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characterisation of the demand
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characterisation of domestic demand

settlements supplied with groundwater

arid conference 4




characterisation of irrigation demand

public irrigation sites (SW)
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1990’s situation

groundwater exploitation index

2015 2020
1990°s situation

aquifers

arid conference




1990’s situation vs. current situation
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stakeholders main concerns

necessity to increase the water availability

current paradigm: Odelouca dam

alternative options:

- sustainable exploitation of Querenca-Silves aquifer (good quality / enough quantity)

- import water from the existent Santa Clara dam (Mira basin)

new paradigm:

- desalination units to satisfy local urban demands

- demand management options, in a short period of time:
- advertising campaigns
- conservation measures

- water pricing increase
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stakeholders main concerns

solve water quality and/or quantity problems (in general)
current paradigm:

- irrigation methods improvement

- N0 new abstractions on the defined critical area located on coast

new paradigm:

- small scale and localized water management measures (water re-use and
desalination on golf courses)

- sustainable combination of surface and groundwater
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target definition for ribeiras do algarve

drivers and pressures

o conflicting interests on water resources between tourism and agriculture (most important water sector user)

o localized water shortages, mainly during summer months

o infrastructure deficiencies

0 poor groundwater quality in some areas

o high values of secondary water supply network losses

o inadequate irrigation methods

goals
v domestic use: 95%%, all year
v'irrigation use:
= public irrigation sites: 90%, all year
= private irrigation sites: 80%, all year
= golf courses: 90% during summer months

v maximum use of the aquifer recharge: 80%
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strategies formulation

e evaluation of strategies for the period 2000-2035

* hydrological scenario: normal

(representing a 35 years period defined in accordance with the historical sequence that
occurred between 1970 and 2000)

« demand scenario: annual growth rates

2000 2020

Permanent population Differentiated for each Municipality*

Seasonal population 2,3

Private irrigation sites 1,3

Public irrigation sites Differentiated for each public irrigation site*

Golf courses 0]

*according to the River Basin Plan

« demand elasticity: - 0.5 (estimated value)
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strategies formulation

— based on the implementation of structural measures and the exploitation of
surface water

— most important regional measure:

— although not a radical shift from structural to non-structural options, reflects the
need to consider:

other alternatives to conventional water supply sources (e.g., desalination)

implementation of small-scale, localized management measures

sustainable exploitation of surface and groundwater water resources
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strategy 1

domestic use

new abstraction boreholes in Querenca-Silves aquifer
(maximum 0.6hm3/month until the implementation of Odelouca dam)

system enhancement: replacement in Loulé Municipality

dam construction: Odelouca (157 hm?3)

losses reduction: a 3 stage reduction (15% maximum per settlement)

system enhancement: expansion for Aljezur and Monchique Municipalities

irrigation method improvements
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domestic use

settlements (SW)

settlements (GW)
fictitious settlements (GW)

DWTP
storage reservoir
pipeline

network reservoir
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strategy 1: domestic use

new abstractions boreholes

[2004] 2003] 2008] 2007 2008] 2008] 2010] 20112012 2013] 2014] 2013 2018] 2017] 2018] 2018] 2020] ... |
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strategy 1: domestic use System en han Cement

[2004] 2003] 2008] 2007 2008] 2008] 2010] 2011 2012] 2013 2014] 2013] 2016 201 7] 2018] 208] 2020] ... |
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strategy 1: domestic use

Odelouca dam

Odelouca dam

Odelouca dam

[2004] 2003] 2008] 2007] 2008 200e] 2010] 2011 2012] 2013 2014] 2073 2018 2077 2018 2078] 2] ... |

ﬁ@ﬂﬂﬁ’) arid conference 18




strategy 1: domestic use

losses reduction

losses reduction (SW)
losses reduction (GW)

| 2004] 2005| 2008| 2007] 2008] 2008] 2010] 2011] 2012] 2013| 2014] 2015] 2018] 2017] 2018] 2018 2020] ... |
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strategy 1: domestic use

system enhancement

Aljezur Municipality
Monchique Municipality
{ . b  settlements connected

new connections

| 2004] 2005| 2008| 2007] 2008] 2008] 2010] 2011] 2012] 2013| 2014] 2015] 2018] 2017] 2018] 2018 2020] ... |
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Irrigation use

public irrigation sites (SW)
public irrigation sites (GW)
private irrigation sites (GW)
golf courses (SW)

golf courses (GW)

[2004] 2003] 2008] 2007 2008] 2008]2010] 2011 2012] 2013] 2014] 2013] 2016] 2017] 2018 2018] 2020] ... |
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Irrigation methods improvement

| private irrigation sites included (GW)

A public irrigation sites included (SW)

[2004] 2003] 2008] 2007 2008] 2008] 2010] 20112012 2013] 2014] 2013 2016] 2017] 2018] 2018] 2220] ... |
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strategies formulation: dominant paradigm

Odelouca dam

Losses reduction (5%)

2015

Losses reduction (5%)

System enhancement: Loulé Municipality 2020

Irrigation methods improvements Losses reduction (5%)

