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Table 1: Distribution of Communities by Monthly Water Consumption from Water Network, Quantity Estimation of Produced
Wastewater and Governorate/ District, 1998

Lyt daslad) olyall 4y puaicl) dyas)

*(%1000) (Ca1000) s il slal) Dlgid Man) | dalal) slal) Ay Aleial) cilaandll 230 ) N
Governorate/ District Monthly estimated Total monthly water Number of communities ddhial) /Aidlaal)
wastewater quantity consumption (1000m") connected to water network
(1000m’)
Palestinian Territory 5959.5 7449.4 420 Lihaddl) ol
West Bank 2812.8 3516.0 389 Al ddd
Jenin 286.8 358.5 39 O
Tubas 59.2 74.0 7 wilish
Tulkarm 404.4 505.5 27 a5k
Nablus 380.4 475.6 37 ol
Qalgiliya 2081 260.1 18 4Ll
Salfit 82.2 102.7 14 il
Ramallah & Al —Bireh 357.3 446.6 71 Bl 5 A Al
Jericho 96.8 121.0 12 Loy
Jerusalem - - 31 el
Bethlehem 328.5 410.7 67 PEN Ty
Hebron 609.1 761.3 66 AR
Gaza Strip 3146.7 3933.4 31 356 pld
North Gaza 416.9 521.2 356 Jlad
Gaza 1731.8 2164.8 38
Deir Al-Balah 384.2 480.2 ) s
Khan Yunis 411.2 514.0 11 EEPHEN
Rafah 202.6 253.2 6 D)

(-): Not available data

(*): Quantities of wastewater are derived from the water consumed by the public networks only
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Table 2: Quantity of Consumed Water in the Establishments by Economic Activity, 2001

Units in thousand cubic meter/month

e eSa sie Gll sas gl

Algtonal) slyal) dpas
Economic activity ¢ lai®y) Ll
Quantity of consumed water
Total 2,548.99 £ saxal)
Mining & quarrying 25.73 Dalaall Plsidd 5 cpasl
Manufacturing 812.20 Aol il leliall
Constructions 77.25 e Lany)
Whole sale, retail & repairs 516.00 a5 Alaall 5l
Hotels & restaurants 70.71 aclad 5 3alidl
Transport, storage & communications 12.98 VL5 cpadll 5 Jaall
Real estate, renting & business activities 163.29 A a5 A laed aaiY)
Education 116.94 alatl
Community, social & personal services 753.88 Lndinall daadl ddaid
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2001

Table 3: Percent of Establishments in the Palestinian Territory which have Treatment by
Economic Activity, 2001

Aallas g 2o gy ) Agilay) clitiall dpasd

Aadlal) olsall (s ity Lz
Percent of economic establishments
which have wastewater treatment

Economic activity

Total 1.2 £ saaal)
Mining & quarrying 0.1 oaladdl Jolul g cpaail)
Manufacturing 1.1 Al il cleliall
Constructions 0.0 e Lasyl
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Table 4: Percentage Distribution of Establishments by Treatment of Wastewater, Region
and Economic Activity, 1998

Percentage Distribution of

ARAN aadl) 23 )

Reei JE . Economic Establishments by v dualayy
egion an conomic i - o wer | ey s
activity Zallas a5a axc dallas 35a g lai®y) L) g A8hial)
g el
Total No Treatment Treatment
availability availability

Palestinian Territory 100 97.3 2.7 Lidauddl ol
Mining & Quarrying 100 87.6 12.4 oabaall Pl 5 cpaail
Manufacturing 100 97.4 2.6 ol ) delicall
Total West Bank 100 96.6 3.4 Ayl 48l £ gara
Mining & Quarrying 100 87.6 124 oalaall Plaiid g pamill
Manufacturing 100 96.7 3.3 ol gl delicall
Total Gaza Strip 100 99.1 0.9 356 plad £ gara
Mining & Quarrying - - - aladl Pl ¢ cpas)
Manufacturing 100 99.1 0.9 Al il Acliall

(-) : Insufficient data for publishing

36

Shall GlS e clalad) sae 3(-)




