


2

Chapter 16 - Saving water in gardens and landscaping Z I

Chapter 16

Saving water in gardens
and landscaping

The amount of water you need to use in gardens and
landscaped areas will depend on:

« the size of the area you irrigate

« the water holding capacity of the soil

« the rate at which water is lost through evaporation, soil
infiltration and plant transpiration.

Regardless of the size or style of your landscaped area, or the
source of water you use, these general principles will help you

save water outside.

Improve your soil

Your soil type, structure and
texture has a big influence on
how much water landscaped
areas will retain, how rapidly
they can absorb irrigation

or rainwater and how your
landscaped areas will cope
with drought.

The quality of soil near building
sites and its water holding
capacity will be poor if topsoil
was disturbed or removed
during construction or if
building wastes were spilled into
landscaped areas.

The most reliable and cost
effective means of improving

soil is by mixing organic matter
such as composted cow manure
into the top 300 millimetres of
the soil. Organic matter improves
soil's water holding properties,

adds important nutrients and
improves plant health.

In sandy soils, the manures help
bind the sand particles together,
improving the soil’s ability to
store water. In clay soils the very
fine clay particles become more
separated when manures are
added which allows water to
infiltrate more quickly.

Mulching around plants helps
to retain water in the soil. Good
mulch will reduce evaporation
from the soil surface by up

to 70 per cent, stablise soail
temperatures and add organic
matter to your soil. Mulch can
also inhibit some weed growth
although you should ensure
mulch is free of weed seeds.
Spread mulch 7 centimetres
deep to insulate roots from heat
as well as weed growth. Avoid
fine textured mulches because
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they tend to remain wet for
longer and weeds can become
established within the mulch.

Plant selection and maintenance

The type of plants you select
will affect how much you need
to water. Consider the following
when designing landscaped
areas for your building:

« Sydney Water has a plant
selector at http://www.
sydneywater.com.au/
SavingWater/PlantSelector/
that can help you select
the best plants for your
area and your soil type

« group plants with similar
water needs together

« think about the conditions
in which plants will be living.
Do not use plants native to
rainforests or creeks if you
want them to grow next to
surfaces that reflect heat and
light, receive full sun, or next
to vents that expel hot air

- extra time spent selecting
plants for your landscaping
will be repaid in better
survival and growth rates,
and a more attractive
site for people to visit

* you can save water in
grassed areas too. Ensure
the topsoil is more than 15
centimetres deep so that
deep rooted turf species, eg
kikuyu, couch and buffalo
can draw on deeper water
reserves during droughts.
Most buffalo grasses (such as
Palmetto) are slow growing
and do not need mowing as
often as other lawn types

- don’t mow your lawn too
short. Leave grass at least two
centimetres high so that the
grass shades the soil and less
water evaporates. Maintain
this length by cutting only
the top third of the leaf
area.In dry conditions,
leave the clippings on the
lawn to keep moisture in
the ground and to cycle
nutrients back to the soil.

Efficient watering

The most efficient way to water
landscaped areas is to water
when the soil has dried and to
water for long enough to ensure
the soil profile is full to capacity.

Professionally installed irrigation
systems that have soil moisture
SeNsors ensure an even
distribution of irrigation water
that is applied at a rate that

matches the soil’s absorption
rate and for a duration that
ensures the soil’s profile is filled
to capacity.

Irrigation frequency is related to
the climate and the plant’s rate
of water transpiration, which

are related. Irrigation frequency
changes with the seasons and
with local weather variables, such
as temperature, humidity, wind
and hours of sunlight.

Water the base of plants, not

the leaves. This provides water
directly to the roots where it is
needed the most and reduces
evaporation and leaf burn. You
can also save water by watering
your garden early in the morning
or late in the evening.

If you use drinking water supplies,
Sydney Water restrictions do

not allow sprinklers to be used

on any landscaped areas except
active sports fields.

Automatic systems are
convenient because you cannot
forget to turn them off. If you
do use an automatic system,
make sure it has rain and/or soil
moisture sensors so that water
is only applied when needed.
All systems must be inspected
regularly to make sure that
sprinkler heads and timers

are working properly and not
wasting water.

Water restrictions affect
how and when you can use
water outdoors.

For the latest information about
water restrictions in Sydney visit
www.sydneywater.com.au.

Alternative water sources

Water use benchmarks for
commercial buildings have not
been adjusted for the amount
of irrigated area a commercial
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building has, because it is
possible to use non drinking
water supplies to maintain
these areas.

Alternative sources of irrigation
water include rainwater tanks,
treated and reused greywater,
water from fountains (that
wouldn’t otherwise be
recirculated), or captured
stormwater. These water sources
are discussed in Chapters 20-23
of these guidelines.

If you plan to use greywater

or stormwater to irrigate, it's
important that you understand
the properties of your soil and
what contaminants might be in
your alternative water source.
This will help you manage
your water recycling project

so that soils do not become
overloaded with pollutants
that will eventually affect plant
growth, soil structure and the
surrounding environment.

Photograph 8 —The gardens at Rouse Hill Town Centre, owned and managed by The GPT Group, were designed and
constructed with water efficiency as a high priority. The site aims to use 60 per cent less water than a typical, equivalent sized
shopping centre.
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Case study
CH2 green facades

gardening techniques.

The CH2 building includes
a roof garden and a planted
northern facade, as well

as internal plantings and
plantings in terraces on the
west end of the building.

CH2 uses a watering system
and water saving flakes that
provide water as demanded

Green facades and roof gardens can reduce a building’s cooling load and reduce the urban heat
sink effect. CH2 Building in Melbourne has incorporated these principles with water efficient

by the plants. When the as it would in its naturally
flakes dry out, the watering vegetated state. (Othman and
system is triggered to operate.  Jayasuriya, 2004).

