jordan Springs 

East Precinct is intended to form an overarching stormwater quality management strategy for the 

development such that staged applications may be assessed based on compliance with the overarching 

strategy as opposed to each stage in isolation against the SREP 30 objectives. 

1.2 St Mary’s Australian Defence Industries Overview 

The former St Mary’s ADI site covers an area of approximately 1,545 hectares and is bounded by The 

Northern Road to the west, Werrington Downs to the south, Willmot to the east and Llandilo to the north. The 

site consists of existing Jordan Springs residential community on the western boundary, existing Ropes 

Crossing residential community on the eastern boundary, Jordan Springs East Precinct central to the site, 

Regional Park throughout and pockets of industrial/employment land. Figure 1-1 provides an indicative 

illustration of the site configuration. 

Figure 1-1 St Mary’s ADI Locality Plan 
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1.3 Jordan Springs East Precinct Overview 

The Jordan Springs East Precinct covers an area of approximately 135ha and is generally flat. The site is 

bound by existing residential properties to the south, regional park to the west and north and South Creek to 

the east. Two existing urban catchments discharge through the site from the southern boundary with flows 

conveyed via a number of natural and constructed water courses to South Creek. The site is largely clear of 

vegetation. 

Figure 1-2 provides a Masterplan of the proposed Jordan Springs East Precinct development. Upon 

completion the development is anticipated to yield approximately 1,400 residential lots, pocket parks, village 

centre, water management infrastructure and an employment hub. 

Figure 1-2 Jordan Springs East Precinct Masterplan (Source: JBA) 
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2 St Mary’s ADI Precinct Requirements 

2.1 Stormwater Quality Control Framework 

The former St Mary’s ADI Precinct development is controlled via the framework established in the State 

Regional Environmental Plan 30 (refer NSW Legislation). In addition to other development controls, the 

legislation contains performance objectives for post development stormwater quality components for the 

entire former St Mary’s ADI Precinct. Following gazettal of the SREP 30 a ‘Water Soils and Infrastructure 

Report’ 2009, SKM (refer Appendix A) was prepared and details the specific infrastructure required 

throughout the site to collectively achieve the objectives of the SREP 30 upon completion of the whole 

development. Based on the infrastructure recommendations established in the Water Soils and Infrastructure 

Report it is proposed that stormwater quality performance objectives be assessed at a Regional level (the 

whole former St Mary’s ADI Precinct) and at a smaller Precinct level (Jordan Springs Precinct, Ropes 

Crossing Precinct and Jordan Springs East Precinct). At the smaller Precinct level, it is proposed that each 

development is to comply with performance objectives as per the Local Council’s Development Control Plan 

(DCP) through the use of localised stormwater quality treatment measures while at the Regional level, SREP 

30 performance objectives are to be achieved through the addition of Regional stormwater quality 

management infrastructure to supplement those established within the smaller Precincts. 

2.1.1 State Regional Environmental Plan 30 

Table 2-1 below provides select extracts from the SREP 30 that relate to performance objectives for post 

development stormwater quality components for the former St Mary’s ADI Precinct. This table has been 

prepared based on the gazetted SREP 30 as of the date of this report and shall not be relied upon as a 

complete and accurate source of statutory requirements beyond this date.  

Table 2-1 SREP 30 Stormwater Quality Performance Objectives 

SREP 30 Clause Objective 

28.1 During and following construction, impacts upon water quality are to be minimised, 

through the utilisation of effective erosion and sediment control measures in 

accordance with industry standards. 

28.2 The use of the land to which this plan applies is to incorporate stormwater 

management measures that ensure there is no net adverse impact upon the water 

quality (nutrients & suspended solids) in South Creek and Hawksbury-Nepean 

catchments. 

28.9 Gross pollutants are to be collected at, or as close as possible to, their source or at 

all stormwater outlets, or at both of those places, so that there is no increase in 

sediment/litter entering creeks as a result of development. 
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2.1.2 Water Soils and Infrastructure Report, 2009 (SKM) 

The Water Soils and Infrastructure Report details strategies for the delivery of infrastructure to achieve 

objectives of the SREP 30. Section 4.3 of the Water Soils and Infrastructure Report details the stormwater 

quality management infrastructure to be adopted to address stormwater quality performance objectives of 

the SREP 30 and are summarised below (notes in brackets indicate SREP 30 clause to be complied with): 

 Provision of construction management policies to control sediment and erosion (28.1); 

 Provision of rainwater tanks on all residential lots for water reuse; 

 Provision of Gross Pollutant Traps at stormwater drainage outlets (28.9); 

 Construction of local wetlands or infrastructure of similar treatment performance (28.2); and 

 Construction of regional wetlands or infrastructure of similar treatment performance (28.2). 

Figure 2-1 provides a summary of the proposed stormwater quality management strategy. Additional 

infrastructure is detailed in the Water Soils and Infrastructure Report for each of the smaller Precincts and 

has been omitted from Figure 2-1 for clarity. Basins B, C2 and I are intended to supplement the stormwater 

quality treatment measures implemented for each of the smaller Precincts to achieve the performance 

targets of the SREP 30. At a Regional level, stormwater quality performance is assessed at a control point 

along South Creek to which all Precinct catchments converge. 

Figure 2-1 Regional St Mary’s ADI Stormwater Quality Treatment Strategy 
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2.1.3 Proposed Framework 

Based on the recommendations established in the Water Soils and Infrastructure Report it is proposed that 

the stormwater quality treatment performance of the smaller Precincts be assessed against the objectives of 

the Local Council’s DCP and that the performance of Basins B, C2 and I be assessed against the objectives 

of the SREP 30 when combined with the resultant pollutant discharge from each of the smaller Precincts. 

Table 2-2 provides a summary of the proposed framework. 

Table 2-2 Performance Objective Source Summary 

Locality Performance Objective Source Performance Control Point 

Ropes Crossing Precinct Blacktown City Council DCP Local catchment discharge 

Jordan Springs Precinct Penrith City Council DCP Local catchment discharge 

Jordan Springs East Precinct Penrith City Council DCP Local catchment discharge 

Dunheved North Precinct Blacktown City Council DCP Local catchment discharge 

Dunheved South Precinct Penrith City Council DCP Local catchment discharge 

Basin B State Regional Environmental Plan 30 South Creek Control Point 

Basin C2 State Regional Environmental Plan 30 South Creek Control Point 

Basin I State Regional Environmental Plan 30 South Creek Control Point 

St Mary’s ADI Precinct State Regional Environmental Plan 30 South Creek Control Point 

 

The proposed framework is intended to: 

1. Ensure compliance with the SREP 30 performance objectives can be achieved upon completion of 

the ultimate St Mary’s ADI Precinct development; 

2. Provide clear and unambiguous stormwater quality performance objectives for each of the Localities 

in Table 2-2; 

3. Simplify the compliance assessment of Development Applications for the smaller Precincts; and 

4. Distribute the stormwater quality management infrastructure burden equally among the smaller 

Precincts both in cost and land consumption. 
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3 Jordan Springs East Precinct Requirements 

3.1 Stormwater Quality Control Framework 

It is proposed that the Jordan Springs East Precinct stormwater performance objectives be governed by 

Penrith City Council’s Development Control Plan. Specifically PCC’s DCP states: 

Performance Criteria 

Stormwater quality requirements for all development types are: 

a) Pollution load reductions: 

i. 90% reduction in the post development mean annual load total gross pollutant (greater than 

5mm); 

ii. 85% reduction in the post development mean annual load of Total Suspended Solids (TSS); 

iii. 60% reduction in the post development mean annual load of Total Phosphorus (TP); 

iv. 45% reduction in the post development mean annual load of Total Nitrogen (TN); 

v. 90% Free Oils and Grease with no visible discharge. 

It is noted that under special circumstances the above criteria can be amended at PCC’s discretion where 

the above is not deemed adequate to achieve the governing principles of stormwater quality management 

(e.g. where untreated external catchments enter a proposed stormwater system). 

3.2 Proposed Stormwater Quality Management Masterplan 

The Jordan Springs East Precinct stormwater quality management strategy includes the following 

stormwater quality improvement devices: 

 Rainwater tanks on all residential lots; 

 7 bio-retention basins strategically located to maximise treated catchment; 

 Gross Pollutant Traps at each low flow outlet; and 

 A vegetated Riparian corridor from south to north throughout the Precinct. 

Figure 3-1 provides a summary overview of the proposed water quality management infrastructure for the 

Jordan Springs East Precinct. A copy of the proposed stormwater quality management masterplan is 

included in Appendix B. Pollutant control points are also shown on the masterplan and will be referred to in 

Section 3.2.5 of the report. 
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Figure 3-1 Jordan Springs East Precinct Stormwater Quality Management Masterplan 

 

3.2.1 Deviations from The Water Soils and Infrastructure Report 

It is noted that as part of investigations that informed The Water Soils and Infrastructure Report that 

assumptions were made as to the location and quantity of water quality basins within the Jordan Springs 

East Precinct that were appropriate at the time of the investigation. Through further design development, the 

current proposed stormwater quality masterplan proposes an increase in the number of water quality basins 

but an overall reduction in proposed land use area when compared to The Water Soils and Infrastructure 

Report. The increase in the number of water quality basins is primarily attributed to the grading constraints of 

the site which were not fully understood at the time of the 2009 study. In particular the following basis of 

design has been adopted which has influenced water quality basin numbers: 

1. Road gutter invert levels to be above 1% AEP flood level; 

2. Private lots to be above 1% AEP flood level + 500mm; 

3. Minimum road grade of 0.7%; 

4. Requirement for generally continuously rising path of travel for evacuation above the Probable 

Maximum Flood (PMF) level in accordance with ‘Central Precinct Flood Evacuation Assessment’, 

Molino Stewart July 2014; 

5. Requirement to match as close as possible existing levels at boundary interfaces especially along 

existing residential properties to the south; 

6. In accordance with best practice, the design of drainage paths that align as close as possible with 

existing flow path regimes; 

7. Optimisation of earthworks to balance cost and urban design outcomes; 

8. Requirement to manage highly saline soils; 

9. Minimisation of level changes within the existing Transgrid easement and the provision of vehicle 

access to the Transgrid corridor and pylons. 
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Figure 3-2 illustrates the grading strategy adopted that incorporates the above and is consistent with the 

original objectives of The Water Soils and Infrastructure Report. 

Figure 3-2 Indicative Grading Strategy 

 

3.2.2 Infrastructure Details 

Rainwater tanks are to be provided as part of dwelling construction with sizing to be determined through a 

BASIX assessment. For the purposes of this report it has been assumed that each dwelling will provide a 

2,500L rainwater tank, modelled at 80% capacity (2000L). 

Bio-retention basins are to consist of a layered filter media with extended detention depths controlled via an 

overflow weir. Subsoil is to be laid at the base of the filter media layers which will converge at a junction pit 

generally located within the weir embankment. Figure 3-2 provides a typical plan and section detail of the 

conceptual bio-retention basins. The filter media layer is to range in thickness from 400mm to 800mm, the 

transition layer is to range in thickness from 50mm to 100mm and the drainage layer is to range in thickness 

from 200mm to 300mm. Layer thicknesses will vary during detailed design to achieve the pollutant reduction 

targets of PCC’s DCP and to suit sub catchment conditions (larger catchments will require larger subsoil 

pipes and a thicker drainage layer). Additionally, bio-retention basins will generally be designed such that 

stormwater flows from large storm events bypass the filter media. 

Gross Pollutant Traps (GPTs) are to be specified during detailed design through discussion with PCC 

representatives for each stage of development of the Jordan Springs East Precinct. The current PCC 

preference is for the utilisation of Rocla CDS® units with concessions provided for the use of alternatives 

where site constraints prevent the use of the preferred GPT type. 

The Riparian corridor will vary in width and bisect the Jordan Springs East Precinct from south to north. The 

corridor is intended to be vegetated throughout to as best as possible replicate a natural watercourse. 

Details of the Riparian corridor are to be provided as part of development applications and refined during 

detail design phases. 
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Figure 3-3 Conceptual Bio-Retention Basin Plan and Section Detail 

 

A summary of DA approved water quality infrastructure and indicative future infrastructure is provided in 

Table 3-1 below. 

Table 3-1 Water Quality Infrastructure Summary  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stage 1 Infrastructure  Infrastructure Type and Quantity   

Gross Pollutant Trap Rocla CDS® - 7 units  

Bio-retention Basin  Filter media – 7260m2  

Stage 2 Infrastructure  Infrastructure Type and Quantity   

Gross Pollutant Trap Rocla CDS® - 2 units  

Humes HumeGard® - 2 units 

Bio-retention Basin  Filter media –1150m2  

Stage 3A Infrastructure  Infrastructure Type and Quantity   

Gross Pollutant Trap Rocla CDS® - 1 unit  

Future Infrastructure  Infrastructure Type and Quantity   

Gross Pollutant Trap Rocla CDS® - 9 units  

Bio-retention Basin  Filter media – approx. 9010m2  
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3.2.3 Catchment Analysis 

A catchment assessment for the precinct results in 19 urban catchments, each requiring treatment before 

discharging to receiving water courses. All urban catchments include a GPT device while 13 of the 

catchments include treatment via a bio-retention basin. A catchment breakdown is shown in Figure 3-4. 

Figure 3-4 Jordan Springs East Precinct Stormwater Catchment Boundaries 

 

3.2.3.1 Stage 1 

Stage 1 of the Jordan Springs East Precinct covers an area of approximately 38 hectares. It generally 

extends from the centre of the Jordan Springs East Precinct towards the south-eastern boundary, shown in 

Figure 3-5. The expected yield is approximately 400 residential lots, split into nine sub-catchments (A, B, C, 

D, E, F, G, Rip A and External C ST01) shown in Figure 3-4. 