2000 Adkiall g g 539 dadlall oliall dallea 858 can (aldl) gl 4 Laal Lle N 38 al el ajgill o5 Jgaa
Table 5: Percent Distribution of Health Care Centers in the Private Sector by the Availability of
Wastewater Treatment, Type of Treatment and Region, 2000

Region A3k
Availability of Treatment 3¢ glhd A all daal) Lhalil) ozl ) dallaa Jig
Gaza Strip West Bank Palestinian Territory
Treatment available 0.3 0.6 0.5 dallas aa g
Mechanical treatment 0.0 48.1 40.8 3K dallas
Chemical treatment 100 51.9 59.2 Iilas dalles
Biological treatment 0.0 0.0 0.0 T hsn Aallas
Treatment not available 99.7 99.4 99.5 dallee s Y
Total 100 100 100 £ saxal
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Table 6: Percent Distribution of Health Care Centers in Governmental and Non-Governmental Sectors by the Availability of Wastewater
Treatment, Type of Treatment, Type of Health Care Activity and Region, 2001

Type of Health Care Activity

Akl 380 al LS £ 5

55 g Uad Ayl ddl Al gb\ﬂ\
Gaza Strip West Bank Palestinian Territory i
Treatment Availability Aallea 2529
e S 5 e S 5 e ) 390 5 e ) S0 5 Ao ) 59 5a Ao Sl 39 5a
i, A iy i A Ay RPN
Secondary Health |Primary Health Care| Secondary Health | Primary Health |Secondary Health| Primary Health
Care Centers Centers Care Centers Care Centers Care Centers Care Centers
Treatment available 8.3 2.2 0.0 1.9 3.8 1.9 dallae 2 g
Mechanical treatment 0.0 0.0 0.0 12.8 0.0 10.6 YR LNVIP EN PP
Chemical treatment 0.0 50.0 0.0 87.2 0.0 80.7 e dallas
Biological treatment 100.0 50.0 0.0 0.0 100.0 8.7 Ao shsn Aallas
Treatment not available 91.7 97.8 100.0 98.1 96.2 98.1 dallas a2 g Y
Total 100 100 100 100 100 100 £ sanal
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Table 7: Percent Distribution of Establishments in the Palestinian Territory by the Reuse of Treated
Wastewater and Economic Activity, 2001

) T jan (2l £Y
goaadd | Al e Sl | Lalasiul 1Y
Economic activity JaLady @ dlaiy) Ll
Total Others For activity Cooling Not used
usage
Mining & Quarrying 100.0 | 0.0 100.0 0.0 0.0 ol Pliiad 5 gl
Manufacturing 100.0 0.0 27.9 0.0 72.1 ol gl lelial)
Constructions 100.0 0.0 0.0 0.0 100.0 e Ly
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Units in mg/lIt, except COD Load in Kg/ day

L) g Apsal) Gun 338 plal g A al) 4Bl (e larg & dadlad) olal) e g3 18 Jgaa

Table 8: Wastewater Quality in Some West Bank and Gaza Strip Cities by City and Year
oy xS € S ALl Aalall lae i /alally clas )

Ol ) o Al 2 glaw qulla

AL cpa g 4,080 allal) Al o gal § ‘ OaaaS U Ailiasl) Aalal)
City Total Nitrogen (T-N) | Total Suspended Solid (TSS) Blochemlcal(];)g]);gen Demand Chemical Oxygen Demand (COD) aau A
sl Jalal sl Jala sl Jalal 2 sl Jalal Jaal Year
Effluent Influent Effluent Influent Effluent Influent Effluent | Influent Load
West Bank ! - - - - - - - 1656 2020 | 1994 T A daca
Jenin - - - - - 800 - 1440 1090 1994 Qi
Tulkarem - - - - - 800 - 1440 1090 1994 p Sk
Ramallah - - - - - 640 580 1150 1580 1994 Al el
Al-Bireh - - - - - - - 1000 980 1994 3
Hebron - - - - - - - 3250 5360 1994 )
Gaza Strip 2 113 123 140 387 477 1337 271 750 1997 255 puad
Beit Lahia 130 150 50 240 300 1390 - 150 650 1997 LY G
Gaza 100 110 130 500 540 1600 - 212 800 1997 8E
Rafah 108 110 240 420 590 1020 - 450 800 1997 5}

