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(1Bacterial (Fecal coliform, Fecal streptococcus, Salmonellae and
Shigella).

dParasites (cyst or trophoziote): Balantedium coli, Amoeba histolytica,
Amoeba coli, Gairdia lamblia and, Trichomonas.

(dHelminthes (eggs, larvae and worm): Stringyloides sterorlasis, Ascaris
lumbrecoudes, Trichuris trichiura, Enterobius vermicularis).
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Cercariae enter new host

Larvae |eawe snail CRPFCAFiAR mMAatUre
a5 CEFCArias in bloodstream

Mature flukes
settle in human gut
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EQys pass
0 Water
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Results/ Pathogens in the Influent

Pathogens in the Influent
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Balantedium coli

—¥—E. coli

—i— Strongyloides sterorlasi

+— Enterobius vermicularis
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Salmonellae before incubation (a), the black colony (b) represent
Salmonellae after incubation (24 h at35+0.2 0C)




Different culture for Salmonellae using SS agar, dilution
then filtration (a), or direct culture by sterile swap (b)




FeCaI coliorm after incubation of 24 h at 450.2
Fecal coliform C in which the blue colony indicate the0



e we o s g * il . ]
. o - e ostl 1

Fcal stéb%ococus before incubation (a), red colny (b) shos
the Fecal streptococcus after incubation (24 h at35+0.2 0C)




Fertie [lowers aftl s mtertile Ascaris oz mod Karn- Koty
pregarg o



e wgr,e i) Steowamiurmamimes isrrers mdamlningr & @ Hian o blege S
e 1T B Prararkrvar g ddomws  renem e oo il bl SRR g Mt etk
el e e ol bese Weop sgu i ind s,



£ rraragry fanddlers SfmrmEralls lnallon oeo iy vl e s 1

st 1 D ol s ) s i & dbbate s 0D Jan svoes] DR TRXT it g

Pl el pn o barwet b o oo =pcn Tasciopie cwe b s ban e
TR TR (LS R TR RITHE IR TR



Plate 1 — Helminths
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Bench Aids for the Diagnosis of Intestinal Parasites
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Bench Aids for the Diagnosis of Intestinal Parasites
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Bemncdh Alds Ffor the ﬂl-gnnsl- of Iintfestinal Parosites Plate 4 — Helminths
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Why No Virus Limit?
1. Health significance of low levels questionable.

2.Virus analysis complex and expensive.

3.Complete analyses can take 4 weeks.
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Industrial wastewater coming out of PURQAN
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Case Study for Industrial

Industry wastes can be used to produce ingredients in the manufacture of fertilizer
, animal feed, and glues. The traditional methods of sun-drying, breaking up bones
manually, composting in pits (sometimes with the addition of household organics)

, and steam digestion carry various health risks

For Ramallah The wastewater from most factories in Ramallah governorate has no
treatment for the effluent and they dispose it directly to the sewage then to
wastewater treatment plant, these

industry varied from high organic load such as pharmaceutical, dairy, textile,
detergents ,soft drink (beverages) and stone cutting ( Marble, Granite, and Tile).




Industrial Classification According to Type of Industry in Ramallah City

Classification Type Example

Chemicals Detergents Star Chemical Detergents Factory
Plastics Plastics and Articles Al- Dawlieh Plastic Company

Soft Drink Spirits, Cola Coca-Cola

Textiles Clothing, Dyes Nasim Tex 2000

Health and Beauty Medical, Health Care Products Balsam

Birzeit Palestine Pharmaceutical Company

Construction

Fiberglass, Granite, Marble, Tiles

Atlas Fiber Glass, Geneva

Animal Products

Animal Fodders, Diary

Sinnuqrot Agricultural Products
Al-Rayyan Diary Products

Food

Sugar & Sugar Confectionery

Sinnuqrot Food Product




Dairy Industrial

1. Dairy effluents contain dissolved sugars and proteins, fats, and possibly residues of
additives .

2. BOD 0.8 to 2.5 kilograms per metric ton (kg/t)

COD 1.5 times the BOD

Total Suspended Solids 100—1,000 milligrams per liter (mg/l)

Phosphorus 10-100 mg/I.

Nitrogen 0.2 to 0.9 kg/t.
3. The BOD in the effluent is in the range of 150 mg/l to 1400 mg/l and alkaline in nature.
4. This type of wastewater tends to ferment and becomes anaerobic and odorous when
stored at even room temperature. Therefore dairy wastewater responds ideally to biologic
treatment. Aerobic processes are most commonly used for the treatment of this type of
wastewater.
5. Pretreatment of effluents consists of screening, flow equalization, neutralization, and
air flotation (to remove fats and solids); it is normally followed by biological treatment.



