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Moving to a sustainable societal
construct:

Freshwater for the future

Dr Debbie Chapman
School of Biological, Earth and Environmental Sciences
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The issues
Quantity Quality

e A finite resource  Water used generates
e Freshwater is not distributed wastewater

evenly over the Earth  Long-term degradation of
e Climate change leading to new available water resources

patterns of water availability e Available water may not be
 Population growth leading to of suitable quality for all

uses

 Water treatment, especially
to potable standard, is
expensive

increased demand

e Unsustainable abstraction of
surface and ground waters

e Profligate use

Human demands for quantity, together with impacts on quality, affect aquatic
systems, both nationally and internationally
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Projected freshwater use

oo 1 . e Most of the water
Agriculture Domestic use Industry

extracted for
domestic and
industrial use can
be returned to

aquatic systems

800 - Or
reused/recycled

1900 1925 1950 1975 2000 2025 1900 1925 1950 1975 2000 2025 1900 1925 1950 19;5 2060 20é5 o Agrlcu Itu re IS the
- Extraction - Extraction - Extraction

L]
Consumption - Consumption i Consumption l I l a J O r
The grey band represents the difference between the amount of water extracted and that actually .
consumed. Water may be extracted, used, recycled (or returned to rivers or aquifers) and reused rrl t
several times over. Consumption is final use of water, after which it can no longer be reused. That extractions have C O n S u I Ve u S e

increased at a much faster rate is an indication of how much more intensively we can now exploit water. Only a
fraction of water extracted is lost through evaporation.

Source: Igor A. Shiklomanov, State Hydrological Institute (SHI, St. Petersburg) and United Nations Educational, Scientific and Of Wa t e r
Cultural Organisation (UNESCO, Paris), 1999.

UNEP/GRID-Arendal, Trends in global water use by sector, UNEP/GRID-Arendal Maps and Graphics Library,
http://maps.grida.no/go/graphic/trends-in-global-water-use-by-sector (Accessed 15 February 2012)
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If water is going to be more scarce or precious
then we need to manage demand

e Shortage traditionally led to augmenting supplies rather
than managing demand

* Developed countries have tended to maximise use of
water resources (residual flows considered as wastage !)

* Previous approaches have paid little attention to
“environmental” and downstream uses

e Typical short-term “demand management”:
— Rationing
— Prohibited uses (e.g. hosepipe bans)
— Appeals for public co-operation
— Standpipes
— Disconnection of supplies

&
e
Eﬁ

IF
ul
g
r
(
&



Domestic use

Average daily water consumption per

person in Ireland A
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verage
litres/person/day
Shower 35
Toilet 27
Laundry Wash 40
Hand wash 12
Teeth Brushing 12
Dish wash 10
Cooking 10
Drinking 2
Total 148 Water used generates wastewater
g"(:;-:-‘- e ptips.ie SLEL'"abllltﬁ and I\,,stm Sgcictu

Tamil



= ——

iiﬁad%r-stand'i
understandﬂbf
1n*d?r's +#hamil
of clear wnou-

human under

Tackling domestic and municipal consumption

reland embraces dual-flush t

] [ (] L =)
. PO | I Cy ( e . g . | eg I S I a t I O n fo r 6\;: w | = http:fjwew edie.netjnews/news_story, asprid=12260 V| *2| % |water shortage dublin | R

File Edit Wew Favorites Tools Help
= . »
ﬂ? akr IE Ireland embraces dual-flush toilets [ 1 @ - B - - gpage o 9} Tools -

water saving initiatives e T T

Channel
Homepages

Ireland embraces dual-flush toilets 14 November 2006 |

Dual-flush systems are to become compulsory in all Irish toilets, as the

. ( h a r e S » Home environment ministry tries to cut the amount of drinking water flushed
g » Sustainable down the loo.

Business

» Green Buildings Dual-flush toilets can reduce the amount of water used to flush toilets by 27%,

» Contaminated and are rated as one of the most efficient water saving measures available (see
Land related story).

L]
. P u b | I C/CO r p O rate a Wa re n eSS : ::::T:::;:::' Considering that more than a third of all drinking water is used for toilet Related|

flushing, this can have a significant impact on total drinking water demand.

