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Background

In the southern West Bank area, i.e. Bethlehem and Hebron governorates, improperly regulated dumpsites for the disposal of municipal solid waste have led to unacceptable environmental degradation. Remedial actions are necessary to improve and modernize SWM in an integrated way. The needed improvement is to be realized through the Southern West Bank Solid Waste Management Project (SWBSWMP). 

The focus of the SWBSWMP is on the establishment of a regional sanitary landfill for both the Bethlehem and Hebron governorates. The project covers the development and construction of a sanitary landfill and related infrastructure, including necessary transfer stations and long haul transport facilities.

Project proposals will conform with applicable environmental policies, legislation, regulations and guidelines of the Palestinian Authorities and the World Bank. These require that an environmental and social aspects of the project proposals be analysed and assessed and that measures to avoid, reduce or compensate for adverse impacts be included in applications for project approval.  The Environmental and Social Impact Assessment (ESIA) reported in this document was undertaken to comply with these requirements.
The initial concept for the design of project activities has been established in the Feasibility Study. This ESIA has been prepared on the basis of that conceptual design. It is important to acknowledge that the level of information provided in this report reflects the nature/status of the project design upon which the ESIA has been based.

Administrative Framework

In theory, local authorities are responsible for solid waste collection and disposal in the West Bank. There are a number of communities, however, for which there is no municipal authority or village council. Also local authorities have been slow to obey the law, perhaps due to lack of capacity and conflicting priorities.  Joint Services Councils (JSCs) for Solid Waste Management have been established to coordinate Solid Waste Management (SWM) across larger areas.  For this project a combined Joint Service Council for Hebron and Bethlehem Governorates (JSC-H&B) been formed and is the Project Proponent. It consists of both JSC of Hebron Governorate and JSC of Bethlehem Governorate (4 members, including the chairman, come from JSC of Hebron and 3 members are from the JSC of Bethlehem governorate).
Description of the Proposed Project and Alternatives

The project proponent has undertaken a planning process that has included a series of studies investigating the various alternative ways in which the overall project aim can be met.  The aim was to identify viable alternatives that can fulfil the project goals with an optimum balance between costs and residual environmental and social impacts. Five principal ways in which the key objectives of the project might be achieved by practical alternative development strategies were examined as follows:

1. the ‘zero’ option - continuation of existing collection and disposal practices;

2. alternative waste collection and transfer systems;

3. alternative waste disposal systems;

4. alternative sites and accesses for the landfill and associated infrastructure; and/or
5. alternative engineering measures and operational practices.

A concept and design for the regional waste management system has been developed focusing on the preferred location for the regional landfill site in area of the al-Menya local council and for the transfer station south of the city of Hebron. A feasibility study has been also conducted and the ESIA studies reported in this document were carried out.   The key features of the design are as follows.

Landfill Site dimensions 

· Length: 750 m in maximum

· Width:
370 m in maximum
· Area:
25.4 ha , total (20.4 ha for landfilling)
Volume of landfill 

The landfill site was divided into four development stages (each of 2 cells). Each phase will have a lifetime (filling time with waste) of 5 years.  The maximum height of the filled waste amounts to about 40m. According to the waste volume forecast for the Hebron / Bethlehem Governorate the following waste volumes and the necessary site areas (A) were designed:

· 2010 – 2014: 
waste volume = 1,1 Mio. m³
A ~   50.000 m²

· 2015 – 2019:
waste volume = 2,3 Mio. m³
A ~ 100.000 m²

· 2020 – 2024:
waste volume = 3,6 Mio. m³ 
A ~ 150.000 m²

· 2025 – 2029:
waste volume = 4,9 Mio. m³
A = 204.000 m²

Landfill Components

The design, in its final stage, of the landfill shall include:

1. landfill itself (including cell division)

2. base sealing system

3. leachate collection and evaporation pond

4. internal roads

5. fence and gate

6. weighing bridge

7. buildings (like administration building, reception building, vehicle and maintenance shop) 

8. parking area

9. water storage

10. rain water drainage system
11. recycling and composting plant (optional)
12. gas collection and energy recovery system
13. storage of materials 

14. vegetation plan


General Layout of the site
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Base Sealing System

The base of the landfill will be sealed so that leachate generated can be retained inside the landfill and collected for safe disposal.  Ideally the natural subsoil underneath and surrounding a landfill would constitute a geological barrier.  As none of the proposed site in the Hebron / Bethlehem governorates have suitable soil an integrated  base lining system using a high-density polyethylene (HDPE) geo-membrane will be installed. The integrated liner will consist of an upper (primary) geo-membrane liner to collect the leachate, and a lower (secondary) GCL mat liner as a backup to the primary liner.  

 Leachate collection 

Leachate is generated due to chemical processes in the landfill, the water content of the waste deposited at the site and the inevitable infiltration of rainwater during operation of the site. It contains several organic and inorganic pollutants and need to be collected and treated. 

HDPE pipes will be used for leachate collection. A main leachate collecting pipe will be located in the deepest point of the landfill area running nearly from north-west to south-east. Leachate drain pipes will be placed at right angles or less to the main pipe. All leachate flow will be drained to the lowest points (for each main pipe). At those points, a pumping pit will be arranged and a pumping system installed to transfer the leachate to a collection pond.

