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1 Introduction and Background to the Environmental and 
Social Impact Assessment 

1.1 Initial position for the feasibility study 

In July 2009 the European Bank for Reconstruction and Development (EBRD) signed 
the Bishkek Water Project, the first financing of municipal operations by the EBRD in 
the Kyrgyz Republic. The Mayor’s Office of Bishkek city (the “Client”) and the Ministry 
of Finance have since asked the Bank to finance part of a municipal improvement 
programme which includes improving solid waste collection and disposal services for 
the City. The Bank is willing to provide up to EUR 22 million in financing (EUR 14 
million in loan and EUR 8 million in grant) to the City of Bishkek to realize 
investments in the MSW sector. 
 
A Concept Review, outlining the probable changes required and their costs, was 
passed by EBRD in May 2010, and has now been followed by this more detailed 
feasibility study. 
 
A baseline report identifying the current situation in Bishkek and options for change 
was delivered to the Client in May 2012 and a final set of project proposals 
containing the technical proposals and financial impact was delivered to the client at 
the end of June 2012.  
 
Proposals for investment from EBRD must demonstrate that changes are not just 
financially viable and technically achievable but that they can be implemented without 
unacceptable negative environmental and social impacts.  
 
The current environmental and social impacts were identified in the Baseline Report 
of May 2012. Proposed changes to the entire municipal waste service must offer an 
overall improvement, either intrinsically or through additional mitigation measures, to  
▪ the service offered to the public,  
▪ the environmental impact of collection and disposal systems, 
▪ the impacts of collection and disposal systems on the health of the public and 

workers in the system and  
▪ these changes must be delivered without negative impacts on the social 

conditions of those people affected by the development.  
 
There is a large range of options for waste management services, but the end choice 
must be affordable by the City of Bishkek who will eventually repay any loan from 
EBRD through increased MSW related revenues (fees and income from waste).  

1.2 Purpose of the Environmental and Social Assessment 

An Environmental and Social Impact Appraisal (ESIA) is a process to identify the 
impacts of a potential project on the local environment and the people who might be 
affected by the project. These can be positive or negative impacts. Having assessed 
the potential impacts, the ESIA then considers options to mitigate the negative 
impacts and maximise positive impacts through the overall design, implementation or 
construction of the project and final operational systems, and how these will affect 
the project costs. The ESIA is then an input to the decision-making process 
concerning the final project selection, site selection and funding. 
 
EBRD wants to finance projects that help to meet the social and environmental 
priorities in the region and that effectively manage and mitigate or compensate for 
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the environmental and social impacts associated with them. Where possible, projects 
should result in improvements in these areas, not just avoid negative impacts. 
Projects funded by EBRD should assist to implement EU Strategies relevant to 
international problems such as climate change mitigation and adaptation, poverty 
alleviation, promotion of decent work or access to basic services. They should also 
help address a country’s policies and strategies for change. 
 
The process includes: 
 
An impact assessment where the effects of the project are considered for each of 
the different components of the physical, biological and human environment for  
▪ The direction of the impact (whether positive or negative), 
▪ The magnitude, significance and likelihood of the impact, 
▪ The duration of the impact (whether long term or related to construction phase 

only), 
▪ The potential for the impact to be reversible, 
▪ All potential problems which then require solutions through avoidance, 

minimisation and mitigation options and the quantification of residual negative 
impacts that cannot be mitigated (for both the construction and implementation 
phase of the project). 

 
The environmental and social management and monitoring plan (ESMMP) is 
developed alongside the impact assessment to provide a methodology and timetable 
for checking that mitigation measures are implemented before and during project 
implementation and, where necessary, continued after project completion.  
This will include 
▪ Key performance indicators (KPIs), 
▪ Monitoring methodology and frequency, 
▪ Reporting requirements and frequency, 
▪ Responsibilities for monitoring and reporting, 
▪ Review to address issues raised through the stakeholder engagement process.  
 
These detailed technical documents form the background appendices to a concise 
Environmental and Social Action Plan (ESAP) which presents 
▪ Measures required to avoid, minimise, mitigate or compensate for each identified 

negative impact, 
▪ Measures that can provide significant improvement to current conditions, 
▪ Relevant responsibilities for implementation (which may include stakeholders 

outside the control of the beneficiary) and deadlines, 
▪ Costs of implementation, 
▪ Environmental and social monitoring measures including monitoring indicators 

and frequencies of measurement 
 
Finally, there will be a concise summary available for general public use as a 
separate document. 
 

1.3 Methodology for the ESIA 

The ESIA process was mainly based on and guided by the following documents: 
▪ The Kyrgyz legislation on waste 
▪ Performance Requirements of EBRD’s Environmental and Social Policy (2008); 
▪ EIB’s environmental and social requirements given in their Environmental and 

Social Practices Handbook (2007); 
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▪ International conventions applied in Kyrgyzstan, especially the Aarhus 
Convention that was accepted in 2001; 

▪ European Union Council Directive 85/337/EEC on the assessment of the effects 
of certain public and private projects on the environment, as amended by Council 
directive 97/11/EC  

▪ IFC’s General Environment, Health and Safety Guidelines; 
▪ IFC’s Environment, Health and Safety Guidelines, waste (2007); and 
▪  EBRD Environmental and Social Policy, PR2, 2008. 
 
ESIA Process  

Scoping 
Identification of key issues 
and scope of study 
 

  
 
 
 
 
 
 
 
 
Stakeholder engagement 

Baseline study 
Information collection on 
the existing situation 
 

 

Impact Assessment 
Identification, analysis and 
evaluation of potential 
impacts and risks 
 

 

Avoidance-Mitigation-
Remediation-
Compensation Measures 
 

 

Environmental and Social 
Action Plan and 
Monitoring Program 
 

 

 
ESIA report 
 

 

 
 
Scoping 
The methods used at the scoping stage for identification of key issues and the scope 
of the study were: 
▪ Field visits at the existing landfill site, the waste collection points, green waste 

composting site and hospitals 
▪ Review of the existing information and data; 
▪ Expert judgment; and 
▪ Consultations with the Mayor’s Office, Tazalyk, inspectorates, hospitals, 

environment agency, informal workers at the landfill. 
 
The scoping meeting was held on 11/13/2011 at the Mayor’s Office in Bishkek and 
the scoping report delivered on 12/27/2011 
 
Baseline study 
The Baseline study of the Project was undertaken by means of: 
▪ Field visits to the landfill, hospitals, abattoir, green waste composting plant, 

collection points, markets, recycling companies. 
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▪ Detailed studies on the hydrogeology of the landfill area and proposed landfill 
extension, and gas emissions at the existing BADS. 

▪ Review of existing information and data; 
▪ Expert judgment; and 
▪ Consultations with the Mayor’s Office, Tazalyk, inspectorates, hospitals, 

environment agency, veterinary services, informal workers at the landfill, adjacent 
residents to current landfill, NGOs, recyclate end-users and traders 

 
The baseline study was presented at a round table discussion and press conference 
at the Mayor’s Office on 03/02/2012 and delivered on 03/22/2012 
 
Impact assessment 
The ESIA process considered possible impacts and risks of each of the individual 
project components on the physical, biological and human environment. Impacts, 
including any residual impacts, were assessed in terms of their direction (positive or 
negative), magnitude or significance, likelihood and duration. 
 
Identification and evaluation of potential impacts were undertaken by means of: 
▪ Field visits and detailed studies  
▪ Review of existing information and data; 
▪ Expert judgment; and 
▪ Consultations with stakeholders 
 
The table below shows a simple matrix presenting the significance of the impacts. 
The significance of an impact was defined separately for each factor (e.g. soil, water, 
fauna, etc.) and separately for the environmental and social impacts.  
 

Significance of impact Magnitude of impact 

low Medium high 

Sensibility of 
receptor 

low Insignificant low moderate 

medium low moderate major 

high moderate major major 

 
The individual evaluations for each component (existing landfill recultivation, new 
landfill, MBT plant, sorting plant and improved collection points) are shown in 
Appendix 1 and mitigation options proposed. 
 
Avoidance-Mitigation-Remediation-Compensation Measures 
Where possible, the impact or potential impact was avoided by choice of location of 
new facilities. Mitigation measures were proposed where the impact could not be 
avoided and these are shown in Appendix 1. 
 
The design took the opportunity to remediate some existing problems through design 
of the final scheme, such as re-excavating existing waste deposits at the current 
landfill and redesigning the footprint of the existing landfill to ensure it is in 
accordance with the legal sanitary protection zones. 
 
A few impacts could not be mitigated to a point where the adverse impacts could be 
contained and a resettlement action plan will be required for certain residents. 
The tables in Appendix 1 show potential impacts from individual components of the 
proposed scheme. Once a final scheme was agreed, these impacts were considered 
in detail within this report.  
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Environmental and Social Action Plan and Monitoring Program 
These documents are included in this report but work as independent documents. 
They control the actions required to ensure implementation at the correct timing. 
 

1.4 Content of this report 

This report summarises the baseline position with regards to environmental and 
social impacts of the waste management services in Bishkek, and then considers the 
impacts from the project proposals in detail together with necessary mitigation 
measures and potential additional enhancement measures. More details about the 
baseline position are in the Baseline Study delivered to the client in May 2012. 
 
The requirements for monitoring implementation of the project proposals are given in 
the Environmental and Social Monitoring and Management Plan (ESMMP) and this is 
followed by the Environmental and Social Action Plan (ESAP). These two plans are 
included within this document but are written so that they can be used independently 
during implementation. 
 
Section 2 of the report looks at the proposed investments in waste management 
systems in Bishkek and an analysis of alternatives. 
 
Section 3 considers the environmental impacts of the project proposals against the 
baseline conditions and the mitigation measures required for different parts of the 
investment. This will leave the ESIA relatively flexible if only parts of the proposed 
investment are implemented. 
 
Section 4 considers the social impacts of the project proposals in the same way as 
the environmental impacts. 
 
Section 5 is the Environmental and Social Management and Monitoring Plan which 
considers the management changes required to implement the project to meet EBRD 
and best practice norms and the actions and mitigation measures required to deliver 
the investment programme without increasing environmental and social impacts 
during the pre-construction, construction and operational phases. Monitoring 
requirements are addressed and an assessment of residual impacts. 
 
Section 6 is the Environmental and Social Action Plan that details the main 
programmes to be undertaken, the responsibilities for implementation, the evaluation 
criteria that will be used to audit the process and a timetable for action. 

2 Brief description of current issues and justification of 
proposed changes 

2.1 The current issues for waste management 

Bishkek city introduced its own implementation plan for municipal solid waste in 
2006. The main goal of the programme was to increase the proportion of waste 
which will be properly managed, including separate collection and/or sorting of the 
recyclable fraction.  
 
The Baseline Report identified the following position and problems with the waste 
management services in Bishkek that are addressed in the proposed investment 
plans. 
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2.1.1 Institutional framework for MSW management 

Currently, Tazalyk is the monopoly provider of waste collection and disposal services 
in Bishkek. Apart from this municipal company, there is one private player – AB 
Trans Service – active in MSW collection. The market share of Tazalyk is 87.0% in 
the commercial customer segment and 92.1% in the residential segment. 
 
