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A1 INTRODUCITON 
 
Buckton Lysenko has been engaged by Logos Property to prepare a 
Stormwater Management Plan in support the proposed development to 
accommodate a transport company and a grocery distribution center.   
 
The site has an area of 50 hectares and measures approximately 1000m 
by 500m and is predominately rural. It is bounded by Mamre Road, Bakers 
Lane and private properties to the east and south.   
 
Existing ground levels vary between approximately RL 42 m to RL 86. 
Several dams exist on the site; a drainage line / creek run from the 
eastern boundary through a dam northwards.   
 
A rough ridge line runs along the centre and southeast of the site with RL 
of up to 86m. It slopes down towards the northeast and southwest with the 
lowest RL of 42m on the southwest boundary. The western portion of the 
site drains under Mamre Road, and into South Creek.  The eastern portion 
of the site drains under Bakers Lane and into a tributary of South Creek. 
 
There are no visible signs of land degradation such as erosion. 
 
The Stormwater Management Plan covers the hydraulic design of site 
stormwater drainage system including gross pollutant traps, rainwater 
tanks, grassed swales and bio retention trenches. The drainage is verified 
with DRAINS with respect to the hydraulic performance and MUSIC to 
validate the performance of the various environmental elements.  
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A2 PLANNING POLICIES 
 

Council’s Stormwater Quality Control Policy (Penrith DCP 2006) sets the 
water quality discharge standards for new developments and methodology 
for demonstrating that the standards are met.  Tables 1, 2 and 3 have 
been extracted from the DCP 
 

Table 1 - Modeling Water Quality Impacts of New Developments  
 

 

Total Development 
Area  

Modeling Approach  Description  

Small (5 ha to 10 ha)  Level 1 Average Annual 
Storm Load  

This prediction level estimates the 
average annual pollution loads for 
stormwater, commonly expressed in 
kilograms of pollutant exported per year. 
These relatively simple modeling 
techniques, which may relate to land 
use, annual rainfall, catchment runoff 
characteristics and average pollutant 
concentrations to estimate the actual 
pollutant load.  

Medium (10 ha to  Level 2  This level assesses the pollutant  
50 ha)  Actual Event Load  loads from a storm event or on a daily 

basis.  These models use daily or event 
runoff, which is then used to calculate 
pollutant loads.  

Large (> 50 ha)  Level 2 or 3 Actual 
Distribution of 
Concentrations & Load within 
Events. (On-site calibration)  

This level estimates actual pollutant 
concentrations and loads, as a function 
of time, within each storm event. This 
form of modeling uses relatively short 
duration rainfall data (eg, 5-60 mins) and 
complex modeling of runoff 
characteristics from pervious and 
impervious areas to generate 
pollutographs, which indicate variations 
in pollutant concentration over time.  
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Table 2 – Pollutant Retention Criteria  
 

Pollutant  Description  Retention Criteria  
 
Litter  

 
All anthropogenic material (cans, bottles, wrapping etc) 

 
70% of material ≥ 5 mm diameter  

 
Coarse Sediment  

 
Course sand (≥0.5mm)  

 
80% of the load for particles ≤ 0.5 mm dia.  

 
Nutrients  

 
Total Phosphorus &* Total Nitrogen  

 
45% retention of the load for each  

 
Fine Particulates  

 
fine sand (<0.5mm)  

 
50% of the load for particles ≤ 0.1mm dia.  

 
Free Oil & 
Grease  

 
Free floating viscous liquids ≥ 150 µm that do not 
emulsify in aqueous solutions  

 
90% of the load with no visible discharges  

 
Free Oil & 
Grease  

 
Free floating viscous liquids ≥ 150 µm that do not 
emulsify in aqueous solutions  

 
90% of the load with no visible discharges  

 
 
Table 3 – Average Annual Pollutant Loading Rates (Suitable for Use in 
Western Sydney in the Absence of Site Specific Information) 
 
Land Use  Runoff 

Coeff 
(CV)  

Course 
Sediment 
(KGS/HA/AN 
)  

Fine Particulates 
(KGS/HA/ AN)  

Total 
Phosphorus 
(KGS/HA/ AN)  

Total 
Nitrogen 
(KGS/ 
HA/AN)  

Organic 
Matter 
(M3/HA/AN 
)  

