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1. INTRODUCTION
This report is to support a development application for a manufactured home estate off Owl
Pen Lane at Farley. It discusses drainage measures to meet engineering best practice
requirements to ensure the proposed development does not impact on downstream water
quality or flooding.

1.1 Study Area
The parent parcel currently comprises lots 100 and 101 on DP 1230313, together known as
207 Wollombi Road, Farley. It is the subject of development application 14-724 to Maitland
City Council for a 354 lot subdivision. The manufactured home estate is proposed to be
established on the southern residue allotment and will be accessed internally from Oxpring
Road and Harington Avenue.

The parent parcel is bisected by an existing first order watercourse, which runs in a west to
east direction. The proposed development site generally comprises the western half of the
southern side of the watercourse, Refer Figure 1.

The site of the development also stretches over a ridgeline in the local topography, dividing it
into two principal catchments. The northern catchment drains to the aforementioned easterly
draining watercourse, while the southern catchment drains to a number of gullies that
discharge directly to Wentworth Swamp.

DA 14-724 was approved in consideration of a drainage report (GCA reference 13330C) that
described a combination detention and water quality control basin (Basin 10) to be located
upstream of Owl Pen Lane on the main first order watercourse. The northern catchment of
the proposed development drains to Basin 10 and accordingly, this report reconsiders the
catchment to Basin 10 by adding some area from the proposed development (part of
Catchment 10B) and removing some catchment (Catchment 1B).

Assuming catchment 10B is directed to Bain 10 by a combination of major / minor systems
on Darton Drive, Catchments 1A, B, C and D form the remaining natural catchment to Bain
1, hence the nomenclature.

Topography divides the southern catchment into four separate sub catchments, with each
one at the head of a local first order watercourse. It should be noted that it was originally
conceived that there were five natural sub catchments, however, the catchment to Outlet 4
was determined to be negligible and accordingly, it has been consolidated into Catchment 5.

The southern sub catchments are named Catchment 2, 3, 5 and 6 respectively.

Figure 2 presents a catchment plan.
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1.2 Proposed Development
The proposed development is a manufactured home estate. For the purposes of stormwater
analysis, it has been assumed that:

· Gross density of the estate is 20 lots per hectare (includes roads, verges, curtilage
and community facilities)

· Each lot will contain a dwelling with 150m2 roof area

· Each dwelling will contain a 2000L rainwater tank with appropriate internal uses to
reduce potable water demand.

· Gross impervious area fraction is 65%, resulting in a residue after the roof area is
removed of 50% impervious. While the proposed development density is higher than
for general residential development, the impervious fractions are comparable.

Water quality and on-site detention for each catchment is to be catered for in a basin named
for the catchment.

· Basin 10 is the basin proposed in DA 14-724. It is not proposed to modify this basin
in any way.

· Basin 1 is to be a wet basin to be located upstream of the Harlington Avenue
crossing of the watercourse.

· Basins 2,3,5 and 6 are to be dry basins located downhill of the main loop road for
the proposed development and are to be sized for detention such that outflows to
the individual watercourses will be less than for the predevelopment case, while
demonstrating sufficient treatment capacity to meet Council’s water quality criteria
for suspended solids, nitrogen, phosphorous and gross pollutants.



Ravensfield South, Farley
MU

18383C Stormwater Report r1 Page 3

2. External Catchment
Refer Figure 2.

Catchments 1A and 10A, while being in the natural catchments to basins 1 and 10
respectively, are outside the considered development footprint.

For the purpose of calculating on site detention requirements, it is assumed that they are
developed to 65% impervious fraction. Accordingly, detention for these sub catchments is
provided for in Basins 1 and 10 respectively.

However, for the purpose of calculating water quality requirements, it is assumed that runoff
from these sub catchments will be treated to Councils requirements prior to discharge.

For both water quality, and volume rate of flow calculations, these sub catchments are built
into the models and accordingly, their runoff is appropriately considered.
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3. ON SITE DETENTION
3.1 Criteria

Maitland City Council publishes on-site detention requirements for subdivision development
in their Manual of Engineering Standards (MOES).

When developed, the peak rate of discharge measured at the site boundary for each sub
catchment separately is to be lower than the predevelopment scenario for the 1, 10 and 100-
year ARI events.

3.2 Methodology
DRAINS is a time area hydrograph model that uses the ILSAX engine to convert rainfall
hyetographs to runoff hydrographs using an initial and continuing loss model with differing
parameters for impervious, supplementary and grassed areas.

Input rainfall comprises discrete storms of various durations. The average intensity is
distributed according to regional Australian Rainfall and Runoff temporal patterns which are
broken down to the desired time step, usually 5 minutes. In this way, the total volume of a
storm is considered in lieu of just generating a peak rate of flow (as per the probabilistic
rational method) and detention basins can appropriately be modelled for their efficacy.