There is no formal sorting of waste taking place in the city. Waste sorting is carried 
out by informal players at various stages of the supply chain, from the waste 
collection points to the dumpsite. The main representatives of the informal sector 
include:  
▪ Homeless people, pensioners and other low income population who sort waste at 

the containers on collection points in the city and on the dumpsite 
▪ Drivers and loaders of Tazalyk sorting recyclables during collection and loading 

of waste into garbage trucks 
▪ Recyclables collection points (middlemen) in the city that resell materials within 

the Kyrgyz Republic or abroad 
 
There are existing capacities for recycling of all main valuable fractions of waste in 
the city: plastic, paper and cardboard and glass. Most of the interviewed recyclers 
were interested in increasing volumes of purchased recyclables. Some of the 
recyclers are temporarily out of operation specifically because of the lack of sufficient 
raw material. 
 

2.1.2 Waste generation 

According to the waste delivery statistics of the Bishkek authorized dumpsite (BADS) 
about 1.5 million m3 of municipal solid waste is generated in the city annually, about 
220 thousand tons of waste per year. Weighing of waste delivered to the BADS is 
scheduled to start in 2012 which will provide accurate numbers for different types of 
waste intake and recyclables leaving the site. 
 
The Consultant carried out a morphological composition analysis of MSW in Bishkek 
On average (based on the amount of generated waste) MSW in the city reaching the 
landfill contains the following percentages of valuable recyclables: 
▪ Paper and cardboard – 10% 
▪ Plastic – 8% 
▪ Glass – 8% 
▪ Metal – 1% 
▪ Textile – 1% 
▪  
This material could be separated and sold through a municipally owned sorting 
system. 
 

2.1.3 Issues with waste collection 

There are two systems for MSW collection in Bishkek: 
▪ About 50% of the population (those living in multi-storey buildings) are served 

using waste containers at collection points in the city 
▪ About 50% of the population (those living in private homes) bring their waste in 

bags directly to Tazalyk waste collectors on given days of the week 
▪  
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There are about 1,200 waste collection points in the city the majority of which is 
equipped with standard, wheelless 0.5 m3 metal containers. 1.1 m3 eurocontainers 
are also used in some places. The Consultant has assessed the condition of 95 
collection points throughout the city. According to the results of the assessment:  
▪ 4% of the containers need immediate replacement 
▪ 51% of collection points lack any containment 
▪ 22% of collection points partially lack or have a damaged containment 
▪  
▪ This leads to problems with: 
▪ Feral dogs scattering waste and taking it out of containers to find food 
▪ Rats and flies accessing the waste  
▪ Odours and visual nuisance for local residents 
▪ health and safety problems for residents accessing the available collection points 

and bins and for collection workers moving the containers 
 
The Consultant also assessed the condition of the waste collection fleet of Tazalyk. 
Waste is collected using three main types of vehicles:  
▪ Compaction trucks (average age 7 years) 
▪ Dumper trucks (average age 23 years)  
▪ Tractors and trailers (collect a negligible amount of waste) 
▪  
The Consultant recommends gradual replacement of old dumper trucks with 
compaction vehicles in parallel with the expansion of containerized collection in the 
whole of the city and the improvements to containers and collection points.  
 
Collection and transportation of green waste is carried out by the municipal company 
Zelenstroy. Green waste is delivered to a composting plant operated with the support 
of Tazalyk, and this service could be expanded.  
 
With the exception of medical, veterinary, condemned food from markets and abattoir 
wastes, any other hazardous municipal waste is unidentified and included in the 
general municipal waste collections. Although medical waste is separated at 
healthcare institutions it is then collected by the Tazalyk garbage trucks together with 
other municipal solid waste.  A similar process takes place with veterinary, 
condemned food from markets and with abattoir wastes with a proportion of these 
collected with the general municipal waste (although much is taken directly to the 
landfill by the producers). 
 

2.1.4 Waste treatment and disposal 

Currently, waste is delivered to the only operational dumpsite in Bishkek – the 
Bishkek Authorised Dump Site (BADS). The dumpsite is located on a 36 hectare 
area to the North of the City with favourable geological and hydrogeological 
conditions for landfill.  
 
The main environmental and social problems of the dumpsite are caused by 
inadequacies in its operation: 
▪ There is no operational plan for filling the BADS 
▪ Waste is unloaded over too large an open area, providing easy access by waste 

pickers and also birds, insects, vermin and dogs 
▪ Waste is not compacted or covered by layers of soil, giving easy access to the 

waste by vermin, birds, insects and dogs for food, breeding and burrowing into 
the waste 
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▪ Burning of waste is widespread on the dumpsite and there is evidence of 
underground fires within the waste 

▪ There is no fence or other security system around the dumpsite enabling access 
to the waste by dogs and people 

▪ Leachate from the site collects on the clay pit to the north of the site and in the 
leachate pond to the east of the site. Although some leachate is pumped from 
this pond and recirculated, there were occasions of leachate overflow to the Ala-
Archa river basin with high nitrogen levels that breach discharge consents.  

▪ Although there is no evidence of health problems to local residents, the site is 
considered to be responsible for poor health in residential areas to the west and 
south east of the site. There is certainly nuisance from the site in the form of dust 
and odours and an unacceptable visual profile of a continuously growing site, 
populated with waste pickers and vehicles, and with no restoration programme. 
There are also vectors for disease transmission with rats, birds, flies feeding and 
breeding at the site and then moving into residential areas. 

▪ Altogether, on a yearly basis, about 700-1,000 people are involved in collecting 
recyclables on the dumpsite with up to 200 of them working there on a typical day 

▪  
▪ The entrance road leading to the dumpsite and alongside the dumpsite for 

access to the disposal areas is not maintained and is dilapidated. This leads to 
additional noise, vehicle emissions, dust and mud from vehicles straining to 
access the disposal area which has direct impacts on the local residents adjacent 
to the site and extends nuisance to the legal settlements further away to the west. 

 
Legal settlements in the area of the BADS are outside the sanitary protection zone, 
but on the western side of the dumpsite, an  informal settlement has been built within 
its sanitary-protection zone (SPZ) and lies directly adjacent to the landfill access 
road. Part of the old waste deposits and the main leachate pond is located within the 
protection zone of a gas pipeline to the East of the site, and these problems have to 
be resolved during the recultivation of the dumpsite. The BADS does not breach the 
water protection zones of the Ala-Archa river or the Ala-Archa reservoirs. 
 
To satisfy the waste disposal needs of the city for the next 15 years, a new sanitary 
landfill, one that complies with European standards, has to be built and the existing 
site needs to be reprofiled and closed.  
 

2.1.5 Recycling systems 

There are no bring systems for residents to use although some may sell their own 
recyclable materials to middlemen in the town. Recovery of materials is done by the 
private and informal sectors. 
 
Recycling firms are positive about receiving more materials through the current 
outlets suggesting that a sorting plant separating more materials from the municipal 
wastestream will be successful. 

2.1.6 Financing and operational efficiency of the MSW management 
industry 

Total annual revenues of all participants in the municipal solid waste management 
segment are estimated at KGS 710-950 million.  
 
A significant part of municipal solid waste management activities in the city is 
performed by the informal sector which, according to the Consultant’s estimates, 
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generates revenues of KGS 357-557 million or 50-59% of all sector revenues 
annually.  
 
The analysis of financial indicators of Tazalyk and Centre of Communal Payments 
revealed the main problems that need to be solved in order to increase the revenues 
of these companies: 
▪ Small size of the client base compared to the number of residential customers 

actually served results in lower revenues 
▪ Relatively low rate of payment collection 
▪ Significant size of accumulated accounts due for payment 
▪ Non-inclusion in the tariff of a number of expenditures that would be required to 

carry out work in accordance with sanitary and environmental requirements 
▪ The waste generation norm used for tariff calculation is not based on field 

assessments and factual data on collected waste 
▪ Waste collection and disposal tariff levels in Bishkek are lower than in other cities 

of the Kyrgyz Republic and in selected benchmark cities of the CIS region 
 
The Consultant has suggested methods for improving the collection of tariffs due 
within the current system, and this is essential to enable the contractors operating 
waste systems in the City in future to deliver their services to the agreed increased 
service level. 
 

2.2 Project Requirements 

 
The selection of proposals for investment in the waste service in Bishkek are based 
around a series of objectives and constraints: 
▪ The Terms of Reference for this project, requiring  

– Replacement proposal for collection equipment; 
– Improvements to the current landfill (the BADS) if it is to continue operation;  
– Assessment of alternative closure options for the current dumpsite 
– Design for the chosen improvement or closure system 
– Undertake a waste analysis and assess different treatment options 
– Provide a design and cost for the selected treatment option and assess 

markets for end products 
– Increase recycling of municipal waste 
– Identify the disposal options for residual waste and ensure a minimum of 15 

years capacity 
▪ The legal requirements for the collection and disposal of waste in Bishkek 
▪ Current EU standards and legislation for waste management 
▪ Economic considerations 
 

2.2.1 Legal requirements for the collection, removal and disposal of 
municipal solid waste in Bishkek city  

There is a full description of legal requirements for waste management in section 2 of 
the Baseline Report of 03/22/2012. A summary given in Appendix 2 looks at the main 
requirements as they affect this project, and identifies where investment has been 
proposed to meet the current legal requirements Legislation covers collection 
standards, selection of landfill sites, operation and closure of landfills. 
 
Each city can make its own legal requirements in the field of waste and the first 
tables look at the situation in Bishkek. There are additional state level best practice 
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conditions set by the Ministry of Health, although these are non-binding. Any 
additional requirements over and above those prescribed in Bishkek are also shown 
in Appendix 2. 
 
There is no legislation at present that requires separate collection of recyclable waste 
or for the services to achieve any specific level of recycling.  
 

2.2.2 Legal requirements for waste management in the EU  

In general, EBRD investment programmes should require operations to meet the 
same environmental, health and safety requirements as prescribed within the 
European Union. The main legislation controlling the disposal of municipal wastes in 
the EU are: 
▪ The Waste Framework Directive, 2008/98/EC, defining waste, recovery and 

disposal systems and when recovered material ceases to be a waste; the waste 
hierarchy, support for waste prevention, recycling and recovery; producer 
responsibility, permitting and inspection for non-landfill waste activities 

▪ Decision 2000/532/EC establishing a list of wastes. This classification system 
identifies types of waste and those that are hazardous. it links to the main 
characteristics rendering waste hazardous under the Waste Framework Directive 

▪ The Landfill Directive, 1999/31/EC covering the technical requirements for 
building and operation of landfills; defines which wastes may not be sent to 
landfill; and permit and inspection systems 

▪ The Packaging Directive 94/62/EC and subsequent additions, which set a 
timetable for manufacturers to make packaging capable of recovery and set 
minimum percentage targets for recycling and recovery of packaging materials. 

▪ The Industrial Emissions Directive, 2010/75/EU,  (incorporating the old IPPC and 
waste incineration directive requirements) 

 
There are also a large number of Directives targeting specific wastestreams such as 
end of life vehicles, batteries, and electronic equipment. 
 

2.2.3 Selected legal constraints for this project 

 
Existing Bishkek legislative requirements have been followed in the development of 
project proposals. 
 
