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EXECUTIVE SUMMARY
Introduction

With a total population of 4.55 million in 2014, IPstine consists of the West Bank and the Gazg.Stri
Approximately 74.4 percent of the population liveurban areas and 25.6 percent in rural areas.amhaal
urban population growth is estimated at 3 percedtthe population is expected to increase to 5I/8omiin
2020 and 6.75 million in 2030. Palestine GDP ametmiUS$ 7.45 billion in 2014, of which: the sepdcsector
constitutes 76 and 77.4 percent of the West Badklae Gaza Strip economic activity respectiveliofeed by
the industrial sector with 20.2 and 16.9 percemtt the agriculture sector with 5.7 percent

The area of the West Bank is 5,640°Kmxcluding the Dead Sea territorial waters) whepproximately 2.79
million live. With a population density of 494.7 titants per kfy the West Bank has one of the highest
population density in the Middle East and NorthigdrRegion. The West Bank is divided into three&owith
different administrative, security and military tst& under Israeli occupation: A, B, and C consistoi 11
governorates divided in 124 municipalities. The &8&trip is a narrow strip of land on the Mediteaam coast.

It borders Israel to the east and north and Egyfié south. It is approximately 41 km long, antileen 6 and
12 km wide. The total area of the Gaza Strip is BT8(excluding the Exclusive Economic Zone) where 1.76
million people live with a population density of686 habitants/kfy one of the highest population density
worldwide. The Gaza Strip consists of 5 goverremativided in 16 municipalities.

Overview of the Water Resources Availability and Wger Quality in Palestine

The West Bank and Gaza movement and access amdotteewater allocation are extremely dependensoael
unchallenged military and political will. The Odland Il accords have not been implemented as dgrpen.
Therefore, Palestinians do not have access tottagis-boundary water resources from the JordaarRis well
as the water resources as agreed upon under thd @l [| Accords, as Israel control most of theciuding
the groundwater aquifers. Their share of the westdptally inequitable and unreasonable. As altethe
Palestinians have the lowest annual water resoaatability in the Middle East and North Africaittv less
than 75 m per capita in the West Bank and 125per capita in Gaza. In the PCBS household sunf@p15,
the water consumption is 50 liter per capita (lmddl 73 Icd in the West Bank and Gaza respectively.

With an estimated annual renewable capacity of @639 million cubic meters (MCM), the West Bank,
groundwater is currently the main source of waterived from theMountain Aquifer which consists of the
following three aquifers: the North-Eastern, Eastand Western aquifers. These aquifers are reathangestly
from snow melt and rain fall from the PalestiniadeSof the Green Line. This volume is in additionvwadis
and runoff water with an estimated annual volumd @& MCM. The water quality is poor in various paft
Palestine especially those communities that areomhected to the network and for habitants livimgrea C.

In these areas, incidence of water-related diseasehigh and prevalent, causing substantial healsts and
lost opportunities.

! Based on the information provided by the EnvirenimQuality Authority, GDP amounts to US$ 7.45ibillin 2014, of which the major sectors include
services sector which constitutes 40 percent of3B® followed by the industrial sector with 14.8rgent and the agriculture sector with 3.8 percent.
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The unique fresh water resource of the Gaza Strihé coastal aquifer, which also runs beneattctlast of
Israel and Egypt. Contrary to the aquifers in thes\Bank, the coastal aquifer under Gaza flows dtowam
from the portion of the aquifer in Israel whichvlaipstream. The Palestinians are also not allowdrthhsport
water from the West Bank to Gaza. Under normal $lothie current yield under the aquifer segment afads
estimated at about 57 MCM, around 15 percent ofdtsd yield of the shared aquifer, which is estieasat 360-
420 MCM. Gaza has a water crisis and faces veipuseichallenges concerning the future access twdtsr

resources. About 89 percent of ground water istaeixcessive abstraction for up to 200 MCM per y&ae

excess of the annual recharge of the reservoiresabgtween 55-60 MCM per year by about four tirde

Gaza Strip is among the territories that have tagcest renewable water resources. The over atistraf the

groundwater aquifer has led to the deterioratiorwater quality and sea water intrusion with verghhi
concentration of nitrates and chlorides. Only Sg€cent of the aquifer now meets drinking watedigusource

standards by WHO. Poor water quality is also rdlatetrans-boundary and local pollution from wasitaw
seepage and infiltration of agricultural fertiliger

Objective and Scope

The water resources in Palestine have been thedullj economic reports from the impact of the pation
and blockade and were estimated at US$. 6.9 bilhprihe Palestinian Authority . However qualitatiaad
guantitative assessments of impacts on the envigohm@nd its natural resources are not generallgnstabd
and, the economic assessments of these impactslraost non-existent. In view of the lack of ecofmom
assessment of water degradation that this pretasy has been developed, the economic assessmueatef
degradation will enable an approximate quantifawatin form of orders of magnitude of the economists
associated with environmental degradation. Thissssaent will enable the decision makers at themaltiand
regional levels to develop sectoral priorities lobisethe cost and benefits of investments andrigact of the
environmental externalities on these investments.

The main objective is to assess water resourcespdiicy, legal and institutional framework, ance tbost
assessment of water resource degradation (CAWRD)Nést Bank and Gaza to assist decision-makers at
national and local levels to identify and priomigpecific actions to improve the management ofier sector
under the current restrictions.

The present study consists of:

* An overview of the water right and water use aslwe assessment of the legal and institutional
frameworks of the water sector in the West Bank@ada; and

* An assessment of the cost of the environmentaladiegjon to encompass environmental health and
ecological degradations.

The CAWRD can be understood as a measure of thevidfare of a nation due to water resources degi@al
For the purpose of this report, a loss in welfaudes but is not necessarily limited to:

» Loss of healthy life and well-being of the popuiati(e.g., burden of disease); and

» Economic losses (e.g., efficiency losses, competitss, forgone revenues).



The CAWRD were valued by using available data sethat sometimes cannot be entirely reliable. dutiteon,
gaps in the data required to make several assumsptievertheless, the CAWRD is meant to help poiadyers
make informed and efficient choices to maintain itmegrity of the environment and promote conséovat
based on a common denominator: monetizing the @mviental damage and remedial interventions. These
results, which should be considered as prelimimader of magnitudes, could nevertheless help hgghlihe
trade-offs between economic development and growt| being, and the preservation of the commons.
Moreover, these results, which should guide furdnslyses, provide policymakers with a preliminargl for
integrating environment into economic developmesttisions and comparing damage costs as a percesftage
GDP within categories and across countries. TheeWatbcategories that were assessed were as follows

* Water-related Diseases.

* Water Quality which includes water quality of potable water tneent; quality of water resources,
water quality due to salinity.

» Water Quantity which includes: water supply to supplement domeséeds, water supply network
(unaccounted for water); drawdown of the waterdalle excess pumping.

e Water Scarcity: Water needs not fulfilled and valued at replacenwost (desalination cost, waste
water treatment cost which used for agriculture).

Cost of Environmental Degradation: The Water Sector

The results of the CAWRD are shown in Table 1 aiglfe 1. The CAWRD of Palestine reaches US$ 675
million in 2014 equivalent on average to 9.1 petagrGDP in 2014 with a variation between US$ 58€ 875
million. Degradation cost associated to human heaached US$131 million in 2014 or 19.1 percenthef
CAWRD with the rest being equivalent to US$ 544liomil (Table 1 and Figure 1).

TABLE 1: CAWRD IN PALESTINE, 2014

Category CAWRD Lower bound . Upper bound

US$ million % US$ million US$ million
Water-related diseases 131 19.4% 111.2 150.5
Water quality 121 17.9% 92.7 132.70
Water quantity 129 19.1% 109.3 147.94
Water scarcity 294 43.6% 220.4 455.42
Total 675 100.0% 528.9 875.2
% GDP 9.1% 7.1% 11.7%
GDP 7,449




Figure 2: CAWRD in Palestine, 2014
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Broken down by the water subcategory (US$ million2014): water scarcity represents 44 percent ef th
degradation costs (US$ 294 million in 2014) duetlpao the withhold of Palestine share from theivas
riparian transboundary resources; followed almgsitably by water quality (US$ 121 million in 2014yater-
related diseases (US$131 million in 2014) and watrantity (US$ 129 million in 2014). Water use lasmall
impact on the global environment but costs werevabted.

In comparison with other MENA countries as showtaiole 2 below, Palestine has the highest CAWRD.

TABLE 2: COMPARISON OFCAWRD IN MENA

MENA countries % of GDP Year

Palestine 9.1 2014
Iraq 3.4 2008
Morocco 1.2 2000
Lebanon 1.1 2005
Egypt 1.0 1999
Algeria 0.8 1999
Tunisia 0.5 1999

The Way Forward

There is an undisputed conclusion that Palestinmeesl to seek their water rights for Palestindufing the
fair right-of-access, right-of-control and right-a$e to water resources shared with other couniridime with
international law, Although international pressahmuld continue to enable the Palestinians to hagess and
control of their water resources, the diagnosis amalysis developed in the previous sections helpadh the
following conclusions:

1. The environment neglects a serious burden on the Palestinian Economy.

2. Palestinians are suffering twiceFirst, from the economic costs of the Israekupation which, for
comparaison purpose only, could reach US$ 4.1ohilin 2014; and second, the evironment cost of
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water degradation estimated at US$ 686 million2ldt4although some double counting does exist
when adding the former and latter figure.

3. The environment health bill is considred to be significant and six times highe environment health
bill estimated at US$ 20 million in the report b&teconomic costs of Isreali ocupation.

4. The waterlosses (unaccounted for water) in the WedBank and Gaza are considred high and
chronic. The West Bank and Gaza average municipal wateedoaee estimated at 28 percent and 48
percent respectively.

5. It is impossible to predict the future of the waterresources and supplies in Palestinend at present
integrated resources management is impossiblehieac With such serious constraints in the supply
management, demand water management can only belemd at that time.

6. The fragmented resources and responsibilities betwa the PWA EQA, West Bank Water
Department CMWUSs in the presence of the “jungle ohundred of small providers” in terms water
access monitoring and enforcement have prevenw@ffitient development and management of the
water and wastewater services.

Based on the above conclusions and the meetinghhdalestinian delegation headed by H.E. Ms. #ddira,
President of Environment Quality Authority in Pdiee held in Beirut on November 26 2015, with seritaff

of the Food & Environment Policies Section, Susthla Development Policies Division in UN ESCWA, the
Palestinian delegation recommended that ESCWAIitateis the development for a roadmap for asseshimg
cost of environmental degradation due to occupatitthin ESCWA plans for 2016 and to include capacit
building component for 12-15 participants from RBélee to ensure that the process can be partrajjemented
at the national level. The road map would include tost of environmental degradation due to thea@dipn
Wall built by Israel as the priority and startingimt for the assessment. Furthermore, the assessranrbe
expanded for assessing the COED due to occupatmpd data is available from 1967 onwards.
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I. INTRODUCTION
A. Background

With a total population of 4.55 million in 2014, IPstine consists of the West Bank and Gaza Stiigu(E
1.1Y. Forty three percent of Palestinians living ifeBtine are refugees from 1948 (68 percent in (irdg
and 27 percent in West Bark) Approximately 74.4 percent of the population liveurban areas and 25.6
percent in rural aredsThe annual urban population growth is estimate8 aercent and the population is
expected to increase to 5.3 million in 2020 and éxifllion in 2030°

The total area of the Palestinian territories o@@uiby Israel in the Arab-Israeli War of 1967 i2®8 knf,
including the Palestinian share of the Dead Setin(ated at less than 220 kmas the Dead Sea area is
shrinking).

The area of the West Bank is 5,657*Kmxcluding the Dead Sea territorial waters) whagsproximately 2.79
million live. With a population density of 456 h#dnits per kfy the West Bank has one of the highest
population density in the Middle East and NorthiédrRegior!. The West Bank is divided into three Zones, A,
B, and C consisting of 11 governorates divided 24 iunicipalities. The Israeli military authoriti@é®pose
administrative, political, and technical constraioh these areas. According to the Palestinianr@eBareau of
Statistics (PCBS), the divided areas are as follows

= Zone A is 1,005 kifor 17.8 percent of the total West Bank area.

» Zone B is 1,035 kAor 18.3 percent of the total West Bank area.

» Zone C is 3,617 kf including East Jerusalem, constitutes the remgigi3.9 percent of the

West Bank.

Zone A is under Palestinian control, Zone B is urjdit Palestinian and Israeli control, and Zonés@nder
Israeli control. Zone A is administered and politgtthe Palestinian Authority (PA); zone B is adistiered by
the Palestinian Authority and policed by Israeld aone C is administered, policed and military oolted by
Israel although more than 150,000 Palestinians itiveitu. Zones A and B are smaller territorial islands as
shown in Figure 1.1 and are themselves divided #68 distinct areas (171 and 298 respectivelyJhe
majority of them being less than two kmnd separated from each other by Zone C whichoieeror less a
contiguous territory with small islands like JeckFigure 1.1). The Zone is fully controlled bydel and
endowed with the bulk of the agricultural and miestile land, grazing land, water resources andeugrbund
reservoirs. The building of the wall separatingadéd proper and Israel settlements from Palestini@as has
exacerbated movement and access for Palestiniagsr€F1.1). Moreover, an area denominated as Hatura
reserves extending over the Hebron to Bethlehetrialgsfor its resources is off limits to Paleséing, so are the
Dead Sea territorial waters. More importantly, EBstuusalem is not considered in the Palestiniaa aselsrael

2PCBS 2014

3 World Bank, fact sheet on West Bank and Gaza.

4 UNDP and Sweden 2013, Water Governance in thb Region: Managing Scarcity and Securing the Future
5 The World Bank, 2015, World Development Indicators

® UNDP and Sweden 2013, Water Governance in thb Region: Managing Scarcity and Securing the Future
" National Water Policy and Strategy, 2013.

8 The World Bank, 2013 Area C and the Future ofRhkestinian Economy.
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unilaterally declared it the capital of Israel 8D and has carved out areas surrounding Eastlamso create
a settlement buffer that is administered by thea€reJerusalem municipality (Figure 1.1).

Figure 1.1: Palestine: West Bank Division and the @za Strip
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The Gaza Strip is a narrow strip of land on the ethnean coast as shown in Figure®1It borders Israel to
the east and north and Egypt to the south. It sa@mately 41 km long, and between 6 and 12 kmewithe

® UNEP: Environment Impact Assessment of the Gagdp.St



total area of Gaza is 378 kgexcluding the Exclusive Economic Zone) where Tnifllion people live of whom
at least one million were UN-registered refugeeth wi population density of 4,353 habitants?kmne of the
highest population density worldwid®.Gaza consists of 5 governorates divided in 16icipatlities. Gaza has
a certain autonomy in terms of administration aalicpig since the 2005 Israeli evacuation althoogivement

and access have been hampered by the restrictathgpe the Rafah crossing to Egypt and the Eredsging

to Israel and the ban imposed by Israel on Eadtediterranean sailing and fishing, especially sitice

military conflicts in 2008 and 2014.

In short, the West Bank and Gaza movement and siecestherefore water allocation are extremely deget
on Israel unchallenged military and political wHor instance, in the West Bank, the Israeli restms caused
the Palestinian economy to lose US$ 3.4 billioB®percent of the annual Gross Domestic ProducR)Gb

Palestine GDP amounts to US$ 7.45 billion in 2814, which Palestine GDP amounts to US$ 7.45 biliion
2014, of which: the services sector constitutesam@l 77.4 percent of the West Bank and the Gaza Stri
economic activity respectively; followed by the irstrial sector with 20.2 and 16.9 percent; andairéculture
sector with 3.8 and 5.7 percénit.

B. Setting the Stage for Water Resources Allocatiader the Oslo Accords

Under the 1993-95 Oslo | and Il Accords, the Agreetron Movement and Access between Israel and the
Palestinian Authority was reached in 2005 and eslabt only to the movement of people and goodsilsotto

the restrictions on access to resources, incluldng and watéf over the Palestinian Territories administered
by Jordan in the West Bank and by Egypt in Gazareehe 1967 Israeli-Arab War.

Box 1.1: Palestinian Water Rights and Use Arranggmender the Oslo Il Accords of 1996

Although a treaty was reached between Israel amdadoregarding the Jordan and Yarmuk rivers, atyjtreannot be|
reached between Israel and Palestine before Reldsticome a sovereign state. The Oslo Il Accothdrefore an intering
accord that is not comprehensive in terms of wataring as it does not, for instance, cover thecation of treated
wastewater or options for an exchange scheme, &tifler the Oslo Il Accordirticle 40contained provisions on water and
sewage that recognized undefined Palestinian waets, and returned some of West Bank water ressuand services
responsibility to the PA:

e Set governance arrangements for a five year intg@éniod, notably, a Joint Water Committee to overtiee
management of the aquifers, with decisions to tmedhan consensus between the two parties. Isrdeh haeto
right under this clause.

e Allocate to either party specific quantities of thwee West Bank aquifers underlying both terrieri The
Palestinian West Bank allocation share was aboaifourth of the Israel and her settlement allocasibare.

« Provided for interim extra supplies from new welted from Mekorot, Israel water service provider:exira 28.6
MCM was to be allocated to Palestinian needs, atlwe MCM to Gaza and 4.5 to Palestinian livinghie West
Bank, the rest is being destined to Israeli settiethe West Bank.

« Estimated “future needs” for the Palestinian WestiBat 70-80 MCM.

10 National Water Policy and Strategy, 2013.

1 1dem.

12 pglestinian Central Bureau of Statistics, Annegbrt 2014.