Textiles Industrial

1. The stages of textile production are fiber production, fiber processing and spinning, yar

preparation, fabric production, bleaching, dyeing and printing, and finishing.

2. VOC 10 milligrams of carbon per cubic meter (mg/m3) for the thermosol process to 35C

mg carbon/m3 for the drying and condensation process.

3. pH8-12 BOD 5400-1000 mg/L COD 1500-2800 mg/L T 45 -75CO

4. Physical-chemical treatment careful control of pH, followed by the addition of

a coagulant such as alum before settling.

5. Treatment for VOC include using scrubbers, employing activated carbon absorbers,
and routing the Vapors through a combustion system. A common approach to wastewat:
treatment consists of screening, flow equalization, and settling to remove suspended
solids, then followed by biological treatment.



Detergents Industry
1. start of the synthetic detergent industry is not shrouded in the veils of history as were

the beginnings of the soap industry.
2. There are one factory in Ramallah Industrial Estate produced and most of its productior
is used for cleaning.
3. Long chain paraffins (C10 — C18) such as kerosene or linear alkyl benzene, sulfuric aci
(commercial or oleum), caustic soda, sodium tri polyphosphate, fatty alcohols, sulfated fa
alcohols, sulfated acids and esters, alkyl aryl compounds, aliphatic poly hydric alcohol
esters, fatty acids amides, chlorine gas, catalysts such as iodine or aluminum chloride.
Sodium silicate, sodium carboxy cellulose, fluorescent, dyes, enzymes are used as
Additives.
4. The effluents contains oil and grease (O&G), BOD, COD, synthetic detergents, pH,
heavy metals (Ni) and TDS.



Specific effluents for detergents industry are:

1. Blow downs from the cooling tower and boilers as well as back wash of softeners are
highin TDS and TSS.

2. The highly polluted water resulting from treatment of mucilage with NaOH in soap stock
unit is high in BOD, COD and O&G and treated by dissolved air flotation (DAF) and by
biological treatment.

3. Benzene spills in synthetic detergents unit is collected through ground traps, then
accumulated in an underground reservoir and recovered by distillation.



Pharmaceuticals Manufacturing

General: Pharmaceutical manufacturing is divided into two major stages: the production
of the active ingredient or drug (primary processing, or manufacture) and secondary
processing, the conversion of the active drugs into products suitable for administration.

The principal manufacturing steps are

(a) preparation of process intermediates;

(b) introduction of functional groups;

(c) coupling and esterification;

(d) separation processes such as washing and stripping; and
(e) purification of the final product.



Avg.

STDEV
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. 83.0 0.9 25.2 28
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Wastewater characteristics of Birzeit-Palestine Pharmaceutical Company
(Firas, Fayez, 2004).



Treatment Technologies

Reverse osmosis or ultra filtration is used to recover and concentrate active
ingredients. Effluent treatment normally includes neutralization, flocculation,
flotation, coagulation, filtration, settling, ion exchange, carbon adsorption,
detoxification of active ingredients by oxidation (using ozone wet air oxidation
ultraviolet systems or peroxide solutions), and biological treatment (using trickling
filters, anaerobic, activated sludge, and rotating biological contactors).

Exhausted carbon from adsorption processes may be sent for regeneration or combustior
In some cases, air or steam stripping is performed to remove organics. Toxic metals are
precipitated and filtered out



Soft Drink Industry

The production process in these plants can be divided into two general production

lines:

1. Carbonated beverages production line.

2. Carbon dioxide production line.

Chemicals such as sodium chloride, ferrous sulfate, calcium hypochlorite, lime, potassiurr
permanganate and sodium hydroxide are used for water treatment. Mono ethanol-amine
and sodium carbonate are used in the carbon dioxide production process for purifying the
gas.

3. Detergents and antiseptics are used for cleaning and sterilization purposes (sodium
hydroxide, nitric acid sodium hypochlorite).

Wastewater Characteristics Final effluent

Parameters pH 5-6
BOD 150-200mg/1
COD 400-600 mg/1
T.S.S 450-500 mg/1
T 15-25 CO
TDS 350-400 mg/I



Treatment Technologies

Several systems have been used with various degrees of water product purity.

