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0 Abstract

Due to the poor sanitation system inside Palestine, which is resulted from the Israeli
policies towards the Palestinian wastewater sector, the collected wastewater from the
urban communities in the West Bank is discharged into different Wadis without
treatment. The discharged wastewater is flowing towards Israel, and the Israeli side treats
the discharged wastewater on the Palestinians expense (by deducting a part from
Palestinian tax money) and gets benefit from the treated wastewater. . The Palestinian
side always claims that the invoices which are sent by the Israelis have no reliable figures
about wastewater discharge in both quantity and quality. The aim of this study is to
examine the main transboundary wastewater streams in terms of their quantity and
quality to support the decision makers, planners and designers in dealing with these
streams. The study targeted six main transboundary streams that convey the discharged
wastewater from the West Bank towards the Israeli WWTPs inside the Green Line which
are: Wadi Al-Mogqatta, Wadi Al-Zomar, Wadi Al-Zuhur (Wadi Salman), Wadi Suriq
(Wadi Al-Jeeb), Wadi Beit Jala and Wadi Al-Samen. The total amount of discharged
wastewater in the targeted streams is 11 mcm/ year. When the discharged wastewater
reaches to Israel, it is not classified as highly strength wastewater due to the natural
treatment. It is better for the Palestinians to treat the wastewater instead of discharging it
into the wadis to be treated in Israel in order to get benefit from the reuse of treated
wastewater in the agriculture. Treating and reusing of the wastewater from the targeted

streams will increase the volume of agricultural water by 12%.



1 Introduction

1.1 Project Background
This report takes a good deal of literature from the work of HWE in wadi Nar and Bet
Selem report in the West Bank. This is an official acknowledgment to their work in this

regard.

Due to the poor sanitation system inside Palestine, which is resulted from the Israeli
policies towards the Palestinian wastewater sector, the collected wastewater from the
urban communities in the West Bank is discharged into different Wadis without
treatment. The discharged wastewater is flowing towards Israel, and the Israeli side treats
the discharged wastewater on the Palestinians expense (by deducting a part from
Palestinian tax money) and gets benefit from the treated wastewater. The Israeli side
deducts the money without referring to the Palestinian side and sends invoices of the
deducted money. The Palestinian side always claims that the invoices which are sent by
the Israelis have no reliable figures about wastewater discharge in both quantity and
quality (ToR). The aim of this study is to examine the main transboundary wastewater
streams in terms of their quantity and quality to support the decision makers, planners

and designers in dealing with these streams.

This study is prepared by the House of Water and Environment (HWE) and funded by the
Austrian Development Cooperation through the Palestinian Water Authority (PWA).

1.2 Wastewater Sector in Palestine:

The Palestinian areas are suffering from limited water resources and poor sanitation
system. A general overview on the current situation of sanitation system in the West
Bank shows that only 31% of the West Bank population is connected to sewer networks,
while the remaining 69% relies on cesspits (World Bank, 2009). Approximately, 70% of
households in the urban cities are connected to the sewerage networks, while in the rural
and semi-urban communities, which form about 60% of the total population in the West

Bank, the collection systems are rarely (FEW and HWE, 2007).



Very little progress in the construction of wastewater treatment plants has taken place on
the ground. There are only five WWTPs exist in the West Bank, only one large scale
WWTP in the Al-Bireh municipality is operating in a proper way and achieve efficient
treatment, while the other WWTP, which are constructed in early 1970s in Jenin,
Tulkarem, Ramallah and Habron, achieve low treatment efficiency due to the poor
design, overloading and improper operation and maintenance of the WWTPs (FEW and

HWE, 2007).

Raw or partially treated wastewater is discharged into the wadis in the open environment
where it is used for irrigation purposes (FEW and HWE, 2007). In Ramallah, Hebron and
Jenin, effluents of poor quality from the existing WWTPs are discharged into wadis. It is
estimated that there are 25 MCM of untreated sewage discharged to the environment each
year at over 350 locations in the West Bank (World Bank, 2009). The discharged
wastewater composes the wastewater streams that are flowing through the Palestinian
community towards the Israeli side. In the Israeli side, Israel built several WWTPs to
treat the discharged wastewater and Israel gets benefit from the treated wastewater by

using it in irrigation and groundwater recharge.

This poor sanitation system inside Palestine refers mainly to the Israeli neglecting for the
wastewater sector inside the West Bank during the Israeli Civil Administration control,
where Israel built only four WWTPs inside the West Bank in early 1970s, these WWTPs
are in Jenin, Tulkarem, Ramallah and Habron (Beit Selem, 2009). After Oslo agreement,
the wastewater sector does not developed due to the current Israeli Polices and obstacles
towards implementing of wastewater projects inside the Palestinian areas. So a very little

progress in the construction of wastewater treatment plants has taken place on the ground.

1.3 The Israeli Policy:

Implementing a wastewater project inside the Palestinian areas is a complicated process;
this is for both the implementation of wastewater collection systems and WWTPs. Any
wastewater project must pass through several steps prior to the implementation, these

steps are:



- Joint Water Committee (JWC):

The JWC was established according to Oslo II Interim Agreement- Article 40, and it
is responsible for the management of water and wastewater inside Waste Bank and
Gaza Strip. Any wastewater project inside the Palestinian areas whether in area A, B
or C must be submitted to the JWC in order to get an approval for project
implementation from them. The Israeli side in the JWC puts many conditions for the

approval and asks for many studies and always delays the approval.
- Israeli Civil Administration :

In general, it is preferable to locate WWTPs in remote area away from built-up area
to avoid environmental and health problems; this will lead to construct the WWTPs in
area C where most of the remote areas are within area C. If the project is within area
C, the project must also be approved by the Israeli Civil Administration. Getting an
approval from the Israeli Civil Administration is very complicated process and takes a
long time, therefore, the Palestinian prefer to avoid implementing WWTPs within
area C to facilitate getting approval from the Israeli side. Currently, the conducted
feasibility studies for wastewater projects inside Palestine consider this constrain as
an important element for the determination of the WWTPs locations, and this

constrain is included within the selection criteria for the WWTPs locations.
- Effluent Quality Standards:

Based on the Memory of Understanding that was signed between the Israeli and
Palestinian sides on December, 2003 that includes ‘guidelines and technical criteria
for sewerage projects’, effluent quality should not exceed the values of BOD= 20
mg/L and TSS= 30 mg/L in the first phase. And if the end use of effluent is for
irrigation in areas of high hydrological sensitivity or discharging into wadis or
streams, the effluent quality limit should be changed in the second phase to be BOD=
10 mg/L and TSS= 10 mg/L. Commitment to these high standards increase the capital
and operational costs of the WWTPs; this reflect on the ability of citizens to pay the

operational cost of the treatment and threatening the projects sustainability.



- Connection of the Israeli Colonies:

Based on the Palestinian Authority vision towards the illegality of Israeli colonies
inside the West Bank, the Palestinian Water Authority (PWA) policy refuses to
connect any wastewater coming from the Israeli colonies with the Palestinian
WWTPs. PWA consider the providing of services for the Israeli colonies by treating
their wastewater in the Palestinian areas means that the Palestinian recognize the right

of the Israeli colonies to be exist in the Palestinian lands.

When there is a nearby Israeli colony to the proposed Palestinian WWTP location,
Israel through the JWC tries to force the Palestinian to serve the wastewater of the
colony which delays getting the approval from them and increase the complexity of

the approval process.

1.4 Transboundary Wastewater Streams between Israel and Palestine:
There are many wastewater streams that flow through both the Palestinian and Israeli
sides. Some of the streams flow from the West Bank into Israel, eventually reaching the

Mediterranean Sea. Others flow eastwards to the Jordan River and the Dead Sea.

1.4.1 Effect of the Transboundary Wastewater Streams on the Palestinians:

There are many negative impacts for the transboundary wastewater streams on the
environment and the Palestinian communities. These streams pollute the groundwater
which is the most important sources of water for the Palestinians. The problem is even
worse when raw wastewater is disposed on the outcrops of Upper aquifer of the Lower
aquifer directly. The effect of that is that raw wastewater mixes with the groundwater
body with a considerable strength because it travels a short distance through cavities
which results in a short travel time. The overall effect is direct pollution to groundwater

resources.

The wastewater streams pass through the Palestinian communities beside the residential
areas which cause a great suffering to the nearby people. The wastewater streams produce
bad odors, increase the spreading of insects and of course have a negative impact on the

people health in those communities (Photo 1.1).



Photo (1.1): Flow of Wadi Al-Zomar in Anabta village

1.4.2 Transboundary Wastewater Streams inside Israel:

Israel built several WWTPs inside the green line to treat the wastewater that is discharged
from the Palestinian side. Israel gets benefits from the treated wastewater by reuse it in
agricultural projects and groundwater recharge. The Israelis deduct both capital and
operational costs of these WWTPs from the Palestinian tax money that are collected by
the Israelis. According to Beit Selem report, (2009), the deducted money by the Israelis is
more than 200 million NIS until 2009, these money include the construction and

rehabilitation costs of the WWTPs inside Israel and operational costs of these treatment.