Leachate treatment

The leachate pond will be excavated in the natural ground, at a slope of 1:2. In the collection pond, primary treatment of the leachate occurs naturally (sedimentation, natural biological degradation of organic pollutants and evaporation). Whenever necessary, (that is, if the leachate volume exceeds the capacity of the pond due to precipitation events) the leachate will be re-circulated by spraying over the surface of already lined cells of the landfill. The design does not initially include secondary leachate treatment because the low rainfall and high evaporation characteristics of the project area indicate that it will not be necessary.  However, the volume of leachate generated will be monitored throughout the operation of the landfill.

The dimensions of the leachate pond were calculated using the HELP model for leachate generation.  Results suggest the following:
Area: top - 4900 m2, bottom - 3500 m2
Depth: 2 m 

Volume: 8,400 m3
Gas collection & treatment

The anaerobic decomposition of organic substances inside a landfill causes development of landfill gas. The gas can, in some circumstance, migrate away from the site and cause explosions.  Best practice is to collect the gas and burn it, with energy recovery (e.g. a small power plant for energy or heat production) if feasible from the economical point of view.  

With a good degasifying system it will be possible to collect at least 50 % of the produced gas. The landfill is actively degasified by means of a vertical gas collecting system.  After filling each cell of the landfill vertical gas wells (gas vents) will be built into the waste. These allow gas to be collected through perforated HDPE pipes linked to a compressing station. The gas will be directed to a landfill gas flare beside the gas pumping station where the gas will be incinerated at temperatures of about 1,000-1,200° C.  The possible use of the extracted gas for electricity or heat generation has not been considered at this stage of the project.  There will be five year of operation at least before gas is collected from the first cell during which the feasibility of energy recovery can be considered.

Surface Water Collection

The volume of rainwater or surface run-off that comes into contact with the waste in the landfill, or the leachate, should be minimized to reduce the potential for contamination. The surface of the waste body will to be covered intermediately during operation of the landfill and finally after closure of the landfill. The rainwater that flows from the surrounding areas and (after filling) from the surface seal of the landfill, will be captured by ditches around the landfill body and directed to the lowest point of the landfill, located to the south. The ditches along the landfill berms will be lined to avoid erosion of the cover layers of the closed cells. From this low point, the run-off water will be led by gravity to the wadi that drains away to the south-east direction. A rainwater retention pond is not necessary.

Waste filling

The vehicles delivering waste have to unload the waste at a distance of about 10 m from the actual waste filling area. The waste is transported to the filling area using a compactor and will be filled into the cell by the compactor in layers with a maximum thickness of 50 cm.   The waste filling area will be dimensioned in such a way that after approximately 3 days the next waste layer can be started.  In this way odor is minimized and waste incorporation by the compactor prevents the production of wind-blown debris.  Immediately after waste filling, the active disposal area will be covered with a soil layer of about 20 cm in thickness.  

Surface Sealing System

In order to achieve a total disposal volume of about 4.9 Mio. m³, in the area of the site, the waste has to be shaped into a pile with an inclination of 1:3, and the height of the final structure will be up to about 40 m. When the cells are filled, to prevent the infiltration of rainwater into the waste body, as well as to avoid the spread of waste to the surrounding area (caused by wind) the final waste body has to be covered by a surface sealing system. This will comprise the following

· A “compensation layer”, to protecting the sealing layer from the rough structured waste body, and to provide a space within which landfill gas can accumulate and be extracted.
· A “sealing layer”, which forms an impermeable barrier, keeping landfill gas inside and rainwater out of the body of waste. 
· A “drainage layer”, above the sealing layer through which rainwater falling on to the surface of the landfill can flow off, into the surface drainage channels. 

· A “recultivation layer” on which vegetation is grown to cover the structure and integrate it back into the natural surrounding environment. 

Landfill Site Infrastructure and Access Roads
All roads inside the landfill area and the access road (from the last village to the site area) will be constructed in such a way that they can be used for duplex traffic by trucks.  This means that the width of roads must be at least 6.5 m with drivable shoulders of about 1 m.

The infrastructure includes:

· a control building 

· a weighing bridge with a length of 18 m and a weight registration up to 40 Mg 

· a wheel cleaning unit for trucks that will leave the landfill area 

· a container area (concrete-paved area) for recycling for safe-guarding undefined waste 

· a parking area for 10 cars, at least

· an operation building (

· a  garage for all mechanical equipment 

· a fuel tank (volume of about 5.000 l)

· an emergency generator

· a septic tank for sewage

· a basic weather station for recording wind speed and direction, humidity and rainfall

· a basic laboratory for analyzing samples of waste, groundwater and leachate 

The total landfill area will be surrounded by a fence. The access to the site can be closed by a gate.

 
Construction of Roads 

The existing access roads to the landfill are presently unpaved and show insufficient width and tonnage capacity. Also they are not suitable since they pass through a residential area. Therefore a new by-pass road will be constructed and the existing access roads enlarged to a width of at least 5 m.


Phasing of Landfill Operation

The landfill will be operated for a period of 20 years. To avoid a situation where a major part of the landfill is prepared long before it is due to become operational (‘dead capital’), five construction phases are foreseen:

· Phase 1 : construction of a sealed area under cells 1 and 2, for a filling period of  4-5 years, 

· Phase 2 : construction of a sealed area under cells 3 and 4, , for a filling period of  4-5 years, temporary closure of cell 1 and 2, 

· Phase 3 : construction of a sealed area under cells 5 and 6,  for a filling period of  5-6 years, temporary closure of cell 3 and 4, final closure of cells 1 and 2 , 

· Phase 4 : construction of a sealed area under cells 7 and 8, , for a filling period of  6-7 years, temporary closure of cell 1 and 2, final closure of cells 3 and 4 , 

· Phase 5: final cover of all remaining filled and open areas.