In addition to the infrastructure included in Table 3-1 the stormwater quality management strategy includes: 

 Rainwater tanks on each residential lot 

 Approximately 960m of riparian corridor  
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The treatment strategy for each catchment for Stage 1 is included in Table 3-2.  

Table 3-2 Stage 1 relationship between catchments and bio-retention basins  

Catchment Area (ha) Comment  

External A 24.8 Stormwater runoff from the existing urban development will 

drain into the southern extent of the Jordan Springs East 

Precinct drainage corridor. The catchment is not included in 

the Jordan Springs East Precinct removal target assessment.   

External C 

ST01 

13.4 Stormwater runoff from the regional park will drain to the 

Jordan Springs East Precinct drainage corridor via suitably 

sized table drains.  

Riparian A 6.2 Stormwater runoff from the open spaces and channel within 

this catchment will drain to the extent of the Stage 1 drainage 

corridor and be dispersed with the use of level spreaders to 

South Creek.     

Catchment A 10.2 Stormwater runoff from the urban development and open 

spaces will drain to bio-retention Basin B. The basin will 

provide treatment to meet council’s water quality targets.  

Catchment B 

and C 

12 Stormwater runoff from the urban development and open 

spaces will drain to bio-retention Basin C. The basin will 

provide treatment to meet council’s water quality targets. 

Catchment D 

and E 

6.2 Stormwater runoff from the urban development and open 

spaces will drain to bio-retention Basin A. The basin will 

provide treatment to meet council’s water quality targets. 

Catchment F 

and G 

3.6 Stormwater runoff will be treated by Gross Pollutant Traps 

before discharging into the drainage corridor.   

3.2.3.2 Stage 2  

Stage 2 of Jordan Springs East Precinct covers an area of approximately 22 hectares. It generally extends 

from the south-western boundary towards Stage 1. The extent of Stage 2 is illustrated in Figure 3-5 and it is 

expected that Stage 2 will yield approximately 280 residential lots. The proposed grading of the site divides 

Stage 2 into five sub-catchments. This includes one external catchment (External B) and four internal 

catchments (Catchment J, K, L and M) as shown in Figure 3-4.  

Access to Stage 2 is indicated in Figure 3-5 and will traverse Jordan Springs and Stage 1 of Jordan Springs 

East via the Jordan’s Connector Road.   

Stage 2 pre-developed site conditions are described in the Civil Engineering & Infrastructure Report, Stage 

2: Central Precinct (Cardno, 2015). The site is rural with a high percentage of pervious area and limited 

vegetation. An existing stormwater outlet enters the site at the south west boundary, exiting along the 

western boundary.  
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Figure 3-5 Stage 1 and 2 Extents 

 

 

In addition to the infrastructure included in Table 3-1 the stormwater quality management strategy for Stage 

2 includes: 

 Rainwater tanks on each residential lot 

 Approximately 215m of drainage corridor  

A summary of the individual catchment treatment is included in Table 3-3.  

Table 3-3 Stage 2 relationship between catchments and bio-retention basins  

Catchment Area (ha) Comment  

External B 23.1 Stormwater runoff from the existing urban development will 

drain into Channel 2 with low flows being diverted via bio-

retention Basin D. The catchment is not included in the Jordan 

Springs East Precinct removal target assessment.   

Catchment J 10.3 Stormwater runoff from the urban development and open 

spaces will drain to the Regional Park via the downstream 

extent of Channel 2. The catchment will be treated via a 

proprietary GPT.   
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Catchment Area (ha) Comment  

Catchment K 2.9 Stormwater runoff from the urban development will drain to bio-

retention Basin D. The basin will provide treatment to meet 

council’s water quality targets. 

Catchment L 2.3 Stormwater runoff will be treated by a proprietary GPT before 

discharging into Stage 1 riparian corridor.   

Catchment M 6.4 Stormwater runoff from the urban development will drain to 

Bio-retention Basin A via a connection to Stage 1 drainage. 

The basin will provide treatment to meet council’s water quality 

targets. 

3.2.3.3 Future Stages 

The future stages of Jordan Springs East Precinct cover the remaining 75 hectares (approximately). The 

future stages include all area north of the Collector road. The proposed grading divides the development into 

eleven sub-catchments (N, Q, TC, R, S, T, U, V Riparian B, Riparian C and External C ST05) as shown in 

Figure 3-4.  

In addition to the infrastructure included in Table 3-1 the stormwater quality management strategy for future 

stages include: 

 Rainwater tanks on each residential lot 

 Approximately 660m of drainage corridor  

A summary of the individual catchment treatment is included in Table 3-4.  

Table 3-4 Future Stages relationship between catchments and bio-retention basins  

Catchment Area (ha) Comment  

External C 

ST05 

25.3 Stormwater runoff from the regional park will drain to the 

Jordan Springs East Precinct drainage corridor via overland 

flow and drainage networks.  

Riparian B 3.6 Stormwater runoff from the open spaces and channel within 

this catchment will drain to bio-retention Basin F, low flows will 

be treated to meet council’s water quality targets.  

Riparian C 5.2 Stormwater runoff from the open spaces and channel within 

this catchment will drain to the extent of the drainage corridor 

and be dispersed to South Creek.     

Catchment N 8.0 Stormwater runoff will be treated by a proprietary GPT before 

discharging into the drainage corridor. Low flows will be treated 

in bio-retention Basin F.   

Catchment Q 8.6 Stormwater runoff from the urban development will drain to bio-

retention Basin E before discharging into Regional Open 

Space.  The basin will provide treatment to meet council’s 

water quality targets. 
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Catchment Area (ha) Comment  

Catchment TC 3.8 Stormwater runoff from the town centre catchment will drain to 

GPTs. Half the catchment will drain to bio-retention Basin B. 

The basin provide treatment to meet council’s water quality 

targets. 

Catchment R 10.3 Stormwater runoff will be treated by Gross Pollutant Traps 

before discharging into the drainage corridor.   

Catchment S 3.7 Stormwater runoff will be treated by Gross Pollutant Traps 

before discharging into the drainage corridor.   

Catchment T 4.8 Stormwater runoff from the urban development will drain to bio-

retention Basin F. The basin will provide treatment to meet 

council’s water quality targets. 

Catchment U 14.9 Stormwater runoff from the urban development will drain to bio-

retention Basin G. The basin will provide treatment to meet 

council’s water quality targets. 

Catchment V 20.2 Stormwater runoff from the urban development will drain to bio-

retention Basin G. The basin will provide treatment to meet 

council’s water quality targets. 

3.2.4 MUSIC Modelling 

MUSIC is a continual-run conceptual water quality assessment model developed by the Combined Research 

Centre for Catchment Hydrology. MUSIC can be used to estimate the long term annual average stormwater 

volume generated by a catchment as well as the expected pollutant loads. It is able to conceptually simulate 

the performance of a group of stormwater treatment measures to assess whether a proposed stormwater 

quality management strategy is capable of satisfying stormwater quality objectives. MUSIC was chosen to 

verify the stormwater quality management strategy for the Jordan Springs East Precinct due to the following 

attributes: 

 It can account for the temporal variation in storm rainfall throughout the year 

 Modelling steps can be as low as 6 minutes to allow accurate modelling of treatment device 

 It can model a range of treatment devices 

 It can be used to estimate pollutant loads at any location within a catchment 

 It is based upon logical and industry accepted algorithms. 

MUSIC modelling requires a series of parameters to be nominated for rainfall data, rainfall/ runoff and 

pollutant inputs. Parameters are adopted from Water Sensitive Urban Design (WSUD) Technical Guidelines, 

December 2013, Penrith City Council and Draft NSW MUSIC Modelling Guidelines, August 2010, BMT WBM 

Pty Ltd.  These parameters are summarised in Section 3.2.4.1 to 3.2.4.5.  

3.2.4.1 Rainwater Tanks  

As described in Section 3.2.1 rainwater tanks within Jordan Springs East are assumed to have a volume of 

2,500L per dwelling modelled as 2000L available storage. The MUSIC model parameters and sources are 

outlined in Table 3-5.  

 



Jordan Springs East Precinct 
Stormwater Quality Management Report 

13 January 2017 Cardno 15 

Table 3-5 Rainwater Tank MUSIC model node parameters  

 

3.2.4.2 Bio-retention Basins  

The MUSIC model node parameters for the seven bio-retention basins vary depending on the catchment 

treatment required. The ranges and constant parameters are summarised in Table 3-6.  

Table 3-6 Bio-retention MUSIC model node parameters  

 

3.2.4.3 GPTs 

As described in Section 3.2.2 GPTs throughout Jordan Springs East Precinct are specified as Rocla CDS® 

units where achievable. In instances where Rocla CDS® units are not achievable due to site, or hydraulic 

constraints the alternative of Humes HumeGard® has been specified. Detailed designs of all GPTs in a 

development application are to be approved by PCC prior to a Construction Certificate being issued. Any 

proposed changes to the modelled GPT units in future will need to be approved by Penrith City Council prior 

to construction. The parameters of these MUSIC nodes are summarised in Table 3-7. 

 

MUSIC Model Parameter Input Value  Parameter Comment  

Tank Volume (m3) 2,000 80% of rainwater tank volume available (Draft NSW 

MUSIC Modelling Guidelines)   

Tank Surface Area (m2) 1.5 1.5m high tank with 0.2m above overflow pipe 

Annual demand (kL/year) 50 Non-potable Reuse rates from Penrith City Council 

WSUD Technical Guidelines – Between 320m2 to 

520m2 lot size.  

Daily demand (kL/year) 0.1 Non-potable Reuse rates from Penrith City Council 

WSUD Technical Guidelines – Between 320m2 to 

520m2 lot size. 

MUSIC Model Parameter Input Value  Parameter Comment  

Extended Detention Depth (m)  0.3 – 0.35 0.3m maximum depth specified in Penrith City 

Council WSUD Technical Guidelines. Due to 

insufficient storage volume achieved 0.05m of 

detention depth has been included.  

Filer Depth (m) 0.4 – 0.8 0.5m minimum depth specified in Penrith City 

Council WSUD Technical Guidelines. 0.4m filter 

depth adopted in one basin due to site constraints.  

TN Content of Filter Media (mg/kg) 800 Penrith City Council WSUD Technical Guidelines 

Orthophosphate Content of Filter 

Media (mg/kg) 

40 
Penrith City Council WSUD Technical Guidelines 
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Table 3-7 GPT MUSIC model node parameters  

 

3.2.4.4 Riparian corridor 

The Riparian corridor described in Section 3.2.2 is modelled within MUSIC as a vegetated swale. The 

channel has been segmented into four sections with varying parameters based on location of source 

catchments. The constant parameters are specified in Table 3-8.  

Table 3-8 Swale MUSIC model node parameters  

GPT Type  MUSIC Model Parameters  Parameter Comment  

Rocla CDS® 

Total 

Suspended 

Solids 

70% 

Reduction  

(concentration 

over 75mg/L) 

Penrith City Council WSUD Technical Guidelines   

Total 

Phosphorus 

30% 

Reduction  

(concentration 

over 0.5mg/L) 

Penrith City Council WSUD Technical Guidelines   

Total Nitrogen 0 Penrith City Council WSUD Technical Guidelines   

Gross 

Pollutants 

98% As per Blacktown City Council’s approved water 

quality node. 

Humes 

HumeGard® 

Total 

Suspended 

Solids 

41% Field Evaluation of the Nutrient Removal 

Performance of a Gross pollutant Trap (GPT) in 

Australia (Refer Appendix E). In accordance with 

Section 4.6 Penrith City Council WSUD Technical 

Guidelines.   

Total 

Phosphorus 

34% Test data for HumeGard – Refer Appendix E. In 

accordance with Section 4.6 Penrith City Council 

WSUD Technical Guidelines.   

Total Nitrogen 24% Test data for HumeGard – Refer Appendix E. In 

accordance with Section 4.6 Penrith City Council 

WSUD Technical Guidelines.   

Gross 

Pollutants 

85% Test data for HumeGard – Refer Appendix E. In 

accordance with Section 4.6 Penrith City Council 

WSUD Technical Guidelines.   

MUSIC Model Parameter Input Value  Parameter Comment  

Length Total (m)  1619 Total length of Riparian corridor within Jordan 

Springs East boundary.  

Bed slope (%)  0.7-1.47 Minimum/ maximum bed slopes within channel.   

Vegetation Height (m) 0.2 Based on average plant height specified for 

channel. 
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3.2.4.5 Catchment Nodes 

Catchments within MUSIC have been split into six land type nodes per catchment. These are; roof area 

captured by rainwater tank, roof bypass, road reserve (including driveways), lots (excluding roof and 

driveway), open space and any external undeveloped catchment draining to Jordan Springs East.   

Table 3-9 MUSIC model catchment node parameters  

 

Figure 3-6 provides an overview of the MUSIC model layout adopted in the assessment of the Jordan 

Springs East Precinct stormwater quality management masterplan. 