There is no clear agreement between the Israeli and Palestinian sides about the treatment
of the discharge wastewater. The Israeli side sends invoices for the Palestinian Authority
about the deducted money. By reviewing some of the Israeli invoices that were gained

from PWA, it is found that:

- In general, Israel sends the invoices for the Palestinian Authority to inform them
about the amount of deducted money for the treatment of the discharged
wastewater from a certain Wadi at certain period without clear breakdown
analysis for the deducted money. Some of the invoices include the quantities of

the discharged wastewater without details about the cost and how the Israeli



calculate the deducted money, while other invoices include the costs without the
quantities of the treated wastewater.
In some cases and based on the Palestinians request, Israel sends breakdown
analysis for the calculation of the deducted money. For the calculation of the
discharged wastewater quantity, the Israelis used estimated values in some cases
and measured values in other cases. For example, the amount of wastewater from
Beit Jala Wadi was calculated on the measurements that carried out on Biet Jala
pipe line in 2006 by the Israelis, while the amount of wastewater that is
discharged form Birnabal, Al Jeeb and Al Ram into Wadi Surik was estimated. In
this example, the Israeli estimation for the daily wastewater production is 100
liter/capita, which is unreasonable.
The Palestinian side does not participate in the measurement or estimation of the
quantity and quality of the wastewater production.
There are different tariffs for the treatment of one cubic meter of wastewater
inside Israel. In 2010, the following wastewater tariffs are used to calculate the
deducted money (Including addition of 16% for the Added Value Tax):

o Beit Jala and some of Bethlehem that discharge in Wadi Beit Jala: 1.88

NIS.
o Birnabala, Al Jeeb and Al Ram that discharge in Wadi Surik: 2.12 NIS.
o Jenin area that discharge in Wadi Al Mugqatta: 0.97 NIS.

1.5 Project Objective:

The aim of the project is to examine the main transboundary wastewater streams in terms

of their quantity and quality to support the decision makers, planners and designers in

dealing with these streams.

The specific objectives of the project:

Find the quantity of wastewater discharge in the main transboundary wastewater
streams that flow from West Bank toward Israel.

Determine the wastewater characteristics of the streams.



2 Transboundary Wastewater Streams

There are 15 streams that cross the Palestinian/Israeli Green Line within Israel and the
West Bank and Gaza Strip. Twelve of these are major streams that flow to the West
direction toward the Mediterranean Sea and the other three flow to the East toward the
Dead Sea and the Jordan River. All of them originate in watersheds located in the

Palestinian Authority areas and then flow towards Israel (GZA).

This study targeted the main transboundary streams that convey the discharged
wastewater from the West Bank towards the Israeli WWTPs inside the Green Line. These
streams or Wadies are Wadi Al-Moqatta, Wadi Al-Zomar, Wadi Al-Zuhur (Wadi
Salman), Wadi Suriq (Wadi Al-Jeeb), Wadi Beit Jala and Wadi Al-Samen. Table
2-lincludes the Israeli names and locations for the streams. Figure 2-1shows the location

of the targeted streams.

Table 2-1: The Main Transboundary Streams between West Bank and Israel

No. | Stream (Wadi) Israeli Name District
1 | Wadi Al-Moqatta Kishon Stream North Jenin
2 | Wadi Al-Zomar Alexander Stream Nablus and Tulkarem
3 | Wadi Al-Zuhur Yarkon Stream Qalqilia
4 | Wadi Suriq Modein/ Suriq Stream West Ramallah
5 | Wadi Beit Jala Suriq Stream Bethlehem
6 | Wadi Al-Samen Hcbron or Beer South Hebron
Sheva Stream
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Figure 2-1: Location Map of the wastewater Streams
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2.1 Description of the Targeted Streams and Measuring Points:

This section presents the sources of wastewater that are discharged into the targeted
streams and the measuring points within the streams. Table 2-2 summarizes the location
measuring points and source of wastewater at those points. Detailed maps for each Wadi

showing the measuring points are provided in Annex (1).
1- Wadi Al-Mogqatta:

Wastewater from Jenin City and Jenin Camp is collected and partially Treated in Jenin
WWTP then flows by gravity through Wadi Al Moqatta towards Gilbo’ WWTP inside
the Green Line. There was one measuring point within the Wadi which is after Jenin

WWTP.
2- Wadi Al-Zomar:

Wastewater from West Nablus City is collected and discharged into Wadi Al-Zomar then
flows by gravity towards the Green Line in Tulkerem area. The wastewater in the Wadi is
collected from West Nablus, Ein Beit Alma Camp and some adjacent communities which
are partially served by sewage network (Beit Iba, Deir Sharaf, Zawata, Anabta).
Wastewater from Tulkarem city, Tulkarem camp and Nur Shams Camp is collected and
partially treated in Tulkarem ponds then flows towards the Green Line. Wastewater from

Nablus and Tulkarm areas is treating inside the Green Line in Yad Hanna WWTP.

There were three measuring point in Wadi Al-Zomar District; the first point was at the
beginning of Wadi Al-Zomar near Beit Eba, the second point was at the end of Wadi Al-
Zomar in the Palestinian areas at Tulkarem area and the third one was at the outlet of

Tulkarem ponds.
3- Wadi Al-Zuhur:

Wastewater from Qalgilia City is collected and flows through conduits under the
separation wall until reaching Wadi Al-Zuhur inside the Green Line. The collected

wastewater is treated in Ner Elyaho WWTP inside the Green line.

10



There were two measuring points; the first point was in a manhole that collects the
wastewater from the North and East parts of Qalgqilia City (about 70% of the city), and
the second one was in a manhole that collects the wastewater from the Western part of

Qalgqilia City.

4- Wadi Suriq

Wastewater from Ramallah City is collected and partially Treated in Ramallah WWTP
then discharged into Wadi Suriq. Wastewater from Al-Jeeb, Bir Nabala and Al-Ram is
also collected and discharged into Wadi Suriq. This discharged wastewater is flow by
gravity towards the Green Line until reaching Suriq WWTP inside Israel. The measuring

was at the outlet of Ramallah WWTP.

5- Wadi Beit Jala

Wastewater from Beit Jala and some parts of Bethlehem City is collected and discharged
into Wadi Beit Jala then flows by gravity towards the Green Line until reaching Suriq
WWTP inside Israel. The measuring point was at the last manhole at the outlet of the

sewage network.

6- Wadi Al-Samen

Wastewater from Hebron City and Kiryat Arbaa Colony is collected and discharged into
Wadi Al-Samen, the wastewater flows by gravity towards the Green Line until reaching
Shoket WWTP inside Israel. The measuring point was at the end of Wadi Al-Samen in

the Palestinian areas beside the Green Line.

Table 2-2: Measuring Points and Wastewater Flow in the Targeted Streams

Stream Source of Coordinates of Received
No. (Wadi) Measuring Points Wastewater Measuring Points Israeli
Discharge X Y WWTP
1 Wadi Al- | Afier Jenin WWTP Jenin City & Jenin 177.008 | 209875 Gilbo’
Mogatta through the Wadi Camp ’ ’ WWTP
At the Beginning of
Wadi Al- | Wadi Al-Zomar/ Beit West Nablus 167,835 | 184,222 Yad Hanna
2 7 Eba area WWTP
omar
At the End of Wadi West Nablus, Ein 153.015 | 192.298
Al-Zomar/Tulkarem Beit Alma Camp ’ ’

11




area and some adjacent
communities
Tulkarem city,
tlet of Tulk
Outle }‘)’ n; M| Tulkarem camp and | 151,832 | 191,326
ones Nur Shams Camp
North and East part
; Manhol 146,361 | 177,2
3 Wadi Al- anhole of Qalgilia City 6,36 77,257 Ner Elyaho
Zuh . rt of WWTP
e Manhole Western part of 1170 193 | 146,439
Qalqilia City
Wadi
Outlet of Ramallah
4 .
Suriq WWTP Ramallah City 167,815 | 143,714 .
Suriq
Wadi Beit Jala and some WWTP
5 . Outlet of the sewage | o of Bethlehem | 167,711 | 125,735
Beit Jala network .
City
Wadi Al- End of Wadi Al- Hebron City and Shoket
6 Samen- beside the Kiryat Arbaa 143,779 | 084,214 oxe
Samen . WWTP
Green Line Colony

2.2 Other flowing wastewater streams and Proposed Measuring Points:

7- Wadi Al Matwi

Wastewater from Salfit City and Ariel Colony is collected and discharged into Wadi Al-

Matwi which crossing Burqin Village towards the Green Line.

8- Wadi Al-Bathan (Wadi Al-Faraa)

Wastewater from East Nablus City is collected and discharged into Wadi Al-Bathan

which mixes with flowing fresh water from Al-Bathan springs then flows by gravity

towards the Jordan River.

9- Wadi Al-Qelt

Wadi Al-Qelt receives treated wastewater from Al-Birech WWTP in addition to raw

wastewater from east Ramallah city (Qalandia camp) and raw wastewater from Adam

Colony. The discharged wastewater is flowing to the east towards the Jordan River.

10- Wadi Al-Nar

Wadi Al-Nar receives wastewater from East Jerusalem (inside the Green Line), east

Bethlehem city and Biet Sahour.

12




Proposed Measuring Point:

Table 2-3 includes the location of the proposed measuring points in the Wadies and their

coordinates. The points are shown in Figure 2-1.

