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Introduction

O Various human activities consume or pollute a lot of water. At a global
scale, most of the water use occurs in agricultural production but there
are also substantial water volumes consumed and polluted in the
industrial and domestic sectors.

U Water consumption and pollution can be associated with specific
activities such as irrigation, bathing, washing, cleaning, cooling and

processing.
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Total actual renewable water resources per inhabitant (m3/year)
Actual renewable surface water and groundwater resources per inhabitant (in 2005)
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Proportion of total water withdrawal withdrawn for agriculture

Agricultural water withdrawal as percentage of total water withdrawal for
agricultural, domestic and industrial purposes (around 2001)

Legend

[ Inopata[ <25 |25-50 [ s0-75 [ 75 - 9o [ > 90 % .
isclaime

FAO - AQUASTAT, 2007 The designations employed and the presentation of material in the map

do not imply the expression of any opinion whatsoever on the part of
Source: AQUASTAT FAO concerning the legal or constitutional status of any country,
Projection: Mollweide territory or sea area, or concerning the delimitation of frantiers.

- &

Figure 2. Propotion of total water withdrawal withdrawn for agricu;lfure_. s

e
8 ._//

Environmental Water Management — Advanced Technologies — April 3, 2019 , Thilisi, Georgia




Sustainable Development Goals

ND GOOD QUALITY GENDER CLEAN WATER
POVERTY HEALTH EDUCATION EQUALITY AND SANITATION

T

GOOD JOBS AND INNOVATION AND 1 REDUGED 11 SUSTAINABLE CITIES 12 RESPONSIBLE
ECONOMIC GROWTH INFRASTRUGTURE INEQUALITIES AND COMMUNITIES CONSUMPTION

M | Al

13 v 14 wm™ | 15 oiive 16 Sice” | 17 roeriesons

- o
s

THEGLOBAL GOALS

For Sustainable Development

Environmental Water Management — Advanced Technologies, April 3,2019, Thilisi, Georgia

Environmental Water Management — Advanced Technologies, April 3,2019, Thilisi, Georgia




H#6: Ensure access to water and sanitation for all
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TARGETS
INDIGATORS

6.1 By 2030, achieve universal and equitable
access to safe and affordable drinking water
for all
6.1.1 Proportion of population using safely managed drinking
water services

6.2 By 2030, achieve access to adequate and
equitable sanitation and hygiene for all and
end open defecation, paying special
attention to the needs of women and girls
and those in vulnerable situations
6.2.1 Proportion of population using safely managed sanitation
services, including a hand-washing facility with soap and
water

6.3 By 2030, improve water quality by reducing
pollution, eliminating dumping and
minimizing release of hazardous chemicals
and materials, halving the proportion of
untreated wastewater and substantially
increasing recycling and safe reuse globally

6.3.1 Proportion of wastewater safely treated

6.3.2 Froportion of bodies of water with good ambient water
quality

6.4.1
6.4.2

6.5

6.5.1

6.5.2

6.A

6.A.1

6.B.1

Change in water-use efficiency over time

Level of water stress: freshwater withdrawal as a proportion
of available freshwater resources

By 2030, implement integrated water

resources management at all levels,

including through transhoundary

cooperation as appropriate
Degree of integrated water resources management
implementation (0-100)

Proportion of transboundary basin area with an operational
arrangement for water cooperation

By 2020, protect and restore water-related
ecosystems, including mountains, forests,
wetlands, rivers, aquifers and lakes

Change in the extent of water-related ecosystems over time

By 2030, expand international cooperation

and capacity-building support to developing

countries in water- and sanitation-related

activities and programmes, including water

harvesting, desalination, water efficiency,

wastewater treatment, recycling and reuse

technologies
Amount of water- and sanitation-related official development
assistance that is part of a government-coordinated spending
plan

Support and strengthen the participation of

local communities in improving water and

sanitation management
Proportion of local administrative units with established and
operational policies and procedures for participation of local
communities in water and sanitation management




Wastewater Treatment and
Reuse in Agriculture
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Introduction

Non-conventional water (NCW) is water from a source not
conventionally used for agricultural production, primarily water that is
of lower quality. The two major sources are:

ewastewater, following its use for domestic, municipal and industrial
purposes;
esaline water from groundwater, drainage and surface sources.