Litter 
(M3/HA/AN 

Natural  0.15  15  - 0.03  0.54  0.09  - 

Pre-Development  0.2  90  - 0.16  1.26  0.05  0.01  

Residential  0.35  500  45  0.8  4.8  0.25  0.05  

Commercial  0.5  900  100  1.6  8.1  0.2  0.45  

Industrial  0.52  950  110  1.7  9.5  0.2  0.35  

 
 

A3 POLLUTANT GENERATION 
The size of the total development parcel is larger than 5Ha, accordingly, 
Council’s Water Quality Policy and the Precinct Plan requires that 
performance modelling be undertaken using a computer model such as 
MUSIC. This relates to Level 2 modeling and requires daily or event runoff to 
calculate pollutant loads. The MUSIC computer model produced by the 
Cooperative Research Centre for Catchment Hydrology (CRCCH) has been 
used to model the total pollutants generated from the developed site and the 
likely performance standards of the treatments proposed.  
 
The rainfall / runoff parameters and source pollution concentration 
parameters were adopted from the BCC Draft MUSIC Modeling Guidelines.  
Otherwise project specific or default parameters within the MUSIC model 
were adopted. The pre development land use type Source Node selected is 
intended to reflect an agricultural context. The rainfall information used for 
the model run was the 6 minute time step data for Sydney-Observatory Hill 
for the Reference Year of 1959. This reference point rainfall is greater than 
would occur at Kemps Creek and would therefore lead to a conservative 
result. 
 
Music Model inputs: 



BUCKTON LYSENKOSuite 407, Henry Lawson Business Centre
Birkenhead Point
Roseby Street, Drummoyne NSW 2047 Consulting Engineers  

 
C:\24991 Issued 10-10-01\24991SWmanagementV6-pjedit6Oct.doc  Page 6 of 62 
 

 
Selection of meteorological data – rainfall and evaporation inputs – 
(Continuous simulation for the Reference Year with 6 minute time step to 
allow for the small scale treatment processes) 
Soil properties calibration 
Pollution generation characteristics of source nodes 
 
Table  4 details the pollutant loads generated for the site.   

 
 
Table 4 Pollutants Generated – Predevelopment - Agricultural Land-use 
 
    
Flow (ML/yr)    36.8 
Total Suspended Solids (kg/yr) 777 
Total Phosphorus (kg/yr)  8.1 
Total Nitrogen (kg/yr)  68 
Gross Pollutants (kg/yr) 176 
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A4 PROPOSED WATER QUALITY CONTROL TREATMENT TRAIN 
 
The most effective treatment train for water quality control comprises at  
source grass swales, Detention Tanks and GPT’s for primary treatment to 
remove solid gross pollutants (larger than 5mm) and hydrocarbons. This is 
followed by secondary treatment measures such as buffer strips and 
vegetated swales to remove coarse sediment then tertiary treatment, using 
bio-retention systems or wetlands to remove fine sediments, hydrocarbons 
and nutrients. 
 
The warehouse development proposed for this site is intensive with limited 
locations for pollutant treatment facilities. Never-the-less a treatment train is 
proposed as follows: 
 

- Grass swales where topography allows to pickup runoff from roads and 
car parks 

- Primary / Secondary Treatment – Two Ecosol RSF 4000   GPTs  and 
detention tanks 

- Tertiary treatment – Bio-retention system.  
.  

  
The site sub-catchments were considered as component types for the 
purposes of MUSIC modeling. Those component types are: 
 

- Roof Area 
- Hardstand, road pavement  and footpath areas 
- Minor other impervious area 
- Landscape areas – pervious areas 

 
It is proposed to provide the following treatment processes within the water 
quality treatment train in the development:  

 
- Grass swales 
- Stormwater harvesting for rainwater capture and re-use i.e. quantity 

reductions. 
- Detention tank and Ecosol (GPT’s) to capture solids i.e. quality 

improvements. 
- Bio-retention swale to remove remaining fine sediment and 

hydrocarbons.  
 
Stormwater harvesting will have first call on some one-half of the stormwater 
from each warehouse roof. All stormwater from pavements / hardstand areas 
shall mostly pass through the detention tank and GPT’s to remove gross 
pollutants.  Areas capable of draining to the proposed bio-retention swales 
do so.  A portion of the roof water captured in rainwater tanks may be reused 
in toilet flushing, washing down pavements etc and irrigation of the site’s 
landscape areas.  
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A4.1 STORMWATER HARVESTING & REUSE 

  
It is proposed to capture rainwater in storage tanks. The tanks shall be filled by the 
connection of warehouse roof water downpipes. This involves runoff from a minimum 
catchment of approximately 2,500 sqm per warehouse. With such catchments, it will 
take only 2 mm of rain to completely fill the tanks. 
 