The system is designed to

optimise plant health, while

minimising water wastage.

The system also helps to

achieve the design objectives

of ensuring that the building

site has as many leaves

Photograph 9 — A roof garden on the CH2 building at 218-245 Little Collins Street Melbourne

References

Othman, M and Jayasuriya, N, 2004, Water http://www.melbournevic.gov.au/rsrc/PDFs/CH2/
Study7TechnicalPaper_updated.DOC [Accessed 30 August 2007].
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Chapter 17

Saving water in water features

Fountains can be a useful landscaping element. If small
fountains are well designed and maintained, their water use
will be low. Large or leaking water features can use up to 30

kilolitres of water a day.

Leaks, excessive splash, evaporation and wind drift will increase
the water consumption of a fountain. Good design, monitoring
and maintenance are all essential to make sure that your water

features are not water wasters.

Key considerations for
maximising water efficiency in
your water features include:

supply lines to the water
features should be individually
sub metered. These meters
should be regularly read and
recorded to identify leakage and
excessive usage

- all new water features should
have sub meters installed
during construction

« instruct your water treatment
contractor to report on any
apparent water wastage, or
leaks from fountains in
their monthly reports. Sub
metering fountains will help
you discover hard to detect
underground leaks

« use biocides to prevent
microbial growth in the water.
This will lengthen the time
between cleaning. However,
ensure chemicals will not cause
corrosion of the water feature

piping.Bromine is often used
to prevent microbial growth in
water features because it has
lower odour than chlorine. If
bromine is used, PVC piping
should be used because
bromine will corrode brass
and copper

- fountains that produce high,

fine droplets of water will be
prone to wind drift. If water
features are prone to wind
drift, install a wind sensor

so that water features are
automatically turned off

in high winds. Check the
operation of your wind sensor
regularly to make sure that it
works properly

- do not install fountains that

are likely to create drift in
areas with strong prevailing
winds as they will waste water
and cause inconvenience for
passing pedestrians. Wind drift
can be minimised by installing
fountains behind wind breaks
such as screening trees

Photograph 10 —The iconic Archibald
fountain in Sydney’s Hyde Park,

a facility managed by City of

Sydney Council.
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- outdoor water features
with shallow pools of water
over large areas of dark
stone can also be prone
to evaporation. Installing
them in shaded areas will
significantly reduce water use

- if you are undertaking a new
landscaping project, think
about other landscaping
opportunities that don’t
require as much water and
maintenance as fountains.
Consider using some of the
sculptural elements of the
fountain that do not
require water

- rainwater and stormwater can

be used to create landscape
features without using drinking
water supplies. Rainwater
gardens use excess stormwater
runoff as a non-permanent
landscaping element. Plants
and elements such as rocks

or sculptures are placed

near downpipe exits or in
swales along the course of

a stormwater drain. Even

if water isn't a permanent
feature, changes to the

aspect and microclimate
created by rainwater gardens
may allow for variety in

your site’s landscapes.

Rainwater gardens can also be
an important element in your
site’s stormwater management.
[t will improve the quality

and reduce the quantity of
stormwater discharged from site.

Chapter 18

Chapter 18 - Saving water from fire service tests

Saving water from

fire service tests

Property owners are legally required to test fire sprinkler booster pumps regularly to make sure
that they will work properly during a real fire. During tests, the pumps operate as they would
during a real fire, except that water is diverted from the sprinklers instead of being sprayed into

the building.

Many property owners test
every week. A single test can
use up to 60,000 litres of water.
In older buildings, the water is
pumped directly to stormwater
or sewer. This means that every
year some buildings can pour
over three million litres of water
straight down the drain.

Water used for fire services is
not yet metered in Sydney and
this use can be overlooked when
property owners are thinking
about water efficiency projects.

AMP Capital Investors is
capturing fire service test water
in holding tanks and reusing

it for later tests, saving up to

60 kilolitres of water a week.

In the Citigroup Centre, Jones
Lang LaSalle and GPT are reusing
fire service test water and saving
33 kilolitres a week. The project
had a simple payback period

of less than three months.

Other property owners are
taking advantage of provisions
in the Australian Standards
which allow for monthly

Photograph 11 - Plumbing modifications made by AMP Capital Investors at the Dick Smith Electronic Support Office in the
western Sydney suburb of Chullora, allow water used during fire service testing to be captured in holding tanks and reused for
later tests. This saves up to 60 kilolitres of water per week.
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testing of fire sprinklers, if this
is backed up by performance
engineering solutions.

Investa anticipates that this
approach will save 11 million litres
of water a year in a portfolio of 16
buildings. Stockland will also be
introducing this approach to save

water in its portfolio. (DEUS, 2007).

Tenants and cleaners can

also inadvertently use fire
service water for cleaning and
hosing out underground car
parks and basements. This is
not permitted and property
managers should make sure
all staff are aware of this.

Sydney

WATER

Fire hoses are f

Figure 17 — Sydney Water has
developed stickers to remind tenants
and staff that fire hoses should not be
used for non-fire fighting purposes.
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Chapter 19

Saving water through
pressure management

Reducing the pressure of water supplied in buildings can reduce
unnecessarily high flows of water, reduce leaks and improve
the life of plumbing fixtures. You can install valves that reduce
pressure to reduce water consumption.

Reducing the pressure of Zoning water pumping and
water supplied in buildings storage systems can reduce
can reduce unnecessarily water pressure on lower
high flows of water, reduce floors, reduce leaks and
leaks and improve the life of wastage and cut pumping
plumbing fixtures.You can install ~ and maintenance costs.

valves that reduce pressure to
reduce water consumption.