Table 2-3: Proposed Measuring Points in Wastewater Streams

Coordinates of Measuring Points

No. | Stream (Wadi) Measuring Points
X Y
At the Convergence between
Salfit City wastewater and Ariel 162829 165751
7 Wadi Al Matwi
Colony wastewater
At the end of Wadi 154014 162382
8 | Wadi Al-Bathan At the end of Wadi 198206 170174
9 Wadi Al-Qelt Near Mukhmas area 186361 138155
Near Al-Ubedeia area at the
10 Wadi Al-Nar 177226 126482
regional road

13




3 Methodology

Since the beginning of the project, HWE selected a professional team to fulfill and
achieve the goals of the project. Plans and programs were putted and set to accomplish

the works of the project within the required period of the project.

As mentioned before, HWE team selected 6 wadis for studying. Three of them are
located in the North of the West Bank (Al- Zuhur, Al-Zomar, Al-Mogatta), two of them
are located in the South of the West Bank (Al-Samen, Beit Jala) and one is in the middle
of the West Bank (Wadi Suriq- Ramallah WWTP).

HWE team conducted 6 monthly field visits for each Wadi. The field visits were in
different seasons, where the field visit months are June, July, October, November,

January and February. The work included three main activities:

1. Flow measurements: this includes site measurements, time of measurements,
equipment, methods for calculating the dimensions of the channel and Methods of
calculating the amount of flow.

2. Sampling: this process includes sampling site, period, equipment used in
measuring and the size of the sample

3. Monthly report

3.1 Flow Measurements
The cross section and the dimensions of each measuring point were selected according to

the circumstances of the Wadi path which varied between circular, rectangular and pipe.

Table 3-1: Geometric Cross Sections for each Measuring Point at the Wadis

Name Cross Section

Wadi Al Zuhur Circular
Wadi Al-Moqatta Circular
Wadi AL-Samen Parabolic
Ramallah WWTP Circular
Wadi Beit Jala Circular
Wadi AL-Zomar- Nablus Parabolic
Wadi AL-Zomar-Tulkarm Parabolic
Tulkarem WWTP Circular

14



Photo (3.1): Inlet point at Tulkarem WWTP

Photo (3.2): Flow Section in wadi Al-Zomar

The Calculation mechanism of the flow quantity was based on two dimensions which are:

1. The position of wadi path and its dimensions.
2. The Flow Meter equipment that used to measure the velocity of the wastewater

flow during a specified period with specific dimensions.

Table 3-2: Sample Calculation of Wastewater Flow at Wadi Al-Zuhur (Wastewater from North and East Parts

of Qalqilia City)
Values of Parameter Results
Equation
2 L= 33 cm
R = L_ E R=18.6 cm
8h 2 h=10cm
s L L c L=33cm O 18
= |2sin ~ —]+ 7.3 =2.
[ (ZR) R=18.6 cm
0=2.18
1 L
A= [ER(Z)Z] — [E X (R — h)] R =18.6 cm A =0.02359 m’
P P=116
V= T V=0.999 m/sec
t =30 sec
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A=0.02359 m’
V=0.999 m/s

Q =0.0235m’/sec
=1.41 m*/min
= 84.6 m’/hr
=2030 m’/day

Photo (3.3): Measuring Flow of Wadi Al-Zomar

Regarding the time of site visits, site visits were conducted at the first of the month. The

time period of measuring began at 8 am till 5 pm. Table 3.5 explains the site visit time

schedule.

Photo (3.4): Preparing Flow Meter Device for

Measuring

Table 3-3: Schedule of Monthly visits for flow measurement

Name Field Visit Date | Field Visit Time
Wadi Al Zhour Jun, 2010 08:00 - 11:30
Wadi AL Zomer Jul, 2010 11:30 - 13:30
Wadi A — Mogqata Oct, 2010 13:30 — 15:30
Wadi AL —Samen Nov, 2010 12:00 — 14:00
Ramallah WWTP Jan, 2011 08:00 — 10:00
Wadi Beit Jala Feb, 2011 10:00 — 12:00

3.2 Sampling

Sampling process was conducted two days per month during the period of the project.

The average field visits number is six for each wadi. The northern wadis were visited in
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one day and the southern and middle wadis were visited in another day. Table 3.6 shows

the sampling process.

Table 3-4: Schedule of Monthly visits for Sampling

Name First Day Second Day Region
Wadi Al Zhour North West Bank
Wadi AL Zomer North West Bank
Wadi A — Moqata North West Bank
Wadi AL —Samen South West Bank
Ramallah WWTP South West Bank
Wadi Beit Jala Middle West Bank

Regarding the size of the sample and its collecting measurements, 2 liters of Wastewater
was taken and kept in a plastic bottle which printed on the bottle time of the site visit,
Wadi's name and the sample symbol. The samples were collected with tool made of for
the purpose of the project. It consists of a stick ends with a bowl (See Photo 3.7). The

samples were delivered to Al-Najah University laboratory for testing.

Photo (3.5): The Sample Taken in the Field Photo (3.6): The Device which are Used for
Sampling

3.3 Monthly Report

By the end of the month, a monthly report was submitted to PWA and contains the

following items:
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Wadi Information.

Physical description of the wadi.
Water Quality.

Wadi Discharge.

Detailed Map for Each Wadi.
Flow Measurements sketch.
[lustration Drawing.

Flow Values Calculations.

A S R I e

Aerial photograph for the measuring area.

10. Pictures from the site.
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4 Final Results of Quantity and Quality

4.1 Final Results of Flow Measurements

The total amount of discharged wastewater in the targeted streams is 11 mcm/ year.
Table 4-1 and Table 4-2 include the final results of flow measurements, the detailed
calculations are exist in Annex (2). The average daily flow is calculated based on one

instantaneous measurement in the day.

Table 4-1: Final Results of Flow Measurements at the Targeted Wadies

Q1 Q2 Q3 Q4 Q5 Q6 Q avg.
(m’/day) | (m’day) | (m’/day) | (m’/day) | (m’/day) | (m’/day) | (m’/day)
Date (15-16)/ (20-21)/ (5-6)/ (9-10)/ 2-1)/ (1-2)/ Avg.
06/2010 07/2010 10/2010 11/2010 01/2011 02/2011 Value
Wadi Al-Zuhur 3031 3334 2741 2720 3170 2799 2999
Wadi Al -Mogqatta 2039 2384 2306 2688 3840 4320 2929
Wadi Beit Jala 3274 3136 2773 2600 2880 3456 3019
Wadi AL-Samen 6670 6687 6203 5728 5184 5760 6038
Ramallah WWTP 1805 2134 2253 1700 2160 2004 2009
Wadi AL-Zomar 13642 13054 13893 12104 14005 15436 13689
Table 4-2: Final Results of Flow Measurements at Wadi Al-Zomar District
Q1 Q2 Q3 Q4 Q5 Q6 Qavg.
(m*/day) | (m’day) | (m*day) | (m*/day) | (m’/day) | (m*day) | (m’/day)
Date (15-16)/ (20-21)/ (5-6)/ (9-10)/ (2-1)/ 1-2)/ Avg.
06/2010 07/2010 10/2010 11/2010 01/2011 02/2011 Value
Beginning of Wadi
ALZomar/ Nablus 10981 11543 11733 11880 15264 17453 13142
End of Wadi AL-
Zomar/ Tulkarem 9322 8778 10005 8562 10368 11808 9807
Tulkarem WWTP 4320 4276 3888 3542 3637 3628 3881
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Figure 4-1 shows the variation in the wastewater discharge in each Wadi during the

project period.

Wadi Discharge vs. Time

14000
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Figure 4-1: Flowing Wastewater in the Targeted Wadis during the Project Period

The variation in wastewater discharge in each Wadi is impacted by the following

factors:

- Weather Temperature: during the hot weather, the consumption water is
increased which reflect on the wastewater production and discharge, but this
factor impact is restricted by the availability of supplied water. Figure 4-1 shows
that the wastewater discharge in November is lower than the summer months in

most of the Wadis due to the low water consumption.
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- Rain Time: In general, the wastewater discharge is increased during the rainy
time (Wet weather flow is more than dry weather flow). The increased in
wastewater discharge during the rainy time in the measured points is impacted by
several factors which are

1. The intensity of rainfall and formation of storm water runoff.

2. Location of the measured point whether at the end of a closed system
(sewage network) or at an open system (within the Wadi discharge). The
effect of rains on the open system is higher due to the receiving of storm
water from some sub-streams.

Figure 4-1 shows that the impact of rains on Wadi Al-Zomar and Wadi Al-
Mogqatta (open system) is high, while on Ramallah WWTP, Wadi Beit Jala and
Wadi Al-Zuhur (closed system) is low; this is refered to the second factor. The
discharge in Wadi Al-Samen during the rainy time is lower than the dry weather
flow; this refers to the first factor that there is no enough rainfall intensity to form
storm runoff.

- Time of measuring: the water consumption varies through the day hours which
reflect on the wastewater generation. Since the daily average flow is calculated
based on one instantaneous one measure during the day and the discharge
measuring were not at the same hour during the measuring months (See Table 3-3

and Annex 2); the average daily flow is affected by this factor.