. Sh
» edie Ireland The measure is to come into effect by 1 January 2008, and comes as a :ur F:::unar:

SN response to an increasing demand for water, spurred on by Ireland's growing
economy and population. -

Wat ffici
y Ireland's environment minister Dick Roche said: "We must cut back on drinking L ;
water demands on our natural resources of lakes, rivers, springs and wells, We m
must also cut back on the energy consumed in the treatment of water to make
it drinkable and then use more than one third of it to flush toilets"
Shannen.
Dual flush toilets allow for a choice between a short, 4 litre-maximum flush, and » Rainwate
a longer flush of up to & litres. This gives a considerable saving on traditional benefits'
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Water charges in Ireland

e Recover cost of supplying drinking water to
domestic users

 Encourage conservation and economic use

e Likely to commence in January 2014
 Customer database to be constructed

e Metering for public water supplies only

e |nstallation of meters will commence in 2013
* Pricing model and tariff structure to be agreed

Ivan Grimes, Water Services Policy Section, DECLG, Nov 2012
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(= Tap Tips House & Garden, - Windows Internet Explorer

% - |E| hktp:ffun baptips, iefhouse-and-garden. htm b | |E| |£| |water shorkage dublin

File

Edit Wiew Favorites Tools Help

w o IgTap Tips House & Garden ]_l f2- B8 i - [ Page - G Took -

www.taptips.ie

5|

http://www.taptips.ie/

{= Taptips | Where water, comes from - Windows Internet Explorer

100 ﬁps to- . GE;)' - |£| btk unanas Eaptips e fwater-us age-caloulator it VHE| ‘£| |Googla ||EE|
ons erve o Fle Edit ‘View Favortes Tools Help il A
- " [gTaptips | Where water comes from l } - o - [k Page - {3 Tods -
Water in the _ 5
: H ause T »’ Contact Us

www.taptips.ie e AISMSECASE G ik JEtciS ™ Downloads J

rces. If we're all to enjoy
r precious reserves we must
e more aware of water

conservation.

Instructions
Enter your data in the calculator to find
out hew much water your household
uses.

Personal and drinking sections are

Use a bucket

_ _ of water dai Estimate how
Water is precious. e oo s doy mace ctis ks pece n [N — |
Let's conserve it. your home. eg. if there are four people J : Ov

and they each wash their hands and
face twice a day then

write 8 in the bax. -~ ;
Washing and Others Washing Others
are about weekly i L h@\ i

A hose uses
On average each person in the more water
Greater Dublin Region - in one hour than the average

consumes 150 litres per day!  family uses in a day. The car will

usage. fyour N B NS

household uses the
washing maching 3

@ Inbox - ...
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Taking public awareness to the next level fWater Footprint

Global average virtual water content of some selected products. per unit of product

Product Virtual water content (litres) Product Virtual water content {litres)
1 glass of beer (250mi) 75 1 potato (100g) ' 25
1 glass of milk (200mi) 200 1 bag of potato crisps (200g) 185
1 glass of wine (125ml) 120 1 eqgg {40g) 135
1 glass of apple juice (125ml) 190 1 hamburger (150g) 2400
1 cup of coffee (125ml) 140 1 cotton T-shirt (medium, 500g) 4100
1 cup of tea (125ml) 35 1 sheet A4 paper (80g/m? 10
1 slice of bread (30g} 40 1 pair of shoes (bovine leather) 8000
1 slice of bread (30g) with cheese (10g) 90 1 microchip (2g) a2
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The total water footprint of a consumer
In the UK

About 3% of water footprint is at home
150 litre/day

About 97% of water footprint is ‘invisible’,

l.e. 1t Is related to the products bought in

the supermarket

- 3,400 litre/day for agricultural products

- 1,100 litre/day for industrial products

About 60 to 65% of water footprint lies

abroad © 2011 Arjen Y. Hoekstra
51‘_3;3")| b and ?\)‘nr‘.ﬂ-m Society
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waterfootprint.org 5 XK waterfootprint.org ‘ P~

File Edit “iew Favorites Tools Help

.7 Favorites | 5 @ | University College Cork (UCC) & ¥ @ |Free Hotmal € - % RealPlayer
. . = e »
‘ ¥ Waterfootprint.org: Water footprint and... ‘ ‘ - G =| = - Page v Safety - Tools ~ (§
i ~
". Water Footprint
NETWORK
Your Water Footprint ~ Extended Calculator
Introduction Your individual water footprint is equal to the water required to produce the goods and services consumed by
Adgenda vou. Please take yvour time and feel free to use the extended water footprint calculator to assess your own
g unique water footprint. The calculations are based on the water requirements per unit of product as in vour
About WEN country of residence.
Product Water Footprints MNote: put decimals behind a point, not a comma (e.g. write 1.5 and not 1,5).
Your Water Footprint Selecta Country 3
National Water Footprints
Corporate Water Footprints =i consumption
Global Water Footprint
Training Cereal products (wheat, rice, maize, etc.) l:l kg per week
Publications Ieat products l:l kg per week
WaterStat Database Dairy products l:l kg per week
Glossary Eags l:l number per week
How do you prefer to take your food? High fat v
How is your sugar and sweets consumption? High A v
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Awareness will encourage water efficiency

e Efficient use of water —
reuse and cycling o couemamerens — R

@ Type of measuremen | — 5:.‘:.0}3 ]

e Water efficient
products

@ Performance bands

@ Actual capacity/performance
of the manufacturers product

www.waterefficiencylabel.org.uk
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Tackling domestic and municipal consumption
Non-potable use

Do we need to treat all domestic and municipal water
to drinking water quality?