In many high rise buildings,
water is pumped to storage
tanks located on upper floors so
that the water supply can then
operate on a gravity system. If
the one tank is used to supply
all floors, water pressure on
lower floors will be excessive.
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Alternative
water sources

Part 3 of Best practice guidelines for water conservation
in commercial office buildings and shopping centres
provides advice on alternative water sources

that may be used in commercial buildings.




Chapter 20

Rainwater

Chapter 20 - Rainwater

- Ny
-==:
:====. [ Using rainwater is an excellent way to reduce demand on mains drinking water. Rainwater
p— collected from roofs generally has low levels of pollutants, especially if a first flush diverter is
installed. This makes any required treatment relatively simple and inexpensive.
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The bigger and cleaner your roof catchment area, the more likely it is that you will be able to
implement an effective rainwater reuse scheme.

Using rainwater

Rainwater can be used to replace
drinking water for a range of
uses including water features,
toilet flushing, water heating
systems, garden irrigation

and outdoor cleaning. Most
rainwater has very low levels of
dissolved solids that can make
it well suited for cooling towers.
Make sure you are aware of

the properties of rainwater you
collect from your site before you

NSW Health does not
recommend using rainwater
for drinking and cooking when
an alternative mains water
source is available. Guidelines
are available in the document
Rainwater Tanks where a Public
Supply is Available published by
NSW Health.

To maximise the amount of
water and money you save with
a rainwater tank, it’s important
that you maximise your use of

as toilet flushing or cooling
tower makeup. Frequent use of
rainwater also maintains better
water quality.

How much rainwater
can you catch?

Before implementing any large
scale rainwater collection system,
you need to be aware of the size
of your catchment and the likely
annual rainfall you will receive.

use it in cooling towers. ) . .
g rainwater. This can be achieved

by using rainwater where it
will be used frequently such

Photograph 10 —Rainwater captured in tanks at Investa’s 73 Miller Street building in North Sydney, is used to irrigate gardens
on the building’s rooftop and balconies.
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Chapter 20 - Rainwater

You can refer to the Australian
Bureau of Meteorology’s
website at www.bom.gov.au
for data about average annual
rainfall and mean days of rain
for many locations in Sydney.

You can calculate the theoretical
maximum rainfall that can

be captured by multiplying

your roof catchment area

(in metres) by the average
annual rainfall in metres.

It is likely that the amount of
rainfall you can capture in a
given year will be up to 20 per
cent less than the theoretical
maximum because of losses
from evaporation in small rainfall
events, infiltration into roof
materials, overflows from gutters
and tanks during heavy storms
and losses to first flush devices.

For a rough calculation of how
much water you may be able to
save with a tank of a given size,
you can use online calculators at

https://egrants.com.au/
watertankmodel/index.asp

To more accurately model
tank sizes, you need to use
daily rainfall data, understand
your average daily water use
and incorporate variables
such as temperature and
seasonal variability.

Rainwater quality

The quality of rainwater
collected will depend on the
location in which rainfall
occurs, as well as the surface
it falls onto and the standard
of storage tanks. Rainfall in an
industrial area is more likely
to collect airborne pollutants
and roof catchment areas are
more likely to be polluted with
settled particulate matter.

Rainwater collected from paved
areas including carparks and
roads is typically referred to

as stormwater and contains
significantly higher levels

of pollutants. The capture,
treatment and reuse of
stormwater is covered in
Chapter 21 of these guidelines.

The roofs of commercial
buildings may collect
contaminants like dust, leaves,
vegetation, bird faeces and
occasionally dead animals.
Keeping roofs clean with regular
maintenance will improve the
quality of collected rainwater,
reduce the likelihood that
gutters and collection systems
get blocked and reduce

the amount of treatment
that will be required.

A‘first flush device’ will also
improve rainwater quality. The
device sits between the roof
downpipe and the rainwater
storage tank and will dispose

of the first rainfall runoff
collected by your roof. Because
the first flush contains a higher
concentration of pollutants, a
properly sized first flush diverter
is very effective at improving the
quality of collected rainwater.

Use mesh covers and strainers
on the inlet and overflow of

the tank to prevent mosquitoes
and other insects from getting
into the tank and breeding. This
will improve water quality and
prevent your tanks from causing
a public health nuisance.

Plumbing requirements
and approvals

If your tank is going to require
top up from mains water, which
is likely if tank water is likely

to be used for needs such as
toilet flushing or cooling tower
operations, you will need to
comply with backflow prevention
containment requirements and
install a backflow prevention
device at the property meter to
protect the mains supply.

Plumbers must complete all
work in accordance with the
NSW Code of Practice Plumbing
and Drainage and follow the
specific technical requirements
for rainwater tank plumbing
that are detailed in Guidelines
for the Installation of Rainwater
Tanks on Residential Properties,
Part 1 Plumbing requirements.

For more information,

contact Sydney Water’s
Plumbing Policy, Standards

and Regulation Group at:
plumbing@sydneywater.com.au

You should also contact your
local council to discuss the
regulations that apply to
the installation of rainwater
tanks, stormwater reuse
systems and greywater or
black water reuse systems.

In New South Wales, property
owners can install tanks of

up to 10,000 litres without
development approval —
providing conditions such as
siting, installation of first flush
diverters, noise mitigation and
mosquito control are covered.
Larger tanks or tanks that do not
comply with these conditions
usually require local council
development approval.

Chapter 20 - Rainwater

Costs and benefits of
rainwater tanks

Rainwater harvesting is a popular
way to conserve drinking water,
although it is usually less cost
effective than other measures
for reducing water consumption,
such as leak reduction and
improved efficiency. However,
rainwater tanks are easy to
install and a strong visual

symbol for water conservation.

Rainwater is not governed by
water restrictions and can be
freely harvested to irrigate
parks and gardens. Rainwater
harvesting also reduces
stormwater discharges from
commercial sites, which reduces
stormwater flows into the
local environment and reduces
stormwater volumes during
rainfall. It can also be a visible
and low risk measure when
compared to reuse options.