4.2 Final Result of Quality Analysis
This section includes the final results of wastewater characteristics for all the studied

Wadies (Table 4.3). All of the quality data exist within Annex (3).
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Table 4-3: Final Results of wastewater Characteristics at the Targeted Wadis

— Date of - BOD COD TSS NH4 PO, Cl B TDS DO Temp.
ocation Sampling = (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (%) C°
Average 73 | 241.8 | 4933 | 2853 35.6 14 258.3 9.6 1013.2 1.3 20.1
Wadi Al-Zuhur Min. 6.8 | 162 400 44 23 0.2 250 <1.0 915 0.98 18.4
Max. 7.7 | 389 640 462 48 4 300 11.96 1192 2.1 21.5
) Average 75 13343 | 6620 | 617.7 113.8 1.6 457.3 8.5 1364.2 1.9 16.9
Wadi Al- _
M Min. 73 | 234 425 106 83 0.48 375 1.65 1204 1 2.6
oqatta
Max. 7.8 | 454 880 2740 168 3 575 13.07 1600 2.56 20.9
Average 7.8 | 468.7 | 900.0 | 625.6 114.3 2.1 422.7 5.6 1437.7 1.9 20.4
Wadi Beit Jala Min. 7.4 | 248 800 524 92 0.25 275 3.16 1104 0.89 19
Max. 8.1 | 589 960 728 130 55 550 41.35 1980 2 21.6
Average 7.6 | 2652 | 4043 | 97747 | 104.0 1.9 754.8 5.0 1839.3 1.9 20.4
WadiAbSamen Min. 74 | 117 | 320 7080 83 0.25 500 | <1.0 | 1300 1 19
Max. 7.7 | 405 560 11710 123 3.2 1325 7.44 2390 3.7 21
Average 7.2 1103.7 | 260.0 104.0 68.1 2.1 347.7 3.6 1093.3 1.2 19.2
Ramallah Vi
mn.
WWTP 6.9 43 120 42 47 0.3 250 1.4 854 0.87 18
Max. 7.7 | 286 480 166 96 6.3 475 | 101.31 | 1660 2 20.1
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Date of BOD COD TSS NH4 PO, Cl B TDS DO Temp.

Location pH
Sampling (ng) | (mgA) | (mgl) |(mgh) | (mgl) |(mgh) |(mgl) | (mgh) (%) c
. Average 7.6 | 2824 | 502.7 3566.7 81.9 1.5 774.7 6.4 1736.5 1.4 19.8

'Wadi Al-Zomar/ i
T Min. 7.0 109 240 1268 64.8 0.16 300 1.77 876 0.78 19
ulkarem

Max. 7.9 470 720 9510 94 5.5 1200 68.36 2510 2.4 20.7
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Some comments on the quality data from Table 4-3:

- Classifications based on wastewater characteristics: Table 4-4 shows the
classification of wastewater in the measuring points in terms of organic

concentration.

Table 4-4: Classification of Wastewater in Terms of Organic Concentration

Avg. BOD | Avg. COD .
Location Classification
(mg/) (mg/)
Wadi Al-
241 4933 Medium
Zuhur
Wadi Al-
334.3 662.0 Medium to Strength
Mogqatta
Wadi Beit
468 900.0 Strength
Jala
Wadi Al-
265.2 404.3 Medium
Samen
Wadi Al-
Zomar- 282.4 502.7 Medium
Tulkarem

* Typical categories of raw wastewater in terms of contamination degree (according to FAO, 1992) are existed in

Annex (4).Existing data for wastewater quality in the West Bank shows BOD values
ranging between 400 mg/l to 1400 mg/l with an average of about 600 mg/l (Haddad, M.).
This high BOD level refers to the low per capital water consumption in Palestine
compared to the developed countries (Isaaq, J.). This is compatible with the BOD value
of Wadi Beit Jala where the measuring point was at the outlet of the sewer network,
while the BOD values of Wadi Al-Moqatta, Wadi- Al-Samen and Wadi Al-Zomar are
less than 400 mg/l and classified as medium wastewater; this is because the wastewater
receives natural treatments (during its flow through the Wadies before the measuring
points) by natural aeration which cause degradation of organic matter. So there is an

important conclusion that the discharged wastewater is not classified as highly strength

wastewater when it reaches to Israel due to the natural treatment. Wadi Al-Zuhur
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wastewater is classified as medium wastewater; this is refers to high per capital water

consumption in Qalqilia city.

- BOD: COD Ratio: This ratio reflects the biodegradability of organic matter in
wastewater; this ratio is zero if organic matter is not biodegradable and one if all
easily biodegradable. Typical BOD: COD ratio for municipal wastewater is 0.5
(Handbook of Environmental Engineering). Table 4-5 shows BOD: COD ratios
for wastewater at the measuring points. The average values of BOD: COD ratios

are around the typical ratio of municipal wastewater.

Table 4-5: BOD: COD Ratio

BOD: COD Ratio
Location
Average Minimum Maximum
Wadi Al-Zuhur 0.48 0.41 0.61
Wadi Al-Mogqatta 0.45 0.36 0.52
Wadi Beit Jala 0.50 0.31 0.61
Wadi Al-Samen 0.65 0.37 0.83
Wadi Al-Zomar

0.53 0.44 0.78

Tulkarem

- Rainfall and Organic Concentration: Mixing between wastewater and
rainwater dilute the wastewater and reduce the concentration of organic matter.
During the rain time, the wastewater flow increase; so there will be a negative
relationship between wastewater flow and organic concentration. This correlation
appears in Wadi Al-Moqatta where the wet weather flow is nearly twice the dry
weather flow. In Wadi Al-Moqatta, there is a moderate negative relationship

between flow and BOD (Figure 4-2).
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Figure 4-2: Relationship between Wastewater Flow and BOD in Wadi Al-Mogatta
The average value of TSS is very high in Wadi Al-Samen if it is compared with
the domestic wastewater; this is because of the wastewater discharge from the
stone cutting industry which contains a high percentage of suspended solids.
Ramallah WWTP does not work in an efficient way. The average values of BOD
and TSS in the effluent are 103.7 mg/L and 104 mg/L respectively, according to
the Palestinian Israeli Memory of Understanding, these values are exceed the

standard limit of BOD and TSS which are 20 mg/l and 30 mg/I respectively.
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5 Cost Benefit Analysis

5.1 Introduction

Cost-benefit analysis (CBA) is performed to assess the economic value of project
proposals, and can also be used to evaluate and compare the costs and benefits of the
project alternatives where CBA is a tool used either to rank projects or to choose the most
appropriate option. CBA identifies, quantifies, and comparing the costs and benefits of

proposed project alternatives.

A comprehensive and detailed CBA for the wastewater streams includes many scenarios
about the WWTPs locations, treatment technologies, reuse options, appropriate irrigated
crops... etc. And the comprehensive CBA needs specific data for each component in all
the alternatives, and since there is no specific option that applies for all areas, and the
wastewater system depends on the area characteristics; the comprehensive CBA should
be conducted for each stream separately. A comprehensive CBA will not be conducted in

this stage.

CBA can also evaluate and compare the costs and benefits of the project (Action) and the
without-project (No-Action) alternatives. The aim of this part of the report is to conduct a

preliminary CBA for the “No-Action” and “Action” alternatives as follow:

- No-Action Alternative: the current situation of the transboundary wastewater
streams will remain the same, the wastewater continue to discharge in the streams
through the Palestinian communities towards Israel, and the wastewater is treating
inside Israel on the Palestinian expenses.

- Action Alternative: implementing of WWTPs inside the Palestinian areas to treat

the discharged wastewater and get benefits from the treated wastewater.

5.2 Comparison between Costs and Benefits
This section makes a preliminary comparison between costs and benefits for the Action

and No-Action alternatives in terms of investment costs, running costs and benefits.
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5.2.1 Investment Cost

The investment cost for each wastewater project includes: transmission line convey the
discharged wastewater for the WWTP location, civil works for the WWTP construction
including primary and secondary treatment and disinfection system, seasonal reservoirs,
conveyance lines to transport the treated wastewater to the irrigation sites and surface

irrigation system.

Since the construction of the WWTPs inside Israel is on the Palestinian expense in the
current situation, there will be no difference between the two alternatives in terms of
investment costs, because in both alternatives the Palestinians pay for the WWTPs
construction.

5.2.2 Running Costs

The running costs of the wastewater projects include the operation and maintenance costs
for the centralized wastewater treatment systems. Referring to the invoices that were sent
by Israel to the Palestinian Authority; there are different tariffs for the treatment of one
cubic meter of wastewater inside Israel. Table 5-1 presents the available wastewater
tariffs that are used to calculate the deducted money from the Palestinian Authority in

2010 (This value includes the addition of 16% for the added value tax).

Table 5-1: Cost of Wastewater Treatment inside Israel

Location NIS/m3
Wadi Beit Jala 1.88
Wadi Surik 2.12
Wadi Al Mugqatta 0.97

In Palestine; recently many of wastewater treatment plants feasibility studies have been
done. For example, the western Nablus WWTP and Jericho WWTP; the cost per cubic
meter of the treated wastewater was estimated as follow 1.8 NIS/m3, 1.5 NIS/m3,
respectively. Moreover, for the existing Al-Bireh WWTP the cost of treatment is about
1.8 NIS/m’ (Based on the communication with the municipality engineers). Based on
these wastewater projects inside Palestine, it is expected that the treatment cost for

constructing new WWTPs inside the Palestinian areas (Action Alternative) is within 1.5-
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1.8 NIS/m>. In the No-Action alternative the treatment cost is within 0.97-2.12 NIS/m’
(See Section 1.4.2).