13 CIA Factbook website: <www.cia.gov/library/publims/resources/the-world-factbook/>.
1 World Bank, 2007.



Under the Oslo Il Accords, which stipulated thall fealestinian independence and an end to occupdiyo
Israel would come by 1999, Palestinian water rigim3 use were considered but remained unfulfifédter use

and rights were discussed under Oslo |l Accordsdathed a non-comprehensive and inequitable asnaog
whose terms are set under Article 40 (Box 1.1).ve®ithe growing demand on water resources and the
deterioration of its quality, shared water resosiieetween Israel and the PA is characterized bigides to be
reached under Article 40 between the two partigb winequal powers leading to asymmetrical overetgilon
favoring Israel as water abstraction exceeds thierwaplenishment balance which could further entzate
tensions in the futur®.

C. Water Resources Overview

The water resources available to the Palestiniaclade springs, major groundwater, and harvesteuveder.
About sixteen streams are shared between IsradPalegting? of which approximately two thirds originate on
the Palestinian territory, flowing through Israeldapartly discharging into the Mediterranean Sethéowest.
The Jordan River is used by Jordanians and Isyalds Palestinians in the West Bank are banned fising it.
Therefore, Palestinians do not have access to tifagisboundary water resources from the Jordanr Rvevell

as the water resources as agreed upon under thd @l [| Accords, as Israel control most of theciuding

the groundwater aquifers. Their share of the wigtdptally inequitable and unreasonable. As alltethe
Palestinians have the lowest annual water resoana@ability in the Middle East and North Africattv 75 n?

per capita in the West Bank and 12%mer capita in Gaz4.In the PCBS household survey of 2015, the water
consumption is 50 liter per capita per day (Icd) @8 Icd in the West Bank and Gaza respectitfely.

TABLE 1.1:WATER SUPPLY AND NEEDS FOR THEPALESTINIANS

Sectors Water needs by Palestinians (2010)| Water supplied from wells and springs (2008)
MCM MCM

Agriculture 489.9 118.2
Municipal 184.1 132.7
Industry 29.5 -
Total 712.5 250.9
Mekorot (Israel water utility) 52.8
New Total 712.5 303.7

Source: The economic costs of the Israeli occupatar Palestine, Ministry of the National Econompphed Research Institute-
Jerusalem September 2011.

Table 1.1 shows the water needs for West Bank aamh Gvhich was estimated at 826 MCM in 2014. This
demand from water is almost three times the amsupplied from wells and springs controlled by theaglis
which was estimated for the municipal and agrigeltsectors in the amount of 250.9 MCM. These vokiare
totally insufficient and the Palestinians have tizeo alternatives than to purchase water in exaE$2.8 MCM
from the Israel national water authority, Mekordtigh was assigned by the Israeli army to contrel water
infrastructure. By including the water purchase, water supply is 42.6 percent of the water denfeord the
Palestinians.

> GWP-Med, 2014.

16 GWP-Med, 2014.

17 The World Bank Report No 47657-GZ, Assessmentasftfictions on Palestinian Water Sector Developmigprtl 2009.
18pCBS 2015 household survey.



The demand projection versus the supply services estimated by Glover and Hurlfeusing three scenarios
of low, baseline and high demand against pessim#sid optimistic supply by the Israelis authoriti€hese
figures are not definite and are less accuratengitie very troubling local and regional, and waielitical
context which is extremely complex and unpredi@alNevertheless, this figure shows clearly thaaliout
2017, the demand under any of these three scemneitiexceed the supply and that using the baselgenario,
the water supply will need to increase on average3.88 percent in order to meet the projected deiman
Furthermore, as stated in the study, the wateruress allocated to the municipal sector will facesd the
water resources allocated to the agricultural se@ioe water supply increase was underestimatetieawater
deficit quoted by PCBS is 473.9 MCM in 2014.

Figure 1.2: The projections of water demand and sygy in Palestine
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19 steven Glover and Andrew Hunter. 2010. MeetingriaPalestinian water needs.
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Il. OBJECTIVE OF THE STUDY

The main objective is to value the cost assessofewtter resource degradation (CAWRD) in West Banil
Gaza to assist decision-makers at national and leeels to identify and prioritize specific act®mo improve
the management of the water sector under the duestrictions of the Israeli occupation of the WBank and
the Israeli blockade of the Gaza Strip leadindh®full control by Israel of the Palestinian watesources.

The present study consists of:

a) An overview of the water right and water use aslwe assessment of the legal and institutional
frameworks of the water sector in the West Bank@ada; and

b) An assessment of the cost of the environmentaladiadjion to encompass environmental health and
ecological degradations.

The CAWRD can be understood as a measure of thevitare of a nation due to water resources degiaral
For the purpose of this report, a loss in welfatudes but is not necessarily limited to:

« Loss of healthy life and well-being of the poputatie.g., burden of disease);

« Economic losses (e.qg., efficiency losses, competitss, forgone revenues)

The CAWRD can be understood as a measure of thevidfare of a nation due to water resources degiaal
For the purpose of this study, a loss in welfadides but is not necessarily limited to:

* Loss of healthy life and well-being of the popudatie.g., burden of disease); and

» Economic losses (e.qg., efficiency losses, competigss, forgone revenues).



I1l. PALESTINE WATER RESOURCES
A. Overall Water Resources Assessment

Palestine Water resources are difficult to assesstd the overlaps of the surface and undergrowteiden
Israel, the West Bank and Gaza as well as othariaip countries. The West Bank and Gaza water iahthg)
rights, and water use are bound by hydro-strategicerns due to the unresolved regional conflia: ordan
River shared by Lebanon, Syria, Jordan, IsraelRaldstine; the Dead Sea shared between PalestidanJand
Israel, and recharged by the Lower Jordan River andumber of non-perennial rivers; a number of
interconnected aquifers shared with Palestineeglsaad Egypt and recharged by rainfall; the HelBeser
watershed; and the Mediterranean Sea with Gaza'st aretching northward to Israel and southwardggpt's
Sinai (Figure 3.1).

B. The West Bank Water Resources

With an estimated annual renewable capacity of al6d9 million cubic meters (MCM), the West Bank,
groundwate? is currently the main source of water derived fritvaMountain Aquifer which consists of the
following three aquifers: the Northeastern, Eastand Western aquifers. These aquifers are rechargedy
from snow melt and rain fall from the PalestiniddeSof the Green Lin&. This volume is in addition to wadis
and runoff water with an estimated annual volum@13 MCM (Figure 3.1). More specifically, the W&snk
water resources are as follows.

1. West Bank Water Resources Available

Mountain Aquifer Basin shared between Palestine (Wa Bank) and Israel. The Mountain Aquifer Basin
includes therecharge areaincluding the Northeastern, the Eastern and Westquifers mainly overlapping
with the West Bank territories and tsorage areathat is mainly located in Israel proper (Figur&)3The
Mountain Aquifer Basin lies in a semi-arid climab@s an area ranging from 9,000 to 14,167 #epending on
the studies with the hydrologically most active agfe The Mountain Aquifer Basinis recharged from
precipitation from October-March ranging betwee® ¥ 700 mm on average and snowmelt. The recharge a
water quality of the 3 aquifers is as follows (Fig3.1)%
* The North-eastern Aquifer estimated recharge range between 130 to 200 MGMvkech 70
MCM are brackish) depending on precipitation artteotmeteorological factors. The aquifer is 80
percent and is within the Palestinian territoriesl @lmost 100 percent of its water comes from
precipitation falling within the West Bank areat hien flows underground in a northerly direction
towards the Tiberias basin and drains into therB(8&t She'an) and Jezreel valley, and towards the
Lower Jordan River to the northeast and east. Tterhas natural high salt contéht.
» TheEastern Aquifer estimated recharge range between 155 to 237 MGMifech 70-80 MCM
are brackish) depending on precipitation and otheteorological factors, drains to the Lower
Jordan River and the Dead Sea. This aquifer, wisichainly brakish, lies entirely within the West

20 Environment Quality Authority.2010. Environmerecor Strategy.

2L world Bank. 2009. “Assessment of Restrictions ateBtinian Water Sector Development,” Sector Note.
22 GWP-Med, 2014.

Z World Bank, 2009.

ZWorld Bank, 2009.



Bank with no inflows or outflows to or from Israelnd is mainly drained by springs and contains
saline water. Nevertheless, it is being pumpediynely by Israeli settlers living in the West Bank
every year®

Figure 3.1: West Bank and Gaza Transboundary WateResources
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Source: Brooks et al., 2013.

* The Western Aquifer is the largest aquifer and its estimated rechaagge between 335 to 450
MCM (of which 40 MCM are brackisigepending on precipitation and other meteorolodators.
An additional 75 MCM needs to be included in théeptial recharge but were not allocated under
Article 40 of the Oslo Il Accords. Limited agricutal development and water use in the West Bank

2 EWASH website: <www.ewash.org/files/library/2%2@Ea20sheet-%20Water%20Resources%20In%20the%20WeB@aR. pdf>.
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seldom contribute to the return flow. Still, wafkw is transboundary from the West Bank hills to
Israel coastal plains and 80 percent of the reeharga of this basin is within the West Bank,
whereas 80 percent of the storage area is locatathvisraeli borders. Israelis pumps the aquifers
of this basin by means of 300 deep groundwaterswelthe west of the Green Line, as well as by
deep wells within the West Bank boundary. The wigtef very high quality where the groundwater
salinity is below 250 mg/I (recommended maximunelexf chloride in USA drinking water) in the
West Bank but gradually increases westward in Iscapeach more than 1,000 mg/lI due notably to
salt intrusion from the Mediterranean when the \&testAquifer merges with the Coastal Aquifer
(Figure 3.1). Israel exceeds the Oslo Il Accordscaked shares by pumping on average 175 MCM
in excess of the yearly sustainable yf&ld.

2. West Bank Water Demand and Consumption

Most of the West Bank’s aquifers and spring waddocated in Area C. Palestinians were not ablirae their
agreed allocation of 138.5 MCM per annéfand only 91.4 MCM was abstracted in 2808hich decreased
further to 87 MCM during 2011. The estimated puldignand for water is expected to increase fromMGH

in 2012 to 146 MCM in 2017 to reach 219 MCM in 2627 his sharp decrease in abstraction from the agreed
allocation under the Oslo Accords resulted in thend) up of half the Palestinian wells over thet [28 years
from 774 wells in 1967 to 325 in 2009. These res8tms on water availability limit Palestinian gation
possibilities and thereby constrain potential agtizal production. Although no water quality dadab exists,
individual studies and monitoring projects indicagéyere contamination and water quality problenelimajor
aquifers® Moreover, according to the Israeli Ministry of itonment, “the overexploitation of the Mountain
aquifer may lead to a rapid rate of saline watéltiation from surrounding saline water soureivhich will
further exacerbate the complexity of water avaligband use.

Furthermore the water quality is poor in varioust pd Palestineespecially those communities that are not
connected to the network and for habitants livingArea C. In these areas, incidence of water rtldiseases
are high and prevalent, causing substantial costdassesThe annual cost of the health impacts of poor water
and sanitation on children under 5-year old, wasnesed at US$ 20 million, equivalent to 0.37 petcef
GDP2 On average, Palestinians in the West Bank consume 73 lcd coaapiar 300 Icd for Israelis in Israel and
369 Icd for Israeli settlers as shown in Figure. 3ll, the water consumption per capita variesoading to
different sourced® In accordance with the PCBS household survey G620 Table 3.1 below, the domestic
water use decreased to 50 Icd.

% world Bank, 2009.

2'palestinian Water Authority, 2012, National Warategy for Palestine.

2The economic costs of the Israeli occupation fdegtme, Ministry of the National Economy Appligsearch Institute- Jerusalem
September 2011.

2pCBS, 2014 State of Palestine Strategic Water Ress@and Transmission Plan.

%0 UNDP and Sweden 2013, Water Governance in thb Region: Managing Scarcity and Securing the Future

3! <http://sviva.gov.il>

32 \world Bank, 2009. “Assessment of Restrictions ateBtinian Water Sector Development,” Sector Note.

33 Different consumption are mentioned in the repeth its specific source.
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Figure 3.2: Water Consumption Comparison
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Source: GWP-Med, 2014.

At present, in accordance with household envirortaiesurvey conducted by PCBS in 2015, the following
parameters on water, and wastewater access add\gsite generation are illustrated in Table®3.1.

TABLE 3.1: HOUSEHOLDENVIRONMENT SURVEY PARAMETERS IN THEWESTBANK

ltem Data
GDP in US$ million 5,742.5
Population in million 2.79
Agriculture percentage of GDP 3.5
Industry as percentage of GDP 23.9
Water supply for municipal sector in MCM 48.5
Percentage of households which live in houses wticimect to the public water network 93.4
Monthly water consumption of the household sectdviCM 10.46
Monthly water consumption per household ih m 18.3
Domestic water use in liter/capita/day 50
Unaccounted for water in percentage 60
Percentage of household that are connected totaweter network 38.4
Percentage of household that dispose of cesspits 61
Household daily generation of waste in Kg 3.2
Daily generation of municipal waste in tons 1,835

Source: PCBS, 2015; and UNDP and Sweden 2013, Waterernance in the Arab Region: Managing Scarcityg a

Securing the Future.

34 PCBS, 2015, Household Environmental survey: Miaidings (in Arabic) and PCBS report (2009) and1@p
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3. West Bank Sectoral Water Allocation
Agricultural Sector and Irrigation

Agriculture is an important traditional sector ireteconomy of the West Bank and consumes 43 MCiMatdr
resources in 2008. Although its added value is only 3.5 percenthaf GDP, it is a source of employment for
12 percent of the labor foré&.Due to the low quantities of water, 6.8 percdrthe cultivated land is irrigated
though half of the agricultural production is framgated land®” Nearly 63 percent of the agricultural land is in
Area C in most in the Jordan valley, and Palesimiamers need special permits for constructionrapdir of
infrastructure such as wells, water reservoirsiamghtion networks. These permits are rarely issu@ut of the
total 611,000 dunums (1 dunum is 1,008),#only 247,000 are irrigated due to land closedcifiig 60,000
dunums where 8,920 dunums of irrigated lands wesdrdyed for building the Separation Wall, andgated
land became inaccessible because of the SepavatiinNevertheless, the agriculture sector conténieebe an
important source of income for the West Bank anel ithigation sector continues to be characterizgd b
inadequate water storage capacity, lack of proent@nance and a heavy reliance on the Israeli®gties to
control and provide permits. The major crops in Yest Bank are olives, citrus and stone fruits,pgsa
vegetables, herbs, and wheat. Most farms are sBfalpercent are less than 2.5 acres. With theptceof
wheat, all crops are harvested manu#llylt is expected that 150 MCM will be needed in 20t order to
satisfy the agricultural demantfsThere are very few activities for wastewater reiasagriculture but these are
small community level a projects that are impleradrguch as Anza, Attil, Kharés.

Industrial Sector

The industrial sector is also a consumer of waiel ia also a source of pollution. The industries mostly
small and medium scale and are complemented byidraftd The sector consists of cement, quarryiegtiles,
soap, olive-wood carvings, mother-of-pearl souverand food processing. Stone cutting, which is the
traditional source of income in the West Bank, ¢stssof 650 outlets. The Palestinian cities ofBstem,
Hebron and Nablus are known for specializing indiemaft, with the sale and export of such itemsrfimg a
key part of each city's economy. Major exportdudes olives, fruit, vegetables, limestone, citfisyers, and
textiles* It is expected that 29.5 MCM of water is needeaatisfy the industrial demand. In addition, many
Israelis industries were transferred to the WestkBaithout Palestinian consent and causing alstutiah.
These include manufacturing of aluminum, cementned food, fiberglass, rubber, alcohol, ceramicasbhe,
cleaning chemicals, paints, metal formation anchipag, batteries, pesticides and chemical fertiizegas
industry, plastics, leather tanning, textile dyeimgjitary industries, and othef3.

%The Economic Costs of the Israeli Occupation ferabcupied Palestinian territory. 2011. Ministrytieé National Economy. Applied
Research Institute, Jerusalem.

36 ANERA, Agriculture in the West Bank and Gaza.

ST EWASH, 2013, Water for Agriculture in the West Ran

38 World Bank, 2009. “Assessment of Restrictions afeBtinian Water Sector Development,” Sector Note.

3% ANERA, Agriculture in the West Bank and Gaza.

40 pWA, 2014 State of Palestine Water Resources samsission Plan.

“1 National Water Strategy 2013.

2 | dem.

3 Environment Quality Authority.
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4, West Bank Pollution

The major sources of pollution in the West Banksisinof:
* Municipal and Industrial Wastewater
e Municipal, Industrial and Hazardous Waste
» Agricultural Runoff
» Pollution resulting from the Israeli settlements

Municipal and Industrial Wastewater

The disposal of untreated municipal and industsastewater in the West Bafilis considered one of the most
critical pollution problems. Domestic wastewateeither collected by main sewerage networks oreisspits.
About 38.4 percent of the household are conneatethé sewage network which is linked to a primary
treatment plant in several cities in the West Bankh as Ramallah, Jenin, Tulkarm, etc. whereasthefull
treatment plant is located in Al Bireh and NabluteS. Almost 61 percent of the household liquidste is
stored in cesspits which are unaligned. It peteslanto the groundwater when it is not emptiechwiacuum
tankers that dump untreated sewage in open areaadis. The annual volume of wastewater dischaiged
the environment was estimated by PWA to be al6@s1 MCM?%per year, in addition to the quantities
discharged by Israeli settlements in the West Baiich were estimated about 39 MCM per y&atye to the
transfer of Israelis chemicals and plants whichemeansferred to the West Bank without Palestimiansent.
Wastewater treatment plants needs to be upgrademude most of them are obsolete and not to desirabl
standards, exceed their capacity and have a lincibe@drage in the West Bank areAtong the Hebron/Besor
water stream monitoring site on the outskirts obkda showed Chemical Oxygen Demand levels of theroof
1,210 mgl/liter and total suspended solids of 26dlitag*’ far exceeding the discharge standards in therstea
Nitrate concentrations in some domestic wells tase reached 40 milligram per liter.

