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SEMINAR PROGRAM

9:00

9:10

9:40

Brief Introduction

Swales, Biofiltration & Infiltration
- Dr Simon Beecham (UTS)
Landscapes

- Martin Bryant (DPWS)

10:00 Morning Tea

11:00 Permeable Paving Cast Study

- Joanne Scarsbrick (Manly Council)
11:20 Rainwater Tanks

- Timon Visser (EnviroFlo)
11:40 Keeping WSUD Salt Sensitive

- Rebecca Nicolson (Formerly at WSROC)
12:00 Lunch
1:00 WORKSHOP
2:15 WORKSHOP REPORT BACK

2:45

Close



Cost Summary Sheets

Biofiltration trench

Victoria Park Swale
Permeable Paving A
Permeable Paving B

Rainwater Tanks

The costs relevant to the workshop exercise
are in the boxes.




BIOFILTRATION TRENCH

Germany

A simple trench, a permeable concrete pipe (hydrocon), back-filled with sand.

Technical Data

Width of trench
Depth of trench
Filling material of trench

1.7m
1,1m

Sand 0-2 mm (washed)

Drainable pore volume of filling material 30%

Kind of Pipe Concrete infiltration pipe

Dimension of infiltration pipe 600 mm

Number of trenches 1

Connected area 2,730 m?

Infiltration rate 1.00E-04 m/s

Rain intensity/quantity 130 |

Required length of infiltration pipes 75 m

Area of trench 127.5m?

Construction Costs (converted from Euro Dollars)

Excavation of trench 206 m® $26 / m° $5,356

Placing of infiltration pipes 75m $279.8 /m $20,985

Covering of infiltration pipes 150 m® $43/m? $6450
Total $32,791

Cost/ running meter of infiltration pipe $437.21

Cost/ m® storage volume $596.20

Cost/ m? connected area $12.00

Cost / m? of trench $257.20

Prepared by Dr Simon Beecham, UTS




SAND FILTER WITH STORAGE BASIN

Drummoyne Park

A fully enclosed off-line sand filter, with storage basin above. Designed to treat half the 6
month ARI from a 6 hectare catchment.

Technical Data

Catchment area 60,000 m?
Sand filter size 32m?
Volume treated during storm 5m?
Storage volume of basin 155m?*

Construction Costs
NB: These figures do not include the gross pollutant traps and monitoring
equipment of the original project.

Design $2,000
Preliminaries $3,896
Excavation $3,540
Trenching $3,610
Pipe laying $21,069
Storage basin $55,200
Sand filter $48,500
Stormwater diversion $17,000
Extras (tipping, turfing, site prep and restoration) $30,000

Total $167,815.00

Cost per m? of sand filter
including storage capacity* $1,500

*Allowing for a storage depth
of 1000mm, the area of the
storage and filter is 150 m?



SWALES

Costs of the system need to be considered in a couple of ways
e Firstly there is the cost of the land.

Land given to water treatment was a very important issue in a high density area because
they could potentially affect the developer’s yield.

At Victoria Park the roads with swales were 21 m. The roads without swales were 17m.
This affected Landcom’s yield and led to the decision that only half the streets should
have swales. They could of course include the swales in their required open space
provisions, but they were cognisant that the parks were also a major part of the social and
stormwater detention infrastructure, so they did not want to reduce the size of parks. So
the land take of the swales on all the streets needed to be balanced with the yield.

On many of the swale streets taller buildings were placed. This gives a necessity for
wider streets from an urban design viewpoint. Wider streets means that there is space for
swales. So the land cost needs to be balanced with good urban design and the need for
public open space requirements.

e Secondly there’s the cost of the public domain.

The public domain generally cost about $380 per square metre.
On average the streets cost $200, the parks $400 psm.

The swales including bridges cost about $120 per sq metre over 2700 sqg m. That is
$324,000 on a 24 hectare site, in which 30% is public domain and only half the streets
were treated.

The swales were the cheapest part of the public domain! | have broken this down into its
component parts.