On-site reuse for toilet flushing and urinals can offset
potable water use by as much as 75% in a typical
office building
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Tacklmg domestlc and municipal consumptlon

Non-potable use

e Rainwater

e Stormwater
(external drains)

e Greywater (laundry,
showers, kitchen,
etc.)

e Blackwater
(contains human
waste from toilets)
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Rainwater: Northern Ireland Water office
complex

12,000 litre underground
storage tank which collects
rainwater from the roof

The water collected is used for
flushing toilets

The symbolism of NI Water pursuing
water efficiency at a site adjacent to
one of its largest service reservoirs
(49,500,000 litres) is a powerful public
awareness tool
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Greywater

e Filtration to remove hair, skin and soap
products from the water

e Chemical or biological treatment prior
to reuse

* Level of human contact with the
recycled water in its end use
determines level of treatment required

e Kitchen sink, dishwasher and washing
machine water often too greasy and/or
contains too many detergents to allow
cost effective treatment
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Greywater: award winning system for apartment
complexes

Rainwater is collected and
used to flush toilets

Greywater is collected and
pumped to the roof where it
passes through a biological
filter system

taretn Rodf Witer Regycing System 204

WaterWorks UK http://www.wwuk.co.uk/
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Tap into Savings (Braintree) - Runner up in the UK
Water Efficiency Awards (Built Environment) 2012

 Home retrofit visits, DIY pack e A device to convert single flush
distribution and EcoTeams to dual flush toilets
e 3,142 homes e Kitchen and bathroom tap
e Savings of about 15% of water inserts (saves up to 1,000
use per home washing-up bowls of water or
— Just over 28 litres per day (£20 £5 per yea!r_fron)
from annual metered water gas/electricity bill)
bill)  Hose guns (reduces the

Tap into Savings amount of water used by 50%)

Braintree District

A ‘Shower-save’ flow regulator
(saves up to 2,000 watering
cans of water or £25 from
annual metered water bill)

e (Cistern displacement devices

Sustainabil
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Agricultural water use
Irrigation is the major agricultural water use at global scale

Irrigated land, 1993
FPercentage of total arahle land

B 10.0 and over
B 200 -399
T110.0-19.9
£050-99
Em1.0-49

B Under 1.0

| Insufficient data

. Source: FAO
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Irrigation losses

Irrigation often leads
to more water being
wasted/lost than is
effectively used by the
receiving crops

I Field application
losses

| Farm distribution
loszes

| lransmission to
farm

B Water
effectively used

by crop Source: FAO
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Wasteful forms of irrigation

 QOverhead pivot spray
— Waters the ground like rain

e Irrigation canal

— Distributes water to furrows from which
water reaches roots through capillary
action

* Flood irrigation

— Water is applied over the whole field

and allowed to infiltrate into soil
e  www.fao.org/docrep/U8480E/U8480EOc.htm

e L
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Localised irrigation

Water applied around each
plant or group of plants

Only the root zone gets wet
e.g. drip irrigation, micro-
sprinklers

Drip irrigation can save 30-
60% of water use compared
with sprinkler systems

Improves irrigation efficiency
by 90-95% over furrow and
flood irrigation techniques
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e Water applied to
the root zone

e Water reaches
roots by capillary
rise
e.g. buried pipes

Photo courtesy USDA ARS
Photo credit Pete Mortimer
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East Malling Research and South East Water Runner
up in the UK water efficiency awards 2012

* New methodology for
irrigating strawberries

e Water savings of around
30%

e Technology determines
when the plants need o i
watering and for how long ? r

Eliminates the personal judgement of
the grower ‘feeling’ the soil to judge
for themselves if it is wet enough

g ucc
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 Reducing wastewater
guantity and quality

e Minimising the impacts
of wastewater

* Restoring water -
resources for the futurel

* Impacts of major water )
development projects
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The bigger picture: managing water as a resource

Successful water resources management needs to:
e Link water quantity with water quality

* |ncorporate the needs of ecosystems, e.g. through recognition of
importance of flow regimes

e Define resources according to watersheds, river basins, or aquifers

e Recognise that human societies need naturally functioning
ecosystems

e Use ecological principles in resource restoration

* |ncrease communication between engineers, hydrologists,
economists and ecologists

Based on Baron et al. 2002
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Take home messages

e We all need to be aware that water is a finite
and precious resource

e We need to “value” water and not take it for
granted

 We can all play a role in conserving water for
the future

Thank you for listening ©
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