TOWARDS A SUSTAINABLE DOMESTIC
WATER USE RATE IN LIBYA

Khaled A. Rashed

Department of Civil Engineering, University of Tripoli, Libya.
Email: k65rashed@yaho0.co.uk

udlall

haliall a5l dulall e g Al gaiall 4 sal) olually dadaall Adoad) obaall Ao L) adias
A Fdasal) Jana Ligin e ia Osale 600 ZDAN jobaall 55 i olualls sl
o2 ) () Lea %65 ) i i) (81 sl JSEIL Adgpra ol L S oludl)
Ol pe 35laall Taa Jle i) asall 3 aalsll (asall 51420 s slall Jlexind Jaee
Logall 10BN (iegad) Slad) #58 Mall sl Jleatind Jaee e JlE Sy (5500l
Gyl ety L QA aagl) i Gpaaig Al dale 3y5 80 g gnge culS A 1 Y
Eanase Ay Al dagall oty L Wl ola¥) Culadly Il culally dnanll daadly ki
Msall Ao Lalially casall Jlaainll] (il 2aY) Al ddad )58l pacati dufall o3a
olae callas b & olae s Laa Giils (e Ly o3 olaall  Aisal) ) dpeia g 250
ke ual) sball b daming o ) cylal ilially cala JSU Gl p gl ) 5 ke
Aile 53 graling 7158 e ) sbaal) lle Wl . g ym 8aL35 bl Slsall g lia (o i
N ane o L oladll o L Jlexind Jane Jasog L3l 3yfsall ¢ lua (e Jasesd AalSie
Bslaall Jsall

ABSTRACT

Libya relies on local groundwater, transported groundwater and desalination for
urban water supply. Yearly, these three sources provide a total of 600x10° m. Libya’s
water network coverage rates are not known but estimates put a national average of
around 65%, which leads to an average national supply per capita estimate of 420 I/c/d.
Supply per capita seems high even when compared to countries with similar adjusted
wealth. In order to reduce wastage and achieve a more reasonable per capita consumption
figure, two tasks need to be done. The first task, which was the main focus of a previous
published paper, is to assess the current situation in terms of supply/demand, asset,
financial and organizational levels. The second task, which is the main focus of this paper,
is to propose a proactive plan that is required in the long-run to bring supply per capita
down and preserve water resources. Future water demands have been studied with two
main cases; uncontrolled water demand case and controlled water demand case. Two
scenarios within each case have been proposed and analyzed with different assumptions.
The main findings are: (1) Uncontrolled demand will result in increased wastage of
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financial and water resources; (2) With the consumption management program in place,
Libya’s supply per capita is expected to go down gradually to a level comparable to
similar countries in the region.
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INTRODUCTION

According to the United Nations, about one third of the world’s population already
lives in countries considered “water stressed” that is, where consumption exceeds 10 %
of total supply [1]. These countries, which Libya is one of them, are using more fresh
water than they have or at least have in the form of renewable resources. The withdrawal
of groundwater in quantities greater than nature’s ability to renew it is widespread in
Libya [2]. This situation is not sustainable given that the index of renewable water
resources in Libya is well below scarcity level. Figure (1) shows water scarcity levels for
some countries in the Middle East [3]. Results from the first task showed a high national
supply per capita estimate of 420 I/c/d. This figure of water consumption, which includes
domestic and non-domestic consumption and unaccounted for water, was confirmed
using the Down-Top approach and the Top-Down approach [4]. This paper focuses on
proposing a proactive plan that is required in the long-run to bring supply per capita down
and preserve water resources.
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Figure 1: Water scarcity values for some countries in the Middle East.

BACKGROUND
This mission needs to be achieved in the context of the main findings regarding the

first task [4], a summary of these findings are as follows:

= In supply/demand dimension, data on coverage rates across Libya is not available,
per capita consumption figure (420 I/c/d) is high for Libyan standards of wealth and
water scarcity, significant waste of fresh water in domestic sector, water use habits
are related to availability, and quality and reliability of water supply are below
internal standards;

= In asset dimension, aging assets across the value chain are in poor condition,
preventive maintenance is not implemented, leakage in distribution system is a
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serious concern that is neither understood nor systematically addressed, and
underutilisation of supply assets is not cost effective;

= In financial dimension, very low water tariffs do not at all allow recovery of
investment and operating cost, low bill collection rates and metering penetration, low
awareness of real operating costs, and no accountability for financial performance;

= |n organizational dimension, frequent reorganisations in recent years with pressing
overstaffing, unclear interfaces between key players, water allocation decisions are
not taken by one body, and overlap, fragmentation and duplication of institutional
and asset-related functions in entities.