Total durations for input rainfall range from 5 minutes to 72 or more hours, however for the
small catchments modelled in urban drainage scenarios, it is unlikely that long durations will
generate critical flow results. Longer durations are nonetheless modelled to confirm the tails
of the hydrographs do not extend or overtop basin storages.

A pre-development DRAINS model was constructed using catchments to the pre-defined 5
separate site outlets using predevelopment site contours and fully pervious catchment types
with long kinematic wave flow paths at predevelopment topography slopes. The model was
run for the 1, 10 and 100 - year ARI events of 5, 10, 15,20 25,30,45 minutes and 1, 1.5, 2, 3
and 4.5-hour durations. Critical peak flow rates for the 1, 10 and 100-year ARI were then
adopted as maximum permissible site discharges for each outlet. In the case of Catchment
1, the upstream flow rate to the Harlington Avenue Crossing was adopted as the peak flow
rate to be achieved in Basin 1.

A new DRAINS model was then constructed using post development catchments defined by
the post development topography (considering road patterns) to the same five outlet points.

Basins were then inserted into the model upstream of the outlets to Catchments 1, 2,3,5, 6
and 10 with outlet flow characteristics to match the permissible site discharges.

The post development DRAINS model was then iteratively run with successive basin
volumes to arrive the required basin sizes.

Drains model data are presented in Appendix A.
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3.3 Modelling Parameters
Maitland City Council publishes parameters to be adopted in DRAINS models in its Manual
of Engineering Standards:

Soil Type as reported (3)

Antecedent Moisture Content 3

Grassed Depression Storage 5mm

Paved Depression Storage 1mm

0.65 fraction impervious was adopted for the developed catchment having conservative
regard for the mix of Residential lots < 1000m2 (0.6) and road reserve (0.7).

Design rainfall was adopted from the Australian Bureau of Meteorology’s online IFD 1997
tool for the Farley Locality (32.7316OS, 151.5111OE)

3.4 Results
The model was run for various design storm durations. The peak discharges for the various
ARI’s were calculated along with their required total detention volume and the results are
shown below:

Basin 10

(Approved in DA 14-724) but re modelled with developed catchments in accordance with
Figure 2:

Adopted outlet configuration:

Low flow control 1 x 150 Pipe at IL15.00

Mid level control 2 x 600mm RCP at IL 16.00

Overflow 12.5m Spillway at RL 17.20

Q 100 Top water level 17.93

ARI
(years)

Pre Developed
Permissible site

discharge
(m3/s)

Peak Flow with Detention
Basin at Outlet

(m3/s)

Detention
Volume

 (m3)

1 2.55 2.36 5707

10 8.24 7.55 9959

100 14.80 14.77 12694
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Basin 1

Modelled with developed catchments in accordance with Figure 2:

Adopted outlet configuration:

Low flow control 875mm RCP at IL 20.00

Mid level control 1050mm RCP at IL 20.0

Overflow 4.0m Spillway at RL 21.5

Q 100 Top water level 21.39*

ARI
(years)

Pre Developed
Permissible site

discharge
(m3/s)

Peak Flow with Detention
Basin at Outlet

(m3/s)

Detention
Volume

 (m3)

1 Outlet is internal, flow
control only required to
reduce volume in basin

10

1.02 342

10 3.20 738

100 4.33 1074

*Note that the spillway is not required to control Basin 1 flow. Accordingly, the spillway can
be regarded to be the Harling Ave Road Crossing, which will not be overtopped in events
more frequent that the 100 Year ARI in accordance with Council’s standards.

Basin 2

Modelled with developed catchments in accordance with Figure 2:

Adopted outlet configuration:

Low flow control 225mm PVC at IL 36.0

Mid level control 375mm RCP at IL 37.0

Overflow 2.0m Spillway at RL 37.5

Q 100 Top water level 37.2*

*Note that the spillway is not required to control Basin 2 flow and is an emergency spillway
for events rarer than 100 years ARI only.

ARI
(years)

Pre Developed
Permissible site

discharge
(m3/s)

Peak Flow with Detention
Basin at Outlet

(m3/s)

Detention
Volume

 (m3)

1 0.099 0.069 106

10 0.285 0.251 218

100 0.516 0.360 279
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Basin 3

Modelled with developed catchments in accordance with Figure 2:

Adopted outlet configuration:

Low flow control 225mm PVC at IL 36.0

Mid level control 375mm RCP at IL 37.0

Overflow 2.0m Spillway at RL 37.5

Q 100 Top water level 37.25*

ARI
(years)

Pre Developed
Permissible site

discharge
(m3/s)

Peak Flow with Detention
Basin at Outlet

(m3/s)

Detention
Volume

 (m3)

1 0.124 0.088 130

10 0.359 0.357 278

100 0.649 0.469 364

*Note that the spillway is not required to control Basin 3 flow and is an emergency spillway
for events rarer than 100 years ARI only.