 

MUSIC Node 

Catchment Type 

% 

Impervious 

Parameter Comment  Pollutant Input Source 

Roof 100 Based on Penrith City Council WSUD 

Technical Guidelines  

Roof Area  (Penrith City 

Council WSUD Technical 

Guidelines)   

Road 85 Assessment of road reserve within 

Jordan Springs Precinct and 

proposed typical cross section    

Road Area  (Penrith City 

Council WSUD Technical 

Guidelines)   

Lots 57 Based on lot a breakdown of: 55% 

Roof Area, 10% Driveway Area, 

Other Impervious Area = 20% and 

Pervious Area = 15%. (Developer 

Handbook for Water Sensitive Urban 

Design: Blacktown City Council)    

Residential (Penrith City 

Council WSUD Technical 

Guidelines)   

Open Space 50 Open space type includes Bio-

retention basins, landscaped areas 

and play grounds.  

Urban (Penrith City 

Council WSUD Technical 

Guidelines)   

Undeveloped  2 External catchment areas are densely 

vegetated National Park indicative of 

little to no impervious area. 

Forest (Using MUSIC in 

Sydney’s Drinking Water 

Catchment) 
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Figure 3-6 Concept MUSIC Model Layout – Jordan Springs East Precinct 

 

 

3.2.5 Estimated Performance 

Stormwater quality objectives are driven by percentage reduction targets for four pollutants, Total 

Suspended Solids, Total Phosphorus, Total Nitrogen and Gross Pollutants. Thus the MUSIC model is 

required to estimate two things: 

1. The average annual pollutant loads generated by sources (i.e., roofs, roads, etc) 

2. The effectiveness of the proposed stormwater quality “treatment train” in removing stormwater 

pollutants. 

The effectiveness of the proposed stormwater quality treatment train in minimising stormwater pollutants 

across the Jordan Springs East Precinct is summarised in Table 3-10. For detailed modelling results refer to 

Appendix C. The pollutant reduction values for the following sections of the report exclude the treatment of 

external upstream catchments as requested by PCC and reflect the residual pollutant loads from treating the 

Jordan Springs East Precinct development catchment only. 
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Table 3-10 Jordan Springs East Precinct Stormwater Quality Treatment Train Effectiveness 

 

While the total pollutant reduction targets are demonstrated to be achievable at Pollutant Control Point (PCP) 

8 it is noted that as part of development of the stormwater quality management masterplan that some 

catchments are treated beyond the PCC DCP requirements to offset shortfalls in treatment in other 

catchments. All reasonable effort has been made to maximise treated catchment areas however for some 

minor catchments it is more practical and economical to provide infrastructure that achieves only part of 

PCC’s DCP performance targets. Table 3-11 provides a summary of the treatment performance at various 

PCPs and the below provides a summary of the key components of the Jordan Springs East Precinct 

stormwater quality treatment strategy: 

 PCP 2 and PCP 3 contribute to the treatment effectiveness at PCP 6 (outlet of the Riparian 

Corridor). The treatment efficiencies achieved in PCP 2 and PCP 3 offset performance shortfalls in 

other smaller catchments with the resultant treatment effectiveness at PCP 6 closely matching the 

performance targets of PCC’s DCP; 

 PCPs 1, 4, 5, 6 and 7 contribute to the treatment effectiveness at PCP 8 (Jordan Springs East 

Precinct PCP). The performance shortfall at PCP 4 is offset by the treatment efficiencies achieved in 

PCPs 1, 5, 6 and 7 with the treatment effectiveness at PCP 8 closely matching the performance 

targets of PCC’s DCP; 

 External catchments are shown as forming part of the model and have been included only for the 

purpose of ensuring flow and storage volumes are accurately modelled however the results shown in 

Table 3-10 and Table 3-11 exclude concessions for treating these catchments. 

 

 

 

 

 

 

 

 

 

 

Pollutant Control Point 8 

Pollutant Sources Residual 

Load 

Percentage 

Reduction 

PCC DCP 

Reduction Target 

Gross Pollutants (kg/year) 19,200 308 98% 90% 

Total Suspended Solids (kg/year) 119,000 15,600 87% 85% 

Total Phosphorus (kg/year) 223 81.7 63% 60% 

Total Nitrogen (kg/year) 1,460 755 48% 45% 
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Table 3-11 Intermediate Stormwater Quality Treatment Train Effectiveness 

 

3.2.6 Delivery 

Stormwater quality management assets and infrastructure will generally be delivered in accordance with the 

subdivision staging plan for the Jordan Springs East Precinct such that: 

 GPTs are installed and operational during civil works; 

 GPTs are to be maintained by the developer for a minimum of 1 year following the issue of 

Subdivision Certificates; 

 Rainwater tanks are installed as part of housing construction; 

 Bio-retention basins function as temporary sedimentation basins during civil works and housing 

construction until such time as 90% of the total contributing catchment is developed; and 

 Establishment of fully operational bio-retention basins once 90% of the total contributing catchment 

is developed. 

 Bio-retention basins are to be maintained for a period of 3 years following completion of construction 

works, before being handed over to PCC.  

3.2.7 Regional Opportunities 

As part of stormwater quality treatment modelling conducted for this report the treatment of external 

catchments has not been included in the assessment as requested by PCC. It is noted that there is the 

opportunity to consider a concession for treating the external catchments in the context of the achieving the 

SREP 30 performance objectives for the Regional stormwater quality strategy. 

 

 

 

 

 

 

Pollutant GP Reduction TSS Reduction TP Reduction TN Reduction 

PCC DCP Reduction Target 90% 85% 60% 45% 

Pollutant Control Point 1 99% 88% 71% 61% 

Pollutant Control Point 2 99% 94% 81% 73% 

Pollutant Control Point 3 99% 94% 79% 69% 

Pollutant Control Point 4 91% 54% 23% 26% 

Pollutant Control Point 5 99% 94% 81% 71% 

Pollutant Control Point 6 100% 91% 62% 39% 

Pollutant Control Point 7 98% 90% 75% 64% 
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4 Conclusion 

This report has detailed the stormwater quality management criteria applicable to the Jordan Springs East 

Precinct and how these form part of the ultimate St Mary’s ADI stormwater quality management strategy to 

satisfy the objectives established in the SREP 30.  

It is recommended that the Jordan Springs East Precinct stormwater quality performance objectives be 

sourced from the Penrith City Council Development Control Plan with similar performance objectives as 

those applied to the Jordan Springs Precinct and Ropes Crossing Precinct. Based on this framework the 

Jordan Springs East Precinct will consist of: 

 Rainwater tanks on all residential lots; 

 7 bio-retention basins strategically located to maximise treated catchment; 

 Gross Pollutant Traps at each low flow outlet; and 

 A vegetated Riparian corridor from south to north throughout the Precinct. 

MUSIC modelling of the stormwater quality management masterplan provides the following anticipated 

treatment efficiencies (excludes credits for treating existing upstream catchments): 

 

As indicated above, implementation of the proposed stormwater quality management masterplan for the 

Jordan Springs East Precinct will comply with PCC’s DCP requirements with details of each treatment 

component to be refined during detailed design. 

Ultimate compliance with the objectives established in the SREP 30 are to be achieved through the 

construction of Regional stormwater quality infrastructure aimed at supplementing the treatment efficiencies 

achieved within the smaller Precincts (Jordan Springs Precinct, Ropes Crossing Precinct and Jordan Springs 

East Precinct). The Regional stormwater quality infrastructure are located external to the Jordan Springs 

East Precinct with details to be addressed in a separate report by others. 

Pollutant Control Point 8 

Pollutant Sources Residual 

Load 

Percentage 

Reduction 

PCC DCP 

Reduction Target 

Gross Pollutants (kg/year) 19,200 308 98% 90% 

Total Suspended Solids (kg/year) 119,000 15,600 87% 85% 

Total Phosphorus (kg/year) 223 81.7 63% 60% 

Total Nitrogen (kg/year) 1,460 755 48% 45% 
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STORMWATER QUALITY MANAGEMENT MASTERPLAN 
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D 
MUSIC LINK RESULTS 
  



Project Details

Project: 89914020 Stormwater Quality Management
Rev31

Report Export Date: 10/10/2016

Catchment Name: DADesign_Rev31_50%of1yrFlows

Catchment Area: 308.512ha

Impervious Area*: 54.58%

Rainfall Station: 67113 PENRITH

Modelling Time-step: 6 Minutes

Modelling Period: 1/01/1999 - 31/12/2008 11:54:00 PM

Mean Annual
Rainfall: 691mm

Evapotranspiration: 1158mm

MUSIC Version: 6.2.0

MUSIC-link data
Version: 6.20

Study Area: Penrith

Scenario: Penrith Development

Company Details

Company: Cardno

Contact: Catriona Tait

Address: Level 9 - The Forum, 203 Pacific Highway, St Leonards,
NSW, 2065

Phone: 90247186

Email: catriona.tait@cardno.com.au

Treatment Train Effectiveness

Node: Water Quality
Checkpoint 8 Reduction

Flow 11.4%

TSS 86.9%

TP 63.3%

TN 48.2%

GP 98.4%

Treatment Nodes

Node Type Number

Bio Retention Node 7

Swale Node 4

Rain Water Tank Node 21

GPT Node 23

Generic Node 1

Source Nodes

Node Type Number

Urban Source Node 117

Forest Source Node 9

MUSIC-link Report

* takes into account area from all source nodes that link to the chosen reporting node, excluding Import Data Nodes

Comments

Invalid Results Summary -

Source Nodes -

Undeveloped Catchments (ALL)

modelled as forest type land parameter taken from "Using MUSIC in Sydney's Drinking Water Catchment"

Roof and Lot Catchments (ALL)

all data doubled in MUSIC link - input values correct for nodes

Roof Catchments (ALL)

