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BOX 5. MANAGEMENT OF RUBBISH DUMPS AND FEEDING SITES IN RELATION 
TO WIND ENERGY DEVELOPMENT AND ENVIROMENTAL IMPACT ASSESSMENT 
(CASTELLON PROVINCE, NE SPAIN)

This is an example of the interaction of several key productive sectors into the waste manage-
ment. It involves EIA process, wind energy development and the management of both rubbish 
dumps and feeding sites for vultures involving local communities. In 2004-2005, 265 turbines 
were deployed at Castellon province (NE Spain). The area hosts an important Griffon Vulture (Gyps 
fulvus) population of nearly 250 breeding pairs. The EIA and preconstruction studies predicted a 
low collision risk and impact on vultures. Turbines became operational in early 2006. However, by 
time of deployment, BSE had appeared and the carcass removal programme was under imple-
mentation. Since late 2005 all livestock carcasses were collected and transported to an inciner-
ation plant. After two years of operation of the turbines in early 2008, up to 360 Griffon Vultures 
had collided and a decrease in the local breeding vulture population recorded. Suggested rea-
sons for this there were 1) lack of available food for vultures in the field because of carcass removal 
2) closure of all the feeding sites –illegal or not- in the area 3) vultures had started to feed on a 
rubbish dump just located a less than 800 metres from the turbines. As a consequence the Court 
of Justice in the region decided to shut down the turbines until mitigation measures would be im-
plemented. The existing fatality rates were illegal under the Birds Directive in Europe. Mitigation 
measures involved: the sealing of the rubbish dump covering the waste to deter vultures from 
feeding close to the wind farm; and the open-
ing of two vulture restaurants far from the tur-
bines to avoid collisions and attract birds away 
from the site. It also included a daily monitor-
ing programme of birds feeding at vulture res-
taurants, using the rubbish dump and breed-
ing surveys to assess the effectiveness of these 
measures. It took 2.5 years for the developer to 
get the permit to put the wind farm operation-
al again. Since then, the vulture restaurants are 
provided with a 3,000 kg of pigs per week. Af-
ter provision and vultures be feeding there, all 
the remains of carcasses such skins and bones 
are removed.

By 2010 the Griffon Vulture breeding population already recovered to the levels previous to the 
deployment of turbines. The percentage of fatalities has been reduced by 68%. The rubbish dump 
has been partially sealed and the number of griffons feeding there was almost zero.

Sealing the rubbish dump required key decisions regarding its closure and its placement in a 
different location. It also affected local communities as taxes would be levied to pay for the addi-
tional costs of waste management into the new location.

Figure 17.
Griffon Vultures feeding from solid wastes. (M.J. Cabo 2008)

Figure 18.
Fatalities of Griffon Vultures (birds/turbine/day) at wind farm before and after Mitigation measures were implemented in 2008.

Source: Camiña et al. (2011) and unpublished data.
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5.6         Other waste impacts: sanitary, military, toxic and
   hazardous waste 

As it has been described in 5.3 solid waste is mainly disposed of at landfills, and mixing hazardous and non-haz-
ardous waste has very dangerous consequences on human health and the environment (Table 4). This waste 
type must be properly disposed in special hazardous waste landfills, and specialized disposal or incineration 
may also be practiced for healthcare wastes. However, in many parts of the world, where uncontrolled open 
dumps are still common, all waste tends to be dumped together, regardless of its origins or its hazardous 
nature. Given this mixture of material, it is possible for MSBs to ingest food that is contaminated with toxic 
substances and succumb to poisoning elsewhere, though this has not been recorded yet within the RVRSF. 
They can poison birds causing sub lethal impacts on physiology, behaviour and fitness, so MSBs can be intox-
icated along the flyway and suffering consequences on breeding areas. This impact could be underestimat-
ed because some birds of prey may have died from biologically accumulative and persistent toxic chemicals 
(especially heavy metals) which were in intoxicated prey species. In the case of obsolete pesticides, they are 
extremely toxic chemicals and are improperly stored or discarded in abandoned sites, posing serious risks to 
human health and the environment. Through soil, water, and the food chain, the pollutants accumulate in the 
fatty tissue of both humans and animals, and residues find their way into the blood stream. Some of these 
chemicals are proven to cause cancers, birth defects, and neurological problems (Lagnaoui et al. 2010).

Primarily, high-volume generators of industrial hazardous waste are the chemical (including solvents), petro-
chemical, petroleum, metals, wood treatment, pulp and paper, leather, textiles and energy production plants 
(coal-fired and nuclear power plants and petroleum production plants) and pesticides waste. Small- and me-
dium-sized industries that generate hazardous waste include auto and equipment repair shops, electroplating 
and metal finishing shops, textile factories, refrigerators, paint, a range of cleaning products, batteries and such 
automotive products as lubricants, hospital and health-care centres, dry cleaners and pesticide users. Uncon-
trolled dumping of industrial waste can be stored on permeable ground, and aquifers underlying dump site 
can be heavily polluted by toxic chemicals as heavy metals or high chloride, nitrate and sulphate compounds. 
Some of the countries within the RVRSF have industries that frequently dispose of their wastes into rivers, lakes 
and or wetlands directly or indirectly through the drainage lines (Birdlife 2013, UNDP 2006).

Health-care facilities can contaminate groundwater through wastes and wastewater containing infectious 
pathogens and pharmaceuticals (Taylor & Allen 2006). Research institutions may also employ solvents, other 
chemicals and radiochemical, some of which are very hazardous to human health. If these wastes are dumped 
in open landfills, they could intoxicate or infect feeding birds, which could be then vectors of diseases.

Military waste includes fuels, solvents and other chemicals, and with the possible exception of high explosives 
and ammunition, a large number of potential organic and inorganic impacts for these types of waste are coin-
cident with industrial waste (Teaf et al. 2006). Military waste also includes groundwater and surface pollution 
resulting from deployment of explosives in military conflicts, including damages to industry, traffic facilities, 
water supply infrastructures and municipal sewage.

Finally, plant treatment, agricultural and pest control products were used in large quantities as defoliants or 
to keep strategic militarily sensitive areas clear of vegetation or nuisance insects. And on many military prop-
erties, illegal and/or uncharacterized waste dumps were established, so that no information is available about 
the chemical composition of the waste dumped or the length of time the dumps were in use and they could 
be being used by MSBs with consequent risk of intoxication.

A number of activities associated with mining operations could produce high impacts to birds using wetlands 
through direct impact on groundwater quantity and quality for open pit o surface mines, as well as oil and gas 
mining (via wells) because mobilization of metals and metalloids due to low pH values in acid mine drainage, 
leaching of toxic substances and activities directly linked to mining operations, often in their direct vicinity, 
such as inappropriate usage, handling, storage or spillage of chemicals employed in ore treatment, under-
ground or surface traffic, heavy mining machinery, workshop or refining work operations. Waste rock piles 
from halite mining commonly contain large amounts of easily dissolved salt and groundwater and surface wa-
ter bodies are commonly impacted by salty waste water during active mine operations (Teaf et al. 2006). Like-
wise, when an open mine is fully excavated and subsequently closed, it often fills with groundwater, forming a 
lake that can attract waterbirds. It can be a serious problem when water with dissolved toxic waste from metal 
mining is deposited in non-sufficiently waterproofed or well-constructed ponds. Breaking toxic waste ponds 
can produce toxic sludge avalanches which can destroy several kilometres of rivers and natural wetlands, af-
fecting many species, including MSBs, as it happened near Doñana National Park in Spain in 1998 (Box 6).
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BOX 6. AZNALCOLLAR MINING ACCIDENT NEAR TO DOÑANA NATIONAL PARK 
(SOUTHERN SPAIN)

In the early hours of 25th April 1998, a failure of the tailing dam wall occurred at “Los Frailes” open-
pit pyrite mine, near to the Doñana National Park. A spill of 5-6 million m3 of toxic tailings (sludge 
and acid water) flowed down through the courses of the Guadiamar and Agrio rivers. About 4,500 
ha of agricultural land were affected by the pollution. Major fish mortality occurred and birds 
died as a result of consumption of polluted fish. It took a month for the river water to recover 
to its original state. After the wastewater flow had entered the river a major cleanup operation 
started, including the installation of walls to prevent further spreading of contaminants and the 
removal of contaminated sludge. The pH values of the soil were restored by liming and arsenic 
was removed by adding iron oxyhydroxides, causing a precipitation reaction. The rupture of the 
residual dam was caused by a deep landslide, which provoked the movement of a certain section 
of the wall. Authorities also researched the cause of the disaster. Apparently the dam had a weak 
construction and warnings of possible breakthrough were neglected. Ecological restoration last-
ed from May 1998 to December 1999 and it was made through: 1) Clean-up operations removing 
mechanically toxic sludge and a variable layer of topsoil (10-30 cm) and 7,106 m3 of sludge and 
topsoil were removed, 2) Organic matter and calcium-rich amendments giving priority to the 
immobilization of the contaminants, 3) Re-vegetation of Guadiamar River basin, implementing 
the ‘Guadiamar Green Corridor’ programme with the aim of providing a continuous vegetation 
belt for wildlife to migrate along the Guadiamar River basin between the Doñana (south) and the 
Sierra Morena mountains (to the north).The application of calcium rich alterations for immobili-
zation of trace elements and improvement of soil conditions and the development of plant cover 
played an important role in the restoration of the physical, chemical and biological properties of 
these contaminated soils. Assisted natural remediation was used at a large-scale to solve a serious 
trace element pollution problem. A few years later the affected area was apparently recovered, 
but short and long-term wildlife monitoring reported levels of metals and metalloids, which pro-
duced costly sub-lethal effects with a clear potential impact on population dynamics. The cost of 
restoring the environment reached almost € 90M. The mining company responsible mining of the 
spill didn´t pay anything of the restoration costs.

