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10 | 31-Aug- 5 200 7
11 | 1-Sep- 5 240 7
12 | 2-Sep- 5 300 7
13 | 3-Sep- 5 300 7
14 | 4-Sep- 5 330 7
15 | 5-Sep- 5 330 7
16 | 6-Sep- 5 350 7
17 | 7-Sep- 5 360 0.8
18 | 8-Sep- 5 380 6.8
19 | 9-Sep- 5 380 6.8
20 | 10-Sep- 5 390 6.8
21 | 11-Sep- 5 400 6.5
22 | 12-Sep- 5 400 6.5
23 | 13-Sep- 5 400 6.8
24 | 14-Sep- 5 420 6.8
25 | 15-Sep- 5 420 7
26 | 16-Sep- 5 360 7
27 | 17-Sep- 5 350 7
28 | 18-Sep- 5 370 7
29 | 19-Sep- 5 350 8
30 | 20-Sep- 5 340 8 Start over flow
31 | 21-Sep- 5 350 8
32 | 22-Sep- 5 350 8
33 | 23-Sep- 5 330 8.5
34 | 24-Sep- 5 330 8.5
35 | 25-Sep- 5 350 8.5
36 | 26-Sep- 5 340 8.5
37 | 27-Sep- 5 340 8
38 | 28-Sep- 5 350 8
39 | 29-Sep- 5 340 8
40 | 30-Sep- 5 340 8
11255 g

The amount of dry waste 100 kg+ 100 liter of water was feeding at the end
of 40 days.

\ The amount of bio gas was produced =11.255 kg \

Bio gas in kg / kg dry waste = 11.255/100 =0.113 kg of bio gas /kg of
waste
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Figure (6.2): The result of the daily rate production of biogas
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Figure (6.3): The result of the daily ph record.




6.2.5 Discussion of the results.

The amount of biogas production for lkg of organic waste is 0.113 kg

biogas / kg organic waste and the best result was as shows if tabl ( 6.2)
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Table (6.2): Best Result

Liter Bio gas | Ph
o @Eesy ||| erts added |/ grafn value
22 12-Sep- |5 400 6.5
23 13-Sep- |5 400 6.8
24 14-Sep- |5 420 6.8
25 15-Sep- |5 420 7

After 30 days the digester was full and start over flow liquid from
the out put pipe ,as show in table (6.1) I continue feeding the digester for
10 days more and I observed the digester is stabilized and steady producing

gas around 350 gram of bio gas/ day with daily feeding 5 liter (2.5 kg waste

+2.5 liter water) then I stoped feeding .

Picture (6) the Shape and Color of Biogas Flam
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6.3-Experimental Work With Batch System in Nablus Industrial

School

Figure (6.5): N.I.S Digester dimensions
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Picture (9): Professor Marwan during his Visit to Nablus Industrial School

Digester



82

Picture (9): Professor Marwan during his Visit to Nablus Industrial School

Digester.

6.3.1 Nablus Industrial School Digester

Type of digester Batch system
Capacity of digester 100 L

Dry organic waste 30 kg

Water added 30 liter
Duration time 30 days

Bio gas produced 4920 grams

We started filling this digester by 30kg of different types of organic
waste (different types of vegetables, food waste, yard waste), and we used
electric mixer to have completely homogenous liquid with 30 Liter of

water.
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After 30 days we stopped collecting the gas and we generate

4920 gram of biogas/30 days.
6.3.2 Discussion of the results.

1- At ph value between 6.8 and 7 the best result we recorded.

2- From our experimental work, we generate 0.164 kg of biogas /kg as

shown in table ( 6.3 ) and figure( 6.6 ).