In addition, 59 percent of the factories dischatgsr industrial wastewater into the sewage netwadversely
affecting these networks by the chemicals fountheeffluents. Also, 29.9 percent of factories d&pof their
wastewater in cesspits, increasing the risk of gdewater pollution. Hazardous wastewater from health
institutions are also discharged untreated to #veage network® Another source of pollution is the chemicals
and hazardous materials and industries which waresferred by Israel to the West Bank without Rales
consent?

Municipal, Industrial and Hazardous Waste

The Municipal, industrial and medical solid waste also a major source of pollution. Industrial,nicipal and
hazardous wastes are mixed with wastes and thnowpén dump sites or in controlled dumpsites inctwiihe
leachate containing heavy metals, organic and Hamar chemicals could either percolate the soil tred
groundwater and be discharged in the water strehesnumber of dump sites in the West Bank and @&aza

44 ESCHR, 2014 Environment, Social and Cultural t4ge Assessment report to support additional fimanfor the Hebron
Wastewater Management Project.
*PWA , 2014
48 Environment Quality Authority, Environment Strayetpte, 2010
*” GWP-Med, 2014.
22 Environment Quality Authority, 2010 EnvironmentcB® Strategy.
Idem.
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estimated at 147. Sanitary landfill was construdtedenin and Tubas governorates named Zahret i
sanitary landfill which was constructed and opetdte 2007. The same was done in Hebron and Betiiehe
governorates where a new sanitary landfill was waoged and operated in 2013 named Mina sanitaugfila 1t

is worth mentioning that about 22 percent of thiidseaste in Palestine is being disposed in sani@ndfills
namely Zahret Al Finjan in Jenin, Mina sanitarydéth in Hebron and Bethlehem, Dir El-Balah in Ga3tip,
and Jericho landfill in Jericho Governorate. Indastwaste represents approximately 15-20 percem fthe
total produced waste. Part of that waste is comsitléo be hazardous waste. The latest estimatebeof
hazardous wastes were about 62,621 ton/year iNVibst Bank and Gaza. Industrial waste is beingectdd
transported and disposed of and mixed other kingtasftes in the dumpsites, as there is no separattisource
or special handling for such waste. Similarly, hé no proper handling of industrial hazardouste@sno
separation or sorting, no proper treatment, angraper disposal.

The generation of the medical waste in the WeskBawd Gaza was estimated at about 1,202 tons/mahtbh

is estimated at 14,424 tons/yéhresulting from the health care facilities and sifobth in the West Bank and
Gaza. About 77 percent of the health centers desptgeir medical waste in dump sites and 19 peispbses
in special dumps belonging to health centers. Hs¢ is either disposed randomly in dumps, releasdte
sewer network or burnt.

Agricultural Runoff

Agricultural runoff is also an important source of pollution due torprily the overuse of fertilizers and
pesticides. Agricultural runoffs do not only paéuhe surface water but also percolate into tloeigst water,
reducing agricultural productivitylhe land in Palestine was estimated to be at Bagtercent less productive
due to the use of inappropriate fertilizers by B@an farmers following the Israeli banning ofrteén
fertilizers. Most of the agricultural practicegareither regulated nor monitored and the famersaioeceive
technical support as to the proper use of the @dst and fertilizers. Overuse of fertilizers, poater quality
and quantity needed for agricultural uses, and gimgrzoonotic diseases are affecting water ressurce
Collectively, they are negatively affecting the amment in terms of biodiversity, soil pollutiorr salinity,
land uses, desertification and groundwater contatioin®?

Pollution from the Israelis Settlements

Jewish settlers are adding also pressure on theoament as solid and liquid waste are dischargitdont any
treatmenf*** There are approximately 160 Israeli owed instaltati in the West Bank. The problems is
exacerbated by the fact that the settlements as¢dd on hills above pre-existing Palestinian ®wany of
these installations have taken advantage of tlexed and poorly enforced environmental regulatiom
discharge their waste water and municipal wasteeatéd posing a threat to ground water qualityhéregion.
Factories using wet process in food manufactunmgtal coating and textiles poses a serious envigoitah

%0 Industrial Hazardous Waste Management in occupiafésknian territory- Case Study: Ramallah IndastZone. Samhan Z.,
AbuShanab Y., Abu-Rmeileh NME., Musleh R. 2008.

S1Environmental Survey for Health Care Centers, Rialas Central Bureau of Statistics, 2009.

®2 Environment Quality Authority, 2010, Environmergc$or Strategy.

%3 Applied Research Institute (ARIJ) 1995, and thenli® Diplomatique ( the socio economic impact oflestents on Land, Water and
the Palestinian Economy), 1998.

*Juan Cole : Informed comments 2015; <www.juancole>.
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risks So far no study was undertaken to asses®ubrll economic and environmental effects thatséh
settlements have on the Palestinians.

C. The Gaza Strip Water Resources

The unique fresh water resource of Gaza (Figurgi8.the coastal aquifer, which also runs bendahcbast of
Israel and Egypt. Contrary to the aquifers in thest\Bank, the coastal aquifer under Gaza flows dtowam
from the portion of the aquifer in Israel whichwilaupstream. This means that the water in the aqtiders
from Israel upstream to Gaza downstream and therdéfas no effect on the water quality of the ISrsidle. On
the other hand, Israel has installed upstream numedeep wells along the Gaza border and extrasts rof
the groundwater before it can reach G&z&.The Palestinians are also not allowed to transpater from the
West Bank to Gaza. Under normal flows, the curseelid under the aquifer segment of Gaza is estithate
about 57 MCM, around 15 percent of the total y@fidhe shared aquifer, which is estimated at 360-MZM.
More specifically, the Gaza water resources inchheéefollowing.

1. Gaza Water Resources Available

The Hebron-Besor watershed?3,500 Knf) shared between Palestine and Israel.he Hebron-Besor is a non-
perennial river and has a main affluent originaimghe West Bank that flows into Gaza. The HebBasor has
one small dam, the Yeruham Dam on a tributary efHlaBesor (Figure 3.2) and other diversion schemés
by Israel. The Hebron-Besowhich is dry most of the year, is responsible fasH floods during the raining
season and that has its source in the southern Béegtwhere about 5 MCM of untreated municipal usstdial
and agricultural effluents are released into theash. Stone-cutting, leather tanning and olivaralustries are
the major polluters leading to parameters signifiifaexceeding international watercourse standatddh as
sodium, Chemical Oxygen Demand (used to measurertamnic compounds in water), Total Suspended Solid
and fluorine. The watercourse then runs through\tbgev desert and Gaza before reaching the Medgtitean.
Also, flash floods have been occurring over theryedth increased damages in Gaz@he 2013 Storm Alexa
produced an exceptionally devastating flash floob#ving 4 days of torrential rain where large st of
northern Gaza were under water for few days.

The Coastal Aquifer Basin shared between Palestin@ percent of total aquifer area), Israel (27 peraat)
and Egypt (71 percent).The Western Aquifer Basin has an area of 18,378 Hime Wadi Gaza Basin that is
part of the Gaza aquifer recharges inland with weegular flow patterns and discharges towardsa@agastern
Mediterranean coast and the Sinai. Gaza benefits fm average precipitation ranging between 2G@@mm.
The average annual recharge of the Coastal AgBdsin varies from 360 to 420 MCM and include retilows
from agricultural runoff and wastewater (40 to 58M). Gaza depends on this strategic water resdbetels
highly polluted and affected by high levels of sdii due to over-abstraction leading to drawdovett, itrusion
and lateral inflow of saline groundwater and seawaDnly 10 percent of the aquifer that is belowz&es
considered fresh water. About 1.6 million Palesmsi live in Gaza and Palestine abstraction amadong
annual average of 165 MCM (135-180 MCM) against #4DM for Israel and 75 MCM for Egypt. Currently,
there are 2,700 unlicensed by registered wells2a0d0 unlicensed and unregistered well in Gazanimnaor
agricultural purposes that covers 11,000 ha of wiii&24 are cultivated. The water table is dropfynd m per

55 GWP-Med, 2014: and UN-ESCWA and BGR, 2013.
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year. Under the Oslo Il Accords, Israel's Mekemotransferring 4-5 MCM per year for drinking purpesAs
for the sewage, wastewater is mainly untreatedral&hsed in wastewater lagoons, wadis, cesspitstmithe
sea. Agricultural fertilizer runoff and leachatasm solid waste dumps contribute to the contanbmatf
ground water. As a result, 90 percent of the Gamkerground water is unfit for domestic use whearimtional
standards are considered: chlorides range betw@@arid 3,000 mg/l and are much higher than WHOR§0
standards for drinking water; nitrates range betwH#0 and 800 mg/l and are much higher than WH@§0
standards for drinking water; and TDS can reactod000 mg/P®

Figure 3.2: The Hebron-Besor Watershed
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Source: GWP-Med, 2014.

Gaza Coast.Gaza stretches over 41 km and most of the wastevgatmtreated and most of it is released into
the Mediterranean if it is not released into ceefpoMoreover, leachate from dumpsites pollute both
underground water and sea water. Sea fishing fciwibanned and the only fishing activities areried out
along the coast.

6 GWP-Med, 2014: and UN-ESCWA and BGR, 2013.
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2. Gaza Water Demand and Consumption

Gaza has a water crisis and faces very seriousenogak concerning the future access to its wasaurees.
About 89 percent of ground water is facing excessaivstraction for up to 200 MCM per year. The esaddhe
annual recharge of the reservoir ranges betweed0I9CM per year by about four times. The Gaza S&ip
among the territories that have the scarcest reloleweater resources with average water consumpi@915

to be 73 led’ This is far below the water resources consumptioh00 lcd available in other countries in the
Middle East and in the world, constraining theref@conomic development, and creating negative thealt
impacts. Still, the water consumption per capitaegaccording to different sourc¥s.

The groundwater is being pumped through more th&@0wells all over the Gaza Strip and water idlakibke
for only a few hours a day. More than half of thailable groundwater is used for irrigation (52ceat)>®
while the remaining is used for domestic water $umnd industry. Due to the increasing extractidn o
underground reservoir, the aquifer is threatendoetmme totally unusable by about 2618f the current rates
of extraction from the aquifer continues withouhsilering different alternatives, it will becomepassible to
restore it by 2020.

Since Gaza could not completely supply itself withiter, consumption is covered through the purcbaseter
from Mekorot in the amount of 4.8 MCM as well asrfrlarge and local small scale desalination plaots sea
water and brakish watét. There is only one sea water desalination placatérl in the middle area of Gaza
Strip (Deir El Balah) with a capacity of 600%aty (0.22 MCM/yeaff and was expected to be expanded to
about 2,600 rhperday (0.95 MCM/year) by the year 2014. Also, foublzidesalination plants using brackish
water are run by the Coastal Municipalities Watgitityy (CMWU) and produce 1,000 ffday’® or about 0.37
MCM per year. There are at least 40 private deatidin plants, which provide both wholesale watetdnker
and water retail by jerry can, could produce al000 ni per day”* Also, it is estimated that more than
20,000 private home desalination plants operateusing brackish water from wells. Now, most of the
population can depend on brackish water desalimétiodrinking®® With no-revenue water reaching 32 percent
in Gaza (2003), the total water supplied for domestd drinking use is 103.34 MCM/year with theldaling
breakdown:

- 94.1 MCM from municipal groundwater wells.

- 2.44 MCM from UN groundwater wells.

- 2.8 MCM from private groundwater desalination versd@sulting from 4.80 MCM abstracted from the
aquifer.

57 PCBS 2015, household survey
%8 Different consumption are mentioned in the repoth its specific source.
59
Idem.
80 pWA, 2014, Fact Sheet in Gaza ( in Arabic).

61 The Economic Costs of the Israeli Occupatiorttieroccupied Palestinian territory. 2011. Ministfthe National Economy Applied Research Instituerusalem.

%2 National Water Policy and Strategy, 2013.

83 Source: PWA and CMWU databases.

% PWA Gaza commented: “About 20 of these plantdieeased by PWA although there is no capacity tmiton the distribution system
of such small scale plants. Hundreds of truckgraresporting and distributing this desalinated wated thousands of small tanks exist at
the small shops and supermarkets. Importantly vaier lacks the basic minerals since the majarfityinerals are removed by the
reverse osmaosis process. Unfortunately, this approfireducing minerals became the competitiveeidh among the private sector
desalination plants.”

% See also Gaza Private Water Supply Case StudyexAhh.

16



3. Gaza Sectoral Water Allocation

In 2014, the proportion of water consumption fori@agtural purposes exceeded 48 percent of the
amount of ground water or more than 95 MCM inclgdihe livestock (92.7 for agriculture and 2.64
for livestock (according to MoA). There is an aahincrease in the agricultural water consumptibn o
about 9.5 percent compared to 2012.

With the increase of Gaza population estimatedetaht 2.1 million in 2020, the amount of water neads
estimated to reach 250 MCMA study carried out at the request of the PWA ibyrgernational consulting firm
(Phillips Robinson & Associateéd)concluded that the Gaza Coastal Aquifer will nagide more productive and
new water resources need to be found. A new rafjsea water desalination plant is planned to bstcacted
in the central part of Gaza that will also sergesibuthern part. The first phase with a capacityloMCM was
planned to be constructed in 2017 with a possjbilftenlargement to a capacity of 129 MCM/year b32"®
This project is to be financed from internatioriabhcing institutions. Feasibility studies as vadlenvironment
and social impact studies were carried out howewsdinancing of the plant is still being worked out

TABLE 3.2: HOUSEHOLDENVIRONMENT SURVEY PARAMETERS INGAZA STRIP

Iltem Data
GDP in US$ million 1,706.5
Population in million 1.76
Agriculture percentage of GDP 4.7
Industry as percentage of GDP 13.7
Water supply for municipal sector in MCM 84.2
Percentage of households which live in houses wtacimect to the public water network D3
Monthly water consumption of the household sectdviCM 5.86
Monthly water consumption per household ih m 19.7
Domestic water use in liter/capita/day 73
Percentage of household that are connected totaweater network 83.5
Percentage of household that dispose of cesspits 16.5
Household daily generation of waste in kg 2.4
Daily generation of municipal waste in tons 716

Source: PCBS, 2015; and UNDP and Sweden 2013, Wateernance in the Arab Region: Managing Scarcity a
Securing the Future.

There are also small demonstration activities oftexaater reuse as scattered pilot projects withl t@tuse
quantities of around 1 MCM/year, however, standafdsastewater reuse need to be ascertdthekt. present,
in accordance with household environmental sunasydacted by PCBS in 2015, the following paramétens
water, and wastewater access and solid waste dgemeage illustrated in Table 3.2.

Agricultural Sector and Irrigation

% PWA, 2014, Fact Sheet in Gaza ( in Arabic).

5 PWA / CMWU, Environmental and Social Impact Assesat (ESIA) & Environmental and Social ManagemdahRESMP)
for Gaza Water Supply and Sewage Systems ImproveRreject (WSSSIP

% National Water Policy and Strategy, 2013.

5 |dem.

0 PCBS, 2015, Household Environmental survey: Maidifigs (in Arabic) and PCBS report (2009) and (3014
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Although Gaza is urbanized, it has an active anémnially profitable irrigated agriculture sectof.he major
crops are citrus, strawberries, olives and vegetaliflalal beef and dairy products are also prodeiss&aza.
Primary exports are citrus, and flowers, and primanports are food, consumer goods and construction
materials. Irrigation is efficient in Gaza and teount of water use is about 400-50&/dunum. Protected
agriculture with green houses is usédAgriculture activities shrank since 2000 due ftitary activities which
uprooted lands and established buffer zones andebdainds: in accordance with the Ministry of Agitare,
the total irrigated areas decreased from 167,0b&ims in 2002/2003 to 157,000 dunums in 2007/20QB wvi
corresponding water demand of 75 MCM. The labocdaemployed by farming dropped from 12.7 percent i
2007 to 7.1 percent in 2009.Table 3.3 shows the irrigated areas and wateaddm Since the closure of Gaza
in 2007, agricultural product that was exportedstael was reduced to zero from 22,318 tons inleeyears
before the closing. About 574 tons are now expottetthie West Bank compared to 6,466 tons in theyears
before the closure and only 2,053 tons was expatedad compared to 12,531 in the two years bdfee
closure’

TABLE 3.3: CULTIVATED AREAS ANDWATER DEMAND IN GAZA STRIP

Hydrological Year Total Cultivated Area Total Estimated Agricultural Water Demand
(Dunums) (MCM)

2002/2003 167,016 79.5
2003/2004 158,055 77.5
2004/2005 154,000 73.5
2005/2006 167,861 80.0
2006/2007 175,755 85.5
2007/2008 156,945 74.0

Source: Ministry of Agriculture records, 2002-2008.
Industrial Sector

Industrial sites are localized primarily in northeand center of Gaza. Industries are small and unedicale
family businesses and include textiles, fishingapsoolive wood carvings, wood furniture, mother pefarl
souvenirs, leather products and information comeation technology. Many of these products aretierlocal
market and were exported to the West Bank. Theniisindustry of which 30,000 people depend is &limo
blocked’ Also due to the blockade, the number of workerghia following industries were substantially
reduced? as shown in Table 3.4.

