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reuse and infiltrate
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discharge

Improve 
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Business as usual will deliver 
this…..
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Business as usual …..
Underperforming Asphalt

Source: AKing
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Australian Rainfall and Runoff

(ARR  2019 figure 9.4.1.)

http://arr.ga.gov.au/arr-guideline

• ARR 2019 Emphasises 

an ‘at source’ 

management strategy: 

• This employs small 

facilities, widely 

distributed across the 

catchment, many of 

which will only service a 

small catchment or single 

property. 

• Strategies of this type are 

most commonly part of a 

more comprehensive and 

integrated urban water 

strategy.

http://book.arr.org.au.s3-website-ap-southeast-2.amazonaws.com/
http://arr.ga.gov.au/arr-guideline
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ISSUE – PLANNING APPROVALA

123 SMITH STREET

8 x TOWNHOUSES ON A LOT –
STORMWATER MANAGEMENT PLAN  

123456-01 TP-12 A

SUBMITTED FOR

PLAN APPROVAL

NOT FOR CONSTRUCTION

Catchment Impervious 
Area (m2)

Treatment 
Type

Treatment Area 
/ Volume (m2 or 
L)

Roof Area 
Catchment to 
Rainwater Tank
(80% roof area)

360 m2 Rainwater 
retention 
only tank

10 x 1550 L 
connected back 
to all toilets and 
laundry

Untreated Roof 
Catchment Area
(20% roof area)

90 m2 None Connected to 
stormwater 
drains

Pathways 1 180 m2 Impervious Surface connected to 
drainage

Pathways 2 40 m2 Flow  from some paths directed to
43 m2 of grass buffer strips

Porous asphalt 
driveway & 
carpark

205 m2 Pervious Surface entered in InSite 
Tool

Landscaped Areas
- frontyard*
- backyard*
- individual yards

* communal

140 m2

100 m2

65 m2

303 m2

Pervious Surface, therefore
Not included in InSite Tool

1.

2.

3.

UNTREATED ROOF 
AREAS (90m2)2.

PERVIOUS DRIVEWAY (~340 
m2) – See design note3.

LANDSCAPED 
AREA 1 (115m2)6.PATHWAYS 1

(~180 m2)3.

Design note: Pervious paving will need to 
be designed to prevent property damage in 
major rainfall events if design infiltration 
rates are exceeded.  
This may include pits, grates, or overland 
flow paths to divert water safely.
This does not reduce their effectiveness in 
treating stormwater as most (>98%) of rain 
falls as less than 1-in-5 year ARI events.

ROOF AREA
CONNECTED TO
RAINWATER TANK (360m2)1.

4.

5.

LEGEND
Roof Area

Pathways (impervious)

Landscaped Area

STORMWATER MANAGEMENT OBJECTIVES MET

EFFICIENCYQUALITY FLOWVOLUME

Kathryn TASKS
- Legend – tidy up
- About the site – tidy up 

missing border
- Fix corner orange squares 

created to deal with rounded 
pathways underneath that are 
not realistic

- Make all dwellings equal 
width 

- Reduce the depth of the final 
row 6. Landscape areas

RAINWATER TANKS 15,500L 
CONNECTED TO TOILETS AND 
LAUNDRY COLD TAP

About the site

Site Area

1180 m2

Proportion landscape area            Site Imperviousness

26%                                                    57%

WSUD features

₋ Rainwater harvesting and use in toilets and laundry old taps

₋ Porous asphalt driveway and car parks

₋ grassed buffer for some path runoff

Permeable/porous paving

PATHWAYS 2
(~40 m2)4.

6.

DEEP SOIL ZONES
(~2 x 45 =90m2)

1.

Deep soil zone

NTS

POROUS ASHPHALT 
DRIVEWAY AND PARKING 
BAYS (205m2)

5.
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Annual average volume 

reduction targets

• No greater than 10% 

increase – pre vs post 

development (minimum 

InSite target) 



www.insitewater.com.au

Forested vs Urban catchments
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Change to hydrograph

pre and post development 

Typical storm flow hydrograph pre and post development (after Wong et al 2011).
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• On Site Retention

• On Site Detention 

(OSD)

• Councils have 

localised 

requirements
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Time of concentration

• The peak flow time of concentration from the top of the catchment to the 
development site, tcs is compared to the total time of concentration for the 
catchment, tc. 

• The Permissible Site Discharge (PSD) varies with the position of the site 
within the catchment. The relationship between tc and tcs is as per the 
following figure. 