Base flow parameters - Not Applicable - 0% Pervious

Bioretention Basins -

Bioretention Basin A, B, C, E, F and G

Extended detention depth = 350mm

Increase storage volume to achieve pollutant reductions

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions

1 of 32



Bioretention Bain D

Filter media depth = 400mm

Limited depth to achieve grade to tailout drain

All Bioretention

PET Scaling Factor = 1

Rainwater Tanks -

Threshold Hydraulic Loading for C** (m/yr) = 3500

Total Nitrogen - C** (mg/L) = 1.4

Total Phosphorus - C** (mg/L) = 0.13

Total Suspended Solids - C** (mg/L) = 12

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions

2 of 32



Passing Parameters

Node Type Node Name Parameter Min Max Actual

Bio Bioretention Basin A Hi-flow bypass rate (cum/sec) None 99 0.79

Bio Bioretention Basin B Hi-flow bypass rate (cum/sec) None 99 0.91

Bio Bioretention Basin C Hi-flow bypass rate (cum/sec) None 99 0.72

Bio Bioretention Basin D Hi-flow bypass rate (cum/sec) None 99 2.1

Bio Bioretention Basin D PET Scaling Factor 2.1 2.1 2.1

Bio Bioretention Basin E Hi-flow bypass rate (cum/sec) None 99 10

Bio Bioretention Basin G Hi-flow bypass rate (cum/sec) None 99 2.18

Forest D - Undeveloped Area Impervious (ha) None None 0.020

Forest D - Undeveloped Area Pervious (ha) None None 1.069

Forest D - Undeveloped Total Area (ha) None None 1.09

Forest Ext B - Undeveloped Area Impervious (ha) None None 0.030

Forest Ext B - Undeveloped Area Pervious (ha) None None 1.969

Forest Ext B - Undeveloped Total Area (ha) None None 2

Forest Ext C - ST01 - Undeveloped Area Impervious (ha) None None 0.202

Forest Ext C - ST01 - Undeveloped Area Pervious (ha) None None 13.198

Forest Ext C - ST01 - Undeveloped Total Area (ha) None None 13.4

Forest Ext C - ST05 - Undeveloped Area Impervious (ha) None None 0.476

Forest Ext C - ST05 - Undeveloped Area Pervious (ha) None None 24.82

Forest Ext C - ST05 - Undeveloped Total Area (ha) None None 25.3

Forest J - Undeveloped Area Impervious (ha) None None 0.006

Forest J - Undeveloped Area Pervious (ha) None None 0.343

Forest J - Undeveloped Total Area (ha) None None 0.35

Forest L - Undeveloped Area Impervious (ha) None None 0.005

Forest L - Undeveloped Area Pervious (ha) None None 0.284

Forest L - Undeveloped Total Area (ha) None None 0.29

Forest M - Undeveloped Area Impervious (ha) None None 0.001

Forest M - Undeveloped Area Pervious (ha) None None 0.098

Forest M - Undeveloped Total Area (ha) None None 0.1

Forest Pre ST02 - Undeveloped Area Impervious (ha) None None 0.159

Forest Pre ST02 - Undeveloped Area Pervious (ha) None None 10.39

Forest Pre ST02 - Undeveloped Total Area (ha) None None 10.55

Forest V - Undeveloped Area Impervious (ha) None None 0.107

Forest V - Undeveloped Area Pervious (ha) None None 4.652

Forest V - Undeveloped Total Area (ha) None None 4.76

GPT A - CDS 2018 Hi-flow bypass rate (cum/sec) None 99 0.55

GPT B - CDS 1015 Hi-flow bypass rate (cum/sec) None 99 0.18

GPT C - CDS 1518 Hi-flow bypass rate (cum/sec) None 99 0.35

GPT D - CDS 2018 Hi-flow bypass rate (cum/sec) None 99 0.55

GPT E - CDS 1009 Hi-flow bypass rate (cum/sec) None 99 0.1

GPT F - CDS 1012 Hi-flow bypass rate (cum/sec) None 99 0.12

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

GPT G - CDS 1009 Hi-flow bypass rate (cum/sec) None 99 0.1

GPT Humegard 2015 Hi-flow bypass rate (cum/sec) None 99 1.2

GPT J - CDS 2018 Hi-flow bypass rate (cum/sec) None 99 0.55

GPT L - CDS 1012 Hi-flow bypass rate (cum/sec) None 99 0.12

GPT N - CDS 2018 Hi-flow bypass rate (cum/sec) None 99 0.55

GPT Q - CDS 2018 Hi-flow bypass rate (cum/sec) None 99 0.55

GPT R - CDS 1518 Hi-flow bypass rate (cum/sec) None 99 0.35

GPT S - Bypass - CDS 1009 Hi-flow bypass rate (cum/sec) None 99 0.1

GPT S - CDS 1009 Hi-flow bypass rate (cum/sec) None 99 0.1

GPT T - CDS 1015 Hi-flow bypass rate (cum/sec) None 99 0.18

GPT TC - Bypass - CDS 1009 Hi-flow bypass rate (cum/sec) None 99 0.1

GPT TC - CDS 1012 Hi-flow bypass rate (cum/sec) None 99 0.12

GPT Trash Rack Hi-flow bypass rate (cum/sec) None 99 1.3

GPT U - CDS 2028 Hi-flow bypass rate (cum/sec) None 99 0.8

GPT V - CDS 2028 Hi-flow bypass rate (cum/sec) None 99 0.8

Post Post-Development Node % Load Reduction None None 11.4

Post Post-Development Node GP % Load Reduction 90 None 98.4

Post Post-Development Node TN % Load Reduction 45 None 48.2

Post Post-Development Node TP % Load Reduction 60 None 63.3

Post Post-Development Node TSS % Load Reduction 85 None 86.9

Pre Pre-Development ST02 % Load Reduction None None 0

Swale Swale Reach 1 Bed slope 0.01 0.05 0.0147

Urban A - Lots Area Impervious (ha) None None 0.963

Urban A - Lots Area Impervious (ha) None None 0.963

Urban A - Lots Area Pervious (ha) None None 0.736

Urban A - Lots Area Pervious (ha) None None 0.736

Urban A - Lots Total Area (ha) None None 1.7

Urban A - Lots Total Area (ha) None None 1.7

Urban A - Open Space Area Impervious (ha) None None 0.515

Urban A - Open Space Area Pervious (ha) None None 0.515

Urban A - Open Space Total Area (ha) None None 1.03

Urban A - Road Area Impervious (ha) None None 2.875

Urban A - Road Area Impervious (ha) None None 2.875

Urban A - Road Area Pervious (ha) None None 0.524

Urban A - Road Area Pervious (ha) None None 0.524

Urban A - Road Total Area (ha) None None 3.4

Urban A - Road Total Area (ha) None None 3.4

Urban A - Roof Area Impervious (ha) None None 1.34

Urban A - Roof Area Pervious (ha) None None 0

Urban A - Roof Total Area (ha) None None 1.34

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban A - Tank Area Impervious (ha) None None 1.34

Urban A - Tank Area Pervious (ha) None None 0

Urban A - Tank Total Area (ha) None None 1.34

Urban A Bypass - Open Space Area Impervious (ha) None None 0.715

Urban A Bypass - Open Space Area Pervious (ha) None None 0.704

Urban A Bypass - Open Space Total Area (ha) None None 1.42

Urban B - Lots Area Impervious (ha) None None 0.527

Urban B - Lots Area Impervious (ha) None None 0.527

Urban B - Lots Area Pervious (ha) None None 0.402

Urban B - Lots Area Pervious (ha) None None 0.402

Urban B - Lots Total Area (ha) None None 0.93

Urban B - Lots Total Area (ha) None None 0.93

Urban B - Open Space Area Impervious (ha) None None 0.015

Urban B - Open Space Area Pervious (ha) None None 0.014

Urban B - Open Space Total Area (ha) None None 0.03

Urban B - Road Area Impervious (ha) None None 1.083

Urban B - Road Area Impervious (ha) None None 1.083

Urban B - Road Area Pervious (ha) None None 0.186

Urban B - Road Area Pervious (ha) None None 0.186

Urban B - Road Total Area (ha) None None 1.27

Urban B - Road Total Area (ha) None None 1.27

Urban B - Roof Area Impervious (ha) None None 0.73

Urban B - Roof Area Pervious (ha) None None 0

Urban B - Roof Total Area (ha) None None 0.73

Urban B - Tank Area Impervious (ha) None None 0.73

Urban B - Tank Area Pervious (ha) None None 0

Urban B - Tank Total Area (ha) None None 0.73

Urban C - Open Space Area Impervious (ha) None None 0.165

Urban C - Open Space Area Pervious (ha) None None 0.165

Urban C - Open Space Total Area (ha) None None 0.33

Urban C - Bypass - Open Space Area Impervious (ha) None None 0.575

Urban C - Bypass - Open Space Area Pervious (ha) None None 0.575

Urban C - Bypass - Open Space Total Area (ha) None None 1.15

Urban C - Lots Area Impervious (ha) None None 0.907

Urban C - Lots Area Impervious (ha) None None 0.907

Urban C - Lots Area Pervious (ha) None None 0.682

Urban C - Lots Area Pervious (ha) None None 0.682

Urban C - Lots Total Area (ha) None None 1.59

Urban C - Lots Total Area (ha) None None 1.59

Urban C - Road Area Impervious (ha) None None 2.275

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban C - Road Area Impervious (ha) None None 2.275

Urban C - Road Area Pervious (ha) None None 0.414

Urban C - Road Area Pervious (ha) None None 0.414

Urban C - Road Total Area (ha) None None 2.69

Urban C - Road Total Area (ha) None None 2.69

Urban C - Roof Area Impervious (ha) None None 1.25

Urban C - Roof Area Pervious (ha) None None 0

Urban C - Roof Total Area (ha) None None 1.25

Urban C - Tank Area Impervious (ha) None None 1.25

Urban C - Tank Area Pervious (ha) None None 0

Urban C - Tank Total Area (ha) None None 1.25

Urban D - Bypass - Open Space Area Impervious (ha) None None 0.438

Urban D - Bypass - Open Space Area Pervious (ha) None None 0.431

Urban D - Bypass - Open Space Total Area (ha) None None 0.87

Urban D - Lots Area Impervious (ha) None None 0.291

Urban D - Lots Area Impervious (ha) None None 0.291

Urban D - Lots Area Pervious (ha) None None 0.218

Urban D - Lots Area Pervious (ha) None None 0.218

Urban D - Lots Total Area (ha) None None 0.51

Urban D - Lots Total Area (ha) None None 0.51

Urban D - Open Space Area Impervious (ha) None None 0.114

Urban D - Open Space Area Pervious (ha) None None 0.115

Urban D - Open Space Total Area (ha) None None 0.23

Urban D - Road Area Impervious (ha) None None 1.092

Urban D - Road Area Impervious (ha) None None 1.092

Urban D - Road Area Pervious (ha) None None 0.187

Urban D - Road Area Pervious (ha) None None 0.187

Urban D - Road Total Area (ha) None None 1.28

Urban D - Road Total Area (ha) None None 1.28

Urban D - Roof Area Impervious (ha) None None 0.4

Urban D - Roof Area Pervious (ha) None None 0

Urban D - Roof Total Area (ha) None None 0.4

Urban D -Tank Area Impervious (ha) None None 0.4

Urban D -Tank Area Pervious (ha) None None 0

Urban D -Tank Total Area (ha) None None 0.4

Urban E - Lots Area Impervious (ha) None None 0.216

Urban E - Lots Area Impervious (ha) None None 0.216

Urban E - Lots Area Pervious (ha) None None 0.163

Urban E - Lots Area Pervious (ha) None None 0.163

Urban E - Lots Total Area (ha) None None 0.38

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban E - Lots Total Area (ha) None None 0.38

Urban E - Road Area Impervious (ha) None None 0.366

Urban E - Road Area Impervious (ha) None None 0.366

Urban E - Road Area Pervious (ha) None None 0.063

Urban E - Road Area Pervious (ha) None None 0.063

Urban E - Road Total Area (ha) None None 0.43

Urban E - Road Total Area (ha) None None 0.43

Urban E - Roof Area Impervious (ha) None None 0.3

Urban E - Roof Area Pervious (ha) None None 0

Urban E - Roof Total Area (ha) None None 0.3

Urban E - Tank Area Impervious (ha) None None 0.3

Urban E - Tank Area Pervious (ha) None None 0

Urban E - Tank Total Area (ha) None None 0.3

Urban Ext A_OpenSpace Area Impervious (ha) None None 1.25

Urban Ext A_OpenSpace Area Pervious (ha) None None 1.25

Urban Ext A_OpenSpace Total Area (ha) None None 2.5

Urban Ext A_Road Area Impervious (ha) None None 3.773

Urban Ext A_Road Area Pervious (ha) None None 1.626

Urban Ext A_Road Total Area (ha) None None 5.4

Urban Ext A_Roof Area Impervious (ha) None None 7.1

Urban Ext A_Roof Area Pervious (ha) None None 0

Urban Ext A_Roof Total Area (ha) None None 7.1

Urban Ext A_Urban Area Impervious (ha) None None 4.890

Urban Ext A_Urban Area Pervious (ha) None None 4.909

Urban Ext A_Urban Total Area (ha) None None 9.8

Urban Ext B_Road Area Impervious (ha) None None 3.144

Urban Ext B_Road Area Pervious (ha) None None 1.355

Urban Ext B_Road Total Area (ha) None None 4.5

Urban Ext B_Roof Area Impervious (ha) None None 7

Urban Ext B_Roof Area Pervious (ha) None None 0

Urban Ext B_Roof Total Area (ha) None None 7

Urban Ext B_Urban Area Impervious (ha) None None 4.790

Urban Ext B_Urban Area Pervious (ha) None None 4.809

Urban Ext B_Urban Total Area (ha) None None 9.6

Urban F - Lots Area Impervious (ha) None None 0.172

Urban F - Lots Area Impervious (ha) None None 0.172

Urban F - Lots Area Pervious (ha) None None 0.127

Urban F - Lots Area Pervious (ha) None None 0.127

Urban F - Lots Total Area (ha) None None 0.3

Urban F - Lots Total Area (ha) None None 0.3

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban F - Open Space Area Impervious (ha) None None 0.090

Urban F - Open Space Area Pervious (ha) None None 0.089

Urban F - Open Space Total Area (ha) None None 0.18

Urban F - Road Area Impervious (ha) None None 0.994

Urban F - Road Area Impervious (ha) None None 0.994

Urban F - Road Area Pervious (ha) None None 0.175

Urban F - Road Area Pervious (ha) None None 0.175

Urban F - Road Total Area (ha) None None 1.17

Urban F - Road Total Area (ha) None None 1.17

Urban F - Roof Area Impervious (ha) None None 0.24

Urban F - Roof Area Pervious (ha) None None 0

Urban F - Roof Total Area (ha) None None 0.24

Urban F - Tank Area Impervious (ha) None None 0.24

Urban F - Tank Area Pervious (ha) None None 0

Urban F - Tank Total Area (ha) None None 0.24

Urban G - Lots Area Impervious (ha) None None 0.154

Urban G - Lots Area Impervious (ha) None None 0.154

Urban G - Lots Area Pervious (ha) None None 0.115

Urban G - Lots Area Pervious (ha) None None 0.115

Urban G - Lots Total Area (ha) None None 0.27

Urban G - Lots Total Area (ha) None None 0.27

Urban G - Open Space Area Impervious (ha) None None 0.090

Urban G - Open Space Area Pervious (ha) None None 0.089

Urban G - Open Space Total Area (ha) None None 0.18

Urban G - Road Area Impervious (ha) None None 0.501

Urban G - Road Area Impervious (ha) None None 0.501

Urban G - Road Area Pervious (ha) None None 0.088

Urban G - Road Area Pervious (ha) None None 0.088

Urban G - Road Total Area (ha) None None 0.59

Urban G - Road Total Area (ha) None None 0.59

Urban G - Roof Area Impervious (ha) None None 0.21

Urban G - Roof Area Pervious (ha) None None 0

Urban G - Roof Total Area (ha) None None 0.21

Urban G - Tank Area Impervious (ha) None None 0.21

Urban G - Tank Area Pervious (ha) None None 0

Urban G - Tank Total Area (ha) None None 0.21

Urban J - Bypass - Open Space Area Impervious (ha) None None 0.54

Urban J - Bypass - Open Space Area Pervious (ha) None None 0.54

Urban J - Bypass - Open Space Total Area (ha) None None 1.08

Urban J - Lots Area Impervious (ha) None None 1.160

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban J - Lots Area Impervious (ha) None None 1.160