1. Source of West Bank Data is M.Nashashibi and L.A. Van Duijl, International Institute for Infrastructure,
Hydraulic And Environmental Infrastructure, Hydraulic And Environmental Engineering, IHE, Delft, 1995. The

Netherlands

2. Source of Gaza Strip Data : Palestinian Water Authority, 1997

(-): Data Not available
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Table 9: Characteristics of Untreated Wastewater for Some Cities in the West Bank and Gaza Strip, 1994

Unit in (mg/lt) (pale) 33050
City ddaal
The test y ™ Ll sl 5l & e paadl
Rafah Gaza Jabalia Hebron Al-Bireh Ramallah Nablus
Biochemical Oxygen Demand (BOD) 555 500 670 - 2750 525 1185 | oaeSSY) o e aslon il
Chemical Oxygen Demand (COD) 1000 740 1270 3670 2(1230) 1417 1390 2115 Cran€ U AiliaSl) dalal
Kjeldal Nitrogen ( Kj-N) 108 90 130 200 137 79 120 JAK o g s
Ammonium( NH4 ) 75 80 90 123 127 51 104 w5
Nitrate ( NO3™) 1.4 1.3 1.5 2.8 144 0.6 1.7 < gl
Sulfate ( SO4™) - - - 150 161 132 137 i)
Phosphorus( PO4™ ) 30 30 40 184 14.3 13.1 7.5 sl
Chloride( CI") 490 550 250 500 1273 350 1155 BRI
Total suspended solids (TSS) 420 265 620 - - 1290 1188 Al Aalall o sall
Sodium (Na) 440 545 295 - - - - o523 el
Potassium( K) 37 38 35 - - - - psanli sl
Acidity ( pH) 7.54 7.26 7.60 - - - - A ganll da o
BOD load 68 48 32 - - - - (BOD) - Jes

Source: M.Nashashibi and L.A. Van Duijl, International Institute for Infrastructure, Hydraulic And
Environmental Infrastructure, Hydraulic And Environmental Engineering, IHE, Delft, 1995. The

Netherlands

1. Samples were taken on a day following heavy rain
2. Samples were taken in Summer

(-) : Data Not available
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Table 10: Basic Data about Wastewater Treatment Plants in the Palestinian Territory by Plant Location

AL ) (64/%2) idana dnm
Plant location (o 3‘°) e Pla113t capacity o dals e es sl 93‘
Incoming flow (m”/month) Treatment stage Type of treatment

(m3/month)
West Bank Ay Al s
Jenin 50,000 30,000 Primary 444 | Biological Joa sl gu Cpia
Tulkarem 36,000 18,302 Primary id4 | Physical Al 5 oS5k
Ramallah - - Primary id4 | Biological EEEAPYE & Al
Gaza Strip 336 plhd
Beit Lahia 260,000 300,000 Secondary 4,5l | Biological sl s LaY¥
Gaza 1,350,000 1,050,000 Secondary 4,5 | Biological doa gl sn 33
Rafah 280,000 31,200 Primary 444 | Biological A sl D)

(-): Data not available
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Table 11: Distribution of Communities by Requirement, Stage of Treatment Plant Construction and Governorate/ District, 1998

Stage of project £ el A ya
. ot e . . . _ ALY .
Governorate/ District e PRRRY daiil) a8 . 5 ala ) Al agd ddas 4J== waYs ﬁ’)l.‘.. Not Number of dhaial) /Asblaa)
Not Stated | Not applicable Impleg;;;anon Ready study A prl:s]lieuxder Requlril(ie;nlj;here 18 required | communities
Palestinian Territory 7 425 5 9 12 143 85 686 Dol o) 3
West Bank 7 404 5 4 8 136 81 645 PR I ERA
Jenin _ 56 1 _ 1 15 22 95 O
Tubas _ 7 _ _ _ 10 6 23 bk
Tulkarm 1 24 _ 1 _ 7 9 42 a SNish
Qalgiliya 1 8 _ _ 1 17 8 35 4lal
Salfit _ 1 1 1 _ 14 5 22 il
Nablus 1 20 _ 1 2 43 6 73 ol
Ramallah & Al —Bireh _ 70 2 1 1 6 _ 80 ol 5 &l )
Jerusalem _ 27 _ _ _ 2 3 32 sl
Jericho 1 11 _ _ _ 4 _ 16 s
Bethlehem 2 36 1 _ 1 9 22 71 ol
Hebron 1 144 _ _ 2 9 _ 156 )
Gaza strip _ 21 _ 5 4 7 4 4 336 plhb
North Gaza _ 2 _ _ 1 2 1 6 36 Jad
Gaza _ 1 _ _ _ 1 3 5 e
Deir AL-Balah _ _ _ 4 3 1 _ 8 o
Khan Yunis _ 15 _ _ _ _ _ 15 SRPTEN
Rafah _ 3 _ 1 _ 3 _ 7 i