Extracted information from Madejón et al. (2009), Baos et al. (2012) http://www.lenntech.com/environmental- disasters.htm#9._
Spains_major_waste_water_spill#ixzz2ysGyQJ00
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6. BEST PRACTICES GUIDELINES 
ON ADDRESSING MIGRATORY BIRD 
CONSERVATION IN THE WASTE 
MANAGEMENT SECTOR
6.1  Introduction and Legal framework 

Due to the complexities with legal and regulatory frameworks across the flyway it has not been possible to 
undertake a complete review of all legal and regulatory regimes in regards the differing waste management 
sectors of concern. We were reliant and informed and direct interested parties to the local reports by the coun-
try Birdlife Partners such as Al-Duais (2013), Zaid (2012), Al Mengistou (2012), Atrash et al. (2012), Hashim (2012) 
or comprehensive reviews for the whole region (El-Moghrabi 2014). However, we have included all the agree-
ments and conventions signed by all the countries (Birdlife 2014), Appendix C.

6.2  Site selection of waste disposal sites, treatment and 
the strategic approach: Environmental Impact Assessment. 

Environmental Impact Assessment (EIA) is the process which identifies the both positive and negative environ-
mental effects of any development proposal. It aims to avoid, mitigate, reduce and offset any adverse impacts. 
Its effectiveness is relevant to individual projects as it is site specific, which allows little opportunity to consider 
the cumulative impacts. There is a need to consider trans-boundary issues and mechanisms for intergovern-
mental co-operation at a flyway scale.

Strategic Environmental Assessment (SEA) offers the opportunity to address cumulative and landscape level 
impacts and ensures strategic development which integrates environmental, social and economic consider-
ations at a regional or national scale. SEA is a ‘plan-level impact assessment’. Its purpose is to ensure that the 
environmental consequences of a proposed policy, plan or programme, such as a regional development strat-
egy, are appropriately addressed at the earlier stages of the decision-making process together with social and 
economic considerations. It provides an opportunity to incorporate the outputs of biodiversity and nature 
conservation policy-making into the planning of infrastructure development.

SEAs and EIAs are mandatory in much of the world and are required by many international donors and financial 
institutions as part of their loan approval processes. They are also recommended actions under the principal 
biodiversity conventions (see Annex 1). A common constraint of both EIAs and SEAs is the adequacy of reliable 
baseline information on the biodiversity importance of sites (such as a site’s flyway importance for a migratory 
species).

The Migratory Soaring Bird Project has a sensitivity map for assessing sites of significance for soaring birds. This map 
can generate al know information about soaring birds within a set distance of the site. Please see
http://migratorysoaringbirds.undp.birdlife.org/en/sensitivity-map

Often they fail to take into account the indirect impacts of a project or a project “area of influence” i.e. impacts that 
would not have occurred without the presence of a project.

When EIAs have been carried out effectively and have identified a necessary mitigation and compensation, 
such measures may not be implemented effectively and there may often be an inadequate long-term manage-
ment plan and proper post-construction monitoring. Such problems may be exacerbated by limited capacities 
and resources within governmental organizations to manage and review EIAs and for NGOs and other stake-
holders to scrutinize and contribute to them.
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6.2.1  Criteria for Environmental Assessment 

All projects and strategies should adhere to the mitigation hierarchy to ensure impacts are avoided or reduced, 
impact assessments are essential in this process. EIA procedures and methods generally include the following 
steps:

1. Project screening

All waste management projects should be screened to determine whether they are likely to have a 
damaging effect on MSBs and the surrounding environment. These projects should be subject to a 
detailed EIA, and then this should be carried out to the highest standards using the most up to date 
best practices. Screening should consider all possible types of impact (both direct and indirect).

Screening is generally based on the existing information and as a minimum, use existing lists and 
maps for identifying protected areas and other important areas for MSBs (e.g. Ramsar Sites, IBAs), and 
the most up to date information regarding the flyways and bottlenecks (i.e. the Migratory Soaring Bird 
Sensitivity Mapping Tool developed by Birdlife International, available at:
http://migratorysoaringbirds.undp.birdlife.org/en/sensitivity-map

Decision makers and competent authorities should consider the entire area of influence of a project.

The most threatening projects for MSB’s would be those which have one or more of the following 
impacts:

• Impacts on sites that support large numbers of MSBs during certain time in the year; bottleneck 
IBAs (especially if the site gathers a high proportion of the national or flyway population; conven-
tionally > 1%).

• Impacts on threatened MSBs species, especially those globally threatened (i.e. IUCN Red listed) 
and other MSBs considered of having an Unfavourable Conservation Status (see point 3. Glossary 
of species

• Impacts on site that may be of critical importance because they support MSBs species within an 
area that has limited alternative foraging and feeding opportunities.

2. Scoping

Scoping determines the content and extent of what needs to be investigated to generate the ecolog-
ical information to be submitted by a developer to a designated national authority Scoping should 
also provide a basis for participation and consultation with key stakeholders is important to focus on 
key issues. There are rarely adequate resources available to study all potential impacts and an all-in-
clusive approach can dilute key messages. However the potential impact on the ability of the flyway 
to function and on MSBs should always be considered in this region.

Scoping and impact assessment should be seen as two formal rounds of iteration, allowing the EIA 
process to be adapted as necessary to deal with any previously unforeseen issues as more informa-
tion becomes available. Initial impacts will often have knock-on or indirect effects on MSBs popula-
tions because of the interconnected processes within ecological systems, (e.g. off-site, downstream 
impacts on water quality, indirect effects on prey biomass mediated through food-chains). Secondary 
induced effects are also common (e.g. effects of power lines).

The second aspect of scoping is to determine which potential impacts are likely to be significant to 
require attention in the assessment. This can be difficult because the actual impacts of a project will 
depend on the involved species (and in some cases populations) and this cannot be easily determined 
without further study. Assessment of the potential significance of impacts will be particularly diffi-
cult for new projects, or those in less studied regions or habitats. Thus, the scoping assessment will 
often need to take into account high levels of uncertainty and follow an appropriate precautionary 
approach.

It is also important that the scoping process should stipulate appropriate methods for determining 
baseline conditions and assessing impacts (see Steps 4 & 5). For example, surveys must incorporate 
seasonality and allow adequate lead-times for the study of biodiversity. Clear decision-making criteria 
with respect to biodiversity/MSBs should also be included in the scoping statement. (See also Step 6 
on Evaluation).
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3. Consideration of alternatives

EIAs should include a full consideration of alternatives as thoroughly as possible in an EIA. The prin-
ciple aim at this stage is to avoid or minimise the most damaging impacts; whilst also looking for any 
opportunities for positive environmental benefits.

Consideration of alternatives should not be restricted to location and flyways. All options for reduc-
ing impacts such as the timing of construction, design, construction methods and operational man-
agement should be investigated; e.g., the selection of appropriate power-lines and deflectors can 
significantly reduce the risks of electrocution and bird collision. The no project option should also be 
considered to aid the decision making process.

4. Baseline review and MSBs population assessments

This step aims to define distribution (temporal and spatial) and their importance of MSBs populations. 
It is important to remember that baseline conditions are defined as the condition of biodiversity in the 
absence of the proposed project whilst taking into account likely trends.

The baseline assessment will need to assess the importance of the project site and its zone of impact 
in relation to local, regional, national, flyway and global populations, and the temporal nature of any 
importance, e.g. breeding, wintering and migratory seasons.

Baseline assessments for EIA should collate and analyse all relevant existing biodiversity data. This will 
normally need to be supported by detailed site-specific surveys. The appropriate design and imple-
mentation of adequate baseline surveys is therefore a key component of a good EIA. The bird survey 
and monitoring methods are relatively well tried and tested some standard texts (e.g. Bibby et al. 
2000, Hill et al. 2005). It is critical that appropriate methodologies are employed to effectively evaluate 
the baseline

Generally, the baseline field survey should include a minimum of 12 month to determine the seasonal 
bird significance of the site presence, covering an annual cycle, with a special focus to the migration 
periods. There may be justification for reviewing the needs for survey in specific periods of winter or 
sometimes even summer should the baseline habitat characteristics be extremely poor and barren. 
The case for this will need to be elaborated upon and explained fully with migration periods still in 
need of assessment.

5. Identification and prediction of main impacts

An EIA should assess impacts across the project’s combined ‘impact zone’ as estimated for all the pro-
posed activities during construction, operation and decommissioning. This should take account of 
the geographic area affected (include on- and off-site activities) and the timing, frequency and du-
ration of each activity. Impacts should then be compared with the baseline assessment, if possible 
quantifying impact magnitude, extent, timing, frequency, duration and reversibility in terms of eco-
logical outcomes.

Predictions on the effect of an infrastructure, either involving solid or liquid wastes, on MSBs are quite 
difficult. The most challenging it is to evaluate those positive, negative or even global effects.

6. Evaluation and assessment of impact significance

It is important to relate any predicted impacts to legal obligations and environmental policies. Thus 
with respect to MSBs, the competent authorities should ensure that impacts will not conflict with 
obligations related with international conventions and processes such as Convention on Biological 
Diversity (CBD) the Ramsar Convention, Convention on Migratory Species (CMS), or Agreement on the 
Conservation of African-Eurasian Migratory Waterbirds (AEWA) and national legislation, conservation 
priorities or biodiversity action plans.

Whichever the method employed for predicting impacts, there is likely to be considerable uncertain-
ty, especially in relation to the long-term and large-scale impacts. Thus, a precautionary approach 
should always to be considered, setting thresholds for determining the significance and assuming 
that a reasonable prediction of an impact is valid until proved otherwise.
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7. Recommendations for mitigation and compensation

Mitigation measures should normally firstly explore all options for avoiding negative and promoting 
positive impacts on MSBs before resorting to mitigation measures that seek to reduce impacts. This 
may entail desisting from specific activities that may be particularly damaging. Otherwise, there may 
be selected or seeking for alternative locations that avoid particularly important sites (e.g. those sites 
critical for MSBs) or sensitive times (e.g. nesting periods).

Compensation/Offset is the last resort and to address any residual impacts that may occur. For best 
practice on offsets please see the Business and Biodiversity Offsets Program (BBOP) principles and 
criteria (available at: http://bbop.forest-trends.org).

