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1. INTRODUCTION 

1.1 Background 

 
Land-based sources and activities, means those sources and activities causing pollution of the 

Convention area from coastal disposal or from discharges that emanate from rivers, estuaries, 
coastal establishments, outfall structures, or other sources on the territory of a Contracting Party, 

including atmospheric deposition originating from sources located on its territory (UN, 1999) 
 
Pollution of the Convention area, means the introduction by humans, directly or indirectly, of 

substances or energy into the Convention area, which results or is likely to result in such deleterious 
effects as harm to living resources and marine ecosystems, hazards to human health, hindrance to 
marine activities, including fishing and other legitimate uses of the sea, impairment of quality for use 

of sea water and reduction of amenities (UN, 1999) 
 

In the framework of the operational strategy for the implementation of the Strategic Action Program 
(SAP), adapted by the 12th meeting of Contracting parties to the Barcelona Convention (Monaco, 
November 2001), the Mediterranean countries are expected to prepare during the year 2002-2003 

a Baseline Budget (BB) of emissions/releases for the SAP targeted pollutants covering all the 
substantial Land Based sources.  
 

The Palestinian National Authority, Environmental Quality Authority (EQA),  participated in the 
MED POL (Mediterranean Pollution)  and produced a document entitled “Assessment of Land 

based Pollution Sources in 2001” sponsored by the Mediterranean Action Plan  (MAP/MED-
POL). A great effort was done to identify both point and non-point sources of land based 
pollutants. An inventory of industrial establishments was included which was based on a survey 

prepared by MEnA 1999.  A new inventory was prepared by EQA, 2002 classified industries into 
3 categories (according to their impact on environment) showed significant decrease in the number 
of industrial installation.  

 
The political unrest in the region since September, 2000 produced a negative impact on several 

environmental issues. The seawater quality was greatly affected due to partial destruction of 
wastewater treatment plants (Rafah and Gaza) or by security measures imposed by the Israeli on 
repair and expansion of these plants, solid waste collection and transport was also affected. Over 

the past two years, the curfews and road blocks, prevented proper waste disposal leading to 
accumulation of huge amount which contributed to the burden of seawater pollution especially in 
winter season which was plentiful over the last 2 years. 

 
The exact quantity and quality of Land based pollutants produced in the Gaza Strip that may reach 

the Mediterranean sea may be not accurately measured due to several factors; the unstable political 
situation and its consequences (curfews, road blocking, direct damage to treatment facilities, siege 
imposed by the Israeli led to the closure of many industrial establishments because of the shortage of 
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raw materials or spare parts and of other reasons).  Many industries are (e.g., garments) highly 
dependent on Israeli market. For these reasons and others, one can expect great variations in the 
number of industrial establishments over a short period of time and therefore, a change in the quality 

and quantity of the resulting pollutants. 
 
The importance of this introduction is that, decision makers should have contingency plans to be 

implemented in such crises. Baseline budget should include cost for such plans. A communication 
network should be taken into consideration in case of road closures and similar situation. 

 
With the close cooperation of Global Environmental Feasibility (GEF) national Coordinator and the 
National concerned institutions (Ministry of Industry and EQA), this Baseline Budget report dealt 

with the following objectives: 
 

1. Preparation of a comprehensive inventory of the existing industry in each administrative region in the 

coastal zone according to annex (1) of LBS protocol . 
2. Classification of the industries into sectors 

3. Identification of the potential industrial sources of each pollutant targeted by the SAP and 
quantification/estimation of their emissions/releases on the basis of administrative region approach; 

4. Calculation of the national Baseline Budget for 2003 on administrative region basis. 
 

1.2 Study area 
 

The Palestinian National 

Authority (PNA) has gained a 
political control Gaza Strip and 

the West bank as a result of the 
Oslo agreement between Israel 
and the Palestinian Liberation 

organization. This report will 
only deal with the Gaza Strip 
coastal area (the only coastal 

area controlled by the PNA). 
The figure 1 is a map showing 

the major governorate of the 
Gaza Strip (UNEP 2003). 
 

 

 

Figure 1.1: Gaza Strip coastal area map (White-shaded areas are Israeli settlements), UNEP, 2003  
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1.3 Demography 

 
Gaza Strip Governorates are densely populated with over than one million inhabitants. Political 
developments and economical situation in the region strongly influenced the growth and distribution 

of population in the Governorates.  
 

Gaza Governorates have a very young population in comparison to other countries, 50.2 % of the 
population is 15 years. As much as 21% of the Gaza citizens are 4 years or younger. In addition, 
Gaza Governorates have an average of nearly 9 persons per household. Moreover, they have a 

higher average number of children per adult household members in comparison with West Bank and 
East Jerusalem. 
 

1.4 Short Geographic Description 

 

During the British Mandate Period, the area that is presently called Gaza Governorates was formerly 
part of the Gaza Sub-District of Palestine.  It was one of its 18 sub-districts and it includes three 

towns: Gaza, Khan-Yunis and Majdal, and 54 villages. The area was 1111.5 km2 of which 49.3 
km2 were Jewish owned. Gaza with its present area of about 365 km2, and its present borders and 
delimiting lines, first came into existence 50 years ago in 1948, after the first Israeli-Arab war. 

 
Geographically, Gaza is part of the Palestinian coastal plain in Southwest Palestine, where it forms a 
long narrow rectangle.  Its length is approximately 42 km2; and its width 5.7 kilometers in the 

Northern section, attaining a maximum, of 12 kilometers at the Southern end. 
 

1.5 Topography 

 

Elongated ridges and depressions, dry streambeds and shifting sand dunes, characterize Gaza 
topography. The ridges and depressions generally extend in a NNE- SSW direction, parallel to the 
coastline. They are narrow and consist primarily of 'Kurkar' sandstone. In the south, these features 

tend to be covered by sand dunes. Land surface elevations range from mean sea level (msl) to about 
10 meters above mean sea level (msl) (MEnA 2001/UNEP). The ridges and depressions show 

considerable vertical relief, in some places up to 60m. Surface elevations of individual ridges range 
between 20m and 90m above msl. The major topographic depressions, filled with alluvial sediments, 
collect considerable quantities of storm-water. Flooding is common in Rafah and Gaza City during 

the wet season. 
 
The parallel, Kurkar ridges have been dissected by Wadi Gaza, the largest surface water feature in 

Gaza. It rarely flows due to numerous water diversion and storage projects upstream in Israel. 
However, it has historically cut an incised valley with river terraces to the sea. There are two other 

wadis in Gaza: Wadi Silka near Khan Younis (a fossil river and now a dry wash) and Wadi Halib 
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near Beit Hanoun (a tributary of the much larger Nahal Shiqma (Israeli terminology) that drains to 
the sea just north of Gaza. 
 

Gaza is essentially a foreshore plain gradually sloping westwards. The quaternary rocks are visible 
as Kurkar ridges go South West-North East. The ridges have an increasing height towards the east, 
from 20 m to 100 m above sea level. Among these ridges there are 20-40m deep depressions filled 

with soils. This geomorphologic shape continues to the west in to the Sinai Desert, and to North 
East to Magdal. Among different quaternary soil deposits, the sand dunes are of special interest. 

They are formed by wind (eolic), and located along the seashore. Their main distribution is in the 
South and the North. Sand is extensively quarried for construction purposes, e.g. for local use and 
export to Israel. The quarrying is an encroachment both on the landscape and the geomorphologic 

history of Gaza.   
 