Table (6.3): N.L.S digester result

no of day | date ph | bio gas/g
1 01-Oct 95 10

2 02-Oct 9.5 140
3 03-Oct 85 |80
4 04-Oct 8 80
5 05-Oct 8 140
6 06-Oct 7.5 |140
7 07-Oct 7.5 |140
8 08-Oct 7 160
9 09-Oct 7 160
10 10-Oct 7 170
11 11-Oct 7 170
12 12-Oct 7 170
13 13-Oct 6.8 |200
14 14-Oct 6.8 |200
15 15-Oct 6.8 | 240
16 16-Oct 6.8 |240
17 17-Oct 6.8 |240
18 18-Oct 6.8 |240
19 19-Oct 6.8 |240
20 20-Oct 6.8 |230
21 21-Oct 6.8 |230
22 22-Oct 7.5 1210
23 23-Oct 7.5 210
24 24-Oct 8 210
25 25-Oct 8 170
26 26-Oct 8 170
27 27-Oct 9 170
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28 28-Oct 9 150
29 29-Oct 9 80
30 30-Oct 9.5 140
total bio gas 4920 g
hio gas /g
300
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Figure (6.6): bio gas generation from Nablus Industrial school digester
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Figure (6.7): PH value from Nablus Industrial school digester.
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6.4 Case Study: Jenin Digester At Zahret AL-Fingan LandFill

Jenin is a quaint governmental of roughly 285000 inhabitants in the
north region of west bank the city has fallen on hard economic times. Local
leaders are now faced with considerable municipal issues, one of which
involves solid waste management. Poor transportation, improper disposal,
and a lack of recycling options, complicated by the stubborn mindset of its
people, make this problem unique and challenging. Palestinians task of
modernizing infrastructure in the coming years has a broad scope involving
not only traditional engineering work but education, policy development,
and income generation. The motivation for this study is the Zahret Alfingan
Landfill in Jenin City at north of west bank.

Their current waste management practices include nearly daily pickup of
household trash and medical waste and disposing of it in a sanitary landfill
4 km outside of the Jenin City.

A study performed within the past year has showed that a significant
(upwards of 90 %) fraction of their waste stream is organic. There is no
heavy industry in the municipality and no hazardous waste produced and
thus is a good candidate for biological treatment.

There is a potential to recover energy from anaerobic digestion in the
form of methane. This methane can either be flared or combusted in an
engine or turbine to produce electricity. There will also be a discussion on
the environmental, social and economical impacts of the implementation of
a digester in the Zahrat Al finjan landfill.

From the calculations, a range of 3000 to 4000 kWh/day of
electricity can be generate by the digester, resulting in enough power to
supply 600 to 800 home of the Jenin City if organic fraction only 50%, and
5000kWh/day if organic fraction 90% which is enough power to supply
1000 home of Jenin City.
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The environmental impacts will be able to reduce the amount of

waste going to the sanitary landfill, convert all Methane emissions to
carbon dioxide which has a lower global warming potential. The city will
also benefit socially and economically from the pride of a one-of-akind
solid waste management process for the region and the sale of viable

electricity from a biogenic carbon source.
6.4.1 Description of the Study Area.

Jenin is located in the northern part of the West Bank, at the edge of
Marj Iben Amer Governorate;lt is considered as the center of the
transportation roads coming from Nablus, Al Afula, and Bisan and a
transportation point for the roads going to Haifa, Nazareth, Nablus and
Jerusalem. This location gives the city strategic importance. The area of
Jenin Governorate is 583 km® and with Tubas district it becomes 985 km’.
The population of the Governorate is around 285,832. [14]

Within the framework of the previous studies the average solid waste
generation was determined through direct counting and sample
measurements of the waste collection vehicles before, during, and after
dumping of MSW. The specific solid waste generation in Jenin City is
estimated at 1.25 kg per capita and day. In other large urban communities,
the solid waste generation is 0.50 kg per capita and day, while in the rural
areas the waste generation varies between 0.40 and 0.45 kg per capital and
day [14].

Through this study I will take the sample of organic waste form
Zahret Al Finjan landfill, which has been constructed to receive solid waste
from all local communities in the northern part of West Bank. The results
can be used in the future for ZF landfill, and can be applied for different

location in Palestine.
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The Quantity of waste disposed at the landfill: currently the

landfill receives around 400 ton of waste /day coming from Jenin, Tubas,
Nablus and some villages of Tulkarem governorate, this quantity will
increase to 600 ton after receiving the waste from Qalgiliya and Salfeet
governorates , Tulkarem city and the rest of its villages, and the villages of
Nablus Governorate.