Basin 5

Modelled with developed catchments in accordance with Figure 2:

Adopted outlet configuration:

Low flow control 150mm PVC at IL 32.0

Mid level control 225mm PVC at IL 33.0

Overflow 2.0m Spillway at RL 33.5

Q 100 Top water level 33.34*

*Note that the spillway is not required to control Basin 5 flow and is an emergency spillway
for events rarer than 100 years ARI only.
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ARI
(years)

Pre Developed
Permissible site

discharge
(m3/s)

Peak Flow with Detention
Basin at Outlet

(m3/s)

Detention
Volume

 (m3)

1 0.035 0.020 663

10 0.101 0.094 1344

100 0.183 0.134 1884

Basin 6

Modelled with developed catchments in accordance with Figure 2:

Adopted outlet configuration:

Low flow control 225mm PVC at IL 24.0

Mid level control 375mm RCP at IL 25.0

Overflow 1.5m Spillway at RL 25.5

Q 100 Top water level 33.34*

*Note that the spillway is not required to control Basin 6 flow and is an emergency spillway
for events rarer than 100 years ARI only.

ARI
(years)

Pre Developed
Permissible site

discharge
(m3/s)

Peak Flow with Detention
Basin at Outlet

(m3/s)

Detention
Volume

 (m3)

1 0.102 0.071 303

10 0.296 0.261 594

100 0.535 0.392 827

Detailed results are presented in Appendix B.

3.5 Discussion
The results show that in all cases, discharge to the respective watercourses is less than the
predevelopment rates.

Detailed design will be required at Construction Certificate stage to confirm final basin layout,
outlet configurations and volumes.
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4. RUNOFF QUALITY
4.1 Criteria

Treatment targets for the proposed development were adopted from Maitland City Council
Manual of Engineering Standards 2014, Section 8.2 (Stormwater Quality) and are shown in
Table 3-1:

Table 4-1: Stormwater Treatment Objectives

Pollutant Stormwater treatment objective

Total Suspended Solids (TSS) 80% retention of average annual load

Total Phosphorus (TP) 45% retention of average annual load

Total Nitrogen (TN) 45% retention of average annual load

Gross Pollutants (GP) 70% retention of average annual load

4.2 Methodology
The proposed development was modelled using MUSIC, the Model for Urban Stormwater
Improvement Conceptualisation published by eWater Limited, which is the current best
practice tool for estimating the ameliorating effects of proposed stormwater quality
improvement devices (SQUIDS) in a treatment train approach.

MUSIC uses real historical continuous rainfall records (over several years) as input and
compares the theoretical pollutant generation within the catchment to the final theoretical
export rate (usually expressed in kg/year) to determine a treatment train effectiveness
expressed in percentage points that are directly comparable to the guidelines in Table 3-1.

The MUSIC model was constructed with a catchment comprising the pavement area, roof
and landscaping, with the catchments discharging to the proposed bio-retention / detention
basin at the north-eastern corner of the site.

For each catchment, the number of lots was estimated using a gross development density of
9 lots per hectare (includes allowance for roads and curtilage) for standard residential
development and 20 lots per hectare for the proposed manufactured home estate.

Roof areas were separated so runoff could be disposed of through internal re use via
rainwater tanks. 250 litres per standard residential dwelling per day and 150 litres per
manufactured home dwelling per day was built into the model for re use.

For Basin 10, the configuration for DA 14-724 was adopted and modelled, while for Basins
2,3,5 and 6, a dry basin with a floor / filter area the same as assumed for the DRAINS model
invert was adopted.
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4.3 Results
Input data is shown in Appendix D, including the model layout. Modelled basins are assumed
to have a bioretention filter media layer 400mm thick with 400mm of extended detention on
top.

Proposed bio-retention / detention basin areas as indicated, which are compatible with the
modelled detention volume, would achieve pollutant retention as indicated in table 3-2.

Table 4-2: Stormwater Treatment Objectives

Basin
Basin

Surface
Area

Retained
Total

Suspended
Solids

Retained
Total

Phosphorous

Retained
Total

Nitrogen

Retained
Gross

Pollutants

(m2) (%) (%) (%) (%)

10 3621 93 69.2 79.6 100

2 210 93.6 54.2 69.1 100

3 254 93.5 53.9 68.5 100

5 1320 97.8 60.2 76.5 100

6 573 95.9 56.5 72.7 100

4.4 Discussion
The above results indicate the proposed stormwater strategy will produce an outcome that
complies with Council’s standards for water quality control .
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5. SUMMARY AND CONCLUSION
The proposed development of part of the land at 207 Wollombi Road as a manufactured
home estate has the potential to impact on downstream drainage.

However, the combined wet detention basin and water quality control basin constructed
pursuant to DA 17-724 (Basin 10) can be augmented by an additional basin to be
constructed upstream of the Harling Avenue creek crossing (Basin 1) to achieve compliance
for flow and water quality at the Owl Pen Lane Outlet.

Proposed Basins 2,3 5 and 6 in the southern catchment can control both water quality and
quantity requirements to ensure no impact on their respective watercourses.
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Appendix C

MUSIC Model Data
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