Urban J - Lots Area Pervious (ha) None None 0.859

Urban J - Lots Area Pervious (ha) None None 0.859

Urban J - Lots Total Area (ha) None None 2.02

Urban J - Lots Total Area (ha) None None 2.02

Urban J - Road Area Impervious (ha) None None 3.020

Urban J - Road Area Impervious (ha) None None 3.020

Urban J - Road Area Pervious (ha) None None 0.519

Urban J - Road Area Pervious (ha) None None 0.519

Urban J - Road Total Area (ha) None None 3.54

Urban J - Road Total Area (ha) None None 3.54

Urban J - Roof Area Impervious (ha) None None 1.59

Urban J - Roof Area Pervious (ha) None None 0

Urban J - Roof Total Area (ha) None None 1.59

Urban J - Tank Area Impervious (ha) None None 1.59

Urban J - Tank Area Pervious (ha) None None 0

Urban J - Tank Total Area (ha) None None 1.59

Urban K - Bypass - Open Space Area Impervious (ha) None None 0.125

Urban K - Bypass - Open Space Area Pervious (ha) None None 0.124

Urban K - Bypass - Open Space Total Area (ha) None None 0.25

Urban K - Lots Area Impervious (ha) None None 0.416

Urban K - Lots Area Impervious (ha) None None 0.416

Urban K - Lots Area Pervious (ha) None None 0.313

Urban K - Lots Area Pervious (ha) None None 0.313

Urban K - Lots Total Area (ha) None None 0.73

Urban K - Lots Total Area (ha) None None 0.73

Urban K - Road Area Impervious (ha) None None 0.657

Urban K - Road Area Impervious (ha) None None 0.657

Urban K - Road Area Pervious (ha) None None 0.112

Urban K - Road Area Pervious (ha) None None 0.112

Urban K - Road Total Area (ha) None None 0.77

Urban K - Road Total Area (ha) None None 0.77

Urban K - Roof Area Impervious (ha) None None 0.57

Urban K - Roof Area Pervious (ha) None None 0

Urban K - Roof Total Area (ha) None None 0.57

Urban K - Tank Area Impervious (ha) None None 0.57

Urban K - Tank Area Pervious (ha) None None 0

Urban K - Tank Total Area (ha) None None 0.57

Urban L - Lots Area Impervious (ha) None None 0.247

Urban L - Lots Area Impervious (ha) None None 0.247

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban L - Lots Area Pervious (ha) None None 0.182

Urban L - Lots Area Pervious (ha) None None 0.182

Urban L - Lots Total Area (ha) None None 0.43

Urban L - Lots Total Area (ha) None None 0.43

Urban L - Open Space Area Impervious (ha) None None 0.025

Urban L - Open Space Area Pervious (ha) None None 0.024

Urban L - Open Space Total Area (ha) None None 0.05

Urban L - Road Area Impervious (ha) None None 0.691

Urban L - Road Area Impervious (ha) None None 0.691

Urban L - Road Area Pervious (ha) None None 0.118

Urban L - Road Area Pervious (ha) None None 0.118

Urban L - Road Total Area (ha) None None 0.81

Urban L - Road Total Area (ha) None None 0.81

Urban L - Roof Area Impervious (ha) None None 0.34

Urban L - Roof Area Pervious (ha) None None 0

Urban L - Roof Total Area (ha) None None 0.34

Urban L - Tank Area Impervious (ha) None None 0.34

Urban L - Tank Area Pervious (ha) None None 0

Urban L - Tank Total Area (ha) None None 0.34

Urban M - Lots Area Impervious (ha) None None 0.838

Urban M - Lots Area Impervious (ha) None None 0.838

Urban M - Lots Area Pervious (ha) None None 0.631

Urban M - Lots Area Pervious (ha) None None 0.631

Urban M - Lots Total Area (ha) None None 1.47

Urban M - Lots Total Area (ha) None None 1.47

Urban M - Open Space Area Impervious (ha) None None 0.055

Urban M - Open Space Area Pervious (ha) None None 0.055

Urban M - Open Space Total Area (ha) None None 0.11

Urban M - Road Area Impervious (ha) None None 2.073

Urban M - Road Area Impervious (ha) None None 2.073

Urban M - Road Area Pervious (ha) None None 0.356

Urban M - Road Area Pervious (ha) None None 0.356

Urban M - Road Total Area (ha) None None 2.43

Urban M - Road Total Area (ha) None None 2.43

Urban M - Roof Area Impervious (ha) None None 1.16

Urban M - Roof Area Pervious (ha) None None 0

Urban M - Roof Total Area (ha) None None 1.16

Urban M - Tank Area Impervious (ha) None None 1.16

Urban M - Tank Area Pervious (ha) None None 0

Urban M - Tank Total Area (ha) None None 1.16

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban N - Lots Area Impervious (ha) None None 1.021

Urban N - Lots Area Impervious (ha) None None 1.021

Urban N - Lots Area Pervious (ha) None None 0.768

Urban N - Lots Area Pervious (ha) None None 0.768

Urban N - Lots Total Area (ha) None None 1.79

Urban N - Lots Total Area (ha) None None 1.79

Urban N - Road Area Impervious (ha) None None 2.888

Urban N - Road Area Impervious (ha) None None 2.888

Urban N - Road Area Pervious (ha) None None 0.511

Urban N - Road Area Pervious (ha) None None 0.511

Urban N - Road Total Area (ha) None None 3.4

Urban N - Road Total Area (ha) None None 3.4

Urban N - Roof Area Impervious (ha) None None 1.4

Urban N - Roof Area Pervious (ha) None None 0

Urban N - Roof Total Area (ha) None None 1.4

Urban N - Tank Area Impervious (ha) None None 1.4

Urban N - Tank Area Pervious (ha) None None 0

Urban N - Tank Total Area (ha) None None 1.4

Urban Pre - Ext B_Road Area Impervious (ha) None None 3.144

Urban Pre - Ext B_Road Area Pervious (ha) None None 1.355

Urban Pre - Ext B_Road Total Area (ha) None None 4.5

Urban Pre - Ext B_Roof Area Impervious (ha) None None 7

Urban Pre - Ext B_Roof Area Pervious (ha) None None 0

Urban Pre - Ext B_Roof Total Area (ha) None None 7

Urban Pre - Ext B_Urban Area Impervious (ha) None None 4.790

Urban Pre - Ext B_Urban Area Pervious (ha) None None 4.809

Urban Pre - Ext B_Urban Total Area (ha) None None 9.6

Urban Q - Lots Area Impervious (ha) None None 1.016

Urban Q - Lots Area Impervious (ha) None None 1.016

Urban Q - Lots Area Pervious (ha) None None 0.753

Urban Q - Lots Area Pervious (ha) None None 0.753

Urban Q - Lots Total Area (ha) None None 1.77

Urban Q - Lots Total Area (ha) None None 1.77

Urban Q - Open Space Area Impervious (ha) None None 0.245

Urban Q - Open Space Area Pervious (ha) None None 0.245

Urban Q - Open Space Total Area (ha) None None 0.49

Urban Q - Road Area Impervious (ha) None None 3.002

Urban Q - Road Area Impervious (ha) None None 3.002

Urban Q - Road Area Pervious (ha) None None 0.547

Urban Q - Road Area Pervious (ha) None None 0.547

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban Q - Road Total Area (ha) None None 3.55

Urban Q - Road Total Area (ha) None None 3.55

Urban Q - Roof Area Impervious (ha) None None 1.39

Urban Q - Roof Area Pervious (ha) None None 0

Urban Q - Roof Total Area (ha) None None 1.39

Urban Q - Tank Area Impervious (ha) None None 1.39

Urban Q - Tank Area Pervious (ha) None None 0

Urban Q - Tank Total Area (ha) None None 1.39

Urban R - Bypass - Open Space Area Impervious (ha) None None 0.0909999999999999

Urban R - Bypass - Open Space Area Pervious (ha) None None 0.0910000000000001

Urban R - Bypass - Open Space Total Area (ha) None None 0.182

Urban R - Lots Area Impervious (ha) None None 0.833

Urban R - Lots Area Impervious (ha) None None 0.833

Urban R - Lots Area Pervious (ha) None None 0.636

Urban R - Lots Area Pervious (ha) None None 0.636

Urban R - Lots Total Area (ha) None None 1.47

Urban R - Lots Total Area (ha) None None 1.47

Urban R - Road Area Impervious (ha) None None 2.207

Urban R - Road Area Impervious (ha) None None 2.207

Urban R - Road Area Pervious (ha) None None 0.402

Urban R - Road Area Pervious (ha) None None 0.402

Urban R - Road Total Area (ha) None None 2.61

Urban R - Road Total Area (ha) None None 2.61

Urban R - Roof Area Impervious (ha) None None 1.15

Urban R - Roof Area Pervious (ha) None None 0

Urban R - Roof Total Area (ha) None None 1.15

Urban R - Tank Area Impervious (ha) None None 1.15

Urban R - Tank Area Pervious (ha) None None 0

Urban R - Tank Total Area (ha) None None 1.15

Urban Rip A - Open Space Area Impervious (ha) None None 3

Urban Rip A - Open Space Area Pervious (ha) None None 3

Urban Rip A - Open Space Total Area (ha) None None 6

Urban Rip A - Road Area Impervious (ha) None None 0.187

Urban Rip A - Road Area Impervious (ha) None None 0.187

Urban Rip A - Road Area Pervious (ha) None None 0.032

Urban Rip A - Road Area Pervious (ha) None None 0.032

Urban Rip A - Road Total Area (ha) None None 0.22

Urban Rip A - Road Total Area (ha) None None 0.22

Urban Rip B - Open Space Area Impervious (ha) None None 1.801

Urban Rip B - Open Space Area Pervious (ha) None None 1.828

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban Rip B - Open Space Total Area (ha) None None 3.63

Urban Rip C - Open Space Area Impervious (ha) None None 2.570

Urban Rip C - Open Space Area Pervious (ha) None None 2.609

Urban Rip C - Open Space Total Area (ha) None None 5.18

Urban S - Bypass - Lots Area Impervious (ha) None None 0.079

Urban S - Bypass - Lots Area Impervious (ha) None None 0.079

Urban S - Bypass - Lots Area Pervious (ha) None None 0.060

Urban S - Bypass - Lots Area Pervious (ha) None None 0.060

Urban S - Bypass - Lots Total Area (ha) None None 0.14

Urban S - Bypass - Lots Total Area (ha) None None 0.14

Urban S - Bypass - Road Area Impervious (ha) None None 0.566

Urban S - Bypass - Road Area Impervious (ha) None None 0.566

Urban S - Bypass - Road Area Pervious (ha) None None 0.103

Urban S - Bypass - Road Area Pervious (ha) None None 0.103

Urban S - Bypass - Road Total Area (ha) None None 0.67

Urban S - Bypass - Road Total Area (ha) None None 0.67

Urban S - Bypass - Roof Area Impervious (ha) None None 0.11

Urban S - Bypass - Roof Area Pervious (ha) None None 0

Urban S - Bypass - Roof Total Area (ha) None None 0.11

Urban S - Bypass - Tank Area Impervious (ha) None None 0.11

Urban S - Bypass - Tank Area Pervious (ha) None None 0

Urban S - Bypass - Tank Total Area (ha) None None 0.11

Urban S - Lots Area Impervious (ha) None None 0.323

Urban S - Lots Area Impervious (ha) None None 0.323

Urban S - Lots Area Pervious (ha) None None 0.246

Urban S - Lots Area Pervious (ha) None None 0.246

Urban S - Lots Total Area (ha) None None 0.57

Urban S - Lots Total Area (ha) None None 0.57

Urban S - Road Area Impervious (ha) None None 0.702

Urban S - Road Area Impervious (ha) None None 0.702

Urban S - Road Area Pervious (ha) None None 0.127

Urban S - Road Area Pervious (ha) None None 0.127

Urban S - Road Total Area (ha) None None 0.83

Urban S - Road Total Area (ha) None None 0.83

Urban S - Roof Area Impervious (ha) None None 0.45

Urban S - Roof Area Pervious (ha) None None 0

Urban S - Roof Total Area (ha) None None 0.45

Urban S - Tank Area Impervious (ha) None None 0.45

Urban S - Tank Area Pervious (ha) None None 0

Urban S - Tank Total Area (ha) None None 0.45

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban T - Lots Area Impervious (ha) None None 0.425

Urban T - Lots Area Impervious (ha) None None 0.425

Urban T - Lots Area Pervious (ha) None None 0.324

Urban T - Lots Area Pervious (ha) None None 0.324

Urban T - Lots Total Area (ha) None None 0.75

Urban T - Lots Total Area (ha) None None 0.75

Urban T - Open Space Area Impervious (ha) None None 0.506

Urban T - Open Space Area Pervious (ha) None None 0.513

Urban T - Open Space Total Area (ha) None None 1.02

Urban T - Road Area Impervious (ha) None None 1.605

Urban T - Road Area Impervious (ha) None None 1.605

Urban T - Road Area Pervious (ha) None None 0.284

Urban T - Road Area Pervious (ha) None None 0.284

Urban T - Road Total Area (ha) None None 1.89

Urban T - Road Total Area (ha) None None 1.89

Urban T - Roof Area Impervious (ha) None None 0.59

Urban T - Roof Area Pervious (ha) None None 0

Urban T - Roof Total Area (ha) None None 0.59

Urban T - Tank Area Impervious (ha) None None 0.59

Urban T - Tank Area Pervious (ha) None None 0

Urban T - Tank Total Area (ha) None None 0.59

Urban TC - Bypass - Lots Area Impervious (ha) None None 0.211

Urban TC - Bypass - Lots Area Impervious (ha) None None 0.211

Urban TC - Bypass - Lots Area Pervious (ha) None None 0.158

Urban TC - Bypass - Lots Area Pervious (ha) None None 0.158

Urban TC - Bypass - Lots Total Area (ha) None None 0.37

Urban TC - Bypass - Lots Total Area (ha) None None 0.37

Urban TC - Bypass - Open Space Area Impervious (ha) None None 0.005

Urban TC - Bypass - Open Space Area Pervious (ha) None None 0.005

Urban TC - Bypass - Open Space Total Area (ha) None None 0.01

Urban TC - Bypass - Road Area Impervious (ha) None None 0.571

Urban TC - Bypass - Road Area Impervious (ha) None None 0.571

Urban TC - Bypass - Road Area Pervious (ha) None None 0.098

Urban TC - Bypass - Road Area Pervious (ha) None None 0.098

Urban TC - Bypass - Road Total Area (ha) None None 0.67

Urban TC - Bypass - Road Total Area (ha) None None 0.67

Urban TC - Bypass - Roof Area Impervious (ha) None None 0.29

Urban TC - Bypass - Roof Area Pervious (ha) None None 0

Urban TC - Bypass - Roof Total Area (ha) None None 0.29

Urban TC - Bypass - Tank Area Impervious (ha) None None 0.29

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban TC - Bypass - Tank Area Pervious (ha) None None 0