(-): Data not available
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Preface

Wastewater statistics form an important part of environment statistics. Wastewater is
considered as a main source of pollution although it could form a natural resource, if properly
managed and treated. The availability of accurate and comprehensive statistical data on
wastewater indicators in the Palestinian Territory is highly essential for planners and decision
makers.

The Palestinian Central Bureau of Statistics (PCBS) seeks to provide such data through its
program for environment statistics that aims at building and updating a comprehensive and
accurate statistical database on all environmental subjects. This program aims to provide
statistical data as a tool for monitoring and management of the environmental status in the
Palestinian Territory.

This report is one of a series of expected reports planned to be published by the PCBS on
environment. The report presents the most important wastewater treatment statistical
indicators as collected from different sources.

This report concentrates on the variables of wastewater treatment, including produced
quantities, methods of treatment, treatment plants and development projects.

PCBS hopes that the main findings of this survey will contribute to improve the
environmental status and stopping the random depletion of natural resources, in addition to
providing reliable and useful statistics for Palestinian planners and decision-makers.

October, 2002 Hasan Abu-Libdeh, Ph.D.
President
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Summary

1. Introduction:

Wastewater treatment statistical data has increasingly drawn world attention. Such data form
the basics towards policy making and legislation, aiming at reducing the effect of Wastewater
pollution.

The data of this report had been collected from the PCBS records (surveys, and reports).

The main objective of this report is to provide reliable data on the Wastewater treatment
status in the Palestinian Territory, and mainly on the following issues:

Consumed water and produced wastewater quantities
Wastewater treatment availability

Wastewater treatment methods

Wastewater quality

Wastewater treatment plants

Nk =

2. Concepts and Definitions:

Biochemical Oxygen  Dissolved oxygen required by organisms for the aerobic
Demand (BOD): decomposition of organic matter present in water.

Cesspit: A well or a pit in which night soil and other refuse is stored,
constructed with either tight or porous walls.

Load: Quantitative estimate of the level of exposure of natural systems
to pollutants below which significant harmful effects on specified
sensitive elements of the environment do not occur

Sewage Network: System of collectors, pipelines, conduits and pumps to evacuate
wastewater (rainwater, domestic and other wastewater) from any
of the location places of generation either to municipal sewage
treatment plant or to a location place where wastewater is
discharged. This term includes only the closed pipe network
unless it is mentioned else.

Wastewater Process to render wastewater fit to meet environmental standards
Treatment: or other quality norms. Three broad types of treatment may be
distinguished: mechanical, biological and chemical (advanced).

Mechanical Treatment: wastewater treatment of physical and
mechanical nature that results in decanted effluents and separate
sludge. Mechanical treatment processes are also used in
combination with biological and advanced unit operations.
Mechanical treatment includes processes such as sedimentation
and flotation.

Biological Treatment: wastewater treatment employing aerobic
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and anaerobic microorganisms that results in decanted effluents
and separate sludge containing microbial mass together with
pollutants. Biological treatment processes are also used in
combination or in conjunction with mechanical and advanced unit
operations

Anaerobic Biological Treatment: reduction of organic matter in
waste, utilizing anaerobic organisms.

Chemical (advance) Treatment: treatment methods that are used to
effect the complete breakdown of hazardous waste into non-toxic
gases or, more frequently, to modify the chemical properties of the
waste, for example, through reduction of water solubility or
neutralization of acidity or alkalinity.