The number of the citizens who benefit from the project in the
northern governorates is around 800,000 person.

The Location: the project is located in wadi ali- wadi d’aouq between
Arrabeh and Ajja, which was called later Zahrat Al Finjan. It is17 km south
of Jenin city, 25 km west of Tubas, 23 km North of Nablus, 24 km east of
Tulkarem and 50 km north of Qalqilyia.

6.4.2 Scope.

The collection and separation will not be addressed and the design
will start with the organic loading rates of the waste. It will then proceed
through the optimal conditions considerations (moisture content, pH,
temperature), the energy produced from the anaerobic process, options for
use of the excess energy, and finally an environmental impact and overall

feasibility analysis.

6.4.3 Impact Analysis.

The impact analysis will focus on environmental impacts as well as
the social and economic impacts.
The economic impacts will be addressed more in the capital and
Operation. The three steps to be used in environmental impact analysis are
classification of emissions (type and emission location), the quantification
of those emissions and finally the weighting of the impacts of those

quantities.
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6.5 Why Anaerobic Digestion?

The majority of waste produced in Jenin and north of West Bank
which arrived to ZA Land fill from rural cities and many families are still
reliant on local farmers and their own gardens for food, creating even more
organic waste from crop production and animal feces. This high organic
fraction coupled with the fact that there is no heavy industry in the city and
towns and no hazardous waste production lends itself perfectly to some sort
of biological treatment. The biological treatment options available.

6.6 Waste Production.

The average rate of waste generation for a person in west bank from
the Ministry of Environment’s report is 0.8 Kg/person/day based on
observations made in spring of 2008 and the population of the
municipality.

From the observations in May of 2008, it was concluded that a
conservation estimate of about 90% of their waste stream was organic
waste in nature from both residential and commercial sources but 50% was
chosen for calculations.

Eq 6.6.1 [36]

Organic waste production rate =

Waste production (mass per capita/time) *population * organic fraction
=0.8*800000*0.5
=320,000 kg/day organic waste

6.6.2 Organic Loading

With the rate of generation of organic waste per day and an assumed
value of the Chemical Oxygen Demand (COD) of that waste (grams COD
per kilogram of waste), a rate of organic loading into the digester from the
solid waste must be calculated. Values for the chemical oxygen demand
(COD) will be assumed in the range of 500 to 1000 g/kg. [36]

Eq 6.6.2 [39]
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Solid waste COD = organic waste (mass/time) * average COD

content (mass/mass)
= 320000 kg/day * 700g/kg
= 224,000,000g/day
= 224000kg/day

6.6.3 Methane Production
Lettinga gives a figure of 0.25 g CH4 / g COD digested [38].

There are other factors that will affect the quantity of methane formed such

as the quality and composition of organics in the waste as well as the type

and number of microbes present.[16]

Eq 6.6.3[16+39]

Methane produced (mass/time) = COD digested (mass/time) * 0.25
= 224,000,000g/day COD digested /day * 0.25 g CH4
= 56,000,000g/day, = 56,000kg/day of CH4.

If Methane energy content: 34200 kJ/kg (9.5 kwh/kg biogas)[10]
Then 56000 kg /d CH4 * 9.5 kWh /kg = 532000 kWh / day
We can produced as electrical energy = 532 MWh/day
With engine efficiency 0.2 = 532 MWH* 0.2/ 24
Electrical power =4.433 MW of power produced.
6.7- Assumed Values.
e Population of the north of west bank: 800 000 persons.
e Waste produced: 0.8 kg /person/day.
e Methane production: 0.25 g CH4/g COD removed
e Methane energy content: 34200 kJ/kg (9.5 kWh/kg biogas)

e Combustion engine efficiency: 20 %
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6.8 Discussion of Results.