Urban TC - Bypass - Tank Total Area (ha) None None 0.29

Urban TC - Road Area Impervious (ha) None None 1.066

Urban TC - Road Area Impervious (ha) None None 1.066

Urban TC - Road Area Pervious (ha) None None 0.183

Urban TC - Road Area Pervious (ha) None None 0.183

Urban TC - Road Total Area (ha) None None 1.25

Urban TC - Road Total Area (ha) None None 1.25

Urban TC - Roof Area Impervious (ha) None None 0.29

Urban TC - Roof Area Pervious (ha) None None 0

Urban TC - Roof Total Area (ha) None None 0.29

Urban TC - Tank Area Impervious (ha) None None 0.29

Urban TC - Tank Area Pervious (ha) None None 0

Urban TC - Tank Total Area (ha) None None 0.29

Urban TC - Town Centre Area Impervious (ha) None None 0.211

Urban TC - Town Centre Area Pervious (ha) None None 0.158

Urban TC - Town Centre Total Area (ha) None None 0.37

Urban U - Lots Area Impervious (ha) None None 1.797

Urban U - Lots Area Impervious (ha) None None 1.797

Urban U - Lots Area Pervious (ha) None None 1.372

Urban U - Lots Area Pervious (ha) None None 1.372

Urban U - Lots Total Area (ha) None None 3.17

Urban U - Lots Total Area (ha) None None 3.17

Urban U - Open Space Area Impervious (ha) None None 1.143

Urban U - Open Space Area Pervious (ha) None None 1.126

Urban U - Open Space Total Area (ha) None None 2.27

Urban U - Road Area Impervious (ha) None None 3.823

Urban U - Road Area Impervious (ha) None None 3.823

Urban U - Road Area Pervious (ha) None None 0.656

Urban U - Road Area Pervious (ha) None None 0.656

Urban U - Road Total Area (ha) None None 4.48

Urban U - Road Total Area (ha) None None 4.48

Urban U - Roof Area Impervious (ha) None None 2.49

Urban U - Roof Area Pervious (ha) None None 0

Urban U - Roof Total Area (ha) None None 2.49

Urban U - Tank Area Impervious (ha) None None 2.49

Urban U - Tank Area Pervious (ha) None None 0

Urban U - Tank Total Area (ha) None None 2.49

Urban V - Lots Area Impervious (ha) None None 1.763

Urban V - Lots Area Impervious (ha) None None 1.763

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban V - Lots Area Pervious (ha) None None 1.346

Urban V - Lots Area Pervious (ha) None None 1.346

Urban V - Lots Total Area (ha) None None 3.11

Urban V - Lots Total Area (ha) None None 3.11

Urban V - Open Space Area Impervious (ha) None None 0.66

Urban V - Open Space Area Pervious (ha) None None 0.66

Urban V - Open Space Total Area (ha) None None 1.32

Urban V - Road Area Impervious (ha) None None 5.239

Urban V - Road Area Impervious (ha) None None 5.239

Urban V - Road Area Pervious (ha) None None 0.900

Urban V - Road Area Pervious (ha) None None 0.900

Urban V - Road Total Area (ha) None None 6.14

Urban V - Road Total Area (ha) None None 6.14

Urban V - Roof Area Impervious (ha) None None 2.45

Urban V - Roof Area Pervious (ha) None None 0

Urban V - Roof Total Area (ha) None None 2.45

Urban V - Tank Area Impervious (ha) None None 2.45

Urban V - Tank Area Pervious (ha) None None 0

Urban V - Tank Total Area (ha) None None 2.45

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Failing Parameters

Node Type Node Name Parameter Min Max Actual

Bio Bioretention Basin A Extended detention depth (m) 0.1 0.3 0.35

Bio Bioretention Basin A PET Scaling Factor 2.1 2.1 1

Bio Bioretention Basin B Extended detention depth (m) 0.1 0.3 0.35

Bio Bioretention Basin B PET Scaling Factor 2.1 2.1 1

Bio Bioretention Basin C Extended detention depth (m) 0.1 0.3 0.35

Bio Bioretention Basin C PET Scaling Factor 2.1 2.1 1

Bio Bioretention Basin D Filter depth (m) 0.5 0.8 0.4

Bio Bioretention Basin E Extended detention depth (m) 0.1 0.3 0.35

Bio Bioretention Basin E PET Scaling Factor 2.1 2.1 1

Bio Bioretention Basin F Extended detention depth (m) 0.1 0.3 0.35

Bio Bioretention Basin F Hi-flow bypass rate (cum/sec) None 99 100

Bio Bioretention Basin F PET Scaling Factor 2.1 2.1 1

Bio Bioretention Basin G Extended detention depth (m) 0.1 0.3 0.35

Bio Bioretention Basin G PET Scaling Factor 2.1 2.1 1

Forest D - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest D - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest D - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest D - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest D - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest D - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest D - Undeveloped Field Capacity (mm) 70 70 94

Forest D - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest D - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest D - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest D - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest D - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest D - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest D - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest D - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest D - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest D - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest D - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest Ext B - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest Ext B - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest Ext B - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest Ext B - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest Ext B - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest Ext B - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest Ext B - Undeveloped Field Capacity (mm) 70 70 94

Forest Ext B - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Forest Ext B - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest Ext B - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest Ext B - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest Ext B - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest Ext B - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest Ext B - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest Ext B - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest Ext B - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest Ext B - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest Ext B - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest Ext C - ST01 - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest Ext C - ST01 - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest Ext C - ST01 - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest Ext C - ST01 - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest Ext C - ST01 - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest Ext C - ST01 - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest Ext C - ST01 - Undeveloped Field Capacity (mm) 70 70 94

Forest Ext C - ST01 - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest Ext C - ST01 - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest Ext C - ST01 - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest Ext C - ST01 - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest Ext C - ST01 - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest Ext C - ST01 - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest Ext C - ST01 - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest Ext C - ST01 - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest Ext C - ST01 - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest Ext C - ST01 - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest Ext C - ST01 - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest Ext C - ST05 - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest Ext C - ST05 - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest Ext C - ST05 - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest Ext C - ST05 - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest Ext C - ST05 - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest Ext C - ST05 - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest Ext C - ST05 - Undeveloped Field Capacity (mm) 70 70 94

Forest Ext C - ST05 - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest Ext C - ST05 - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest Ext C - ST05 - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest Ext C - ST05 - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest Ext C - ST05 - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Forest Ext C - ST05 - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest Ext C - ST05 - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest Ext C - ST05 - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest Ext C - ST05 - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest Ext C - ST05 - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest Ext C - ST05 - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest J - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest J - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Forest J - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest J - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest J - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest J - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest J - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest J - Undeveloped Field Capacity (mm) 70 70 94

Forest J - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest J - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest J - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest J - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest J - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest J - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest J - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest J - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest J - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest J - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest J - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest L - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest L - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest L - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest L - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest L - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest L - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest L - Undeveloped Field Capacity (mm) 70 70 94

Forest L - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest L - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest L - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest L - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest L - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest L - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest L - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest L - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest L - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Forest L - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest L - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest M - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest M - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest M - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest M - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest M - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest M - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest M - Undeveloped Field Capacity (mm) 70 70 94

Forest M - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest M - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest M - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest M - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest M - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest M - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Forest M - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest M - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest M - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest M - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest M - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest Pre ST02 - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest Pre ST02 - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Forest Pre ST02 - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest Pre ST02 - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest Pre ST02 - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest Pre ST02 - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest Pre ST02 - Undeveloped Field Capacity (mm) 70 70 94

Forest Pre ST02 - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest Pre ST02 - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest Pre ST02 - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest Pre ST02 - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest Pre ST02 - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest Pre ST02 - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest Pre ST02 - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest Pre ST02 - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest Pre ST02 - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest Pre ST02 - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest Pre ST02 - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

Forest V - Undeveloped Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 -0.52

Forest V - Undeveloped Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0.13

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Forest V - Undeveloped Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 -1.52

Forest V - Undeveloped Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.13

Forest V - Undeveloped Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0.78

Forest V - Undeveloped Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0.13

Forest V - Undeveloped Field Capacity (mm) 70 70 94

Forest V - Undeveloped Groundwater Daily Baseflow Rate (%) 10 10 25

Forest V - Undeveloped Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Forest V - Undeveloped Pervious Area Infiltration Capacity coefficient - a 150 150 180

Forest V - Undeveloped Pervious Area Infiltration Capacity exponent - b 3.5 3.5 3

Forest V - Undeveloped Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Forest V - Undeveloped Pervious Area Soil Storage Capacity (mm) 105 105 142

Forest V - Undeveloped Stormflow Total Nitrogen Mean (log mg/L) 0.3 0.34 -0.05

Forest V - Undeveloped Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.19 0.19 0.24

Forest V - Undeveloped Stormflow Total Phosphorus Mean (log mg/L) -0.89 -0.3 -1.1

Forest V - Undeveloped Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.25 0.25 0.22

Forest V - Undeveloped Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.32 0.32 0.2

GPT HumeGard Hi-flow bypass rate (cum/sec) None 99 100

GPT K - Humegard 2015 Hi-flow bypass rate (cum/sec) None 99 100

Pre Pre-Development ST02 GP % Load Reduction 90 None 87.7

Pre Pre-Development ST02 TN % Load Reduction 45 None 0

Pre Pre-Development ST02 TP % Load Reduction 60 None -3.04

Pre Pre-Development ST02 TSS % Load Reduction 85 None -1.78

Rain Rainwater Tank - A % Reuse Demand Met 80 None 36.5383

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Rain Rainwater Tank - A % Reuse Demand Met 80 None 36.5383

Rain Rainwater Tank - A Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - A Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - A Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - A Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - B % Reuse Demand Met 80 None 36.0763

Rain Rainwater Tank - B Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - B Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - B Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - B Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - C % Reuse Demand Met 80 None 37.7301

Rain Rainwater Tank - C Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - C Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - C Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - C Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - D % Reuse Demand Met 80 None 37.7545

Rain Rainwater Tank - D Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - D Total Nitrogen - C** (mg/L) 0 0 1.4

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Rain Rainwater Tank - D Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - D Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - E % Reuse Demand Met 80 None 36.335

Rain Rainwater Tank - E Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - E Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - E Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - E Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - F % Reuse Demand Met 80 None 36.3933

Rain Rainwater Tank - F Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - F Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - F Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - F Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - G % Reuse Demand Met 80 None 40.6246

Rain Rainwater Tank - G Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - G Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - G Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - G Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - J % Reuse Demand Met 80 None 38.36

Rain Rainwater Tank - J Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - J Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - J Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - J Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - K % Reuse Demand Met 80 None 38.8473

Rain Rainwater Tank - K Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - K Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - K Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - K Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - L % Reuse Demand Met 80 None 40.91

Rain Rainwater Tank - L Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - L Total Nitrogen - C** (mg/L) 0 0 1.4

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Rain Rainwater Tank - L Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - L Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - M % Reuse Demand Met 80 None 36.94

Rain Rainwater Tank - M Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - M Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - M Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - M Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - N % Reuse Demand Met 80 None 34.76

Rain Rainwater Tank - N Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - N Total Nitrogen - C** (mg/L) 0 0 1.4

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Rain Rainwater Tank - N Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - N Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - Q % Reuse Demand Met 80 None 34.64

Rain Rainwater Tank - Q Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - Q Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - Q Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - Q Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - R % Reuse Demand Met 80 None 35.41

Rain Rainwater Tank - R Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - R Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - R Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - R Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - S % Reuse Demand Met 80 None 36.7933

Rain Rainwater Tank - S Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - S Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - S Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - S Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - S Bypass % Reuse Demand Met 80 None 46.4443

Rain Rainwater Tank - S Bypass Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - S Bypass Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - S Bypass Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - S Bypass Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - T % Reuse Demand Met 80 None 37.94

Rain Rainwater Tank - T Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - T Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - T Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - T Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - TC % Reuse Demand Met 80 None 48.20

Rain Rainwater Tank - TC Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - TC Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - TC Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - TC Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - TC Bypass % Reuse Demand Met 80 None 30.04

Rain Rainwater Tank - TC Bypass Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - TC Bypass Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - TC Bypass Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - TC Bypass Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - U % Reuse Demand Met 80 None 35.75

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Rain Rainwater Tank - U % Reuse Demand Met 80 None 35.75

Rain Rainwater Tank - U Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - U Total Nitrogen - C** (mg/L) 0 0 1.4

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Rain Rainwater Tank - U Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - U Total Suspended Solids - C** (mg/L) 0 0 12