Excavation and soil $40

Irrigation $12

Bridge / crossings $30

Planting $32

Maintenance $6

Unit cost of Victoria Park Swales $120 /m?

Note that permeable kerb cost, and tree planting has not been included. Permeable kerbs
cost 5-10% more than standard kerb.

The alternative — say a wider verge grass and planting and irrigation and crossings would
have cost $85 per square metre.

There is also potential to save in underground stormwater pipework, by reducing the size
of pipes in recognition of the retention function the swales perform. The pipe size could
be reduced by $5000 per swale, or about $15 psm of swale.




Retrofitting

The cost of retrofitting swales into traditionally formed streets was experienced in the
Wellington project.

Here the problem that was encountered was the cost of relaying the underground
services and marrying edges into the system.

To retrofit swales in an economical way in existing streets there is a need for
space for median ( 3-4 m to be taken from traffic lanes),

recambering road,

no services in the median area,

ease in marrying edges into new levels.

Prepared by Martin Bryant, DPWS



PERMEABLE PAVING A

Smith Street North, Manly

Retrofitting an ultra-urban street, built around 1900, with permeable pavement covering
and area of 1680 m?

Costs
Activity Cost
Design and specification $5,000
1680 sq metres, Permeable Pavers @ $31 /sq metre $49,848
Establishment $5,800
Silt control $800
Excavation including kerb and gutter $30,200
Trim and compact subgrade $4,000
Supply and lay geofabric $4,400
Supply and compact basecourse $50,000
Supply and lay bedding for pavers $9,000
Laying of pavers $23,400
Restoration $2,000
Disestablishment $1,000
TOTAL $185,448

Approximate Total Cost per square metre = $110

Prepared by Joanne Scarsbrick, Funding Solutions P/L




PERMEABLE PAVING B

Permeable paving allowing infiltration

Quantit Unit Total | Material | Labour Amount Amount Total
y rate rate rate Material Labour
Site prep /
earthworks 500 | m2 11036 11988 23024
80mm Permeable
pavers 500 | m2 65 40 25 20000 12500 32500
TOTAL 31036 24488 55524
Unit rates | $im2 | 62.072 48.976 | 111.048

Unit rate per m2 $111
Permeable paving over sealed subgrade, allowing water collection
. : Total | Material | Labour Amount Amount
Quantity | Unit rate rate rate Material Labour Total
Site prep /
earthworks 500 | m2 13786 13488 27274
80mm Permeable
pavers 500 | m2 65 40 25 20000 12500 32500
TOTAL 33786 25988 59774
Unit rates | $im2 | 67.572 51.976 | 119.548

Unit rate per m2

$119




The following is a range of costs of permeable paving augmented with other paving types.

Permeable paving

Other paving

Permeable paving

Permeable paving with concrete block paving

Quantity | Unit Total | Material | Labour Amount Amount Total
Y rate rate rate Material Labour
Site prep /
earthworks 500 | m2 8156 10406 18562
80mm
Permeable
pavers 130 | m2 65 40 25 5200 3250 8450
80mm Concrete
pavers 370 | m2 60 35 25 12950 9250 22200
TOTAL 26306 22906 49212
Unit rates | $im2 | 52612 | 45812 | 98.424
Comparison: If you used concrete block pavers and allowed for the
same amount of water collection (13m3) $122/m2
Unit rate per m2 $98
Permeable paving with asphalt
. .| Total Material Labour Amount Amount
Quantity | Unit rate rate rate Material Labour Total
Site prep /
earthworks 500 | m2 8896 10776 19673
80mm
Permeable
pavers 130 | m2 65 40 25 5200 3250 8450
30mm Asphalt
paving 370 | m2 14.5 5.8 8.7 2146 3219 5365
TOTAL 16242 17245 33487
Unit rates | $/m2 32.484 | 3449 |  66.974
Comparison: If you used asphalt and allowed for the same amount of
water collection (13m3)
$80/m2
Unit rate per m2 $67




