- REGIONALISATION OF IMPACTS FROM
WATER USE
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PLAN

¢ Introduction

¢ Regionalisation parameters
¢ 1. Scarcity
¢ 2. User’s distribution
¢ 3. Water functionality
¢ 4. Adaptation Capacity
¢ 5. Regional compensation scenario
¢ 6. Energy Grid mix
¢ Conclusion
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Water in LCA:

® Sometimes included in inventory

¢ Impacts are not characterised

¢ Regionalisation not taken into
account
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%
WATER CATEGORIES
Type | | Source Quality Treatment to
potabilize (reference)

Groundwater Good quality Disinfection
G2 Groundwater Mediocre quality Conventional physico-
chemical treatment +
disinfection
| S1 Surface Good quality Disinfection
S2 Surface Mediocre quality Conventional physico-
chemical treatment +
disinfection
S3 Surface Poor quality Additionnal treatment:

nanofiltration, ion exchange,
adsorption, adv. Oxidation

S4 Surface Sea water or Advanced membrane
wastewater treatment
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1- SCARCITY

® Scarcity

Criticality ratio (water used / renewable water available)

Percentage of renewable resources withdrawn
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- World average 70%
‘ Africa 86%

North America
Asia

Latin America
Carribean
Oceania
Europe
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2- USER’S DISTRIBUTION OF WATER USE |

& OFFSTREAM USE:
D;i=% of water withdrawal of water i for activity |




¢ INSTREAM USE:
D, ;= total water used for j/total available surface water

Aquaculture:

D, = total water used for freshwater aquaculture/total available surface water
Ex: China 15.4%, Australia 0%, Egypt 3.1%

Hydro Power:
D, = Total water turbinated in this country/ Total available surface water

Transport:
D, = Total inland water used for transportation / Total available surface water

Recreation:
D, = Total inland water used for recreation/Total available surface water
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Fii= Functionality attribution of water type i for activity | (no units)

¢ Binary parameter (1 or 0)

¢ Reflects the possibility or not of a certain type of water being
used for an activity, without any additional compensation

¢ Based on type of resource and quality
¢ Ex: Groundwater cannot be used for transport
¢ Ex: Polluted water cannot be used for irrigation

& 2 options for determining functionality

¢ Regionally
¢ World-wide hypothesis
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1- Regionally:
¢ Based on average available water
¢ Assessed from available data on water quality
¢ Hypothesis: “the available water in a region is functional to
all “essential needs” users as they are currently using it”
(agriculture, domestic and aquaculture — industry?)
¢ PROS:
¢ Takes into account the actual quality of available water in
the country
¢ Avoids underestimation of impacts by wrongly
categorizing water as non-functional
¢ CONS:
¢ Country scale may lead to underestimation of impacts

¢ Social perception of assessing a polluted water as

“functional”
@ CIRAIG




2- World-wide hypothesis:

¢ EX: “all water of quality 2 can be used for domestic
purposes”

“water of quality 3 cannot be used for agriculture, based on
international standards”

¢ PROS:
® All countries are treated the same

¢ CONS:

¢ Does not take into account the level of adaptation of the
country

¢ By deeming a water « non-functional » because of its
guality, the methodology will not assess impacts of
using this water, whereas some countries may still use it
If this is what they have.
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4- ADAPTATION CAPACITY
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Proportional adaptation

. |m Low INCOME'
[ LOWER MIDDLE INCOME
Map no fo Scale w2 ® UPPER MIDDLE INCOME
Copyright & 2006 Compare Infobase Limited B HIGH INCOME
GNI ($/caplyear)

« low income » GNI < 936% no adaptation
« middle income » 936 < GNI < 11455 partial adaptation
« high income » GNI > 11455% 100% adaptation
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Agriculture
¢® \Waste water reuse
Industrie

¢ Desalination according to the country’s practices
(membrane or thermal, sea or brackish water)

Domestic

¢ Desalination according to the country’s practices
(membrane or thermal, sea or brackish water)

Hydro Power

¢ Energy equivalent produced by the country’s grid mix
Aquaculture, transport and recreation
¢ To be determined
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COMPENSATION ENERGY (WH) FOR USE OF 1000 M* OF
WATER « SURFACE 1 »
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RESULTS — IMPACTS FROM COMPENSATION OF 1000 M3 OF
WATER « SURFACE 1 »
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¢ Regionalisation is crucial in water use impact

characterization
¢ It is observed through the following parameters:

Scarcity, User’s distribution, Water functionality,
Adaptation Capacity, Regional Compensation scenarios,

Energy Grid mix

For more details on the model, and
to see detailed results, come to the

Water Session on Thursday
morning, 8:30 am in Ballroom A-B
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Anne-Marie Boulay, Ph.D. Candidate
CIRAIG — Ecole Polytechnique de Montréal
anne-marie.boulay@polymtl.ca
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HH Impact i (CF| Q)

HHimpact = HUmMan health impacts in Daly

CF, = Characterization factor for water type i for the impact category
Human Health (in Daly/m?3 of water type i consumed)

C. = Consumption of water type i — inventory value (in m3), positive
value for water withdrawn and negative value for released flows

CF E 1 AC

| i
. scarcity factor of water type i (dimensionless)
E .: Effect factor of water type i (daly/m3)
AC : Adaptation capacity (dimensionless)
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= [a]R, oy

E = Effectjfactor for water type i (daly/m?3)
;= Human health impact intensity (daly/m?)
F; ;= Functionality attribution of water type I for activity J (no units)
¢ Binary parameter (1 or 0)

¢ Reflects the possibility or not of a certain type of water being use
for an activity, without any additional compensation

¢ Regionalized, based on average available water
¢ Ex |:groudwater,transport B O’ FSS, agriculture =0
D;; = User’s distribution of water type i for activity j (no units)
¢ Off-stream: D ;; = % of water withdrawal of water i for activity |
ex: Agriculture 70%, Industry 20%, Domestic 10%
In-stream use: D, ;= total water used for j/total available surface water
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FUNCTIONALITY

Undergrou | Surface | Surface 2 |Surface | Surface 4
nd 1 3

Agriculture

Domestic

Industrial

Hydro

Transport

Fisheries

Recreation
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Water Deprivation for Human Uses: calculation
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