8. Production of Environmental (Impact) Statements from a MSBs perspective

An Environmental Statement (ES) is generally produced by the proponent and submitted to the com-
petent authority for approval. The purpose of the Environmental Statement is to document the results 
of the EIA process and to highlight key issues.

The ES should be:

• Based on the best and most up-to-date scientific data.

• Clearly written in a language which a non-specialist can understand.

• Available for public review (including in other countries/jurisdictions where appropriate).

It should include:

• Information on goals/objectives for MSBs conservation at different geographic scales.

• Consideration of implications, which, for MSBs, should describe how any identified impacts relate 
to any legal obligations; international agreements (raptor MOU and AEWA, CMS) and broader rel-
evant MSBs priorities and objectives.

9. Decision making

This step has two phases:

a)   EIA review. Decisions about whether or not to give consent for infrastructure projects may rest 
on the adequacy of the EIA process or the information provided in the ES. If ES is inadequate, the 
developer will be asked to provide additional information and the development consent deci-
sion process will be delayed until then.

b)   Implications of results. EIA may provide evidence of irreversible and highly significant effects 
which cannot be avoided if the proposed project is undertaken. As a general rule, avoid pitting 
conservation goals against development goals. It is important to balance conservation priorities 
with economically viable, socially and ecologically sustainable solutions. For important biodiver-
sity issues, the precautionary principle must be applied.

10. Post-construction monitoring, auditing and follow-up

It is important to recognize all predictions of biodiversity responses especially over long time frames. 
Management systems and programs, including clear management targets and appropriate monitor-
ing, should be set in place to establish whether the agreed SMART (Specific, Measurable, Achievable, 
Relevant, Time-bound) biodiversity objectives have been achieved.

Provision should be made for emergency response measures and/or contingency plans.

Suitable post construction monitoring of impacts on MSBs must be undertaken, preferably using a 
Before-After Control-Impact (BACI) approach. Details of the monitoring programme must be set out 
in the project EIA. Monitoring feedback will inform whether further mitigation measures are required 
in the operational phase of the project. Post-construction monitoring needs to distinguish short- and 
long-term effects and impacts and to enable these to be satisfactorily addressed.
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6.3  Guidelines on Solid Waste 

Solid waste management should ensure that there are no negative impacts on human health and the environ-
ment. Solid waste management may and must be challenged to help conserve MSB populations, the viability 
of the flyway to function, and to decrease risk of mortality during migration. However, it only shall be used as 
complimentary of a well guaranteed and managed network of protected areas, required to preserve MSBs.

Solid waste should be managed in order to decrease impacts on bird’s mortality, improve individual fitness and 
increase safe food availability. Despite all described negative impacts of solid waste to birds, to date most birds 
species feeding in rubbish dumps show high increasing populations along the world (see Point 4). In order to 
ensure conservation friendly solid waste management and to guarantee the efficiency of the conservation 
measures following guidelines are proposed, including recommendations of potential economic benefits of 
using well managed landfills as bird-watching localities.

Scavengers provide critical ecosystem services (Robles 2010) and can remove organic waste safely and eco-
nomically than for instance burning or burying, also preventing the emission of GHG (see Point 4). Legislations 
should favour the role of scavenger birds in the management and elimination of animal by products. These 
sites favour strict and occasional scavenger MSBs along the flyway and they could be also used to recover res-
ident populations during the rest of the year.

6.3.1  Solid waste management guidelines 

There are a lot of specific solid waste management guidelines (see e.g. EPA 2002, Schmoll et al. 2006, OECD 
2007, Soós et al. 2013a, 2013b) indicating that proper waste management helps to protect human health and 
the environment and preserve natural resources. Solid waste should be managed through planning in design 
or improving a waste management system that includes entire rural and urban areas and appropriate forms of 
collection and final disposal.

In many developed urban centres poor waste management is linked to uncoordinated institutional setup to 
implement the existing policies, strategies, legislations and development programmes. Effective legislation at 
national and regional levels regulating waste management should be implemented. In addition to this, there 
is a need to undertake intensive awareness campaigns targeted to specific stakeholders and decision makers. 
If waste management were handled properly, it could have been possible to generate significant amount of 
income and environmental benefits, including job opportunities for citizens and possible tax revenues.

Waste management policies, strategies and legislations are the basis for achieving a clean and healthy 
environment for the safety of humans, livestock, wildlife, birdlife and ecosystems.

Solid waste should be managed through an integrated solid waste management (ISWM) approach including 
how to prevent, reduce, recycle, and manage solid waste in ways that most effectively protect human health 
and the environment, helping also to reduce GHG emissions and the effects of climate change (EPA 2002).

An ISWM firstly involves evaluating the local needs and conditions identifying the most appropriate waste 
management activities. Disposal should take place at properly designed, constructed, and managed landfills. 
Each of these activities requires a careful planning, financing, collection and transport.

1) Recycling and Composting: organic materials are rich in nutrients and can be used to improve soils 
through composting. Recycling reduce solid waste and number of landfills and also leachate produc-
tion. However, recycling and reuse are commonly more expensive to produce than the items they re-
place and in the most of RVRSF countries recycling is an exception, that occurs informally at landfills, 
uncontrolled rubbish dumps and even on streets (Table 4). Wastepickers often scavenge and collect 
materials for reusing or sale without any organization, supervision, or regulation. Involving the local 
community working within unregulated waste recycling in the process in moving toward an organized 
or formal water management programme can improve both the quality of their working conditions and 
the local environment creating a long-term employment strategy.
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2) Disposal: In some RVRSF countries, waste that cannot be recycled use to be dumped indiscriminately, 
or disposed of in an uncontrolled manner without management (Table 4). Controlled waste disposal 
at well established and managed landfills can help to improve and protect the health while preserving 
valuable environmental resources.

This highlights the need for engineered land fill solutions to prevent indiscriminate dumping of waste.

. They should be far from airports to reduce risks of plane crashes with birds, and from drinking water 
sources to avoid birds from feeding on rubbish dumps and roosting on water sources pollute water. 
Hazardous waste should be collected and treated separately in specialized facilities and green and 
organic waste should be collected and separated from non-hazardous inorganic waste to enhance 
recycling and composting and to facilitate use by birds.

3) Combustion: Another way to handle solid waste is through combustion or controlled burning which 
helps to reduce its volume. However, although burning green waste causes little nuisances, large scale 
open burning of municipal waste can be strongly harmful for the health of people and MSBs feeding 
on these waste disposal sites because dioxins emissions. Once generated, dioxin settles in vegetation 
and then accumulates in fats, having carcinogenic effect, immunological deterioration, disruption of 
reproductive ability, nervous and hormonal system breaks. The combustion process must be properly 
managed because all the above.

However, it is important to highlight that in many countries of the RVRSF, the proper integrated management 
of solid waste is generally hampered by technical, administrative and financial shortcomings (Al-Yousfi 2008).

6.3.2  Solid waste management guidelines to conserve MSBs 

Solid waste disposal sites have to be managed in order to decrease impacts on birds mortality and increase 
fitness through ensuring a safe food supply as a complimentary measure of a well designed and properly 
managed network of natural protected areas. Three management approaches are proposed in open rubbish 
dumps (for detail recommendations, see Appendix A):

• Design the solid waste facilities ensuring safe food resource for birds. This requires to the involve-
ment of biologists with knowledge in MSBs ecology in the early planning and design of waste 
disposal sites.

• Due to economic and political situation within the RVRSF countries, a first step would be an 
inventory of existing dumping places and their categorization according to their relevance for 
MSBs. Such priorization would let to prioritize those locations supposing a higher risk or having 
relevance in terms of conservation.

• Closure of those dumping sites with poor sanitary conditions in order to produce a low impact 
on MSBs populations; recommendations to preserve MSBs only can be achieved when done in 
conjunction with an integrated solid waste management approach.

6.3.2.1  Adapting solid waste facilities to integrate bird concerns
The appropriate guidelines to use landfills as feeding sites for birds are:

1) Organic waste must be collected and separated from inorganic waste to prevent the inges-
tion of toxic substances, entangling in plastic, wire, or other debris, and injuring birds. Dis-
posal of organic waste at waterproofed sites with appropriate leachate collection systems to be 
treated. According to weather conditions the oldest organic waste can be removed to be used 
for composting. In other words, organic waste (especially food discards) would be used to 
feed birds before being composted.
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2) There must be clean water ponds available for birds providing areas to drink and bathe. This 
water must be renewed periodically according to weather conditions and old water collected 
for treatment with leachate. It could be even come from appropriated waste water treatment 
of the leachate, such as the use of a Sustainable urban Development (SUDS) filtration system.

3) Landscaping of the site should be designed with the use of native species of plants, using 
vegetation in order to reduce the visual impact and contribute to the landscape. Vegetation 
can provide roosting and feeding sites, and places for other facilities such as hides, over the 
last five years at Council of Vitoria-Gasteiz, (Northern Spain) promoted the use of the Gardelegi 
rubbish dump as a birdwatching point (see Box 8). Hides must be constructed avoiding bad 
odours, never facing dominant upwinds but downwinds.

4) Access to the landfill must be controlled to prevent injuries, disturbance and hunting. This 
can be done by building a fence around the site. A buffer zone around the site- should be also 
regulated in order to protect threatened MSBs from illegal hunting. Fences must also prevent 
the access to the dumping sites of mammalian scavengers. It will prevent human-predator 
conflicts. Similarly, fences will also help to prevent contact between domestic birds such as 
chickens or ducks with wild ones in order to prevent diseases transmission. Fences diverters 
must to be used to minimise the risk of bird collisions.

6.3.3  Closing solid waste facilities and MSBs conservation 

It is possible that some current waste sites can´t be upgraded to ensure they are safe for people and birds, or 
are due to be decommissioned. If these sites are important for birds closure must be managed in order to min-
imise impact through following the guidelines below:

1) Closure of the dumpsite must be timed to coincide with a time when it is not extensively used. 
Some sites are important either during Spring or Autumn migration while others are for winter-
ing populations. The best time for the closure works it is summer, when the most of migrants 
are out of the RVRSF area and the most of wintering populations have not yet arrived to the 
area.