CURRENT SUPPLY AND DEMAND

Libya’s average supply per capita is estimated at 420 l/c/d (for the connected
population) with significant variations across regions implying a high correlation between
consumption and water availability. In fact, there is a wide regional variation in water
supply. According to the population density, the country can be divided into four regions.
Table (1) shows details about supply per capita in these regions. It is clear that Supply per
capita in Libya seems high even when compared to countries with similar adjusted wealth
as it can be seen in Table (2) [3].

Table 1: Supply per capita by region

. Eastern Central Western Southen
Regions . . . .
region region region region
Supply (x10° m? per year) 170 153 222 55
Population connected (millions)* 0.9 0.85 1.75 0.4
Supply per capita (l/c/d) 518 493 348 377

* Population figures based on an average growth rate of 1.8% published by the National Information
Authority (NIA) with an average coverage rate of 65%, [5].

Table 2: Water consumption (selected countries with similar adjusted wealth)

Countries Libya | Lebanon KSA Jordan | Morocco | Oman

Consumption per

capita (I/c/d) 420

360 250 190 185 110

Figure (2) shows supply per capita breakdown to different components. Down-Top
approach based on Libyan living conditions shows that domestic water needs are around
120 l/c/d. This is in line with consumption levels in developed countries (Tripoli
example). Based on our estimate current domestic consumption levels are at an average
of 230 I/c/d. This figure could be grouped into two main groups; (1) essential water use
(110 l/c/d) and (2) non-essential water use (120 I/c/d), which includes among others
Wastage, such as spraying in front of residence, leaving the tap running unnecessarily,
and inefficient plumbing in household. It is clear that each person is using double the
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amount they need daily. This situation is driven by a widespread perception that water is
free and by the belief that water is an infinite resource, which has been reinforced by the
existence of the Man-Made River, which has been financed through indirect taxes.
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Figure 2: Supply per capita breakdown

FUTURE SUPPLY DEMAND

Two cases of future water demands have been proposed and analyzed; (1)
Uncontrolled water demand and (2) Controlled water demand. Both cases cover a forecast
period from 2015 to 2025 and the year 2010 is used as a base year.

Uncontrolled water demand

Two scenarios of uncontrolled water demand have been proposed, with the following
assumptions; (1) population grows at an average growth rate of 1.8%, (2) connectivity is
assumed to grow at a rate of 2% per year, and unaccounted for water is assumed to remain
constant at 40% over the forecast period.

Scenario-I (constant supply per capita)

In this scenario, a constant supply per capita of 420 I/c/d is assumed to be continued
during the forecast period. A summary of calculations and water demand forecasts of this
scenario are presented in Table (3) and Figure (3).
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Table 3: Water demand forecasts (constant supply per capita)

years 2010 2015 2020 2025
Population (millions) 6.0 6.6 7.2 7.9
Connectivity (%) 65 71 78 86
Water demand (x108 m3/ year) 600 720 860 1040
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Figure 3: Water demand forecast (constant supply per capita)

Scenario-11 (increasing supply per capita)

Increasing supply per capita scenario assumes that supply per capita increases
gradually by 20% reaching 500 I/c/d by 2025. A summary of calculations and water
demand forecasts of this scenario are presented in Table (4) and Figure (4).

Table 4: Water demand forecasts (increasing supply per capita)

Years 2010 2015 2020 2025
Population (millions) 6.0 6.6 7.2 7.9
Connectivity (%) 65 71 78 86
Water demand (x10® m?/ year) 600 780 1010 1270
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Figure 4: Water demand forecast (increasing supply per capita)

Controlled water demand

Two scenarios of controlled water demand have been proposed, with the following
assumptions; (1) population grows at an average growth rate of 1.8%, and (2) connectivity
Is assumed to grow at a rate of 2% per year.

Scenario-111 (eliminating non-essential water use)

In this scenario, supply per capita decreases gradually by 30% reaching 300 I/c/d
by 2025 (in other words eliminating the non-essential water use, which is estimated at
around 120 I/c/d). This will be achieved by introducing a consumption management
program that will put in place the levers to control consumption through water tariffs
giving consumers financial incentives to reduce wastage. In this scenario, unaccounted
for water is assumed to remain constant at 40% over the forecast period. A summary of
calculations and water demand forecasts of this scenario are presented in Table (5) and
Figure (5).