 
Landfill Decommissioning and Aftercare Phase
After closure of the landfill, the area will be restored as grazing fields, which was the land function before the construction of the landfill. For about five years the landfill leachate will still be collected and monitored. It is expected that afterwards, the landfill materials will have fully settled, and will not generate additional leachate. Closure layers will limit water entering the body of waste to reduce leachate generation.  A final closure plan shall be made before the completion of the landfill.

The Transfer Station

Location

A transfer station will be constructed in the southern industrial zone of Hebron City, a distance of around 25 km to the al-Menya  landfill, to serve municipalities in the southern region of Hebron, the southern neighborhoods of Hebron City and the Southern industrial zone of Hebron City.

Transport of Waste into the Facility: 
Around 25 refuse collection vehicles (RCVs) per day carrying 150 – 160 of MSW (in 2010) increasing to around 35 RCVs/day in 2020. Trucks will approach the site along the main road of the industrial zone. The road takes two-way traffic and is 8.0 meters wide - enough to cope with the expected traffic frequency.  Measures will be taken in order to facilitate integration of site traffic with the passing traffic, including the demarcation of a special merging lane, traffic signs, speed controls, etc.  Access to and exit from the site will be via two separate lanes, each 3.6 m wide. In the area between the lanes, a control room for the weigh bridge operator will be built. 

Lay out of the Station

The facility area will be divided into two levels at different elevations.  The RCVs will drive up to the higher level and discharge their waste through a hopper (a steel or concrete funnel) into containers at the lower level. The minimum difference between levels will be 4.0 m in order to allow the use of hoppers with sufficient capacity and to enable the use of high capacity trailers for reception and transportation of waste in emergency situations (such as, for example, the breakdown of compactors).

The two levels will be connected by 6 m wide ramps, and the traffic will flow in one direction only. The width of the lane will enable two-way traffic in case one of the lanes becomes blocked. The longitudinal slope of the ramps will not exceed 12.5% and 1.0 m wide safety sidewalks will be constructed along them.

The upper level surface will be 25 m wide in order to facilitate turning and backward manoeuvring of the collection truck. The lower surface will be wide enough (25-30 m) to enable safe manoeuvring and loading/unloading of containers. The upper and the lower levels will be separated by concrete retaining walls.

Unloading of Trucks: The RCVs will unload into a closed compaction Roll-On-Roll Off (RORO) container through a hopper.  The system will comprise two stationary compactors with at least 8 m3 hoppers. The expected capacity of each compactor will be 100 m3/hour. This capacity is larger than necessary to manage the average load so that: the operation can be completed fewer hours; peak hours can be managed without vehicles having to queue for too long; there will be spare time for maintenance; and, service can continue even in case of breakdown of one of the compactors.

Filling and Compaction of Waste

The compactors will be operated in conjunction with 32 m3 compaction RORO containers.  One container will be connected to each compactor while 2-3 empty containers will be positioned over a common rail for the two compactors. Underneath the rail, a hydraulic trolley will move and lift the filled containers ready for transportation and then lift an empty container to be positioned and attached to the compactor. A maximum of six full containers can be positioned on the rail containing a total of up to 100 tons of waste.
Transport to Landfill

Two RORO trucks will be used to haul the waste over the 25 km between the transfer station and the landfill.  The trucks have a trailer allowing them to carry two containers, or around 30 – 20 tons per trip. Between them they will need to execute 6 - 7 round trips per day. It is possible for each vehicle to complete nine round trips daily (taking around one hour per trip) so there is spare capacity to allow for increased future waste loads.  

Maintenance of Trucks

A facility will be provided for maintenance of the transfer trucks, other repairs of equipment such as containers, and other mechanical and electrical workshop activities.  This will be a building with dimensions 12X5 m and a concrete floor.  A truck wheel-wash facility will be constructed on the exit lane of the site. This will enable drivers of transfer trucks and RCVs to wash the vehicles’ wheels before leaving the site. The facility will comprise a 4X10 m concrete slab, washing equipment, and drainage system.
Control of Wastewater

 Drainage at the transfer station will be designed so that uncontaminated run-off from the surrounds will be separated from water that may have been contaminated by contact with the waste.  Potentially contaminated water will be collected at low points by grated catch pits and channels. It will then be transferred to a storage vessel from where it will be emptied into septic tanker vehicle and taken to the landfill, for disposal via the leachate pond (Disposal to public sewer was considered but rejected as potentially too polluting, particularly since Hebron does not have a municipal wastewater treatment plant).  Wastewater from the social and office facilities will be connected directly to the public sewer.

Remediation and Closure of Existing Waste Dumps
Part of SWBSWMP will be the remediation and closure of some of the existing dumping sites. Priority will be given to the largest and most polluting, particularly the Yatta site, and those operating sites nearest to the new proposed landfill site.   

During the implementation of the proposed project, it is expected that Yatta dump will still receive waste until the new landfill becomes operational (a period of about 5 years after project initiation). This requires that the Yatta operational conditions be improved, even though, for the past two years waste burning has been minimized and the waste is covered daily. 

Site conditions will be improved through the following steps:

· Making a list with the waste-pickers entering the site and limiting the waste-picking process to 10 minutes for each truck at the entrance of the filling area. Children will not be allowed.

· Starting to plan for waste filling for next 5 years by identifying 3-5 micro-sites for waste filling based on the available and suitable spaces in the site. 

· Starting to cover with thick soil the areas that have no further capacity to accept waste. 

· Monitoring the places with high gas release and trying to extend pipes that collect the gas from confined spaces to allow gas escape. 