Equipment and cleaning

Keep your roof catchment
clean, install an adequately
sized first flush diverter and
remove sludge from tanks every
two to three years. Your tank
water should remain quite
clean and you will not need
complex treatment systems.

31
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To use tankwater, you usually
need to install good quality
pumps to ensure adequate
operating pressure. You also
need a reliable device to
switch between rainwater
and mains water supply. It is
common for poor quality and
badly maintained pumps to
fail and this can jeopardise
the success of your rainwater
harvesting operations.

Your plumbing contractor or
hydraulic engineer can advise
on the costs and installation
of this equipment.

You will need to clean your tank
regularly to remove accumulated
sediments. The technique used
will depend on the type of tank
you have installed. Advice on
how to clean tanks is provided

in ‘Useful documents’ section of
this chapter.

Converting onsite
detention tanks

Many commercial buildings
have been constructed with
large on-site detention (OSD)
tanks for stormwater. These
tanks are designed to capture
rainwater and stormwater after
heavy rain,and slowly release it
to the main council stormwater
system so these systems do

not become overloaded.

There is increasing interest in
converting these tanks to storage
tanks.You should consider:

- using your OSD tanks may
make design easy because
rainwater collection has
been centralised, i.e. there
is little need to consolidate
downpipes that drain
different parts of the roof

- OSD tanks will often also
take stormwater from paved
common areas (like shopping
centre forecourts), footpaths,
carparks and internal roads.
This is likely to increase
pollutants including oils and
greases in the captured water,
which may reduce the uses
of this water, or necessitate
additional treatment

- it might be necessary to treat
stormwater from some areas
before it is diverted to your
storage tanks. If you have more
than one OSD tank, it might
be possible to separate your
stormwater and rainwater
collection so that you can
use each water source for
purposes appropriate for
their different quality.

Useful documents

NSW Health Private Water
Supply Guidelines 2007, NSW
Health, www.health.nsw.gov.
au/public-health/ehb/water/
private_supplies.html

Guidance on the Use of
Rainwater Tanks 2004,
Environmental Health
Monograph, enHealth Council,
http://enhealth.nphp.gov.au/
council/pubs/documents/
rainwater_tanks.pdf

Use of Rainwater Tanks Where a
Public Water Supply is Available,
June 2007,GL2008-09, NSW
Health, www.health.nsw.gov.au/
policies/gl/2007/GL2007_
009.html
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Case Study

Lend Lease Retail

Lend Lease Retail operates Macarthur Square Shopping Centre in Campbelltown, in the south
west of Sydney. Lend Lease is collecting rainwater from the centre’s roof, storing it in a 250 kilolitre
underground tank and using it for toilet flushing and garden irrigation.

Photograph 13 —Part of the extensive roof top area at Lend Leases’ Macarthur Square in Campbelltown. This roof top
is a catchment for 250 kilolitres of rainwater storage.
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Case study
Blackmores

Chapter 20 - Rainwater 3 I

No access
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Blackmores is one of the leading Australian manufacturers of natural health supplements.

It is constructing a new head office building and distribution centre in Warriewood on Sydney’s
northern beaches. Through development and project managers, Ray White Projects, it is
constructing a new building designed by Watermark Architecture & Interiors.

Blackmores is harvesting
rainwater for drinking, cooling
towers, irrigation and to fill
the staff swimming pool.

The design of the building
was strongly influenced

by the company’s desire to
reduce reliance on mains
water as much as possible.

Captured rainwater and

stormwater is used to fill
water features near the

building entrance.

This waterbody reduces
ambient air temperature
around the building at
the point of air intake,
further reducing demand
on its cooling systems.

Cooling tower blowdown
is also captured,
treated and reused.

Stormwater overflow is
captured by wetlands that
have been reconstructed
on the site.

The office building can
operate independently of
mains water for 97 per cent of
the year. The manufacturing
and distribution centre has
higher demand for water
because it has a higher
cooling load —but the

entire site is designed to be
independent of mains water
for 80 per cent of the year.

Photograph 14 —Blackmores’ new head office at Warriewood on Sydney’s northern beaches uses a waterbody to pre-
cool air before it enters the building’s air intakes. The site has been designed by Watermark Architecture & Interiors to
operate independently of mains water for 80 per cent of the year.

Black water

Grey water

,;g% &1‘J’: p—
Paths,

courtyards, || parking

\

Stormwater

Figure 18 —Rainwater, stormwater, greywater and black water are classified according to the water’s source.
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Rainwater that has been collected from outside areas such as paving, footpaths, roads and car
parks is generally called stormwater. Harvested stormwater can be used to flush toilets, clean
down carparking areas and irrigate garden areas.

As well as reducing your use

of mains drinking water,

using stormwater will reduce
the amount of stormwater
discharged from your site and
reduce your site’s impact on the
surrounding environment.

The type of technology used

to harvest, store and treat
stormwater will depend on
specific site conditions including
the size of your site, expected
local rainfall, the level of likely
stormwater pollution, the type of
soils on-site and the sensitivity of
downstream environments.

Captured and treated
stormwater is often used for

irrigation of gardens and parks,
water features, vehicle and
outside area washing.In some
areas where groundwater is
extracted, captured stormwater
can be used to recharge aquifers.

If you want to use stormwater
for uses that have a higher
chance of human contact

you will need to take more
precautions to keep your
stormwater catchment clean
and treat stored water properly.
It is important to understand
the quality of your source water
and design a treatment and
management system that will
produce water suitable for your
end use.

In some developments,
irrigation is used as a method of
stormwater treatment because
plants and soil will remove
nutrients and some suspended
solids. Once water is recollected
from irrigated areas it can be
used for more sensitive uses.

