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10 December 2010

To Darren Evans, Greg Rowe & Associates

Copy to

From Helen Brookes Tel 61 8 6222 8702

Subject Wellard Urban Precincts East and West Job no. 61/25042/01

Introduction
It is proposed to develop land immediately surrounding the Bollard Bullrush Swamp environmental
protection policy lake boundary.  The development proposes to amend the environmental protection
policy boundary in the Eastern Precinct and extend development into the floodway.  In order that
development may occur areas of the floodway will have to be filled and so it is necessary to determine
the up and downstream impacts of this effective reduction in the flood capacity of the swamp.

GHD have been engaged to undertake preliminary investigations into the impact of the proposed fill for
the purposes of rezoning and structure planning.

It is noted that the Water Corporation may have made some revisions to the Peel Main Drain InfoWorks
model since the completion of the Jandakot Drainage and Water Management Plan that are not available
at this time and that future assessments may need to be done with an updated version of the model.
However since this is a comparative assessment of the impact from a specific development proposal it is
not likely that any changes to other sections of the model will make substantial difference to the results.

Both the Department of Water and Water Corporation have been consulted during this study to gain
approval to use the Peel Main Drain InfoWorks model for this purpose and correspondence with them is
attached.

Methodology
The dimensions of the Bollard Bullrush Swamp as modelled for the Jandakot Drainage and Water
Management Plan were amended to reflect the proposed filling of the proposed development areas to
the south and north east of the swamp as seen in Figure 1.  Modelling assumed that the environmental
protection policy boundary and buffer are successfully moved in the Eastern Precinct so that the full
extent of development can go ahead.  In the Western Precinct the environmental protection policy
boundary and buffer are maintained.

In addition, because of the proposed change in land use within the development areas, the percentage of
impermeable area (and hence generated runoff) was increased according the local structure plan shown
in Figure 1.  This will give a worst case indication of the likely impact, since it does not take into
consideration that the development will provide additional compensation and promote additional
infiltration through the use of water sensitive urban design and therefore is likely to retain or reduce
predevelopment runoff characteristics.

A second scenario has also been modelled which incorporates detention capacity within the
development to maintain the pre-development discharge peak flow rates into the Main Drain.
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The modelling parameters used adapted from those established within the Jandakot DWMP and are
presented in Tables 1 and 2 below.

Table 1 Land use impervious areas

Land use Area (m2) Percent impervious Impervious area (m2)

School 77797 72% 56014

Grouped Dwellings 7682 28% 2151

Aged Persons 10020 35% 3507

Low Density 481644 28% 134860

Existing Residential 223430 28% 62560

Roads 381155 80% 304924

Medium Density 209403 28% 58633

POS 144472 0% 0

Drainage 935238 0% 0

Total 2,470,841 622,649

Table 2 Runoff surface characteristics

Runoff
surface ID

Description Surface
type

Surface roughness
(Manning’s n)

Initial loss
(mm)

Fixed runoff
coefficient

61 URBAN (Perv') 2yr Pervious 0.025 0 0.1

62 URBAN (Perv') 10yr  Pervious 0.025 0 0.15

63 URBAN (Perv') 100yr  Pervious 0.025 0 0.2

7 URBAN (IMP) Impervious 0.015 15 1
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Figure 1  Exiting and Ultimate Wetland Extents with Proposed Landuse

Notes to figure 1:

1. Wetland extents indicated by the hatched lines are the areas available within the pre- and post-development models to

accept overflow from the Peel Main Drain.

2. The land use type ‘drainage’ is used to define runoff parameters only and does not reflect the flooded area predicted by

the model.
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Results

Table 3 below presents top water levels and peak flow rates from modelling undertaken in support of the
Jandakot Drainage and Water Management Plan at critical locations.  Tables 4 and 5, also below,
present a summary of the results of modelling for the two scenarios described above. Table 6 presents
the discharge peak flow rates and required detention capacities within the development.