Within these sources there is a spectrum of quality and quantity. The
extremes of the quality spectrum for wastewater would be undiluted
untreated sewage at the low end and quaternary treatment at the high
end.
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U The safe use of NCW requires that human health is not impacted and that
short and long term environmental quality is maintained at an acceptable
level.

U The economic feasibility of using NCW in agriculture depends on many
factors, such as the cost of treatment for safety, pumping costs, distribution
costs, and competition from alternative uses such as landscaping and
amenity.

U In some regions waste water is already a common water source as safer
(cleaner) water sources are not available. In other countries NCW is
becoming the major source of water for agriculture as conventional sources

of good quality water decline or are diverted for other uses.
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U Cities and towns generate a stream of water that has already been used,
such as for domestic purposes. This stream of water represents a waste
product which must be either disposed of safely or re-used downstream as
a resource.

O Apart from its value as water, it may also contain nutrients which benefit
agricultural production.

U There can however be a mismatch between its rate of production (which
may be relatively constant) and the demand by agriculture which varies

with the irrigated area and the time of year.
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Use of this water requires consideration of:

production;

future availability;

re-use safety/guidelines;

present re-use status;
governance/policies/legislation/monitoring and compliance;

storage facilities;

YV V V V V V V

long-distance  transportation networks and  pumping

requirements.
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Land-based Treatment Systems

*¢ Land-based systems are considered to be one of the best wastewater
treatment processes, especially for arid and semi-arid regions as they are
capable of achieving comparable nutrient removal levels for a considerably
low cost, provided land is available at reasonable prices.

+ Additional benefits include recovery and reuse of wastewater and plant

food nutrients for crop production.
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L Waste stabilization ponds are a popular form of land-based treatment

systems.

O A classical configuration of such a system comprises anaerobic,

facultative, and maturation ponds.
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Potential Impact of Wastewater Use in Agriculture

O Public health

O Crops

O Soil resources

O Groundwater resources
U Property values

O Ecological impacts

O Social impacts
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Artificial Recharge
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Introduction

O Artificial recharge of groundwater is the process of increasing the
water amount that enters an aquifer through human effort. Many
different techniques and purposes exist for causing artificial recharge.
The water surplus of an area (mainly from surface water) is stored in

the aquifers for later use.
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Artificial recharge may be carried out for various purposes

+* To prevent land subsidence caused by the groundwater drawdown due to

overpumping, reducing the risk of damage to nearby structures.

+» To avoid depletion of water resources when dewatering is carried out in

aquifers used for water supply.

+» To reduce environmental impacts on sensitive water-dependent features

such as wetlands.

+* To conserve the excess of surface water that would be wasted for future

requirements.
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¢ To improve the quality of groundwater (through dilution) in areas that
the problem is qualitative and not quantitative.
+¢ To prevent seawater intrusion.

+* To control flooding.

+¢ To use water for energy/power supply in areas of geothermal fields.

Environmental Water Management — Advanced Technologies, April 3,2019, Thilisi, Georgia

Manage | | MeetLegal | | Manage Water | |  Aquifer | Environmental
Water Supply Obligations: Quality Restoration Protection
‘ Fa ‘ P ~ r by \
Supply Augmentation/ | | Surface Water Restore Endangered
Regulation Replace Quality Water Levels || Species Habitat
Depletions Improvement ‘ ‘
Seasonal | o | " (
Storage P _ N Rec_iuce Wetland
71— | Supplement Ground Water Subsidence Maintenance
or ot Downstream Quality [ [
Storage g Water Rights ) . improvement Y Saltwater Contaminant
1 v 1 : 5 | Intrusion Plume Control
Emergency Interstate g';"g:ﬁgtlﬁ?
Supply i
\f Agreements i Rsduction
T
Conjunctive / | N
Use Waste Water
— Disposal

Figure 1. Objectives of artificial recharge.
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Why do we implement artificial recharge?