In the absence of local legislation covering responsibility and support for separate 
collection of recyclables, the main relevant legislation for this project is the Landfill 
Directive. The project proposals include recommendation for legislation covering 
recycling that would form the basis of pilot trials and full-scale schemes in the future. 
However, at the moment there is a large amount of labour available to sort municipal 
waste and provide the right quality of materials to local end-users and the economic  
drivers that required householders to source segregate recyclables in the EU are not 
present. A review of the elements of EU legislation adopted is shown in Appendix 2. 
 
Accordingly, the project has concentrated on achieving as much of the requirements 
of the Landfill Directive as possible in Bishkek. Many of the requirements are similar 
to those covered in Bishkek legislation but the project design and costs are based on 
the higher standards of the Landfill Directive.  
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2.3 Future Options: The zero change alternative  

The existing waste management system in Bishkek does not comply with 
international standards for municipal waste management, and poses an adverse 
environmental problem with potentially dangers to public health (although this is not 
possible to quantify because of other issues of poor sanitation in the same area) and 
occupational health and safety. Changes to the system would make major 
improvements in these matters. 
 
The social impacts from change are harder to evaluate. Certainly the residents of 
legal settlements in the vicinity of the current landfill would benefit from the closure 
and recultivation of the current site. On the other hand, the 700+ persons making a 
living from the current landfill through recycling are happy with the current situation 
and changes to the waste system will impact on their way of life. A part of themmight 
find employment within a new waste system, but many will not. 
 
Whilst the zero alternative cannot be promoted, in the absence of external 
investment there are some improvements that can be made to the current system 
without substantial costs. These are discussed in detail within the project proposal 
documents and are recommended for immediate implementation to improve the 
relationship between local residents and the Mayor’s Office (including Tazalyk) prior 
to major investment and change. These include 
▪ Cover tipping trucks operated by Tazalyk with waste cover nets and monitor the 

use of these nets at the landfill site entrance. This should result in cleaner roads 
and road-sides in the neighbourhood and a reduction of conflicts with local 
communities 

▪ Reduction of the area used for waste disposal at the landfill which is extensive 
and offers easy access to scavengers whilst increasing emissions, odours and 
dust in the vicinity. The landfill management company (currently Tazalyk) should 
identify the dump area to be used for a certain period of time (e.g. a week) and 
strictly monitor waste dumping. In order to prevent conflicts with scavengers, who 
will not disappear until landfill recultivation is completed and no more valuable 
waste is dumped at the landfill, the proposal is to reduce dump area stage by 
stage, e.g. make it smaller every week. This process should be announced to 
leaders of scavengers in advance of both Tazalyk and City Council inspectors 
providing additional manpower at the landfill to direct vehicles to the chosen 
areas for disposal rather than allowing the scavengers to direct vehicles.  

▪ Compaction of incoming waste by the end of each working day 
▪ Stockpile incoming inert construction waste for use to cover dumped waste within 

24 hours. If necessary local soils can be purchased from enterprises, but this 
would be an additional cost. 

▪ Special waste streams of medical, veterinary, condemned food and abattoir 
waste should be collected separately and deposited in a 2 metre deep hole in the 
centre of the landfill and covered with ordinary solid waste that day.  

2.4 Proposed Changes to the System and Analysis of Alternative 
Options 

2.4.1 Choices for implementing a new system 

The proposals for investment are for a set of interlinking changes: 
▪ Improved collection service 
▪ Closure and recultivation of the current landfill 

Sorting equipment for separating the recyclable fraction and MBT system to 
compost part of the organic waste from the sorting plant 
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▪ Provision of new disposal system for residual waste  
▪ Additional investment to supplement green waste composting 
 
The main choices for implementation are in the location of the new landfill and the 
location of a sorting plant. 
 

2.4.2 Improvements to the collection system 

The current collection system is quite good but suffers from lack of investment over 
time. Proposals are for new compaction vehicles, new lidded eurobins and 
investment to repair problems at current collection points and to establish new 
collection points in the areas of the town without these facilities at present. 
 

2.4.3 Recultivation of the current landfill (BADS) 

The environmental and social problems associated with the current landfill need to be 
controlled through a planned closure programme.  A restoration plan will design final 
profiles to shed water falling on the site and reduce infiltration and subsequent 
leachate production, and also provide an improved visual profile for residents. The 
new final profiles will be made partly by reworking some of the existing waste 
deposited at the site, including the removal of waste on the Eastern side which lies 
within the gas pipeline exclusion zone. Additional materials will come from incoming 
municipal waste that will continue to be deposited at the BADS until the first phase of 
the replacement landfill is ready for use.  
 
All incoming material and excavated waste will be managed to higher standards than 
at present with a smaller working area, compaction of the waste, covering the waste, 
vermin control programmes, better reception, operational and management systems, 
health and safety procedures and monitoring programmes. In order to include the 
current waste pickers in future plans, picking will be allowed on incoming waste and 
reexcavated waste during restoration of the BADS and before a sorting facility is 
built, but this will be restricted to a much smaller area of the site. 
 
Leachate volumes will reduce with the restoration programme, but will be collected at 
the eastern edge of the site and recirculated into ditches within the fill. 
 
Final levels will be covered with a gravel/stone layer to enable gas collection and 
venting as required, then a sealing layer and finally a soil layer for planting. 
 

2.4.4 Investment in Recycling and Recovery 

 
There is the opportunity to increase the recycling and recovery of waste and to bring 
this into the formal sector to raise revenues for the Mayor’s Office. 
 
The proposal is for a front-end sorting plant to take the major resaleable fractions out 
of the collected municipal waste. The plant will have an initial screen to remove small 
undersize waste fragments and then waste will go along a picking belt for manual 
sorting. The undersize fraction comprises mainly organic waste and can be 
composted to make a soil conditioner for use in restoration of the BADS and new 
landfill. The final residues from the picking belt will be low in organics and will be 
taken to landfill and can be used for covering difficult wastes on the site. 
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It is suggested that the Mayor’s Office offers a concessionary short-term contract to 
operate the sorting plant such that the operators arrange and sell all recovered 
materials and pay a rental fee to the Mayor’s Office. This is more likely to encourage 
operation by those working in the informal waste recovery sector who are used to 
setting their own income levels and are unlikely to accept work from a municipal 
contractor. It is important for the long term restoration of the BADS that the current 
waste pickers have an alternative income source and are not tempted to reexcavate 
the restored landfill. 
 

2.4.5 Extension of Green Waste Composting 

The existing green waste system could be expanded at its current recycling site 
where there is additional space on adjacent land and expanded into a second site in 
other areas of the city (not determined at present). Limited investment is proposed to 
provide additional machinery to use with the system. Some of this is for intermittent 
use and will be shared with the MBT plant. 

 

2.4.6 Options for changes to final disposal of residual waste 

Thermal Treatment Options 
In European countries, where thermal treatment of waste is widely spread, this 
method is typically used for two main reasons:  
▪ Very limited availability of land for the construction of new landfills  
▪ High costs of landfill due to landfill tax or prohibition of landfill without pre-

treatment  
 
Under these circumstances, waste management entities are forced to incinerate part 
of the generated MSW. Nevertheless, from a cost perspective, the method of waste 
incineration is always more expensive than landfill, even when accounting for 
revenue from heat or electricity production. This cost difference is reflected in tariffs 
and/or partly financed from other sources, e.g. a packaging tax.  
 
In view of the above, the Consultant excluded the recommendation to build a waste 
incinerator in the Baseline study.  
 
Replacement Landfill 
 
The preferred disposal system for residual municipal waste is sanitary landfill 
operating with effective environmental controls, a good operational and management 
system, a clear restoration plan and health and safety plans for operational staff. The 
lighting of fires, reexcavation of deposited waste and waste scavenging on site will be 
prohibited and, because the valuable materials will be at the sorting plant, it is 
anticipated that control of scavenging on the new landfill will be relatively easy. 
 
The investment proposal is for a well-controlled landfill, both technically and 
operationally, with the necessary training in place. It does not propose to meet all of 
the requirements of EU waste legislation.  
 

2.4.7 Comparison of alternative replacement landfill sites 

The City needs to resolve the environmental and social problems related to the 
current dumpsite and find a suitable area for waste disposal for the future, once the 
current dumpsite will not accept new waste any more. Thus, building a new sanitary 
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landfill and closing the existing dumpsite are strongly interrelated and a solution that 
addresses both problems needs to be found. 
 
The location of the new replacement sanitary landfill is of key importance because it 
determines the overall waste management structure (e.g. the need for transfer 
stations and location of sorting plants) in the city. In general, a solution that has the 
least implementation risks is preferred to avoid the risk of long delays. Building a new 
landfill is a project of several years and the sooner it can be started, the more it 
benefits Bishkek receives in the short term. 
 
The first option for landfill location is the area adjacent to the current dumpsite. This 
area was also considered by the City when, in 2002, a decision was made to allocate 
85 ha for a new landfill, although the decision was later not ratified. There is 
significant public opposition to the existing site from legal and  informal settlements in 
the area, and this opposition can be expected for any proposed extension landfill 
since the local population is accustomed to negative impacts from the operations. 
There are settlements within 500 metres of this site, although these are  informal 
settlements.  
 
There are two alternative “preferred” locations suggested for the 1990 City Master 
Plan  
▪ an area southeast of Bishkek near the village Kuntuu, about 30 km from Bishkek 

and  
▪ an area northeast of Bishkek near the border with Kazakhstan and the village 

Kamyshanovka, about 150 km from Bishkek. 
 
The site near the Kazakh border was not visited as a 150 km distance from the city is 
perceived as prohibitively far for a municipal landfill. Assessment of this site is based 
on available satellite imagery and information received from the General Directorate 
of Architecture. The site closer to Bishkek was visited by the Consultant to gather 
information about its potential and is described in the Baseline Report of May 2012.  
 
To compare the various options available the following criteria were used: 
▪ Location and distance to Bishkek 
▪ Land ownership 
▪ Nearby settlements 
▪ Potential solution for recultivation of the current dumpsite 
▪ Topography 
▪ Geological and hydrogeological conditions 
▪ Expected implementation risks 
 
Table 1 summarizes the general assessment of the main options presented to the 
Consultant1. 
 

Criteria Area adjacent to 
current dumpsite 

Area near Kuntuu 
village 

Area near Kazakh 
border 

Location and 
distance to 
Bishkek 

12 km from city 
centre on good 
roads (except for 

Around 30 km on a 
relatively poor 
road. 

Around 150 km. 

                                            
 
1
 Based on information obtained through own investigations (Kuntuu site) and received from 

the Bishkek General Directorate of Architecture and Urban Planning (letter from March 12, 
2012) 
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last part on access 
road). 

Land ownership Within city limits. Land not owned by 
the City, currently 
used as agricultural 
land. 

Land not owned by 
the City, currently 
used as agricultural 
land. 

Nearby 
settlements 

Some dwellings of 
the  informal 
settlement 
bordering the 
current dumpsite 
are nearby. Legal 
settlements in 1< 
km distance. 

Several villages 
and farms within 1 
km radius seriously 
limiting the 
available landfill 
area due to 
sanitary protection 
zones. 

Can be placed in 
3< km distance 
from nearest 
settlements. 

Potential solution 
for recultivation 
of current 
dumpsite 

Excavated soil can 
be easily used for 
recultivation works. 

Transportation of 
excavated soil to 
current dumpsite 
would be more 
expensive due to 
distance. 

Transportation of 
excavated soil to 
current dumpsite 
would be very 
expensive due to 
distance. 