The bottom line of energy produced from the combustion of the
Methane from the digester, values range from about 4000 to 5000
kWh/day. If one house needs 5 kWh /day, then this power enough to
supply around 1000 home/ daily.With approximately 10,000 homes in
the municipality, this would power 10% of Jenin City load.

6.8.1 Impacts and Feasibility.
- Economical.

There are many economic considerations in anaerobic digestion from
the initial capital cost to operation and maintenance of the system to the
disposal and/or use of the by-products.

The initial capital cost and annual operation and maintenance must
be affordable enough to use funds provided by the community of Jenin City
through International Aid Organizations such as the World Bank, Rotary
International or the United States Agency for International Development
(USAID), or a combination of the three.

There will also be a requirement for workers at the site for loading
the waste into the digester, possible sorting, and monitoring of the whole
process.There are possibilities to gain profit from the digester , sale of both
electricity from the combusted Methane as well as the sale of the inert and
nutrient-rich sludge that is produced from the nature of the design of the
digester,

- Environment.
1- Land Disposal.

An obvious benefit to using the anaerobic digester will be the
reduction of organic waste going to the municipal dump. Any reduction of
that waste will be beneficial to the neighboring villages currently
complaining of the fumes emitted from the site. Another hazard with the

current practice is the possibility of vector attraction, brought upon mainly
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from the organic waste. Mammals and birds are attracted to the

decaying waste for food and could bring disease to people.
2- Global Warming Potential Reduction.

With the current landfill practice, under the surface layer of waste
there 1s organic waste under anaerobic conditions, which will produce
Methane and Carbon Dioxide, just as in a digester. As this process takes
place, methane is released to the atmosphere and Methane has a Global
Warming Potential (GWP) 12 times greater than Carbon Dioxide. If an
anaerobic digester is implemented, the Methane could be either flared or
sent to an internal combustion engine for energy recovery; both options

would produce Carbon Dioxide from the Methane produced.
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Chapter Seven

Design of a Family Digester and Its

Economic Evaluation
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Design of a Family Digester and Its Economic Evaluation

A family Biogas producing system will be proposed depending on
the implemented experiments and Palestinian environmental conditions. In
addition to cost of the construction materials and pay back period of the

biogas plant will be calculated.
7.1 Family Digester Design

7.1.1 Sizing the Digester

Most systems use animal manure as a major feedstock, but
vegetable, food waste and human wastes can be used. Most home systems

are of the continuous feed type, as you can add to them daily.

The Methane production process consists of a large tank or digester

where the Methane is produced, stirrer, and a gas storage tank.

The monthly gas requirement dictates the amount of daily input. So,
say we need 12 kg of Butane C4H10( one bottle )monthly for cooking. This
would amount about 24 Kg of Biogas, so daily input needs to be able to

produce 24 kg of Biogas /month.[10]

So, once you figure out how much input is required per day, then
you can size your digester. Daily volume multiplied by 40 is a good figure
for digester size. This will give the material 40 days to digest. You will also
have output daily in this same volume, you will need to add water to the
input daily as well, so if you could reasonably reuse some of the water that

is discarded daily, this would increase the efficiency of the system.

The digester must be kept at a constant temperature. This is best
done with good tank insulation and a solar water heater.The best

temperature between 30 C° and 37C° degrees.
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As the gas is produced, it needs to go somewhere. The gas

will be stored in very low pressure, which is fine, and safe. You can then
route the gas from the storage tank to the house using black poly pipe or
PVC. Since we are working with low pressures, expensive pipe is not

needed.

The system will take some time to get a decent population of bacteria
started in the tank, and this can be helped along by adding cow and/or

human manure at the beginning, as both contain the bacteria needed.

This system can be sized to fit any need, but is most efficient for
cooking and/or heating water. It could be used for electricity generation

through a gas generator.

From our experimental work we found about 0.15 kg of bio gas in

minimum rate can be produced from each one kg of dry organic waste.