1.6 Coastal Geology 

 
The text of this section is largely based on Grabowski & Poort, 1994. The Holocene and 

Pleistocene deposits in the Gaza terrestrial area are approximately 160 m thick and cover the 
underlying Pliocene sediments. These deposits consist of marine Kurkar formation, shell fragments 

and quartz sands cemented together, and sometimes calcareous sandstone. Due to its high porosity 
and permeability the marine Kurkar forms a good ground water aquifer. Most of the groundwater in 
the Gaza Strip is extracted from this layer. The thickness of the marine Kurkar varies between 10 m 

and 100 m showing a tendency to be thicker near the coast. 
 
The continental Kurkar formation varies from friable to very hard, depending on the degree of 

cementation. Alluvial and wind blown sand deposits are found on top of the (Pleistocene) Kurkar 
formations and can locally reach a thickness of 25 m.  

 

1.7 Coast and Seabed Characteristics 

 
Going from sea to land, the coastal profile can be divided into the seabed, the beach, the dune face 
or Kurkar cliffs, and the adjacent body of the dune or cliff plateau.  

 
The coastal profile does not only consist of sand, but locally also erosion-resistant formations of 
rock and Kurkar protrude, on the seabed, on the beach, and in the cliffs. The geophysical survey for 

the Port of Gaza demonstrated the presence of non-erodible layers at a mean distance of about 3m 
below the alluvial seabed. Further, a detailed bathymetric survey of the area where the Gaza Sea 

Port is planned revealed that between the shoreline and 10m depth, the seabed is characterized by 
areas of rock outcrops and linear features of sand bars (Sogreah, 1996). On the beach and near the 
waterline of the Gaza shoreline on many places Kurkar outcrops and rocky ridges can be seen. 
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These hard ridges are important coastal features in that they form natural breakwaters that tend to 
mitigate an eroding trend. Where those hard layers are covered only by a relatively thin layer of 
sand, a retreating coastal profile will gradually consist of an increasing amount of erosion-resistant 

surface  
 
Defining the erodibility and composition of the steep Kurkar cliffs along the Gaza coastline is another 

important challenge, which will hopefully be undertaken soon. These cliffs themselves are to an (un-
)certain extent able to retard an erosive tendency. If they are attacked by waves and locally 

collapse, the eroded Kurkar material will feed the beach with a mixture of very fine to very coarse 
sediment. The fines will soon be transported to deep water, whereas the coarse particles will act as 
an armor layer, protecting the freshly exposed Kurkar cliff face during some time. 

 

1.8 Climate  

 
Gaza Strip has a characteristically semi-arid climate, and is located in a transitional zone between a 
temperate Mediterranean climate to the west and north, and the arid Negev and Sinai deserts to the 

east and south. There are two well-defined seasons: the wet season starting in October and 
extending through March, and the dry season from April to September. Peak months for rainfall are 

December and January. 
 
Annual average rainfall varies considerably from more than 400 millimeters per year (mm/y) in the 

north to about 200 mm/y in the south near Rafah.  Average annual rainfall for several Israeli stations 
surrounding Gaza Strip between 1961-1990 varies between greater than 400 mm/y in the north to 
about 250 mm /y in the southeast. 

 
Daily rainfall data have been available for 8 stations in Gaza since August 1973, while one station 

(Station 10, the 'Meteorological Station' in Gaza City) has daily records dating back to 1968. The 
highest recorded one-day total in Gaza was 138 mm at the Beit Lahia Station on November 29, 
1991.  

 
The average mean daily temperature in Gaza ranges from 26 oC in summer to 12 oC in winter. Pan 
evaporation has been measured at the Gaza Meteorological Station (Station 10) for 1968 to 1997.  

Monthly evaporation varies significantly throughout the year. There is a five-month period in winter 
(November - with a rainfall surplus.  During the rest of the year, evaporation greatly exceeds 

rainfall.) 

1.9 Seawater Quality 

 
The major sources of coastal and marine pollution originating from the land vary from country to 
country. The nature and intensity of development activities, the size of the human population, the 

state and type of industry and agriculture are but a few of the factors contributing to each country’s 
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unique pollution problems. Pollution is discharged either directly into to the sea, or enters the coastal 
waters through rivers and by atmospheric deposition. Point sources of pollution are sources that can 
be identified to one location, such as industrial and sewage treatment plants. Point sources, though 

easy to be identified, account only for a fraction of the land-based sources of pollution affecting 
coastal and marine environments. Non-point sources are hard to be identified, they include urban 
storm water run-off and overflow discharges, as well as runoff from streets and agricultural lands.  

 
The seawater quality of Gaza Strip is expected to be highly polluted by sewage, sediments, 

nutrients, pesticides, litter and marine debris, and toxic wastes during thirty years of Israeli 
occupation.  This has left the coastal area in a bad and neglected state and consequently led to the 
deterioration of seawater quality. 

 
There are few studies conducted in the area to assess the quality of pollutant sources discharged into 
the seawater and, those studies focused mainly on the microbiological quality of wastewater 

discharge.  
 

The gathered data indicate a large microbiological contamination of seawater above the international 
accepted limits especially in locations near sewage outfalls.  Data also show that pollution levels 
(Faecal Coliform) have decreased since 1999, when the Gaza Wastewater Treatment Plant was 

refurbished.  
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2. INDUSTRIAL INSTALLATION AND POTENTIAL IMPACT IN 

GAZA STRIP 
 

2.1 Overview 

 
Industrial development is considered as an important aspect of economic growth. During the 30 

years of Israeli occupation of Gaza, little concern was paid to infrastructure developmental 
protection in the area. Israeli policy viewed the Palestinian occupied areas of the West bank and 

Gaza Strip as a market for the Israeli products. After signing the Oslo Accord, different studies 
were undertaken to develop the industrial sector.  
 

Based on the study conducted by the Ministry of Planning and International Cooperation/ 
Environmental Planning Directory (EPD) showed that employment per industrial establishment is 
below eight workers in more than 75% and below 20 workers in 97% of the industrial 

establishments. Most of the industrial activities are related to clothing, metal and wood products and 
construction sectors. The growth of the industrial production has, to a large extent, taken place in 

the existing establishments. Investment in industry is low and fluctuating around 4% of the GDP. The 
industries in Gaza have changed substantially over the past three decades. In the past leather and 
textile industries accounted for the majority of industries. Since then, new industries have been 

introduced, although the main characteristics of “many small and some medium-sized” industries 
remained unchanged. Many of them are sub-contracting to Israeli industries (EPD, 1996).  
 

Industrial waste in Gaza is generated from print and photography shops, from the use of printer 
toner, chemicals, and film degrading. Mechanical workshop produce wastes from oil, grease, break 

fluid and batteries. The textile garment industry generates waste from dyes, chemicals, oil, grease, 
and auxiliary chemicals. Paper factories use bleaching chemicals, glues, and auxiliary chemicals. 
Other industries producing hazardous waste include construction materials, woodwork, plastics, 

batteries, leather tanning, metalwork, and food processing. 
 

2.2 Classification and Distribution of Industries in Gaza Strip 

 
According to EAQ, industrial installations were classified in each of the five governorate of the Gaza 

Strip (North Gaza, Gaza, Middle, Khan-Younes, Rafah) into three categories according to the 
hazards arising from these installations in terms of gaseous, liquid or solid waste of production 

affecting the human health and the environment. 
 
1. Class A 

The group of industries with the least toxic waste in terms of human health and environment e.g., 
paper and pulp, manufacturing of clothing, automotive electric and shoe industries. 
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2. Class B 
The group of industries with medium toxic wastes in terms of human health and environment e.g., 

Animal feed, cereals mills, manufacturing of cement, food industries, metal workshops, motor 
mechanic workshops,   glass and wood industries. 
 

3. Class C 
The group of industries with the most toxic waste in terms of human health and environment e.g., 

Asphalt, batteries, fuel and gas stations, car wash and lubrication, printing, electroplating, chemical 
industries. 
 