Table 5: Water demand forecasts (eliminating non-essential water use)

Years 2010 2015 2020 2025
Population (millions) 6.0 6.6 7.2 7.9
Connectivity (%) 65 71 78 86
Water demand (x10® m%/ year) 600 650 700 745
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Figure 5: Water demand forecast (eliminating non-essential water use)

Scenario-1V (eliminating non-essential water use & reducing unaccounted for water)

In this scenario, supply per capita decreases gradually through two mechanisms; (1)
Eliminating non-essential water use, as presented in scenario Ill. (2) Reducing
unaccounted for water (UFW) from current level of 40% to a level of 25% by year 2025.
A summary of calculations and water demand forecasts of this scenario are presented in
Table (6) and Figure (6).

Table 6: Water demand forecasts (eliminating non-essential water use & reducing

unaccounted for water)

Years 2010 2015 2020 2025
Population (millions) 6.0 6.6 7.2 7.9
Connectivity (%) 65 71 78 86
Water demand (x108 m3/ year) 600 15 615 595
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Figure 6: Water demand forecasts (eliminating non-essential water use & reducing
unaccounted for water)

DISCUSSION

The uncontrolled water demand case will necessitate a costly expansion of
desalination and transported water capacity while continuing to strain wells. It will result
in increased wastage of financial and water resources; additional desalination
investments; increased system costs (depreciation and operating costs); increased use of
transported water; additional withdrawals from depleting wells. In addition, this situation
will encourage use of unnecessary water and sustain the belief that water is free and
abundant. This will put Libya out of step with other countries in the regions and with the
world wide trends to use water more efficiently. If no measures are taken today, it will be
difficult to adjust course in the future when reliability and connectivity improves.
Therefore a proactive water consumption management program is required in the long-
run to bring supply per capita down, mitigate capital investments in desalination and
preserve water resources. Water consumption management will be used to eliminate non
essential water use and to reduce unaccounted for water. This will be achieved by giving
consumers financial incentives to reduce wastage and by introducing a plan to fix and
replace broken pipes respectively. The consumption management program is based on
five key elements (Table 7). Successful consumption management depends on putting in
place the levers to control consumption through water tariffs, metering, bill collection,
water conservation campaigns and unaccounted for water reduction. If the consumption
management program is, implemented yearly water savings can reach 450x10° m®/Year,
which is equivalent to 10 average size desalination plants. With the Consumption
Management Program in place, Libya’s supply per capita is expected to go down
gradually to a level comparable to similar countries in the region (Figure 7).
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Table 7: Key elements of water consumption management program in Libya

years Current situation Consumption management target
Bill Average bill collection is Bill collection to be increased
collection around 20% gradually reaching 90% in 2025
Average meter penetration at | Meter penetration to be increased
Metering about 14% of the connected | gradually reaching around 90% in
population 2025
Water tariff at 0.25 LYD/ m® | Two proposed tariff changes in 2015
Water tariff and 2020 to reach a water tariff of 1
No real tariff enforcement LYD/ m3
Water Elo%::frs/zttli\c/)ﬁ \::V:rtﬁrai ns are Water conservation campaigns can
conservation . paig bring down consumption of all the
. currently being conducted to
campaign . consumers
curb consumption
UFW NIO effectlve V\iat%r saving Pipe replacing and fixing can bring
control plan Is currently being down water losses due to leakage
conducted
(effect of consumption management on supply per capita)
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Figure 7: Effect of water consumption management program on supply per capita
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CONCLUSION

In Libya, the average national supply per capita estimate of 420 l/c/d is a high figure
due to the fact that the country is using more fresh water than it has or at least has in the
form of renewable resources. The main goal of this paper is to propose a proactive plan
that is required in the long-run to bring supply per capita down and preserve water
resources. Future water demands have been studied with two main cases; uncontrolled
water demand case and controlled water demand case. Two scenarios within each case
have been proposed and analyzed with different assumptions. In the first case, the supply
per capita could reach as high as 500 I/c/d by year 2025. In the second case, the supply
per capita is expected to go down to reach as low as 240 I/c/d by year 2025.
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