U The increase of population leads to increased demands for water
resources and the scenarios regarding the climate change are not very
optimistic for the future.

O The construction of dams is not always feasible, due to the lack of
suitable sites. The reasons might be hydrological, technical,

environmental or even social and economic.
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U The rainfall distribution in a country varies from one region to
another. Therefore the availability of the surface water in some areas
is low. The temporal distribution of the rainfall in the year is also a
restricting factor for the use of surface water, since during the summer
period that the water demands are high, the surface water is at the

lowest level.
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Artificial recharge is implemented in areas where
» A continuous water level drawdown is recorded.
» The discharge in wells or springs is inadequate especially during the dry
months.

» The quality is poor and groundwater is the only available resource.

It is very important to ensure that the water that will be used for artificial
recharge is of good quality. In any other case it should not be used because
the risk to pollute the aquifers is extremely high. Otherwise the water should

be appropriate treated.

In some cases waste water is used for recharge after treatment.
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Advantages of artificial recharge

O The losses from evapotraspiration are negligible.

U The stored water is relatively protected from natural hazzards (e.g.

landslide) and pollution.

O The availability of the water can cover a large area.
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Disadvantages of artificial recharge

v The possible weakness to refill the recharge water.

v' The demand of a large area for the operation and conservation of such
a system compared to a system that provides surface water.

v/ The difficulty to remove salts from the water used for artificial
recharge.

v’ The difficulty to prevent clogging phenomena.

v' The weakness to deal with increased demands in a very short time

since groundwater cannot be drained so quickly as surface water.
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Prerequisites for artificial recharge

v’ The existence of surface water surplus.

v The quality of the water to be good and chemical compatible with the
existing water in the aquifers.

v’ The geological-hydrogeological conditions must be appropriate (e.g.
the permeability of the aquifers must be high, there must be a
hydraulic connection between the aquifers e.t.c.).

v’ The cost for the construction and maintenance of the infrastructures

must be viable.
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Possible sources that can provide water

for artificial recharge are:
¢ Surplus of surface water.
+* Storm runoff or runoff from the melting of snow.
+»» Excess of water from aquedacts or facilities that are used for water
transport.

+* Urban waste or other kind of waste after treatment.
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Artificial recharge techniques

a. Direct surface techniques
eFlooding

eBasins or percolation tanks
eStream augmentation
eDitch and furrow system

eQver irrigation

These methods are applicable in uncofined aquifers. Large areas are
required. The recharge rate depends on the soil material properties. The

water used must be free from suspended material
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Al. Direct surface techniques: Flooding
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A2. Direct surface techniques: Basin and percolation tanks.
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A3. Direct surface techniques: Stream augmentation.
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A4. Direct surface techniques: Ditch and furrows
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A5. Direct surface techniques: Irrigation.

Evapotranspiration

< Runoff collector
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Artificial recharge techniques

b. Direct sub surface techniques
e|njection wells or recharge wells
eRecharge pits and shafts

eDug well recharge

eNatural openings, cavity fillings.

In these techniques the recharge is applied directly to the aquifers

usually through wells, boreholes e.t.c.
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B1. Direct sub surface techniques: Recharge and injection
wells.

Cloud Injection Well www_engineeringcivil.com
Artificial ‘
recharge Pipe to source of

well recharge water
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B2. Direct sub surface techniques: Pits and shafts
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B3. Direct sub surface techniques: Dug well.
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DUGWELL RECHARGE STRUCTURE
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B4. Direct sub surface techniques: Natural openings.

* Recharge is achieved through natural openings from the

fracturing or dissolution of limestones or other rock formations

It is a cheap method but it’'s implementation requires very

specific soil and geological conditions
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Artificial recharge techniques

c. Indirect Techniques

eInduced recharge from surface water source.

e Aquifer modification.

®Incidental recharge

d. Combination surface —sub-surface techniques

eBasin or percolation tanks with pit shaft or wells.