· Spraying the site in summer time using insecticide. 

· Collecting any plastic bags in the surrounding in order to protect animals from swallowing such material

· Trying to open the minds and eyes of those interested in waste recycling to organize themselves in a better way and conducting meetings with them to see what is their best option to be involved in the proposed new project.

· Selecting an area at the down slope of the filling area that can be used for leachate accumulation. This area can be excavated to form a pond then can be lined with a 0.5 m compacted clay layer and plastic lining can be applied. The pond will be fitted with submersible circulating pumps  which will automatically spray the leachate back over the waste bulk to allow further evaporation of the wastewater and accelerate degradation of the waste. 

Identification of Key Issues (Scoping)

It is good practice to focus the ESIA studies on the particular environmental and social issues which are most likely to give rise to the most significant impacts or are of great concern to the decision makers and stakeholders.  This allows the available resources to be focused where they are most needed and the ESIA report to focus on issues relevant to decision making.

The identification of the new landfill site was the result of an extensive feasibility study and site selection process. During this process there was a great deal of consultation on the suitability of the 14 sites investigated, the design of the landfill and the location and design of the transfer station.  Moreover, the context of the project is one in which the unprotected dumping sites scattered over the southern region of the West Bank have been giving rise to severe environmental and social concerns.  These have included smog and smoke, surface and groundwater contamination plus the social and health problems associated with unregulated waste picking, which affects the poorest people in the site neighbourhood. The need to address these issues was a large influence in promoting the proposed project.  Some of the key environmental and social issues were therefore at the forefront of the planning and design of the project. These were the following.

Land use: the effects of the project on land uses and values to ensure that siting has been undertaken sensitively and pragmatically to protect land owners, land users and neighbors as well as any natural or cultural value.

Impacts related to potential ground and surface water contamination: The project is within an arid area with limited surface and groundwater resources.  This study pays a great deal of attention to the movement of water above and below the surface and how the design of the facility addresses these.  Attention has also been paid to the predicted quantities and management of waste water, the protection of water resources, surface drainage and the ultimate fate of water passing through and around the project sites.

Socio-economic and cultural impacts: a large number of individuals who enter the old landfill site in Yatta freely, and collect valuable wastes for resale, will have their livelihoods affected.  The study has therefore investigated the social issues surrounding replacement livelihoods, compensation and resettlement for affected people as a key issue in the ESIA.

Traffic Impacts: The new SWM system entails many more movements of large vehicles, sometimes on small roads.  The routes available to the waste transfer vehicles and the RCVs are thoroughly investigated in the ESIA to ensure that the chosen routes and the design of the landfill and transfer station accesses are adequate to minimize adverse effects.

General Environmental Quality: A major purpose of the project proposals will be to improve environmental quality.  There will be effects in terms of odor and air quality impacts (associated with waste decomposition and waste burning as well as dust from construction and vehicle movements), noise (traffic and site operations), visual and landscape impacts (the visual impression created during operations, the appearance after closure, and the potential presence of windblown detritus/litter).  There is also a potential impact from vermin such as flying insects, scavenging birds, rats, etc.  if the facilities are not operated in accordance with good practice.  

Potential impact of landfill gas. Landfill gas is a product of the degradation of waste materials under anaerobic conditions (i. e. in the absence of oxygen). With its high content of methane and toxic and inflammable gases, the generation of landfill gas poses significant risks to human, animal and plant health and life. The risk is greatest where gas is allowed to build-up in confined spaces, such as within buildings or in collapsed void spaces within the deposited waste. Accordingly, the study has investigated how the design will incorporate measures to minimize these risks, and assessed the residual impact.

Public Consultation

Stakeholder Consultation Plan

The Stakeholder Consultation Plan makes a division between three phases: scoping, stakeholder consultation and public hearings. During the scoping phase the issues and concerns of stakeholders were explored to prepare the SWBSWMP consultation plan. During the stakeholder consultation phase stakeholders that will be affected by the proposed project were visited and their concerns and conditions for support explored. During the public hearings the interested parties in solid waste management were informed about the project and given the opportunity to explain their concerns and propose modifications to the proposed plan.

Outcome of Stakeholder Consultations

At national level:

· concerns about the protection of the ground water resources.

· requirement for an assessment of transport intensification on routes to and from  sites. 

· mitigation measures for communities living along transportation routes 

· weighting factor used in the site selection report. 

· hazardous waste should not be disposed of 

· need for public awareness raising a

· need for waste separation piloting 

At local level:

· communities to benefit from improved infrastructure and employment opportunities

· management plans that meet international standards and transparent and fair complaint management procedures

· refuse workers are better protected from accidents and health risks

· waste picker sources of income at risk;  employment possibilities in  waste separation

· independent national NGO  involved in the monitoring of land and water resources
Environmental and Social Baseline Data

General Environmental Conditions in the Study Area

General: The proposed landfill is located on approximately 25 ha of undeveloped land in Bethlehem Governorate. Within the site, the planned landfill area will be 20.4 ha with approximate dimensions of 750m by 370 m. The site is bordered by a gravel ranch road on the north and undeveloped lands from west, east and south. 

The area is characterized in being slightly hilly with an average topographic slope ranges between 3o – 7o from west to east. No apparent saddles, prominent hills, deep wadis or steep cliffs of any sort were observed in the vicinity. The site itself is mostly flat and slopes gradually from north to south east, changing in surface elevation from approximately 690 m to 730 m above mean sea level. It is not visible from the north and western areas because it is bounded by hills.  