TABLE 3.4:L 0SS OFEMPLOYMENT IN GAZA STRIP

Source: GISHA website: <www.gisha.org>.

" World Bank, 2009. “Assessment of Restrictions afeBtinian Water Sector Development,” Sector Note

2 ANERA, Agriculture in the West Bank and Gaza
73 Leaders of the Gaza’s strip manufacturing indestrgjisha.org/User files/File/publications/madegaza_en.pdf
" https/electronicintifada.net/content/gaza-fishindustry, 2007.
7S Leaders of the Gaza's strip manufacturing indestrkgisha.org/User files/File/publications/madegawa_en.pdf>.
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Industry Before closure in 2007 After closure Reduction

Food Processing 1,672 570 6%
Furniture 289 49 83%
Textile 390 55 86%



4. Gaza Pollution

Groundwater Quality

The over abstraction of the groundwater aquifer ledsto the deterioration of water quality and sester
intrusion with very high concentration of nitratsd chlorides (Figure 3.3). These salts are diffimuextract
and remove from drinkable water. Only 5-10 peragfnthe aquifer now meets drinking water quality resu
standards by WHO. Poor water quality is also rdlate transboundary and local pollution from wastewva
seepage and infiltration of agricultural fertilisgf **

Figure 3.3: Chlorine and Nitrate lons Concentration
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The monitoring of ground water quality of selectednicipal and agricultural wells are illustratedFigure 3.3.
The chloride ion concentration, which is used asflection of water salinity that can be tasted whenking,
varies from less than 250 mg/l in the sand dunasat@ about more than 10,000 mg/l in the northachsouth-
western area of Gaza where the seawater intrusasnobcurred. The major parts of the aquifer have a Cl
concentration ranging between 600-2,000 mg/l, whibeg the coastal line, Cl concentration exceed8®mg/I
and can reach more than 10,000 mg/l at some spetdadseawater intrusion. The nitrate ion coneioin
shows also a very high range in different areat®iGaza Strip, while the WHO standard recommemiteate
concentration less than 50 mg/l. Nitrate causehiemedglobinemia (blue baby syndrome), a cause dhdwa
developmental disability (Annex I).

The source of the nitrate is due to intensive Udsagacultural pesticides in addition to the existe of septic
tanks to dispose the domestic wastewater in thesamere there is no wastewater collection sys@mthe
basis of these measurements, 3 percent of the tiomeder meets the WHO standard, while 96.2 perisefar
from the limits.

Major Source of Pollution

The major sources of pollution in the Gaza Stripsist of:
e Municipal and Industrial Wastewater
e Municipal, Industrial and Hazardous Waste
e Agricultural runoff
e Sea Water Intrusion Pollution caused by the warstenGaza Strip.

8 United Nations Relief and Works Agency (UNRWA)Gaza.
" PWA and Austrian Development Agency.
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Municipal and Industrial Wastewater

Wadi Gaza is obstructed with sewage. About 35 M@ifeated or partly untreated wastewater are digeka
yearly into 16 outfalls going the sea in additien12 MCM of untreated wastewater and partly wastexwa
percolate into the groundwater, and the wadis. UAI83.5 percent of the population have accesswage
networks while 16.5 percent are using septic tdhksFour wastewater treatment plants are functioning
intermittently and a partially treated sewage dearéd its banks killing 6 people from Beit Lahya 2007.
Untreated wastewater is presenting very serioukthgsks: bacteria of fecal coliform are clustesrdund the
sea outfalls, the coastal line are contaminatedhméishes infectet.

The municipal brackish water desalination plantegre about 40 percent is rejected as brine, idti@gun
increased loading on the Coastal Aquifer whichggiast PWA regulations and strategies.

The major sources of industrial hazardous waste @}k oil, grease and acids from batteries and from
mechanical workshops; (b) fuels, chemicals and ftieentextile industries; (c) bleaching, chemicdlges and
glues from the paper factories; and (d) chemicatsl printer toners from print and photography shopsher
industries producing hazardous waste include coosbn materials, woodwork, plastics, leather tagn
metalwork, and food processing. As in the West Bam#tustrial wastewater are discharged untreaitbere
into the network or in wadis.

Municipal, Industrial and Hazardous Waste

In 2011, Gaza generated 1,500 tons of solid wastedpy or 550,000 tons per year. With the expected
population of 2.08 million expected by 2020, wagémeration is expected to reach 2,100 tons of pgr Als
with other public services, solid waste managenentnder extreme duress in Gaza. Waste is disposed
seven dump sites that are overflowing and threallieglesignated landfills that have reached maximum
capacity: Johr Al-Deek in the north, Deir El-Balaththe middle area, and Al-Fukhari (Sofa) in theited®
operated by Rafah municipality. Of the three, thadfill in Deir El-Balah built in 1995 (with German
assistance) is considered a sanitary landfill. & senitary landfill and associated transfer statisnbeing built
with World Bank assistance to serve a populatioB68,000 residents in the middle and southern &azack

of disposal of municipal waste is a serious riskeaironmental hazard for the waste pickers andtHer
communities living around the dump sites and ldlsdfis for the case in the West Bank, industriakte is not
separated from municipal waste and therefore tlser® proper handling of industrial hazardous wiste
separation or sorting, no proper treatment, anghnoper disposal. A trial was conducted to dispoS¢éhe
medical waste by establishing a special storadéncttie Gaza city dumpsite in 1998 with EU finangi

8 pCBS, 2015, Household Environmental survey: Maidifigs (in Arabic)

® World Bank, 2009. “Assessment of Restrictions afeBtinian Water Sector Development,” Sector Note.

80 Gaza municipality operates Johr Al-Deek, the [B#iBalah is managed by its Joint Services Courml ¢ne Rafah municipality
manages Al-Fukhari (Sofa) in the south.

81 The World Bank, 2014, Gaza Solid Waste ManageRenject.

82 Industrial Hazardous Waste Management in occupiestinian territory- Case Study: Ramallah Indak#one. Samhan Z.,
AbuShanab Y., Abu-Rmeileh NME., Musleh R. 2008.
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Agricultural Runoff

Chemicals are being used to produce fertilizers pesticides in Gaza. These fertilizers and pegtcialso
percolate into the groundwat&r.

Sea Water Intrusion

Groundwater quality in the Gaza Strip is being detated as a result of sea water intrusion ineoatuifer due

to the lowering of fresh water level in relationexcessive groundwater abstractfdigricultural activities has
been associated with uncontrolled use of pesticaies the pumping locations near the shore lirs® déepens
the problem of sea water intrusiohAs stated in para 41 above, the chloride ion entration reaches about
more than 10,000 mg/l in the northern and southt@vasarea of Gaza where the seawater intrusion has
occurred. The major parts of the aquifer alongctbastal line, have a Cl concentration exceed302ny/l and

can reach more than 10,000 mg/l at some spotsodsgatvater intrusion.

Pollution Caused by the Wars on the Gaza Strip

The Israeli war in 2008-2009 and 2014 had a sersmudronmental repercussions on water, air, ant soi
pollution resulting from the use of internationafiyescribed weapori8.In the norther area of the Gaza Strip
where the aggression was more concentrated on walisr systems and waste water treatment plans were
destroyed. It is estimated that the direct damagie water sector was about US$ 6.0 million. Ak2@000
cubic meters of wastewater leaked into the aquifemwell as 3,000 liters of diesel fuel. In additebout half a
million cubic meter were sipped as result of thendge of the water filtration basins.

8 world Bank, 2009. “Assessment of Restrictions ole&tmian Water Sector Development,” Sector Note.

84 Qhman K and Zhou Y, 2011 Monitoring sea water isitya in the Gaza Strip ; First International coafere on Sea water Intrusion
and Coastal Aquifers, Essaouira, Morocco

8 Saleh abdelhaleem , 2007, M.Sc thesis on impagutimiping on saltwater intrusion in Gaza Coastalifsgy Palestine

86 Ramhi, S, 2013, the health risks posed by watduah in the Gaza Strip , Middle East Monitor
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IV. THE WATER SECTOR POLICY, LEGAL AND INSTITUTION AL FRAMEWORK
A. The Policy Framework

The Palestinian Authority has prepared very comgmselve documents related to the policies strategiws
sector plan in the water sector. These can be suzedaas follows:

The National Water Policy and Strategy of 2013

The National Water and Wastewater Strategy for ddake — Toward Building a Palestinian State fromt&¥a
Perspective — by Palestinian Water Authority (J20A3) was prepared by the Palestinian Water Authori
(PWA)®" The document provides “ the planning and managerframework necessary for the protection,
conservation, sustainable management and develapoiewater resources and for the improvement and
sustainable management and provision of water gupptl wastewater services and related standards in
Palestine. The policy and the strategy aim to:

1. Reinforce the Palestinian Authority’s approach ustainable water resources management by
ensuring that all arms of government work togethethe pursuit of shared water resources
management goals;

2. Establish a framework for the coordinated develapmesgulation and financial sustainability
of water supply and wastewater services to ensoneested efforts towards improved water
systems management, rehabilitation and mainteriance.

This document established strategies and objediiiv@932. It provides a short term strategy fr@@i3-2017,
based on the management efficiency water resousndgirilling new wells based on Israel agreeniemé long
term strategy aims to” completely transform the ewadnd wastewater sector in Palestine, bringingosec
performances to the level of a developed count80iyears only.®

The Strategic Water Sector Plan for 2016-2018

PWA has also prepared a water sector plan for 201@- with the following vision, message and fouat&gic
goals, as well as their level of intervention, @sgibilities and indicator§' The strategic vision is: to have a
sustainable and integrated water resources to theateeds and the development of the State of tirele#is
strategic message is to have an authority that gempaimproves and protect the water sources and its
infrastructure in an equitable, integrated andasnable manner in order to provide safe water asds endure

the protection of the environment and the achieverokthe development goals of the Palestinian Camity:

5. To improve and protect the water sources in aeruare with the principles of integrated water
management;

6. To achieve equity in the distribution of water amaste water services;

7. To achieve effective management and consolidaifogood governance in the water sector;
and

8. Toinvestin institutional building and achievingesational excellence in the PWA.

87 National Water Policy and Strategy: <http://pra@uent-notices.undp.org/view_file.cfm?doc_id=27192>.
88

Idem.
89PWA, 2015, Strategic Plan for PWA: <www.pwa.pd>.
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The Environment Sector Strategy of 2010

The Environment Quality Authorit) (EQA) has developed the environment sector styatéth the following
vision: “A protected, maintained and safe Paleatinenvironment, that achieves sustainability ofursht
resources, meeting the current needs of the Rabasociety, while ensuring the rights of futuengrations to
enjoy a healthy and safe environment and socidbweelnder an independent Palestinian sovereignty.”

In order to reach such vision, the following requients were proposed:

1. A fully sovereign and independent Palestinian Statd@ch is an active member in all
international and regional environmental treaties.

2. Principles of environment protection are mainstredmmin national, regional and local
development plans and strategies, so that environbeea priority at all levels.

3. The Environment institution is strong, and capaiblemplement its plans and directions for
environment protection in close partnership withest government institutions, NGOs, the
private sector aiming at the protection of the B#iéan environment, supported by a real
partnership with other government institutionshet hational and local levels and with the NGO
and private sectors.

B. The Legal Framework

The Legal framework for the water sector consisthe following laws.
The Water Law No. 3/2012

“The aim of this law is the sustainable developmamd the management for the existing water reseurce
increasing their capacity, improve their qualityptect them from pollution and depletion and previahd
satisfy social and individual needs in an optinrad aquitable way”. The law defines the roles arsphoasibility

of the PWA as well as the National Water Councilfio give the jurisdiction to the PWA for wateoyision
and wastewater services.

The New Water Law of 2014

The new water laW has proposed a series of reform in the water seltteeparates the ministerial functions
from the regulatory functions, establishes the Btk Water Department into a government own compan
and allows the PWA which becomes the central bodyater resource management, to establish regianiir
utilities and users associations.

0 Environment Quality Authority, 2010, Environmerec$or Strategy.
% Italian development cooperation. WASH report, JR6&4.
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The Environmental Law No. 7/1999

The aim of this law is” to protect the environmertd public health from pollution, promote sustaleab
development of water resources, increase publiceaveas of environmental problems. It states treaimistry
of Environmental Affairs, in coordination with coefient agencies, shall set standards and normslfecting,
treating, reusing, or disposing wastewater andrsteater in a sound manner.”

Subsequent to this law, the Presidential decree@®&002 has established the EQA as the succesdbeto
Ministry of Environmental Affairs during the admstiative reforms. Its main activities are to protédwe
environment and natural resources, protect phigladth from adverse environment issues.

The Local Government Law No. 1/1997

The Law defines and regulates the work of the |@aVvernment units, determines the nature of thekvabr
local units and their relationship with the Ministsf Local Government. The Ministry of the Local ¥@onment
is the central authority for local affairs. It seis policies and oversees the functions and redpbtiss of the
local councils, regulates projects, budgets andhtaim control over the financial and administrativactions of
the Councils while the local councils which arectdd are responsible for the construction and nmemagt of
water and wastewater services at the local level.

C. The Institutional Framework

The Institutional Framework consists of:

-At the policy level: The Joint Water Committee (@)Vand the National Water Council (NWC).

-At the national level: PWA, EQA, Ministries ofri@nce and Planning, Local Government, Health, Bubli
Works and Housingnd the Palestinian Standard Institute.

-At the local level: The local councils, the Westr® water department, the Coastal MunicipalitiedaNa
Utility (CMWU) in Gaza, and the service providers.

1 At the Policy Level

The Joint Water Committee

The JWC consists of equal representatives of isragld Palestinians where decisions are supposde to
unanimous. Its functions is to:

» Joint manage the water and waste water resources;

» Protect the water resources;

» Cooperate and exchange information and resohsanding water issues; and
* Regulate the water supply.

The JWC has formed four sub-committees: The hpdiohl committee to discuss and provide autholretr
drilling; the committee on water projects for layipipes and construction of reservoirs and pumptatons;

2 1dem.
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the committee on sewage for the establishment stevavater treatment plants; and the committee atemw
pricing for the setting selling prices of waterthg Israelis to the Palestinians.

The JWC does not operate as joint management comemind there is an asymméirgetween Israelis and
Palestinians in terms of information, decision powed capacity, the Palestinian side being the
weakest. In addition there i® mechanism for solving disputes.

The National Water Council

The National Water Counéfi(NWC), was established by By-Law no. 2/1996 and wapposed to be the policy
making body for the water and wastewater sectas $upposed to review and approve the water gsliand
support the work of the PWA. It only met once amdot functionally at present.

The Regulatory Water Council

As required in the new water law of 2014, a RegujaWater Councif (RWC) is to be established by the
Cabinet. The Council’s role will be to set wateicps, monitoring the performance of Water and Wieater
service providers from economical, technical andirenmental point of view, issue licenses for water
wastewater and desalination infrastructure, establvater quality assurance services and manageergti
complaints.

2. Atthe National Level
The Palestinian Water Authority

Established by President order No. 5/1995, PWA tlasregulator body for water and wastewater, as fael
planning, assessing, monitoring and managing water wastewater projects. Some of its functions &l
transferred to the Regulatory Water Council: PWA miaintain its ministerial functions whereas th&/r will
be in charge of regulatory functions. Until now, BRW¢ in charge of the overall regulation of wateogucers
and service providers and manage water resouraeading® (a) the Allocation of water abstraction rights) (b
the regulation of the right of water resourcesilie) establishment of water service providers; @hdhe setting
of water tariff, and the support to the Palestiraandards Institute for developing standards.

The Environment Quality Authority

As the environment policy maker and regulator, E@Aesponsible for defining environmental regulasio
related to water quality, including standards far tlischarge of treated wastewater into naturagmaturses.

% world Bank, 2009. “Assessment of Restrictions olegtmian Water Sector Development,” Sector Note.
% Development of an Institutional Framework and @igational Structures for Water and Sanitation BerProviders in the West Bank
— Palestine”, Dalia Zakarya Daifi.
22 National Water Policy and Strategy; http://procuoeat-notices.undp.org/view_file.cfm?doc_id=27192.
Idem.
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The Ministry of Finance Planning

The Ministry of Finance and Plannifigs responsible for the strategic planning proegbe national level. It
seeks the participation of all ministries in thegaration of the 3-5 year development plan (takvajlability of
water resources into account) and coordinate thesldpment and the projects in the water sector in a
sustainable manner.

The Ministry of Agriculture

The Ministry of Agriculturé® is responsible for managing the agricultural reses in Palestine. Its
responsibilities include: Establishing policy argbulation of irrigation and promotion and orgari@atof
farmers’ associations; working closely with the PVitk the rehabilitation of water resources, prategtof
water resources from pollution and promoting-aramtion-eftheir rational and economic use for agricultural
production.

The Ministry of Local Government

As indicated earlier, the Ministry of Local Goverent”® is considered to be the cornerstone of local gavete.
The Ministry supports the Joint Service Councilgrgees the local council units and provide theastfucture
services to all areas, both within and outside kipal boundaries.

The Ministry of Health

The Ministry of Healt’® has an important role in the water sector. Thituiies setting the standards, related to
the public health such as: drinking water qualdischarge of treated sewage in bathing water; dedpof
treated sewage in the natural environment andarséa which could affect fisheries. Treated wasEwause
for irrigation, which may affect the agriculturatoplucts, and the disinfection of and drinking fravater
storage.