Then if we need 24 kg of bio gas to be equivalent to one bottle of
butane (12 kg ) based on calorific value of butane is double of calorific

value of bio gas ,which can be enough for one home during one month.
Amount of dry waste needed per month=
24 kg biogas / 0.15 kg biogas/ 1 kg dry wate = 160 kg waste / month

Note a tone (1000kg) of water has a volume of 1 cubic meter
(1000Litres) by definition. For most approximations, liquid food and farm

wastes have a density close to that of water.

If we used the ratio 1: 1 water to be added then we need 160 liter of

water to be added to our 160 kg of organic waste then the total volume we
need 320 liters.
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Tank Volume = Volume of mixture + 20% of mixture volume for gas space
= volume of mixture (1+0.2)
=320 Liter (1.2) = 384 Liter,
(SAY 500 Liter) tank volume we need
= 1/2 m”3 tank volume will be good choice

Most home systems are of the continuous feed type, as you can add daily

waste.
7.2 Daily Feed Quantity as Continuous Feed Type

Daily volume multiplied by 40 is a good figure for digester size then we
need 400 Liter during 40 Days , then 400/40 = 10 Liter we need to add
daily, and if we start with 80 liters(40L water + 40 kg cow and/or human

manure) at the beginning, as both contain the bacteria needed.

Then we need daily feeding = 320 liter / 40 day = 8 Liter /day as liquid.
This means that we need 4 kg of organic waste /day + 4 liter of water/day.
7.3 Batch system.

Mostly anaerobic digesters for the treatment of organic solid waste
are batch or one stage digesters. The batch digesters a closed or domed
vessel moreover, these batch type plants are not suitable for the treatment
of large quantities of solid organic waste. Single stage digestion is a simple
design with a longer track record, and has lower capital costs and technical

problems.
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7.4 The family digester design

To select the appropriate digester with simplest design, single stage
digestion, low construction cost and lower technical problems that could be

operated and repaired by the family itself.

The best choice is a Batch System with total volume 500 liters. The
proposed design of family digester is shown in the figure (7. 1).

!
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Figure (7.1): Sketch of a family digester in Palestine (0.5 m"3)
Dimension in mm.
7.5 Economic Analysis
7.5.1 Capital cost.

The costs for constructing the proposed design of the family biogas

plant may be estimated as follows:

Table (7.1): Requirements and costs for constructing the family design

Requirements Cost (NIS)
Digging operation 500

1/2 cubic meter drum(0.4mm) 500

2 rigid plastic pipes 50
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Gas valve and connectors 200
Steel non return valve) 200
Miscellaneous 100
Total 1550

7.5. 2 Running cost

The annual running costs are:

1- Annual running cost to operate the digester
=10% of digester cost [37] + water cost

= 155NIS +30NIS = 185 NIS /Year

(30NIS) water cost/year =200Liter/40day * 365 day/year=1825 Liter/Y
about 2 m"3 of water which cost 30 NIS)

7.5.3 Biogas profit

Profit of produced biogas

= (55 NIS / one butane bottle /month) * 12 month/Year

=660 NIS /Year.

7.5.4 Fertilizer Profit.

Price of 1 ton fertilizer 200 NIS/Ton

Yearly fertilizer produced = 200kg /40 day x 365 day /year
= 1825 kg/year
= 1.825 ton/year

Yearly fertilizer profit = 1.825ton x 200 NIS
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= 365 NIS/year

7.5.5 Total income/Year = biogas profit+ Fertilizer profit [37]
Total income/Year = 660+ 365
Total income/Year = 1025 NIS/year
7.5.6 The profit /year = income profit — running cost [37]
The profit /year =1025 -185
The profit /year = 840 NIS / year
7.5.7 The Simple Bay Back Period
= capital cost /annual profit [37]
= 1550/ 840= 1.8 year

This means, the rural family will get back the capital cost within a

time period less than tow years which is a reasonable period.
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Conclusions:

1. The suitable family digester type is the single stag patch digester
with V=0.5m’. This will make a benefit of 840NIS/year and the

simple pay back period of it is less than two years.