Topography Flat area with old 
clay pits. 

Limited flat area 
with edge of 
mountains (200 
meter hills) within 
1-1.5 km from the 
road. A stream 
crosses the area 
flowing to the 
north. 

Flat area. An 
irrigation channel 
crosses the area 
with an irrigation 
pond nearby. 

Geological and 
hydrogeological 
conditions 

Favourable based 
on drillings and 
analysis of probes. 

No information 
available. 

No information 
available. 

Expected 
implementation 
risks  

Resistance from 
neighbouring 
settlements. 

Resistance from 
four nearby towns 
(Ismail, Kyzyl-Tuu, 
Tokbay, Kuntuu). 
Difficulty of 
negotiation with 
Sokuluk rayon and 
Chui oblast. 

Resistance from 
nearby towns 
(Kamyshanovka, 
Nizhnechuysk) and 
potentially from 
Kazakhstan. 
Difficulty of 
negotiation with 
Sokuluk rayon and 
Chui oblast. 

Table 1: Comparison of new landfill site alternatives 
 
Based on this initial assessment of the options presented, the Consultant believes 
that the location adjacent to the current dumpsite on the north has several 
advantages over the other options: 
▪ The site has favourable geological and hydrogeological conditions. This is 

confirmed by field work. (there is no evidence of the conditions at the other two 
sites and they may be positive for landfill as well)  

▪ The ecological and social problems with the current dumpsite have a much better 
chance of being resolved if investments into a new sanitary landfill and potential 
front- and rear-end facilities are carried out in the nearby area. Moving disposal 
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into another location runs the risk that the existing site is left without 
implementing a recultivation plan. This solution would likely create new conflicts 
with settlements near the new area whilst not resolving the existing ones.  

▪ An extension to the current landfill (which will be used for a sanitary landfill built 
according to European standards) would be combined with the remediation of the 
existing landfill in a way that substantial synergies can be achieved to reduce 
overall cost and enable easy continuation of waste services.  

▪ None of the presented alternative sites are in control of the Municipality. 
Acquiring those lands would present serious challenges and would draw out the 
process of building a new landfill. 

▪ The distance, and hence the transportation costs and emissions related to fuel 
use, to the new sites are significantly larger than to the current one. A 150 km 
distance to a landfill is prohibitively long even in areas with very good roads and 
available transfer stations; the 30 km distance over poor roads would be 
particularly difficult to manage in winter months 

 
Therefore, the Consultant has argued for using the site adjacent to the current 
dumpsite (to the north) and to plan development of the new site with recultivation of 
the old landfill to minimize and in most cases eliminate the environmental and social 
impacts of the current dumpsite. 
 

2.4.8 Residual risk and liabilities 

 
Choosing the new landfill to lie alongside the old dumpsite maximises the chances of 
successful recultivation of the BADS but also could make it more difficult to allocate 
potential future impacts from the landfill to residual impacts from the old dumpsite or 
new impacts from the new landfill, and this would affect future liability. 
 
The existing dumpsite is in the ownership of the City Council which is responsible for 
the existing environmental impacts of the BADS and would continue to have that 
responsibility in the future. The proposed contract of work to mitigate current 
environmental impacts from the BADS will reduce potential problems and bring the 
current site the required distance from protection zones associated with water 
resources and the gas pipeline, but does not eliminate all possibility of negative 
impacts in the future.  
 
There are five risks that could generate impacts from the site in the future: 
▪ Leachate egress reaching the river 
▪ Fires continuing to burn on site leading to sudden settlement of the landform and, 

potentially, breaking out throughout the sides of the site 
▪ Landfill gas leaving through the sides of the site to the west and affecting the 

adjacent informal housing 
▪ Scavengers undertaking landfill mining on the recultivated and restored site 

which will allow surface water ingress, release odours, encourage vermin etc. 
▪ Occupation of the site to form new informal settlements or other activities that 

could destroy the restoration and gas permeable layers 
 
The BADS will remain unsealed at the base, and contains existing fires within the fill. 
The proposed work will minimize surface water ingress reducing future generation of 
leachate, intercept leachate egress, and collect excess gas as well as recontour, 
compact and cover the waste. 
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Recultivation will not change the water flow patterns at the base of the BADS, only 
the quantity of flow.  Leachate currently runs out of the BADS to the east and down to 
the Ala-Archa river through a series of lagoons and ditches. This flow will be 
intercepted and diverted to a leachate lagoon, and the quantity will reduce over time 
once the recontouring sheds surface water from the site. There is a second, much 
smaller, leachate outlet to the North East of the site. This is an area where the new 
landfill will join the old landfill with an impermeable seal between the two areas. 
There are now three possible outlets for any leachate from the old dumpsite: through 
the seal, under the new landfill or laterally to be intercepted by the leachate drains 
around the old dumpsite. It is expected that lateral movement will be the main route 
since the weight of waste in the new landfill should help to seal any gaps left between 
the basal seal and underlying impermeable strata, and leachate produced within the 
new cells will provide an equal and opposite pressure on the side seals. In any event, 
pressure of water in this area will reduce over time due to restricted surface water 
ingress rendering the smaller leachate outlet even less over time.   
 
The recultivation works should eliminate fires in the upper sections and side areas of 
the site, and enable any fires intercepted in the works to be put out. It cannot 
eliminate any hidden deep fires within the fill that are not made apparent during the 
recultivation process, although these are far less likely to exist and the work 
undertaken will radically reduce ingress of oxygen to support combustion. 
 
Landfill gas will continue to be generated at the site. The new waste added to the 
site, and the recontoured waste, will all be above ground level and would require high 
pressure to occur within the higher layers of the landfill to push this through the 
existing waste and laterally out of the site rather than to rise into the porous layers 
placed above the waste and connected to the gas flare. Monitoring programmes will 
identify if there are large gas volumes in the BADS and if this has migrated into 
pipework along the access road. Finally, since the informal housing does not have 
footings or services, any gas migration could not accumulate in cellars or move 
through cable or pipe trenches into the homes. 
 
The most likely risk of environmental damage and additional costs to repair systems 
is if existing scavengers continue to excavate in the BADS after reconstruction and 
restoration. This would allow surface water into the waste, generating more leachate 
(although still far less than at present), potentially result in new fires being started, 
and prevent reuse and hence economic benefits from the restored land. The 
proposal to install a sorting plant in the vicinity provides potential employment for a 
proportion of the scavengers, and the proposal to allow waste picking on the 
reexcavated waste during reconstruction should show to the scavengers that the 
money generating materials in the top layers of waste have been removed and that 
mining will not be profitable. 
 
Potential occupation of the land by informal settlers or persons wishing to use the site 
for other purposes needs to be controlled, and this is easiest to ensure if the land has 
an identified purpose. The ESAP requires a planned after-use prior to contracts being 
let for new works in the area. This is primarily to ensure that the final proposed 
contours are applicable to the final end use and that the end use will not disturb the 
gas permeable layers and underlying impermeable layers, but also will allow end 
users to be identified and have an interest in the land as it is restored. 
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2.4.9 Comparison of alternative locations for sorting plants and 
associated MBT plant 

Moving the recovery of recyclables from the informal structure occupying the current 
landfill to a planned system in the control of the Mayor’s Office and its contractors is 
a key goal of the new waste management system. This is in order to: 
▪ To increase the amount of recyclate produced 
▪ To reduce the amount of landfilled waste and thereby extend the life of a landfill 

(roughly double it) 
▪ To reduce future landfill emissions (leachate, landfill gas) prior to their treatment 
▪ To create additional revenue for covering landfill operation costs,  
▪ To eliminate the attraction of the landfill for waste pickers and hence improve 

nuisance impacts to local residents, and 
▪ To offer better working conditions to those waste pickers who wish to take 

permanent employment recovering recyclate. 
 
Two options to achieve this are at hand: 
▪ To take out recyclable materials during waste transfer in a few facilities (two to 

four) closer to waste generation areas than to the landfill, with potential locations 
analyzed below. 

▪ To take out recyclable materials in a central facility located directly at the landfill. 
 
At present the second option seems to be the better option when looking at typical 
distances between collection areas and the current landfill complex. Based on the 
Consultant´s experience waste transfer with a fleet of vehicles offering an average 
capacity of 5 tons is usually advisable at distances of > 25 km only. Another (cost) 
argument in favour for the second option is the fact that one single facility requires 
less investment than a few smaller facilities offering in total the same capacity as the 
single, larger facility.  
 
Because of the strong informal sector currently involved in sorting waste on the 
landfill, it is emphasized that successful implementation of such a system at the 
landfill largely depends on the role of these informal operator(s) and their 
preparedness to enter a proper and documented relationship with Bishkek 
Municipality. 
 

 Sorting plant(s) in the city Sorting plant at the 
landfill 

Suitable location 
required without 
residential premises 
within 300 metres 

Not available easily. One site 
possible, but it is adjacent to 
market area with high 
pedestrian use. 

Some  informal 
settlements within 300 
m, no legal settlements 

Collection costs Higher: transfer of waste is 
usually more expensive for 
distances less than 25 km 

No change to current 
system 

Cost of investment Higher. Both because of 
development at multiple sites 
but also that mitigation 
measures will be more 
extensive in residential areas 

Lower: constructed as 
part of landfill reception 
area and only one unit 
required; noise, dust and 
odour controls delivered 
by soil bunds and 
planting 

Use of organic 
fractions from 

Increased environmental impact 
if MBT system used in the city 

Composting on adjacent 
site with sharing of some 
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screening sites, but can be taken to landfill 
for windrow composting. 

equipment and use of 
composted materials 
directly on the landfill. 
Storage space for 
maturation heaps 

Long term 
development 

Larger sites with industrial 
function have potential to 
encourage new industries to use 
recyclate 

Potential to extend MBT 
plant to residual waste 
composting to reduce 
organic fraction to landfill 
even further 

Table 2 Comparison of options for locating sorting plant 
 
Three suggested sites within the city boundaries were evaluated fully in the Baseline 
Study section 6.5.3.2 and summarized in Table 3: 
 

 Litovskaya 
centre 
 

Chon Aryk centre Sverdlovskiy centre 

Main access 
roads into the 
site 

Main access road 
to the site through 
an industrial 
estate. Road in 
good condition 
and three vehicle 
width.  

Main access roads to 
the site are very 
good. Reasonable 
sightlines for exit 
from site. Access 
roads are through 
residential areas  

Access road is in very 
poor condition and 
requires complete 
rebuilding from sub 
base. Extensive 
pedestrian and 
vehicular traffic at the 
site entrance. 

Building size, 
height  and 
condition 

Large building 
subdivided into 
three areas with 
several access 
points, allowing 
for waste inlet, 
recyclate outlet 
and residual 
waste outlet to be 
kept separate. In 
good condition 
apart from 
damage to 
window glass.   
Large office block 
attached. 
 

Long and relatively 
low building available 
with two separate 
sections. No ability 
for vehicles to unload 
inside the buildings, 
but good space for 
picking belt. 
. 

Two buildings 
available. The first is 
relatively small, 
sound, and is 
adjacent to the 
access road with 
risks of odour, dust 
and litter affecting the 
market area. This 
building has the 
height required and a 
large open area with 
access at both ends 
enabling waste to 
travel through the 
sorting plant.  
 