The Transfer Station will be located in the southern industrial district of Hebron, around 25 km from the landfill site. The facility will use around 0.4 ha of a 1.8 ha plot of land that is owned by Hebron municipality. Thus there is plenty of room for expansion if need be.   Access to the site is from road # 60 along a 1.3 km local road. The area is mountainous and part of the plot, to the west, consists of steeply sloping hillside, but the proposed facility area has been reclaimed by Hebron municipality.  It was leveled and filled then paved and divided into two levels about five meters apart in height.

Between December and March the average daily temperature in the region is 13.4°C with a minimum temperature of 7.8°C and a maximum of 19°C. The average daily temperature from June to August is 33.6°C with an average minimum of 19.3°C. Rainfall in the West Bank is very variable with average ranges from 100-700mm. The estimated average potential water deficit at the site of the landfill is approximately 350 mm to 400 mm per year. There have been no recorded flood events in the landfill site area during the last 100 years. The prevailing wind comes from the south-west and north-west, being more northerly and stronger in the summer months. 

Geology and Soils

The Hebron anticline forms the main structural feature in the area.  This anticline extends from Jerusalem in the north to Beer Al Sabe'e in the south. The majority of the landfill site comprises tills and outwash gravels and clay deposits from the surrounding mountains and hills. There is a large area along the eastern margin of the site where alluvial deposits associated with the mountains are present.  Test pits excavated on-site and boreholes revealed alluvial deposits.  Most pits comprised mainly silty and sandy material with little to some gravel. The majority of the site is mantled by Terra-Rosa soil, which is characterized by a reddish to dark brown color and high elasticity and plasticity limits. These soils occupy most of the middle part of the plot especially the lowlands and wadi banks.
The Geophysical Institute of Israel estimates that, in the general area of the project, the return frequency of seismic events of Magnitude 5.0 is once per hundred years and Magnitude 6.0 once per thousand years.  
Hydrogeology and Hydrology

Groundwater in the vicinity of the site is sourced from the Upper and Lower Cenomanian aquifers.  However, the Palestinian Water Authority, which is involved in the supply of water and regulation of water related issues, confirmed that the site area is not a critical groundwater recharge or supply area.  This is because of the low precipitation and high evapo-transpiration in the area, and the considerable depth to potable groundwater (200 – 300 m below the surface).  It can be concluded therefore that this groundwater is not vulnerable to contamination from the proposed landfill site due to low rainfall and limited infiltration rates. There are no agricultural wells in the area but three domestic wells are within a 5 km radius of the proposed landfill site. The proposed site is mostly located within a surface watershed that drains into a wadi system that does not belong to the same catchment or the flow direction of any of these wells. As far as is known, the existing wells in the area are located on wadi Sair hydraulic gradient line, which is not connected with the site's wadi.

There is no surface water flow in the vicinity of the proposed landfill site. There are two small wadis that begin, morphologically, within the vicinity of the plot, and drain in a slight meandering pattern towards the east. There is potential for occasional storm water flows during the winter/wet season although no data are available to quantify these.
Ecology

A survey assessment for this ESIA confirmed work compiled by the Palestinian Institute for Arid Lands and Environmental Studies that  the area of the proposed landfill development has no specific importance with respect to its ‘biodiversity’ (either flora or fauna) or ‘important rangeland’. The same PIALES study produced a list of ‘protected national assets’. No protected species are present at the site. All of the observed biota are common throughout the region and within other Palestinian territories. 

The area suffers from desertification and overgrazing, therefore the habitat is highly limited and disturbed. Also the environmental degradation is linked to the drought conditions that are frequently encountered in this area.  Uprooting of plant cover, and sowing of animal feed crops has further lessened the value of this particular site, 

Socio-economic Factors

The Hebron Governorate covers a total area of 1,060 km2 and is predominantly rural.  It has only has one major city: Hebron, plus around 70 Palestinians towns and villages, 4 refugee camps and a number of Israeli settlements. It also includes Israeli-designated closed military areas, military bases and nature reserves. In 2007 the PCBS estimated the total population of Hebron Governorate to be more than a half million persons.

Bethlehem Governorate is located 8 kilometers south of Jerusalem City, in the southern part of the West Bank. The Governorate covers a total area of 575 square km and includes three major municipalities: Bethlehem, Beit Jela and Beit Sahour.  In addition it covers 71 Palestinians towns and villages, 3 refugee camps and 20 Israeli settlements (ARIJ 2006).  In 2005 the total population of Bethlehem Governorate was estimated at around 175,000 persons.

In the West Bank 55.8% of the population is of working age (15 years or older).  In Hebron Governorate 60.7% of those of working age are outside the labor market.  These are housewives, students, retired persons and persons unable to work on various grounds. Of the labor force, 12.4% are unemployed. These are mainly young persons who are trying to enter the labor market.  In 2006, Hebron Governorate had the highest unemployment rate in the West Bank.

Waste-pickers are a common phenomenon on the existing Yatta landfill in Hebron Governorate. Daily between 30 and 50 persons, and during the school vacations even between 60 and 100 persons, sort through the solid waste that is deposited by the compactor trucks. The waste-pickers are male and some young boys, whose number increases during school vacations. Occasionally some Bedouin women scavenge the site for firewood. 

Assessment and Mitigation of Impacts
The content and extent of the environmental and social matters which needed to be addressed in this ESIA were identified through scoping. This helps to ensure that the environmental information used for decision making provides a comprehensive picture of the effects of the project, including issues of particular concern to affected groups and individuals. 