In induced recharge a cone of depression is created after pumping. The

surface water replenish the abstracted groundwater causing recharge of

the aquifer.
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C1. Indirect techniques. Induced recharge from surface
water source
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C2. Indirect techniques. Aquifer modification (bore blasting
technique)
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Figure 2. Examples of surface infiltration technologies.
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Figure 5. Direct injection in a confined aquifer.
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The selection of the most appropriate method depends on
U Geological, morphological and hydrogeological conditions of the wider
area.
U The availability of the land where the implementation of artificial
recharge will take place.
O Origin, availability and quality characteristics of recharge water.
U Existence or possibility for constructuion of infrastructures and the cost

for operation and maintenance.

U Economical and legal issues and criteria.
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Water Footprint
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Introduction

U Water is an essential natural resource.
O The issue of water and its management has become increasingly
central to the global debate on sustainable development.
QO This interest has been driven by:
+»* growing water demand,
¢ increasing water scarcity in many areas and/or

+ degradation of water quality.
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This drives the need for a better understanding of water related impacts
as a basis for improved water management at:

> local,

» regional,

» national and

> global levels
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O Various human activities consume or pollute a lot of water. At a global
scale, most of the water use occurs in agricultural production but
there are also substantial water volumes consumed and polluted in the
industrial and domestic sectors.

O Water consumption and pollution can be associated with specific
activities such as irrigation, bathing, washing, cleaning , cooling and

processing.
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Q It is therefore desirable to have appropriate assessment techniques in
water resources management that can be used in an internationally
consistent manner.

0 Hoekstra and Chapagain have shown that visualizing the hidden water
use behind products can help in understanding the global character of
fresh water and in quantifying the effects of consumption and trade
on water resources use.

O The improved understanding can form a basis for a better

management of the globe’s freshwater resources.
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U The idea of considering water use along supply chains has gained

interest after the introduction of the WATER FOOTPRINT

concept.

O The water footprint is an indicator of freshwater use that looks

not only at direct water use of a consumer or producer, but also

at the indirect water use.

Environmental Water Management — Advanced Technologies, April 3,2019, Thilisi, Georgia

Virtual Water

U The virtual water is the water “embodied” in a product, not in real
sense but in virtual sense. It refers to the water needed for the
production of the product.

O The virtual water concept has two major types of practical use:

» Virtual Water Trade

» Water Footprint
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The Water Footprint
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Water Footprint

J Water Footprint (WF) is a multidimensional indicator of fresh water

use that looks not only at direct use of a consumer or product but also
the indirect use. Except the volume of water use the WF making
explicit the type of water use (rainwater, surface or groundwater,

pollution of water) and the location and timing of water use.
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U The water footprint of a product is the sum of
the water footprints ofthe process steps taken to
produce the product (considering the whole
production and supply chain).

U The water footprint of a consumer is the sum
of the water footprints ofall products consumed
by the consumer.

U The water footprint of a community is the sum

of the water footprints of its members.
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O The water footprint of national consumption is the
sum of the waterfootprints of its inhabitants.

0 The water footprint of a business is the sum of
the water footprints of the final products that the
business produces.

O The water footprint within a geographically delinea-ted
area (for example, a municipalityy, @ catchment or river
basin) s the sum of the process water footprints

of all processestaking place in the area.
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L] Water Footprint of a product is the volume of fresh water used

to produce the product, measured over the full supply chain.
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Water Footprint Components

Water Footprint is the sum of three components:

Green Water Footprint

Blue Water Footprint

Grey Water Footprint
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Blue water: consumption of blue water resources
(surface and groundwater) along the supply chain
of a product.

Green water: consumption of green water
resources (rainwater stored in the soil as soail
moisture)
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As an indicator of ‘water use’, the water footprint differs from the
classical measure of ‘water withdrawal’ in three respects:

% it is not restricted to blue water use, but also includes green and grey

water.

X/

% it is not restricted to direct water use, but also includes indirect water
use.
+* it does not include blue water use insofar this water is returned to

where it came from.
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Water Footprint Assessment

A full water footprint assessment consists of four phases.

Phase 1 Phase 2 Phase 3 Phase 4

e Setting goals e Water e Water e Water
and scope footprint footprint footprint
accounting sustainability response
assessment formulation
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Goals and Scope of Water Footprint Assessment

Goals

U Water footprint studies may have various purposes and applied in
different contexts.