Table 3 Jandakot Drainage and Water Management Plan modelling results

Top Water Level (mAHD) Peak Flow (m3/s)Location

10 year ARI 100 year ARI 10 year ARI 100 year ARI

Peel Main Drain at Bertram Road 7.90 8.20 3.25 3.82

Bollard Bullrush Swamp 4.82 5.61 3.38 4.00

Peel main Drain at Millar Road 4.70 5.59 4.38 5.06

Table 4 Modelling of full extent of proposed development without stormwater detention

Top Water Level (mAHD) Peak Flow (m3/s)Location

10 year ARI 100 year ARI 10 year ARI 100 year ARI

Peel Main Drain at Bertram Rd 7.90 (no change) 8.20 (no change) 3.25 (no change) 3.82 (no change)

Bollard Bullrush Swamp 4.85 (+ 30 mm) 5.65 (+ 40 mm) 3.38 (no change) 4.00 (no change)

Peel main Drain at Millar Road 4.72 (+20 mm) 5.62 (+ 30 mm) 4.73 (+ 350 L/s) 5.77 (+ 710 L/s)

Table 5 Modelling of proposed development including provision of on-site detention

Top Water Level (mAHD) Peak Flow (m3/s)Location

10 year ARI 100 year ARI 10 year ARI 100 year ARI

Peel Main Drain at Bertram Rd 7.90 (no change) 8.20 (no change) 3.25 (no change) 3.82 (no change)

Bollard Bullrush Swamp 4.82 (no change) 5.62 (no change) 3.38 (no change) 4.00 (no change)

Peel main Drain at Millar Road 4.70 (no change) 5.59 (no change) 4.39 (+ 10 L/s) 5.14 (+ 80 L/s)

Table 6 Discharge peak flows and required detention volumes for the proposed development

ARI storm event Basin outflow (m3/s) Storage volume required (m3)

10 Year 0.2 30,000

100 Year 0.35 39,000

Notes to table 6:

1. Detention volumes are provided as a guide only for the entire development.  Detention areas have not been determined

at this time since this will be dependent on the depth and landscaping configuration of the designed basin.
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Conclusions

The modelling summarised above indicates that in scenario 1, which is the worst case scenario given no
detention capacity within the development area, the top water level within the Bollard Bullrush Swamp
changes by less than 100 mm for the 100 year ARI event and that levels both up and downstream also
remain relatively unchanged.

The scenario 2 results indicated that by providing a total detention capacity of approximately 39,000 m3

for a 100 year ARI event (30,000 m3 for a 10 year ARI event) within the development area the change in
top water level will be zero.

Suitable fill levels for development must be determined by detailed site investigations in conjunction with
drainage and earthworks design for the site.  This modelling indicates that a minimum habitable floor
level of 6.12 m AHD will be required to ensure that 500 mm of clearance is provided from the 100 year
ARI event flood level in Bollard Bullrush Swamp.

In scenario 1, peak flows within the Peel Main Drain upstream of and within the swamp also remain
unchanged, however there is an increase of up to 710 L/s on the downstream peak flow rate in the Peel
Main Drain for the 100 year ARI event.  This increase in flow rate is related to the increased impervious
area and it will be a requirement of development that sufficient detention capacity is provided within the
drainage system and public open space areas to ensure that this does not occur.

In scenario 2 the increase in downstream peak flow rate is managed through the provision of 39,000 m3

total detention capacity within the development area.  This results in a downstream peak flow rate in the
Peel Main Drain for the 100 year ARI event of 5,140 L/s which is within 80 L/s of the predevelopment
downstream peak flow rate.

The indicated detention capacity of 39,000 m3 for the 100 year ARI event which is required in order to
maintain the peak discharge peak flow rates for the development will need to reviewed during the
development of drainage designs.  It is likely that the drainage design process will be able to reduce this
detention capacity through water sensitive urban design practices, providing capacity for minor events
throughout the development on lots and in road reserves as well as provision of flood detention areas
within the normal public open space provision.

Recommendations:

1. Rezoning submissions should indicate that the change in top water level is predicted to be zero
in the 10 and 100 year ARI events as a result of the proposed development.

2. Rezoning submissions should also indicate that there is less than 100 L/s predicted increase in
peak downstream flow rates in the 10 and 100 year ARI events as a result of the proposed
development, and that this is not likely to cause any downstream impacts.

3. The design of the proposed development should provide sufficient detention capacity within lots,
road reserves and/or public open space to ensure that predevelopment peak discharge flow
rates are not exceeded (indicatively 30,000 m3 and 39,000 m3 respectively for the 10 and 100
year ARI events).

4. The design of the proposed development should incorporate a minimum habitable floor level of
6.12 m AHD.

Helen Brookes
Manager, Waterways