2006 Irrigation methods improvements

Abstraction in Querenca Silves aquifer
(maximum 0.6hm3/month until 2010)

Irrigation methods improvements

System enhacement: Aljezur and
Monchigue Municipalities
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strategy 2

domestic use

new abstraction boreholes in Querenca-Silves aquifer
(maximum 1hm3/month)

- system enhancement: replacement in Loulé Municipality
- desalination unit in Aljezur Municipality (capacity: 5000 m3/day)
- conservation measures in domestic sector

system enhancement: expansion to Monchique Municipality

losses reduction: a 3 stage reduction (15% maximum per settlement)

desalination unit in Portimao Municipality (capacity: 50700 m3/day)

water re-use for 4 golf courses

irrigation method improvements

desalination unit for golf courses in Quinta do Lago (capacity: 11500 m3/day)
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strategy 2: domestic use

desalination in Aljezur

Aljezur Municipality

=d-| desalination unit

settlements connected

[2004] nnlllnlnll 2007] 2008] 2008] 2010] 2011 2013] 2013 2014 :|n|1|| 2018 2017 2018] 2018] IIIIIIII e |
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strategy 2: domestic use

conservation measures

J= settlements connected

[2004] nnlllnlnll 2007] 2008] 2008] 2010] 2011 2013] 2013 2014 :|n|1|| 2018 2017 2018] 2018] IIIIIIII e |
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strategy 2: domestic use

system enhancement

Monchique Municipality

=

J settlements connected

new connections

12004 lﬂIIJHI 2007 | 2000] 2008] 2010] 2011] 2013] 2013] 2014] 2018 2018| 2017] 2018] 2018] 2a3d] ... |
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strategy 2: domestic use

desalination in Portimao

Portimao Municipality " desalination unit

settlement connected

I | I |
(2004] 2003 2008| 2007 | 2008] 2000] 2010] 2011| 2012] 2013| 2014] 2015] 2016] 2017| 2018] 2018 2029] ... |
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water re-use

golf courses connected

WWTP

| 2004] 2008| 2008] 2007 ] 2008] 2008] 2010 2011] 2013] 2013] 2014] 2018] 218] 2017| 2018] 2018] 4] ... |
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desalination In golf courses

=£-I desalination unit

: golf courses connected

| 2004] 2008| 2008] 2007] 2008] 2008] 2010 2011] 2013] 2013] 2014] 2018] :18] 2017| 2014] 2018] *xe4] ... |
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strategies formulation: shifting paradigm

System enhancement: Monchique
Municipality

System enhancement: Loulé
Municipality

Desalination: Aljezur Municipality 2010 2020

Irrigation methods improvements Losses reduction (5%) Losses reduction (5%)

Conservation Measures Irrigation methods improvements

2007

Desalination: Quinta do —
Lago golf courses Irrigation methods improvements

Desalination: Portim&o Municipality

Abst(action in Querenca Silves aquifer
(maximum 1m3month ) Losses reduction (5%)

Water re-use in golf courses
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results analysis

o for domestic and irrigation use
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results analysis

*» volume stored in the Querenca-Silves aquifer

2014 2019 2024 2029
reference case strategy 1 strategy 2
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economic analysis and strategy evaluation

« presentvalue

reference case strategy 1 strategy 2

EC - PV Environmental costs
DC - PV Direct costs
RC - PV Resource costs
(PV- Present Value)

(relative total value to
sustainability index | environmental cost | direct cost users

for demand PV, million € PV, million € | PV, million €
coverage)

reference case 0,3 692 1690 9779
strategy 1 0,57 700 2361 10206
strategy 2 0,63 667 2253 10078
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cost recovery strategy (domestic use)

the impact of both “domestic pricing” and “irrigation pricing” have been studied

|

only “domestic pricing” will be considered as:
(i) agricultural sector long dependant on subsidies

(i) in practical, no irrigation use fees are currently charged to private irrigation sites

n cost recovery of direct costs from 2020 onwards

= minimum cost recovery of associated to environmental costs by 2025

—> differentiated increase in water prices for domestic
users every 2 years from
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cost recovery strategy (domestic use)
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results analysis

“ Slraiegy evaltiatien tanle

= DETOre COST rECOVErY sirategy

effectiveness economic efficiency
(CEIEE total value to

sustainability index | environmental cost | direct cost users
for demand PV, million € PV, million € | PV, million €
coverage)

reference case 0,3 692 1690 9779
strategy 1 0,57 700 2361 10206
strategy 2 0,63 667 2253 10078
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conclusions

Strategies 1 and 2 try to respond to the concerns of the stakeholders through
two distinct approaches:

strategy 1: structural and global (regional) water management options

strategy 2: alternative options aiming at solving the water shortages
iIssues on alocal scale.

Both strategies 1 and 2 enable the main goals defined to be achieved.

In terms of economic performance, strategy 2 appears to be more effective
after cost recovery strategy is applied.

The combination of localized, non-conventional water management
options allows achieving the same domestic demand coverage levels
with lower values ofi direct, envirenmental and resources costs.
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