2) If a proper managed area has not been guaranteed by the time of the closure of a site which 
is important for MSBs, a managed feeding station (see 6.5) should be created and sustained 
to feed birds. These feeding stations must be working until a new site will be created the closed 
dump site should through habitat restoration create a sustainable area to be used for wild-
life and used for MSBs.
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Figure 19.
Gardelegi rubbish dump (G. Belamendia, 2012)

6.4  Guidelines on Sewage 

The main goal of the sewage/wastewater plants is to reduce any harmful impact on human health and the 
environment. A few sewage/wastewater treatment systems are based on creating artificial wetlands suitable 
for gathering large amounts of birds (Fuller & Glue 1980, 1981; Frederick & McGehee 1994; Murray & Hamilton 
2010).

Traditional water treatments do not provide for birds using these sites because the type of treatment and the 
associated infrastructures are not viable. Nevertheless, wastewater treatment wetlands are a valuable resource 
for waterbirds. Wastewater treatment wetlands could potentially have detrimental impacts on bird health due 
to pathogens, heavy metals, chemical contaminants and human disturbance. Despite these possible adverse 
impacts, it is noteworthy to recognize the value of wastewater treatment facilities as a suitable habitat for birds. 
Thus sewage/waterwaste should be managed in order to minimize risks for the birds and people. The sites can 
be enhanced by means of proper design, favouring appropriate habitats and food resources. The appropriate 
guidelines to use develop the potential of WSPs and CWs as good sites for birds are:

1)  CWs design must take into account as much habitat diversity as possible. It will favour a high-
er diversity of bird species. It will have an irregular depth, irregular perimeter, islands, gradual 
slopes (for detail recommendations, see Appendix B).

2) Native Shrub planting: this can be targeted to areas of potential disturbance to wildlife bal-
ancing the needs of a barrier to disturbance against the need to maintain an open vista near 
water to attract water birds.1) Organic waste must be collected and separated from inor-
ganic waste to prevent the ingestion of toxic substances, entangling in plastic, wire, or other 
debris, and injuring birds.

BOX 8. USE OF A RUBBISH DUMP FOR MSB BIRDWATCHING AND PUBLIC AWARE-
NESS CAMPAIGNS

Rubbish dumps do not only provide direct conservation for MSBs. They may serve for public 
awareness and education. The development of facilities on site for birdwatching may contribute 
to this awareness due to the opportunity to watch the birds while feeding. This is the case of 
the city Council of Vitoria-Gazteiz municipality, a public body from the Basque Country, North-
ern Spain. In 2011 they reached an agreement 
with the private company managing the Gar-
delegi rubbish dump site. This landfill is visited 
by Griffon and Egyptian Vultures, White storks, 
both Red and Black Kites and many other spe-
cies including mammals. The Environmental 
Council Department built hides. Monitoring 
staff guide groups and explain the role of land-
fills to birds and help to identify the species 
present. These birdwatching sessions have a 
small fee per person (2.5 to 4 €/person) lasting 
around two hours. The activity was launched 
for the first time in 2011 and it has had a great 
success to the point where now there is a need 
to book places in advance.

Source: Gorka Belamendia (Pers. Comm.) and
https ://w w w.vitor ia- gasteiz .org/we001/was/we001Ac tion.do?idioma=es&apl icacion=wb021&tabla=con-
tenido&uid=u_259de431_142a24af9c5__7fdc

Figure 19.
Gardelegi rubbish dump (G. Belamendia, 2012)
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3) Access to the landfill must be controlled to prevent injuries, disturbance and hunting. This 
can be done by building a fence around the site. A buffer zone around the site- should be also 
regulated in order to protect threatened MSBs from illegal hunting. Fences must also prevent 
access to landfill sites from mammalian scavengers . It will prevent human-predator con-
flicts. Similarly, fences will also help to prevent contact between domestic birds as chick-
ens or ducks with wild ones in order to prevent diseases transmission. Fences diverters 
must be designed to reduce collision incidents.

4) Carcasses from dead birds will be removed to prevent the spread of diseases. Any carcass 
removal should be linked with a post-construction monitoring protocol and be recorded.

5) In case the facility is used with birdwatching purposes, hides for birdwatching should be de-
signed and constructed to minimize where possible exposure to bad odours flows according to 
prevailing winds in the site.

6.5  Guidelines on Slaughterhouses 

The following procedures are commonly followed when disposing of slaughterhouse remains at a landfill. 
However, it is possible to adapt the disposure of the remains to benefit MSBs by creating feeding stations or 
vulture restaurants (for detail recommendations, see Appendix C). These sites need to be assessed for the fea-
sibility of each individual location to act as a feeding site. In the majority of cases such sites will not be open to 
the public).

Legal Framework
1) Governments will develop their respective regulations acknowledging the role of MSBs when 

providing essential Ecosystem services. These regulations will consider the following guidelines 
in such a way to establish a legal conservation framework ensuring the working procedures 
of these sites.

General
2) Establish a Database of any disposal site within the RVRSF accounting for rubbish dumps 

/ landfills /slaughterhouses. Priority should be given to sites close to key bottleneck points, 
being increased as soon as information is completed.

3) There is a need of some kind of veterinarian supervision that ensures the carcasses or remains 
intended for feeding MSBs are free of medicines of poisons that could affect their survival.

Characteristic of the existing sites:
4) The first step will be to gather information on those slaughterhouses and landfills currently 

important for the MSBs in terms of food supply and timing. No new feeding site should be es-
tablished with the purpose of eliminating carcasses and without taking into account the poten-
tial role of MSBs. It may occur that these sites will never be visited and carcasses or by-products 
discomposed by other means. It is important that during the initial stages of site selection con-
sultation is held between traditional landowners and Councils and the Department of Lands 
and planning to ensure that the proposed site is a suitable location under the relevant planning 
and cultural controls. A clearance certificate may also be required. When feasible, locate the 
feeding sites as far as possible from human settlements or any water source.

Planning a new site:
5) It must be located far from populated areas, whatever their size, avoiding potential contami-

nation to water courses or groundwater if they exist.

6) It must be located far enough to interact with power lines (causing electrocution or collisions), 
wind farms (collisions) or airports (bird strikes). Distances for each of these infrastructures could 
vary according to the flying paths of the MSBs and location of roosting and breeding sites.

7) Feeding sites require of an open area of 1 hectare wide. This is the size suggested for the vul-
ture restaurants in Spain and Europe, permitting the birds safe landing and take-off.
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8) There is one single access point that remains closed. Within the feeding site carcasses will be 
dropped off at a precise site of the facility.

9) All the feeding site must be fenced to avoid mammals could enter inside. Fixing the wire un-
derground is highly advisable to avoid these animals and also humans could enter. However, 
because the presence of i.e. baboons and other primates, feeding sites will not be 100% free of 
such or related easy climber intruders. Experiences of fencing already exist even reinforced by 
regulations as occurs in the EU. Other times, fences may be placed at a lower level compared to 
the disposal area in the feeding site. Usually, the site is placed on the top surrounded by a steep 
area favouring the MSB to enter and an easy take-off just spreading wings. The effect of fences 
on MSBs does not seem a serious problem of collision.

10) It is important that all not consumed remains be removed. The remains should be immedi-
ately covered after each disposition with sufficient soil to discourage odours, flies and vermin. 
Lime may be spread on the waste before covering to discourage vermin. All these operations 
should be done in a specific area within the feeding site.

11) Perching sites: complementary measures such as the plantation of some vegetation around 
the site as perching place may be implemented.

12) Censuses: All the information on the number of birds present, ages or re-sightings of marked 
birds should be gathered specific monitoring programs may also be implemented for the key 
migration periods.

Operation and maintenance:
13) Carcass disposal will be managed by the slaughterhouse staff. Care should be taken to avoid 

any other people could drop off carcasses, even those potentially contaminated o intentionally 
poisoned.

14) The vehicle for carcass transportation will be used for the only purpose of supplying the feed-
ing site with food. After each disposal, it will be decontaminated and washed accordingly.

15) The slaughterhouse will be responsible of the operation of the entire infrastructure: cleaning 
of remains, fence maintenance, controlling the amount and type of carcasses dropped off.

16) All the previous points 12 to 14 must be registered in some way (a book or other appropriate 
manner) to facilitate supervision.

Figure 20.
Examples of fences at feeding sites. Left: fences at the same ground level as the dropping area and right: at different level.
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BOX 9. “VULTURE RESTAURANTS”: IDEAL FUNCTIONING SCHEME

In 2001 the Bovine Spongiform Encephalopathy-BSE changed the way of carcass disposal within 
the European Union. Regulations forced all the carcasses and other livestock remains not intend-
ed for human consumption had to be destroyed at incineration plants. The same had to be done 
with entire animal corpses from the livestock dying at farms. As already explained in this report, 
this changed the way of carcass disposal as it was being done in Spain. The National and Local 
Governments established regulations to let the necrophagous bird could continue feeding from 
“vulture restaurants” (feeding sites). 

These are ideal conditions that are all impossible to fulfil within the RSRVF but may provide details 
on how feeding sites work in other countries for consideration. In Europe there is a high level of 
Governmental supervision of feeding activity. Food provision is made either by the authorities, 
authorized organization (NGO) or private company in charge of maintaining the feeding site. Dif-
ferent levels of application of this guideline may be achieved, according to the specific country 
limitations within the Flyway.

Figure 21.
Scheme of the feeding site with all the elements.
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Figure 22.
Different views of a feeding site. Top left: door, top right: fence, bottom left paved area for carcass disposal and bottom 
right leachate collection.

Figure 23.
Different views of carcass collection and disposal at the feeding site (up), feeding site, cleaning of non consumed remains 
and disinfection.