The Ministry of Public Works and Housing

The main responsibilities of the Ministry of PubMlorks and Housiri§" in the water sector include the
improvement of housing standards related to healifiety and housing services such water and sSamitat
facilities, and wastewater disposal.

97 Environment Sector Strategy.

% National Water Policy and Stratedtp://procurement-notices.undp.org/view_file.cfrm@did=27192and the Environment Sector
Strategy, 2010.

% |dem.

190 Environment Sector Strategy, 2010.

101 | dem.
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The Palestinian Standard | nstitute

The Palestinian Standard Instittffds responsible for ensuring the standardizatiorutefs for water facilities,
sewerage and on-site sanitation.

3. Atthe Regional and Local Level

The Local Councils

The local councils are elected by their communitidsey manage the local units which have a legedquelity
with financial autonomy, managed by an elected ll@oaincils. These are responsible for providingasole
drinkable water, defining water requirements, fixiees and connection tariffs, causing to preveiitipon and
water contamination, as well constructing, manggamd controlling the sewerage network.

The West Bank Water Department

The West Bank Water Department is an executive lwidyne PWA for supplying bulk water supply to the
utilities, municipalities and villages in the WeBlank. It acts as a liaison between the Israeli ICivi
Administration and Palestinians. It also assumesntionitoring of the water systems. According to tiesv
Water Law, the West Bank Water Department will tams$formed into a governmental company which well b
owned by the State of Palestine.

The Coastal Municipalities Water Utility in Gaza

The PWA in Gaza has been suspended since 2008Cd&agtal Municipalities Water Utility (CMWU) is now
responsible for the delivery of water and wastewsgevices for the entire population of Gaza. TIMV@J was
supported by the World Bank. Under the EmergenciewWRroject Il (GEWPJ> it had has operated effectively
despite the emergencies and the severe damagesthated in the water sector in Gaza.

The Service Providers

The bulk water supplier does not serve the custeitemselves, but sell water to local service mlena. There
are also sanitation service providers. In the WBzstk, there are two semi-public water supplierusalem
Water Undertaking and Bethlehem Water Supply andia8e Authority (WSSA), while the others are
departments or divisions of large municipalitias rban centers) or Village Councils or Joint SesvCouncils
(in rural areas).

102 National Water Policy and Strategy.
193 The World Bank, 2012, Gaza Water Supply and Sev@ggéems Improvement Project (WSSSIP).
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D. General Conclusions

The above diagnosis and analysis of the water reesishowed the following five conclusions:

1. The complex political situation, the blockade, @he control of Israel of all the water and ground
water resources constitute the major insurmountstbi®bling block for ensuring a decent quality of
life of the Palestinian citizens that are entitledive with dignity.

2. Water pollution is the major issue in the West Bankl Gaza and is responsible for the degradation
of natural resources and is affecting public health

3. Given the blockade and the separation of the WaskEBind Gaza, institutions and agencies each
works on programs in their well-defined areas; hasvecoordination and exchange of information
and experience are low and horizontal reinforceraeming these institutions should be considered.
Moreover, there is an urgent need to address thsimgi link that exists between the comprehensive
policies and strategies that were prepared oveydhes and the mainstreaming and application of
the results.

4. Qualitative and quantitative assessments of impatthie environment and its natural resources are
not generally understood and, the economic assessroéthese impacts are almost non-existent.
Moreover, despite the unjustified control of watesources, changes in land use patterns,
demographic trends, economic drivers, environmeedsures and climate vulnerability, water is a
vital natural resource that is not valued and absiecording to well established general principles
and therefore is not allocated efficiently.

In view of the lack of economic assessment of wdégradation that this present study has been alge@) the
economic assessment of water degradation will enabl approximate quantification in form of ordeffs o
magnitude of the economic costs associated witlr@amwental degradation. This assessment will entide
decision makers the national and regional leveldeteelop sectoral priorities based in the cost laernkfits of
investments and the impact of the environmentareslities on these investments.
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V. TAKING STOCK OF PALESTINE COST OF ENVIRONMENTAL DEGRADATION

The Palestinian Authority is fully conscious of theater challenges in Palestine. Despite the ursad
unjustified occupation, the blockade, the fully wohof its water resources by Israel, its oveglitical
instability, the very bleak landscape and sluggisbnomic performance, there have been significoite
in the past five years to initiate a series of mefon the water and wastewater sectors as showthen
previous chapter.

Many studies on the COED and economic losses wamged out in the Middle East and North Africa
countries since 2000. METAP Project/World Bank, imoic Research Forum in Egypt and the European
Commission estimated national, partial or sectooat assessment of environmental degradation, lesch
different methodologies. Yet, no report was produtteassess the COED in Palesfuee se In addition to
technical reports that were also referenced abtine water resources has been the subject of economi
reports from the impact of the occupation and kéolek

A. The Economic Research Forum

In 2011, theEconomic Research Forumhas estimated a partial cost of damage coverirgg tbategories:
air, water (only waterborne diseases) and agrillttand degradation. The costs for Palestine were
estimated at about US$ 171 million equivalent @82ercent of total GDP in 2011, the impact onvilager
was around 0.8 percent of GDP or US$ 47 millionviaterborne diseases in 2008 (Figure 5.1).

Figure 5.1: Partial Costs of Environmental Degradaibn and Environmental Benefits in MENA

% of 2008GDP

Partial COED in Selected MENA Countries Benefit Assessment in Selected MENA Countries
(% of 2008 GDP) ) (% of 2020 GDP)
B Global Environment
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Algeria Jordan Tunisia Lebanon  Palestine  Morocco Egypt Syia Algeria Palestine  Morocco Lebanon Tunisia Jordan Egypt Syia

Source: adapted from ERF (2011); and compiled fEelchBenefit Assessment (2011) <www.environment-lsmeef>.

B. The European Union

In 2011, theEuropean Commissionestimated the increased environmental benefitheanational level
covering 5 categories: air, water, nature, waste, global environment. The benefits for Palestirezen
estimated at 3.9 percent of GDP including globaliremment of Purchasing Power Parity (PPP)€ 314.2
million in 2020 in 2008 prices if pollution were te reduced by + 50 percent in 2020 compared t&.200
The proportion of water in these benefits has bestimated at 0.9 percent of GDP in 2020 equivaient
PPP€ 72 million including water-related diseased water resources degradation. In other wordshén t
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case where pollution could not be reduced by 5@qmrin 2020, the cost of degradation considereddco
reach at least twice the 3.9 percent of GDP esgisnat2020 (Figure 5.1§*

C. The Palestinian and World Bank Report on thenBmic Cost of Occupation

The economic implication due to the Israeli occigrahas been assessed in 2011 to be US$ 3.0 bdtion
37.1 percent of GDP of Palestine due to directsg@std US$ 3.9 billion or 47.9 percent of GDP alirect
costs totaling US$ 6.9 billion excluding the fiscaist of US$ 1.8 billiolf®> as shown in Table 5.1. Direct
utilities costs and indirect costs due to watetrie@®ns amounted to US$ 1.955 billion. The heaitipacts
which was assessed by the incidence of diarrhehilidren below the year of five, due to lack ofaslevater
and sanitation was estimated in 2009 at US$ 20amitir 0.37 percent of GDP. The loss of opportunigt
in irrigated agriculture because of the Separaiiail, was estimated to be US$ 1.2 billion or 15ceet of
GDP in 2009%

TABLE 5.1:ECONOMIC COSTS ORSRAELI'S OCCUPATION OFPALESTINIAN TERRITORY, 2009

Item Cost % of GDP
US$ million

Gaza Blockade 1,908.8 23.5
Indirect costs of water restrictions 1,903.1 23.4
Value added from Irrigation 1,219.7 15.0
Jordan Valley Agriculture 663.4 8.2
Health Cost from water 20.0 0.2
Natural Resources 1,837.7 22.6
Dead Sea Salt and Minerals 1,102.9 13.6
Value added from Quarries 574.9 7.1
Gas Marine Reserve 160.0 2.0
Direct utility cost 492.8 6.1
Direct Electricity costs 440.9 5.4
Direct water costs 51.9 0.6
International Trade restrictions 288.4 3.5
Dual use (excl. agr.) 120.0 1.5
Dual use agriculture 142.0 1.7
Cost of trading 26.4 0.3
Movement restrictions 184.5 2.3
Dead Sea Tourism 143.6 1.8
Uprooted trees 138.0 1.7
Direct cost 3,015.5 37.1
Indirect cost 3,884.4 47.8
Total 6,896.8 84.9
Fiscal cost 1,795.7

Source: World Bank, 2013, Area C and the FuturthefPalestinian Economy

104 Gorlach, B., Méller-Gulland, J., Bar-On, H. andah, | 2011. EU Benefit Assessment, occupied Palestieiaitories Report.
Brussels. <www.environment-benefits.eu>.

105 palestinian Ministry of the National Economy ahd Applied Research Institute 2011, The economstsoof the Israel
106\world Bank, 2009. “Assessment of Restrictions ateBtinian Water Sector Development,” Sector Note.
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Furthermore, the potential benefits lost as a tasfuthe restriction on access to and activity madérea C
which constitutes 61 percent of the West Bank,eg to the Palestinian economy and is endowed vidth r
natural resources was estimated to US$ 3.4 biliorB5 percent of GDP in 2010 (Figure 5.2) From this
estimated amount US$ 2.2 billion is considered @¢cabloss of direct benefits related to agricultdogyrism,
telecommunications, construction, stone mining gudrrying, and Dead Sea mineral exploitafifrGrowth
generated through the lifting of restrictions ihested sectors could increase potential Palestiniime added
by US$ 3.4 billion.

Figure 5.2: Economic costs of Israeli’'s occupatioaf Palestinian Territory, 2010

“ Spillever multiplier effect [1.5)
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Current GDP Potential GDP m Agriculture, forestry and fishing

Source: PCBS National Accounts, 2011 and World Bztakf calculations.

Whereas all the above figures represent loss ofa@o@ opportunities, they do not reflect which keeagption of
the health costs due to water pollution of US$ 2llian), the cost of degradation for water resosrciie to
pollution and natural resources depletions. Thesésare real costs that have not been estimatethgleshould
be additional and over and above the loss of oppiyt costs. It is within this context that the to$ water
resources degradation was assessed as the fiest phthe cost of environmental degradation thatdaned to
be conducted in 2016.

9%Wworld Bank, 2013, Area C and the Future of the fadmn Economy.
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VI. METHODOLOGY, CALIBRATION AND LIMITATIONS OF TH  E VALUATION, AND
CATEGORIES CONSIDERED IN THE ANALYSIS

The CAWRD were valued by using available data setiat cannot be entirely reliable. In additiorpgan the
data required to make several assumptions. Nevestethe CAWRD is meant to help policymakers make
informed and efficient choices to maintain the gniiy of the environment and promote conservatiagdu on a
common denominator: monetizing the environmentahalge and remedial interventions. These resultsshwhi
should be considered as preliminary order of magdei, could nevertheless help highlight the tréke-o
between economic development and growth, well heind the preservation of the commons. Moreoveiseh
results, which should guide further analyses, mtevpolicymakers with a preliminary tool for inteting
environment into economic development decisionsa@mparing damage costs as a percentage of GDihwith
categories and across countries.

Moreover, it is difficult to accurately define tkavironmental degradation that is strictly natarad the one that
is strictly anthropogenic. In some cases, theméslap between the two causes of degradatiorcthad lead to
mutual reinforcement such as natural soil saliaitg water that is exacerbated by human practicesdding
fertilizers.

A. Valuation Methodology

The economic valuation of environmental projectsluding water projects are proven methods that are
summarized in the Handbook of the World Bank on@ost Assessment of Environmental Degradafibthe
European Commission's Manual on the Benefit Asses&th and other reference sources such as The
Economics of Ecosystems and Biodiversity (TEEB3pdunded by the European Commission in cooperation
with the German Governmetit.

The main methods for estimating impacts are growgpednd three pillars with specific techniques unekech
pillar (Figure 6.1):

¢ Change in production.

= Value of changes in productivity such as reducectaljural productivity due to
salinity and / or loss of nutrients in the soill;

= Approach the opportunity cost of such shortfalhot re-selling the recycled waste;

= Market Price method makes use of observed mariapfor environmental goods and
services. It values changes in quantity and/orityual a good or service such as
drinking water;

= Approach replacement cost when for example theafastnstruction of a dam to be
replaced by a dam that was silted.

198 website of the World Bank: <www.worlddbank.org>.
199 website of the EU ENPI BA: <www.environment-betefu>.
110\Website of TEEB: <www.teebtest.org>.
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» Change in condition with the dose-response fundimorstablish between pollutant (inhalation, ingest
absorption or exposure) and disease.

= The value associated with mortality through twohmes: the future shortfall due to
premature death, and the willingness to pay toaedue risk of premature death. Only
the latter method is used in this study.

= The approach to medical costs such as the costs avbkild under 5 years is taken to
the hospital to be cured of diarrhea.

» Changing behavior with two sub-techniques: reveplederences, and stated preferences.

= Revealed preferences by deriving the costs assdorth behavior: e.g., hedonic
method where for instance the lower value of lamdiiad a landfill is derived; trying to
derive travel costs to visit a specific place lilake Titicaca; and preventive behavior as
when a household buys a filter for drinking water.

= Stated preference where a contingent valuatiosés to derive willingness to pay
through a survey for example, improve the qualftwater resources.

Figure 6.1: Estimation of Impacts and Associated Emomic Valuation Techniques

Environmental
a Degradation
//
Estimation Dose-Response
of impacts Effect
g
\_ Change in Change in Change in Behavior
7 Production Health Revealed Stated
Value of Human capital Hedonic price Contingent
changesin approach method valuation
productivity VSL method
Economic
valuation Cpportunity cost  Medical costs Averting and
approach approach preventive
behavior
Replacement cost Travel cost

8 approach method
Economic 4
valuation
hien dati rict Benefit Transfer
available

\"\-

Source: Adapted from Bolt et al. (2005).

In cases where data are not available, a benafisfier can be based on studies made in other sty
adjusting the results for the differential incoreducation, preference, etc. The original results éine used for
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the benefit transfer are based on one of the ecionealuation methods under the three pillars asstihted in
Figure 6.1.

B. Valuation Methodology Retained for the Study

Over the last 2 decades, Israel did not carry tjinahe Oslo | and Il Accords whidtipulated the creation of
Palestinian sovereign state by 1999. On SeptembeP@L5, the Palestinian Authority announced atUhe
General Assembly that it is no longer bound by@séo | and Il Accords (as far as Israel is not obgyhem)
which could further affect Palestinian water rigatel use in the future. Still, the following anady=elies on the
never ratified by authoritative Johnston Plan Seetion 3) and Oslo Il Accords premise.

The valuation will hence be subdivided into 2 maosups: the CAWRD proper that will value the degitzon
using the techniques cited above; and the replatecost of the unfulfilled water demand due toitreqquitable
allocation of water as Israel prohibits Palestinfeom exploiting their equitable and reasonablerashzof
transboundary surface and underground waters iestha irrespective of the partial water allocatamreed
under Oslo Il Accords or the fact that the PA i$ adowed to using its Jordan River share or tlet faat the
Israeli settlers are illegally tapping the Mountais Aquifer. However, it is difficult to have a ate breakdown
of the Palestinian CAWRD due to Israel. Still, thet opportunities are not considered in this respad will
need further analysis in the future based on dathinformation on water allocation trends betwkseael and
Palestine Nevertheless, Israeli premeditated exactions a&finitely leading to poor water and sanitation
services, water pollution due to wastewater treatrpeevented by Israel that otherwise, could haaediated
into better quality of life, growth and the commadndPalestine. Incidentally, the base year 2014 greosen to
estimate both groups.

C. Calibration and Limitations of the Valuation

In addition to resource constraints and bindingetirthe techniques used have their own methodologica
limitations. In the process of fact finding it bewa clear that availability, accessibility and t@ity of
information relevant for the assignment posed @nwisl. Information has been very scattered, nobtgate and
sometimes inconsistent. Inconsistencies have bgeerienced with similar types of information fralifferent
sources. Approaching local authorities helped gereresponse, feedback and clarifications in tesfigcts
and figures.

The results allow for a margin of error through sgvity ranges (lower bound, upper bound) thateveken
into account. In addition, marginal analysis hasrbattempted in some cases to assess the beredit€ing the
CAWRD) and investment costs.

Most valuation techniques used have inherent lioia in terms of bias, hypothetical premise, utmety
especially when it comes to non-tradable goods.eléeer, the results are of course sensitive to dinéegt. The
use of benefits transfer could therefore exacerbseresults and uncertainties. Therefore, somealtseare
described in the text and should be subject thvéuranalysis when investments will be considered.