Filtration,

pH adjustment and chlorination does not address the high TDS and demands a constant
bleed: the treated water quality does not meet potable guidelines and consequently this
system has only been used in the event of severe water shortages.

Filtration,

followed by pH correction and reverse osmosis has been used only in very few
installations because of the high capital and operating cost, and can only be justified whel
both the water and effluent costs are high.



Stone Cutting ( Marble, Granite, and Tile)

1. The manufacture of stone products involves cutting and finishing granite, limestone,
marble, slate, sandstone, and other materials obtained from the quarry .

2. The manufacture of cut stone and stone products generates fugitive dusts, wastewate
and plant maintenance waste. To create products made of stone, the shape of the sto
must be altered through cutting, shaping, and finishing .

3. Plant maintenance wastes include waste oil from stone processing equipment. The
cutting stone wastewaters consist of suspensions of calcium carbonate (CaCQO3).

Treatment Technologies

The microfiltration of wastewaters from a cutting stone processing industry was investigas
A tubular mineral membrane 0.45 um nominal pore size, with moderate transmembrane
pressures and high velocities (Maria, 2002). In Ramallah Industrial Estate wastewater
discharge to sewer network with no treatment receive.



Olive-mills

Olive is a very important cultivated product in the West Bank. According to a surve
carried out by some civil engineering students for Birzeit University in 2006, it was
found that there are about 26 Olive-mills in Ramallah-Al Bireh District.

The Olive mills in the West Bank including Ramallah start working on the rainy sea:
from October up to December. So, this will increase the risk of groundwater polluti

The disposal of the untreated waste “Zebar” into open wades and/or the water rece
bodies is considered as an urgent ecological problem that deteriorates the environ
in the Ramallah governorate. It is also obsolescing the construction of wastewater

treatment plants if it is available in the area. Where the biological pollution due to ti
improper disposal of the high organic content olive mill liquid waste into the water
bodies destroy the aquatic life and prevents its further development.



The general physical and chemical properties of Zebar (effluent from Olive mills) is
notably extremely high in BOD, COD, TSS, fats and phenols as shown
General Physical and Chemical Properties of Zebar, (PWA, 2006)

Parameter Unit Value

COD (mg/l) 40,000 — 220,000
BOD (mg/l) 23,000 - 100,000
pH - 3-5.9

Organic Nitrogen (mg/l) 154 - 1106
Phosphorous (mg/1) 100 - 900
Sodium (mg/l) 100 - 500
Potassium (mg/l) 2,800 - 11,600
Calcium (mg/l) 200 -900
Magnesium (mg/l) 100 - 700
Hydroxy Tyrosol (mg/l) 71 - 937
Polyphenols (mg/1) 5,000 - 80,000
Carbohydrates (mg/l) 3,000 - 24,000
Oil Content (mg/l) 1,000 - 23,000



Solid Waste Disposal

1. There are many dumping sites in the District, since each community has its own dump
site around it. Those dumping sites have been chosen in arbitrary condition and not
well-designed.

2. Dumping sites are considered to be more localized “point” sources of potential groundw
pollution as the nature of dumping sites in the District unlined, non-engineered, leachat
generation during the winter season might contribute to groundwater pollution.

3. The lack of waste separation implies that hazardous and medical waste disposal is alsc
uncontrolled. Batteries, liquid wastes, and potential hazardous wastes are mixed in wit
solid (household) wastes.

4. For solid waste investigation, each build up area in Ramallah-Al Bireh District was
considered to have its own solid waste dumping site, and the quantity of solid waste
was estimated of about 0.65kg/c/d and 0.8kg/c/d in rural and urban ( including Israel
settlements) areas respectively.
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Ramallah Dumping Site




Mixed Solid Wastes in Ramallah Dumping Site




Classification of Hazards in Ramallah-Al Bireh District (A. Aliewi ,2007 and et al)

Number Level I Categories of Hazards Level II Categories of Hazards Level III Categories of Hazards

Urbanization (leaking sewer pipes
and sewer systems)

Septic tank, cesspool, latrine
Discharge from an inferior
treatment plant.