Source: Courtesy of Junta de Andalusia Local Government (2009) I Workshop on necrophagous birds. Córdoba 2009. Rafael 
Arenas pers. Comm.
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6.6  General Risk Assessment and Allocation of Risk and 
         Mitigation Measures and Enhancement

Table 7.
Risk Assessment and Allocation of Risk and Mitigation Measures and Enhancement

Risk Risk Mitigation Measure

• Raise and build capacity of municipalities and joint councils on solid waste management sites
• Training of personnel on waste safety and handling.
• Educational programmes on integrated waste management systems
• International waste disposal industry engaged through international cooperation in training and formation 

programmes.

• Authorities and the local private sectors do not possess the necessary 
practical experience required for the implementation and realization of a 
sustainable waste management system due to the following circumstances:

• Absence of quali�ed personnel on all levels
• Absence of knowledge for implementation and operating,
• Absence of public awareness and involvement.
• Absence of knowledge of the role of MSBs in ecological context
• Absence of knowledge of importance of sites for MSBs

• Solid waste management through proper planning. Waste management system that includes entire rural 
and urban areas and appropriate forms of adequate collection and �nal disposal of waste.

• Implementation of an e�ective legislations regulating waste management at both the national and regional 
level. In addition, undertake intensive awareness campaigns targeting the population and decision makers.

• Solid waste managed through an integrated management involving: evaluating local needs and conditions, 
selecting and combining the most appropriate waste management activities through waste prevention, 
recycling and composting, and combustion and disposal in adequate land�lls. Each of these activities hence 
require raising and capacity building of local administrations on solid waste management sites and law 
enforcement in all aspects of the process.

• Hazardous waste collected and treated separately from the rest of the waste in specialized facilities, regulated 
and controlled for national legislation. Facilities located away from water resources and MSBs sites /routes.

• Green and organic waste collected and separated from non-hazardous inorganic waste to facility recycling 
and composting and to facilitate use by birds.

• Abandoned and �lled hazardous and non-hazardous industrial land�lls should be cleaned up, environmental-
ly remediated and periodically inspected. An e�ective legal and organization framework for waste services 
implemented.

• Proper integrated management of solid waste is generally hampered by 
technical, administrative and �nancial shortcomings.

• Solid waste dumped altogether at uncontrolled open rubbish dumps, 
regardless of its origins, hazardous nature

• Very dangerous consequences on human health and the environment.
• Resources constraints are mainly blamed for environmentally unsustaina-

ble waste management and inadequate public services only prevailing in 
developed urban centres,

• Poor waste management related with uncoordinated institutional setup to 
implement policies, strategies, legislations and development 
programmes.

• Legislations must include the Ecosystem Services provided by scavenger birds when removing meat wastes.
• Organic waste would be directly transformed in biodiversity, favouring the scavenger MSBs populations, 

decreasing emissions of methane.

• Solid waste disposal are signi�cant sources of methane, one of the major 
GHG.

• Guarantee a well managed network of natural protected areas to preserve the MSBs.
• Enhance the legal protection of at least the 28 bottleneck IBAs that support MSBs while migrating.
• Develop and implementation of management action plans of these IBAs.

• Waste sites are a signi�cant available feeding habitat because natural 
habitats are highly transformed and capacity of resilience in natural 
ecosystems along the �yway has probably been exceeded to support the 
MSBs populations.

• Dangerous waste sites threat migratory species; hazards causing injuries, 
illness and death.

• Birds that land and consume organic materials are entangled in waste, 
ingest plastic bags, consume toxic materials, drink contaminated water 
from leachate or are injured by broken glass, barbed wire and other sharp 
materials.

• Increasing populations of other bird /mammal species may a�ect MSBs by 
displacement or transmission of diseases.

• Solid waste must be managed in order to decrease impacts on bird’s mortality and �tness and to increase safe 
food, considering land�lls as a challenge in order to preserve these populations.

• Decrease their risk of extinction during migration but also at wintering and breeding areas.
• Two main management measures to guarantee survival: 1) to design solid waste facilities in terms of being 

sanitary good to birds, and 2) Closure of non sanitary open dumps in order to produce a low impact on MSBs 
populations.

• Implementation of safe waste management guidelines to guarantee conservation measures, including 
recommendations to the potential economic bene�ts of using MSBs at well managed land�lls for bird-watch-
ing activities.

• Actions for slaughterhouse waste management directed towards the creation of a network of feeding 
stations supplied sporadically with food.

• Avoid the concentration of resources in a few places, including:
(a) the need to provide small carcasses, which will bene�t the smaller facultative scavengers
(b) provide food at times at which dominant, abundant and more generalist species are absent
(c) Precise location of feeding station to maximize their use by certain species with clear patterns of habitat 

selection.

• Make appropriate management of open waste-water treatment plants turning waterbodies into internation-
ally IBA’s as a result of hosting more than 1% of the global population for waterbirds, including some MSBs 
species.
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6.7   Assessment and Monitoring 

There is a need for an understanding of waste sites use by MSBs and how this changes over time. Such an 
approach can help identify potential negative effects on birds and other wildlife and to know how, when and 
where species are using waste sites.

This will help in the identification of these essential sites to MSBs conservation. It is also necessary a post-con-
struction monitoring at new MSBs friendly waste sites to confirm they are safe and important to birds and that 
the best practices guidelines while addressing migratory bird conservation in the waste management sector 
have been effectively implemented.

Monitoring should be carried out through standardised study methods along one full year. It would include 
spring and autumn migration to ensure comparisons of bird distribution and abundance among waste and 
natural sites and before, while and after transformation of waste sites into new MSBs friendly ones. Stand-
ardisation in data collection allows the development of analytical methods which facilitate a consistent ap-
proach to risk assessment, aiding the identification of significant impacts while enabling comparisons among 
sites. Definition of a best practice on both study methods and data analysis should be made and proposed by 
BirdLife international.

Results of assessment and monitoring should be used to establish indicators to maintain regular environmen-
tal audits which will ensure the adoption of environmentally sound practices in waste management systems 
implementation, including the best practices guidelines on addressing migratory bird conservation in the 
waste management sector.

Risk Risk Mitigation Measure

• The predicted impacts of a waste management system, including wastes 
facilities, on health and environment are not detected neither corrected

• Biodiversity impacts covered within the EIA process, taking into account the best practices guidelines on 
addressing migratory bird conservation in the waste management sector.

• Impact Assessment processes identify opportunities to enhancement and meet relevant targets considering 
less environmentally damaging alternatives to the policy, plan, programme or project and identifying any 
likely positive e�ects or opportunities to address biodiversity targets, e.g. through habitat creation (through 
proposed ”MSBs friendly” waste disposal sites guidelines).

• Waste disposal sites should not construct in IBAs or drinking-water catchments, and they should include 
post-operational management of sites (i.e. the cleanup of contaminated media such as soils and groundwa-
ter).

• Impact Assessment processes ensure that waste management system is a priority during the planning and 
implementation phases of a project development within the context of an Integrated Waste Management 
System.

• EIA reviewed for adequacy by the environment governmental agencies. Review based on checklist of 
environmental characteristics including: •e�ciency and capacity of existing waste management facilities, 
•risk associated with waste transport, •risk associated with fuels and oil spills from construction equipment 
and maintenance, •adequacy of emergency waste disposal facilities, •hazard to ground water pollution, 
danger of rodents at waste sites, •potential for diseases, •visual and smell e�ects of waste sites •hazard of 
birds to air tra�c near sewage ponds and land�ll sites and •risks and bene�ts to MSBs populations.

• For full compliance with the environmental protection law establish an environmental judiciary and 
environmental police force that can work to protect biodiversity and enforce environmental regulations.

• Implementing a safe waste management will be expensive, low waste 
fees can not cover costs and many countries have lack of adequate 
administrative and �nancial resources.

• Income stemming from changes in taxed activities.
• Adaptation of an environmental fee system, with the aim to �nancially support the development of cleaner 

production technology from the fees collected from pollution.
• Introduction of waste fees and making an e�cient fee collection system.
• Increase incomings from recycling and composting.
• Sorted waste fractions as glass, plastic, paper, paperboard, metals, etc. are on demand in the Arabic countries 

and can therefore be easily sold.
• Use waste as source energy through combustion facilities or/and installing biogas production units.
• Build solid waste parks with strict environmental management to incorporate ecotourism on sites as part of 

awareness campaigns, using challenges of solid waste sites as birdwatching tourist sites and funding 
sources.

• Aid organizations should consider waste management guidelines for future aid development projects.
• Adaptation or construction of hazardous waste facilities should be paid under principles of “polluter pays” and 

“Producer pays”, so big waste producers industries should pay these costs.
• Implementation of a good waste management system will be an opportunity to generate jobs.
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7. RECOMMENDATIONS ON 
OPPORTUNITIES TO ENGAGE WITH 
AND MAINSTREAM MIGRATORY 
BIRD CONSERVATION INTO THE 
WASTE MANAGEMENT SECTOR
7.1   Integrated Planning Processes 

The Benefits of Early and Pro-active Consultation and Joint Working

Any conflict between stakeholders must be solved through communication. Awareness and agreement for 
successful policies on the waste management sector must be implemented. Within this context, the role 
of BirdLife International could be essential to work closely with developers and policy-makers to promote 
MSBs-friendly waste disposal sites (WDS). The private sector should approach the BirdLife Partners before mak-
ing a project proposal to find out if there are likely to be significant impacts on birds and other biodiversity. 
The public sector should transform existing non-sustainable WDS according to these best practices guidelines 
involving all related stakeholders.

Developers, scientists and government institutions should work pro-actively with relevant stakeholders, lead-
ed by BirdLife International, to give tools to implement these guidelines. Among problems to address early and 
pro-active consultation and joint working are:

• Limited technical infrastructure, plans and strategies.

• Limited human capacities and financial resources.

• Lack of incorporation of stakeholders as complete partners in the conservation and waste man-
agement responsibilities Lack of awareness about the importance of MSBs and even biodiversity 
and most projects use to be performed without an EIA.