D. Categories Considered in the Analysis

Categories, sub-categories, impacts and methoass&ss the CAWRD and remediation are developedhieT
6.1. The general description of the methods andifipsub-categories can be found in Annex |.
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TABLE 6.1: WATER SUB-CATEGORIES IMPACTS ANDMETHODSUSED FOR THEV ALUATION OF

DEGRADATION
Category Sub-category Impact CAWRD: Cost of Remediation
Method used Possible interventio
Water | Water-borne lliness associated with drinking : HCA/VSL and COI Coverage rate of

diseasesimproved
drinking water supply an
sanitation and change ir;
behavior with regards to
hygiene

water supply quality and quantit
as well as sanitation and poor
hygiene

y

improved drinking
water supply and
sanitation, and hygie
awareness campaign

Quality and treatment:

Consumer preference (tap wate

r CRand CB

Desalination for

drinking water in urban | vs. bottled water); filter use or = (additional cost of dilution with potable
and rural areas chlorine addition; boiling water; : treatment) water and upstream
etc. investments; water
treatment improveme
and improvement of
potable water; and
tariff/charge
adjustments
Quality of services Costs of alternative sources of | CR and CO Improved delivery,
drinking water in urban | water (bottle, tank, wells, etc.); service effectiveness
and rural areas, and technical losses (financial losse$ and tariff/charge
irrigation are not considered as services are adjustments
provided but tariff/charges are
not collected) while considering
the opportunity cost and
economic externalities
(subsidies); lost time hauling
water
Quality of the resource | Surface water quality affecting: . CV (restoration of Wastewater

(mainly anthropogenic
and possibly natural suc
as arsenic): effluents an
seepage

water use (domestic, agricultura
hfisheries, industrial et mining);
d basin ecosystem and
(eutrophication, etc.) coastal
zones; territories; and eco-touris

|, water quality)

m

investments, reductig
of industrial effluents
and reduction of
pesticide and nitrate
use; and tariff/charge
adjustments

Underground water quality
affecting: water use (domestic,
agricultural and industrial); basir
ecosystem and coastal zones;
territories; and eco-tourism

CV and RC
(restoration of water
quality)

Artificial recharge for
dilution; substitution
wells or water
desalination/transpor

t

Salinity (anthropogenic
and natural): surface an
underground water,

marine environment and
soil

Salinity of soils, effects on healt
1 (see Quality and treatmeny,
reduction of agricultural and
fishery productivity and effects
on ecosystems

h CP (agricultural
productivity)

Fertilizer increase (sh
term measures) and

use planning (long te
measures to reduce

salinity)

Quantity (anthropogenic
and natural):surface
water flow reduction anc
underground water
drawdown

Surface: treated and untreated
water use that could cause
contamination of the food chain;
and in extreme cases, substituti
effects through desalination

CP (agricultural
productivity and
additional cost of
pipumping/substitution

Opportunity cost of
treated and reused
water; and of
desalination and wat
transportation; and

er

tariff/charge

adjustments
Underground: deeper pumping, CP (agricultural Opportunity cost of
substitution wells or desalinatior; productivity and pumped/substitution
(rapid drawdown or fossil water) additional cost of water; and
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Category

Sub-category Impact CAWRD: Cost of Remediation
Method used Possible interventio
to overcome domestic needs pumping/substitution) tariff/charge
and/or agricultural productivity adjustments

Erosion and Storage:
soil management is
affected by erosion and
exacerbated by climate
change

Soil nutritional losses and
sedimentation of dams, hill lake
river beds and coastal zones
exacerbated upstream by poor |
use management due notably tc
deforestation, wind and water
erosion, etc.

CP et RC (dredging;
5,increase the dam hei
or construction of nev
dams/hill lakes)

Costs: Land use
planning to prevent
and reduce erosion,
e.g., reforestation,
terraces, etc.

Water Scarcity
(anthropogenic and

natural) water needs are

not fulfilled due to the
Israeli occupation

Water-related diseases;
socioeconomic, environmental g
biodiversity effects; opportunity
losses

RC in terms of
desalination and/or C

Rightful and
Cequitable
transboundary water
allocation and
supplementing water
supply through
desalination

Note: CB: change in behavior; COI: cost of illne€X): Opportunity cost; CP: change in production; CR
cost of remediation; DR: dose-response; HA: hedapigroach; CV: Contingent valuation; HCA: human
capital approach; RA: risk analysis; RC: replacerheast; VSL: Value of Statistical Life; and CC: ®an

credits. Source: adapted from EU SWIM Progranuwiw.swim-sm.ee/ and Authors.
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VII.

The dataset used to calculate the CAWRD in Pakssnillustrated in Tables 7.1-7-4 and is basedttan

previous sections.

A. Dataset

PALESTINE COST ASSESSMENT OF WATER RESOURCES DEGRADATION

TABLE 7.1: AREA AND POPULATION DATASET IN PALESTINE, 2014

Input Unit | Year West Bank Gaza Comments and Sources

PA | Israel | PA
Area Knf | 2014 5,655+220 365 1949 Armistice Line
-Zone A Knf | 2014 | 1,005 1995 Osilo Il Accords, Article 40 (OlIA)
-Zone B Knf | 2014| 1,035 Ibid.
-Zone C Knm | 2014 3,455 Ibid. and tbd upon final peace settlement
-Natural Reserves Km | 2014 160 Ibid.
-Dead Sea territorial waters Km| 2014 ~220 Ibid.
Population Million| 2014 2.79 0. 1.76 Palestinian Central Bureau atisSics
-Zone A Million | 2014 2.31 Palestinian Central Bureau of Stafistic
-Zone B Million | 2014 Palestinian Central Bureau of Statistics
-Zone C Million| 2014 0.15 0.25 Palestinian Central Bureau of Statistics
Jerusalem Million 2014 0.33 0.35 Palestinian Central Bureau of Statistics

Note: Gaza territorial waters and Economic Excl@sKone are not included in the Table.
Source: Oslo Il Accords, 1995; PCBS; and Israel istiy of Housing (for Israel figures).

TABLE 7.2:WATER RESOURCEALLOCATION UNDER JOHNSTONPLAN AND OSLO Il ACCORDS INPALESTINE

Water Sources Palestinian Authority | Israel Potential Source

West Bank | Gaza

MCM MCM MCM MCM

Jordan River Basin =250 0 616 NA| 1955 Johnston Plan sharing
Coastal Aquifer 0 57 NA| 390 [360-420] Cited in Wod Bank, 2009
Mountain Aquifer 118 0 483| 679[620-887] 1995 OIIA
-North-eastern 42 q 108 145[130-20p11995 OIIA
-Eastern 54 0 40 172 [155-237]1995 OIIA
-Western 22 a 340 362 [335-450]1995 OIIA
Western, Other 0 0 0 78 1995 OIIA unallocated
East Jerusalem NA NA NA NA| Supplied by Israel’'s Mebrot
Wastewater Reuse 0 0 NA NA OIIA Not considered
Memo: Transfer to PT 4.5 5 19]1 28.6 OIIA From &isMekorot

Note: Transfer to PT under Israel is for Israelitsers in Palestine.
Source: Johnston Plan, 1955; Oslo Il Accords, Ae&ti40, 1995; and World Bank, 2009.
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TABLE 7.3:WATER RESOURCEESTIMATED ALLOCATION IN PALESTINE, 2014

Water Sources Palestinian Authority | Israel Total Avg. Annual

West Bank Gaza Use Recharge

MCM MCM MCM MCM MCM % Salinity
Jordan River Basin D 700 700 565 >WHO std.
Coastal Aquifer 0 125. 430D 555 360-4R0 >WHO std.
Mountain Aquifer 115 0 48" 600 550-620
-North-eastern 30 ¢ 106 135 131-145 10%
-Eastern 23 0 A4( 63 95-172 28po
-Western 62 0 340 402 320-362 12%
Desalination 0 0. 300 300.6] Not applicable
Wastewater Reuse 717 3.7 2p 23[L.4 220
Total 122.7 129.3 2,136 2,387 2,300
Source: cited in Brooks et al., 2013.
TABLE 7.4:WATER RESOURCECOVERAGE INPALESTINE, 2014
Water Sources Unit Palestinian Authority
West Bank Gaza

Water Coverage %
-Household % 93.4 93.0
-Economic Establishments % 83.4 NA
Wastewater Network %

-Household % 38.4 83.5
-Economic Establishments % 71.3 NA

Wastewater Treatment m3/day 13,000 out of 85,000 10,000 out of 80,000
uUfw % 28 48
Water Consumption Icd 50 73
Water Demand MCM 826
Water Supply MCM 352.1
Water Deficit MCM 473.9

Note: Water deficit is based on the figures illagtd in Table 1.1 that were projected till 2014using the demographic

growth rate.
Source: World Bank, 2009; and PCBS, 2015.

B. Cost Assessment of Aggregate Results

The socioeconomic dataset used in the analysisrisedl from a number of official Palestinian sosreehere
the population reached 4.55 million in 2014.

The results of the CAWRD are shown in Table 7.5 Bigdire 7.1. The CAWRD of Palestine reaches US$ 675
million in 2014 equivalent on average to 9.1 peta#rGDP in 2014 with a variation between US$ 588 875
million. Degradation cost associated to human heaached US$ 131 million in 2014 or 19.4 percdrthe
CAWRD with the rest being equivalent to US$ 544lioml (Table 7.5 and Figure 7.2).

Broken down by the water subcategory (US$ million2014): water scarcity represents 44 percent ef th

degradation costs (US$ 294 million in 2014) duetlpao the withhold of Palestine share from theivas
riparian transboundary resources; followed almgsitably by water quality (US$ 121 million in 2014yater-
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related diseases (US$131 million in 2014) and watentity (US$ 129 million in 2014). Water use kasmall
impact on the global environment but costs werevabted.

TABLE 7.5:CAWRD IN PALESTINE, 2014

Category CAWRD Lower bound : Upper bound
US$ million % US$ million © US$ million

Water-related diseases 131 19.4% 111.2 150.5
Water quality 121 17.9% 92.7 132.70
Water quantity 129 19.1% 109.3 147.94
Water scarcity 294 43.6% 220.4 455.42
Total 675 100.0% 528.9 875.2
% GDP 9.1% 7.1% 11.7%
GDP 7,449

Source: Authors.

Figure 7.2: CAWRD in Palestine, 2014

Palestine Cost of Water Degradation
USS millionin 2014

Palestine Cost of Water Degradation
% GDP in 2014
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Source: Authors.

In comparison with other MENA countries as showitable 7.6, Palestine has the highest.

TABLE 7.6: COMPARISON OFCAWRD IN MENA

MENA countries % of GDP Year

Palestine 9.1 2014
Iraq 3.4 2008
Morocco 1.2 2000
Lebanon 1.1 2005
Egypt 1.0 1999
Algeria 0.8 1999
Tunisia 0.5 1999

Source : World Bank (2004); and World Bank (2011).
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C. Water Category and Sub-categories

The Water subcategories are as follows:
-Water-related Diseases
-Water Quality which includes:
Water quality of potable water
Water quality of water resources
Water quality due to salinity although part ofsitdue to natural causes
-Water Quantity which includes:
Water supply to supplement domestic needs
Water supply network (unaccounted for water)
Drawdown of the water table due excess pumping
-Water Scarcity

Water needs not fulfilled and valued at replacencest (desalination cost)
1. Water-related Diseases Associated to WaterSardtation Services

The 2014 UNICEF/WHO progress on drinking water aaditation has high scores for coverage in the West
Bank and Gaza with improved drinking water and tsdioin (Box 7.1) reaching 92 and 94 percent regpedgt

in 2012. The PCBS reports provides an even beitturp with a potable network coverage of 93.4 a8
percent respectively in West Bank and 93 and 100ep¢ respectively in Gaza (Table 7.7). Incidegtdbioth
tight and porous cesspits were considered as irggregnitation at the household level although moasspits
are environmentally unsound. Services to emptyctespits is however irregular leading to overflayvistill,
these indicators are providing a skewed picturthagjuality of drinking water and to a lesser ekieregular
cesspit clean up and poor hygiene are burdenirestabn health.

The prevalence of diarrhea and mortality due torkdésa in the West Bank and Gaza due to poor waiglitg,
water quantity, sanitation services and hygiene d&s/ed by using the burden of water-related dissaisk
factors in terms of diarrheal and intestinal digsass calculated by the IHME in terms of DALY los2013*"
The Disability-Adjusted Life YeafDALY) is the burden of disease metric or a curretiat allows to quantify
the burden of morbidity (Years Lived with Disalylior YLD) and mortality (Year Lost Life or YLL). Té
DALY is defined as “one year lost of healthy lifeThe same burden of water-related diseases wasdevad
for 2014.

lllInstitute for Health Metrics and Evaluation, 20¥8:ww.healthdata.org>.
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TABLE 7.7:WATER ACCESS ANDSANITATION TYPOLOGY, % OF CONSIDERED POPULATION INPALESTINE,

2012-2015
Access Typology Source Year Total Source Year Total
Palestine
Improved Water Sources WHO/UNICEF 2012 92% PCBS 2015 93.3%
Unimproved Water Sources WHO/UNICEF 2012 8% PCBS 2015 6.7%
Improved Sanitation WHO/UNICEF 2012 94% PCBS 2015 99.5%
Unimproved Sanitation WHO/UNICEF 2012 6% PCBS 2015 0.5%
West Bank
Improved Water Sources PCBS 2015 93.4%
Unimproved Water Sources PCBS 2015 6.6%
Improved Sanitation PCBS 2015 98.8%
Unimproved Sanitation PCBS 2015 1.2%
Gaza
Improved Water Sources PCBS 2015 93.0%
Unimproved Water Sources PCBS 2015 7.0%
Improved Sanitation PCBS 2015 100.0%
Unimproved Sanitation PCBS 2015 0.0%

Source: WHO/UNICEF. 2014. Progress on Drinking Wated Sanitation; and PCBS, 2015.

The total burden of water-related diseases in tesmBALY lost associated with unsafe water and tmsa
sanitation and poor hygiene amounts to 27,012 DAb3t in Palestine in 2014 (Table 7.8). The valuatio
associated with morbidity uses the GDP per capi20iL4 for each DALY lost whereas the valuatioroasged
with mortality uses the value of statistical liftea performing a benefit transfer function (Seendr Il) and
dividing it by 20 (average discounted years lost}e CAWRD ranges between US$ 111.2 million and US$
150.5 million with a mean US$ 130.9 million in 20{able 7.8).

Box 7.1: UNICEF Definition of Improved Water Sup@nd Sanitation

UNICEF defines Improved Water Supply and Sanitatierfollows: improved drinking water sources inéwdater
points, by construction or active intervention, pretected against outside contamination, partibufaeces, i.e.
running water at home (household connection totevar&, supply of water in the house of the houséhot on his
plot in his yard) and public taps or standpipebgetwells or boreholes, protected dug wells, prettsiprings and
rainwater; and improved sanitation facilities aemitary facilities that can prevent the user argirtimmediate
surroundings to come into contact with excretasfilio a piped sewer system/septic tank/pit latrirestilated
improved pit latrine, toilet with lid, compostingitet).

Source: UNICEF website: <www.unicef.org>.
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TABLE 7.8:BURDEN OFWATER-RELATED DISEASES INPALESTINE, 2014

Risk Factor and Burden of Disease Water- Value per DALY | Value per DALY CAWRD
related Lower Bound Upper Bound Uss
Diseases Uss$ US$

Years Lived with Disability (YLD)

Unsafe water sources 6,249 2,966 18,533,932

Unsafe sanitation 1,445 2,966 4,285,731

Hand washing 1,397 2,966 4,143,367

Year Lost Life (YLL) equivalent to mortality

Unsafe water sources 1,981 2,966 24,756 49,040,679

Unsafe sanitation 457 2,966 24,756 11,313,271

Hand washing 1,759 2,966 24,756 43,544,954

Disability-Adjusted Life Year (DALY) Lost

Unsafe water sources 16,711 67,574,611

Unsafe sanitation 3,864 15,599,002

Hand washing 6,437 47,688,322

Total 27,012 130,861,935

Lower Bound 111,232,645

Upper Bound 150,491,226

Note: the IHME 2013 figures were considered for2ee Annex Il for valuation.
Source: Institute for Health Metrics and Evaluati@®13: <www.healthdata.org>; and Authors calcutati

2. Quality: Potable Water Treatment

The water and sanitation sector provides poor sesvio both dwellers and the business community,isin
increasing the distortionary effects that transldatéo competitiveness losses and dweller addititime and
expenses. Moreover, water supply is inadequaterimg of both quality and quantity and the prevadeat
connected households that tend to purchase waben #lternate sources reaches more than 90 percent.
According to the household evaluation of water igyalonducted in 2014, 78.2 percent of householthin
West Bank and 28.2 percent in Gaza consider therwdtgood quality whereas only 3.5 percent and 31.
percent respectively consider it as B¥dAlso, 50.9 percent of households in the West Bamk 30.5 percent in
Gaza are supplied daily with water from the netwdtrks estimated that 191,238 Palestinians livim¢ghe West
Bank are without running water network whereas Q@0 ,Palestinians have limited access to water wivater
truck cost reached an average of US$ 5 peinnthe West Bank and US$ 9 pef in Gaza. In addition, a
growing number of households is relying on smahlescdesalination (capacity of 20 liters per day)aat
prohibitive cost of 13 per frwhereas a number of private companies are salisglinated water in bottles in
Gaza. A recent study showed total coliform bacters detectable in 75 percent of locally bottledevand
45.4 percent of imported brantdd.Reverse osmosis is usually used for small desaimalevices which is
producing good water quality results. However, st mostly during bottling and processing that the
contamination occurs while there is no capacitgiforce water bottling and handling at productidassand
during transportation.

"2pcBs, 2015
113 Bashir, Abdallah and Adnan Aish. 2013. BacteriaabQuality Evaluation of Bottled Water Sold iretlsaza Strip, Palestine.
International Water Technology Journal VVol. 3-NMéarch 2013.
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Irrespective whether households have access toetveork or not, they have to replace it with betteurces
due to poor quality (bottled/containers) and topdaiment it with other sources such as wells, trusksings,
small desalination small devices, etc. due to igadte quantities.