The amount of stormwater that
can be captured depends on
annual rainfall and catchment
size. Precise calculations on

how much you can capture will
depend on the type of ground
surfaces in your stormwater
catchments, the aspect and slope
of your site and the amount of
rain that falls in each rain event.
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Campus style buildings and
suburban shopping centres
have large sites and are more
likely to be able to capture

and reuse stormwater than
high rise commercial buildings
on relatively small sites.

Refer to the Department of
Environment and Climate
Change NSW website at
www.environment.nsw.gov.

au for information on how
much stormwater you can
capture and reuse in urban
areas in New South Wales under
harvestable rights orders.

Stormwater quality

In many commercial buildings,
stormwater catchments

will be heavily used by

people, pets and vehicles.

Stormwater can be
contaminated by oils and grease,
litter and harmful pathogens.

As the quality of stormwater
depends on the catchment it is
sourced from, it can be easier

to reuse stormwater if heavily
polluted catchment areas —such
as car parks —are excluded.
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Keeping catchment areas clean

can improve stormwater quality.

Installing trash racks or gross

pollutant traps can be expensive

but will reduce pollutant loads.
Regular street sweeping or
litter patrols can also remove
pollutants. Making sure that
operations on your site, such as
garbage storage and collection
and building and excavation
works are well managed, will
reduce the chances of harmful
stormwater contamination.

Plumbing requirements

If you use stormwater for
purposes that may require
top up from mains water you
need to comply with backflow
prevention containment
requirements. You should
install a backflow prevention
device at the property meter
to protect the mains supply.

Plumbers should complete
all work in accordance with
the NSW Code of Practice
Plumbing and Drainage.

Please refer to Sydney Water’s
Plumbing Policy, Standards
and Regulation Group

for more information.

Consult your local council about
regulations that apply to the
installation of stormwater

storage dams or tanks, treatment

equipment and alterations to
onsite detention systems.

Costs and advantages

Costs of stormwater capture
include pre treatment, piping,
collection, treatment and the
reticulation of treated water.

Because stormwater catchments

and stormwater quality vary so
much, cost calculations need
to be made for each project.

Reusing stormwater can
reduce other development and
maintenance costs, such as:

- reduce the required volume of
stormwater discharge pipes

« reduce or eliminate the need
for onsite detention systems

- reduce the need to install
and maintain 'end of pipe’
treatment systems, such
as gross pollutant traps.

Case studies of stormwater
capture in different

types of developments

are described below.

Case study

Kogarah Town'Square

Chapter 21 - Stormwater reuse

The Kogarah Town Square development comprises 193 residential apartments, 4,628 square
metres of commercial and retail outlets and a town square with underground parking. The water
management system in Kogarah Town Square was designed in a holistic water cycle management
approach, focusing on water reuse and efficiency.

The three main principles
under which the Kogarah Town
Square project was developed
as a best practice example

of urban water collection,
treatment and reuse are:

1. capturing stormwater
from impervious areas

2.collecting rainwater
from the roofs

3. reducing the demand of
potable water through
water conservation.

Eighty per cent of all water
that falls on the site in a year
(7,854 kilolitres) is reused.

From the impervious areas,
stormwater passes through

a gross pollutant trap that
filters out the litter and large
pollutants. The water is then
collected in a storage tank and
pumped to irrigate landscape
areas. This saves up to 2,130
kilolitres of potable water a
year.In addition, the landscape
area acts as a filter for the
water, removing the excess
nutrients and fine particles.
The filtered water is collected
and stored in a separate tank
and used as a primary top up
supply for the other tanks.

From the roofs, rainwater is
collected in a storage tank
under the public car park.The
water passes through a screen
filter and is pumped for toilet
flushing, car washing and into
the water feature in the Town
Square. This gives a savings of
approximately 5,789 kilolitres
of potable water a year.

Residential and commercial
properties are fitted with
water efficient devices
such as flow restricted
taps, 3 star rated showers,
dual flush toilets, efficient
urinals and dishwashers.

Photograph 15 —Water features at Kogarah Town Square are supplied with water from the site’s rainwater and

stormwater collection system.
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Chapter 22

Groundwater

Water from roofs Water from paved areas In some cases groundwater, sometimes known as bore water, may be a
feasible alternative water source.

Accessing and managing Details of the embargo the water quality remains
groundwater and water transfers can be of suitable quality for use.
.‘l.jﬁ.rrum The Department of Water and obtained by contacting DWE. .
3 e Energy (DWE) regulates access In addition, there are areas Using groundwater
Priva';t;éer;r:ces commgrii;lzléqrzetail to groundwater in New South of Botany Sands to the north One of the most common uses
Landscape courlts 1,497m2 Wales. Before you Sl.nk a.bore of Botany Bay that have had for groundwater in commercial
MNgrrrre Y, you must first obtain a licence groundwater extraction buildings is for cooling towers.
; Gross pollutant trap or an approval for the works restrictions imposed as a Bore water generally has higher
X from DWE. All bores must be precaution because of the levels of dissolved solids than
High event constructed by a licensed driller. likelihood that the groundwater mains drinking water and may
overflow | _ may be contaminated. need to be treated before it can
N \V4 The main reason for bore ) ) . )
((mtine fitration ) licensing is to ensure that this Domestic use in these.areas be used in cooling towers.
limited resource is equitably ° barmed and mdustrfes are i
. required to test their licensed Groundwater is also commonly
and sustainably shared among roundwater extraction and used for irrigation. This may only
P competing inter.ests.. It allows iemonstrate to DWE that be cost effective if your shopping
Filter / disinfection I:ﬁ AT s ready cgntact W'Ith .Ilcence centre or commercial building
AN g o holders incase significant
-y Car washing i,?'_;;;J Jreewes :;:g‘} S resource management Botany groundwater management zones SURNTLS
e :\-_5:?’;;/ S— g:l issues arise, such as water gy oo
C =2 PR Water feature shortages or contamination. o
{ %R Control pit
_— 4 There are groundwater : N T -
\ embargoes in place for A~ o
U commercial use of groundwater e wm p °
around Sydney. In particular,
Figure 19 — The water reuse system at Kogarah Town Square these include the Botany Sands
aquifer in the Eastern Suburbs o
Useful documents of Sydney and around Botany
Bay, as well as the Hawkesbury
Managing urban stormwater harvesting and reuse 2006, Department of Environment and Climate Change sandstone aquifer in the Blue —
NSW outlines some regulatory issues associated with stormwater harvesting and provides advice on how to Mountains area and parts of o sqitr ¥
plan a stormwater harvesting project. the Southern Highlands. These B i ‘ ) W%E
embargoes prohibit DWE from [ Jir— —_
Reference accepting new water licences.
Yuldeson, J, 2006, Developing Green Case Studies, National Association of Industrial and Office Properties, Figure 20 — Groundwater management zones for the Botany Aquifer, located south