Table 2.1 presents the classification and codes for the different industries based on type of hazards 
to human health and environment in Gaza Strip area 
 

Table 2.1: Classification of industries based on hazards to human health and environment 
Class ( A ) Cod

e 
 Class ( B ) Code  Class ( C ) Code 

Automotive electric Elec Animal feed Feed Asphalt Asph 
Carton industry Cart Manufacture of Cement Ceme Batteries industry Batt 

Manufacture of clothing Garm Cereals mills Cere Car wash & 
lubrication 

Carw 

Paper & pulp industry Pape
r 

Detergents Deter Ceramic Cera 

Shoes industry Shoe Dry cleaning  Chemical industries Chem 
Tailoring leather Leat Food industry Food Ready mix Concrete Conc. 
Textile industry Text Glass industry Glass Cosmetic industry Cosm 

  Gold Gold Electroplating Elecp 
  Metal workshop Metal Fiberglass Fiber 

  Motor mechanic 
workshop 

Mech  Foundries iron Cair 

  Pharmaceutical industry Phar Fuel Fuel 

  Plastic industry Plas Glue Glu 
  Wood industry Wood Jeans cleaners Jean 

    Marble Marb 
    Painting &  Car body Paca 
    Pesticide and fertilizer Pest 

    Printing works Prin 
    Slaughterhouse Slau 

    Tanning industry Tan 
    Tiles industry Tile 
Industry in Gaza-EQA 2002 

 
The recent survey conducted by EAQ, showed variation in the number and types of industries in the 

different governorate in the Gaza Strip from previous studies. This variation due to the political 
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instability and the closure of the boarders and the lack of spare parts and raw materials needed for 
industry in Gaza.  
 

Table 2.2, shows the distribution of industrial sectors over the 5 governorates of the Gaza Strip. 
Metal workshops, wood industry, mechanics workshops, manufacturing of cement, and the 
manufacture of cloths constitute over 60% of all the industries in Gaza Strip. 

 
Table 2.2: Distribution of industrial sector in Gaza Strip Governorates 

Sector Gaza Khan Younes Middle N. Gaza Rafah Grand Total 

Fuel 23 20  22 23 88 
Gold    2  2 

Mech 1 1 1 1 1 5 
Asph 2     2 
Batt 2 1  1 2 6 

Cair    4 1 5 
Cart    1  1 

Carw 1 2 1 3 15 22 
Ceme 1 33 35 29 49 147 
Cere 1 13 2 3 1 20 

Conc. 3 3 4 1 3 14 
Cosm 1   3  4 
Deter 4 5   2 11 

Elec 11 8 6 6 9 40 
Feed   2 1 1 4 

Fiber 3   1  4 
Food 1 16 18 28 13 76 
Garm 29 26 22 14 48 139 

Jean  1  6  7 
Leat   9   9 
Marb 3 15 12 8 12 50 

Mech 37 32 27 28 32 156 
Metal 60 31 51 44 58 244 

Paca 22 15 20 12 11 80 
Paper 3     3 
Phar   1 1  2 

Plas 13 10 6 26 5 60 
Prin 10 3 3 3  19 
Shoe 2   3  5 

Slau 2 1    3 
Text    5  5 

Tile 15  2 3  20 
Wood 2 20 44 36 81 183 
Grand Total 252 256 266 295 367 1436 
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Percentage 17.5 17.8 18.5 20.5 25.6 100 
 

 

 
 

Class B industries constituted the largest percent (63.4) followed by Class C (22.7) and finally 
Class A (13.9). Rafah and North Gaza contains the highest number of industrial installation among 
the governorate as shown in Figure 2.1.  
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Figure 2.1: Distribution of industrial installations over the Gaza strip governorates 

 

2.3 Potential Industrial Sources of Land Based Pollutants in Gaza Strip 

 
Although industrial waste and its impact on public health and environment is recognized as an 

important concern to Palestinians, limited data and information are available on waste constituent 
and waste management in industrial plants in the current situation. At the same time, no statistical 
data is available about the level of production and row material import from aboard. In addition, 

some hazards chemicals and pesticides smuggled to Gaza area through the Israeli settlement.  
 
Because its quality depends on type of manufacturing process involved, the accurate composition of 

industrial waste cannot be easily determined unless laboratory analysis is conducted. Estimates of 
composition of the generated waste can be made where data regarding the types of used raw 

material and production quantities available. 
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2.3.1 Different Generated waste types 

In the following section, background about the different generated waste types and some 
information about the effluent quality of industrial facilities are presented: 

 
1- Textiles 
The textile-dyeing facilities producing both printed and dyed fabrics. The specific processes used by 

each enterprise vary considerably. The main sources of environmental pollution typically arise from 
the finishing phase (pre-treatment, dyeing, printing, finishing, etc.), and heat treatment (drying, 
reticulation and thermo-fixing on the stenters). Effluent from these industries contains high 

concentrations of ionic substances, organic color and reactive dyestuffs. Heavy metals, which are 
used for fixing colors in the dye, are also present.  In addition, liquid effluents are highly saline, 

affecting their potential for re-use, especially in agriculture. 
 
Table 2.3:  Heavy Metals in the Wastewater of a Textile Dyeing Factory. (MEDPOl) 

Description Fe (mg/l) Cu (mg/l) Zn (mg/l) 

 Effluent Standard* Effluent Standard Effluent Standard 

Run 1 0.10 NM** 0.11 1 0.68 5 

Run 2 0.50  BD***  0.70  

Run 3 0.20  0.05  0.48  
*Israeli standards 

**NM: Not mentioned 

*** BDL: Below detection limit 

 
Table 2.4: Characteristics of Wastewater Effluent of Textile Dyeing Factory (Safi, 1999)         

Description 

 

COD 

(mg/l) 

BOD 

(mg/l) 

TDS 

(mg/l) 

TSS 

(mg/l) 

pH SS 

(mg/l) 

Color 

Wastewater effluent 

(Run 1) 

1560 336 5898 396 10.5 50 Moderate red 

Wastewater effluent 

(Run 2) 

580 180 2765 98 7.5 2 Light yellow 

Wastewater effluent 

(Run 3) 

985 235 5095 632 - 90 Moderate blue-

gray 

Average values 1041 250 4586 375 9 70  

Israeli standards 2000  350 1000 6-9   

٨ 
2- Tanneries 
Tanneries consume large quantities of scarce freshwater, and generate and release corresponding 

amounts of wastewater with significant pollution loads, and sometimes with extreme pH values. The 
disposal of wastewater containing untreated tannery effluent in open valleys presents a high risk of 
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groundwater pollution, as wastewater infiltrates through the limestone into the aquifer. Tannery 
effluent also has a high salt content, which cannot be removed by biological treatment. When effluent 
is recycled for agriculture, these salts can affect the texture of soil and reduce crop yields. Chromium 

is particularly problematic, since it accumulates in residual wastewater treatment plant sludge and 
makes sludge disposal more difficult. Hexavalent chromium salts are particularly dangerous, as they 
are water-soluble and potentially highly toxic and carcinogenic. Tanning also produces toxic gases, 

such as hydrogen sulphide (H2S), which are released to the environment when emptying the tanning 
drums. 

 
The preservation of animal skins might include the use of insecticides or bactericides, which may be 
washed out during a soaking process and later drained to the wastewater system. Could this be the 

case, the reuse of the wastewater could lead to absorption of these insecticides and bactericides by 
plants and entry into the food chain. 
 