With regard to first flush devices on rainwater collection, it is noted that there are no 
products available for the first flush treatment of downpipes of 150dia or larger. All 
the downpipes connected to the rainwater tanks will be of 225 dia meaning that there 
is no first flush system available for use. It is proposed to install a screen over the 
inlet of the rainwater tank to remove large particle matter. 
  
The inclusion of rainwater tanks will reduce the frequency of peak discharge from the 
site for the small storm events that stormwater quality systems are normally 
designed for and provide water for toilet flushing purposes, reducing the demand on 
mains water.  
 
The model parameters for the rainwater tanks and reuse are included in the MUSIC 
model. 
  

A4.2 GROSS POLLUTANT TRAPS 

 
It is proposed to install an Ecosol unit in the stormwater system in each catchment. 
These are required to help remove 80 % of the Total Suspended Solids (TSS) from 
the annual discharge. All the roof area runoff has been routed through the GPTs. 
The GPTs also remove the solid litter and oils that may be flushed into the 
stormwater pipe network. 
 

A4.3 BIO-RETENTION FILTER 

These pollutant filter facilities consist of permeable soil, sand and gravel layers some 
1010 mm in overall depth which trap sediments and the attached nutrients, metals 
and other soluble pollutants as they seep through the layers to underlying subsoil 
drainage lines located at the bottom of the filter media containing trenches.  The bio-
retention filter is primarily targeting flows up to the 3 month discharge, however 
runoff up to approximately the 1 year event is to be routed through the facility. 
 
The pollutant removal parameters used in the modelling of the Bio-retention filter are 
based on the default values found in MUSIC.  
 
The catchments delivering runoff to the Bio-retention filter comprises the southern 
part of the site (approximately 60 per cent of the site), together with the relatively 
small area immediately adjacent to the facility.  The roofs make up approximately 63 
percent of the combined roof and trafficked hardstand area that is served by the Bio-
retention filter.  With respect to the roof area, approximately 47 percent of that area 
is directed towards the rainwater harvesting storage tanks.  Having regard to the 
high proportion of roof area, and recognising that Suspended Solid wash-off from 
roofs during storm events is only of the order of 7.5 percent of that from trafficked 
hardstand areas, (BCC Draft Music Modelling Guidelines), a filter area has been 
selected that represents 1.0 percent of the total impervious area served by the 
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Bioretention filter.  It is proposed to install a Bio-retention filter of 1,800m2 for 
Metcash and 2,500m2 for DHL. 
 
The bio-retention filter functions include:  
 

 Water quality improvements. 
 Reduction in stormwater peak discharges though storage effects, the 

increase in time of concentration to the pit locations and by requiring the 
runoff to pass over pervious areas. 
 

Table 5:  Bio-Retention Basin Design Parameters 
 

Parameter Value 
Extended Detention Depth (m) 0.1
Filter Area (m2) 1,800 & 2500
Filter Depth (m) 0.5
Mean Filter Particle Diameter (mm) 0.5

Saturated Hydraulic Conductivity (mm/hr) 150

 
 

A4.4 TREATMENT TRAIN PERFORMANCE 

MUSIC has been used to simulate the performance of the stormwater quality 
treatment train proposed for the development. A continuous simulation approach has 
been adopted and the 3 month ARI peak discharges are used as the treatable 
design flows for most of the facilities modelled. Such flows can carry in excess of 
90% of the annual pollutant loads discharged from a catchment.  
 
A 6 minute simulation time step has been used and a Reference year design 
approach adopted. 
 