The main tools to solve these problems should be application of appropriated legal framework, accurate 
guidelines on EIA, financial support and capacity building. It is first necessary to achieve that all stakeholders 
understand and agree the goals and benefits of getting a MSBs-friendly waste management. Active engage-
ment could help to build capacity in institutions and developers to improve implementation of law and best 
practices and also by providing training and advice). According to Khatib (2011), it is clear that most of the gen-
erated solid waste constituencies in most countries of the area are decomposable and recyclable, so if properly 
managed, such solid waste would provide high opportunities for the development of the socio-economy of 
the countries, but also it would contribute to conservation of MSBs populations.

It should be clear in the process of planning and consultation that waste management shall:

• Ensure optimal use and protection of the environment.

• Clarify roles and responsibilities and separation between regulatory, monitoring, and executive 
duties.

• Clarify roles of each stakeholder.

• Facilitate availability of information and the transport exchange among stakeholders involved.

• Ensure transparency of institutional, financial, monitoring, and administration systems.
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• Implement the principles of a) “polluter pays”, b) self funding and providing services at reasona-
ble prices to people and c) economy scale in planning and developing the services.

• Create incentives to encourage successful practices.

• Penalize parties that do not adhere to appropriate procedures in dealing with solid waste.

At project level, developers should start their engagement with relevant stakeholders as early in the develop-
ment process as possible, especially with Birdlife International, to identify conflicts at different sites, some of 
which may not be apparent to the developer. They can also give advice on the baseline required surveys and 
suitable methodologies for impact assessment. If potential conflicts are identified at an early stage it is much 
easier to avoid or mitigate, or if necessary, avoid problematic sites altogether. Governments need to l incor-
porate EIA as a priority during the planning and implementation phases of development projects within their 
boundaries to prevent or minimize the adverse impacts that may result from such projects.

Adopting such an approach makes development proposals more feasible, reduces unnecessary cost and delay, 
reduces risks of negative publicity and potentially forges long-term progressive relationships between indus-
try and stakeholders to get a MSBs-friendly waste management.

7.1.1  Identifying stakeholders

Stakeholder’s analysis was already made in UNDP (2006) and El-Moghrabi (2014) in each of the eleven coun-
tries within the RVRSF.

The major stakeholders can be grouped into the following categories: national, regional and local authority, 
national and non-governmental organizations, service users and local community groups, private formal and 
informal sectors (consultancies, waste management business and tourist based on bird-watching enterprises) 
and donor national and international agencies (especially UNDP and World Bank).

For waste management to be effective all the stakeholders should consider their responsibilities adopting and 
playing decisive roles. Furthermore, there is a high need for co-ordination of activities between them in the 
process of planning, implementation, monitoring and evaluation of projects and development programs.

7.1.2    Decision-Making regarding Projects within the Rift Valley 
Red Sea Flyway corridor affecting designated sites (IBAs 
and EBAs)

The impact assessment for a WDS project will inform the decision-making process, in terms of whether con-
sents should be given or not, and in terms of what mitigation, and potentially compensation, should be re-
quired as conditions according to the best practices guidelines on waste management sector (see point 6).

In this framework, any waste disposal site project should not be included in any designated site, especially 
those designated as IBAs (Important Bird and Biodiversity Areas) or along the RVRSF corridor, being vital that 
the precautionary principle of not to damage MSBs and their habitats is applied in decision-making. If it is not 
possible to select alternative sites to dispose or manage waste, then the Decision-Making process must require 
compensatory measures to be secured to protect the overall coherence of the goal for which an IBA was des-
ignated. Any permitted damage to designated sites is therefore fully justified only as a last option, after trying 
all other options to protect the site in situ.
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7.1.3  Adaptive Management Frameworks

When a MSBs-friendly WDS is constructed, decision-makers should require monitoring of the efficacy of those 
measures through post-construction monitoring. Ideally, an iterative mechanism or ‘adaptive management’ 
should be adopted if the proposed adaptation and mitigation are not effective as previously predicted. For 
further guidance on this approach see Morrison-Saunders et al. (2007).

The adaptive management process only can be effectively implemented if all stakeholders share relevant infor-
mation, in order to take into account MSBs-friendly waste management. Increased information exchange that 
is undertaken effectively may lead to greater opportunities for prevention problems and impacts.

To carry out an effective adaptive management it should be recommended the choice of indicators focusing 
on measuring changes in the degree of use of WDS of MSBs after implementation of the best practices on 
waste management and measuring changes in the number of MSBs-friendly WDS in each country of the along 
the Rift Valley/Red Sea flyway corridor.

7.2   Framework to identify good waste disposal sites. 

Solid Waste Facilities
•     Landfills should be managed as a part of an integrated solid waste management (ISWM) includ-

ing how to prevent, recycle, and manage solid waste in ways that most effectively protect hu-
man health and the environment, helping also to reduce greenhouse gas emissions and slow 
the effects of climate change

•    Landfill should be located in waterproof geological sites (or sealed by soil liner and artificial 
membrane), preventing or keeping to minimum vertical percolation of leachate into the 
ground, to prevent groundwater contamination.

•    Organic waste should be collected and separated from inorganic waste; food discards should 
be used to feed birds in safety points and the oldest organic waste should be removed to be 
composted.

•    Hazardous waste should be collected and treated separately from the rest of the waste flow in 
specialized facilities and this should be regulated and controlled by national legislation. Simi-
larly, green and organic waste should be collected and separated from non-hazardous inorgan-
ic waste to facilitate recycling and composting and to ensure use by birds.

•    There should be clean water ponds to birds can drink and bath, which should be periodically 
cleaned and water should be refilled and renewed.

•     The perimeter of STP should be fenced to prevent the access of scavenger mammals and the 
contact between domestic and wild birds in order to prevent diseases transmission. Fence di-
verters should be designed to prevent collision incidents.

•    The access to the landfill should be controlled to prevent injury, illegal dumping and hunting to 
avoid disturbing and killing birds.

•    The control of rodents and insects populations should be conducted through non-poisoning 
methods in order to avoid secondary damage on MSBs.

•    Dead birds should be removed in order to prevent diseases transmission

•    The vegetation structure near and around dump site should manipulate to avoid visual impact 
on the landscape and to attract potential birdwatching tourists. Birdwatching infrastructures 
should be designed and constructed to avoid disturbing of MSBs, avoid bad odours (never with 
dominant upwind but downwind) and avoid the watching of rubbish, leachate and gas collec-
tions systems watching.
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Water Waste Facilities
•    CWs should be designed to increase diversity of habitats and birds.

•    The vegetation structure near and around CWs should be manipulated to avoid disturbing of 
birds and provide them roosting and breeding sites. New plantations require from autochtho-
nous species and well adapted to the environment in the area. They will act as visual and noise 
screens against disturbances. At the quietest and safest places other species providing shelter 
and roosting or even breeding areas for other birds. For this purpose, islands are the most suit-
able places.

•    The access to the CWs should be controlled to prevent the access of mammalian predators and 
injury, illegal dumping and hunting to avoid disturbing and killing birds.

•    The perimeter of CWs should be fenced to prevent access to scavenger mammals and restrict 
contact between domestic and wild birds in order to prevent disease transmission.

•    Hunting around CWs should be regulated and controlled in order to protect threatened MSBs.

•    Dead birds should be removed in order to prevent diseases transmission.

•    An epidemic-surveillance program might be implemented to detect emerging diseases.

•    There might be control of generalist bird’s populations and also invasive species.

•    The control of rodents and insects populations should be conducted through non-poisoning 
methods in order to avoid secondary poisoning on MSBs.

•    Birdwatching infrastructures should be designed and constructed to avoid disturbing of MSBs.

Slaughterhouses and carcass disposal
•    Feeding sites should be exclusively used for that purpose. No other waste can be disposed at 

these locations

•    All disposed carcasses should be free of pathogens, toxins, antibiotics and veterinary drugs.

•    Mechnasims should be enhanced to be easy, fast and secure in terms of health transportation 
favouring the disposal of carcasses from slaughterhouses to livestock producers, i.e. providing 
with specific vehicles. Access to the site must be locked / not allowed for all other people not 
working there or the public.

•    The perimeter of the feeding sites should be fenced to prevent access to scavenger mammals in 
order to prevent diseases transmission.

•    There must be a periodical cleaning of the unconsumed remains (bones and skins and other 
non digestible material). For this purpose a pit would be advisable for burning and subsequent 
burial of this waste.

•    Scrub vegetation around the feeding sites, should be encouraged and enhanced to provide 
roosting areas for birds feeding at the site.

•    The extent of meat deposited needs to consider fluctuations in presence of scavenging birds 
and be managed accordingly to avoid non- consumption of meat.

•    No hunting activity will be allowed in a buffer zone area around the site to ensure the protec-
tion of birds attracted to the site; a wheel wash area is advisable according to the feeding site 
characteristics but considering the climate conditions.

•    If feasible, birds should be provided with water for drinking in a suitable site, avoiding any risk 
of contamination from the contaminated meat.
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7.3   Bird watching s at properly managed waste disposal 
         sites on the Rift Valley Red Sea Flyway corridor 

The large numbers of MSBs attracted to WWTPs and landfills have potential to become a tourist resource 
through the spectacle of birds that can attract both birdwatchers and a broader spectrum of tourists. Thus, 
some countries use the WWTPs as bird watching sites and there are specific programs and facilities. In the 
RVRSF the Aquba Bird Observatory (Box 2) of Jordan is outstanding, as there is an infrastructure and a specific 
plan to develop Bird watching tourism. Waste sites are often visited by travelling birdwatchwers to watch con-
centrations of birds.

Any birdwatching initiative could lead to the following benefits:

•    Generate economical revenues for local communities, organizations and authorities managing 
Waste Disposal Sites with conservation purposes.

•    Providing alternative employment and income opportunities for local communities.

•    Increasing awareness towards the conservation of MSBs, both among local and tourist commu-
nity.