Herndon, USA. of Sydney.
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has extensive landscaped areas.
It is also important to consider
the effect groundwater will have
on soil quality, as it may contains
high levels of dissolved salts.

Groundwater can be used

to flush toilets and urinals.

The University of New South
Wales uses groundwater

in some of its amenities

and has trialled the use of
groundwater in cooling towers.

Before using groundwater,
you need to consider:

- what quantity of
groundwater you need

- if the groundwater can
deliver a sustainable yield

- what treatment the
groundwater may
need to undergo

- other land uses in the
groundwater catchment and
potential for contamination

- what approvals you need
before drilling a bore and
using groundwater.

Groundwater quality

Groundwater has higher levels
of dissolved solids than mains
drinking water. Some of the
common contaminants in
groundwater include dissolved
iron, manganese and hydrogen
sulphate.You should investigate
the pH of groundwater and
consider its likelihood to

cause corrosion or scaling if

it is not treated before use.

The amount of treatment
groundwater needs will depend
on its particular properties and
the sensitivity of your end uses.
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The University of New South Wales (UNSW) uses water from the Botany Aquifer to irrigate
its lawns and ovals and meet other non-drinking water demands such as toilet flushing and
laboratory process water. UNSW is also using stormwater captured in the lower part of its

campus to help recharge the aquifer.

UNSW has built a 10 metre If the chamber fills up,
wide percolation chamber it overflows into local
under its cricket oval to stormwater drains that

collect stormwater from 70 drain to Botany Bay.

per cent of the main campus.
This water is allowed to UNSW expects to return 160

seep back into the sands megalitres of stormwater to

of the Botany Aquifer. the aquifer, which is about

80 per cent of its current
extraction. (Frew, 2007)

Photographs 16 and 17 —

The University of New South
Wales aquifer recharge system
contributes to the Botany Aquifer -
shown during construction (above)
and the completed system (below)
during a period of heavy rainfall.
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Wastewater can be a valuable and reliable source of alternative water, however it requires proper
management and treatment before it can be reused because it has been polluted with a range

of contaminants.

Wastewater can be classified
three ways:

Greywater includes wastewater
from baths, showers, basins,
laundries and kitchens.
Greywater can be contaminated
by human faeces especially if
cloth nappies are being washed.
Kitchen wastewater may also
be regarded as greywater, but
treatment and reuse is more
complex because it may be
alkaline and can contain large
amounts of grease, fat, food
waste and detergents.

Black water (domestic sewage)
is wastewater from toilets

and bidets that is heavily and
directly contaminated with
human wastes and contains
contaminated solid material,
such as toilet paper. Black water
is likely to have high levels of
bacterial contamination and can
be highly infectious.

Sewage is a combination of black
water and greywater, as well as
trade waste from commercial
and industrial activities.

Using greywater

Greywater with low levels of
pathogen contamination, oils
and greases can be used for
sub surface irrigation with little
treatment. Greywater with
higher levels of treatment can
be used for above surface
irrigation and indoor uses such
as toilet flushing.

Before planning to reuse
greywater, you need to:

+ calculate how much
greywater you generate and
how much you can reuse

« identify the contaminants
that your greywater contains

- decide on intended uses
for the greywater, i.e.
irrigation, toilet flushing

- determine how much
contact people will have
with reused greywater

« identify if there will
be any environmental
risks associated with
greywater reuse

« decide on the treatment
processes you will use

- determine if these
treatment processes will
remove contaminants and
make water safe for users
and the environment.

Preventing hazardous
contaminants going into a
greywater system is the best way
of ensuring greywater quality. To
do this you can:

- exclude kitchen waste
because of high levels
of oil, grease and
bacterial contamination
from food wastes
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- exclude laundry water when
items soiled with faeces or
other excrements are washed
because of high levels of
bacterial contamination

- ensure cleaning and garden
chemicals are not disposed
of in the greywater system

« choose the right household
cleaning products.

Itis very important to
communicate with building
users and cleaners so that they
understand what they can and
cannot put down the drain and
when water must be diverted
to sewer.

If you plan to use greywater
forirrigation, you must ensure
that the volume of water will
not be more than the holding
capacity of the receiving soils.

There are two devices commonly
available to reuse greywater:

Greywater diversion device

If you are confident that your
greywater system excludes
kitchen wastewater and does not
have heavy pathogen loads, you
can use a greywater diversion
device to divert greywater

to sub surface irrigation.

Sub surface greywater
irrigation systems must

be installed at least 10
centimetres underground to
reduce human exposure to
any potential pathogens.