Based on the Treatment train proposed MUSIC modelled the likely performance for 
the removal of the target pollutants as follows: 
  
Table - 6:  Pollutant Loads and Likely Reductions 
   

 Mamre Rd. (DHL) 
 

Sources
Loads 

Residual 
Load 

Reduction 
(%) 

Target 
Value 
(%) 

Flow (ML/yr)  352  310  12.0   

Total Suspended Solids (kg/yr) 59,250  3,240  94.5  80 

Total Phosphorus (kg/yr)  135  29  78.3  45 

Total Nitrogen (kg/yr) 1,089  473  56.6  45 

Gross Pollutants (kg/yr) 7,996  0.0  100.0  90 

 Bakers La. (DHL) 
 

Sources
Loads 

Residual 
Load 

Reduction 
(%) 

Target 
Value 
(%) 

Flow (ML/yr)  227  197  13.4   

Total Suspended Solids (kg/yr) 37,830  2,870  92.4  80 

Total Phosphorus (kg/yr)  82  20  75.1  45 

Total Nitrogen (kg/yr) 703  340  51.6  45 

Gross Pollutants (kg/yr) 5,236  0  100.0  90 
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The above table shows that the treatment train proposed can meet the requirements 
of Council’s Water Quality Control Policy . 
 
The MUSIC model does not explicitly address hydrocarbons in its analysis.  It is 
however anticipated that, with the proposed treatment train, the objective of 90 
percent removal will substantially be realised. Annexure B shows a diagram of the 
MUSIC model layout of the proposed treatment train. 

A5 ANALYSIS OF UPSTREAM CATCHMENTS 

 
The site is located towards the top of a ridge line within the South Creek  
catchments. Under existing conditions some of the runoff from adjacent areas would 
pass through the site. The minor upstream catchment has been intercepted and 
diverted around the development. (Refer Annexure “C” PRE- DEVELOPMENT 
CATCHMENT PLAN) 
 
Surface flows from the minor upstream catchment converge near the North Eastern 
corner of the site. These flows are intercepted and conveyed via a pipe to the north-
eastern corner, then allowed to flow in an open swale to the existing site discharge 
point on Bakers Lane.  This pipe/swale system will convey the 100 year storm flows 
around the new development. 
 
Development of the site in the manner proposed within this report is expected to 
meet and generally exceed Penrith City Council’s objectives and performance 
criteria for water. 
 
The proposed design makes use of Best Management Practices as well as high 
quality proprietary equipment. The treatment train proposal reduces peak flows while 
improving water quality. The proposed design is sympathetic to the industrial nature 
of the overall development area and should lend itself to relatively minimal 
maintenance requirements. 
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A6 STORMWATER DRAINAGE SYSTEM 
Generally stormwater runoff generated from the roof and surface areas is collected 
via a pit and pipe system which has been designed to a minimum 1 in 20 year ARI 
standard. The site pavement grading allows for runoff in excess of the pipe capacity 
or pipe blockage to be directed to the OSD in the low points at Bakers Lane and 
Mamre Road.  
 
The OSD discharge is then treated through a GPT and discharges to the Bio-
filtration system.  The two OSD storages have been designed such that the post 
development discharges do not exceed the state of nature flows. 
 
Pre-development flows were determined for all recurrence intervals up to 100 years 
after determining the natural flow paths and time of concentration (Refer Annexure C 
and B). The calculated flows were:-  
 
Table - 7:  Pre-Development Flows & Critical Storm Durations 
 

ARI 
 

Critical 
Storm 

Metcash 
 

Critical 
Storm 

DHL 
 

(yrs) (hrs) (m3/s) (hrs) (m3/s) 

5 2 3.82 2 3.44
10 2 4.45 2 4.25
20 2 5.29 1 5.37
50 1 6.12 1 6.42

100 1 7.01 1 7.51

 
The internal drainage system provides for 1,100m3 of rainwater storage for Metcash 
and 600m3 for DHL. This storage is distributed across the site in underground tanks. 
The larger storage provided for Metcash is to feed the cooling towers required for 
their cool rooms and freezers. The reduction of storm flows due to water harvesting 
was not considered in the design of detention or piping. 
 
The internal drainage design for DHL and Metcash meets and in some areas 
exceeds the flows generated by the 20 year storm. Detail DRAINS calculations are 
contained in Annexure D and the resultant element sizes in Annexure E 
 
The following table summarises the calculated flows at each discharge point and the 
subsequent basin storages required to achieve this. 
 