2. Under ideal conditions temperature 35°C, pH value 6-7, and
retention time 40 days in Palestine, it is possible to produce about

0.15 kg of gas per kg dry waste at atmospheric pressure.

3. From the calculations, a range of 4000 to 5000 kWh/day of
electricity can be generated by the digester according to 400 ton/day
received to Zahret Alfingan land fill with organic fraction 50%,
resulting in enough power to supply 800 to 1000 home of Jenin City
daily load.

4. Biogas is a source of renewable energy usually contains about 50 -
70 % CH,, 30 - 40 CO,, and other gases , it has a heat value of
34200kJ/kg ( 9.5 kWh / kg ) which equals 1/2 heat value of C4H;,

gas .
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Recommendations:

1. More researches and practical studies have to be done to improve biogas

plant in our country.

2. The PNA has to fund most of digesters which can build in rural areas
with good cooperation between farmers and related sectors as energy,
environment and agricultural sectors to improve and apply digesters in

Palestine.

3. Every Landfill in Palestine is advised to build Biogas Plant by

cooperation with related sectors as energy authority.

4. Strong backing in the new Waste Strategy should mean that we start to
fulfill this potential, with the widespread introduction of food waste
collection mangment and the construction of more AD plants across the

west bank

Series Activities Recommended to the Community as a Course of

Action.

I- Environmental contamination assessments and setting a new

disposal facility.
2- Development of a community education promation program.
3- Evaluation of local and regional recycling market.

4- Waste collection optimization, and implementation of a regional

waste management.
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Appendix:
Appendix-A
Bingemer and Crutzen, 1987; p. 2183

How to Estimate Biogas from Anaerobic Digestion of Organic Solid

Waste?
STEP 1 - Estimate the biogas potential of the organic solid waste

The main determinant of the amount of biogas is the amount of carbon in
the organic waste. When the waste degrades some of the carbon becomes
part of the cellular material of the microbes (assimilated carbon) and the
rest of the carbon forms methane and carbon dioxide (dissimilated carbon).
The more anaerobic the process, the more of this carbon is converted to
methane.

The amount of carbon is expressed in terms of the percentage of fresh

weight. These percentages are:

« Paper and paperboard 40

o Textiles 40

« Wood and straw 30

« Garden and park waste (green waste) 17

o Food waste 15

Assume that recyclable materials like paper and paperboard and textiles are
withdrawn, and that there is no wood and straw waste. The organic waste is
comprised of green waste and food waste. Further assume that the waste is

50 per cent green waste and 50 per cent food waste. Then for each kilogram
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of fresh waste 0.085 kilograms of carbon from the green waste and

0.075 kilograms of carbon from the food waste are available to form

biogas, a total of 0.16 kilograms of carbon.

There are two basic types of anaerobic bacteria, mesophilic and
thermophilic, that functions at different temperatures. The mesophilic range
is 35-370C and the thermophilic range is 55-570C. Thermophilic processes
are more expensive to get up to and maintain at operating temperature, so
assume that mesophilic bacteria are used and the temperature of the
anaerobic digester is 360C. However, thermophilic process has an
advantage in that they partially sterilise residues and have a greater
methane yield and thus should be examined as an option. The amount of
carbon available for biogas formation can be calculated from the following

equation:
Coe/Co=0.014T + 0.28

Where Coe is the amount of carbon available for biogas formation, Co is
the total amount of carbon, and T is the temperature .At the temperature of
36C:

Coe/Co=0.014x36+0.28=0.784

That is, 78.4 per cent of the carbon is available for biogas formation. We

know that Co is equal to 0.16 kilograms, therefore:
Coe=0.784x0.16 =0.12544

Of the total amount of carbon per kilogram of the waste, 0.12544 kilograms

of carbon 1s available to form biogas.For the preliminary calculation,
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assuming that all of this carbon is converted to methane, and using the

fact that the molecular weight of methane is 16 comprising 12 units of

carbon and 4 units of hydrogen, then for each kilogram of waste:

Quantity of methane= 16/12 x 0.125 = 0.17 kilograms of CH4 per

kilogram of waste.