The second building 
is larger, and away 
from the market area, 
backing onto an 
industrial site, but the 
roof is supported by 
six brick pillars which 
make the internal 
space inflexible.  

Water, Yes Yes, at the site, but Yes. Both buildings 
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electricity 
supply and 
drainage to 
sewer 

would need 
connections...  

have electricity. 
There is water and 
sewerage on site for 
connections. 

Ability to unload 
incoming 
vehicles within 
the building 

Yes 
 

No No 

Ability to load 
residues  inside 
the building 
 

Not without easy 
adjustments.  

Not without 
reorganisation of the 
yard area. 

Not without 
adjustments.  

Turning circles 
for vehicles 
 

Excellent Difficult with existing 
structure  

Excellent 

Space for bulk 
storage of 
sorted materials 

Yes Yes Yes 

Vehicle and 
container 
storage 
 

Plenty of space Plenty of space in the 
complex, but hard 
surfacing required  

Plenty of space 

Proximity of 
housing to the 
sorting building 
and to the 
access point 
 

Within 25 metres 
of the potential 
sorting building on 
the other side of a 
small road. 
 

Access point and 
sorting building are 
adjacent to 
residential street. 
Housing well within 
50 metres. 

No immediate 
adjacent housing, but 
a substantial market 
area on the street 
opposite the access 
point and housing 
within 300 metres 
Potential for building 
well back from the 
road and no obvious 
problem with litter, 
odour or dust. 

Location Location is in the 
east of the city.  

Location is in the 
south of the city. 

Location is in the 
North of the city, 
relatively close to 
current landfill. 

Security Good Poor Good 

Likely main 
investment in 
addition to 
installation of 
the picking belt 
and associated 
containers 
 

Repair of access 
road installation of 
cranked metal 
arms and three 
strands of barbed 
wire above 
surrounding walls 
to secure the site; 
repair of windows 
to reduce noise 
and odours from 
sorting; plastic 
screens on 
vehicle entrance 

Building access 
roads within the site; 
Building repair and 
reorganization; 
covered loading and 
unloading areas; 
fence around larger 
area than current 
buildings. 
Noise, insect  and 
odour controls 

Access road requires 
substantial rebuilding 
for long term heavy 
traffic and to reduce 
noise and vibration 
from waste vehicles.  
Potential sorting 
building requires 
extension to enable 
vehicles to unload 
waste and drainage 
systems. Internal 
walls need demolition 
(not load bearing). 
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and waste exit to 
building to control 
insects and 
odours. 

Noise, insect  and 
odour controls 
Could be used for 
trials with very small 
investment. 

Future potential Yes, with 
minimum 
investment 

No real potential as a 
long-term sorting 
plant and transfer 
station.  

Yes, but with 
extension or 
replacement building. 

Table 3: Assessment of potential alternative sorting line locations 
 
A pilot sorting line could be operated in one of these locations during the recultivation 
of the existing landfill and construction of the main sorting plant. Such a project could 
help more precisely determine the amount and quality of recyclables and enable the 
Council to undertake effective negotiations for the subcontract to be let at the sorting 
plant. Taking into consideration the 100 metre sanitary protection zone required for 
an MRF, only the Sverdlovsky site can fulfil current requirements. Through 
negotiations, the head sanitary doctor of the regional centre of the State sanitary and 
epidemiological control organization could determine a different sanitary protection 
zone for this type of facility on a temporary basis. If a favourable decision can be 
reached, it would be better to locate the pilot sorting line at the Litovksy site where 
the building can be adapted to sorting without major redesign and access roads are 
excellent. 
 
The idea of a pilot sorting line is suggested and supported by Tazalyk who would 
operate the pilot line and report results to the Mayor’s Office. Second-hand 
equipment may be available for this purpose. 
 

2.5 Final proposed scheme 

Collection 
The proposal for investment in waste systems in Bishkek covers waste collection, 
recycling and waste disposal for general municipal waste and some limited 
investment to improve the disposal of special/difficult wastes. 
 
The investment in collection services is primarily in new vehicles and containers as 
well as some money to improve the waste collection platforms and extend waste 
collection points into areas of the town that are not served at present through 
services funded by the Mayor’s Office.  
 
New containers will be lidded euro containers and large bulky containers to reduce 
access to feral dogs and to reduce odours and visual nuisance at the collection 
points.  New waste collection vehicles with lifting gear for new containers will replace 
the older vehicle stock, reducing the fuel use per kilometre travelled and the 
emissions to atmosphere associated with the older vehicle stock. The proposed 
investment does not replace all of the containers and vehicles in use at present since 
some of the existing vehicles and related containers will be retained in service and 
help to extend the collection service to new areas of the City.  
 
Recycling and Reuse 
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At present, almost all recycling of waste is within the informal sector. The investment 
proposes an undercover screening unit and picking belt to be erected at the entrance 
to the landfill complex. Almost all collection vehicles2 will discharge their load into the 
recycling area and the waste will be picked over to recover recyclate by two shifts of 
workers. Undersize fragments coming through the screen will go to the adjacent MBT 
area where they will undergo aerobic treatment in windrows prior to screening and 
use in site restoration and landfill cover, depending on size. The recycling and 
composting areas will be on hardstanding and site drainage will either be used to wet 
the compost windrows or transferred to settlement ponds.  The investment proposes 
mechanical equipment to turn the windrows and a netted section to protect new 
windrows from bird damage. This area and equipment can be used in the future for 
composting all of the residual waste if the City Council wishes to implement this 
method of pre-treatment to reduce landfill leachate and landfill gas. 
 
Recyclate traders and end-users have a long history of purchasing materials from the 
landfill and the new system will improve access to the recyclate and provide more 
materials for re-use. Discussions have taken place with these end-users and there is 
confirmation of a willingness to purchase this additional material.  
 
Existing waste scavengers on the landfill have expressed interest in taking work at 
the sorting plant and provide expertise in identifying the usable fractions of the waste. 
The sorting line could provide employment for about 200 persons. 
 
A small investment is proposed for the existing green waste composting sites to 
increase performance.  Some of the equipment will be mobile and shared with the 
new MBT plant, particularly screening equipment that is used infrequently. 
 
  

                                            
 
2
 Loads with clinical or veterinary waste or loads of construction materials will go directly to 

the landfill. 
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Schematic view of reception area, MBT and sorting plant 
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The proposed landfill complex showing existing BADS, replacement landfill, MBT 
plant and sorting plant 
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Disposal 
Residual municipal waste will go to the landfill in the same area as the existing 
dumpsite. The new landfill complex will comprise a reception area next to the MBT 
and composting plants, the recultivated existing dumpsite and a new sanitary landfill 
to the North of the existing site in the current mineral extraction site providing 
materials to the brickworks. A geological survey has shown that the underlying soil 
conditions are suitable for landfill and that sufficient volume can be provided that is 
outside the sanitary protection zones for river, reservoirs and gas pipelines.  A newly 
constructed access road will go around the perimeter of the two sites providing easy 
access to all disposal areas with minimum need to traverse waste areas and direct 
access to the surface water, leachate and landfill gas control systems. The perimeter 
access road will be hardsurfaced and laid to falls so that it can be kept clear of dust 
and mud throughout the year.  
 
A two-stage process provides sufficient landfill capacity for more than the next 15 
years. 
 
Firstly, the existing dumpsite will be reworked to provide a profile that will shed 
surface water and hence reduce production of leachate in the future. It will also 
remove waste at the Eastern side of the landfill to make sure that the sanitary zone 
for the main gas pipeline from Khazakhstan is respected.  The waste dug out of the 
existing site and new waste coming onto the site will be available to the informal 
pickers to continue to take recyclables from the waste and to provide a continuing 
income in advance of the main recycling site development. However, the conditions 
for waste picking will change progressively during this period as the area of waste left 
open for picking is reduced and new waste is directed to a smaller open face. Fires 
on site will be controlled and extinguished. The visual nuisance, odours and 
particulates from the existing dump will reduce progressively during this restoration 
period and reduce the impact on residential areas in the vicinity.  
 
The final profile of the old landfill will be covered with a porous layer to enable landfill 
gas movement to collection pumps (if required). Gas will be discharged through the 
flare stack on the adjacent replacement landfill. The porous layer will be covered with 
a low permeability layer of soil to prevent downward migration of water, and then with 
restoration materials comprising incoming soils to the site and the products of the 
new composting system. Surface water from the landfill will be collected in a trench 
and pipe system around the edge of the landfill and excess will be stored in two 
rainwater ponds. One of these will be near to the main site entrance where it will act 
as a firepond. The other at the opposite corner of the landfill where it is available for 
dust suppression on access roads. 
 
A new sanitary landfill to the North of the current dumpsite will be constructed to the 
standards required under the EU Landfill Directive Annex 1 with sealed cells, a 
leachate collection system and a gas collection system and flare.  Construction will 
commence whilst the existing landfill undergoes recultivation so that the first sealed 
cell together with all required leachate collection lines, collection pumps and 
monitoring points is ready to take over the waste disposal function when needed. 
Leachate treatment is not expected to be needed because of the anticipated water 
balance of the site. Storage ponds are part of the scheme for evaporation of surplus 
amounts during the summer months, but these could become leachate treatment 
ponds if required in the future. It is not expected that there will be enough landfill gas 
to warrant commercial exploitation for heat or power, but this option will be reviewed 
during the monitoring process and the initial flarestack could be replaced at a later 
date. 



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

29 

 

 
The new landfill requires a significant improvement in operation and management of, 
particularly, the recycling and disposal system.  The proposal is for two separately 
operated municipal companies: Tazalyk for waste collection and a new special 
purpose vehicle (SPV) to manage waste recovery and disposal. Operation of the new 
sorting line would be let on contract so that the Mayor’s Office receives a regular 
income that will pay for the investment, and that the operator has incentive to recycle 
the maximum amount.  
 
Training programmes are prescribed for all personnel within the waste collection, 
recycling and disposal systems to change attitudes and behaviour to attain good 
operational standards and also to operate the new equipment. The new system will 
require increased annual expenditure on waste management by the Mayor’s Office 
which needs to be supported through improved collection of tariffs from the 
population. 

3 Environmental baseline conditions, Impacts of the 
development proposals and mitigation measures 

A baseline report on environmental and social conditions was delivered in May 2012 
This part of the ESIA summarizes the baseline conditions and discusses the positive 
and negative impacts of the development proposals, any necessary mitigation 
measures and potential opportunities to provide environmental and social 
improvements in the area. The mitigation measures, and the need to monitor their 
implementation, are the basis of the environmental action plan descried in section 5 
and the environmental monitoring plan descried in section 6. 

3.1 Physical environment 

3.1.1 Climatic conditions  

The city dump is located in the southern part of the temperate latitude zone some 
750metres above sea level, far from large water bodies. It is a relatively arid climate, 
but openness to the north and north-west favours penetration of arctic origin cold air 
masses. Despite comparatively low latitudes, winter in this region is rather cold.  
 
Thermal conditions of the region are specified by a complex combination of solar 
radiation and atmospheric circulation becoming apparent in a complex alternation of 
incoming warm air from the south and cold air from the north. Combination of these 
factors leads to a wide diversity of temperature conditions on a daily, seasonal and 
annual basis. Average annual air temperature is 10,2°С. The coldest month is 
January (-4,6°С), and the warmest one is July (24,5°С) (see Table 4). The lowest air 
temperature was observed in December 1930 (-38°С), and the record heat was 
registered in July 1983 (43°С).  
 