Rain Rainwater Tank - V % Reuse Demand Met 80 None 36.44

Rain Rainwater Tank - V Threshold Hydraulic Loading for C** (m/yr) 0 0 3500

Rain Rainwater Tank - V Total Nitrogen - C** (mg/L) 0 0 1.4

Rain Rainwater Tank - V Total Phosphorus - C** (mg/L) 0 0 0.13

Rain Rainwater Tank - V Total Suspended Solids - C** (mg/L) 0 0 12

Swale Swale Reach 2 Bed slope 0.01 0.05 0.007

Swale Swale Reach 3 Bed slope 0.01 0.05 0.007

Swale Swale Reach 4 Bed slope 0.01 0.05 0.007

Urban A - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban A - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban A - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban A - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban A - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban A - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban A - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban A - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban A - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban A - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban A - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban A - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban A - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban A - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban A - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban A - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban A - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban A - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban A - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban A - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban A - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban A - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban A - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban A Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban A Bypass - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban A Bypass - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban A Bypass - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban A Bypass - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban B - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban B - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban B - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban B - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban B - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban B - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban B - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban B - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban B - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban B - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban B - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban B - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban B - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban B - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban B - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban B - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban B - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban B - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban B - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban B - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban B - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban B - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban B - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban C - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban C - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban C - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban C - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban C - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban C - Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban C - Bypass - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban C - Bypass - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban C - Bypass - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban C - Bypass - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban C - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban C - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban C - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban C - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban C - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban C - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban C - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban C - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban C - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban C - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban C - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban C - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban C - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban C - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban C - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban C - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban C - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban C - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban D - Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban D - Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban D - Bypass - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban D - Bypass - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban D - Bypass - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban D - Bypass - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban D - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban D - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban D - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban D - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban D - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban D - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban D - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban D - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban D - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban D - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban D - Road Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.9

Urban D - Road Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.9

Urban D - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban D - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban D - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban D - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban D - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban D - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban D - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban D -Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban D -Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban D -Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban D -Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban D -Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban D -Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban E - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban E - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban E - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban E - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban E - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban E - Road Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.9

Urban E - Road Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.9

Urban E - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban E - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban E - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban E - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban E - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban E - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban E - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban E - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban E - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban E - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban E - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban E - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban E - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban Ext A_Roof Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 0

Urban Ext A_Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban Ext A_Roof Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 0

Urban Ext A_Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban Ext A_Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0

Urban Ext A_Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban Ext B_Roof Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 0

Urban Ext B_Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban Ext B_Roof Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 0

Urban Ext B_Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban Ext B_Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0

Urban Ext B_Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban F - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban F - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban F - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban F - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban F - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban F - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban F - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban F - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban F - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban F - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban F - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban F - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban F - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban F - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban F - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban F - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban F - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban F - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban F - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban F - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban F - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban F - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban F - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban G - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban G - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban G - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban G - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban G - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban G - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban G - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban G - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban G - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban G - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban G - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
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Urban G - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban G - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban G - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban G - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban G - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban G - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban G - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban G - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban G - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban G - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban G - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban G - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban G - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban J - Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban J - Bypass - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban J - Bypass - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban J - Bypass - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban J - Bypass - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban J - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban J - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban J - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban J - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban J - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban J - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban J - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban J - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban J - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban J - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban J - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban J - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban J - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban J - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban J - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban J - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban J - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban J - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban K - Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban K - Bypass - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban K - Bypass - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban K - Bypass - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban K - Bypass - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban K - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban K - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban K - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban K - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban K - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban K - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban K - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban K - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban K - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban K - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban K - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban K - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban K - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban K - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban K - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban K - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban K - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban K - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban L - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban L - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban L - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban L - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban L - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban L - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban L - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban L - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban L - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban L - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban L - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban L - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban L - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban L - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban L - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban L - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban L - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban L - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban L - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban L - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban L - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban L - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban L - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban M - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban M - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban M - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban M - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban M - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban M - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban M - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban M - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban M - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban M - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban M - Road Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.9

Urban M - Road Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0.9

Urban M - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban M - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban M - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban M - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban M - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban M - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban M - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban M - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban M - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban M - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban M - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban M - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban M - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban M - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban N - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban N - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban N - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban N - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban N - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban N - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban N - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban N - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban N - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban N - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban N - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban N - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban N - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban N - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban N - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban N - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban N - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban N - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban Pre - Ext B_Roof Baseflow Total Nitrogen Mean (log mg/L) 0.11 0.11 0

Urban Pre - Ext B_Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban Pre - Ext B_Roof Baseflow Total Phosphorus Mean (log mg/L) -0.85 -0.85 0

Urban Pre - Ext B_Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban Pre - Ext B_Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.2 1.2 0

Urban Pre - Ext B_Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban Q - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban Q - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban Q - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban Q - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban Q - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban Q - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban Q - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban Q - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban Q - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban Q - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban Q - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban Q - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban Q - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban R - Bypass - Open Space Field Capacity (mm) 70 70 80

Urban R - Bypass - Open Space Groundwater Daily Baseflow Rate (%) 10 10 5

Urban R - Bypass - Open Space Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Urban R - Bypass - Open Space Pervious Area Infiltration Capacity coefficient - a 150 150 200

Urban R - Bypass - Open Space Pervious Area Infiltration Capacity exponent - b 3.5 3.5 1

Urban R - Bypass - Open Space Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Urban R - Bypass - Open Space Pervious Area Soil Storage Capacity (mm) 105 105 120

Urban R - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban R - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban R - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban R - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban R - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban R - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban R - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban R - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban Rip A - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban Rip A - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban Rip A - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban Rip A - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban Rip A - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban Rip A - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban Rip B - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban Rip B - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban Rip B - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban Rip B - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban Rip B - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban Rip C - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban Rip C - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban Rip C - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban Rip C - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban Rip C - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban S - Bypass - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban S - Bypass - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban S - Bypass - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban S - Bypass - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban S - Bypass - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban S - Bypass - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban S - Bypass - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban S - Bypass - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban S - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban S - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban S - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban S - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban S - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban S - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban S - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban S - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban S - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban T - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban T - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban T - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban T - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban T - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban T - Open Space Field Capacity (mm) 70 70 80

Urban T - Open Space Groundwater Daily Baseflow Rate (%) 10 10 5

Urban T - Open Space Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Urban T - Open Space Pervious Area Infiltration Capacity coefficient - a 150 150 200

Urban T - Open Space Pervious Area Infiltration Capacity exponent - b 3.5 3.5 1

Urban T - Open Space Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Urban T - Open Space Pervious Area Soil Storage Capacity (mm) 105 105 120

Urban T - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban T - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban T - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban TC - Bypass - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban TC - Bypass - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban TC - Bypass - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban TC - Bypass - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban TC - Bypass - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban TC - Bypass - Open Space Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban TC - Bypass - Open Space Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban TC - Bypass - Open Space Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban TC - Bypass - Open Space Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban TC - Bypass - Open Space Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban TC - Bypass - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban TC - Bypass - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban TC - Bypass - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban TC - Bypass - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban TC - Bypass - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban TC - Bypass - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban TC - Bypass - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban TC - Bypass - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban TC - Bypass - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban TC - Bypass - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban TC - Bypass - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban TC - Bypass - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban TC - Bypass - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban TC - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban TC - Roof Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban TC - Roof Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban TC - Roof Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban TC - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban TC - Roof Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Urban TC - Roof Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban TC - Tank Baseflow Total Nitrogen Mean (log mg/L) 0.32 0.32 0

Urban TC - Tank Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.12 0.12 0

Urban TC - Tank Baseflow Total Phosphorus Mean (log mg/L) -0.82 -0.82 0

Urban TC - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban TC - Tank Baseflow Total Suspended Solids Mean (log mg/L) 1.1 1.1 0

Urban TC - Tank Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.17 0.17 0

Urban U - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban U - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban U - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban U - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban U - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban U - Open Space Field Capacity (mm) 70 70 80

Urban U - Open Space Groundwater Daily Baseflow Rate (%) 10 10 5

Urban U - Open Space Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Urban U - Open Space Pervious Area Infiltration Capacity coefficient - a 150 150 200

Urban U - Open Space Pervious Area Infiltration Capacity exponent - b 3.5 3.5 1

Urban U - Open Space Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Urban U - Open Space Pervious Area Soil Storage Capacity (mm) 105 105 120

Urban U - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban U - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Only certain parameters are reported when they pass validation

Node Type Node Name Parameter Min Max Actual

Urban U - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban V - Lots Baseflow Total Nitrogen Mean (log mg/L) -0.05 -0.05 0.11

Urban V - Lots Baseflow Total Phosphorus Mean (log mg/L) -1.22 -1.22 -0.85

Urban V - Lots Baseflow Total Suspended Solids Mean (log mg/L) 1.15 1.15 1.2

Urban V - Lots Stormflow Total Phosphorus Mean (log mg/L) -0.66 -0.66 -0.6

Urban V - Lots Stormflow Total Suspended Solids Mean (log mg/L) 1.95 1.95 2.15

Urban V - Open Space Field Capacity (mm) 70 70 80

Urban V - Open Space Groundwater Daily Baseflow Rate (%) 10 10 5

Urban V - Open Space Impervious Area Rainfall Threshold (mm/day) 1.4 1.4 1

Urban V - Open Space Pervious Area Infiltration Capacity coefficient - a 150 150 200

Urban V - Open Space Pervious Area Infiltration Capacity exponent - b 3.5 3.5 1

Urban V - Open Space Pervious Area Soil Initial Storage (% of Capacity) 30 30 25

Urban V - Open Space Pervious Area Soil Storage Capacity (mm) 105 105 120

Urban V - Road Stormflow Total Suspended Solids Mean (log mg/L) 3 3 2.43

Urban V - Roof Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Urban V - Tank Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.19 0.19 0

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Penrith City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Abstract: Field testing of a proprietary stormwater treatment device (GPT) was undertaken over a
one year period at a commercial site located in Sippy Downs, Queensland. The focus of the study
was primarily on evaluating the effectiveness of the GPT device in removing pollution in the form
of nutrients (Total Suspended Solids, Total Nitrogen, Total Phosphorus) from stormwater runoff.
Water quality analysis was performed on water samples taken from the inflow and outflow of the GPT
during 15 natural rainfall events. A new testing protocol was developed to ensure a comprehensive
investigation of the stormwater treatment performance of the GPT. Pollution treatment Efficiency
Ratios (ER) calculated for the GPT were found to be 49.2% for TSS, 26.6% for TN and 40.6% for TP.
Although the nutrient removal rates of the GPT observed in the study were below those specified by
Queensland regulations, the results are considered notable for a stormwater treatment device that
was not specifically designed to remove nutrients from stormwater.

Keywords: stormwater pollution; gross pollutant trap; nitrogen; phosphorus; suspended solids

1. Introduction

The increase in impervious surface area associated with urban development has resulted in greater
stormwater runoff volumes and increased pollution loads for downstream receiving waters [1–3].
The management of stormwater in urban areas has therefore become a priority issue for the planning,
construction and maintenance of urban developments [4].

A wide range of stormwater treatment devices (including swales, bioretention systems and
constructed wetlands) have been implemented in urban areas over the last few decades to manage
stormwater and to reduce peak flows and downstream pollution loads [5,6]. Compared to some
more conventional stormwater treatment approaches, which can often be quite complex, proprietary
treatment devices are designed for easy installation and maintenance. These devices are becoming
ever-more popular in Australia, as well as throughout the rest of the world [7,8]. There has been
a range of studies that have focused on the performance and evaluation of conventional treatment
devices. However, because proprietary stormwater treatment devices are generally constructed by
different companies, only a few independent studies have reviewed their performance [9,10].

Gross pollutant traps (GPT) are one type of proprietary stormwater treatment device that have
been widely used for the primary treatment of stormwater runoff in urban catchments. GPTs are
designed to remove gross pollutants (litter and sediment larger than 5 mm in size) [11–13] from
stormwater runoff to prevent them from being transported to downstream receiving waters. Although
not specifically designed to remove nutrients such as nitrogen and phosphorous from stormwater,
GPTs may also reduce the concentrations of these pollutants.
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In order to evaluate the pollutant removal capacity of the GPT system, a field monitoring program
was developed and implemented at the University of the Sunshine Coast in 2011. The objective of the
study was to evaluate the water quality improvement performance of a Humegard® (Humes, Brisbane,
Australia) HG27 during real rainfall events, and to verify its effectiveness in relation to solids, total
nitrogen (TN) and total phosphorous (TP) removal. This paper outlines the testing methodology used
in the study and presents the study results.

2. Methodology

2.1. Pollutant Trap Description

One type of manufactured GPT is the Humegard®. It uses screening as the dominant mechanism
to trap gross pollutants, while its supplementary sedimentation and filtration capabilities are claimed
to also effectively remove pollutants including total suspended solids (TSS), nutrients, hydrocarbons
and heavy metals (Figure 1). The GPT incorporates a unique floating boom and a storage chamber
to allow continual capture of floating material, even during peak flows. The GPT is designed to be
installed within stormwater drainage systems, and in retrofit circumstances installation is constrained
by flat grades, and low head availability. The floating boom is designed to divert floating matter into
the storage chamber at most normal flow ranges. In order to minimise potential upstream backwater
effects, the flow can bypass the chamber and flow directly under the boom to the outlet during major
rainfall events.

