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1. EXECUTIVE SUMMARY 
 
JHA Consulting Engineers have been engaged to provide details of the proposed stormwater 
methodology for the development site.  
 
The proposed residential development will connect to the existing Council stormwater main in Orth 
Street as outlined within this report. The stormwater runoff from the roof areas will discharge to a 
pollution control treatment plant via a 120 m3 rainwater reuse tank. Generally, rainfall runoff from all 
other paved and landscaped areas will be collected via a system of surface inlet pits and discharge to 
Council main via a treatment plant. Storms in excess of the piped drainage system will travel overland 
to both Hargraves and Orth Streets. 
 
The system will drain to the existing Council stormwater drainage system in Orth Street approximately 
70 m east of the development site. 
 
The development site is not within a zone requiring On Site Detention for the stormwater system. 
 
The proposed treatment plant will reduce the pollution loads from the site in accordance with Council’s 
draft policy for Water Management. 
 

2. PROPOSED DEVELOPMENT AND DRAINAGE SYSTEM 

OVERVIEW 
 
The new development comprises of 3 basement levels of car parking and 7 levels of residential 
apartments with a total of approximately 121 apartments. 
 
The drainage from the roof areas will be directed to a rainwater reuse storage tank of 120m3 effective 
capacity. This tank will overflow to the stormwater treatment plant. This system will incorporate a 
syphonic drainage system to minimise the depth of the reuse storage tank installation. 
 
The runoff from all ground level hardstand and landscaped areas will generally be directed to the 
stormwater treatment plant located adjacent to the car park exit to Orth Street on the northern side of 
the development. The runoff from the Level 6 open communal area will also be directed to the treatment 
plant. 
 
The roof system will be designed to have drainage capacity for the 5 minute duration 100 year ARI 
storm to discharge to the reuse storage tank. The reuse inlet system will have capacity for a first flush 
diversion system for 20 litre per 100 m2 of roof area with the discharge draining to a pump out system 
located in basement 3 car park. 
 
The overflow capacity for the reuse storage tank will be capable of the 5 minute duration 100 year ARI 
storm with the overflow directed to a junction pit prior to the treatment plant to enable excess rainfall to 
bypass the capacity of the treatment plant as necessary. The treatment plant will discharge via a new 
piping system extended from Council’s existing piped stormwater system in Orth Street. 
 
The ground level drainage system will have the capacity for a 5 minute duration 20 year ARI storm with 
the runoff from greater storms directed via overland flow paths to either Hargrave or Orth Streets. 
 
The treatment plant will be of SPEL manufacture, as detailed in the Water Quality section, which will 
discharge from the site to a new 375 diameter stormwater drainage piping system connecting to the 
existing Council drainage system in Orth Street. The new drainage system will include a new inlet pit 
adjacent to the discharge point from the site and connect to the existing Council stormwater inlet pit 
approximately 70 m east of the site in Orth Street. 
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3. RAINWATER REUSE SYSTEM 
 
The Rainwater Reuse System has been designed to provide maximum reuse from the stormwater 
collected from the roof area. 
 
The storage capacity has been determined from actual rainfall data from the Bureau of Meteorology’s 
closest rainfall data site and the inflow averaged from the average monthly rainfalls from 1971 to 2015. 
 
The calculations and assumption for the volume of reuse water required are set out in Tables 3.1 & 3.2 
below. 
 
It is noted that the estimated volume of usage exceeds the actual storage volume but given that the 
average rainfall is approximately 61 mm per month it is not considered good practice to oversize the 
storage volume for minimal return on the volume that can be utilised. 
 
 

POPULATION ESTIMATION     

        

STYLE OF APARTMENT 
Total 

Development 
No. of 

Occupants 
Total 

Population  

STUDIO 0 1 0 

1 BEDROOM 66 2 132 

2 BEDROOM 54 3 162 

3 BEDROOM 1 4 4 

TOTAL APARTMENTS 121     

COMMERCIAL & RETAIL 0 m2   

TOTAL POPULATION     298 

IRRIGATION AREA   500 m2 

 
Table 3.1 
 
 

WATER USAGE ESTIMATION   

ACTIVITY USAGE 
WEEKLY 
USAGE 

MONTHLY 
USAGE 

TOILET FLUSH             
(AAA Rated dual flush) 18 

37548 150192 

Irrigation 25mm / m2 12500 50000 

        