5.2.3 Benefits
The establishment of such pioneer wastewater treatment projects throughout the West
Bank will have significant impact on the lives of Palestinian people as well as the

environment. The main benefits gained from such projects are:

1- Groundwater Protection

Keeping the current situation of discharging raw wastewater streams in the open
unprotected wadis will significantly affect the quality of groundwater basins. Therefore;
groundwater quality has the potential to become significantly degraded. The
establishment of wastewater conveyance lines with treatment facilities will positively
impact groundwater by enhancing its protection and improving groundwater quality in

the aquifer.

2- Impact on Agricultural Sector

Treated effluent is a non-conventional source of water that could be used for agriculture.
This will provide farmers with sufficient and affordable source of irrigation water. It also
contains many plant nutrition elements which will promote plant growth and increase
yield. This can be beneficial for agriculture as it reduces the use (and so the associated

cost) of chemical fertilizers.

The targeted wastewater streams produce about 11 mcm/year of raw wastewater; If the
wastewater is treated, the treated effluent is nearly the same number. Reusing of the
treated effluent will increase the volume of agricultural water by 12%, where the current

supply of water in West Bank through irrigation is about 89 mcm/year (Adilah, O., 2010).

3- Water Management

Using treated wastewater as a new source for irrigation water will enhance the quality of
conventional water resources by reducing the demand on fresh water resources. It offers
an alternative water source in economical and efficient way. This will increase the share

of water available for the domestic sector.
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4- Health

By implementing wastewater treatment projects for the transboundary streams, the
overall public health and hygiene conditions will be improved. Illnesses related to water

contamination will be dramatically controlled.

5- Socio-Economic Settings

Many residents and farmers are unemployed due to restrictions and difficulties imposed
by the current political situation, increasing water shortages, and difficulty in reclamation
of land for agribusinesses. Providing treated wastewater for agricultural purposes will be
highly beneficial because it will encourage investing in agricultural businesses, provide
job opportunities, and improve the overall quality of life of the population. New job
opportunities will be created to operate and maintain the WWTP site. Additional
administrative and support roles will be required which will also reduce the

unemployment rate.

5.3 Conclusions and Recommendations
Table 5-2 provides a summary for the comparison between leave the wastewater
discharge from the West Bank towards Israel (No-Action alternative) and implementing

of WWTPs inside the Palestinian areas (Action alternative).

Table 5-2: Comparison Summary between the Action and No-Action Alternatives

Item No-Action Alternative Action Alternative

Investment Palestinians pay the Palestinians pay the

Cost investment cost investment cost

Running Cost | 0.97-2.12 NIS/m’ 1.5-1.8 NIS/m’

Impact on Groundwater quality will be | Enhancing the groundwater

Groundwater | degraded protection and improving its
quality

Impact on The agricultural sector will | Providing of new source of

Agricultural remain the same water for agriculture, this will

Sector enhance the agricultural sector
in Palestine

Water The water system will The share of water available

Management | remain the same for the domestic sector will be
increased by reallocation of
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water shares between different
sectors; domestic, agricultural
and industrial; since the treated
wastewater will contribute in
the agricultural water share.

Health Negative impacts on the The overall public health and
public health hygiene conditions will be
improved
Socio- Socio-Economic conditions | Encourage investing in
Economic will remain the same agricultural businesses,
Settings provide job opportunities, and

improve the overall quality of
life of the population.

Table 5-2 shows that the investment and operational costs for the wastewater systems are
almost the same in the both alternatives. In the current situation (No-Action Alternative),

there are no benefits for the Palestinian and there are many negative impacts, while in the

Action alternative the Palestinian will get benefits from the treated wastewater and

avoiding the negative impacts of the No-Action Alternative.

The following are recommended for PWA:

- It is better for the Palestinians to treat the wastewater instead of discharging it into

the wadis to be treated in Israel as it will also have the benefit from the

wastewater reuse in the agriculture sector.

- Treating and reusing of the wastewater from the targeted streams will increase

the volume of agricultural water by 12%.

- PWA should make detailed CBA and feasibility study for each Wadi to study

more alternatives and inspect the best specific solution for each Wadi in terms of

WWTP location, treatment technology, reuse area and irrigated crops.
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Annex (1)

Detailed Maps for the Targeted

Streams
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Wadi Al-Mogatta (1 point)
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Wadi Beit Jala (1 Point)
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Wadi Al-Samen (1 Point)
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Wadi Suriq /Wadi Al-Jeeb (1 Point)
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Annex (2)

Flow Measurements
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Measured | Avg. Daily

Point Date Time Weather Flow Flow
(m3/h) (m3/d)

15/06/2010 11:30 AM Sunny 84.60 2030
Qalgilia City- 20/07/2010 11:46 AM Sunny 88.56 2125
Wastewater 05/10/2010 10:31 AM Sunny 75.24 1806
from the North 09/11/2010 10:50 AM Sunny 68.84 1652
& East Parts 02/01/2011 11:10 AM Rainy 79.92 1918
01/02/2011 11:02 AM Rainy 70.92 1702
15/06/2010 12:40 PM Sunny 41.72 1001
Qalgilia City- 20/07/2010 10:49 AM Sunny 50.40 1210
Wastewater 05/10/2010 09:20 AM Sunny 39.02 936
from the West 09/11/2010 09:45 AM Sunny 45.36 1089
Part 02/01/2011 10:05 AM Rainy 52.20 1253
01/02/2011 10:00 AM Rainy 45.72 1097
15/06/2010 --- Sunny --- 3032
20/07/2010 -—- Sunny - 3335
05/10/2010 --- Sunny --- 2742
Wadi Al-Zuhur 09/11/2010 -—- Sunny --- 2741
02/01/2011 --- Rainy --- 3171
01/02/2011 -—- Rainy --- 2799
2970
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Measured | Avg. Daily
Point Date Time Weather Flow Flow
(m3/h) (m3/d)

09/06/2010 3:00 PM Sunny 277.90 6670
21/07/2010 2:20 PM Sunny 278.64 6687
Wadi Al- 06/10/2010 1:14 PM Sunny 258.48 6204
Samen 10/11/2010 1:.50 PM Sunny 238.86 5733
03/01/2011 2:00 PM Rainy 216.00 5184
02/02/2011 2:10 PM Rainy 240.00 5760
6040

I R B D D
09/06/2010 7:40 AM Sunny 75.24 1806
21/07/2010 7:40 AM Sunny 88.92 2134
Ramallah 06/10/2010 7:55 AM Sunny 94.32 2264
WWTP 10/11/2010 7:55 AM Sunny 70.80 1699
03/01/2011 7:55 AM Rainy 90.00 2160
02/02/2011 7:45 AM Rainy 83.52 2004
2011

I A A D R —
09/06/2010 11:00 AM Sunny 136.44 3275
21/07/2010 11:00 AM Sunny 130.68 3136
06/10/2010 11:30 AM Sunny 115.56 2773
Wadi Beit Jala 10/11/2010 10:14 AM Sunny 108.36 2601
03/01/2011 10:00 AM Rainy 120.00 2880
02/02/2011 10:14 AM Rainy 144.00 3456
3020

I I R R D
01/06/2010 05:50 PM Sunny 84.96 2039
20/07/2010 03:45 PM Sunny 99.36 2385
Wadi Al- 05/10/2010 03:30 PM Sunny 96.12 2307
Mogatta 09/11/2010 02:44 PM Sunny 112.00 2688
02/01/2011 03:10 PM Rainy 160.00 3840
01/02/2011 03:10 PM Rainy 180.00 4320
2930
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Measured | Avg. Daily
Point Date Time Weather Flow Flow
(m3/h) (m3/d)
22/06/2010 2:45 PM Sunny 457.56 10981
20/07/2010 5:50 PM Sunny 480.96 11543
Wadi Al-Zomar- | 05/10/2010 5:50 PM Sunny 488.88 11733
Nablus 09/11/2010 5:25 PM Sunny 495.00 11880
(Beit Eba) 02/1/2011 2:10 PM Rainy 636.00 15264
01/2/2011 2:15 PM Rainy 727.20 17453
13142
[ N e
01/06/2010 2:45 PM Sunny 388.44 9323
20/07/2010 2:10 PM Sunny 365.76 8778
Wadi Al-Zomar- 05/10/2010 12:44 Sunny 416.88 10005
Tulkarem 09/11/2010 1:00 PM Sunny 356.76 8562
02/1/2011 1:15PM Rainy 432.00 10368
01/2/2011 1:05 PM Rainy 492.00 11808
9807
[ A A e e
01/06/2010 12:40 PM Sunny 151.20 3629
20/07/2010 1:15PM Sunny 151.56 3637
05/10/2010 12:19 PM Sunny 147.60 3542
Tulkarem WWTP 09/11/2010 11:55 AM Sunny 162.00 3888
02/1/2011 12:00 PM Rainy 178.20 4277
01/2/2011 12:00 PM Rainy 180.00 4320
3882
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Annex (3)