3. Electronic Component Manufacture 
Semiconductors are produced by treating semiconductor substances with boron or phosphorus, 

using silicon and gallium arsenide. Printed circuit board is made by producing patterns of conducting 
material, usually copper, on a non-conducting substrate (the base can be pressed epoxy, Teflon, or 
glass). Printed wiring assemblies consist of components attached to one or both sides of the printed 

circuit board. A range of hazardous substances may be used in the production process 
(formaldehyde, various acids, arsenic, various heavy metals and their compounds, etc.). Various 
hazardous wastes are produced, in solid and liquid form (alkaline solutions, contaminated kerosene, 

cleaning and cutting fluids, hydraulic and other oils, polychlorinated biphenyls (PCBs), 
polychlorinated terphenyls (PCTs), solvents, slurry, metals, cyanides, sulphates, etc.), but also 

hazardous gaseous by-products (e.g. acids, solvent vapor). No quantitative data are available. 
 
4. Electroplating and Surface-coating Industry 

Electroplating involves the deposit of a thin protective layer (usually metallic) onto a prepared metal 
surface, using electrochemical processes. The process involves pretreatment (cleaning, degreasing 
and other preparatory steps), plating, rinsing and drying. The cleaning and pretreatment stages use a 

variety of solvents (often chlorinated hydrocarbons) and surface stripping agents (including caustic 
soda and a range of strong acids). Plating solutions are acid or alkaline and may contain agents such 

as cyanides. Organic solvents and thinners are required for many of these operations. A range of 
hazardous substances is typically used in these processes (alcohols, dioxins, furans, metals, organic 
compounds such as ethyl benzene and trichloroethylene, etc). Hazardous wastes produced include 

cyanide compounds, sludge, acids and alkalis.  
 
The resulting wastewater is discharged to the municipal sewers without any treatment. Table 2.6 

shows the analysis of grab sample collected in November 1998. The analysis shows that the COD, 
TDS, TSS and the pH are within the standards.  The heavy metal analysis showed that copper and 

zinc contents were exceeding the standards. The visited factory water consumption is about 1.5 
m3/day, which is not high but needs to be monitored. The electroplating process utilizes wide range 
of chemicals, depending on the types of metals that are electroplated and the type of metallic 
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coatings that the facility applies to the processed piece. The waste streams may include toxic metals 
such as lead, cadmium or Hexavalent chromium or other toxic compounds such as chlorinated 
solvents and cyanide. The solid waste generated by these industries is in general small but includes 

hazardous waste such as the bagging materials of the chemicals and the sediments of the coating 
tanks. There is a strong smell within the factory environment caused by the sulfuric acid and other 
chemicals but the air emissions to the surrounding environment are negligible. 

 
Table 2.5: Wastewater Effluent Characteristics of Selected Industries (Safi, 1999)         

Industry 

Parameter 

COD 

(mg/l) 

TDS 

(mg/l) 

TSS 

(mg/l) 
pH 

Al 

(µ/l) 

Fe 

(mg/l) 

Cu 

(mg/l) 

Zn 

(mg/l) 

Textile dyeing 1042 4586 375 7.5 NM* 0.27 0.05 0.62 

Jeans washing 2290 1180 6711 7.4 NM 0.4 BDL** 0.55 

Car washing 700 1510 1142 7.7 NM 0.50 0.11 0.08 

Photo processing 4250 31300 86 9.5 234 1160 0.08 1.82 

Electroplating 630 2400 86 9.5 220 0.60 9.20 20.8 

* NM: was not measured 

** BDL: below detection limit  

 
5. Stone-washing Industries (Jeans-Washing Industries) 

There are 5 factories in Gaza Strip and most of them are located in the northern area. They perform 
mainly two types of processes which are washing/ softening of the jeans garment and the other is 
only softening. In average, water consumption in each factory is about 30-50 m3/day. Table 2.7 

shows the results of the analysis of 3 composite samples collected in three days from one of these 
factories. The factories use a grit removal chamber for removal of the stones from the waste 
streams, which can be reused again. The analysis showed that this chamber (in spite of its small size) 

is very effective to remove about 50% of the COD, TDS and the TSS. The analysis also showed 
that the effluent is almost free from the heavy metals. The main problem is the color, which is mainly 

caused by the removed dyes. This dye which is called Indigo creates the same problems as was 
mentioned above for the textile industries. Although the total amount of water consumed (and in turn 
the wastewater production) in these industries are relatively low compared with the total volume of 

the wastewater produced in the northern area, significant reduction in water and chemicals can be 
achieved by implementing pollution prevention measures such as wastewater reuse . The bagging 
materials of some chemicals used in these industries are considered as hazardous waste. Other solid 

waste contains consists of cartoon, plastic bagging materials. Some air emissions are produced from 
the steam boilers where low-grade fuel is mainly used.  

 



 16

Table 2.6: Analyses of the Wastewater Effluent of Jeans washing Factory (Safi, 1999)        

Description 
 

COD 
(mg/l) 

BOD 
(mg/l) 

TDS 
(mg/l) 

TSS 
(mg/l) 

SS 
(mg/l) 

pH Color 

Wastewater effluent (Run 
1) 

2070 __* 1200 7585 220 8.8 Dark-blue 

Wastewater effluent (Run 

1) 

3630 90 1060 10153 130 6.5 Dark-blue 

Wastewater effluent (Run 
1) 

1170 132 1280 2095 90 7 Dark-blue 

Average value 2290 111 1180 6611 147   

Israeli standards 2000  3500 1000  6-9 NM** 
*: not measured 

**NM: not mentioned 

 

6. Photo Processing 
More than six workshops are present in Gaza Strip. Most of them are located in Gaza City. Two 
types of chemicals are mainly used (Fixer and developer). One of these workshops was visited. It 

consumes about 200 liters/month. The exhausted chemicals are discharged to the sewerage system 
without any treatment. The operator mentioned that these chemicals were used to be collected in the 

past and sent to Israel where the silver can be recovered. The volumes of these chemicals produced 
over the Gaza Strip from these workshops and also from the X-ray laboratories are very small and 
can be collected and treated or stored as a hazardous waste in the hazardous waste cell at Gaza 

city’s landfill. Regarding the treatment of this waste the evaporation/ distillation and also separation 
of the silver by using electodialysis technique could be attractive. 
 

7. Car Washing Workshops  
There are several workshops scattered over the Gaza Strip and concentrated in Gaza Governorate. 

The analysis of a grab sample collected on November 1998 shows that all the tested parameters are 
within the standards. In addition, the analysis showed that effluent is almost free from heavy metals. 
The visited workshop has modified wastewater treatment facilities where the treated wastewater is 

recycled for vehicle washing. 
 
8. Paint 

The paint manufacturing process involves the mixing of different agents such as pigments and 
solvents. A range of hazardous substances are used in the processes such as ethyl benzene and 

similar organic compounds, various acids, metals, acrylates, hazardous isomers, and alcohols, as 
well as particulates. 
 

Some of the wastes generated include wastes from paint and varnish, halogenated solvents, sludge 
(aqueous and other) from paint or varnish removal containing halogenated solvents, adhesives and 
resins.  
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9. Used oil 
A huge quantity of used mineral oil is released annually in the Occupied Palestinian Territories 
without any collection systems, but no adequate treatment facility is available. No reliable data are 

available concerning disposal methods. 
 
Used mineral oil is recycled as lubricant in stone factories and metal processing, or used thermally as 

a secondary fuel. Used oil may be obtained in the Occupied Palestinian Territories by filtering used 
car oil and other used oil. It is also reported to be imported illegally from Israel (Desk study, 2003). 

 
The environmental impact of discharged used mineral oil depends on its physical and chemical 
properties, the amounts disposed of in an uncontrolled way, the features of the underlying soil and 

local hydrological characteristics. Disposing of used motor oil by pouring it into storm or sewage 
drains, dumping it onto the ground, or disposing of it with household waste may create significant 
risks to human health and the environment. 