Sustainability 2016, 8, 669 2 of 8 

 

Although not specifically designed to remove nutrients such as nitrogen and phosphorous from 
stormwater, GPTs may also reduce the concentrations of these pollutants. 

In order to evaluate the pollutant removal capacity of the GPT system, a field monitoring 
program was developed and implemented at the University of the Sunshine Coast in 2011. The 
objective of the study was to evaluate the water quality improvement performance of a Humegard® 
(Humes, Brisbane, Australia) HG27 during real rainfall events, and to verify its effectiveness in 
relation to solids, total nitrogen (TN) and total phosphorous (TP) removal. This paper outlines the 
testing methodology used in the study and presents the study results.  

2. Methodology 

2.1. Pollutant Trap Description 

One type of manufactured GPT is the Humegard®. It uses screening as the dominant mechanism 
to trap gross pollutants, while its supplementary sedimentation and filtration capabilities are claimed 
to also effectively remove pollutants including total suspended solids (TSS), nutrients, hydrocarbons 
and heavy metals (Figure 1). The GPT incorporates a unique floating boom and a storage chamber to 
allow continual capture of floating material, even during peak flows. The GPT is designed to be 
installed within stormwater drainage systems, and in retrofit circumstances installation is 
constrained by flat grades, and low head availability. The floating boom is designed to divert floating 
matter into the storage chamber at most normal flow ranges. In order to minimise potential upstream 
backwater effects, the flow can bypass the chamber and flow directly under the boom to the outlet 
during major rainfall events. 

A comprehensive study by Phillips [14] effectively demonstrated the pollution removal of the 
Humegard® GPT system with respect to gross pollutants and sediment, however, there have been no 
studies to date that have focused on the nutrient removal performance of the system. This is necessary 
for a more complete understanding of the pollution removal performance of the GPT device. 

 
Figure 1. Schematic of a Humegard® GPT system showing flow of stormwater and treatment 
processes (Humes). 

  

Figure 1. Schematic of a Humegard® GPT system showing flow of stormwater and treatment
processes (Humes).

A comprehensive study by Phillips [14] effectively demonstrated the pollution removal of the
Humegard® GPT system with respect to gross pollutants and sediment, however, there have been no
studies to date that have focused on the nutrient removal performance of the system. This is necessary
for a more complete understanding of the pollution removal performance of the GPT device.
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2.2. Catchment Characteristics

Testing was undertaken over a period of 2 years at a commercial site in Sippy Downs,
approximately 100 km north of Brisbane, Australia. The catchment drainage area consists of sealed
car parks (50%), building roofs (35%), and approximately 15% open space containing lawns and
intermittent impervious paved surfaces (concrete pathways). Approximately 85% of the total catchment
area is impervious. The open spaces consist mainly of grassed areas with minimal vegetation,
such as small sedges (Carex appressa) in the car park dividers, and a few isolated Paperbark trees
(Melaleuca quinquenervia). The site possesses sandy-clay type soil with generally level topography
(slope 1%–4%).

The GPT was positioned to treat the runoff generated from a 6 ha sub-catchment that drains into
the Mooloolah River National Park (Figure 2). The average annual rainfall of the study catchment area
is approximately 1650 mm [15] with the greatest proportion generated during spring and summer
months (September–February) from high intensity rainfall events.
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Figure 2. Study catchment at the University of the Sunshine Coast, Sippy Downs.

The catchment characteristics (Figure 3) included a series of grassy slopes (1%–3%), rock swales,
impervious concrete surfaces and drains, and carparks, leading to an underground pipe, which directly
feeds into the GPT.

The GPT was installed in December, 2011 and after initial commissioning of the unit, was
monitored from June 2013 to March 2014. The Humegard® GPT has been specifically designed
to capture up to 85% of TSS greater than 150 microns in size [13], and it was thought that much of the
nutrient removal performance would be linked to pollution attachment to the sediment captured.
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swales; and (d) pit entry to underground pipe (arrow shows GPT location).

The manufacturer recommends that the GPT should be maintained at least annually. However,
this is also dependent on observed pollution loads. Maintenance generally includes the removal of
sediment from the sump of the unit using a truck-mounted suction hose. The unit was maintained and
cleaned directly before the start of this study. However, no maintenance of the unit was undertaken
during the test period to ensure that all sediment and nutrients were captured during the study.

2.3. Sampling Protocol

A sampling protocol was developed specifically to provide a sufficient number of valid sampling
events and water quality samples for analysis (Table 1). These were required to demonstrate the
pollution removal performance of the GPT under an appropriate range of natural rainfall and
runoff conditions.

The output signals from all the monitoring equipment installed on the GPT in the study were
logged using a CR800 Campbell Scientific data logger. Time-weighted subsamples (200 mL) were taken
every 10 min to provide sampling intervals that would cover at least 60% of the hydrograph generated
by any given rainfall event. A Starflow ultrasonic probe was located in the bypass outlet to measure
flowrates through the system. All subsamples collected during runoff events were composited within
the automatic sampler storage bottles. Sampling events that collected insufficient volume for the
chemical analyses in Table 1 to be undertaken were discarded and recorded as non-qualifying events.
These are not included in the results presented in this paper.

The minimum antecedent dry period was set at 24 h to enable a differentiation between individual
rainfall events. This was generally found to be suitable unless the influent pollutant concentrations
were found to be below the limits of detection in which case the event was discarded. The minimum
event rainfall intensity required to trigger the auto-samplers was set at 2 mm in 30 min.
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Table 1. Test Methods and Sampling Protocol.

Requirements Criteria Details

Minimum Qualifying Events 15 [16]

Minimum Rainfall Intensity 2 mm in 30 min Pluviometer (0.2 mm increments)
TB3-Hydrological Services

Minimum Storm Duration 15 min Necessary to achieve 8 aliquots.

Minimum Antecedent Period 24 h [16]

Minimum number and volume
of sample aliquots 8 at 200 mL Composite sample minimum volume

1.6 L

Sample method ISCO GLS Auto-samplers Collected within 4 h of storm end.

Time-weighted samples Every 10 min Starflow ultrasonic probes at pipe outlet

Total Suspended Solids (TSS) APHA (2005) 2540 D HDPE or glass bottles, Cool to 4 ˝C,
maximum hold time 24 h

Total Nitrogen & TKN APHA (2005) 4500 N HDPE or glass bottles, Cool to 4 ˝C,
collect ASAP, maximum hold time 48 h

Total Phosphorous &
Orthophosphate APHA (2005) 4500 P

HDPE or glass bottles, Cool to 4 ˝C,
collect as soon as possible, maximum

hold time 48 h

Laboratory Certification NATA registered for all
parameters except PSD

Quality Assurance/
Quality Control

Random duplicates and blanks
in accordance with relevant

Australian Standards

Notes: APHA: American Public Health Association; NATA: National Association of Testing Authorities,
Australia; HDPE: High-density polyethylene; PSD: Particle size distribution.

2.4. Performance Metrics

A number of calculation methodologies were used to determine pollution removal performance
metrics. These include: Event Mean Concentration (EM—Equation (1)), Average Concentration
Removal Efficiency (Avg.CRE—Equation (2)), and Efficiency Ratio (E—Equation (3)) [17–19]. The value
of CRE as an effective metric has been reduced as a reliable metric since minor variation (˘1 mg/L)
observed in the analytical variability has significant influence on the metric at low influent
concentrations, and so ER has been used as the primary metric in this study [19,20]. Prior to statistical
testing, concentrations of TSS, TN and TP were log transformed (Equation (4)) to achieve normality
(Ryan-Joiner p > 0.01). A paired T-test was performed on the log-transformed data to calculate if the
difference between means was significant [21,22].

Event Mean Concentration (EMC) was calculated using Equation (1):

EMC “

řn
i“1 ViCi
řn

i“1 Vi
(1)

where,

Vi = Volume of flow during period i
Ci = Concentration associated with period i
n = Total number of aliquots collected during event

Average Concentration Removal Efficiency (Avg.CRE) was calculated using Equation (2):

Avg.CRE “

ř

”

EMCin´EMCout
EMCin

ı

no. o f events
(2)
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Efficiency Ratio (ER) was calculated using Equation (3):

ER “
Mean EMCout

Mean EMCin
(3)

Log transformation was undertaken using Equation (4):

X1 “ log10pX ` 1q (4)

3. Results and Discussion

During 10 months of monitoring, 23 rainfall events (>1.5 mm) were recorded at the study location.
Of these, 15 events were characterised as qualifying events according to the agreed sampling protocol
(Table 1). The rainfall intensities and durations recorded during the study were typical of those
expected on the Sunshine Coast.

The pollution removal performance (CRE) of the GPT for individual rain events ranged between
88.7% and 5.8% for TSS, between ´4.0% and 60.1% for TN, and between ´17.3% and 78.3% for TP
(Table 2). Overall pollution removal as calculated by the Efficiency Ratio (ER) for the 15 qualifying
rainfall events was 49.2% for TSS, 26.6% for TN, and 40.6% for TP. The highly variable results found
in this study are likely to be a result of highly variable, and/or low concentration pollution inflows.
This result has also been found in previous studies [19,20,22,23]. Results that were less than the limits
of detection (LoD) for that particular test, have been shown as 50% of the LoD.

Table 2. Measured pollution removal performance using Concentration Reduction Efficiency
(CRE) values.

Sample Date
Rainfall
Depth
(mm)

TSS
in

(mg/L)

TSS
out

(mg/L)

TSS %
Removal

TN in
(mg/L)

TN
out

(mg/L)

TN %
Removal

TP in
(mg/L)

TP
out

(mg/L)

TP %
Removal

Limit of Detection (LoD) 1 0.1 0.005

1 12 June 2013 80 247 28 88.7 0.846 0.543 35.8 0.167 0.081 51.5
2 17 November 2013 42 300 280 6.7 0.647 0.661 ´2.2 0.056 0.062 ´10.7
3 18 November 2013 9 233 113 51.5 0.772 0.688 10.9 0.256 0.243 5.1
4 24 November 2013 17 21 16 23.8 0.881 0.640 27.4 0.196 0.146 25.5
5 30 November 2013 15 32 23 28.1 0.570 0.593 ´4.0 0.074 0.055 25.7
6 11 December 2013 14 19 14 26.3 1.089 1.068 1.9 0.072 0.070 2.8
7 6 January 2014 21 55 40 27.3 0.432 0.398 7.9 0.094 0.081 13.8
8 8 January 2014 1 27 8 70.4 2.052 1.365 33.5 0.971 0.320 67.0
9 16 January 2014 6 67 10 85.1 0.525 0.385 26.7 0.185 0.078 57.8
10 22 February 2014 10 28 20 28.6 1.096 0.709 35.3 0.149 0.090 39.6
11 24 February 2014 10 70 35 50.0 2.068 0.826 60.1 1.613 0.609 62.2
12 5 March 2014 14 45 14 68.9 0.676 0.342 49.4 0.418 0.156 62.7
13 18 March 2014 9 208 156 25.0 0.866 0.459 47.0 0.295 0.169 42.7
14 25 March 2014 32 121 114 5.8 0.968 0.995 ´2.8 0.217 0.047 78.3
15 27 March 2014 130 38 28 26.3 0.911 0.640 29.8 0.542 0.636 ´17.3

The Paired T-test found TSS, TN and TP inflows were significantly reduced after treatment
(as measured by outflow pollution concentrations) by the Humegard® HG27 system (Table 3).

The Humegard® GPT system has been specifically designed to remove gross pollutants and
Phillips [14] demonstrated that the device can successfully achieve this objective. However, the
primary focus of this study was quantification of the solids, and nutrient (TN, TP) pollution removal
performance of the system. As anticipated, the overall solids and nutrient removal performance
(49.2% for TSS, 26.6% for TN and 40.6% for TP) for the 15 qualifying rainfall events, as calculated
by the Efficiency Ratio (ER), was below the minimum values recommended in the regulations [24].
However, these results are particularly impressive for a stormwater treatment device that was not
specifically designed to capture nutrients.
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Table 3. Paired T-test for TSS, TN and TP (log transformed).

TSS TN TP

Mean difference 0.294 0.226 0.1341
T value 4.01 4.03 4.12
p-value 0.001 * 0.001 * 0.001 *
alpha 0.05 0.05 0.05

Note: * Significantly different.

4. Conclusions

Evaluation of proprietary stormwater treatment devices has been performed for decades
internationally, and this now appears to be gaining momentum in Australia. While a number of
existing guidelines stipulate that performance of these devices must be demonstrated for local and
regional conditions, the guidelines generally do not define exactly how this should be accomplished.

This paper has detailed the evaluation and testing protocol implemented of the Humegard®

HG27 GPT at one monitoring site in Queensland, Australia. Results from 15 complying rainfall events
showed a pollution removal efficiency (ER) for the GPT of 49.2% for TSS, 26.6% for TN and 40.6% for
TP. Based on the water quality analyses undertaken in the study, concentrations of TSS, TN and TP
were all found to be significantly reduced after treatment by the GPT device.

To complement the recognised capability of the Humegard® HG27 to remove gross pollutants,
this study found the system also made a positive contribution to the removal of TSS and nutrient
pollution from stormwater flows. Although the concentration removal rates of TN and TP by the GPT
did not achieve the minimum regulated standards, the results are still impressive for a stormwater
treatment device that was not specifically designed to capture nutrients. It is suggested that additional
components would need to be added in the form of a treatment train to fully satisfy the specific
Queensland Government regulations in terms of TSS, TN and TP pollution removal.
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