So, most households complement their initial soofagater with 2 to 4 water supply sources throagHitional
water sources to offset poor quality, low quangitg irregularity of provision. An attempt is madederive the
forgone consumer surplus that is deducted from\West Bank and Gaza average water tariffs althobgbet
tariffs do not reflect the real costs of water esgéy desalinated water as they are subsidized.tf® West
Bank and Gaza, data on bottled water, trucks, lmldend private desalination is available fromR@&BS.

TABLE 7.9:HOUSEHOLDWATER DEFENSIVE ANDCOMPLEMENTARY EXPENDITURES INPALESTINE, 2014

Item West Gaza West Gaza West Gaza West Gaza | CAWRD
Bank Bank Bank Bank
Million | Million Icd Icd US9/I US9/I US$ million
Population 2.46 1.76
Water Consumption 50 70
Public Network 0.0010 0.0003
Mineral Water and Gallons 6.70% | 24.90% 0.5( 0.5p 0.830 0.880 2494 66.38 2.3
Private desalination 0.50% 11% 4.00 4.00 0.009 0.009 0.04 2|54 2.69
Total Quality 25.08 68.93 94.01
Lower Bound 79.91
Upper Bound 108.11
Water Tanks 19.40%| 65.40% 25.00 175 0.005 0.009 17,40 63.46 .8680
Total Quantity 17.40 63.46 80.8p
Lower Bound 68.74
Upper Bound 92.99

Note: The population of the West Bank does notidekthe Palestinian population of Jerusalem. Wedaks are assumed
to supplement water consumption 50 percent ofithe ih the West Bank and 25 percent of the tingara. Bottled water
consumption are based on an average consumptiorD.&f lcd. Private desalination household devicebased on a

maximum production capacity of 4 Icd as its dadpacity is 20 liters per day.
Source: Palestinian Water Authority. Gaza Strip: Qlgan Drinking Water, No Enough Energy, and Theeatl Future.

Gaza, occupied Palestinian territory.

The cost of damage was derived from the incremargal of alternative sources to complement or Juibsti
(when water quality is perceived to be below stagslathe initial water sources. Moreover, it is orant to
note that people and namely the poor without nééworerage tend to spend a higher share of thgodable
income (in cash or kind in terms of time and efffatching water) to secure their household watexdee
Hence, incremental expenditures as illustrated abld 7.9 allowed to derive the CAWRD associatech wit
inadequate potable that is supplemented by boditels household reverse osmosis devices. The cateof
damage is estimated at US$ 94 million in 2014 aitiracket ranging between US$ 80 and 108 million.

3. Quality: Water Resources

A simple attempt at calculating the cost of redgdime release of effluents from domestic sourcesattempted
by just assigning a figure of US$ 0.11 petan the overall wastewater release as the treatetewater is not
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considered adequate. The partial degradation amdontJS$ 6.6 million as hazardous and medical waste
agricultural runoff and solid waste leachate arecoasidered because of the lack of data.

Hence, given the multiplicity of sources of polartiand the number of pollutants affecting watepueses in
Palestine, the valuation is based on a continggngtion carried out in the United Kingdom and veharbenefit
transfer was used. The degradation is equal tegstimated amount of money that households in Padestould
be willing to pay for improved surface water quativer 20 years (see Annex Il for details).

TABLE 7.10:RESTORINGWATER RESOURCEQUALITY IN PALESTINE, 2014

Area Population Willingness to Pay WTP to Improve Water Resources
US$/Capita/Year US$ Million
Million Lower Middle Upper Total Lower Upper
Bound Bound Bound Bound Bound
West Bank 2.79 1.69 2.26 2.82 6.3 4.7 7.9
Gaza 1.76 1.69 2.26 2.82 4.0 3.0 5.0
Total 10.3 7.7 12.8

Note: See Annex Il for valuation.
Source: Baker et al. (2007); Annex Il; and Authors

Table 7.10 illustrates the results of the tranefe¥stimated economic values of water for the UWhKengdom in
Baker et al. (2007) to Palestine. Mean willingniespay (WTP) values for 33 percent Successive dwgment
after 9 years, 15 years and 20 years overall veptality improvement scenario in Palestine rangésden US$
1.69 and US$ 2.82 per year per capita dependirigeotwo payment mechanisms used in the origindirgent
valuation method employed in Baker et al. (2007suts are shown in a range to illustrate the degife
uncertainty associated with the benefits estimttas were elicited through a survey that used tbaeti@gent
Valuation methodology using both payment card aiotladlomous choice as payment mechanisms. The benefi
transfer provides “order of magnitude” results,drder to communicate the scale and significancehef
potential benefits arising from improved surfacdexguality.

Multiplying WTP values by the current populatiorvgs a total benefit figure for WFD related watealgy
improvements in Palestine in the range of US$ 7illlom — US$ 12.8 million with a mean US$ 10.3 rah
(Table 7.10).

4. Quality: Salinity

The mismanagement of fertilizer and water applicatiesults in salt build up in the soil and grouatkv
systems. For instance, potatoes could use less waadeless fertilizers should modern cropping témhes are
used. Overall soil salinity is usually positivelgrrelated with irrigation water and can therefpreduce lower
yields. Salinity levels and reductions in produityiwere developed by Kotuby-Amacher et al. (20684

Evans (2006) for all crops and are based on thariglal conductivity of saturated soil (ECs) exmed in dS/m.
However, other factors could affect the toleran€erops (variety, climate, level of precipitatioetc.), and
therefore the thresholds are merely suggestive. rédaced productivity due to salinity affecting iagitural

production affects a number of crops in the WestkBand Gaza. However, the additional use of fedilishould
offset the loss of productivity while creating acieus cycle, but it is not possible to determine tdost of
preventive behavior in this particular case.
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Although water salinity data from various aquifergsts, soil salinity and its effects on yields a readily
available in the West Bank and Gaza and would ire#ke future attention. The CAWRD associated wyitid
loss due to soil salinity was therefore not valued.

5. Quantity: Water Supply to Supplement Domesteds

The cost of damage was derived from the incremers@lof alternative sources to complement theainitater
sources. Hence, incremental expenditures as dliestrin Table 7.5 allowed to derive the CAWRD asded
with inadequate potable that is supplemented bemtaticks. The cost of the damage is estimatedSst 80.1
million in 2014 with a bracket ranging between Ug$and 93 million.

6. Quantity: the Water Supply Network Efficienogdes

For water supplies: Thémerican Water Works Associatibh suggests a benchmark of 10 percent for
acceptable water service providers losses. A rasfgenore than 10 percent to 25 percent is considered
intermediate, and should be given special atterttioreduce the losses to less than 10 percent.r\ietses
above 25 percent are considered chronic and requirediate attention. The West Bank and Gaza aeerag
municipal water losses are estimated at 28 pemeht48 percent respectiveéfy. Water companies produced
about 200 MCM in 2014 of which 39 percent were aoanted for. This amount includes the water praditte
business and industries. Thus, these losses caulgebn as a cost borne by taxpayers with no retarn
investment while, from an environmental point oEwi these losses are usually recharging the aquifer
However, these positive externalities are not takemaccount in the analysis.

Should the technical losses were to be reducedCbpe2cent in the West Bank and 40 percent in Gaza,
efficiency losses in terms of residual productiod &inancial losses would amount to 8 percent. Bill& water
produced and consumed is illustrated in Table 7Thé. average tariff is used although a better aagrevould

be to use the opportunity cost of water as watsulssidized in Palestine and operations and maintancosts
are barely covered by tariffs.

TABLE 7.11:UNACCOUNTED FORWATER IN PALESTINE, 2014

Region Population | Supplied | Consumed | Unaccounted Capita Average CAWRD
MCM MCM for Water Consumption Tariff US$ million
% lcd us$/nt

West Bank” 2,435,338 93.9 67.97 28.0 76.4 0.97 18.2

Gaza Strip 1,672,865 106J0 54.7 48.0 8P.5 Q.33 14.0

Total 4,108,203 199.9 122.6 39/0 81.7 0.[77 47.1
Lower Bound 40.0
Upper Bound 54.2

1) excluding East Jerusalem that is covered by Mekorot
2 including commercial and industrial uses; hene, actual supply and consumption rates per capitaless
than the indicated numbers; 93.9 MCM =105.6 Icd &7d® MCM =76.4 Icd (for given population over 3@&ys).
Source: PCBS, 2014.

14 \Website of AWWA: <www.awwa.org>.
15pCBS, 2015.
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The value associated with the non-revenue domestter based on average water tariffs by househsld a
defensive measure to augment domestic water s@pplyensure the quality of drinking water amountt 8%
47.1 million with a lower bound of US$ 40 milliom@an upper bound of US$ 54.2 million (Table 7.11).

For irrigation water a benchmark of 10 percentdoceptable losses is also suggested where logsestaonly
associated with leaks in the system but also iingatechniques, cropping patterns, surfacing shihinage
systems, etc. However, there is no estimates gaiion losses in Palestine.

7. Quantity: Drawdown of the Water Table

The development of formal and informal wells is @opanied by significant withdrawals and poorly
compliance and controls regarding groundwater messu Due to groundwater drawdown, source springraa
to the aquifers function briefly over the winter mios when water tables are raised sufficiently. Eav, the
rate of pumping exceeds the natural recharge rag¥avan average drawdown in water table was repasgel

m per year. This drawdown is more accentuated dwimmertime which could exceed the meter.

TABLE 7.12:ADDITIONAL COST OFPUMPING IN PALESTINE, 2014

Pumping Cost Unit Underground | Underground
Water Volume Water

West Bank Groundwater Extraction MCM 87 87

Gaza Groundwater Extraction MCM 180 180
Total Extraction MCM 267

Average Consumption of diesel liter/meter of depth/mh 0.004
Annual drawdown meter -1
Market price US#$lliter of diesel 1.35
Total US$ million/year 1.1
Lower bound US$ million/year 0.9
Upper bound US$ million/year 1.2

Source: Arif and Doumani, 2013.

Hence, for groundwater resources, the water ict&fieby a lowering of the water table and deepuess of an
average 1 m per year, which requires additionalpog Thus, the change of production is considévatkrive
the additional cost of pumping equivalent to the\WiRD.**® The damage cost amounts to US$ 1.1 million in
2014 with a variation of US$ 0.9 to 1.2 million @la 7.12).

8. Scarcity: Deficit between Water Needs and Wdssr

Water needs are not fulfilled in Palestine due touanber of reasons as developed in Section 3. Aarw
scarcity is the deficit between water needs anémize which is the water available in this palécease. The
water deficit is valued at the water replacemerst,coe., desalination cost although the transpost is not
included in this case but should ideally be addedmsupply sources are determined. The cost falidaton
for a 270,000 rhday capacity varies between US$ 0.5 and 0.74 pet’md mid point is considered: US$ 0.62
per m. The CAWRD associated with scarcity amounts to.293illion in 2014 with a variation of US$ 220.4 to
455.4 million (Table 7.13). This amount should diély decrease if Israel shares equitably theuess of the
aquifers and the surface water.

118 Arif and Doumani, 2013.
17 Abazza, 2012.
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TABLE 7.13:DEFICIT BETWEENNEEDS ANDAVAILABILITY IN PALESTINE, 2014

Palestine Water Demand Water Supply Deficit Replacement cost per m CAWRD
MCM MCM MCM us$/n? US$ million
Total 826.0 352.1 473.9 0.62 293.
Lower bound 220.4
Upper bound 455.4

Note: Table 1.1 figures are used and annually insezl by 3% until 2014.
Source: Abazza, 2012 for average cost of desatinati
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Vill. THE WAY FORWARD: CONCLUSIONS AND RECOMMANDATIONS

There is an indisputable conclusion that Palesisizeed to seek their water rights for Palestimguding the
fair right-of-access, right-of-control and righta$e to water resources shared with other couniridse with
international law where shared water management ttebe sought along these 4 building blotks:

« Economically efficient water management;

« Socially and politically equitable water management

« Ecologically sustainable water management; and

« Peaceful settlement of disputes.

Although international pressure should continuentable the Palestinians to have access and caifittbeir
water resources, the diagnosis and analysis dezelap the previous sections helped reach the fatigw
conclusions:

The environment neglectis a serious burden on the Palestinian Economyhe cost assessment of
water resources degradation was estimated at U6$n@8on corresponding to 9.1% of the GDP of
Palestine in 2014.

« Palestinians are suffering twice First, from the economic costs of the Israeliuaation related to
direct utilities costs and indirect costs of to evatestriction estimated in 2009 to be US$ 3.9duill
which, for comparison purpose only, could reach US3s$billion in 2014; and second, the environment
cost of water degradation which is mainly causedtly Israeli occupation as well as by the
Palestinians living in Palestine which was estidat¢ US$ 686 million for 2014 although some
overlap does exist between the former and latyerrd if they are added.

» Water scarcity represents 43 percent of the degradi@an costs(US$ 294 million in 2014) due partly
to the withhold of Palestine share from the varigparian transboundary resources; followed almost
equitably by water quality (US$ 133 million in 2Q1dvater-related diseases (US$131 million in 2014)
and water quantity (US$ 129 million in 2014).

* The Environment health bill is considered to be significant and six times &igthe environment
health bill estimated at US$ 20 million in the rejpaf the economic costs of Israeli occupation.

e The Unaccounted Water losses in the West Bank anda@a are considered high and chronicThe
West Bank and Gaza average municipal water losseestimated at 28 percent and 48 percent
respectively™® Thus, these losses could be seen as a cost bgrt@xpayers with no return on
investment while, from an environmental point @wj these losses are usually recharging the aquifer

e It is impossible to predict the future of the waterresources and supplies in Palestingjiven the
complexities of the regional and national politisacerbated by the change in demographics as svell a
by the effects of climate change on water resouncebe region. At present integrated resources

118 Rahaman, M. M. 2009.Shared Water-Shared Opporsnifissociated Management Principles, Internatiévetler Resources
Update, 22, 15-19.
119psBs, 2015.
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management is impossible to achié¥e.With such serious constraints in the supply meanzmt,
demand water management can only be considerddtatime, by using the existing water resources
more efficiently and reallocating water resourceoagn sectors of the economy (domestic, industrial
and agricultural) while maintaining that the donegter capita consumption should not be less than
100 to 150 Icd.

The fragmented resources and responsibilities betwa the PWA, EQA, West Bank Water

Department, CMWUs in the presence of the “jungle ohundreds of small providers™* in terms

water access monitoring and enforcement have predéhe efficient development and management of
the water and wastewater services. Major sectaliegtuand notes stressed the importance of speeding
up the process of a transparent governance in #tervand the wastewater sectors. The World Bank
has recommended institutional refdffto re-engineer the sector architecture, and &ngthen the
capacities of the agencies involved from the PWht Joint Service Councils down to the small and
large service providers. UNDP® has defined the principles of such good governamcel a
recommendation was made to reform the JWC andithieA@ministration***

Based on the above conclusions and the meetingthbaPalestinian delegation headed by H.E. Ms.
Adala Atira, President of Environment Quality Autltp in Palestine held in Beirut on November 26
2015, with senior staff of the Food & Environmemii®ies Section, Sustainable Development Policies
Division in UN ESCWA, the Palestinian delegation recommended that ESC\Wdélithtes the
development for a roadmap for assessing the castwifonmental degradation due to occupation within
ESCWA plans for 2016 and to include capacity buaidicomponent for 12-15 participants from
Palestine to ensure that the process can be paitiglemented at the national level. The road map
would include the cost of environmental degradatioe to the Separation Wall built by Israel as the
priority and starting point for the assessmenttii@rmore, the assessment can be expanded foriagsess
the COED due to occupation provided data is avigillbm 1967 onwards

120\world Bank, 2009. “Assessment of Restrictions afeBtinian Water Sector Development,” Sector Note.

121 hid.
122 hid.

123 YNDP and Sweden, 2013, Water Governance in thb Regjion; Managing scarcity and securing the future
124 Mimi and Samhan. 2011. background paper for therteADA and ADC, 2007; Isaac, 2004; PWA 2009; WidBank 2009.
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ANNEX I: QUANTIFICATION AND VALUATION

Water Category and Subcategories

Quality and treatment of drinking water. The treatment of drinking water can occur at tweels: at the
drinking water treating station; and at the housstlevel. The CAWRD is calculated by determining thange
in production and thus, deriving the additionaltcoktreatment required at stations (for examplagmvthe
effluents discharged into the watershed withouattreent) and determining revealed or stated prefemen
revealed at the household level (e.g., when a haldéncur additional cost to supplement water sesy buy
bottle to ensure water quality, uses a filter, bailter, etc.). For the cost of the remediation,libeefits can be
derived from water dilution (production change) whdesalinated water is sought to be mixed with whte
domestic consumption and other investments thatrcall other sub categories in order to reducepttirition
of natural resource.

Quiality of drinking and domestic water and sanitatbn in urban and rural areas as well as irrigation
systems. The stated benefit is considered in thé® @nd derived from the replacement costs assdoith
alternative sources of domestic water (bottles,|swefanks, etc.). Or production costs associateth wi
cleaning/scouring septic systems in the absensergices.