 Meetings, special studies and consultation meetings were carried out to ensure that comprehensive information was available on the involved stakeholders and their interests in the MSW planning. Particular attention was paid to the potential risks that the stakeholders’ interests created for the planning, construction and management of a regional municipal waste management project. 

Impacts were evaluated as to their potential significance, and ranked in accordance with the anticipated degree of importance, as follows:

· significant:  The effect on a sensitive receptor is unacceptable (either because it breaches relevant norms, guidelines or policy, or causes damage to a valuable asset or resource) 

· moderate: Some effect on a sensitive receptor may be discernable, the effect is either very short-lived or within currently accepted norms etc, but will be mitigated unless no cost-effective measures are available; and,

· slight or none: The effect is temporarily and of negligible concern 

Summary Assessment of Potential Impacts Before Mitigation
	Impact Category
	Potential Impact
	Proposed Landfill site and approaches
	Proposed Transfer Station Site
	Existing Waste Disposal Areas

	Air Quality
	Odor impacts from site activities
	-1
	-1
	+1

	
	Dust generated from on-site vehicle movements and placement of waste and cover material
	0
	0
	+1

	
	Vehicle exhaust emissions on-site 
	0
	-1
	0

	
	Dust and emissions from construction activities
	-1
	-1
	0

	
	Effects from emission of greenhouse gases
	0
	0
	-1

	
	Improved  air quality on cessation of waste burning 
	+1
	0
	0

	Noise
	Noise arising from construction of the landfill and transfer station
	-1
	-1
	0

	
	Operational noise
	0
	0
	0

	
	Noise from Vehicle Movement
	0
	0
	0

	Aesthetic
	Effects of site operations upon visual amenity
	-1
	-1
	+2

	
	Change in landscape character from site construction
	-1
	-1
	+2

	
	Improvement in visual amenity upon closure of the existing landfill
	1
	0
	+2

	
	Permanent change in landscape upon site restoration
	-1
	0
	0

	Roads and Traffic
	Increased traffic loading and traffic congestion
	-1
	-1
	0

	
	Air quality impacts from vehicle emissions
	-1
	-1
	0

	
	Traffic noise
	0
	0
	0

	
	Littering and cleanliness during waste transit
	-2
	0
	0

	Geology and Soils
	Impacts from seismic activity
	0
	0
	0

	
	Impacts from slope instability
	-1
	0
	0

	
	Risks from cavities in the limestone underlying the site
	-2
	0
	0

	
	Impacts at the off-site sources of construction materials
	-1
	0
	0

	Hydrogeology, Hydrology, and Water Quality
	Contamination of water resources from project leachate emissions
	-2
	0
	+2

	
	Cessation of contamination of water resources from existing disposal sites 
	0
	0
	+2

	
	Alteration of surface water regime
	-1
	0
	0

	
	Increased suspended sediment loading from site preparation activities
	-1
	-1
	0

	Ecology
	Loss of biological habitats
	0
	0
	0

	
	Severance of wildlife corridors
	0
	0
	0

	
	Extension of habitats (buffer zones) 
	+1
	0
	0

	
	Creation of new habitats (post-restoration)
	+1
	0
	+1

	
	Domestic animals and livestock
	0
	0
	0

	Public health and safety
	Direct exposure  to hazardous material
	0
	0
	+2

	
	Contamination of potable water with leachate
	-1
	0
	0

	
	Exposure to landfill gas
	-2
	0
	-2

	
	Exposure to vermin acting as disease vectors
	-1
	0
	-2

	
	Risk of traffic accidents 
	-2
	-1
	-1

	Social and socio-economic
	Impacts of Land Acquisition and on Land Use
	-2
	0
	-2

	
	Loss of Arable and Grazing Land
	-1
	0
	+1

	
	Impacts on Local Social Structure
	-2
	0
	+2

	
	Impacts on Local Employment
	+1
	0
	+1

	
	Impacts on Waste Pickers
	+1
	+1
	-1

	
	Impacts on Cultural Heritage
	-2
	0
	+2

	
	Impacts of Induced Development
	0
	0
	+2

	
	0 = negligible/slight; 1 = moderate; 2 = significant;  - negative; + positive


Impacts were analysed, mitigation proposed and then reassessed.  The results are summarised in the following tables. 

Summary of Potential Air Quality Impacts

	Potential Impact
	Mitigation/ Management Proposed 
	Positive or Negative
	Residual Impact

	Odor impacts from site activities
	Yes
	-
	Slight

	Dust generated from on-site vehicle movements and placement of waste and cover material
	Yes
	-
	Slight

	Vehicle exhaust emissions on-site 
	No
	-
	Slight

	Dust and emissions from construction activities
	Yes
	-
	Slight

	Effects from emission of greenhouse gases
	Yes
	+
	Moderate

	Improved  air quality at existing dump sites 
	Yes
	+
	Significant


Summary of Potential Noise Impacts

	Potential Impact


	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Noise arising from construction of the landfill and transfer station
	Yes
	-
	Slight

	Noise arising from site operations
	Yes
	-
	Slight

	Noise from Vehicle Movement
	Yes
	-
	Slight


Summary of Potential Aesthetic Impacts

	Potential Impact
	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Effects of site operations upon visual amenity
	Yes
	-
	Minimal

	Change in landscape character from site construction
	Yes
	-
	Minimal

	Improvement in visual amenity upon closure of the existing dumps
	Yes
	+
	High

	Permanent change in landscape upon site restoration
	Yes
	+
	None


Summary of Potential Off-site Traffic Impacts

	Potential Impact


	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Increased traffic loading and traffic congestion
	Yes
	-
	Slight