Human health is affected if rainwater carries oil contaminated with metals into under-ground streams 
and therefore into drinking water. It is almost impossible to clean up groundwater once it has been 

contaminated. Surface runoff from ground disposal and oil poured down drains often goes to water 
treatment plants, streams or rivers, which can also affect drinking water supplies. Used oil from a 
single oil change can ruin a million litres of freshwater, a year's supply for 50 people. 

 
Used oil contaminating surface water also harms wildlife. Oil depletes the oxygen supply of fish and 
other aquatic life, and hinders the ability of birds to fly. When plants are grown in soil or fed with 

water contaminated by used oil, they absorb (or bioaccumulate) high concentrations of heavy 
metals. Plants used for food or fodder should never be grown in soil contaminated with used oil. 

One of the indirect risks of such environmental pollution is the poisoning of the food chain, which 
ultimately affects human health. The geological and hydrological features and soils in most areas in 
the West Bank have a 'good' infiltration, as there is no significant natural barrier, and hence little 

protection for the groundwater.  
 
There are several ways in which used mineral oil is being recycled, including: dumping on vacant 

land or in sewage systems; sale to construction companies to coat the wood used for building; 
burning with oil in traditional cooking ovens; and sale to the pottery or food industry for use as fuel. 

 
10. Shoe manufacture 
A range of hazardous substance are used in the manufacturing of shoes, including the process of 

shoe/sole surface preparation (e.g. manually cleaning and conditioning surfaces using numerous 
solvent-based and water-based cleaners), adhesive/primer application (e.g. using a chlorinated 
solvent mixture which produces ethyl acetate emissions), and spray finishing and coating, or 

polyurethane molding. Equally, a variety of hazardous wastes are produced, ranging from ammonia 
compounds to arsenic, boric, phenol and chromium compounds, to mention a few.  

 
11. Metal construction 
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The mini steel mills operating in the Occupied Palestinian Territories normally use an electric arc 
furnace to produce steel from steel scrap and direct reduced iron. Such facilities use a range of 
hazardous substances, such as heavy metals, phenol (and its salts), dioxins, furans, cyanides, and 

several dangerous halogenated hydrocarbons. Many different hazardous wastes are generated, in 
gaseous, liquid and solid form.  
 

12. Wood furniture 
Wood furniture manufacturing involves preserving wood, as well as applying paint. Three main types 

of preservative are used: water-based, organic solvent based, and tar and oil. Different oil-based 
and solvent based paints are commonly used for furniture. 
 

Many of these are hazardous, such as formaldehyde and glue plant sludge. Nitrocellulose lacquer, 
thinner, and panel cut-offs are among the hazardous wastes potentially generated.  
 

13. Aluminum manufacture 
Raw materials for secondary aluminum production are scrap, chips and dross. The main process for 

secondary aluminum production is smelting in rotary kilns under a salt cover. For damaging (removal 
of magnesium from the melt), hazardous substances such as chlorine and hexachloroethane are often 
used, which may produce dioxins and dibenzofurans. Other hazardous substances are used and 

hazardous wastes produced, such as salt slag and alumina.  
 
14. Battery Industry 

There are three battery factories in Gaza Strip. Two of them are located in Gaza Governorate while 
the third one in Khan-Yunis City. The later one was visited. The production capacity is about 50 

units/day. Few years ago the recycled lead from old batteries was used to be collected and melted 
to produce square screens, which is then filled with lead oxide paste. At present the situation has 
been changed due to the pressure exerted by MEnA and the lead screens are imported from 

Turkey. Afterwards, these screens are fixed in plastic container. The wastewater is produced during 
the preparation of the lead paste and fixing it on the screens. To benefit from the wasted paste it is 
collected and recycled for the same purpose. Very few wastewater is produced and discharged to 

the open channel where it flows outside the factory and left to be dried by the sun heat. The 
remaining solid waste is collected and reused for other purposes. The exhaust gases, which also 

include the lead oxide, are emitted from the chimney without any treatment. The workers of the 
factory and other neighbors live few meters from the factory exposed to these emissions. There is a 
trial by the Central Planning Committee to enforce the owner to move to an appropriate area 

otherwise, he would loose the license. 
 
15. Dry Clean 

There are more than ten dry clean shops located in Gaza City. One of these workshops consumes 
about 40 liters of chlorotriethyelene /month. The wastewater which contains this chemical is 

discharged to a cesspit near the workshop. Some of this material evaporates during the process and 
can be inhaled by the workers causing health problems. 
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16. Leather Industries 
Contrary to the situation in the West Bank, this type of industries is very limited in Gaza Strip where 
there is only one factory located in Beit-Hanoun industrial area. Proletan is used to produce the sole 

of shoes. About 1400 kg/year of this material is used. The main risk is to the health of workers, 
which may be caused by painting and polishing processes. Another risk is from using empty 
containers (which may contain residual chemicals) by the people for storing food and water. Now, 

there is no tanning and leather dyeing industries in Gaza Strip, but in the new industrial zones this 
type of industries may take place. 

 
17. Foaming Industry 
There are two foaming factories in Gaza Strip. Most of the raw materials are toxic and hazardous. 

The raw materials are stored in relatively big quantities under specific temperature. The empty 
containers are disposed as domestic waste. No emergency measures are taken. Few years ago, the 
two factories were damaged completely by big fires caused by electrical spark. In addition to the 

production of foam block the two factories perform different processes such as cutting and sawing 
to produce matrices and other furniture parts.  

 
18. Asphalt industry 
There are three asphalt factories in the Gaza Strip producing about 900 tons/year. The raw materials 

used in these factories are white sand, bitumen and crushed stones. The main pollution problem is 
the high dust emissions. Using low quality stones may be the main source of the high quantity of the 
dust emissions in Gaza. 

 
19. Ready-mixed Concrete 

There are twenty factories for ready mixed concrete in the Gaza Strip. Most of them are located 
near the highways and agricultural areas. The average production rate of one of these factories is 
about 400 m3/day. Raw materials used are cement, sand and crushed stones. Emissions of the dust 

is the main problem of this industry which may pollute the surroundings. 
 It was observed that the leaves of the surrounding plants were covered with a layer of dust, which 
inhabits the light reaching the leaves. Consequently the photosynthesis efficiency is reduced and the 

leaves getting dry by time. Few years ago some mitigation measures have been added as pre-
conditions for licensing these types of factories. These measures included high boundary walls 

around the factories and providing the factory with water sprayer to spray water during mixing, 
loading and filling of sand, gravel and cement. Although these measures have helped reducing the 
dust, they are not sufficient for solving the problem. Therefore, monitoring of the implementation of 

these measures is required  
 
20. Tile Industry 

There are 56 factories for tile manufacturing in the Gaza Strip with production rate ranging between 
500-1500 m2/factory/day. Raw materials, which are used in these industries, are white cement, gray 

cement, yellow sand, quarts and different colors of crushed stones. The main problem of these 
industries is the large amount of white sludge collected from the bottom of the sedimentation tanks 
used to purify the water from suspended solids in order to recycle it again. This sludge is called “ 
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Kamkha” and is generated from the polishing of tiles surface. Total amount of Kamkha produced in 
Gaza Strip is about 400m3/day. The Kamkha consists mainly of white cement, quarts, fine crushed 
stones and water. Kamkha is dumped in the municipal landfills or discharged in open areas or to the 

sewerage systems causing clogging of sewers (Development Resource Center, 1995). If Kamkha 
reaches wastewater treatment plants it will reduce the capacity by filling the ponds with sludge which 
also may disturb the biological treatment process. 

 
21. Marble Cutting 

 There are more than 107 marble cutters in Gaza Strip. The total consumption of the Gaza Strip in 
the year 1995 is about 23,000 m2 / year. The main source of marble is Italy. The main waste of 
marble is pieces remaining from cutting processes. This waste constitutes 15-20 % of the total 

consumption. It is collected and transported to the municipal landfills (Development Resource 
Center, 1995). 
 