STEP 2 - Estimate the energy that could be produced and the value of
the energy

Now the energy potential per m3 of methane is approximately 33,810 kJ
per m3. This implies that the energy potential of 1 kilogram of methane is

50,312.5 kJ per kg cH4 using a conversion factor of 0.672 kg per m3.
The energy potential per kg of organic solid waste is:
=0.17x50,312.5kJ

= 8,553 Kj /kg organic waste

The maximum energy potential of the methane produced per kg of the

organic solid waste, based on the assumed composition is 8,553 kJ.

STEP 3 - Compare the value of the energy produced with an estimate

of the project's costs

To convert 8,553 kJ to kilowatt hours (kWh) you need to divide by 3,600
because one kWh equals 3,600 kJ.

Number of kWh per kg of the organic solid waste, based on the assumed

composition is 8,553 kJ. =2.38
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If the energy is sold at 7 cents per kWh, the energy per kg of waste is

worth 16.7 cents. If the cost of the project is less than 16.7 cents per kg of

waste processed, this implies that the project is viable.
STEP 4 - Estimate the greenhouse benefit

If this waste were to be disposed to landfill, not all of the available carbon
would be converted to methane. Assume that 50 per cent would be
converted to methane. The greenhouse saving per kilogram of waste is
0.085 kg.

Multiply this by 21 to derive the CO2 equivalent emissions.

For each kilogram of waste the greenhouse saving is 1.785 kg of CO2

equivalent emissions.
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Appendix-B

Jenin Joint Services Council for Solid Waste Management

Work Plan

Based on the approach of the Joint Services Council for Solid Waste
Management to provide distinguished service and a clean wurban
environment to the citizens of Jenin Governorate, the project
implementation unit (PIU), worked hard to develop the cleanliness services
and increase the environmental and the healthy level in all the local
communities within the Governorate. The exerted efforts concentrate on
the development of cleanliness services during the next coming years, these
services include collection and transfer of waste to maintain the aesthetical
side of all local communities and reach to high level of cleanliness and

beauty.

Due to the importance of the waste treatment which is considered one of
the most important support services to the cleanliness work and in order to
achieve the council program to treat the waste starting from its production
until its disposal, Zahrat Al Finjan Sanitary Landfill was constructed where
the waste is treated through the burial process, in a way that doesn’t cause

any pollution to the water and the soil.

Solid Waste Management Project
Zahrat Al Finjan Sanitary Landfill and the Joint Services Council-Jenin

Governorate
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Zahrat Al Finjan Landfill

In 1998 a comprehensive approach to improving waste management
services in the West Bank was initiated under the Solid Waste and
Environmental Management — Project ( Swemp), which recommended the
need to improve the waste disposal methods and the management of the
waste collection service since both issues increase the possibility of
improving the environmental condition in all the West Bank.

The draft prepared under Swemp included defined recommendation for the

direct development of the waste services:

1. The construction of regional /strategic, sanitary landfill in Jenin
Governorate which was later on and according to the strategy of the
Environmental Quality.

Authority and the approval of the Ministry of local Governments and the
Joint Service Council in the Governorate became a central landfill to the
governorates north of the West Bank.

2. The closure of all random dumpsites.

3. The development of a complete system for the collection and transfer of
solid waste, this includes purchasing collection vehicles , containers and
other related equipment.

4. Providing financial support for the waste collection service and the
operation of the landfill.

The Quantity of waste disposed at the landfill: currently the landfill
receives around 400 ton of waste /day coming from Jenin, Tubas, Nablus
and some villages of Tulkarem governorate, this quantity will increase to
600 ton after receiving the waste from Qalqiliya and Salfeet governorates ,
Tulkarem city and the rest of its villages, and the villages of Nablus

Governorate.
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The number of the citizens who benefit from the project: the number

of the citizens who benefit from this project in the northern governorates is
around 800,000 person.