Diversion devices are not allowed
to store greywater because
harmful pathogens can grow in
storage tanks and unpleasant
odours can develop. Any
greywater that is not used for
irrigation must be disposed of
to sewer.To avoid waterlogging
your soil, don’t apply greywater
after rain. Diversion devices
must have a screen to remove
any large pollutants, such as
lint or twigs that could clog
spray systems or pumps.

Greywater must be diverted

to sewer if there is a known
source of faecal contamination
in the system or an outbreak
of infectious disease amongst
users of the buildings.

Diversion devices can be
operated by gravity or pump.
Pump devices have a surge
tank that controls the amount
of greywater sent to irrigation.
The surge tank should not

be used as a storage tank.

Greywater treatment system

A greywater treatment

system must be used if
greywater contains kitchen
wastewater, or if you want

to use greywater for toilet
flushing, washing machines or
unrestricted garden irrigation.

A complete greywater treatment
system may include components
such as wetlands, intermittent
sand filters, soil filters, greywater
septic tanks and aerated
wastewater treatment systems.
These processes remove
pollutants including solids but

will not remove harmful bacteria.

Disinfection is required where
there will be human contact
with reused greywater. When
secondary treated greywater
is disinfected using an active
disinfection process such as
chlorine, bromine, ozone or
ultra violet light, it will reduce
the levels of harmful bacteria
and make greywater safe

for more human contact.

Sewer mining and
black water reuse

The amount of greywater
generated onsite can sometimes
be insufficient to meet your
demand for recycled water and
it may be more efficient to use

blackwater or sewage. While
these wastewater streams are
more heavily contaminated
and require more treatment,
having a larger volume of
wastewater to treat might

be more cost effective.

Building owners can either

use the sewage generated
on-site, or access nearby sewer
mains. Accessing wastewater
in nearby mains is known as
sewer mining. Approval is
required from the relevant local
council and Sydney Water.

Organisations who want to
sewer mine should discuss their
plans with Sydney Water to make
sure the project is possible and
the existing sewer infrastructure
can cope with the proposed
project. If the project is feasible,
Sydney Water will provide

initial development approval

and construction approval.

Approvals and
plumbing regulations

In New South Wales, local
government approval is
required to install and
operate systems of sewage
management that service
more than one household.
This requirement applies to
greywater reuse systems.

Approval must be in accordance
with the Local Government
Act 1993 and Regulations.

In New South Wales, the
Department of Water and Energy
(DWE) and NSW Health can
advise local councils when they
are processing the applications.

Local government approval is
not required where, under the
Protection of the Environment
Operations Act 1997, an
environment protection licence
is in force for a sewerage
management scheme.

It is strongly recommended that
recycled water schemes comply
with the NSW Government
guideline for the Management of
Private Recycled Water Schemes.

To manage the risks of a
recycled water system and
gain approval to install and
operate, you should:

1. conduct a risk assessment
on the sources of
wastewater and its
intended uses

2. ensure the treatment
system has multiple barriers

3. ensure disinfection
isincluded as a
treatment process

Chapter 23 — Wastewater reuse 3 I

4. identify the system’s

critical control points

.understand how the system

of wastewater collection,
treatment and reuse works

.develop a system

management manual

.test and validate the

system’s performance for
12 weeks after approval to
install the system is received

.conduct a further four

weeks of testing after
approval to operate the
system is received

.undertake continuous online

monitoring and regular
manual monitoring when
the system is operating
and divert the system to
sewer if critical control
points are breached

10. ensure a person or

organisation has
responsibility for
managing the system
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11. think about additional
ways you can manage
recycled water in the
building, ie signs,
education, coloured
plumbing pipes and
fixtures and regular
plumbing compliance
checks to detect
Cross connections

12. ensure the system
complies with plumbing
requirements of the
local authority

If your wastewater reuse system
will be operated in Sydney,
notify Sydney Water’s Plumbing
and Policy of any changes

to your plumbing. Plumbing
requirements for recycled water
installation are outlined in the
most recent edition of the New
South Wales Code of Practice:
Plumbing and Drainage.

Sydney Water will review your
system to make sure there are
no potential health threats, such
as cross-connections between
your drinking water supply

and your greywater system.

You should also talk to your
Sydney Water trade waste
representative to make sure
that changes to the quantity
or quality of wastewater
you intend to dispose of to

sewer will not affect your
Trade Waste Agreement.

Useful documents

+ Australian Guidelines for
Water Recycling: Managing
Health and Environmental
Risks. National Resource
Management Ministerial
Council (NRMMC), Environment
Protection and Heritage
Council (EPHC) and Australian
Health Ministers Conference
(AHMC), 2006.This document
outlines how to approach
a risk-based approach to
recycled water systems.

+ Advisory Note 4: Sewage
Management Facility
Accreditation Criteria Based
on the Final Application of
Treated Effluent and Risk
of Disease Transmission,
NSW Health, 2006.

- Management of Private
Decentralised Recycled
Water Systems (draft), NSW
Department of Energy,
Utilities and Sustainability.

Costs and advantages

Wastewater can provide a
regular source of alternative
water and well run systems can
significantly reduce demand
on drinking water supplies.

Greywater treatment systems
and costs may be simpler
than black water and sewage
reuse projects, but as most
commercial buildings have
more access to black water

or sewage than greywater,

it may be more feasible to
reuse this waste stream.

In commercial buildings, the
costs of designing systems to
comply with regulatory and
health requirements, then
testing, maintaining and
monitoring them may be high.

Given the costs of setting up a
well running wastewater reuse
system, it is important that you
have an accurate idea of how
much greywater you will be
collecting and how much you
will be using.

It is advisable to conduct an
audit or an irrigation assessment
before designing your system.
Reuse projects will be most
successful when all stakeholders
are committed to operating a
viable system that produces
good quality water.