Wastewater: Used water, typically discharged into the sewage system. It
contains matter and bacteria in solution or suspension.

Primary Health Care Health center offers preventive care (diagnostic and curative)

Center: before illness case is complicated.
Secondary Health Health center offers curative and nursing health care for illness
Care Center: case exceeding Primary Health Care.

3. Main Findings:
This section presents the main findings of the report, including main environmnetal indicators
in the Palestinian Territory.

3.1 Consumed water and produced wastewater quantities

Results show that the consumed water quantities by the establishments in the Palestinian
Territory was 2.5 Million cubic meters per month, distributed into different types of activities.
The water quantity consumed by the manufacturing establishments was 812 thousand cubic
meters per month compared with 516 thousand cubic meters per month for the wholesale,
retail and repairs establishments, and the remaining amount was distributed among the other
activities. Also results show that the estimated amount of wastewater produced in the
Palestinian Communities that are connected to public water network (except in Jerusalem
governorate) was 5.96 MCM/ month, distributed into 2.81 MCM/month in the West Bank and
3.15 MCM/ month in Gaza Strip.

3.2 Wastewater treatment availability

Environmental Economic Survey 2001 results show that 1.2% of the economical
establishments in the Palestinian territory have wastewater treatment compared with 2.7% in
1998. The economical establishments that treat wastewater in 2001 was distributed into:
1.1% for the manufacturing establishments and 0.1% for the mining and quarrying
establishments compared with 2.6% and 12.4% on series in 1998 (Figure 1).
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Figure 1: Percent of Establishments in the Palestinian Territory by Availability of
Wastewater Treatment and sector, 1998, 2001
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The percent of the private health care centres that treat wastewater in 2000 was 0.5%
distributed into 0.6% in the West Bank and 0.3% in Gaza Strip. This percent differ from that
for the governmental sector; the percent of the primary health care centres that treat
wastewater in 2001 was 1.9%, compared with 3.8% for the secondary health care centres
(Figure 2).

Figure 2: Percentage of Establishment in the Palestinian Territory by Availability of
Wastewater Treatment and Year
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3.3 Wastewater Treatment Type:

The percent of private health care centres in 2000 that use mechanical treatment in
wastewater treatment was 40.8%, compared with 59.2% establishments use chemical
treatment. In the Governmental and non- governmental sectors, the percent of primary health
care centres in 2001 that use mechanical treatment was 10.6% compared with 80.7% of the
centres use the chemical treatment, and 8.7% use biological treatment. For the secondary
health care centres the results show that all the centres were using the biological treatment in
the wastewater treatment.

3.4 Reusing of Wastewater

The percent of mining and quarrying establishment that re-use the wastewater in the
Palestinian Territory was 100%, compared with 27.9% in the manufacturing establishments.
In the construction sector there is no re-use of wastewater (Figure 3).
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Figure 3: Percent Distribution of Establishments by Existence of Wastewater Reuse and
Economic Activity, 2001
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3.5 Wastewater Quality:

The available data on the quality of treated wastewater in Gaza Strip in 1997 show that, the
average amount of biochemical oxygen demand was 477 mg/l, this value is higher than the
Jordanian Standard which is 175 mg/l, and the average amount of total nitrogen was 113 mg/l,
while in the Jordanian Standards, it is 100 mg/l as maximum (Figure 4).

Figure 4: Quality of Treated and Untreated Wastewater in Gaza Strip, 1997
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3.6 Basic data about the wastewater treatment plants:

Results show that there are 8 wastewater treatment plants in the Palestinian Territory, 5 of
which are in the West Bank and 3 are in Gaza Strip, data is not available for 2 out of 8 plants.
The commonly used type of treatment is the biological treatment, although the treatment
stages used vary from one plant to another (primary, secondary or tertiary). The designed
capacity of Gaza Strip plants are higher than that for the West Bank, it reaches in Gaza city
plant 1,050 thousand cubic meter per month whereas just 30 thousand cubic meter per month
in Jenin plant. Also the influent quantities of wastewater to the plants are over the designed
capacity, which decrease the efficiency of these plants. The main sources of this influent
wastewater are households, industrial, and agricultural.
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3.7 The Development Projects in the Field of Wastewater Treatment:

Results show that there are 143 Palestinian Communities who claimed the need for treatment
plants but there is no ready plan, however treatment plants have been under construction in 5
communities.