Daytime thawing is usual in winter, on average 18 days per month. Daytime 
temperatures can reach 20C. In contrast, there can be periods of up to 30 days 
without daytime thaws where daytime temperatures are below 0C. Sometimes falls of 
temperature are so severe that during 8 days or more the average diurnal air 
temperature is bellow -25С (December 1954, January 1955). During some years 
abnormally cold or abnormally warm weather may be kept for the whole winter. Such 
winters are observed one-two times in 10 years. 
 

I II III IV V VI VII VIII IX X XI XII Year 
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-4,6 -2,5 4,1 11,8 17 21,5 24,5 22,9 17,7 10,6 2,5 -2,8 10,2 

Table 4 Average monthly and yearly air temperature, 1958-2008 (С) 
Source: Kyrgyzhydromet  
 
The Kyrgyz Ala-Too mountain ridge affects greatly the climate of the whole Chu 
valley and, in particular, the region of the municipal dump. It results in the formation 
of a “pre-ascent zone”, which results, first of all, in the increase of precipitation at the 
foothills in comparison with the adjacent plains. Wind conditions in the region of the 
dump are also connected with Kyrgyz Ala-Too. The territory of the dump is in the 
system of mountain-valley circulation – at night the wind blows down the slope, in 
daytime it blows up the slope.  
 
The average monthly relative humidity varies from 44% in June and July to 74% in 
March, and the average yearly relative humidity is 60%. The region of the dump is 
characterized by scanty precipitation due to its remoteness from seas and oceans – 
the main sources of moisture. Precipitation within a year is extremely uneven due to 
seasonal prevalence of the types of atmospheric circulation stipulating precipitation 
of Table 5.  
 

I II III IV V VI VII VIII IX X XI XII Year 

22 27 47 70 62 38 18 12 16 35 36 26 409 

Table 5 Average monthly and yearly sum of precipitation, 1958-2008 (mm) 
Source: Kyrgyzhydromet  
 
Within a year an average atmospheric precipitation is 409 mm. which falls mainly in 
March – June. Snow cover begins in the middle of December and remains until the 
end of February. The highest average snow cover reaches 13 cm, and in winters with 
little snow the depth of the snow cover is 3 – 7 cm.  
 
The average yearly air pressure is 929 millibars. The lowest average air pressure is 
in July – 922 millibars, and the highest one is in November – 936 millibars.  
 
The location of Bishkek in the central part of Chu valley formed by Kyrgyz ridge (in 
the south) and Chu-Iliy mountains (in the north) determines, mainly, the peculiarities 
of wind conditions of the city. Due to significant roughness of the underlying surface 
Bishkek is characterized by weak wind velocity. 
 
Wind conditions of the city are characterized by the prevalence of mountain-valley 
winds, the average velocity of which does not exceed 2-3 m/s, and repeatability of 
calms is 20%. During a year there are, on the average, about 30 cases of wind 
intensification up to 15 m/s and more, mainly, from the western direction. On the 
average, once in 5-7 years there may be very strong winds with a velocity of 25 m/s.  
 
The prevailing wind directions in Bishkek are from the South-East through to South-
West which account for 50% of the time, with nearly 20% attributed to calm 
conditions. Winds from the North and North-East, which would have the most impact 
on the residential areas closest to the landfill, only occur 12% of the year. 
 

3.1.2 Hydrogeological structure and soil   

The area of the current landfill and extension landfill to the north lies on a 
homogeneous heavy loam of the upper quaternary proluvial-alluvial deposits of up to 
100 metres depth, the top layers of which have been extracted for brick making. This 
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type of loam has a void ratio of 0.82-0.92; bulk density of solid phase 1.41-1.48 
g/cm3; plasticity index 7.8-8.5; volume humidity 13.3-18.5; and compaction degree - 
0.58-0.94. 
 
The aquifer beneath the loam comprises hydrophilic layers of medium gravel and 
coarse sand to a depth of 3-10metres, within the quaternary proluvial-alluvial 
deposits. The groundwater is under pressure and, if the confining layers are 
breached, will emerge at the surface... The groundwater is alkaline with a salinity of 
0.17g/l. Groundwater flow is to the North and East of the site towards the Ala Archa 
river. 
 
Impacts of climate and geology on the development  
 
The landfill area benefits from reasonably calm wind conditions most of the time so 
that litter and dusts will not carry far into residential areas around the site. Dust is a 
visual impact rising above the landfill and above uncleaned access roads rather than 
a health issue through dispersion. Similarly, emissions from vehicles, and from the 
landfill, are of main relevance to the operators and workers at the site and the  
informal settlement adjacent to the site. 
 
Intensive rainfall over a few months, followed by relatively arid conditions, makes it 
hard to provide adequate storage for surface water run-off and to prevent restoration 
soils being washed off the site unless water flows are modified through vegetation. 
Low temperatures in winter months, and the potential for daily freezing and thawing 
processes, means that restoration soils are open to damage. The restoration plan for 
the landfill, and the related cell sizes, need to ensure that the site is restored 
progressively with each section finished by mid august so that planting has time to 
establish before winter snows, and there is a substantive vegetative cover before 
early summer extensive rains. 
 
The continuous loam layer underneath the current dump and the extension landfill 
area offers a natural barrier to protect groundwater from leachate from municipal 
waste. Evidence of this can be seen by the puddles of wastewater accumulating to 
the North East and East of the current landfill. 
 
In addition, the physical properties of the loam make it suitable as a cover layer for 
recultivation of the landfill and as a basis for cell design and construction and pond 
construction for surface water and leachate in the new landfill. 
 

3.2 Water Resources, Hydrogeological Conditions and water pollution  

3.2.1 Summary of Baseline position 

The Ala-Archa river flows through Bishkek city, to the east of the municipal dump. 
The distance from the edge of the dump to Ala-Archa River is 200-250 metres. 
According to “Provisions on water protection zones and belts of water objects in the 
Kyrgyz Republic” approved by the Decree of KR Government on July 7, 1995, No 
271, a water protection zone for Ala-Archa River is determined as 100 metres.  
 
There is no regular monitoring of the Ala-Archa river, but on December 11, 2008, the 
Department of Ecological Monitoring of the State Agency on the Protection of the 
Environment and Forestry at KR Government made point sampling to check the 
water quality. Location of the monitoring points is not known. The results of the 
analyses are given in Table No 6 and show that, with the exception of ammoniacal 
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nitrogen which doubles the MPC in one sample, the river meets quality standards for 
fisheries. 
 

Name of the 
ingredient   

Measuring 
unit   

Analysis data on 
points   

MPC for  fishery 
category     

176 177 

РН ml/l  7,56 8,13 6,5-8,5 

BOD5 mgО/l 2,1 2,5 3 

Ammonium 
nitrogen    

ml/l 0,039 0,08 0,039 

Nitrite nitrogen   ml/l 0,01 0,016 0,024 

Nitrate nitrogen   ml/l  1,0 2,1 9,0 

Chlorides    ml/l  3,5 18 300 

Sulphates    ml/l  27 55 100 

Anionic  synthetic 
detergents   

ml/l  0,01 0,01 0,1 

Oil products   ml/l  0,04 0,05 0,05 

Table 6 Results of water samples in Ala-Archa River on December 11, 2008 
Source: State Agency on the Protection of the Environment and Forestry 
 
In November 2010 point sampling occurred to check quality of wastewaters from the 
municipal sanctioned dump. The volume of leachate was not determined so the 
impact on receiving waters cannot be established, but the leachate quality is up to 
two orders of magnitude higher than discharge standards, with particular problems 
with nitrogen compounds. 
 
The results of the infiltrate analysis show that:  
▪ Ammonium nitrogen 830 times exceeds MPC;   
▪ Nitrite nitrogen 4 times exceeds MPC;   
▪ Nitrate nitrogen 2 times exceeds MPC; 
▪ Chlorides 27 times exceed MPC; 
▪ Sulphates 13 times exceed MPC.  
 

Name of the 
ingredient   

Measuring unit Analysis data  MPC for 
household 
sewage    

Ammonium 
nitrogen    

ml/l  1660 1,5 

Nitrite nitrogen   ml/l  4 1,0 

Nitrate nitrogen   ml/l  20 10,2 

Chlorides    ml/l  8224 300 

Sulphates    ml/l  1332 100 

Table 7 Results of the analyses of waste waters quality at Bishkek municipal 
sanctioned dump, November 17, 2010 
Source: State Agency on the Protection of the Environment and Forestry   
 
In November and December 2011, a continuous flow of polluted water was seen 
leaving the eastern flank of the site and flowing through a ponded area and along 
ditches to the Ala-Archa river. Flowrate was estimated at 50l/sec. At the same time, 
there was a large pond of leachate at the base of the North- Eastern flank of the site 
with no obvious flow towards the river system, but potential infiltration to the soils 
below. 
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The geological survey undertaken by this project took some samples of the 
groundwater around the site which showed that the general quality of groundwater is 
reasonably good and there is little sign of pollution from the leachate. The exception 
is borehole 3 which is in a lower area between the dump and the river where 
overflows from the leachate lagoon is contaminating the hydraulic zone. This is in an 
area where the impermeable layer underlying the landfill is nearer to the ground 
surface as it approaches the lower levels of the Ala-Archa river. Leachate is travelling 
as surface water through lagoons and ditches away from the landfill and entering the 
groundwater near the river. 
 

 
Figure 1 Locations of borehole sampling around the BADS 
 

3.2.2 Impacts of proposed developments 

The proposed development will reduce environmental impacts to surface waters. 
There are no impacts on water resources or water quality from the proposed changes 
to the waste collection system. Recultivation of the new landfill will reduce any water 
pollution from the current dump by shedding surface water. Mitigation systems 
related to the new landfill cells will control groundwater and surface water pollution. 
 
Impacts of the new sorting and composting plants 
The sorting and composting plant could have a small negative impact on water 
quality, primarily on surface water quality, but this can be completely controlled 
through mitigation measures.  
 
Precipitation falling onto the new sorting and composting areas could generate 
leachate from the waste to infiltrate the ground below or wash away to the Ala-Archa 
river. Even if the water is not contaminated by waste, uncontrolled run-off could make 
channels through the surrounding restored ground and wash soil particles into the 
river system where it has a detrimental impact on plant growth and hence fish 
breeding. There is also a risk of oils and fuels for the equipment washing to river or to 
ground unless the storage area is bunded. In addition to precipitation flowing away 
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from the site, the site will need to be cleaned regularly to avoid build up of odours 
and vermin, and this will generate more lightly contaminated water leaving the site. 
 
Mitigation measures are needed to control and manage flows. The composting 
process requires addition of water during dry months and any lightly contaminated 
recycled water can be used for this. The active parts of the sites (the sorting plant 
and the composting windrows) will be on hardstanding laid to falls leading water to an 
underground storage tank via an interceptor to capture solids and oils. The water in 
the tanks will be used first to add moisture to the composting process, particularly in 
summer months and secondly for washing the hardstanding areas. Excess water can 
be used for dust suppression on the landfill access roads in dry periods; overflow of 
this tank is to a settlement lagoon to the south east of the site. This will only occur in 
times of high rainfall so with high dilution. 
 