The Location: the project is located in wadi ali- wadi d’aouq between
Arrabeh and Ajja, which was called later Zahrat Al Finjan. It 1s17 km south
of Jenin city, 25 km west of Tubas, 23 km North of Nablus, 24 km east of
Tulkarem and 50 km north of Qalqilyia.

Jenin and Tubas Joint Services Council for Solid Waste Management:
* Based on the requirement of the World Bank for the construction of
Zahrat Al Finjan Sanitary Landfill, a board of directors was formed in
Jenin and Tubas governorates, The council was established in accordance

to the system of the Joint services councils N (1) of 1998.

* The bylaw of the council was approved by the Minister of local
government on 25/9/2000.

* The council includes most of the local communities within Jenin and
Tubas region while the board of directors consists of 15 Municipalities, 5

village councils ,3 of them are elected every 2 years.

The main tasks of the council:

e Prepare the suitable plans, control waste collection and transfer
process, prepare integrated plan to get rid of the waste in engineering
way.

e Construct a sanitary landfill; this includes providing sufficient
maintenance and facilities to control the operation within the landfill.

e C(Collect the waste from the containers.

e Construct and operate a garage to the joint collection vehicles.
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e Operation and maintenance of the waste vehicles which belong to the
council in addition to providing maintenance to the vehicles which
belong to the council members taking only the cost of the technician
and the maintenance workers.

e Increasing and maintenance of the collection containers in the
various local communities (members of the council).

e Provide training to the waste collection, transfer and disposal team.

e Organize public cleanliness campaigns according to the request of
the council members.

e Conduct public awareness campaigns.

e Provide advice and guidance to the local communities (members of
the council) regarding the solid waste management.

e Represent the local communities (members of the council) in front of
any party in the cases related to solid issues.

e Prepare the plans and apply all the methods that minimize the
pollution caused by the solid waste apply the protection principle,

recovery of resources and remanufacturing.

2) The council should take special procedures to collect , transfer and
dispose the following waste, found special places for them, contact the
companies that may purchase and reuse them:

1. Construction debris, stones, waste resulting from excavation.

2. Car debris and tires.
3) The council is not obliged to collect, transfer and dispose the following
waste:

a. The hazardous solid waste including the medical waste.

b. The waste of huge size.
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c. Any other waste the council sees that it should not enter the site.

4) The council is not responsible to sweep the streets or clean the public
areas, the public storage areas, since these activities remains under the

responsibility of the local governments.

The Council’s mission statement

Providing organized and effective solid waste services, at the regional level
(such services must be of good quality, have price tag, protect the public
health and the environment), seek-self management and long-term
sustainability of services by building the scientific and technical capacities
of local governments, raise public awareness and promote effective public
participation in this field, comply with pertinent laws and regulations

prevailing in Palestine.
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Appendix-C

Assessment Trip
Jenin, May 2008
In May 2008, a team from University of an najah Student traveled to Zahret
al fingan land fill to assess problems with solid waste management in Jenin
city in the north region of the West Bank.
The goal of this theses is to produce energy from organic solid waste
The primary objectives are to:

1) Provide achievable technologies and methodologies designed to
improve the solid waste management system.

2) Work with residents to implement solid waste management programs.

3) Educate the community about the benefits of waste management
system.
The poor economy in West Bank results in high unemployment and
furthers the need to address issues related to public health.
With the assistance of the local leaders, residents, and expatriate
development workers, four key solid waste management must be issues,
collection, waste separation, land filling ,Funding for implementation of
solid waste management projects and their management is the primary
economic issue.
Optimization of the collection process, improving collection capacity, and
the provision of additional waste collection bins will serve to improve the
collection of the waste.

Since the amount of organic material is such a high percent of the waste
stream of West Bank, separating and composting organic wastes from other
wastes may be good tool for reducing the overall volume requiring land
filling. The organic material can be reduced through anaerobic digestion

and would generate quality fertilizer and biogas.
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