•    Develop environmental educational programmes on waste management and MSBs conserva-
tion.

There is the potential to create a network of MSBs observatories at different WDS along RVRSF, forging links 
with other plants and the promoting the flyway concept and the need to conserve MSBs to visitors The inclu-
sion of WDS within a network of MSBs observatories, forging partnerships with other sites along the flyway 
should be an aspiring criteria for MSB friendly waste disposal site and Birdlife partners can help to facilitate this 
process.
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en Andalucía. In Biber, O., Enggist, P., Martí, C. and Salathe, T. (Eds.): Proceedings of the International Sym-
posium of the White Stork (Western Population), pp. 165-174. Basel 1994.

Allen, A.R. and Taylor, R. 2006. Waste disposal and landfill: Control and protection. In: Schmoll, O., Howard, 
G., Chilton, J., Chorus, I (eds). Protecting Groundwater for Health: Managing the Quality of Drinking-water 
Sources, WHO Drinking Water Quality Series Monograph,IWA Publishing. [No details]

Andersen, D.C., Sartoris, J.J., Thullen, J.S. and Reusch, P.G. 2003. The effects of bird use on nutrient removal in a 
constructed wastewater-treatment wetland. Wetlands 23(2): 423-435.

Angelov, I., Hashim, I. and Oppel, S. 2012. Persistent electrocution mortality of Egyptian Vultures Neophron 
percnopterus over 28 years in East Africa. Bird Conservation International, 23(1), 1-6.

Anika, T. and Parasharya, B.M. 2013. Importance of sewage treatment ponds for water-birds in semi-arid zone 
of Gujarat, India. International Journal of Research in BioSciences 2(4): 17-25.

Ayalew, Y. 2009. Population status, distribution and ecology of Gelada baboon (Theropithecus gelada) in Azwa and 
Arego, South wollo, Dessie, Ethiopia (Doctoral dissertation, Addis Ababa University).

Baba A. 2007. Application of rapid impact assessment matrix (RIAM) method for waste disposal site. In: Manag-
ing critical infrastructure risks. The Netherlands: Springer; p. 471–481.

Baha El Din, S.M., and Baha El Din, M.B. 1997. Report on avian utilization of the new sewage treatment facility at 
Suez. Winter and Spring 1997 with final conclusions and recommendations. ABB SUSA, Cairo, Egypt.

Balcombe, C.K., Anderson, J.T., Fortney, R.H. and Kordek, W.S. 2005. Aquatic macroinvertebrate assemblages in 
mitigated and natural wetlands. Hydrobiologia, 541(1), 175-188.

Baos, R., Jovani, R., Serrano, D., Tella, J.L. and Hiraldo, F. (2012) Developmental Exposure to a Toxic Spill Compro-
mises Long-Term Reproductive Performance in a Wild, Long-Lived Bird: The White Stork (Ciconia ciconia). 
PLoS ONE 7(4): e34716. doi:10.1371/journal.pone.0034716.

Barbalace, R.C. 1999. Protecting Wildlife from Trash. EnvironmentalChemistry.com. Accessed on-line: 2/20/2014 
http://EnvironmentalChemistry.com/yogi/hazmat/articles/trash.html.

Bateman, P.W. and Fleming, P.A. 2012. Big city life: carnivores in urban environments. Journal of Zoology, 287(1), 
1-23.

Baumgart, W., Kasparek, M. and Stephan, B. 1995, 2003. Birds of Syria. Max Kasparek / Verlag. English edition by 
the Ornithological Society of the Middle East, Berlin.



77Waste Management Best Practices

Bean, T.G., Boxall, A.B. Lane, J., Herborn, K.A., Pietravalle, S. and Arnold K.E. 2014. Behavioural and physiological 
responses of birds to environmentally relevant concentrations of an antidepressant. Philos Trans R Soc 
Lond B Biol Sci. 2014 Nov 19;369(1656). pii: 20130575. doi: 10.1098/rstb.2013.0575.

Benedict, R. A. and Billeter, M. C. 2004. Discarded bottles as a cause of mortality in small vertebrates. Southeast-
ern Naturalist, 3(2), 371-377.

Bennett, P.M., Jepson, P.D., Law, R.J., Jones, B.R., Kuiken, T., Baker, J.R., Rogan, E. and Kirkwood, J.K. 2001. Expo-
sure to heavy metals and infectious disease mortality in harbour porpoises from England and Wales. 
Environmental Pollution 112 (1): 33-40.

Bernanke, J. and Köhler, H.R. 2009. The impact of environmental chemicals on wildlife vertebrates. Rev Environ 
Contam Toxicol.; 198:1-47. doi: 10.1007/978-0-387-09647-6_1.

Bibby, C.J., Burgess, N.D., Hill, D. and Mustoe, S. 2000. Bird census techniques. Second edition. Academic Press, 
London.

Biebighauser, T.R. 2002. A guide to creating vernal ponds. USDA Forest Service.Baudouin, A., Bjerkli, C.L., 
Zelalem, F. and Yirgalem, M. 2010. Between neglect and control: Questioning the partnership and the 
integration of informal actors in public solid waste management in Addis Ababa Ethiopia. Africa Quar-
terly, 11, 29–42.

Bijlsma, R.G. 1990. Bottleneck areas for migratory birds in the Mediterranean region: an assessment of the problems 
and recommendations for action. Cambridge, U.K.: International Council for Bird Preservation.

BIOMAP 2005. Bird Migration. Biodiversity Monitoring & Assessment Project. Available at: http://www.biomap-
egypt.org/case

 studies/white%20stork/Bird%20migration%20case%20study.pdf

Biquand, S., Biquand-Guyot, V., Boug, A. and Gautier, J. P. 1992. Group composition in wild and commensal 
hamadryas baboons: a comparative study in Saudi Arabia. International journal of primatology, 13(5), 
533-543.

BirdLife International 2013. Situation Analysis in the five key productive sectors as part of the project “Mainstream-
ing Conservation of Migratory Soaring Birds into Key Productive Sectors along the Rift Valley/Red Sea Flyway”. 
Waste management sector situation analysis report templates by countries. UNDP-GEF.

BirdLife International. 2008. Threatened birds of the world 2008. CD-ROM. Cambridge, UK: BirdLife International.

BirdLife International. 2013. Collision and electrocution of birds by powerlines is a conservation concern in Saudi 
Arabia. Presented as part of the BirdLife State of the world›s birds website. Available from: http://www.
birdlife.org/datazone/sowb/casestudy/528. Checked: 06/03/2014.

Birdlife International. 2014. Sudan “killer line disconnected. http://www.birdlife.org/africa/news/sudan-kill-
er-line-disconnected. Checked: 26/02/2014.

Bjerkli, C.L. 2012. Governance on the Ground: A study of Solid Waste Management in Addis Ababa, Ethiopia. 
International Journal of Urban and Regional Research. (Article first published online: 21 FEB 2013), DOI:10
.1111/j.1468-2427.2013.01214.

Bjerkli, C.L. 2013. Urban services and governance. The case of solid waste management in Addis Ababa, Ethiopia. 
Phd. Thesis. Norwegian University of Science and Technology. Faculty of Social Sciences and Technology 
Management. Department of Geography.

Blanco, G. 1994. Seasonal abundance of Black Kites associated with the rubbish dump of Madrid, Spain. J Raptor Res. 
28(4):242-245.

Blanco, G. 1996. Population dynamics and communal roosting of White Stork foraging at a Spanish refuse 
dump. Colonial Waterbirds, 19(2): 273-276.

Boehm, C. and Bowden, C.G.R. (Eds). 2010. Northern Bald Ibis Conservation and Reintroduction workshop. Pro-
ceedings of 3rd Meeting of International Advisory Group for Northern Bald Ibis (IAGNBI), Palmyra, Syria No-
vember 2009 pp.91.

Borkowski, J., Zalewski, A. and Manor, R. 2011. Diet composition of golden jackals in Israel. In Annales Zoologici 
Fennici (Vol. 48, No. 2, pp. 108-118). Finnish Zoological and Botanical Publishing.

Bosch, M., Oro, D., Cantos, F.J. and Zabala, M. 2000. Short-Term Effects of Culling on the Ecology and Population 
Dynamics of the Yellow-Legged Gull. Journal of Applied Ecology, 37(2), pp. 369-385.

Burger, J. 1983. Bird control at airports. Environmental Conservation, 10(02), 115-124.



78 Waste Management Best Practices

Byron, H. and Treweek, J. (editors), 2005. Special Issue on Strategic Environmental Assessment and Biodiversity. 
Journal of Environmental Assessment Planning and Management Vol 7 (2).

Cahill, S. and Llimona, F. 2004. Demographics of a wild boar Sus scrofa Linnaeus, 1758 population in a metro-
politan park in Barcelona. Galemys, 16, 37-52.

Camiña A. and Yosef, R. 2012. Effect of European Union BSE-related enactments on fledgling Eurasian Griffons 
Gyps fulvus. Acta Ornithol. 47: 101–109. DOI 10.3161/000164512X662205.

Camina, A. 2011. The effect of wind farms on vultures in northern Spain-fatalities behaviour and correction 
measures. Conference on wind energy and wildlife impacts. 2-5 May 2011, Trondheim, Norway.

Camiña, A., Garrido, J.R., Martin, J., López Hernández, Ch. & Alfaro, R. 2014. A new threat to European Vultures. 
Science 344:150.

Camiña, A., López Hernández CH., Gómez-Aoiz, J. & Garrido, J.R. 2011. Efecto de las medidas correctoras en la 
Zonas Eólicas 1, 2 y 3 del Plan Eólico Valenciano. Renomar, Informe inédito.

Cardiel, I. 2006. El Milano Real en España. II Censo Nacional 2004. Seguimiento de Aves 5. Monografías SEO/
Birdlife. Madrid. 140 pp.

Christin, M.S. et al. 2013. Effects of agricultural pesticides on the health of Rana pipiens frogs sampled from the 
field. Envtl. Science & Pollution Research 20: 601-611.