Wastewater Characteristics Data
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Sample Date of BOD COD TSS NH4 PO, Cl B TDS DO Temp.
No. Location Sampling pH (mg/1) (mg/1) (mg/1) (mg/l) (mg/1) (mg/1) (mg/1) (mg/1) (%) C°
1 Wadi Beit Jala 24/11/2010 |7.36 | 589 960 728 121 2.3 500 3.16 1,186 0.89 21
2 Wadi As-Samin 24/11/2010 |7.68 | 117 320 7720 123 1.5 1,325 3.79 2,070 1 21
3 Ramallah station | 24/11/2010 |7.23 | 286 480 166 66.7 22 475 3.19 880 1.3 20
4 Wadi As-Salman | 25/11/2010 |7.34 | 259 560 296 48 0.63 250 11.96 952 1.36 21.5
5 Wadi Az-Zumar | 25/11/2010 |7.70 | 335 720 1,640 84 0.16 1,200 1.77 2,158 1.66 20.7
6 Wadi Al Muqgata' | 25/11/2010 |7.63 | 454 880 2,740 168 3.0 575 1.65 1,600 2.41 20.9
7 Wadi Beit Jala 08/12/2010 |7.57 | 540 960 524 119 1.1 462 5.72 1,368 1.89 21
8 Wadi As-Samin 08/12/2010 |7.38 | 281 360 9,390 101 0.25 650 7.44 1,300 2 21
9 Ramallah station | 08/12/2010 |7.10 97 320 94 61 0.36 450 6.29 1,230 1.11 20.1

10 Wadi As-Salman | 09/12/2010 |7.25 | 389 640 462 39.8 0.55 250 10.41 958 1.2 21
11 Wadi Az-Zumar | 09/12/2010 |7.55 | 800 416 1,832 68.8 0.7 874 9.50 1,824 1 20.5
12 Wadi Al Mugata' | 09/12/2010 [7.52 | 680 378" 226 110 0.99 500 13.07 1,308 1 20
13 Wadi Beit Jala 22/12/2010 |7.68 | 484 920 712 116 2.5 374 8.02 1,388 1.2 21.6
14 Wadi As-Samin 22/12/2010 |7.44 | 405 560 7,080 107 2.0 500 3.91 1,300 1.33 21
15 Ramallah station | 22/12/2010 |7.22 53 160 132 77 2.1 312 1.40 966 1 19.55
16 Wadi As-Salman | 23/12/2010 |7.33 | 243 480 388 35 2.4 300 6.34 1,192 1 20.3
17 Wadi Az-Zumar | 23/12/2010 |7.53 | 470 600 9,510 90 1.7 974 7.85 2,110 0.78 20
18 Wadi Al Muqata' | 23/12/2010 |7.56 | 264 560 106 83 2.5 375 10.86 1,204 2.1 19.86
19 Wadi Beit Jala 05/01/2011 | 8.1 362 800 584 92 1.2 375 8.83 1,104 1.2 20
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Sample Date of BOD COD TSS NH4 PO, Cl B TDS DO Temp.
No. Location Sampling pH (mg/1) (mg/1) (mg/1) (mg/l) (mg/1) (mg/1) (mg/1) (mg/1) (%) C°
20 Wadi As-Samin 05/01/2011 |7.66 | 264 320 11,270 112 32 875 6.72 2,390 1.7 20.7
21 Ramallah station | 05/01/2011 | 7.7 43 120 42 96 0.3 312 101.31 970 0.87 19.2
22 Wadi As-Salman | 06/01/2011 |7.66 | 217 480 44 31.6 0.2 250 <1.0 930 0.98 20.4
23 Wadi Az-Zumar | 06/01/2011 | 7.9 142 320 1,268 64.8 0.25 300 35.96 941 1.8 19.5
24 Wadi Al Mugata' | 06/01/2011 | 7.8 234 645 172 102 1.5 407 8.26 1321 2.56 2.6
25 Wadi Beit Jala 19/01/2011 | 7.7 248 800 39,140 108 0.25 275 40.96 1,600 1.8 19
26 Wadi As-Samin 19/01/2011 | 7.5 264 480 11,710 83 1.8 525 <1.0 1,908 3.7 19.4
27 Ramallah station 19/01/2011 | 7.2 57 280 136 61 1.5 287 99.67 1,660 2 18
28 Wadi As-Salman | 20/01/2011 | 6.8 181 400 246 23 0.5 250 <1.0 J91s 1.3 18.4
29 Wadi Az-Zumar | 20/01/2011 |7.02 | 356 720 5,470 90 0.4 1,000 19 2,510 1 19
30 Wadi Al Muqgata' | 20/01/2011 | 7.4 385 800 274 127 0.48 450 <1.0 1,480 2.5 18.9
31 Wadi Beit Jala 09/02/2011 |8.13 589 960 580 130 5.5 550 41.35 1,980 2 19
32 Wadi As-Samin 09/02/2011 | 7.7 260 386 11478 98 2.8 654 533 2068 1.4 19
33 Ramallah station | 09/02/2011 | 6.9 86 200 54 47 6.3 250 13.51 854 0.99 18.2
34 Wadi As-Salman | 10/02/2011 |7.56 | 162 400 276 36 4.0 250 <1.0 1,132 2.1 19
35 Wadi Az-Zumar 10/02/2011 | 7.8 109 240 1,680 94 5.5 300 68.36 876 24 19
36 Wadi Al Mugata' | 10/02/2011 | 7.3 171 425 188 93 1.4 437 6.34 1272 1 19.1

* Cancelled Value because the BOD value is more than COD which is unreasonable, **Up-Normal Value
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Annex (4)

Typical Categories of Raw Wastewater in

Terms of Contamination Degree
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Concentration mg/l

Constituents
Strong Medium Weak
Total Solids 1200 700 350
Total Dissolved Solids 850 500 250
Total Suspended Solids 350 200 100
Biological Oxygen Demand 300 200 100
Chemical Oxygen Demand 1000 500 250

Source: (FAO, 1992)

- 48 -




Annex (5)

Field Survey Sheet
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Wadi Information

Location District Name
Date of
Time of visit Day
visit
Communities
dumping its
Coordinates
wastewater in
the wadi
Facilities Elevation
other intermittent Slow Rapid
I:I I:I Run off
other Small stones | mud,sund,concre Big gravel
Wadi Bed
|:| |:| te |:| boulder
other Wind Sunn Rain
|:| y |:| y |:| y Weather
other activities Barrer area grass around
I:I I:I General

[]
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Physical description of the wadi

Reason black! White gray
Color
other Wast water Processed Food materid
I duct Oder
I:I only I:I products I:I
other very bad bad good Status of
|:| |:| |:| cleanness
other without tree Vegetables
Agricultural

I:I agricutaral

[]
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Annex (6)

Sampling Analysis Results from Al-Najah
University Lab.
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CHEMICAL ANALYSIS OF WASTEWATER SAMPLES COLLECTED FROM SIX WA

DIS IN THE WEST BANK

Sample Location Date of pH BOD |COD | TSS NH4 PO4 Cl B TDS
No. samplin (mgm_|amgm |omgm |mgm | (mgm | me/b | (me |(me/h
1 [Wadi Beit Jala 24/11/2010 7.36 589 960 728 121 2.3 500 3.16 1,186
2 /12/2010 257 540 960 524 119 1l 462 572 1,368
3 22/12/2010 7.68 484 920 712 116 2.5 374 8.02 1,388
4 5/1/2011 8.1 362 800 584 92 1.2 375 8.83 1,104
5 19/1/2011 7.7 248 800 39,140 108 0.25 275 40.96 1,600
6 9/2/2011 8.13 589 960 580 130 55 550 41.35 1,980
7z 'Wadi As-Samin 24/11/2010 7.68 117 320 7720 123 LS5 1,325 3.79 2.070
8 8/12/2010 7.38 281 360 9,390 101 0.25 650 7.44 1,300
9 22/12/2010 7.44 405 560 7.080 107 2.0 500 3.91 1,300
10 5/1/2011 7.66 264 320 11,270 112 32 8735 6.72 2.390
11 19/1/2011 2D 264 480 11,710 83 1.8 525 <1.0 1.908
12 9/2/2011 Sk 260 386 11,478 98 2.8 654 5.33 2.068
13 IRamallah station 24/11/2010 723 286 480 166 66.7 2.2 475 3.19 880
14 8/12/2010 7.10 97 320 94 61 0.36 450 6.29 1.230
15 22/12/2010 Ti22 53 160 132 77 2.1 312 1.40 966
16 5/1/2011 77 43 120 42 96 0.3 312 101.32 970
17 19/1/2011 72 57 280 136 61 1.5 287 99.67 1,660
18 9/2/2011 6.9 86 200 54 47 6.3 250 13.51 854
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Cont. CHEMICAL ANALYSIS OF WASTEWATER SAMPLES COLLECTED FROM SIX WADIS IN THE WEST BANK

Sample T.ocation Date of pH BOD |[COD |TSS |NH4 | PO4 Cl B TDS
No. sampling (mg/l) |(mgn) |(mgM) |(mgN) | (mg/H) |(mg/) [(mg/) | (mg/l)