22. Special Hazardous wastes 
Special wastes include hazardous waste not directly linked with a type of industrial activity, 

including: 
 
A. Pesticides 

Both the Palestinian Authority and Israel have in place legislation to regulate the import and export 
of pesticides. The Environmental Quality Authority informed UNEP that, in the Occupied Palestinian 
Territories, a total of 123 pesticides are currently used, some of which are internationally suspended, 

banned or regulated by the Stockholm Convention. Although the Palestinian Authority is not a Party 
to the Stockholm Convention (Observer Till Now). The Environmental Quality Authority's chemical 

regulations department prohibits the passage of internationally banned chemicals. Despite these 
efforts, illegal chemical still may find their way into the market. 
 

The total quantity of pesticide used is estimated at 730 tons in the West Bank. During the Desk 
Study mission, the Environmental Quality Authority estimate that in Gaza more than 900 t/year of 
authorized pesticides are imported from Israel and used, but that over 100 t/year of obsolete, 

banned or restricted pesticides are sold and used by Palestinian farmers, the latter entering Gaza 
through unauthorized channels. No classification of these chemical is given. 

 
B. Polychlorinated biphenyls (PCPs) 
Polychlorinated biphenyls (PCBs) are widely used as additives to oils in electrical equipment, 

hydraulic machinery, and other applications where chemical stability is required for safety, operation, 
or durability. Although the chemical stability of many PCBs has been a benefit from the standpoint of 
commercial use, it has created an environmental problem because it translates into extreme 

persistence when the PCBs are eventually released into the environment. No data about the level of 
use or classification of these chemical in Gaza area.  

 
C. Dioxins and furans 
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Polychlorinated dibenzo-p-dioxins and dibenzofurans, hexachlorobenzene and polychlorinated 
biphenyls may be unintentionally formed and released from, among others, the open burning of 
waste (especially if this contains polyvinylchloride, or PVC), residential combustion sources, motor 

vehicles, particularly those burning leaded gasoline, and textile and leather dyeing. No measurement 
of dioxin emissions has been carried out in the Occupied Palestinian Territories. The practice of 
open burning is very dangerous for the environment, both the air and soil, and ultimately the 

groundwater.  
 

D. Asbestos 
Asbestos cement building products have frequently been used in construction in the Occupied 
Palestinian Territories, particularly as a covering material. While undisturbed asbestos cement 

presents no threat to human health, when buildings are bombed, dust containing asbestos fibre could 
be produced, which would be dangerous to persons living in the proximity of the destroyed 
buildings. Many of the buildings destroyed by the Israeli military in southern Rafah and the southern 

part of Gaza have roofing covered with asbestos cement. 
 

E. Household hazardous waste 
Household hazardous waste includes substances such as oil-based paints, paint thinner, wood 
preservatives, pesticides, household cleaners, used motor oil, antifreeze and batteries. 

 
F. Used tyres 
Stockpiles of used tyres create not only land-use problems but also environmental hazards. 

Stockpiles can self-ignite and create long-lasting fires resulting in negative human health impacts. 
When tires are disposed of in landfills, they often rise to the top and make it difficult to maintain the 

soil cover on the landfill. Tire fires are extremely dangerous. They are difficult to extinguish, pollute 
the air with hazardous compounds and potentially toxic gases (for example, anthracene, aromatics, 
arsenic, benzene, butadiene and cadmium, to mention a few), and contaminate the ground with the 

oil and ash created during fires, thus endangering ground and surface waters. Further, tire dumps 
and improperly discarded tires are ideal breeding grounds for disease-carrying mosquitoes and 
rodents. 

 
G. Waste batteries 

Hazards from waste batteries are associated with improper handling and disposal. Improper 
handling can result in spillage of corrosive fluids that can cause chemical burns and damage to a 
wide variety of materials. Metals in batteries, including lead, mercury and cadmium, are toxic. 

Improper disposal of batteries in landfills may result in the release of corrosive fluids and dissolved 
metals into groundwater and the environment. They bioaccumulate in plants and animals and persist 
in the environment. 

 
H. Medical wastes 

Medical waste covers several categories: infectious waste, pathological waste, pharmaceutical 
waste, genotoxic waste, chemical waste, and waste with high heavy metal content, pressurized 
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\containers, and radioactive waste. Such waste may be generated at hospitals, clinics and other 
health care facilities, and also research laboratories and blood banks. 
 

 
 
I. Industrial Solid Waste 

Data on the industrial solid waste quantities and composition is not available. Generally, there is no 
separation of the hazardous waste. It is collected with other wastes and dumped in the municipal 

landfills or in the open areas. Recently, the Ministry of Industry carried out a field survey of the 
industries in Gaza Strip, but the data has not been analyzed yet. At the Gaza Industrial Estate (GIE), 
there is special arrangement with the municipality of Gaza to collect the solid waste from the 

individual industries and to transfer it to Gaza landfill. Also the hazardous wastes expected to be 
generated from some industries in the GIE (separation and special arrangement will be developed 
for collection) transportation and disposal in the hazardous waste cell at Gaza landfill. 

2.3.2 Problems Related to Collection and Dumping of Different waste Types 

 
1- Technical Problems 
 

These problems are related to the collection and dumping of different wastes and pollutants such as 
wastewater, solid waste, air emissions, etc. These problems include: 
 

•   Discharging of the industrial wastewater without treatment to the sewer systems or nearby 
wades. 

•  There is no separation of the hazardous waste, which is collected and dumped in the municipal 
landfills or in open areas in the same manner as the domestic waste imposing dangerous impacts 
on the groundwater.  

• Emissions from stacks or emitted during the production process of some industries such as 
aerosol manufacturing and filling factories. These emissions may be toxic to both the workers in 
the factory itself or to people living close to these factories 

• The location of some polluting industries in sensitive areas such as residential areas or water 
catchment areas as in the northern part of Gaza Strip. These industries may cause pollution of 

the ground water and nuisance to people living in the vicinity of these factories 
• Some industries such as the sand quarrying create heavy traffic in unpaved areas causing 

increase of dust which is harmful to both people and plants. Also the noise and the traffic 

accidents threaten the children living in the area. 
 
2- Administrative Problems 

 
• Weak co-ordination and co-operation between the stakeholders, 

• Absence of comprehensive legal framework that clarifies the responsibilities of each stakeholder 
and organises the relation between these stakeholders , 

• Absence of national guidelines and standards for polluting industries 
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• Absence of efficient monitoring, supervisions and enforcement system, 
• Absence of local expertise in some fields such as the industrial pollution, treatment technology, 

etc. 

• Low affordability of industries for implementation of the required mitigation measures and 
treatment systems due to the bad economic conditions, 

• Unstable political situation which causes fragmentation of the lands of the PNA which impose 

obstacles and constrain the strengthening of the coordination and the cooperation between Gaza 
and the West Bank and the neighbouring countries. 

 

2.3.3 Control Measures 

 

• In fact, the Palestinian National Authority (PNA has shown genuine interest in improving the 
environmental conditions in Gaza and the West Bank. Many infrastructure projects have been 
planned, implemented or still under preparation. Water and wastewater sectors have attracted 

most of the donor interest. Several master plans have been completed, project feasibility studies 
and detailed design have also been prepared. Some of these plans are about to be implemented 
such as Rafah sewage system, Northern area drainage system, etc. The industrial sector has also 

received some attention in the last few years. The following actions and measures have been 
planned or proposed: 

 
• Industrial zones have been planed and the first phase of one of them has been constructed and 

the other is under study. As explained in section 3 there will be a special environmental 

arrangement to deal with environmental issues. 
 

