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A systems approach LIFECYCLE
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2007 Fi1G. 1. The hydrological cycle. Estimates of the main water reservoirs, given in plain font in 10° km?, and the flow of moisture
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At Inventory Analysis ... LIFECYCLE
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Water consumed: no longer available in the same watershed,
because It has been evaporated, integrated into a product or
released into a different watershed or the sea.

From nature:

Precipitation

Surface water*

Ground water*

Sea water®

Brackish water®

From technosphere:

Processed water® (tap
water, effluents that can
be used, etc.)

Water incorporated
into input material

Unit
process

Reuse/recycle

To nature:

Evaporation

Transpiration

Effluent* to surface,
ground, sea and
brackish water

Emissions to air, soil
and water, heat to
water

To technosphere:

Processed water™ (tap
water, effluent for
treatment, etc.)

Water incorporated

into output material Source: ISO TR

14073, Figure 2

*Wolume and quality (can include heat)



Examples
Water inputs and outputs,
. with indication of region and water
Life cycle Inventory results P body (possibly together with other
elementary flows)
4 N\
Impact ,
\ category i Water scarcity
LCl results assigned d Water inputs and outputs, with
to impact cat inputs and outputs, wi
@ imp calegory indication of region and water body
Characterization model
Category indicator < 1 Contribution to water scarcity
Environmental relevance
"
_____ DN e e o e e e e
N
Category endpoint(s) 4 > Human health, Ecosystem
guality, Resources

NOTE  Adapted from ISO 14044:2006, Figure 3.

Figure 4 — Concept of category indicators illustrated for an impact category
addressing water scarcity

Environmental mechanism
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mental
Impacts

Source: 1SO 14046,
Figure 4
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Method of Pfister et al. (2009) LIFECYCLE

! Water use by industry,
agriculture, households

Freshwater available
(10,000 watersheds)

Ratio of total annual
freshwater withdrawals to
hydrological availability
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Pfister et al. (2009) LIFECYCLE

> wu,
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WTA, = — 1
— {\."ﬂ: « WTA for SRF
VF = WTA for non — SRF

Variation factor (representing ~ Strongly regulated flows
precipitation distribution)



Pfister et al. (2009) LIFECYCLE

Zw”u WSI from 0.01 to 1.0
]
WIA, = WA, WSI 0.5 is threshold
between moderate
_ and severe water
|
WTA* = {WF x WTA for SRF Stress
VF = WTA for non — SRF
Wal = m: 1
B .
I+e [D.Dl 1]
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Pfister and Ridoutt (2009 ...)  HMFECYCLE




A short
history

Source: Kounina et
al., 2013, Figure 2
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A short history ... LIFECYCLE

Evolution of thinking:

« Withdrawal-to-Availability (WTA) concept ... but no
accounting for water withdrawn but released into the same
watershed

« Consumption-to-Availability (CTA) approaches ... but no
accounting for water required by ecosystems

- Demand-to-Availability approaches: include ecosystems
water requirements (EWR) as well as human water
requirements.

New Zealand Life Cycle Management Centre



Case Study of Concrete LIFECYCLE

AIms:
* Calculate the water footprint of 1 m3 concrete produced at 27
batching plants in New Zealand

* ldentify the influence on the results of different water
footprint methods

* |Investigate the influence on the results of geographical scale
used in calculating WF characterisation factors

Method:

- Water data provided for 27 batching plants by Allied
Concrete (e.g. reticulated water withdrawal), “gate-to-gate”

study

« Assessment at three regional scales using four different
methods
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Office Water Supply Wastewater
(Staff Usage) T Discharge
Operational Water Wastewater to Trade
Use Waste Network
Stormwater -
; - b
Reticulated Network Discharge Stormwater Discharge

Freshwater Incorporated
Truck Washi Batching Plant IR
D ater Storage Pond \

Recycled Water
Incorporated into Product

Rainwater
—_—_ Incorporated into :
Special Mix Concrete Evaporative Loss
Ground :
Production

Source: Mellor,
2016
New Zealand Life Cycle Management Centre



Source: Mellor,

Regional and catchment scales

Legend

|:| NZ Parent Catchments
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Freshwater management zones LIFECYCLE

Source: Mellor,
2016

""the water body, multiple
water bodies, or any part of a
water body determined by
the regional council as the
appropriate spatial scale for
setting freshwater objectives
and limits for freshwater
accounting and management
purposes' (Ministry for the
Environment, 2014b, p. 7).

‘$ 7 Legend
By s "
“ m Impact Assessed
% - Selected Management Zones

0 50 100 200 Kilometers [ ] Nz Parent Catchments
I |




Assessment methods LIFECYCLE

*  WEN volumetric blue water footprint (evaporation from
storage ponds, incorporated into product itself, lost return
flow i.e. volume of 'wastewater' transported to other batching
plants)

* WNF volumetric blue water scarcity index (availability, EFR)
 Pfister et al. Water Stress Index (availability, demand)

* Berger et al. WAVE model (availability, demand, evaporation
recycling)

* Boulay et al. AWaRe method (availability, demand, EFR)

New Zealand Life Cycle Management Centre
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Source: Mellor,
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% of total voume (m3/year)

In context of production
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Methods comparison (catchme

scale): WSI, AWaRe
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socale comparison
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«  Water flows provide useful information to support
Improvements

* Choice of WF method influences results
 Choice of spatial scale has (smaller) influence over results

New Zealand Life Cycle Management Centre