• The time for stormwater to flow from the development site to the bottom of 
the catchment (site to outlet) is called tso 

• By default the tc is set to 30 minutes in InSite, and the tso is set to 10 minutes. 
This can be changed by the user.
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- Comparative Retention and 
Detention tank size
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Permeable Paving
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• Uses nitrogen as 

a proxy

• 45% reduction in 

nitrogen = 100 

points
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• Uses the WELS 

scheme

• Similar to Green Star 

water calculators

• Uses water tank 

simulation
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https://www.watersensitivesa.insitewater.com

Demonstration run through

https://www.watersensitivesa.insitewater.com/
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L)

Roof Area 
Catchment to 
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retention 
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connected back 
to all toilets and 
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Catchment Area
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pathways underneath that are 
not realistic
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About the site

Site Area

1180 m2

Proportion landscape area            Site Imperviousness
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WSUD features

₋ Rainwater harvesting and use in toilets and laundry old taps

₋ Porous asphalt driveway and car parks

₋ grassed buffer for some path runoff
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Multiple Criteria Analysis

STORMWATER MANAGEMENT OBJECTIVES MET

EFFICIENCYQUALITY FLOWVOLUME
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123 SMITH STREET

123456-01 TP-12 A

SUBMITTED FOR

PLAN APPROVAL

NOT FOR CONSTRUCTION

WAREHOUSE DEVELOPMENT –
STORMWATER MANAGEMENT PLAN

Catchment Impervious 
Area (m2)

Treatment 
Type

Treatment Area / 
Volume (m2 or L)

Roof Area 1 + Roof Area 
2 + 50% Roof Area 3

1470 m2

(155 + 165+ 
1150)

Rainwater Tank 35,000 L (flushing 
systems and 350m2

of irrigated 
landscaped areas)

50% Roof Area 3 + 
Treated carpark 5

1600 m2

(1150 + 450)
Bioswale 25 m2   (20 + 5) 

installed as 
bioswale

Roof Area 4 210 m2 Rainwater tank 5,000 L (plumbed to 
toilets)

Treated Carpark 6 270 m2

(120 + 150)
Grassed buffer 20 m2 installed as 

grassed buffer

Garden Area 900 m2 Pervious Surface, therefore
Not included in InSite Tool

Stormwater solutions

1.
2.
3.
3.
5.

6.

LEGEND

Roof Area connected to Rainwater Tank

Impervious Areas and Surfaces

Landscaped Garden Area

Roof Area connected to Bioswale

RAINWATER TANK 
(35,000m2) 
CONNECTED TO 
FLUSHING SYSTEMS 
AND IRRIGATION  
(Irrigated area Garden 
350m2)

GRASSED BUFFER (20m2)
SERVICING TREATED DRIVEWAY & 
CARPARK

RAINWATER TANK 
CONNECTED TO TOILETS 
(5,000 L)

7.

GARDEN AREA 
(TOTAL 900m2)7.

1. 4.

6.

ROOF AREA 3 CONNECTED TO 
LANDSCAPED BIOSWALE SYSTEM
(AREA = 2,300m2)

5.

TREATED
DRIVEWAY 
(~120 m2)

ROOF AREA 1 
RUNOFF TO
RAINWATER TANK 
(AREA = 155 m2)

TREATED
CARPARK
450 m2)

ROOF AREA 
2 TO 
RAINWATER 
TANK 
(210 m2)

6. HARDSCAPED, IMPERVIOUS SERVICES  
AND CARPARK (~150 m2)

LANDSCAPED BIOSWALE 
SYSTEM (22 m2) Adjacent 
to road

ROOF AREA 1 
RUNOFF 
TANKTO
RAINWATER 
(AREA = 165m2)

CHEMICAL STORAGE
ROOFED AND BUNDED.
BUNDED AREA IS 
CONNECTED TO TRADE 
WASTE.
ROOF DIRECTLY 
CONNECTED TO 
RAINWATER TANK.

NOTE – INDUSTRIAL SITE 
ENVIRONMENTAL MANAGEMENT
Where there is CHEMICAL or FUEL 
STORAGE, an appropriate Environmental 
Management Plan (EMP) must be 
developed to ensure that pollution does 
not enter the stormwater system or 
contaminate soils or groundwater. Please 
contact the EPA SA for further guidance 
www.epa.sa.gov.au/

In addition any operational stormwater 
pollution risks must be evaluated and 
managed by additional pollution prevention 
devices such as litter traps or intercept 
traps as appropriate.

STORMWATER MANAGEMENT OBJECTIVES MET

EFFICIENCYQUALITY FLOWVOLUME

About the site

Site Area

~4,450 m2

WSUD features

₋ Rainwater harvesting and use in toilets and gardens 

₋ Grassed buffers and bioswales to treat stormwater from roofs 

and carparks

₋ Non-potable water use for flushing systems, including toilet 

flushing, fire pump testing and in washdown bays

4.

1.

3.

Bunded chemical storage Area

Raingarden / bioswale

NTS

2.

4.



www.insitewater.com.au

SECTION 04

Self-certification with Insite Water 
Tool

https://www.watersensitivesa.insite
water.com/?page_id=17

https://www.watersensitivesa.insitewater.com/?page_id=17
https://www.watersensitivesa.insitewater.com/?page_id=17
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Deemed to satisfy Guide

https://www.watersensitivesa.insitewater.com/?page_id=114
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User Manual
• https://www.watersensitivesa.insitewater.com/?page_id=114

https://www.watersensitivesa.insitewater.com/?page_id=114
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Thank you!

Ian Adams BEng(Env) MIEAust

Organica Engineering

0409559269

iadams@organicaeng.com.au

mailto:iadams@organicaeng.com.au
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