U Each purpose requires its own scope of analysis and will allow for
different choices when making assumptions. A checklist for defining the
goal of water footprint assessment is given in the next figure.

U The list is not exhaustive but rather shows a number of different

options.
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General

Consumer or community water footprint assessment

Assessment of water footprint within a geographically
delineated area

National water footprint assessment (within a nation and of
national consumption)

Business water footprint assessment
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Water Footprint Sustainability Assessment

U The question of the sustainability of water footprints can be
considered from a number of distinct points of view.

O From the geographical viewpoint, one can ask: Is the total water
footprint within a certain geographic area sustainable?

O This will not be the case when, for example, environmental flow
requirements or ambient water quality standards in a catchment area
are compromised or when the water allocation within a catchment

area is regarded as unfair or inefficient.
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O When considering a specific water-using process, one can ask: Is the water
footprint of this process sustainable? The answer depends on two criteria.

QO First, the water footprint of a process is unsustainable when the process is
situated in a certain period of the year in a certain catchment or river basin
in which the overall water footprint is unsustainable.

U Second, the water footprint of a process is unsustainable in itself —
independent of the geographic context — when either the green, blue or
grey water footprint of the process can be reduced or avoided altogether

(at acceptable societal cost).
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Water Footprint
in Agriculture

Water footprint

Blue
water

Rain water WWater used from  Freshwater
used surface and used to dilllute
groundwater pollution
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Water Footprint in Agriculture

L When a product includes ingredients that originate from agriculture, those
ingredients often give a major contribution to the overall water footprint
of the product.

O In the global water footprint the major consumption is the agricultural
products (86%).

O Wheat is the largest share in the total volume of water used for global

crop production.
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Barey Sorghum Oil paim . .
2% 2% 20,

Seed cotton 3% _ Millet
3% o | / 2% Natural rubber
- o,
Sugar cane . i, 1 ,rn
4% I - 2%
Soybeans - 4 ‘Cassava
%~ Y. 2090
N 4 I Grouidnuts
' I ;

1%

Fodder crops
9% _Potatoes
1%

Beans, dry

1%
Rapeseed

Maize 1%

10% Other crops
21%

Rice, paddy
13%
Wheat
15%

Figure 4. Contribution of different crops to the total water footprintbfgrop— 7/
oy —

production for the period 1996-2005. N SS—
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Calculation of Water Footprint of a crop

O The agricultural sector is the major water consuming and the products
have a significant water footprint.

U The total WF of a crop is the sum of three components:

WF___=WF__ +WF, _+WF [volume/mass]

crop green lue grey

Water footprint in agriculture express per unit of product as m3/ton which is

equivalent to litre/kg.
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) Green component: Green component in crop water use

(CWU,.., m*/ton) divided by the crop yield (Y, ton/ha).
Cwu
_ green 3
WF een= v [m” /ton]

1 Blue component: Blue component in crop water use (CWU,,, m3/ton)
divided by the crop yield (Y, ton/ha).

Cwu
— blue [m3 /ton]

WI:blue - Y
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Grey component is calculated as the chemical
application rate per hectare (AR, kg/ha) times the leaching fraction ()

divided by the maximum acceptable concentration (c kg/m?3) minus the

max’

natural concentration for the pollutant considered (c..., kg/m3) and then

nat’

divided by the crop yield (Y, ton/ha).

o (@AR)/ ()

grey Y

[m® /ton]

The pollutants generally consist of fertilizers (nitrogen, phosphorus and so

on), pesticides and insecticides.
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0 The green and blue components in crop water use are calculated by

accumulation of daily evapotranspiration:

lgp

CWUgreen=10°dZE
=1

Tgreen

Igp

CWU,,,.= 10'2 ETye
d=1
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U Evapotranspiration (ET) is estimated by the equations with data of climate,

soil properties and crop characteristics.