19 Wadi As-Salman 25/11/2010 7.34| 259 560 296 48 0.63 250 11.96 952
20 9/12/2010 7.25 ]| 389 640 462 39.8 0.55 250 10.41 958
21 23/12/2010 7.33 | 243 480 388 35 2.4 300 6.34 1,192
22 6/1/2011 7.66 | 217 480 4 31.6 0.2 250 <1.0 930
23 20/1/2011 6.8 181 400 246 | 23 0.5 250 <1.0 915
24 10/2/2011 7.56 | 162 400 276 36 4.0 250 <1.0 1,132
25 [Wadi Az-Zumar 25/11/2010 7.70 | 335 720 1,640 84 0.16 1,200 1.77 2,158 -
26 9/12/2010 7.55 | 800 416 1,832 | 68.8 0.7 874 9.50 1,824
27 23/12/2010 7.53 | 470 600 9,510 90 157 974 7.85 2,110
28 6/1/2011 79 142 320 1,268 | 64.8 0.25 300 35.96 941
29 20/1/2011 7.02 | 356 720 5,470 90 0.4 1,000 19.0 2,510
30 10/2/2011 7.8 109 240 1,680 94 5.5 300 68.36 876
31 Wadi Al Mugata' 25/11/2010 7.63 | 454 880 2,740 168 3.0 575 1.65 1,600
32 9/12/2010 7.52 | 680 378 226 110 0.99 500 13.07 | 1,308
33 23/12/2010 7.56 | 264 560 106 83 25 37 10.86 | 1,204
34 6/1/2011 7.8 234 645 172 102 1.5 407 8.26 1321
35 20/1/2011 7.4 385 800 274 127 0.48 450 <1.0 1,480
36 10/2/2011 73 171 425 188 93 1.4 437 6.34 1,272

0 An-Najah National University
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W& | Studies Institute
Baldli TRig)l | s g Puksine

E d 1994
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Annex (7)

Parts of Beit Selem Report, 2009, about
the Israeli Policy towards the Palestinian

Wastewater Sector
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6 The Israeli Policy towards the Palestinian Wastewater Sector

6.1 Israeli Policy towards the Transboundary Wastewater Streams

Current Israeli policy exploits the fact that Palestinian wastewater is not treated inside the
West Bank and flows into Israel. Israel treats some of this wastewater in facilities inside
its sovereign area and uses it for agricultural irrigation and to rehabilitate streams, yet
deducts the cost of building these facilities and of the treatment from tax monies owing to
the Palestinian Authority (PA). Several facilities inside Israel treat the Palestinian
wastewater. One is the emergency reservoir next to Kibbutz Yad Hana (Emek Hefer),
which is treating wastewater from Nablus and Tulkarm since 1996. The Israeli deducted
18.5 million NIS from the Palestinian tax money to upgrade this treatment plant and to
rehabilitate the Alexander stream. Another is the Nir Eliahu facility, which has treated
wastewater from Qalqiliya, Habla, and ‘Azzun since 1999. The wastewater from this
facility is used to irrigate citrus groves of the Sharon area and to rehabilitate the Yarkon.
Soreq, Jerusalem’s western wastewater treatment facility, treats wastewater from West
Bethlehem and some of Beit Jala’s wastewater in addition to partially treated wastewater
flowing from Ramallah and North Jerusalem villages. From there, the water flows into
the Soreq stream and is used for agricultural irrigation in the area of Kibbutz Tzora.
According to Israeli sources, about 5.9 mcm of wastewater from Palestinian towns and
villages are treated in these three facilities every year. Additional Palestinian wastewater
is treated in the facility at Shoget junction, which began operating at the end of 2008.
This plant was built following a petition to the High Court of Justice by Meitar Council
regarding the pollution of the Hebron stream by wastewater from Hebron and the Kiryat
Arba settlement, which lie 40 kilometers away. According to estimates, about 5.7 mcm of
wastewater flow into the Hebron stream yearly, some of them toxic industrial wastewater.
After the High Court ordered the state to take appropriate measures to eliminate the
nuisance, the government decided to build a wastewater treatment plant near the Green
Line. The facility will also treat wastewater of Israeli communities in the area — Meitar,
Carmit, Laqiya, and Hora. Although the cost of building the facility is about 30 million
NIS, the Ministry of National Infrastructure informed B'Tselem that Israel charged the
PA 40.666 million NIS, as the share of the PA is expected to be higher due to the supply
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and organic load coming from their communities. These solutions are problematic; they
delay implementation of a proper solution for treating Palestinian wastewater and ignore
the flow of Palestinian wastewater in the valleys of the West Bank and seepage of
pollutants into the Mountain Aquifer, as the wastewater makes its way to the facilities in

Israel.

Tariff Policy

There is no clear policy about how to calculate the tariff for treating the Palestinian
wastewater. The prices for the treatment range from 0.8 NIS per cubic meter up to 2.2
NIS per cubic meter. The Israeli deduct directly the money from the Palestinian tax
money collected by Israelis. Till now, more than 200 hundred million NIS were deducted
either to construct wastewater facilities or to treat wastewater in already constructed
facilities. The Palestinian just receive invoices about the value of deduction, no break
down analysis or justifications about quality of quantity of treated water or level of
treatment were provided to ensure the reliability of like deduction. Also, despite most of
the treated wastewater are reused for irrigation, but the value of this reused wastewater

doesn’t taken into consideration through calculation the tariff.
6.2 The Israeli Delays

6.2.1 Delay in Developing Palestinian Wastewater Treatment Infrastructure

Israel’s neglecting is a major reason for the lack of wastewater treatment facilities in the
West Bank. In the early 1970s, Israel built four wastewater treatment facilities in the
West Bank — in Jenin, Tulkarm, Hebron, and Ramallah. Over the years, their
effectiveness has been deemed minimal to poor. Three of them no longer function, and
wastewater arriving at them is channeled, without treatment, to streams that flow towards
Israel — the Kishon stream, the Hebron stream and the Shechem stream, which flows to
an Israeli emergency reservoir at Yad Hana. The only facility that still functioning is in
Ramallah, but it is relatively small and its capabilities are poor even it is renovated in
2003. It does not have the capacity to handle the whole wastewater of the city, and
industrial facilities in the area do not properly treat wastewater before it flows to the
facility, which hampers its operation. Consequently, wastewater is barely treated and then

flows into the Soreq stream. Over the years, Israel did not allocate funds to improve the
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facilities, to build infrastructure for transporting and treating the wastewater, or to build
additional treatment facilities in the West Bank. In 1993, the State Comptroller warned
that many plans that had been drawn up since the early 1970s for the treatment of
wastewater from Palestinian cities were not implemented due to lack of funding, though
the authorities knew that the flow of wastewater endangered water sources and crops. The
investment needed to build treatment facilities for Palestinian communities in the West
Bank is currently estimated at 1.2 - 1.8 billion dollars. The Israeli-Palestinian Interim
Agreement on the West Bank and the Gaza Strip, signed in 1995, transferred to the PA
responsibility for treatment of the wastewater of Palestinian communities. The article of
the agreement dealing with water and wastewater stipulates that the sides will cooperate
on this matter, including “in the promotion and development of other agreed water-
related and wastewater-related joint projects, in existing or future multi-lateral forums”.
Each side also promised to take “all necessary measures” to prevent pollution or
contamination of the water sources, “including those caused by the other side”. Pursuant
to this article, an Isracli-Palestinian committee was established. The Joint Water
Committee's (JWC) responsibilities include approval of new water and wastewater
projects throughout the West Bank. The JWC continued operating during all the years of
the second intifada and continues to meet. The sides are equally represented on the JWC,
and all its decisions must be unanimous. Since no mechanism has been developed to
resolve disputes, Israel is able to approve or reject every request relating to water and
wastewater that is submitted by Palestinian members of the committee. The PA
acknowledges the urgent need to treat wastewater in the West Bank. Toward this end,
between 1996 and 2002, it raised donations amounting to 230-260 million dollars, most
of them from the German development bank (KfW) and from the United States Agency
for International Development (USAID). The funds were to be used to build 15
wastewater treatment plants in Palestinian towns and industrial areas in the West Bank.
However, since 1996, when the Palestinian Water Authority was established and the JWC
was formed, only one wastewater treatment plant has been built which is Al-Birah
WWTP. It was built in 1998 and funded by KfW, its construction was possible because
Al-Birah district is in Area B, which is under Palestinian civilian control. Israel was

interested in having the facility built after it succeeded in forcing the Al-Birah
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Municipality to connect the nearby Psagot settlement to the facility. Although its

wastewater is treated in the facility, the settlement refuses pay for the treatment.