4. Methodology
4.1 Introduction
The statistical data was derived from various data sources, which are either statistical surveys
or administrative records. These sources cover the most important wastewater treatment
indicators. The most important data sources of the report are:
*The local community survey 1998 provides data on the estimated amounts of
produced wastewater from water public networks and the development projects in the
field of wastewater treatment.

* The Industrial Environmental Survey 1998 provides data about the wastewater
treatment in the establishments.

* The Palestinian Water Authority provides the amounts of treated wastewater and the
treatment plants in Gaza Strip.

4.2 Reference Period

Since the data of the report is gathered from many sources, there is no similar reference
period for the data, the reference period for the data lies in the period 1995 to 2001. This does
not mean that the data represent a time series.

Also there isn’t a uniform geographical classification, so the data could be on the level of
governorates, or regions (north, center, and south), or it could be on the level of the
community.

4.3 Data Collection
This section describes the different methodologies used in the different sources, for more
details the references can be seen:

Local Community Survey 1998

The target population in this survey comprises all the Palestinian communities in the West
Bank and Gaza Strip. The Survey comprises all the mentioned communities whatever was the
number of housing units or the population or the administrative situation. The questionnaire
covered all the social and economic conditions in each community.

Industrial Environmental Survey 1998

The target population of the survey was all the establishments that are, according to ISIC,
classified under mining and quarrying (C), manufacturing (D), and electricity, gas and water
supplies (E). The questionnaire was designed taking into account the survey objectives, data
processing and collection requirements. This questionnaire includes questions about the main
source of water, methods of collecting and disposing the solid waste and the main method of
wastewater disposal. The sample is a one-stage stratified / random sample.
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Health Care Centers Surveys 2000 and 2001

The environmental questionnaire was designed in accordance with the similar country
experiments and according to the international standards (WHO and UN standards) and
recommendations for the most important indicators, taking into account the special situation
of Palestine. So all the Palestinian Health Care Centers establishment (private, governmental,
non-governmental, profit or non-profit) in the Palestinian Territory is the target population in
these surveys, and the sample designed is a single-stage stratified cluster random sample.

Environmental Economic Survey 2001

The environmental questionnaire was designed in accordance with the similar country
experiences and according to international standards and recommendations for the most
important indicators, taking into account the special situation of Palestine. Many visits for
economical establishments were made in order to improve the survey tools and to test the
questionnaire before implementing the survey; consequently some modifications were made
on the questionnaire and on the instructions following the visits. The sample is a single-stage
stratified cluster random sample. It was 2222 Palestinian economic establishments and
distributed according to the economic activities and governorates.

5. Data Quality:

This section provides important notes concerning the statistical quality of the data. This
includes data quality by data sources, in addition to technical notes, which should be taken
into consideration, for more details the references can be seen:

5.1 Data Sources

Local Community Survey 1998

The data were collected from the administrative records of the local communities, when there
are no available administrative records; data was collected from persons aware of most the
community’s conditions. Since the data was collected from all the Palestinian communities,
so there are no sampling errors. In order to reduce non-sampling errors resulted from data
collection, the questionnaires were edited in the field and office, and the results show good
quality of data.

The sample surveys:

These surveys include health care centers surveys 2000 and 2001, industrial
environmental survey 1998, and environmental economic survey 2001.

This type of surveys assume two types of errors affect the quality of survey data; sampling
and non sampling errors. The sampling errors are measurable, however the non-sampling
errors could not be determined easily due to the diversity of sources (e.g. the interviewers,
respondent, editor, data entry operator... etc). However, several measures were adopted to
minimize the effects of these errors, the interviewers, editors and coders had undergone
intensive training and were provided with fieldwork manuals to consult when facing any
problem. The data entry program was designed in a way that allows error detection and
correction; this applies particularly to logical errors that might not be discovered before data
entry operations. A consistency check was also performed to assure accuracy after data entry.
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