1 ET weather ET,

parameters

crop @ ET

management

o environmental
m \ factors .—“‘»ETC adi
/"
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Two different options to
calculate crop
evapotranspiration

Optimal conditions in Actual conditions in which
which ET_ (CWR) is covered ET. (CWR) is covered from
from P, SM, GW or IR and P., SM, GW or IR and

ETazETc and Ya=Ym ETC adj<=ETc and Ya<=Ym

Ks X Kcadjusted

ETc adj

well watered crop water & environmental

stress

optimal agronomic conditions
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O Optimal conditions: The green and blue components are calculated by

equations:

ET ... =min(ET_,Pe)

green

ET, .. =max(0,ET_—Pe—-SM-GW)

O Actual conditions: The green and blue components are calculated by

equations:
ET, .., =min(ET_,Pe)
ET,.. =max(0,IR)
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International Standard 1SO14046

BSI Standards Publication

Environmental Management —
Water Footprint -
Principles, requirements and guidelines
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Introduction

O This International Standard specifies principles, requirements and
guidelines related to water footprint assessment of products, processes
and organizations based on life cycle assessment (LCA).

O This International Standard provides principles, requirements and
guidelines for conducting and reporting a water footprint assessment
as a stand-alone assessment, or as part of a more comprehensive
environmental assessment.

O The result of a water footprint assessment is a single value or a profile

of impact indicator results.
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This International Standard is expected to benefit organizations,
governments and other interested parties worldwide by providing:

QO transparency,

U consistency,

O reproducibility and

QO credibility

for assessing and reporting the water footprint of:
» products,
» processes or

» organizations.
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A water footprint assessment conducted according to this International

Standard:

U is based on a life cycle assessment (according to ISO 14044);

O is modular (i.e. the water footprint of different life cycle stages can be
summed to represent the water footprint);

0 identifies potential environmental impacts related to water;

QO includes relevant geographical and temporal dimensions;

U identifies quantity of water use and changes in water quality;

QO utilizes hydrological knowledge.
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A water footprint assessment can assist in:

¢ assessing the magnitude of potential environmental impacts related to

water;

4

% identifying opportunities to reduce water related potential
environmental impacts associated with products at various stages in

their life cycle as well as processes and organizations;

X/

% strategic risk management related to water;
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++ facilitating water efficiency and optimization of water management at
product, process and organizational levels;

%* informing decision-makers in industry, government or non-
governmental organizations of their potential environmental impacts
related to water;

** providing consistent and reliable information, based on scientific

evidence for reporting water footprint results.
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Methodological Framework

A water footprint assessment according to this International Standard

shall include the four phases of life cycle assessment:

a) goal and scope definition,

b) water footprint inventory analysis,
c) water footprint impact assessment,
d) interpretation of the results.
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A water footprint inventory study according to this International
Standard shall include the three following phases of life cycle
assessment:

— goal and scope definition,

— water footprint inventory analysis and

— interpretation of the results
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Goal and Scope definition

In defining the goal of a water footprint assessment, the following items

shall be stated:

O the intended application,

QO the reasons for carrying out the study,

U the intended audience, i.e. to whom the results of the study are
intended to be reported,

O whether the study is a stand-alone assessment or part of a life cycle
assessment, and

O whether the study is part of a life cycle assessment where a

comparative assertion is intended
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In defining the scope of the study, the following items shall be considered

and clearly described, taking into account the requirements and guidance

given in the relevant clauses:

O system under study, system boundary and organizational boundary
where relevant,

O functional unit,

U temporal and geographical coverage and resolution of the study,

U data and data quality requirements,

L cut-off criteria,
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QO allocation procedures,

O assumptions, value choices and optional elements,

O water footprint impact assessment methodology and selected impact
categories

O whether the results of the water footprint assessment will include one
impact indicator result (and specifying which one), a water footprint
profile and/or a water footprint after weighting,

O whether the water footprint assessment is comprehensive,
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O which cause effect chains and potential environmental impacts are
covered by the water footprint assessment and identify the foreseen
consequences of the excluded potential environmental impacts,

O uncertainties and limitations,

Q justification for exclusions from the study,

U baseline conditions with which the current conditions caused by the

activities are being compared if applicable.
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The goal and scope definition phase shall include the identification of:

O unit processes requiring a detailed assessment based on primary data,
because of a significant expected contribution to the results, and

O unit processes for which the inventory may be based on secondary data
or estimated data, as they are of low significance or if they are difficult

to obtain as primary data.
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Water Footprint Inventory Analysis

Inventory calculations shall follow the procedures as described in 1SO

14044:

» Calculating data.