Surface impoundment for urban
wastewater
Runoff from paved surfaces

Wastewater

1 Infrastructural Development Garbage dump

Municipal Waste Sanitary landfill

Fuels Gasoline Station

Transport and Traffics Road unsecured

Graveyard
Diverse Hazards Military installation and
dereliction

Excavation Sites Quarry

Metal processing and finishing

. industry
2 Industrial Activities Industrial Plants Chemical industry

Food industry

Diverting and Treatment of Surface impoundment for
Wastewater industrial wastewater

Livestock Factory farm (sloughing house)

3 Livestock and Agriculture Intensive agriculture area (with
Agriculture high demand of fertilizers and
pesticides)




Hazards Index Values in Ramallah-Al Bireh District (A. Aliewi ,2007 and et al) ‘

Code Hazard Examples from the study area HI
Infrastructure Development
1.1.1 Urbanization (leaking sewer pipes and sewer systems) Ramallah, Al-Bireh, Bitunia cities 35
1.1.4 Septic tank, cesspool latrine Most community in the study area 19-54
1.1.6 Discharge from an inferior treatment plant Al Bireh wastewater treatment plant 35
1.1.7 Surface impoundment for urban wastewater Ramallah wastewater treatment plant 60
1.1.8 Runoff from paved surfaces All communities in the district 25
1.2.1 Garbage dump In each community in the district 20-60
1.2.3 Sanitary landfill In most community in the district 25-50
1.3.6 Gasoline Station There are 26 gasoline station 24
1.4.1 Road unsecured 40
1.6.1 Graveyard Each community has its own graveyard 25-30
1.6.5 Military installed and dereliction All Israeli settlements 35
Industrial Activity
2.2.3 Quarry There are 6 main quarries in the district 25
243 Metal processing and finishing industry Plastic pipes and tiles factories 40
2.4.6 Chemical industry Detergents factory 65
24.10 Food industry Sinnuqrot factory, Coca cola, dairy products 45
2.7.2 Surface impoundment for industrial wastewater Ramallah wastewater treatment plant 65
Livestock and Agriculture
3.1.3 Factory farm (sloughing house) Ramallah and Al Bireh Cities 30
304 Intensive agriculture area with high demand of fertilizers and ) 30

pesticides)
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Demography:
® The population of West Bank 1s about 2.35 million
(2003.PCBS).
® Annual Population growth 1s 3.5%.
® 30 communities with population > 20,000.
® 70 communities with population <10,000>5000.
® 463 communities with population <5000.
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Implemented Technologies of onsite wastewater
systems in the West Bank (PWA,2003)

Treatment Type

Village

District

Anaerobic Pond- Facultative Pond-Polishing Pond | Tarqumiea Hebron

I Up flow Anaerobic Sludge Blanket Reactor Artas Bethlehem
Sequencing Batch Reactors Jericho Casino Jericho

I Septic Tank-Anaerobic Filter Agba School Jenin

I Low Rate Trickling Filter Al Samu’a School Hebron
Contact Stabilization Pond Beir Zeit University Ramallah

I UASB-Septic Tank Beir Zeit University Ramallah
Collective Gray Wastewater- Aerobic Filter Beit Diko Jerusalem

I Duckweed and Algae based ponds Beir Zeit University Ramallah




Location | Municipalities Type of Population | Effluent Effluent
WWTP Treatment Served Quantity Disposal
(Year (Capita) m3/d Method
Constructed)
(Status)
Screening
Aeration tanks
. 50,000 3,200 Irrigation
Al-Bireh
(1999) disinfection by UV
(good) radiation
West Bank
Jenin Stabilization 20,000 1,500 Valleys
(1972) ponds
(Not work) (2A +1F)
Ramallah Stabilization 47,500 1,370 Wadi Bitunia
(1974) ponds
(over load) (2A + 2F)
Tulkarem Stabilization 114,400 6,742 Not available
(1975) ponds
(1A + 2F)

(over load)




‘ Al-Bireh WWTP (Oxidation ditch) ‘




UASB-Septic Tanks (Anaerobic) oriented Water studies Institute Birzeit
University and founded by Dutch government within the framework

of the joint WASTEVAL |l project
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Some Important Wastewater Indicators
Al Bireh District-Ramallahin (case study)

Indicator Number
Monthly Estimated Wastewater Quantity (1000 m?) 760
Total Number of Communities 84
Number of Communities that Use Cesspit 73

Number of Communities that are Connected to Sewage Network | 5

Number of Communities that Use other Methods 6
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P ... precipitation
E ... evaporation
T ... transpiration
IC ... Interception

SMS ... soil moisture saturation
Ro... surface runoff R ... recharge >
1 ... infiltration Sp ... springs
SR ... subsurface runoff W ... well
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springs wells =

perched
groundwater flow