	Air quality impacts from vehicle emissions
	No
	-
	Slight

	Traffic noise
	No
	-
	Slight

	Littering and cleanliness during waste transit
	Yes
	+
	Slight



Summary of Potential Geological and Geotechnical Impacts

	Potential Impact


	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Impacts from seismic activity
	Yes
	-
	Slight

	Impacts from slope instability
	No
	-
	Slight

	Risks from cavities in the limestone underlying the site
	Yes
	-
	Slight

	Impacts at the off-site sources of construction materials
	Yes
	-
	Slight


Summary of Potential Hydrogeological, Hydrological and Water Quality Impacts

	Potential Impact
	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Contamination of water resources from project leachate emissions
	Yes
	-
	Slight

	Cessation of contamination of water resources from existing disposal sites 
	Yes
	+
	Significant

	Alteration of surface water regime
	Yes
	-
	Slight

	Increased suspended sediment loading from site preparation activities
	No
	-
	Slight

	Contamination of water resources by fuel spillage
	Yes
	-
	Slight


Summary of Potential Ecology Impacts

	Potential Impact


	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Loss of biological habitats
	No
	-
	Slight

	Severance of wildlife corridors
	No
	-
	Slight

	Extension of habitats (buffer zones) 
	Yes
	+
	Slight

	Creation of new habitats (post-restoration)
	Yes
	+
	Moderate

	Domestic animals and livestock
	Yes
	+
	Moderate


Summary of Potential Health and Safety Impacts

	Potential Impact


	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Direct exposure  hazardous material
	Yes
	-
	Slight

	Contamination of potable water with leachate
	No

(see hydrogeology)
	-
	Slight

	Exposure to landfill gas
	Yes
	-
	Slight

	Exposure to vermin acting as disease vectors
	Yes
	-
	Slight

	Risk of traffic accidents 
	Yes
	-
	Slight


Summary of Social and Socio-economic Impacts 
	Potential Impacts


	Mitigation/ Management Proposed
	Positive or Negative
	Residual Impact

	Impacts of Land Acquisition and on Land Use
	Yes
	-
	Slight

	Loss of Arable and Grazing Land
	Yes
	-
	Slight

	Impacts on Local Social Structure
	Yes
	-
	Slight

	Impacts on Local Employment
	No
	+
	Slight

	Impacts on Waste Pickers
	Yes
	+
	Significant

	Impacts on Cultural Heritage
	Yes
	-
	Slight

	Impacts of Induced Development
	No
	+
	Moderate


The Environmental and Social Management Plan (ESMP)
The ESMP constitutes a critical link between the management and mitigation measures specified in this report and the proper implementation and management of the measures during the construction and operation of the project.  It summarizes the anticipated environmental and social impacts and provides details on the measures responsibilities and scheduling to mitigate these impacts; the costs of mitigation; and, the ways in which implementation and effectiveness of the measures will be monitored and supervised.

The measures required by the ESMP will be incorporated in a series of documents that will be linked through the ESPM and the associated Monitoring Plan.  These documents are as follows. 

· Relevant provisions of the ESMP will be incorporated into the Contract Documents prepared for firms bidding to work on major project construction activities (i.e. the construction of the landfill, the construction of the transfer station, and the closure of the Yatta site) forming a binding contractual obligation that specifies not just design features but, where the ESMP so requires, management of workers, vehicles, machinery, operating times, methods of working, complaints management etc.

· Relevant provisions of the ESMP will also be incorporated into the operational contracts (i.e. the operation of the landfill, the operation of the transfer station, and the operation of the collection vehicles).  These binding contractual obligations will specify, where the ESMP so requires, site management and maintenance routines, employment practices, vehicle routes, operating times, methods of working, complaints management etc. 

· Relevant provisions of the ESMP will also be incorporated into the agreement of the JSC-H&B to manage the project.  This will include a monitoring plan for noise, dust, and water.  A supervision plan to check the progress and effectiveness of the environmental and social mitigation measures.  Arrangements to implement the provisions of the Abbreviated Resettlement Action Plans, and provisions to implement a training program in environmental management, for national and local government officials.
Cost Estimate for Implementing the ESMP and ARAP: The cost associated with implementing the ESMP is as follows:

	No
	Item description
	Unit Rate (USD)
	Quantity
	Cost

(USD)

	1. 
	Recruit Specialized Environment Consulting Firm to a) supervise and report on compliance with the ESMP, b) to monitor and test water and wastewater quality, c) carryout training programs aimed at building capacity of EQA, JSC-H&B staff, participating municipalities’ SWM staff, and d) study tours to SWM schemes.
	70,000/year
	5
	350,000

	2.
	Workshops and capacity building for waste pickers on issues such as management, separation, recycling and marketing of waste. 
	
	
	30,000

	3.
	Environmental awareness/education programs for local communities located within 5 km of the project area.  Preparation of awareness material (videos, brochures, etc.).
	