Clark, W.S. 1987. Oil contamination of raptors migrating along the Red Sea. Environmental Pollution 46:307-313.

Cleary, E.C. & Dolbeer, R.A. 2005. Wildlife hazard management at airports: a manual for airport personnel. USDA 
National Wildlife Research Center-Staff Publications. Paper 133.

Corcoran, J., Winter, M.J. and Tyler, C.R. 2010. Pharmaceuticals in the aquatic environment: a critical review o f 
the evidence for health effects in fish. Critical reviews in toxicology, 40(4), 287-304.

Court, L., Yosef, R., Bahat, O. and Kaplan, D. 1997. Griffon Vulture Gyps fulvus nest surveillance project at the 
Gamla Nature Reserve, Golan Heights, Israel, 1996 conservation report. Vulture News 37: 10–20.

Cuthbert, R., Taggart, M.A., Prakash, V., Saini, M., Swarup, D., Upreti, S., Mateo, R., Chakraborty, S.S., Deori, P. and 
Green R.E. 2011. Effectiveness of Action in India to Reduce Exposure of Gyps Vultures to the Toxic Veteri-
nary Drug Diclofenac. PLoS ONE 6(5): e19069. oi:10.1371/journal.pone.0019069.

De Leon, S., Halitschke, R., Hames, R.S., Kessler, A, De Voogd, T.J., Dhondt, A.A. and Iwaniuk, A. 2013. The Effect 
of Polychlorinated Biphenyls on the Song of Two Passerine Species, PLoS ONE, 8 (9) e73471. doi:10.1371/
journal.pone.0073471.s006.

De Lucas, M., Ferrer, M., Bechard, M. J., and Muñoz, A.R. 2012. Griffon vulture mortality at wind farms in southern 
Spain: Distribution of fatalities and active mitigation measures. Biological Conservation, 147(1), 184-189.

Devi, O.S., and Saikia, P.K. 2008. Human–monkey conflict: a case study at Gauhati University Campus, Jalukbari, 
Kamrup, Assam. Zoos’ Print, 23, 15-18.

Díaz, R.J. and Rosenberg, R. 2008. Spreading dead zones and consequences for marine ecosystems. Science 
321:926-928.

Dickens, C.W.S. and Graham, P.M. 1998. Biomonitoring for effective management of wastewater discharges and 
the health of the river environment. Aquatic Ecosystem Health & Management, 1(2), 199-217.

Donázar, J.A. and Fernández, C. 1990. Population trends of the Griffon Vulture Gyps fulvus in northern Spain 
between 1969 and 1989 in relation to conservation measures. Biol. Conserv. 53: 83–91.

Donázar, J.A. 1987. Apparent increase in a Griffon Vulture Gyps fulvus population in Spain. J. Raptor Res. 21: 
75–77.

Donázar, J.A. 1992. Muladares y basureros en la biología y conservación de las aves en España. Ardeola, 39(2): 
29-40. 

Donázar, J.A. 1993. Los buitres ibéricos: biología y conservación. J.M. Reyero Ediciones, Madrid, Spain.

Donázar, J.A., Ceballos, O. and Tella, J.L. 1996 Communal roosts of Egyptian Vultures (Neophron percnopterus): 
dynamics and implications for the species conservation, pp. 189-201, in Muntaner, J. & Mayol, J. (Eds.), 
Biology and Conservation of Mediterranean Raptors. Monografía 4, SEO. Madrid. Spain. 



79Waste Management Best Practices

Donázar, J.A., Cortés-Avizanda, A. and Carrete, M. 2010. Dietary shifts in two vultures after the demise of sup-
plementary feeding stations: consequences of the EU sanitary legislation. European Journal of Wildlife 
Research. doi:10.1007/ s10344-009-0358-0.

Donázar, J.A., Margalida, A. and Campión, D. (Eds). 2009. Vultures, Feeding Stations and Sanitary Legislation: A 
Conflict and its Consequences from the Perspective of Conservation Biology. Munibe 29 (Suppl.). Sociedad 
de Ciencias Aranzadi,Donostia.

Dordio, A., Palace Carvalho, A.J. and Pinto, A.P. 2008. Wetlands: Water “Living Filters”? In: Wetlands: Ecology, Con-
servation and Restoration, Raymundo E. Russo (Ed.). Nova Science Publishers, Hauppauge, NY, USA.

Drewitt, A. L., and Langston, R. H. 2006. Assessing the impacts of wind farms on birds. Ibis, 148(s1), 29-42.

DuBarry, M. 2002. Wartime Environmental Damages: Financing the Cleanup. University of Pennsylvania Journal 
of International Law, 23(4): 899.

Dugan, P. (Ed). 1993. Wetlands in Danger. A World Conservation Atlas. Oxford University Press, New York, United 
States of America.

Dunn, J.L., Buck, J.D. and Spotte, S. 1982. Candidiasis in captive cetaceans. Journal of the American Veterinary 
Medical Association 185: 1328-1330.

Eid, E., Qaneer, T. and El-Moghrabi, L. 2013. Response Pp 39 - 59. The Royal Society for the Conservation of Nature, 
2013, State of Jordan’s Birds Report, The Royal Society for the Conservation of Nature. Amman, Jordan.

El Alami, A., Van Lavieren, E., Rachida, A. and Chait, A. 2012. Differences in Activity Budgets and Diet Between 
Semiprovisioned and Wild‐Feeding Groups of the Endangered Barbary Macaque (Macaca sylvanus) in 
the Central High Atlas Mountains, Morocco. American journal of primatology, 74(3), 210-216.

Ellis, J.B., Shutes, R.B., and Revitt, D.M. 2003. Guidance manual for constructed wetlands. Environment Agency.

El-Moghrabi. 2014. Waste Management and Soaring Birds in the Red Sea / Great Rift Valley Flyway. Preliminary 
Analysis Report. Preliminary Assessment. Submitted to the Regional Flyway Facility of the Migration 
Soaring Birds Project. 32 pp.

El-Naqa, A. 2005. Environmental impact assessment using rapid impact assessment matrix (RIAM) for Russeifa 
landfill, Jordan. Environmental Geology, 47(5), 632-639.

EPA Victoria. 2013. Code of Practice Onsite Wastewater Management. Guidelines for Environmental Manage-
ment. Publication number 891.3. EPA Victoria, 200 Victoria Street, Carlton.

EPA. 1999. Constructed wetlands treatment of municipal wastewaters.

EPA.2002. Solid Waste Management: A Local Challenge with Global Impacts. United States Environmental Pro-
tection Agency.

Epstein, P.R. 2001. Climate change and emerging infectious diseases. Microbes and Infection, 3: 747−754.

Ethiopian Wildlife and Natural History Society (EWNHS). 2013. Situation Analysis in the five key productive sectors 
as part of the project “Mainstreaming Conservation of Migratory Soaring Birds into Key Productive Sectors 
along the Rift Valley/Red Sea Flyway”. Waste Management. On behalf of BirdLife International. 33 pp.

Evans, M. I. and Fishpool, L.D.C. 2001. Important Bird Areas in Africa and Associated Islands: Priority Sites for Con-
servation. Pisces Publications; Cambridge: Birdlife International, 2001.

Felsot, A.S., Racke, K.D. and Hamilton, D.J. 2003. Disposal and degradation of pesticide waste. Rev Environ Con-
tam Toxicol. 2003; 177:123-200

Fernández-Cruz, M. and Garrido, J.R. 2001. Estudio de la incidencia de los tendidos eléctricosde Unión Fenosa en 
la biología de la Cigüeña blanca (Ciconia ciconia) en la provincia de Madrid. Informe inédito. Universidad 
Complutense de Madrid.

Fernández-Cruz, M. and Sarasa, C.G. 1998. Migración postnupcial de la Cigüeña Blanca (C. ciconia) en el Estre-
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10.  USEFUL WEBSITES
10.1   Websites 

BirdLife International
www.birdlife.net/sites/index.cfm

Sensitivity Map for MSBs
http://maps.birdlife.org/MSBtool

AEWA (Agreement on the Conservation of African-Eurasian Migratory Waterbirds)
www.unep-aewa.org

Migratory Soaring Birds Project
http://migratorysoaringbirds.undp.birdlife.org/en

United Nations Environment Programme-World Conservation Monitoring Centre
http://www.unep-wcmc.org/

Convention on Wetlands of International Importance especially as Waterfowl Habitat (Ramsar Convention)
www.ramsar.org
http://ramsar.wetlands.org/

Convention on the Conservation of Migratory Species of Wild Animals
www.cms.int

10.2   Online reports (Environmental Assessment)

European Union
Guidance on the Application of the Environmental Impact Assessment Procedure for Large-scale Transbound-
ary Projects.
http://ec.europa.eu/environment/eia/pdf/Transboundry%20EIA%20Guide.pdf

Convention of Biological Diversity (COP)
Impact assessment: Voluntary guidelines on biodiversity-inclusive impact assessment (COP 8 Decision VIII/28).
http://www.cbd.int/decision/cop/default.shtml?id=11042

Convention on the Conservation of Migratory Species of Wild Animals (CMS)
Impact Assessment and Migratory Species (Resolution 7.2)
http://www.unece.org/fileadmin/DAM/env/eia/documents/CMS/CMS_RES_7_02_Impact_Assessment_en.pdf

International Association for Impact Assessment (IAIA)
Biodiversity in impact assessment
http://www.iaia.org/publicdocuments/special-
publications/SP3.pdf?AspxAutoDetectCookieSupport=1

Agreement on the Conservation of African-Eurasian Migratory Waterbird (AEWA)
Guidelines on how to avoid, minimize or mitigate impact of infrastructural developments and related distur-
bance affecting waterbirds. AEWA Conservation Guidelines No. 11.
http://www.unep-aewa.org/sites/default/files/publication/cg_11_0.pdf

Guidelines on the development of ecotourism at wetlands. AEWA Conservation Guidelines No. 7.
http://www.unep-aewa.org/sites/default/files/publication/cg_7new_0.pdf