• The Environmental law has been formulated and approved. This law will help to formulate the 

required regulations to control the industrial discharges and emissions. 
 

• The negotiation for the development of the environmental standards, guidelines and the 
discharge and the emissions standards have been launched and proposal has been prepared for 
this purpose  

 
• Moving the existing polluting industries to new industrial zones in Gaza. This will help to relief the 

nuisance imposed on the residential areas and also to monitor and control these industries. 

 
• An EIA policy has been developed and endorsed by the Legislative Council and EIA 

framework has also been prepared. Screening procedure for the industries to decide whether 
the industry needs IEE or EIA or nothing has been formulated. Evaluation committee of the 
concerned stakeholders will be responsible for evaluation of the EIA studies.  
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3- BASELINE BUDGET CALCULATION 
 
During the past decade, awareness of the steadily growing pollution of the coastal and marine areas 

of the Gaza Strip region became increasingly apparent.  In response to this concern, national laws 
and regulations were formulated and approved by the legislative council. Industrial, storm water 
runoff and domestic activities are the major sources of marine pollution in Gaza strip.  Limited 

researches and monitoring programs were conducted by several institutions to assess the extent of 
coastal pollution.  
 

This chapter aims to provide a scientifically based assessment of the nature and scale of the threats 
to the environment and its resources posed by land-based pollutants and wastes targeted by SAP. 

This will provide guidance to the related government body (EQA) and MAP/MED-POL concerning 
the priorities for future remedial and preventative action.  
 

The assessment will be based on collection and assessment of existing data rather than the 
generation of new analytical or effect data. In special cases and as the need arises, model 
projections might be performed to fill data/information gaps and to predict threats to the 

environment.  
 

The objective of this calculation is assisting the Palestinian national authority for the preparation of 
Baseline budget under the provision of SAP. The proposed activities are designed to obtain the 
following results: 

 
1. Identification of major sources of LBS at the Gaza regional level 
2. Identification Pollutants and waste sources considered in the estimate of annual 

pollution loads in the Mediterranean from land-based sources 
3. Estimated annual pollution loads of the Mediterranean from land-based sources 

4. Identification of LBS priority Monitoring programs 
5. Identification of LBS priority Monitoring Parameters  

 

3.1 Priority pollutants sources in the Gaza Strip 

 

The list pollutants reaching the Mediterranean marine environment from land based sources and 
activities through direct domestic and industrial wastewater discharges, through storm water runoff 
and Wades transport. Estimated impact of these pollutants on marine ecosystem and other human 

activities are given in table 3.1. 
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Table 3.1: Pollutants source, impact and estimated of benefits due to Pollution control 
action on marine ecosystem and human health. 

Pollutants Source Effects Losses due to 

Pollution 

Control action Benefits due 

to 
Pollution 
Control 

Sewage Domestic and 
Industrial 
Effluent 

Bathing water 
quality, fisheries, 
human health 

Tourism, sea 
food, 
recreational 

amenities, salt 
production 

Domestic and 
industrial 
treatment, 

out-falls 

Increased 
recreation, 
improved 

health 
and quality 

Nutrient  
(N & P) 

Domestic and 
industrial 
effluent, 

streams and 
agriculture 

Eutrophication, , 
bathing water 
quality, human 

health 

Tourism, 
recreation 
amenities, 

fisheries, 
salt production 

Treatment, 
stream control, 
out-falls 

Increased 
recreation, 
tourism, 

land quality 

Sediments Dredging, 
stream 

runoff 
industrial 

sewage 

Bathing water 
quality, 

eutrophication 
human health 

Tourism, harbor 
activities, 

recreational 
amenities 

Stream control Increased 
recreation, 

tourism, 
health-food 

quality 

Heavy 
Metals 

 

Industry, e.g. 
tanneries, 

domestic 
effluent, 
streams 

Food quality, 
effect 

on 
microorganisms 

Food quality, 
Bio-diversity, 

tourism 

Industrial waste 
Treatment 

Improved 
food 

quality and 
water 
quality 

Persistent 
and Toxic 

Organic  
 

Industry and 
Agricultural 

runoff 

Human health, 
Food quality, 

effect on 
microorganisms 

Food quality, 
Bio-diversity 

Industrial waste 
Treatment, 

Agricultural 
waste control 

Improved 
food 

Quality, Bio-
diversity and 
water quality 

 
 

3.2 Pollutants and waste sources considered from land-based sources  
 

Table 3.2 presented potential sources of different pollutants and wastes targeted by SAP in Gaza 

Strip area. The assessment based on collection and assessment of existing data rather than the 
generation of new analytical. Due to the political and legal status of the area, monitoring of quality 

and quantity data was not available for some targeted pollutants (persistent organic pollutants, 
organometal compounds, organohalogen compounds, and hazardous wastes). 
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Table 3.2: Pollutants and waste sources considered in the estimate of annual pollution 
loads in the Mediterranean from land-based sources 

 Pollution  originating in the coastal zone Total 

Load 

 Domestic 

sewage 

Indust rial 

wastewater 

Storm water 

Run-off 

Atmosp heric 

emissions 

 

      

1. Volume:      

Total discharge + + + - + 

2. Organic matter:      

BOD + + + - + 

COD + + + - + 

3. Nutrients:      

Phosphorus + + + - + 

Nitrogen + + + + + 

4. Persistent organic pollutants 

(POPs) 

     

Pest icides: DDT, Aldrin, Dieldrin, 

Endrin, Chlordane, Hetachlor, Mirex, 

Toxaphane and Hexachlorobenzene 

No data is available, insignificance pollutant contributions from this 

source are expected  
 

- 

PCBs No data is available, pollutant contributions from this source are 
uncertainty of es timate. 

- 

Hexachlorobenzene dioxins and furans No data is available, pollutant contributions from this source are 
uncertainty of es timate. 

- 

Poly aromatic hydrocharons  No data is available, pollutant contributions from this source are 
uncertainty of es timate. 

- 

5. Heavy Metals and 0rganometalilc 

compounds  

     

M ercury  + + - - + 

Cadmium + + - - + 

Lead + + - - + 

Zinc + + - - + 

Cop per + +  - + 

Chromium + + - - + 

Organomercuric, organolead organotin 

compounds 

No data is available, insignificance pollutant contributions from this 

source are expected  
- 

6. S uspended matter: 

 

+ + + + + 

7. Organohalogen Compounds No data is available, 

insignificance pollutant 
contributions from this source 

are expected 

No data is available, pollutant 

contributions from this source 
are uncertainty of estimate. 

- 

8. Radioactive substance:  No data is available, insignificance pollutant contributions 
from this source are expected  

- 

9. Hazardous Wastes      

Obsolete Chemicals - - - - - 

Used lubricating oil - - - - - 

Batteries - - - - - 

 
+ Pollutant contributions from this source category are included in the pollution load assessment 
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- Pollutant contributions from this source are disregarded due to insignificance or uncertainty of 

estimate. 

3.3 Estimated annual pollution loads of the Mediterranean from LBS: 

 
The estimation of pollutants of Mediterranean from LBS is based on the year 2003. Major sources 

of LBS at the Gaza regional level are: 
 

• Domestic sewage 
• Industrial wastewater  
• Stream water run-off  

• Loads carried by Wadi Gaza 
 
Based on the geographical and wind direction, atmospheric emissions play insignificant role as 

source of LBS in Gaza. however, nitrogen oxides, as natural source, could be considered.   The 
main forms of pollution in the Mediterranean from land-based sources are organic pollution, 

nutrients and toxic substance. Although, data to estimate fluxes of these pollutants to the sea in Gaza 
region is scarce, some estimates of fluxes can be done. Table 3.5 shows, the main pollutants inputs 
to the Mediterranean by domestic, industrial, storm water and loads carried by wadi Gaza 

discharges. The annual total hydraulic loading of different sources is 62.3 million cubic meters. 
Contributions of domestic waste discharge of organic mater measured as BOD5 and COD, as 
indicator for organic loading flux is about 3000 and 6000 tons/year respectively. This presented 

about 80% of the total organic loading to the Mediterranean in Gaza area. The estimated total N 
flux is 1183 tons/year, and domestic discharges account for 98% of total N flux. Phosphorus flux is 

218 tons/year.  Domestic discharges account for 95% of total flux. The estimated data on fluxes of 
heavy metal show that the main sources of heavy metal are domestic and industrial discharges. 
About 95% of the total heavy metals releases targeted by SAP accounted to the domestic 

discharge. 
 