There will be a roof over the sorting plant, and clean precipitation from here will be 
collected and either added to the water in the storage tank if there is spare capacity, 
or added to the rainwater fire pond near the site entrance (again, overflow from here 
can go to  lagoons to the South East of the site if required) 
 
Drainage systems for the landfill will divert water run-off from entering the site. If this 
is not sufficient, a cut-off surface water drain is needed to divert water around the site 
and to the run-off lagoons or back into the firepond. 
 
 

Mitigation Measures 
▪ Hardstanding for the sorting plant and composting windrows laid to falls and 

leading to interceptor and storage tank with overflow pipe to settlement 
lagoon to the South east of the site area  

▪ Bund around any storage of fuels and oils for the plant machinery 
▪ Roof over sorting plant with collection of precipitation and delivery either to 

storage tank if capacity available or to fire pond near entrance of the site 
▪ If required, cut-off drainage system on upstream side of the composting and 

sorting plant to divert surface water run-off around the site and then back into 
the landfill site drainage system or to the fire pond. 

 
 
Impacts of recultivation of the dump and operation of new landfill cells 
The current dump is generating leachate with high chain hydrocarbons, high chloride 
levels and relatively high biological oxygen demand. Ammoniacal nitrogen levels in 
2010 were exceedingly high and is highly damaging to fish stocks. There were 
occasions of leachate overflow to the river basin to the East of the site. 
 
Recultivation of the existing landfill will radically reduce the environmental impact. It 
will reduce groundwater and surface water pollution from the existing dump by 
reducing infiltration of water into the waste through recontouring, cover layers and 
restoration planting. Any remaining leachate produced will be intercepted and stored 
in a leachate lagoon where it will partly evaporate with any excess pumped to the 
leachate lagoon in the new extension landfill 
 
New landfill cells will be fully sealed to prevent surface and groundwater 
contamination. They will include basal seals, a leachate collection system to prevent 
groundwater contamination, a final seal to shed precipitation and a final profile that 
will shed precipitation. The final profile of the new landfill cells and the recultivated 
dump will be planned as one to enable effective run-off and drainage systems. 
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Restoration of the new cells will be done on a continuous programme to ensure that 
the top layers are sealed, covered and vegetated (this might be a temporary 
restoration).  A surface water drainage system will collect excess surface water 
running from the final site contours and direct this to lagoons for fire control or dust 
suppression. Construction work will be done to quality standards and there will be an 
operation and management plan for working the site.  
 
Collected leachate will be channelled and pumped to a leachate lagoon on the North 
eastern area of the site (for Phase 1 of the extension). Most leachate will evaporate 
during dry weather, but recirculation back into the landfill will be used when there are 
excess amounts. The quantity and quality of leachate will be monitored to check 
whether further treatment options are required.  
 
The overall environmental impact of the development is positive. 
 
 

Mitigation Measures 
▪ Design for entire landfill, incorporating old dumpsite and extension landfill, to 

agree final profiles for effective drainage of surface waters prior to 
recultivation of existing landfill and the development of new disposal areas 

▪ Recultivation of existing dump to profiles that will shed surface water, cover 
with soils and compost and restoration planting to absorb precipitation and 
prevent soil run-off; similar design for final restoration of new landfill cells. 

▪ Cut-off drainage system around the site to collect surface water run-off and 
discharge to rainwater ponds 

▪ New landfill cells to be fully sealed and with leachate collection system and 
monitoring points; final top seal installed prior to restoration; full restoration 
or partial restoration with vegetative cover to be completed within two years 
of cell completion 

▪ Leachate collection and storage lagoons established on Eastern side of the 
current landfill and north eastern corner of phase 1 of the extension landfill. 
Leachate to undergo evaporation and recirculation to the new landfill. 
Monitoring of the leachate in cell sumps and lagoons to determine whether 
additional treatment is required. 

▪ Construction quality assurance plan to ensure new cells are developed and 
completed to required standards 

▪ Operational and management plan for day-to-day operation of the site and 
management of water flows. 

 
  

3.3 Impacts on Biological and Ecological Resources, including vermin 

3.3.1 Summary of Baseline position 

There are no animals or plants from the Red Book in the region of the dump. 
 
The area around the site is well developed and natural vegetation remains only on 
the undeveloped sites around the dump and proposed extension area. Territories on 
the south and west of the dump are under agriculture, provide the “Altyn-Kazyk” 
residential area, a workshop for stone processing and production of asphalt.  
 
Amphibians around the site are presented by toads, lake frogs, Central Asian frogs. 
A small number of toads and frogs live in the local water reservoirs and in the rivers. 
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Reptiles include Pallas' coluber and water grass snake. Potentially, these species 
could use the heat of landfill to incubate their eggs. 
 
The areas to North and East are disturbed ground due to clay extraction and the gas 
pipeline project which has removed any previous topsoils. The existing dump has 
very limited soil cover in places with no restoration planting. A limited amount of hers 
and low scrub is available on these areas including common vascular plants of 
disturbed ground such as milfoil, wormwood, St. John's wort, ephedra, thyme, fescue 
and licorice.  
 
Local fauna is also limited with restricted natural food resources. Around the dump 
there are shrews, wood mouse, vole, and, very rarely tamarisk gerbil and eared 
hedgehog. Digging adjacent to the site to the East suggests larger mammals, either 
fox or Badger.  
 
The main fauna are feeding, and sometimes living, on the waste. This includes rats, 
feral dogs and birds, primarily rooks, Caspian gulls, common mynah and black kite. 
The investigations into the landfill were conducted during winter months, but such a 
large expanse of uncovered organic-rich waste must also provide breeding 
conditions for a range of flies during summer months.  
 
Dogs are seen feeding from un-lidded collection bins across the City of Bishkek, and 
this must be a source of food for urban rats as well. Although flies will be attracted to 
the collection points during summer months and lay eggs, the regular collection 
service will prevent hatching within the City.  
 
Lately, there has been an increase in the population of common rats, which have 
congested not only the dump area, but basements, household plots and engineering-
communication structures in Bishkek. According to experts’ assessment, one of the 
main reasons for the increase is due to sanitary-ecological situation in residential 
areas around the dump.  
 
Well over 1000 rooks roost each night in central Bishkek and fly out to the landfill to 
feed each day on incoming waste. Common Mynah also roost in central Bishkek and 
fly out to feed on the landfill. The smaller numbers of Caspian Gulls may roost on the 
landfill itself, and the small numbers of Black Kite must roost in local trees. 
Interestingly, Black Kite are seen during the winter months although this species is 
usually a migrant in Bishkek; the landfill is providing a year-round food source. 
 
To the South East of the landfill is a gulley with large numbers of nest holes, probably 
for Bee- Eaters which nest communally in vertical faces, but perhaps for European 
Roller (both species are migratory and were not on site during the baseline study). 
These nest holes were used as daytime rest places for Common Mynah in the winter. 
The same area is used as a feeding area for seed eaters: sparrows and finches. This 
is in the proposed extension area to the current landfill. 
 

3.3.2 Impacts of proposed developments 

The proposed developments and mitigation measures will have a negative impact 
on the number of species of fauna that are using the existing waste management 
system as an easy source of food and as a breeding area. The amount of open 
landfill areas will reduce to a very much smaller area that is open for the working day 
only, and the proportion of organic matter, the food source, will reduce due to 
diversion of a proportion to the new composting plant. Whilst the same species will 
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continue to use the landfill area and associated facilities as a food resource, the 
numbers that can be supported by the waste activities will drastically reduce. These 
are generally the species classed as vermin or nuisance and improved control of 
these species is a positive social impact.  
 
There is one colony of cliff nesting birds on the site, probably bee-eaters, that could 
lose their nest site area entirely, and alternative provision needs to be sought. 
 
Landfill reconstruction and screen planting around the sorting and composting plants 
and leachate and rainwater lagoons offer an opportunity for the use of indigenous 
vascular plants making provision of shelter and food sources for a wider range of 
indigenous fauna for the area and having a positive impact on biological resources in 
the area. 
 
Impacts of the improved collection system 
This is a positive social impact. A collection system using lidded bins will restrict easy 
access to waste food from the feral dogs and reduce the food source for rats within 
the city (although these will enter the bins through any small gap in lid closures and 
any large drainage holes in the bins). The impact on flies using the food waste to lay 

eggs will be minimal as they will find access through the smallest gaps. 
 

Mitigation Measures 
▪ Provision of new lidded containers to replace unlidded bins and provision of 

more containers and more collection sites 
▪ Monitoring responsibilities for checking the condition and numbers of 

containers at each collection point to ensure that the number of bins is 
appropriate to the amount of waste produced at that collection point so that 
lids can be closed, and that the closing mechanism continues to be effective 

▪ Maintenance and replacement budget for the containers 
▪ Regular cleaning of collection points 

 
Impacts of new sorting plant at the landfill 
Most of the organic waste from Bishkek will arrive at the new sorting plant, rather 
than at the landfill, including insect eggs and maggots held within the organic 
fraction. The unloading area for the waste will include flies brought to the site within 
the waste vehicles, and a range of flies attracted to the odour of the waste across the 
sorting area.  Birds and rats will try to access the waste before it is processed, during 
processing, the organic fraction due for composting and on the waste residues going 
to landfill. Larger scavengers such as dogs will also be attracted to the waste. 
 
Fencing and gates will control the larger scavengers and prevent their access to the 
site. The proposed design for a roof over the sorting line to act as weather shield for 
the workers will not restrict bird access. Larger birds will try to access incoming waste 
and residual waste piles, but avoid the sorting line because of activity there, smaller 
birds, the Common Mynah, will wander around the whole area. Complete elimination 
of bird activity would require very high fencing with a closing net over the entire site, 
with vehicular access and exit through plastic screens. This would be a high 
investment when the total bird numbers in the area compared with the baseline 
position will be reduced by the development proposals. 
 
Rats will be able to access the waste piles easily and need active and passive 
controls through good management of the site to minimise stored waste on the site, 
clean the working areas and ensure that recyclate bays and storage areas for 
recyclate bins do not become nesting areas. The site requires a hardstanding to 
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avoid rodents digging holes in through the base. It is likely that additional controls in 
the form of chemical baiting will be needed at commencement of operations to avoid 
a build-up of rodents digging nests in the area of the plant. The site needs a vermin 
control plant to monitor and manage rats and insects. 
 
Insect control will be needed at the sorting plant, primarily to control flies attempting 
to lay eggs on the incoming waste, the high organic fraction destined for composting 
and the residual waste going to landfill. Any eggs and maggots in the composting 
fraction will be destroyed by the heat generated in the process (and possibly be 
taken by birds before this as well). Any eggs in the residual waste should be covered 
at the landfill and avoid hatching. The environmental impact at the sorting plant is 
therefore very limited and, providing waste is not stored at the site, is a social issue 
for the workers at the plant alone. 
 

Mitigation Measures 
▪ Fencing and gates around the sorting plant  
▪ Hardstanding for the sorting plant 
▪ Operational and management plan for the plant to include prohibition of 

stockpiling incoming waste, clearance of residual waste and compost 
materials, maximum storage time for recyclate, washing and cleaning the 
site and vermin monitoring and control systems 

▪ Limits on the number of containers held for recyclate to avoid proliferation. 
▪ Chemical bait set for rodents, specifically rats, for the first six months of 

operation to avoid build up of rat nests around the area of the sorting plant. 
 