Permeable paving with concrete slab

Quantity | Unit Total | Material Labour Amou'nt Amount Total
rate rate rate Material Labour

Site prep /

earthworks 500 | m2 6696 10090 19673

80mm

Permeable

pavers 130 [ m2 65 40 25 5200 3250 8450

30mm Concrete

Slab 370 | m2 54 32 22 11840 8140 19980

TOTAL 23736 21480 45216

Unit rates | $/m2 | 47.472 | 42.96 | 90.432

Comparison: If you used a concrete slab and allowed for the same
amount of water collection (13m3)

$116/m?

Unit rate per m?

$90

Prepared by Bill Maloukis, Boral

Geotextile Fabric

A type of geotextile fabric called X1000 can be laid beneath permeable paving, swales
and other in-ground devices to make them impervious. X1000 has a layer of fine clay

between two sheets of geotextile fabric which stops the flow of water through it.

Cost of X1000 geotextile fabric per m? = $7




RAINWATER TANKS

Costs include installation, strainer, overflow and a tap.

Tank volume (L) | Height (mm) Diameter (mm) Cost
Zincalume Colorbond

1,000 1240 920 $460 $520
2,000 1850 1190 $700 $860
4,000 2300 1470 $1065 $1270
4,000 1520 1830 $1060 $1310
5,000 1850 1800 $1210 $1490
5,000 2300 1700 $1300 $1620
8,000 3000 1830 $1580 $1740
10,000 3000 2080 $1800 $1980

Connection Costs

Pipes from tanks to the laundry and toilet. $45/linear metre
Pipes from roof to tank and overflow to stormwater system $35/linear metre
Tank stand $1100

Source: Enviroflo




Workshop

Scenario

You are a multi-disciplinary team given the task of designing a water sensitive
drainage and/or water re-use system for the redevelopment of a site in Eight
Hills. There is sensitive plant community downstream of the site and
Advanced Shire Council has asked that runoff from the impervious areas be
treated and/or captured before entering the stormwater system.

Ding Dong Developers P/L has appointed your group to design a water
management system for the site to get the DA approved for the lowest cost.

AIM: To apply WSUD elements to as much of the impervious area on
the site as possible for the best price.

Site Characteristics
The total site area is 2200 m?

The site is in a salinity hazard area and the soils are silty clays overlying
weathered shale at depths of 1.3 — 2.9m.

The ground water depth has been observed at 1.5m and found to be
moderately saline.

The site drops 3.5m (4% slope) from the north western corner towards the
south east and discharges to an existing 300mm pipe.

Assume each unit will house four people (2 adults & 2 young kids), using on
average 250 kilolitres per year for outdoor uses, laundry and toilet flushing.

Average rainfall in Eight Hills is 1000mm per year.
Roof areas are marked on the plan.

You can use any of the features described in the morning presentations to
design a system that manages as much of the site runoff as possible.



Method

Discuss with your group the site characteristics, the constraints and the
opportunities for WSUD elements. As a group you must agree on the WSUD
elements you will be recommending for the site and calculate the approximate
costs for your recommendations. You can try a few different combinations to
see which ones work the best.

The worksheets and cost summary sheets can be used to calculate the area
treated and the costs.

Worksheet
BUILDINGS Roof area Tank size Cost
(m?) (L) (€D)
Unit 1
Unit 2
Unit 3 + carport
Unit 4
Unit 5
Unit 6
Unit 7 + carport
Unit 8
Total (1)
GROUND AREA | Area (m?) Cost ($)
Permeable paving
Infiltration trench
Swale
Landscaped area
Total (2)




Results

Team name:

WSUD elements recommended:

Add up the total costs of 1 and 2 to establish the total cost of the system.

Total cost =

Add up the total area (m?) that is treated by all of the above measures.

Area treated = / 2200m? =

This underlined value is your score.

Other directions for Ding Dong Developers or Advanced Shire Council for construction
issues and the ongoing maintenance and operations of the design.