Quiality of water resources.In this subcategory, it is exclusively anthropdgeorigin and is affected by the
discharge of domestic sewage, industrial effluemising and fisheries (fish in fresh water) as wasl runoff

due to nitrates and pesticides used in agriculfibe. reduction of leachate is however covered umgeste.
Pollution of surface water and underground watdecafwater use (domestic, agricultural and indabtri
ecosystem (eutrophication effects on direct, iraignd option values, etc.). Watershed and coasgals, the
cost of land, housing and apartments (hedonic)gatbe polluted areas, and eco-tourism (loss of dppity
especially along the river banks and polluted ®astowever, it is very difficult to assess the mekgption of
water quality by impact. Thus, using a contingeafugtion surveys to derive the revealed preference
(willingness to pay) of users to gauge the restmmadf desired resource. This method is based warsfer of
benefits (see Annex lll). Moreover, to restore tjulity of the resource, investments usually inetua choice
ranging from the use of simple and inexpensive WWfétesses such as natural ponds (common in wetland
ecosystems) with primary treatment to secondarewiary treatments; industrial effluents treatmbased on

the polluter pay principle and a campaign to ras@reness among farmers is to optimize the usesifgdes

and nitrates and promoting organic farming. In adrezne case where the resource is unrecoverable, a
substitution of the resource by a remote water Isuppd desalination and transportation of the wegsources
should be considered.

Salinity. The salinity of the surface water and groundwegef natural and anthropogenic origin (soil erosio
due to human activity), and effects on health & thater is used for domestic purposes (see abowkiby
Water Quality), agricultural productivity and ecems. Only the effects on agriculture are takém azcount
in this case with the use of a production changdetave the CAWRD. The cost of remediation may uadel
several alternatives: the salinity compensationgisnore fertilizer (however this is perverse beeatgollutes
water resources); dilution of groundwater resoutmedjecting normal wastewater treated; bettedlase by
implementing a planning strategy that includes neftation, responsible land management, preveriion
mitigation of water and wind erosion soil etc. Aimdan extreme case where the resource is unreaiolecra
substitution of the resource by a remote water Isuppd desalination and transportation of the wedsources
should be considered.
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Water-related diseasesThe change in health status is considered in ghixcategory. Some parameters of
water quality do not affect the taste of water sasththe excess of dissolved solids and sulfateaieMer, the
bacteriological quality of the water can cause aigs such as typhoid, hepatitis A, trachoma andtoeles. In
addition, the physico-chemical quality of the watan cause high blood levels of methemoglobin, Higiod
pressure and Blue baby syndrome which are respéctilue to the excess of chlorides, sodium andteis:
However, the causality between water quality arsgates is very difficult to establish definitivelgpecially
when it comes to cases of cancer associated watintiestion of pesticides that contaminate drinkirager or
the food chain. Thus, the most reliable causaktythat between the diarrhea that is transmittedutiir
biological contamination on the one hand and thek laf water quality including water drinking water,
inadequate sanitation status within the househaldl lack of hygiene (proper use of soap) by househol
members. Thus, a dose-response function, whichahgesly been established by a large number of etdvas
used to value water-borne diseases, including premanortality and morbidity from diarrhea affetiohildren
under 5 years and morbidity affecting the 5 yeat amore age group. Thus, the prevalence of diariéhe
region and the coverage of drinking water and atiait were considered in the dose-response funttioerive
the results. Regarding mortality, it is difficulb tassign a value on premature death and this iallysu
controversial. Yet the value of a human statistiéal(\VSL), which represents the reduction of ridipremature
death, was used. Also, the cost of illness wasidered for morbidity (hospitals, doctors, nursirgsiatants,
medication, number of days of inactivity, etc.).eTbost of remediation includes investments to emeethe
coverage of water supply and sanitation. This shdd accompanied by a good performance in terms of
operations and maintenance that are accounteceiarthlysis and the launch of an awareness camfaign
change in behavior with regard to hygiene in thasebolds. Effectiveness of services. Opportunistsean
also be calculated for the technical losses irdib&ibution network, which are considered in thiigdy, or lost
time to carry water or clean / disgorge septic sarfkurthermore, an increase in the efficiency obation
systems is done using the change in productivity.

Quantity. The scarcity of water resources could be a naplm@nomena and/or anthropogenic, and it manifests
itself by reducing the flow or runoff, which is eabated by the increased use of the resource staisu
population growth and economic activities. Moreovitie lengthening and disruption of cycles of didug
(frequencies and intensities) affect surface watel drawdown groundwater. The lack of flow is usuaffset:

in an emergency, by the spontaneous use of wagtetwaated or untreated, which could cause contatinim of

the food chain, in an intermediate case, by intdgptmping (rapid drawdown or use of non-renewabfesif
water) underground resources necessary to addoessstic needs and/or maintain agricultural proghigtiIn

an extreme case, a substitution of the resouragresga water supply augmentation via transfeidesalination
that increase the transport cost. The change idugtion, opportunity costs (foregone) and replacgnoests

are considered when calculating the CAWRD while tlest of the remediation depends on the chosen
alternative.

Erosion and Storage.Management of water resources is affected by @moand exacerbated by climate
changes that reduce storage capacity. The siltatimhsedimentation of dams, hill lakes, riverbedd eoasts
are compounded by inadequate land use upstrearh ésudeforestation, irresponsible management of soi
water and wind erosion of soils, etc.) and exaderbay climate change through the increased fregyuand
intensity of floods sometimes during wet seasonspliement costs can be calculated by considehiag t
reduction of the nutritional value of the soil thatust be compensated by fertilizer, the opportucitgts
(releases required to drain overflows) of watersland damage to the ecosystem, defensive experxlitur
(dredging, construction of small lakes to absoribesg sedimentation), replacement costs (higher dams
building new dams), opportunity costs (loss of med due to the reduction the volume of water staed
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reducing the life of dams and hill lakes, and retituncof ecosystem services. Moreover, the costemiediation

are in some cases the same costs used to valdedhadation such as investments for the constructimew
dams. But the remediation costs might also inclindeimplementation of a land use strategy thaticalude
instruments such as reforestation, constructionteofaces, responsible land management, prevention o
mitigation of water and wind soil erosion, etc.

Scarcity. Water scarcity is defined as the difference betweater needs and water use.
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ANNEX II: SPECIFIC METHOD FOR WATER RESOURCES

The total economic value (TEV) of water is a comalbion of use and non-use type of values (Table A2Ige
values include direct use and indirect use valdesi-use values include existence values, optionkeamiest
values. An example based on hypothetical improvesnienriver water quality has been chosen to erpégich
category:

Use Valus arise from the actual and/or planned use ofé¢hace by an individual, and be direct or indirect:

< Direct, such as when an individual makes actualofighke environmental asset improved, for example,
fishing where it was not possible to catch a fisfoke the improvements in water quality took place;

« Indirect use values are the benefits derived framsgstem functions gained, for example, where
recreational activities are created or enhanced tduerater quality improvements, individuals can
benefit in the form of increased recreational opptties without having to make a direct use of the
resource (e.g., walking alongside the river bank).

Non-use valueare often divided into:

« Existence values, which arise from knowledge tle service exists and will continue to exist,
independently of any actual or prospective use Hy individual. This type of use refers to the
economic value people place on improvements togtiedity of a river due to some moral and/or
altruistic reasons, or for the mere pleasure ofling that the river's water has been enhanced,;

» Option values refer to the value place on resoarftgure use. Because individuals are not suretvenet
they will use the resource in the future, theywitkng to pay to maintain the ability to use it;

* Bequest value is the value an individual placeghenability to preserve a resource so that it lsan
used by future generations.

TABLE A2.1 TYPES OF BENEFITS COVERED WITH THE PROPOSED METHOD

Benefit Types of water uses Example
Direct use In stream Recreational activities: Fighswimming, boating
Current use . Recreational activities: Hiking, trekking
' Indirect Near - - -
. benefits Relaxation, enjoyment of peace and quiet
Potential use stream - -
. Aesthetics, enjoyment of natural beauty
water quality -
benefits Option Preferences for future personal use oféseurce
Non use Existence Maintaining a good environment for alétgoy

Enjoyment from knowledge that future generationis v able to

Bequest | 1 ake use of the resource in the future

Source: Adapted from Baker et al. (2007).

The achievement of GES for water resources in Badess important because of the current trendwaier
pollution and availability. These are in most caBegond the assimilative capacity of the aquatmsgstems,
which make freshwater quality a principal limitatifior sustainable development.

In order to transfer the benefit functions from Balet al. (2007), the following variables have be€justed
from the original model:

« Current fresh water quality levels in Palestinddiaestandards);

* Average income levels per household in PalestineridBank);
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e Other socio-economic data: GDP in local currencg &PP conversion factors in Palestine (World
Bank).

These parameters are used in the WTP formulaerdéotlyi calculate the annual Willingness to Pay (\W1id?
set improvements in freshwater quality per houskpel year.

Considering the benefits derived from water qualibprovements is essential for making sound deassio
regarding the country’s aquatic ecosystems andtdtabiDecisions could for example relate to effitiand
equitable infrastructure investment in the watetae to the efficient degree of waste water treathand to the
design of policy measures, including economic imsnts such water pricing or taxes on water depleiind
pollution.

Society’s preferences for environmental improvermmatt not have a market value and have to be estimat
monetary terms by using valuation techniques. ‘N@arket valuation’ techniqgues must be applied talgisth
this portion of the TEV of water use. Valuationheirjues are based either on revealed preferensedlan
observed market values that can be used as stbstfor the improved environmental resource) orstated
preferences (based on surveys of willingness tg papecially for household water use and recreaition
services).

Determining the value of an individual’'s or commiyis use of water is very difficult, because watatues are
highly site-specific, dependent on type of useswalt as season, water quality, availability aniafglity. As
for types of uses, people make different uses demeesources, which translate into different valueor
example, the value of water for cooling purposesyidropower is different to that of water usedifdgation in
agriculture or for fishing in a lake.

Due to the lack of regional valuation studies oa thpic, and thémpracticability, due to time and budget
constraints, to conduct an original valuation study, the Besefunction Transfer (BFT) approach has been
applied to estimate the TEV of cleaner water. Trhisthod allows for the incorporation of differingcsm
economic and site quality characteristics betwaerotiginal study site for which the original batseeestimates
were obtained and the policy site under evaluatiémder this approach, typically only one originaluation
study is selected. The main assumption made is theatstatistical relationship between WTP values fo
improvements and independent variables are the $amteoth the study and policy site. In other worthse
method assumes that preferences/tastes are thef@abweth locations and differences in WTP are aelated

to differences in socio-economic and/or environrakoontext variables.

For this report, the benefit functions from Bakeak (2007) have been transferred to Palestine Jtady has
recently estimated the economic value placed byigingnd Welsh households for water quality improeats

at local and national level as a result of impletimgnthe Water Framework Directive (WFD) in the URhis
study is one of few studies that employed a stah@#fD ecological-based water quality metrics fosatgtion

of baseline levels and improvements. As an addititeature, Baker et al. (2007) offers detailediitssfor two
different WTP elicitation methods in the same syrirestrument, i.e., Contingent Valuation (CV) usibgth
payment card (PCCV) and dichotomous choice (DC&Jayment mechanisms. The advantage behind the use
of two different elicitation methods for the tramskexercise (the PCCV and the DCCV results) isnded to

offer ranges of WTP estimates that are represeatdtr policy purposes and illustrate the uncetjain
surrounding the results (i.e., sensitivity analysis

The following are important aspects to take intostderation when making use of the results repdreddw: 1)
only people resident in Palestine are consideneyl passible value that visitors to the country rhaye on the
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overall quality of water resources is not accourieedn this method; 2) values have not been sepdray types

of uses of water, although the types of valuedrmdlin Annex Il Surface Water Benefit TransfeAiR.1 are all
covered in the analysis; 3) the analysis illusgaeportion of the TEV of water quality improvengrib
Palestine, only valuation of people’s preferena@schanges in quality are included here; and 4)ag been
assumed that all water bodies of Palestine havesdinge value. This assumption becomes important when
considering that values for some water bodies neafiigher if they are of significant importance (stample

for cultural reasons) or if water resources arecgca/alues may also decrease when overall wagditgin the
country increases as a result of the improvements.

The benefits from water quality improvements coddrethis section by the application of the BFT huet are
related with the quantifiable portion of the TEVgrticular use and non-use types derived fronetijeyment
of good water quality by local residents of themoy The specific types of water uses coveredérhodel are
highlighted with examples in Table A2.1. It is inmf@nt to note that it is not possible to disaggtegalues for
the different types of uses outlined and that otyyges of water uses are valued and assessedeingattions of
this report.

The three scenarios retained in the Baker et @0{Rstudy are as follows:
e Scenario 1: 33 percent Successive Improvement &ffears, 15 years and 20 years;
e Scenario 2: 50% Improvement after 9 years, 30% afig/ears and 20% after 20 years; and

» Scenario 3: 100 percent Improvement after 9 years.

TABLE A2.2WTP PERHOUSEHOLDBASED ONPAYMENT CARD AND DICHOTOMOUSCHOICE BENEFIT
TRANSFER 2014

WTP per capita Scenario 1
33% Successive Improvement
after 9 years, 15 years and 20 years
(CL: 95%; CI +2.5%)

Million US$/year
2014 2012
Low Mid High
Total 4.76 1.69 2.26 2.82

Note: $PPP GDP per capita was used to adjust incdifferential between the UK and Palestine anditie®@me elasticity
is considered at 0.4.
Source: Baker et al. (2007); World Bank (2015); a&dhors.

Mean WTP values for scenario 1 in Palestine rabgéseen US$ 1.7 and US$ 2.8 per year per capitaldTa
A2.2) depending on the two payment mechanisms wsee original contingent valuation method emplbye
Baker et al. (2007). Results are shown in a raong#iustrate the degree of uncertainty associatétl the
benefits estimates that were elicited through aesuthat used the Contingent Valuation (CV) methogip
using both payment card (PCCV) and dichotomousceh(@@CCV) as payment mechanisms. The lower end of
the range represents mean values of the PCCV faantatthe upper-bound range is derived from the DCCV
model. The benefit transfer provides “order of miagte” results, in order to communicate the scald a
significance of the potential benefits arising fronproved surface water quality.

Considering the benefits derived from water quaiibprovements is essential for making sound deassio
regarding the country’s aquatic ecosystems andtdtabiDecisions could for example relate to efficiand
equitable infrastructure investment in the watetae to the efficient degree of waste water treathand to the
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design of policy measures, including economic imsnts such water pricing or taxes on water depleiind
pollution.

Society’s preferences for environmental improvermmeatt not have a market value and have to be estimat
monetary terms by using valuation techniques. ‘N@arket valuation’ techniqgues must be applied talgisth
this portion of the TEV of water use. Valuationheirjues are based either on revealed preferensedlan
observed market values that can be used as stbstfor the improved environmental resource) orstated
preferences (based on surveys of willingness tg papecially for household water use and recreaition
services).

Determining the value of an individual’'s or comntyis use of water is very difficult, because watatues are
highly site-specific, dependent on type of usesyel as season, water quality, availability anliatslity. As
for types of uses, people make different uses demeesources, which translate into different valu€or
example, the value of water for cooling purposesyidropower is different to that of water usedifdgation in
agriculture or for fishing in a lake.

Due to the lack of regional valuation studies oa thpic, and thémpracticability, due to time and budget
constraints, to conduct an original valuation study, the BeseRfunction Transfer (BFT) approach has been
applied to estimate the TEV of cleaner water. Trhisthod allows for the incorporation of differingcsm
economic and site quality characteristics betweerotiginal study site for which the original batseestimates
were obtained and the policy site under evaluatiémder this approach, typically only one originaluation
study is selected. The main assumption made is tHetstatistical relationship between willingnesgpay
(WTP) values for improvements and independent bletaare the same for both the study and poliey #it
other words, the method assumes that preferenstes/tare the same for both locations and diffeseimc&/TP
are only related to differences in socio-economid/ar environmental context variables.
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ANNEX IIl: BENEFIT TRANSFER METHODOLOGY

Given the complexity and costliness of performinG\4, the next best alternative was to use a betrefisfer
for CV performed for the DALY lost in terms of Vawof Statistical Life, which is a WTP to reduce tisk of
dying prematurely, and the WTP to improve wateouese quality”®> The benefit transfer involves transposing
existing monetary environmental values estimatednat site (study site) to another (policy site)jally with
similar context or physical characteristiésThere are two approaches for the benefit transfier:unit value
transfer; and the transfer function. In this patc case, we will rely on the unit value transéerd more
specifically on the transfer of the unit to adjfstdifferences in income value as described inrd\{2009).

The transfer of the unit to adjust for differengefncome value is as follows:
WPp =WPs x (Yp/Y$)

Where :
WPp = willingness to pay by household in policy rty
WPs = willingness to pay by household in study ¢oun
Yp = income in the country policy denominated in rghasing power parity dollar (PPP$)
Ys = income in the country of study denominated purchasing power parity dollar (PPP$)
R = income elasticity for different environmentalogls and services, which are considered normal 5j6bare
typically greater than 0 (perfectly inelastic whislould have meant that the WPp = WPs only adjubiethcome
where 3 = 0) and smaller than 1 (inelastic), atenofange between 0.7 and 0.4.

In this particular case, the lower and upper incaiasticity is assumed to be conservatively setvéen 0.7
(more inelastic) and 0.4 (less inelastic), whichanmgethat the percentage responsiveness of quaetinanded
(in this case the resource) is significantly anghgly lower to the percentage change in incomeeetvely. For
Palestine, the 0.4 elasticity is used.

125 per Capita GDP Adjustment for Transnational Tranghis implies that people spend a smaller prisgoof their disposable income
on environmental impacts when income decreasesuitierlying implication is that environmental go@utal services are neither
necessities nor luxury goods but normal goodsgsihe poor spend more of their income on necesgfian the rich.

126 Navrud (1996); and USDA website: <www.csrees.ugmanea/nre/in_focus/ere_if_environmental.html>.

127 pearce (2003).
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