Table - 8:  Pre / Post Development Discharge & Basin Volumes 
 

 
Metcash 

 

 
DHL 

 

ARI PSD Discharge 
Basin 

Storage PSD Discharge
Basin 

Storage 

(yrs) (m3/s) (m3/s) (m3) (m3/s) (m3/s) (m3) 

5 3.82 3.38 690 3.44 3.55 2,100 
10 4.45 3.58 1,190 4.25 3.73 2,750 
20 5.29 4.45 1,700 5.37 4.82 3,400 
50 6.12 5.15 2,005 6.42 5.79 4,000 

100 7.01 5.85 2,250 7.51 7.15 4,250 
ARI Average Recurrence Interval ,     PSD Permissible site discharge 
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Road drainage in Bakers Lane and Mamre Road was designed for a 1 in 20 year 
ARI 
To meet current standards the two existing culverts in Mamre Road are to be 
replaced with a 600 and 1500 diameter pipes and the one in Bakers Lane will be 
replaced with a 1800 diameter pipe.  
 
As this site is located at the top of the catchment it is not subject to flooding. 
 
There are no adverse drainage impacts from this development on the neighboring 
properties as relative to the current state there is up to 15% reduction in stormwater 
flows. 
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ANNEXURE "A"  

SITE LAYOUT PLAN
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ANNEXURE "B"  

 
MUSIC Models 
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Bakers Lane Catchment
Inflows Parameters

Roofs to RWT Roofs to OSD 1 Hard Stand to OSD 1 Landscape to OSD 1 Total Load

Catchments:
Flow (ML/yr) 34.5 Flow (ML/yr) 109 Flow (ML/yr) 72.8 Flow (ML/yr) 11.1 227.4 Roof to RWT 2.56 ha

Total Suspended Solids (kg/yr) 1.20E+03 Total Suspended Solids (kg/yr) 3.40E+03 Total Suspended Solids (kg/yr) 3.19E+04 Total Suspended Solids (kg/yr) 1.33E+03 37830 Roof to OSD 8.1 ha

Total Phosphorus (kg/yr) 6.68 Total Phosphorus (kg/yr) 19.1 Total Phosphorus (kg/yr) 52.4 Total Phosphorus (kg/yr) 3.4 81.58 Hardstand area to OSD 5.4 ha

Total Nitrogen (kg/yr) 103 Total Nitrogen (kg/yr) 351 Total Nitrogen (kg/yr) 219 Total Nitrogen (kg/yr) 29.7 702.7 Landscape area to OSD 2.41 ha

Gross Pollutants (kg/yr) 8.36E+02 Gross Pollutants (kg/yr) 2.64E+03 Gross Pollutants (kg/yr) 1.76E+03 Gross Pollutants (kg/yr) 0 5236

RWT volume 800 m3

Outflows Usage for toilet flushing 2.9 KL/d

RWT 1 Usage for irrigation 30 ML/a

Flow (ML/yr) 34.5 15.1 56.2 Area 400 m2

Total Suspended Solids (kg/yr) 1.20E+03 457 61.8 Depth above overflow pipe 0.5 m

Total Phosphorus (kg/yr) 6.68 2.74 59.1 Overflow pipe D 450 mm

Total Nitrogen (kg/yr) 103 43.9 57.6

Gross Pollutants (kg/yr) 836 0 100 OSD
V 4800 m3

OSD Treatment train removal up to this point Depth 2 m3

Flow (ML/yr) 208 208 0 8.53122252 Area 2400 m2

Total Suspended Solids (kg/yr) 3.71E+04 9.93E+03 73.3 73.7509913 Orifice D 900 mm

Total Phosphorus (kg/yr) 77.7 38.7 50.2 52.5619024

Total Nitrogen (kg/yr) 644 556 13.7 20.8766188 GPT
Gross Pollutants (kg/yr) 4.41E+03 0 100 100 Ecosol  RSF 4000

Qmax 750 l/s

GPT Treatment train removal up to this point Removal rates:

Flow (ML/yr) 208 208 0 8.53122252 TSS 91%

Total Suspended Solids (kg/yr) 9.93E+03 2.25E+03 77.3 94.0523394 TP 30%

Total Phosphorus (kg/yr) 38.7 28.6 26 64.9423878 TN 13%

Total Nitrogen (kg/yr) 556 492 11.4 29.9843461 Oils 97%

Gross Pollutants (kg/yr) 0 0 0 100 GP 95%

Bio retention 1 Treatment train removal up to this point Bioretention
Flow (ML/yr) 208 197 5.2 13.3685136 Total Area 1800 m2

Total Suspended Solids (kg/yr) 2.25E+03 2.87E+03 ‐27.6 92.4134285 Detention depth above  0.5 m