6.2.2 Delay in Approval of Plans

Obtaining approval to build a wastewater treatment facility is a complicated and
prolonged process, due to the environmental ramifications of such a project. The process
is even more complex and exhausting when it involves a Palestinian facility in the West
Bank, where Israel’s approval is needed. Any project must be submitted first to the JWC
which must approve on it. In principle, the submission includes the location of the facility
and the proposed method of wastewater treatment. If the facility is located in Area C,
where Israel is responsible for civil affairs, Civil Administration approval is also required
for the plan. This additional stage of Civil Administration approval applies in most cases,
as wastewater treatment facilities require large swaths of land that are far from residential
areas and can enable future expansion of the facilities. Areas A and B, in which the PA is
responsible for civil affairs, contain for the most part Palestinian cities and towns, and
most of the land in these areas is built-up. Area C comprises 60 percent of the West Bank
and contains the largest land reserves for development there. Given the need to locate
suitable land for these relatively large facilities to negotiate its purchase if it is privately
owned, and to obtain Israel’s consent to its location, rejection of a proposed site by the
Civil Administration causes years of delaying, since new plans have to be submitted both
to the JWC and the Civil Administration for approval. Although Civil Administration
officials are members of the JWC, there is no coordination between the two bodies, and
understandings reached by the JWC are often breached by the Civil Administration. The
lack of coordination causes lengthy, unreasonable delay, sometimes for more than a
decade, in approval of plans to build Palestinian wastewater treatment facilities, and
increases distrust between Israel and the Palestinian Authority. The Palestinian Water
Authority claims that Israel is currently delaying 140 water and wastewater infrastructure
projects. The Civil Administration, on the other hand, contends that it “gives great
importance to establishment of these facilities, and all the relevant bodies are instructed
to deal vigorously and attentively with every request to build Palestinian wastewater

treatment plants.” Examples of prolonged delay in approval are in the following points:
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In Tulkarm, a plan to build a plant was submitted to the JWC in 1996. It was not
until 2006, after a year of negotiations over the plant's location alone, that the
JWC reached a memorandum of understanding regarding location in Area C.
However, when the plan was presented to the Civil Administration in December
2008, the head of the International Organizations Desk recommended that
“establishment of the facility in Area A be examined, and that care be taken that it
does not extend into Area C.” The plan will not be realized if the site agreed on by
the JWC is rejected, given that the Tulkarm Municipality does not have available
land on which to build such a facility.

A plan to build a facility for West Nablus was submitted to the JWC in August
1997. The Civil Administration demanded a change in location twice, and it was
not until May 2008 that permits for its construction were issued. Construction has
not yet begun. A plan to build a similar facility in East Nablus was cancelled due
to delay in obtaining approval.

After a plan to build a facility in West Ramallah, submitted to the JWC in July
1999, was approved, the Civil Administration demanded a change in location, on
grounds that it was located along the planned route of the Separation Barrier. In
September 2008, the head of the Civil Administration approved construction of
the plant but required the Palestinians to connect the Beit Horon settlement to it.
The plan for the facility has not yet been submitted to the Civil Administration for

approval.

6.3 Israel’s Attempt to Force the PA to Treat Wastewater from Settlements

From 1996 to 1999, Israel conditioned construction of Palestinian treatment plants on
connection of settlements to the proposed facility. For example, Israel tried to force the
Palestinians to connect the Kochav Ya’ir settlement to the Al-Birah WWTP and
demanded that settlements be connected to facilities planned for West Nablus, Salfit, and
the Hebron area. The Palestinian Authority, which views consent as granting legitimacy
to the settlements, rejected these demands. In 1999, with a change in Israel’s government,
Israel ceased insisting that settlements be linked to Palestinian plants. This policy was

implemented at a time when the Palestinian Authority, together with the donor countries,
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had gathered substantial resources to build wastewater treatment facilities. Israel’s
position greatly delayed the approval of the plans to build these facilities. Israel recently
reverted to its linkage policy, when, as noted above, it conditioned approval of the

proposed Ramallah plant on connecting the Beit Horon settlement to it.

6.4 Dispute over Wastewater Treatment Standards

In 2002, during JWC discussions on the proposed plant for the Hebron area, Israel
compelled the Palestinians to meet advanced wastewater-treatment standards, which
require tertiary treatment of the treated wastewater in all the planned Palestinian
facilities. This level of treatment enables use of wastewater for irrigation of all types of
crops and for urban and industrial purposes. The standards recommended by the World
Health Organization (WHO) require a secondary treatment process and were adopted by
the Palestinian Authority. The tertiary treatment standards are not yet in effect in
wastewater treatment plants in Israel, or in existing plants in the settlements. The
government of Israel did not adopt these standards until 2005, and they will be
implemented gradually, until 2015, in all existing wastewater treatment plants in Israel.
The WHO estimates that switching from secondary to tertiary treatment increases the cost
by 66 to 100 percent per cubic meter. Therefore, applying the advanced standards will
substantially raise the cost of building the Palestinian facilities, as well as the future cost

of their operation and maintenance.

6.5 Dependence on Donor Countries and Cutback in their Commitment to
Palestinian Projects

Since the outbreak of the second intifada in September 2000, Israel has placed severe
restrictions on Palestinian movement in the West Bank. As a result, donor countries have
had difficulty implementing wastewater projects that they committed to fund. The
restrictions raised project costs by 25 to 35 percent and led these countries to reconsider
their commitments. USAID was responsible for wastewater treatment projects in the
southern West Bank, including the facility that was to be built in the Hebron area. At
first, USAID decided to continue to advance these projects, but after Palestinians attacked
one of its convoys in the Gaza Strip in October 2003, it decided to freeze the projects. In

2004, the agency allocated funds primarily for humanitarian projects, which did not
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include wastewater treatment, and after Hamas won the elections in January 2006, it
decided to freeze funding for wastewater-treatment projects. The German development
bank, which was responsible for projects in the northern West Bank, at first reduced its
activity in especially dangerous areas, such as Nablus, and sought to advance the smaller
projects, such as in Tulkarm and Salfit. After Israel delayed progress on these projects
too, the bank informed the Palestinian Water Authority that its commitment extended

only to the projects planned in West Nablus, Ramallah, and Jenin.

6.6 Breaches of International Law
Neglect in treating wastewater in the West Bank infringes the rights of Palestinians to

water and sanitation and their right to gain a livelihood from their agricultural crops.

6.6.1 Breach of Obligations Specified in International Humanitarian Law

Article 56 of the Fourth Geneva Convention imposes on the occupying state the duty of
“ensuring and maintaining, with the cooperation of national and local authorities... public
health and hygiene in the occupied territory”. This article imposes on the occupying state
primary responsibility for ensuring public health and hygiene in order to prevent the

spread of disease and epidemics.

The obligation to protect water sources is also derived from the occupying state’s duty to
ensure “public order and safety.” This duty includes not only the negative obligation to
refrain from harming the local population, for example, by damaging water sources and
their supply, but also the positive obligation to take suitable means to protect the
population from dangers to which it is exposed. The High Court of Justice interpreted this
duty to include “taking all means necessary to ensure growth, change, and development,”
and requiring “essential investments and carrying out long-term plans for the benefit of
the local population,” even if they result in changes “that might remain after the military
government ends.” In a later judgment, the court held that this duty “applies to the varied
living requirements of the inhabitants, including medical needs, sanitation... and other

needs that people require in modern society.”
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6.6.2 Breach of the Right to Water and Sanitation

The right to water and sanitation is derived from the right of every person to an “adequate
standard of living” and to “the highest attainable standard of physical and mental health,”
as defined in the International Covenant on Economic, Social and Cultural Rights. The
Committee on Economic, Social and Cultural Rights (CESCR), established pursuant to
the Covenant, held that the right to water includes the right to clean drinking-water. The
committee defined for the first time the right to water as an individual, independent, and
separate right, given it is a prerequisite to life and health. State parties to the Covenant
must respect this right in every area under its control and refrain from actions that
interfere, directly or indirectly, with realization of this right. Article 11 of the Covenant
enumerates the components of the right to an adequate standard of living, among them
the right to housing. CESCR held that, “All beneficiaries of the right to adequate housing
should have sustainable access to... safe drinking water... sanitation and washing
facilities....” This right is explicitly recognized in the Convention on the Elimination of
All Forms of Discrimination against Women, of 1981, which requires access to water and
acknowledges that the right “to enjoy adequate living conditions” includes the right to
sanitation. The Convention on the Rights of the Child, of 1989, requires state parties “to
combat disease and malnutrition... through, inter alia... the provision of ... clean
drinking-water, taking into consideration the dangers and risks of environmental

pollution,” and ensure information and education on “environmental sanitation.”

In 2006, the UN Sub-Commission on the Promotion and Protection of Human Rights
adopted the recommendations of CESCR on realization of the right to safe drinking water
and sanitation. These recommendations require states to realize the right to drinking
water and consider the right to sanitation an essential part of the right to water, and
require state parties to prevent pollution of water sources. The recommendations provide
that all persons have the “right to access to adequate and safe sanitation that protects
public health and the environment.” A series of decisions made by international
committees and bodies, some of which are not binding, expanded the definition of
“adequate standard of living” to include the right to water and the right to sanitation.
Principle No. 2 of the Program of Action adopted by the UN Conference on Population
and Development, held in Cairo in 1994, and Principle No. 11 of the Second UN
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Conference on Habitats (Habitat II), held in Istanbul in 1966, recognized that “adequate
standard of living” includes the right to water and the right to sanitation. The
International Children’s Emergency Fund (UNICEF) held that access to sanitation is a
“basic human right” that ensures health and human dignity. In addition, the United
Nations Millennium Declaration, of 2000, adopted by the UN General Assembly, set a
goal of halving, by 2015, the proportion of people who do not have sustainable
accessibility to safe drinking water and sanitation. The Johannesburg Declaration on
Sustainable Development, of 2002, expanded this goal to include clean water in general
and sanitation. A 2008 resolution of the UN Human Rights Council includes a declaration
on the commitment to access to sanitation. The UN General Assembly passed a
resolution in 2006 declaring 2008 the International Year of Sanitation to raise awareness
and achieve the goals of the Millennium Declaration and the Johannesburg Declaration

relating to promoting access to safe drinking water and sanitation.
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Annex (8)

Parts of the Negotiation Support Unit
Report, 2005, about the Israeli Policy
towards the Palestinian Wastewater

Sector
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