	
	20,000

	
	TOTAL
	
	
	400,000


The cost associated with implementing the ARAPs is as follows:

i) The budget related to this ARAP for Land Owners can be summarized as follows (in US$):
	Compensation Parameter
	Al-Menya

Costs (US$)*

	Land Acquisition (230 dunums @US$8,500 per dunum**)
	1,955,000

	Land Lease arrangement (annual lease @$300/dunum) for 20 years
	1,380,000


i) The budget related to this ARAP for Waste Pickers and Herdsmen can be summarized as follows (in US$):

	Compensation Parameter
	Al-Menya

Costs (US$)
	Yatta 

Costs (US$)
	Total

Costs (US$)

	Waste pickers livelihood support 
	0
	72,000
	72,0001

	Compensation Herdsmen
	2,500
	
	2,500


1 Of this figure, US$30,000 already included in the ESMP above.

Environmental and Social Management Plan

A: Mitigation

 
	Area Affected
	Potential

Environmental and  Social

Impacts
	Proposed Mitigation

Measures


	Institutional Responsibilities


	Cost

Estimates
	Comments



	Construction Phase

	Air Quality
	Dust and emissions from construction activities 
	Construction code of practice 
	Contractor (in accordance with contractual obligation)

JSC-H&B contract supervisor 
	 Included in project costs
	 

	Aesthetic
	Change in landscape character from site construction
	Construction code of practice
	 Contractor (in accordance with contractual obligation)

JSC-H&B contract supervisor 
	 Included in project costs
	 

	Noise
	Noise arising from construction of the landfill and transfer station
	Construction code of practice


	Contractor (in accordance with contractual obligation)

JSC-H&B contract supervisor 
	Included in project costs
	

	Operation and Maintenance Phase

	Air Quality
	Odor impacts from site activities
	Landfill design

Landfill site operations manual 

Waste collection company operation manual

Transfer station operation manual
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	
	Dust generated from on-site vehicle movements and placement of waste and cover material
	Landfill site operations manual
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Vehicle exhaust emissions on-site 
	Landfill site operations manual
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Effects from emission of greenhouse gases
	Landfill design


	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Improved  air quality on cessation of waste burning 
	Project Component 2 design
	JSC-H&B
	Included in project costs
	

	Noise
	Operational noise
	 Landfill site operations manual


	 Contractor (in accordance with contractual obligation)
	 Included in project costs
	 

	
	Noise from Vehicle Movement
	Waste collection company operation manual
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	Aesthetic
	Effects of site operations upon visual amenity
	Landfill design

Landfill site operations manual 

Transfer Station design
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	
	Improvement in visual amenity upon closure of the existing landfill
	Project Component 2 design
	JSC-H&B
	Included in project costs
	

	
	Permanent change in landscape upon site restoration
	Landfill design
	JSC-H&B
	Included in project costs
	

	Roads and Traffic
	Increased traffic loading and traffic congestion
	Landfill design

Landfill site operations manual 

Waste collection company operation manual

Transfer station operation manual
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	
	Air quality impacts from vehicle emissions
	Waste collection company operation manual
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Traffic noise
	Waste collection company operation manual
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Littering and cleanliness during waste transit
	Waste collection company operation manual
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	Geology and Soils
	Impacts from seismic activity
	Landfill design
	JSC-H&B
	Included in project costs
	

	
	Risks from cavities in the limestone underlying the site
	Landfill construction contract
	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Impacts at the off-site sources of construction materials
	Landfill site operations manual 


	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	Hydrogeology, Hydrology, and Water Quality
	Contamination of water resources from project leachate emissions
	Landfill design

Landfill site operations manual 


	JSC-H&B
Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Cessation of contamination of water resources from existing disposal sites 
	Project Component 2 design


	JSC-H&B
	Included in project costs
	

	
	Alteration of surface water regime
	Landfill design


	JSC-H&B
	Included in project costs
	

	
	Contamination of water resources by fuel spillage


	Landfill design

Landfill site operations manual 
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	Flora and Fauna
	Extension of habitats (buffer zones)
	Landfill design


	JSC-H&B
	Included in project costs
	

	
	Creation of new habitats (post-restoration)
	Landfill design


	JSC-H&B
	Included in project costs
	

	
	Domestic animals and livestock
	Landfill design

Landfill site operations manual 
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	Public health and safety
	Direct exposure to hazardous material
	Landfill site operations manual 

Transfer station operation manual
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	
	Contamination of potable water with leachate
	Landfill design

Landfill site operations manual 

Project Component 2 design
	JSC-H&B
Contractor (in accordance with contractual obligation)


	Included in project costs
	

	
	Exposure to landfill gas
	Landfill design

Landfill site operations manual 
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	
	Exposure to vermin acting as disease vectors
	Landfill site operations manual 


	Contractor (in accordance with contractual obligation)
	Included in project costs
	

	
	Risk of traffic accidents 
	Landfill design

Landfill site operations manual 

Waste collection company operation manual

Transfer station operation manual
	Contractor (in accordance with contractual obligation)


	Included in project costs
	

	Social and socio-economic
	Impacts of Land Acquisition and on Land Use
	Abbreviated Resettlement Plan (Landowners)


	JSC-H&B
	US$2.0 million has been included in project costs for land acquisition
	

	
	Loss of Grazing Land
	Abbreviated Resettlement Plan (Waste pickers and Herdsmen)


	JSC-H&B
	NIS 10,000 has been allocated for waste pickers and herdsmen.  This may be used for feed.  Further studies to determine the best use of funds are underway.
	More studies are needed to determine the need for compensation

	
	Impacts on Local Social Structure
	Covenant with JSC-H&B 


	JSC-H&B
	US$350,000 has been provided for, inter alia,  training programs for EQA, JSC-H&B and  participating municipalities’ SWM staff
	

	
	Impacts on Waste Pickers
	Abbreviated Resettlement Plan (Waste pickers and Herdsmen)


	JSC-H&B
	US$150,000 for a pilot recycling and composting facility

US$30,000 for workshops and capacity building
	US$150,000, has been set aside for studies on how best to achieve this

	
	Impacts on Cultural Heritage
	Construction code of practice


	Contractor (in accordance with contractual obligation)
	Included in project costs
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