» Validation of data.

» Relating data to unit processes, reference flows and functional unit
evaluation.

» Aggregate the inputs and outputs.

» Refining the system boundaries.
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| ‘Goal and scope definition (5.2) |» —————— 1

!

| Preparing for data collection (5.2.4.1)

> Revised data collection sheet l Data collection sheet

| Data collection (4.3.2 in ISO 14044:2006) |

l Collected data

| Validation of data (4.3.3.2 in 15O 14044:2006) |

i Validated data . 4
Allocation
Relating data to unit process (4.3.3.3 in IS0 14044:2008) |4——— includes reuse
and recycling
Additional data

" Validated data per unit process
of unit process

requirediomitted

Relating data to functional unit (4.3.3.3 in IS0 14044:2006)

i Validated data per functional unit

| Data aggregation (4.3.3.3 in |SO 14044:2006)

i Calculated inventory

4| Refining the system boundary (4.3.3.4 in IS0 14044:2006) |

}

Completed inventory

Figure 6. Procedures for water footprint inventory analy5is.‘;' :
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The water footprint inventory shall include inputs and outputs from each
unit process being part of the system to be studied. Any discrepancies in
the inventory balance shall be explained.

Information on each elementary flow should generally include, where
relevant:

O quantities of water used,

U resource types of water used,

O water quality parameters and/or characteristics,

O forms of water use,

O geographical location of water used or affected,

U temporal aspects of water use,

U emissions to air, water and soil that impact water quality
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Water inputs or water outputs of different resource types, different
quality, different form, different location with different
environmental condition indicators, or different timing shall not be
aggregated in the inventory phase. Aggregation may be performed

at the impact assessment phase.
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Water Footprint Impact Assessment

O The water footprint impact assessment shall be compliant with I1SO
14044,

O This International Standard provides further requirements and
guidelines for assessing potential environmental impacts related to

water.
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O Impacts related to water can be represented by one or more
parameters which quantify the potential environmental impacts of a
product system, process or organization related to water, including:

» the water footprint indicator result (e.g. water scarcity footprint),
related to one single impact category (e.g. water scarcity)
» the water footprint profile which comprises several indicator

results.
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Examples

Water inputs and outputs,
with indication of region and water
body (possibly together with other

elementary flows)

Life eycle Inventory results e =

Impact

T: / category

LCl results assigned

Water scarcity -—

L

h 4

; VWater inputs and outputs, with =
to impact catego x
P s indication of region and water body %
3
Characterization model £
\/‘/ g
T
E
Category indicator @ £ Cantribution to water scarcity §
z
L
\ Environmental relevance
_____ s e e I e i
S
Ly -
Category endpoint(s) % L Human health, Ecosystam \\ /
quality, Resources W

Figure 7. Concept of category indicators illustrated for'an |mpact categgpy-' 7

addressing water scarcity.
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Figure 8. Concept of water footprint as a/stand-alone assessment or part Q_fa—l-rfe' /

cycle assessment. NS
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Interpretation of the Results

The interpretation phase of a water footprint assessment shall include the following:

U identification of the significant issues based on the results of the water footprint
assessment,

evaluation that considers completeness, sensitivity and consistency checks,
consideration of geographical and temporal aspect,

conclusions of the water footprint assessment,

limitations of the water footprint assessment,

O 0000

qualitative and/or quantitative assessment of uncertainty, for example through the

application of Monte-Carlo simulation,

(]

consideration of sensitivity analysis to provide ranges around the reported results.
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Conclusions

U The water footprint:
» shows human appropriation of the world’s limited freshwater
» provides a basis for discussing water allocation and issues that relate
to sustainable, equitable and efficient water use
» can help the dialogue between consumers, producers and
governments about how to share responsibility for reducing it where

most necessary.
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Thank you for
Your attention
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