TOTAL LITRES   50,048 200,192 

Average litres per 
Apartment   414 1654 

Assumptions: Only WC's and irrigation are fed from rainwater reuse 
 
Table 3.2 
 
The storage volume of 120,000 litres of reuse water will be able to provide approximately 40% of the 
expected usage demand annually. Our assessment is that even an increase of storage volume to 
approximately 500,000 litres, the usage return would only increase to approximately 43%.  
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The capacity for the storage volume for the first flush diversion is noted in Table 3.4 below. It has been 
assumed that the pollution load in regards to the roof water runoff would be medium to heavy thus 20 
litre per 100m2 of roof area has been used. The first flush system will incorporate a system of diverters 
and 300 diameter piping to store the required volume. The first flush system will drain to a pump out pit 
located in the basement 3 car park which discharges to the stormwater system for the external ground 
level runoff. 
 
The proposed volume of first flush will assist in maintaining the cleanest reuse water and also eliminate 
constant cleansing of the reuse storage tanks even for small intensity and duration of minor storm 
events. 
 
 

First Flush 
Capacity       

Light Pollution 5 litres per 100 m2 

Heavy Pollution 20 litres per 100 m2 

        

Roof Area 1590 m2   

Proposed First Flush 20 litres per 100 m2 

        

Storage Required 318 litres   

        

Proposed 300mm pipe to 
store first flush       

Capacity = 70.686 litres per meter 

Length Required 4.498769205 m   

Length to be provided  5 m min   

 
Table 3.4 
 
 
The stored reuse rainwater, will be pumped via a set of dual pumps and filters to distribute the reuse 
rainwater to all water closet cisterns and the landscaping irrigation system. The water supply to the 
cisterns will be supplemented with a potable water supply in accordance with Sydney Water 
requirements. 
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4. WATER QUALITY 
 
Generally, the discharge from the site roof and ground level will be directed through a SPEL treatment 
system as defined and detailed below. 
 
Council’s policy requirements are as noted below together with the MUSIC Model results for the 
reductions to be achieved with the proposed treatment system. 
 
 

Pollutant Description Council Retention 
Criteria 

Reduction Achieved 

Litter All anthropogenic 
material (cans, bottles, 
wrappings etc.) 

70% of material >= 5 
mm diameter 

100% 

Coarse Sediment Coarse Sand 
(>=0.5mm) 

80% of the load for 
particles <+0.5mm 
diameter 

80% 

Nutrients Total Phosphorus & 
Total Nitrogen 

45% retention of the 
load for each 

Phosphorus – 64% 
Nitrogen – 53.8% 

Fine Particles Fine Sand 
(>=0.05mm) 

50% of the load for 
particles <=0.1um 
diameter 

50% 

Free Oil and Grease Free floating viscous 
liquids >= 150um that 
do not emulsify in 
aqueous solutions 

90% of the load with 
no visible discharge 

90% 

 
Table 4.1 – Penrith Council Pollution Retention Criteria – Table 2 of Section C3 Water 
Management with Reduction Achieved as modelled noted 
 

We have undertaken a MUSIC model to determine the reduction in pollutants utilising the nominated 

SPEL treatment plant. The results of this model are as per the below. 

 

 

Figure 1 – MUSIC Results Screen Snapshot 
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The SPEL treat System will have all surface runoff directed to a SPEL Ecoceptor (E.240/103737). 

This includes the overflow from the rainwater reuse storage tank which is fitted with a first flush 

system which will remove gross pollutants and organic load from the reuse storage tank. 

The Ecoceptor then drains to two SPEL Filter (EMC 45) units installed in series vial a SPEL Vault. 

This will ensure that all runoff is treated prior to any discharge from the site. The details of the 

proposed system parts are included below. 
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5. APPENDIX A – PIPING CALCULATIONS 
 

The piping calculations presented below are preliminary but indicate that the concept is able to be 

achieved. The design basis is for a 20 yr ARI 5 minute storm with the pipe capacity determined as a 

pipe flowing full. 
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6. APPENDIX B - DRAWINGS 
 

Project  Drawing No  Revision Title 
160181 H000 A Cover Sheet 
160181 H100 A Site Plan & Roof Plan 

160181 H101 A Basements 1, 2 & 3 and Stormwater 
Concept Plan Schematic 

160181 H102 A Ground Level 
160181 H-ESCP-01 A Erosion and Sediment Control Plan 
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7. APPENDIX C - CHECKLIST 
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