Monitoring data are not available on fluxes of Persistent organic pollutants, Organometal 

compounds, Organohalogen Compounds, and Hazardous Wastes. Data on the raw material used in 
the industrial facility and production quantities are not available in the local level. So, BB of releases 

for these pollutants and wastes targeted by SAP could be not calculated based on the software 
provide for this purpose from MED/SAP.    
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Table 3.3: Estimated annual pollution loads of the Mediterranean from land-based sources 
 

Pollution type 

Pollutants loads to the M editerranean originated in the coastal zone per year Total Mediterranean 

Loads 

 Domestic Industrial Agricultural Storm 

water Run-

off 

Atmosph

eric 

emissions 

Loads 

carried by 

Wadi Gaza 

Total 

Load 

Range 

1. Volume:         

Total discharge m3 x106  19.2 0.3 - 37.8 0 5 62.3 60 – 70 

2. Organic matter:         

BOD,  ton 2195 75 - 378 0 50 2698 2500-3500 

COD, ton 4598 300 - 830 0 100 5828 5000-7000 

3. Nutrients:          

Phosphorus, ton 215 1.5 - 2 0 0.2 217.7 200 - 250 

Nitrogen, ton  1169 10 - 3.7 - 0.5 1183.2 1100 - 1350 

4. Persistent organic 

pollutants 

- - - - - - - - 

5. Heavy Metals and 

Organometalilc 

compounds  

        

M ercury  Kg 0.384 0.006 - - 0 - 0.390 0.30 – 0.45 

Cadmium Kg 320 9 - - 0 - 329 300 - 400 

Lead Kg 96 4 - - 0 - 100 80 - 130 

Zinc Kg  1644 150 - - 0 - 1794 1500 - 2000 

Cop per Kg 1460 30 - - 0 - 1490 1000 - 1800 

Chromium Kg 77 2.4 - - 0 - 79.4 50 - 100 

Organomercuric, 

organolead organotin 

compounds 

- - - - - - - - 

6. S uspended matter,  

ton 

1470 60 - 370  200 2100 1500 - 3000 

7. Organohalogen 

Compounds 
- - - - - - - - 

8. Radioactive 

substance: 
- - - - - - - - 

9. Hazardous Wastes         

Obsolete Chemicals,Kg - - - - - - - - 

Used lubricating oil,m3 - - - - - - - - 

Batteries, 100 Battery  - - - - - - - - 

- Pollutant contributions from this source are disregarded due to lack  of data for calculation or 

estimation.  

 

3.4 Capital Investment associated with pollution control in Gaza Strip 

 
The estimation of urgent capital investment, which associated with pollution control of LBS 
pollutants in the field of domestic and industrial wastewater collection and treatment, is around 

US $ 300 millions in Gaza strip area. Table 3.4 presented the different urgent activities of capital 
investment. 
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Table 3.4: Different activities of capital investment associated with pollution control. 
ACTIVITY COST 

(US$ 1000) 

Domestic Wastewater Pump Stations and Sewer Construction 65,000 

Was tewater Treatment System 200,000 

Land for wastewater treatment plant 1,000 

Stream Control 1,000 

Industrial Discharge Control Programs 100 

Submarine Outfall 2,000 

TOTAL  269,100 

 

3.5 LBS Priority Monitoring programs 

 

Base on the field survey investigation and the discussion with related institutions (Environmental 
Quality Authority and Water Authority), seven monitoring program are suggested in the Gaza 

Strip area to calculate the pollutants targeted by LBS. Table 3.5 listed the different locations of 
these monitoring programs. 
 

Table 3.5: Selected Monitoring program locations. 

Site Location 

1 Wastewater Discharge of Gaza Treatment Plant 

2 Wastewater Discharge of Rafah Treatment Plant 

3 Wadi Gaza Discharge Point  

4 Bet Hanon  Industrial Zone Discharge Point 

5 Gaza  Industrial Zone Discharge Point 

6 Storm Water Run-Off Northern area 

7 Storm Water Run Off Middle  area 

 

3.6 LBS Priority Monitoring Parameters 

 
Table 3.6 shows the several physical and chemical parameters which selected to conduct the 
suggested monitoring programs for the targeted Pollutants from land-based sources. Some of the 

parameters could not be conducted locally due to the limited capability of the local laboratories.  
It is recommended to upgrade the local laboratories to enable them to conduct the monitoring 
programs.  
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Table 3.6: Selected parameters for suggested monitoring programs of the targeted 
Pollutants from land-based sources. 

 Parameters Pollutant land-based sources  Remark s  

 Domestic 

Se wage 

Industrial  

waste wat

er 

Storm 

wate r Run-

off 

Atmospheri

c emissions 

 

Total discharge quantity + + + - M onitoring or Calculation 

is possible  

Organic matter: 
• BOD 
• COD 

     

M onitoring or Calculation 

is possible 

+ + + - 

+ + + - 

Nutrients: 
• Phosphorus 

• Nitrogen 

     

M onitoring or Calculation 

is possible 

+ + + - 

+ + + + 

Persistent organic 
pollutants:  

• Pesticides 
• PCBs 
• Hexachlorobenzene 

dioxins and furans 
• Poly aromatic 

hydrocharons  

    M onitoring facilities is 

not available; Upgrading 

of local laboratory is 

needed. Data on Quantity  

and quality of POPs has 

to be collected 

- + + - 

- + + - 

- 

 

+ + + 

- + + - 

Heavy Me tals  
• Mercury 

• Cadmium 
• Lead 

• Zinc 
• Copper 
• Chromium 

     

M onitoring or Calculation 

is possible 

+ + + - 

+ + + - 

+ + + - 

+ + + - 

+ + + - 

+ + + - 

0rganometalilc Compounds  
• Organomercuric 
• Organolead  

• Organotin  

    M onitoring facilities is 

not available; Upgrading 

of local laboratory is 

needed. Data on Quantity  

and quality of industrial 

facilities has to be 

collected 

- + - - 

- + - - 

- + - - 

Suspended matte r: + + + - M onitoring is p ossible 

Organohalogen Compounds - + - - M onitoring is not 

available, Upgrading of 

local laboratory  is needed 
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Radioactive  substance  and 
Hazardous Wastes 

• Obsolete Chemicals 

• Used lubricating oil 
• Batteries 

Monitoring the Related Industrial Factories and Workshops for: 

• Quantity and quality of Raw M aterial  Used 

• Quantity of Products 

• Quantity  and quality of Generated Waste 

+ Monitoring is needed 
-  Monitoring is not needed 
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Annex: photos 

 

 
The Pipeline  carrying treated wastewater from GWWTP 
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Sewage accumulation on the beach as a result of discharged from GWWTP 

 
Domestic wastewater inlet in Dier Elbalah 
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Sandy beach of Deir elbalah 

 
Sample collection for Deir Elbalah Sewage discharge point 
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Discharge point of Gaza Wastewater Treatment Plant Effluent in the Mediterranean 
 
 
 
 

 