Case study
Wastewater reuse in Melbourne

Chapter 23 - Wastewater reuse

Two commercial office buildings in Melbourne demonstrate the possibilities of wastewater

treatment and reuse.

Urban Workshop at 50
Lonsdale Street and Southern
Cross on the corner of Bourke
and Exhibition Streets are
both occupied by Victorian
Government staff. Combined,
the two buildings save

47 megalitres of drinking
water a year by treating

and reusing about 75 per
cent of their sewage and
greywater. After treatment,

recycled water is returned
to rooftop tanks for use in
toilet flushing. However, the
water is too salty to be used
in cooling towers without
additional treatment.

Both buildings use a three
stage process to treat their
wastewater. The primary
treatment screens solids,
the secondary treatment
uses microbes to break

down organic matter and
membrane treatment to filter
microscopic contaminants,
and the tertiary treatment
disinfects using ultraviolet
radiation and chlorine.

Similar systems will be
installed in three more
multi-story office buildings in
Melbourne in coming years.
(City West Water, 2007).

Photograph 18 — Southern Cross on the corner of Bourke and Russell Streets (left) and the Urban Workshop at 50
Lonsdale Street (right) are two Melbourne buildings that demonstrate how wastewater can be treated and reused

at a commercial location.
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checklist

Part 4 of Best practice guidelines for water conservation in commercial
office buildings and shopping centres provides a practical Water Saving
Checklist that shows you how well you manage water. The checklist
will help you work your way through these guidelines and identify
opportunities for water conservation in your commercial building or
shopping centre.
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Water saving checklist

Managing your water

Answer Yes / No

Recommended action

Do you monitor and record your
water use?

Yes[ ] No[ |

If No, read your meter at least daily, or install a continuous
monitoring system. Record meter reading information so
you can identify changes in water use.

Amenities

Yes / No

Recommended action

Do you benchmark your
water consumption?

Yes[ ] No[ |

If No, calculate a L/m*/annum figure and compare it against
other buildings in your portfolio and the benchmarks in
Chapters 3and 4.

Have you installed sub metes on
supply lines to amenities and hot
water supply?

Yes [ ]

No [ ]

If No, install meters on supply lines to amenities, as described
in Chapter 9. Conduct routine inspections and program
maintenance to detect problems before they become

large leaks.

Do you know where water is used
in your office building or
shopping centre?

Yes[ ] No[ |

If No, look at the average water balance graphs in Chapters
3 and 4 for guidance. Install sub meters according to the
priorities in Chapter 9 to develop your own water balance.

Does your building have any cyclic
flushing urinals?

Yes [ ]

No [ ]

If Yes, replace urinals immediately with manually flushing
urinals, automatic sensor units or ultra low flow or waterless
urinals. Refer to Chapter 13.

Do you know where the best
opportunities to save water are?

Yes[ | No[ ]

If No:
- check for leaks

- check cooling tower operations
-install flow restrictors on taps
- remove all cyclical flush urinals

- develop a water balance for your building and see where
you are using most water

Does your building have
automatic on-demand urinal
sensor flushing systems?

Yes [ ]

No [ ]

If Yes, regularly check that sensors are working properly and
not detecting unrelated movement. Check that solenoids are
operating correctly and replace them if they are faulty
orworn.

Does your building have single
flush toilets?

Yes [ ]

No [ ]

If Yes, replace single flush toilets in high use areas
with 6/3 litre or 4.5/3 litre dual flush models. If
toilets are in low use areas, restrict cistern volume
and bring forward programmed replacement.

Do you regularly review your
company’s water management?

Yes[ | No[ ]

If No, use the One-2-Five® Water or Water Achiever process
offered through the EDC Business Program and concentrate
on achieving identified critical actions.

Use the template provided in the NSW Water Saving Action
Plan guidelines.

Compare your results to previous reviews and rate your
achievement of critical actions.

Does your building have dual-
flush toilets?

Yes [ ]

No [ ]

If Yes, check the flush capacity. Older 11/5.5 litre and 9/4.5 litre
dual flush toilets can be replaced with new 6/3 litre or 4.5/3
litre flush models.

Are cistern rubber seals on toilets
replaced regularly?

Yes [ ]

No [ ]

If No, cistern rubber seals should
be replaced every two years to prevent leaks.

Do you have a flusherette system?

Yes ||

No [ ]

If Yes, check the flow rate and flush timing. Over time, wear
will cause excessive flush volumes. Insert flow control
regulators into valve bodies to reduce flow.

Do you review your sub meters, or
information from your continuous
monitoring system regularly?

Yes[ ] No[ |

If No, establish work procedures so that a member of staff is
responsible for water use information and knows what they
need to do to if water use changes.

Do you have flow regulators in all
hand basins?

Yes [ ]

No [ |

If No, install flow regulators so that flow is reduced to at
least 6 litres per minute.

Do you know how much water,
and all associated charges
(energy, pumping, chemical,
sewer discharge) are costing
your business?

Yes[ ] No[ |

If No, refer to information about the true cost of water in
Chapter 6. Calculate your own water costs and associated
charges, as knowing how much your water costs will
establish a business case for water conservation.

Do you have water
efficient showers?

Yes [ ]

No [ ]

If No, install flow regulators so that flow is reduced to
at least 9 litres per minute or install WELS 3 star rated
showerheads.

Have you developed a water
savings plan?

Yes[ | No[ ]

If No, look at the findings of this checklist then develop a
water balance and a basic savings plan.

Do you have signs, posters and
stickers in your building to
encourage water conservation
and remind people to

report leaks?

Yes[ ] No[ |

If No, business partners in the EDC Business Program can
co-brand stickers, posters and shower hangers.

Continued overleaf
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