Total Phosphorus (kg/yr) 28.6 20.3 29 75.1164501 Seepage loss 1 mm/hr

Total Nitrogen (kg/yr) 492 340 31 51.6151985 Filter area 1500 m2

Gross Pollutants (kg/yr) 0 0 0 100 Filter depth 1 m

Filter median diameter 0.2 mm

Saturated Hydraulic condactivity 10 mm/hr

Overflow weir 10 m
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Mamre Rd Catchment
Inflows Parameters

Roofs to RWT Roofs to OSD 1 Hard Stand to OSD 1 Landscape to OSD 1 Total Load

Catchments:
Flow (ML/yr) 34.9 Flow (ML/yr) 179 Flow (ML/yr) 116 Flow (ML/yr) 22.4 352.3 Roof to RWT 2.59 ha

Total Suspended Solids (kg/yr) 1.11E+03 Total Suspended Solids (kg/yr) 6.06E+03 Total Suspended Solids (kg/yr) 4.97E+04 Total Suspended Solids (kg/yr) 2.38E+03 59250 Roof to OSD 13.2835 ha

Total Phosphorus (kg/yr) 17.4 Total Phosphorus (kg/yr) 32.3 Total Phosphorus (kg/yr) 78.7 Total Phosphorus (kg/yr) 6.87 135.27 Hardstand area to OSD 8.595 ha

Total Nitrogen (kg/yr) 113 Total Nitrogen (kg/yr) 548 Total Nitrogen (kg/yr) 370 Total Nitrogen (kg/yr) 57.7 1088.7 Landscape area to OSD 4.89 ha

Gross Pollutants (kg/yr) 8.46E+02 Gross Pollutants (kg/yr) 4.34E+03 Gross Pollutants (kg/yr) 2.81E+03 Gross Pollutants (kg/yr) 0 7996

RWT volume 600 m3

Outflows Usage for toilet flushing 4.6 KL/d

RWT 1 Usage for irrigation 60.87 ML/a

Flow (ML/yr) 34.9 13.7 60.9 Area 300 m2

Total Suspended Solids (kg/yr) 1.11E+03 418 62.2 Depth above overflow pipe 0.5 m

Total Phosphorus (kg/yr) 17.4 6.46 63 Overflow pipe D 750 mm

Total Nitrogen (kg/yr) 113 42.1 62.9

Gross Pollutants (kg/yr) 846 0 100 OSD
V 7200 m3

OSD Treatment train removal up to this point Depth 2 m3

Flow (ML/yr) 331 331 0 6.0459835 Area 3600 m2

Total Suspended Solids (kg/yr) 5.86E+04 1.71E+04 70.8 71.139241 Orifice D 1100 mm

Total Phosphorus (kg/yr) 124 64 48.5 52.687218

Total Nitrogen (kg/yr) 1.02E+03 876 13.9 19.537063 GPT
Gross Pollutants (kg/yr) 7.14E+03 0 100 100 Ecosol  RSF 4000

Qmax 750 l/s

GPT Treatment train removal up to this point Removal rates:

Flow (ML/yr) 331 331 0 6.0459835 TSS 91%

Total Suspended Solids (kg/yr) 1.71E+04 1.70E+03 90 97.130802 TP 30%

Total Phosphorus (kg/yr) 64 45 29.7 66.7332 TN 13%

Total Nitrogen (kg/yr) 876 759 13.4 30.283825 Oils 97%

Gross Pollutants (kg/yr) 0 0 0 100 GP 95%

Bio retention 1 Treatment train removal up to this point Bioretention
Flow (ML/yr) 331 310 6.4 12.006812 Total Area 3600 m2

Total Suspended Solids (kg/yr) 1.70E+03 3.24E+03 ‐90.3 94.531646 Detention depth above  0.5 m

Total Phosphorus (kg/yr) 45 29.4 34.6 78.265691 Seepage loss 1 mm/hr

Total Nitrogen (kg/yr) 759 473 37.7 56.553688 Filter area 3000 m2

Gross Pollutants (kg/yr) 0 0 0 100 Filter depth 1 m

Filter median diameter 0.2 mm

Saturated Hydraulic condactivity 10 mm/hr

Overflow weir 10 m  
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ANNEXURE "C"  

Pre-Development Catchment Plan 
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ANNEXURE "D"  

 
DRAINS MODELS 
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DESIGN OUTCOME
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