Enhancement Measures 
▪ Planting of visual, dust and noise protection bunds and shelter belts to 

include a high proportion of local indigenous species providing food and 
shelter for fauna and enhancing the wildlife corridor along the river system. 

 
 
 
Impacts of the new composting area 
In the same way as for the sorting plant, rats, dogs, birds and flies will attempt to use 
the organic-rich materials entering the composting area as food and breeding source 
material.  
 
The compost substrate will be formed into windrows and be turned regularly to 
increase oxygenation and ensure aerobic decomposition. This will heat and destroy 
insect eggs and maggots (although maggots may be found before this and eaten by 
scavenging birds.) provided the incoming material is formed into windrows within 3 
days of arriving at the sorting site (this is assuming a 6-8 day breeding cycle for flies 
and a maximum 3 days holding at the collection point). 
 
Dogs can be excluded by an external fence around the windrow area and gates 
 
Rats need controlling from eating in the windrows and nesting in the windrows and 
any maturation heaps. Hardstanding under the windrows will prevent infiltration at the 
base of the windrows. An initial baiting programme is needed as the site commences 
and then regular monitoring for rodents and extermination programmes as required. 
Birds will be more difficult to control and will move around the turning equipment to 
eat out of the windrows. Mechanical bird scarers are unlikely to be successful in the 
longer term since corvid species are extremely intelligent; they will also work in 
association to attack any hawk species used as bird control. Realistically, the only 
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way to reduce birds is to net the new windrows for the first few weeks whilst the 
waste decays 
 

Mitigation Measures 
▪ Fencing and gates around the composting plant  
▪ Hardstanding under the windrows 
▪ Operational and management plan for the plant to include prohibition of 

stockpiling incoming organic materials for more than three days, with general 
requirement to form incoming waste into windrows within 24 hours, 
prohibition of maturation heaps encroaching onto the hardstanding, and 
vermin monitoring and control systems 

▪ Chemical bait set for rodents, specifically rats, for the first six months of 
operation to avoid build up of rat nests around the area of the composting 
plant. 

▪ bird protection net around the new windrows to prevent birds feeding on the 
new organic rich materials 

 
Enhancement Measures 
▪ Planting of visual, dust and noise protection bunds and shelter belts to 

include a high proportion of local indigenous species providing food and 
shelter for fauna and enhancing the wildlife corridor along the river systems 

 
Impacts of recultivating the existing landfill and the operation of the extension landfill 
areas 
 
Negative impact on the numbers of species supported; positive social impact. The 
existing landfill has very limited covering of the incoming waste, an extensive working 
area and limited compaction of the incoming waste. These are perfect conditions for 
a large number of animals to access the organic waste for food, insects to lay eggs in 
the organic materials and those eggs to hatch and mature to adults, and for rodents 
to make nests in the waste to raise young. The warmth of decaying waste may 
encourage reptiles to lay eggs in the waste as well, and snakes will find it a good 
hunting area for rats. 
 
The proposals will excavate a proportion of the existing landfill to create new profiles 
and cover with restoration materials, including compost from the composting facility. 
This process will include compaction of the excavated materials which will reduce the 
void spaces in the landfill and reduce its availability as nest sites for rodents and 
reptiles. Excavation and reprofiling may uncover some non-degraded organic 
materials that offer a new food source for animals, but this will be of very limited 
duration. Provided the final cover layers are more than one metre in depth, any fly 
broods will not emerge and any breeding cycle for flies will be closed, food sources 
for birds and dogs will disappear from this area, although birds, particularly gulls, may 
use the area as an overnight or daytime roost. Rats will continue to dig into the waste 
partly for food sources but mainly for nest sites relatively close to the incoming waste. 
Snakes are less likely to use the recultivated areas other than to colonise rat 
burrows, and will tend to use compost maturation heaps and the new waste areas for 
laying eggs. 
 
 
New landfill cells will be operated to much higher standards with a restricted working 
area, compaction of the waste within 24 hours and intermediate cover in place. The 
daily incoming waste will contain less organic material than now since some has 
been diverted to the composting plant. The future landfill site therefore provides less 
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quantity of organic materials as food sources/breeding sites each day and makes 
these less available to animals. The numbers will therefore reduce drastically 
whether or not there are additional specific measures for control. 
 
The problem of dogs, birds, rats and flies feeding and breeding on the landfill is 
partially the unpleasant working conditions for those employed on the site, partly the 
ability of the landfill to provide a continuous source of new vermin to move out into 
the city, but also the potential for any bacteria, viruses or fungi from the waste being 
carried into local settlements and the city on feet or in faeces and hence spreading 
disease. It is extremely important that wastes with a higher potential for infection are 
kept away from potential vectors. Irrespective of the operating systems for other 
wastestreams, medical waste, veterinary waste, abattoir waste and confiscated food 
items from markets must be buried immediately on arrival at the landfill. A suitable 
area can be prepared for anticipated loads that must arrive before 15.00 hours to 
ensure that wastes can be managed in daylight hours and covered with other 
materials. Each load must be covered as it arrives to avoid birds feeding on the 
waste, and all materials be covered by one metre of waste by 15.00 hours. Late 
arriving waste must be pre-notified to the site so that a specific hole can be dug and 
the waste covered. 
 
As with the sorting site and composting site, dogs could be restricted by fencing 
around the working cells but it is not thought financially practical to fence the whole 
site. Reduced organic matter in the waste and burial of abattoir waste is hoped to 
remove the lure to canines, but, these will have to be controlled, if necessary, by 
shooting... It is not possible to exclude birds, flies and rats from the site, but breeding 
can be controlled by compacting the incoming waste and by ensuring that waste is 
covered by one metre of other materials (which can include municipal waste) within 
3-4 days to break the breeding cycles for flies. Fly numbers need to be monitored 
and excessive numbers controlled by chemical fogging of the waste. 
 
Rats will require a specific elimination programme prior to commencement of 
recultivation operations to reduce the excessive numbers and prevent a large 
movement of rats into the city after disturbance of the current nests. Chemical baiting 
on the landfill is unlikely to be effective due to the large amount of available food and 
the hectarage involved. Baiting should take place in the surrounding settlements and 
service ducts to control rat movements from the site. On the landfill itself it may be 
practical to use terrier-type dogs that hunt rats. An ongoing monitoring and 
management plan is required. After the areas of open waste are reduced, it is 
practical to use chemical baits on the closed areas. 
 
Compaction will eliminate snakes nesting in the waste; they will still go onto the 
landfill to hunt rats. 
 
The previous paragraphs consider control of vermin species and large numbers of 
common species, but there is one area of the site providing a home for less common 
(but not red data book) species. There is a communal nesting area for migratory 
birds, probably bee-eaters, in the north east of the current dump with burrows formed 
in the vertical face of a gulley. The proposed development suggests that this will be 
the site of a new rainwater collection pond for surface water running from the landfill. 
The entire breeding colony could be destroyed through this development, or can be 
retained through sympathetic reconstruction. This has two benefits in addition to 
general conservation of biodiversity: firstly, it prevents the birds digging new nest 
burrows in the extension landfill sides, which might affect the sealing, and secondly 
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these are migratory insect eaters that can provide a small amount of insect control 
during summer months. 
The current vertical face with nest burrows can be left alone to form one side of the 
rainwater pond and, provided the work in this area is done during the winter period 
(late October to early March) it will not disturb nesting birds. There is still a risk that 
the colony will move or expand and start to dig nests in cell walls or the sides of the 
extension area, prejudicing the seal. Therefore there needs to be a monitoring 
programme to check where the colony is nesting each year and a plan to remove 
new nest burrows in cell sides during the winter months 
 

Mitigation Measures  
▪ Rodent control programme in place prior to recultivation of the existing 

landfill that includes preventative actions to avoid rats spreading from the site 
into the surrounding areas as wastes are excavated and moved. 

▪ Ongoing rodent, insect and bird monitoring and management programme 
▪ Compaction of excavated wastes being used to reprofile the old landfill areas 

to eliminate voids for rodents and snakes. 
▪ Operational and management plan for the new cells to include general 

requirement to compact incoming waste within 12 hours of arrival; to 
organize waste deposits such that all wastes can be covered by one metre of 
other waste or intermediate cover within three days; prohibition of stockpiling 
any incoming waste other than inert wastes. 

▪ Medical, veterinary and, abattoir wastes and confiscated materials from 
markets to be covered as soon as deposited at the site and by a minimum of 
one metre of materials by 15.00 hours. Procedures in place to bury late 
arriving waste to a similar depth. 

▪ Creation of the new rainwater pond in North East corner of current dump 
during winter months and preserving nest burrows of migratory birds. 

▪ Monitoring each spring to identify locations of migratory birds nesting in 
colonies in vertical faces in the extension landfills. These nesting areas to be 
excavated during winter months only. 

 
Enhancement Measures 
▪ Planting of visual, dust and noise protection bunds and shelter belts to 

include a high proportion of local indigenous species providing food and 
shelter for fauna and enhancing the wildlife corridor along the river systems 

▪ Planting around leachate lagoons and rainwater lagoons to provide native 
marginal vegetation 

▪ Restoration of the landfill to include native species where possible. 
  

3.4 Landscape and visual issues 

3.4.1 Summary of baseline position 

The existing landfill site is outside the main Bishkek city building envelope on the 
plain to the North of the city. It is approximately 1.2 km to the north of the BNK 
refuelling station on the Sokuluk-Kant road. The site is 1200 m long and 300 m wide 
and covers 36 hectares. The land is relatively flat to the South and South-West with 
natural contours moving down towards the Ala Archa River interspersed with steep 
gulleys leading down to the river. The area has been used for brick making for many 
years with an existing small brickyard to the North East between the landfill site and 
the river. Extraction of material for brick making accounts for the depression being 
filled by the municipal landfill and some wetland areas to the south east of the landfill. 
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Extraction continues to the North of the site making a large irregular pit which will 
form the extension to the landfill site. 
 
The Kazakhstan-Kyrgyzstan main pipeline runs North-South between the landfill and 
the river and accounts for other undulations in the land profile due to excavation and 
replacement of soils whilst burying the pipes. The current landfill has extended into 
the protection zone for this pipeline and part of the recultivation work involves 
removing this part of the fill leaving a relatively steep face to be covered and seeded. 

 
Viewed from the North, the landfill is a massive almost vertical face rising from the 
base of the extraction pit to a height of some 20 metres, but there are no residential 
areas that can see the landfill from that direction. From the South, the access road 
rises gradually from the Sokuluk-Kant highway (996 metres) to the landfill entrance 
(997 metres) with a 2 metre “hump” along the access road that helps shield the site 
of the landfill from. 
 
For residences to the West of the site, both legal and  informal settlements, the 
landfill rises up to a height of about 10 metres above natural ground level although 
there is no vertical face. The slope is generally 30-40 degrees rising immediately 
from the side of the access road, but up to 60 degrees in places. The landfill mound 
obscures any previous views down to the Ala-Archa river to the East. The site is 
uncovered, and therefore unvegetated, with steam rising from the decomposing 
waste and smoke from charring waste.  Large flocks of birds wheel around the landfill 
site and feed from the incoming materials, and the residents can also see the 
numerous landfill pickers working on the site, and their temporary shelters and 
material collections on the skyline. The nearest residents appear to be primarily 
working on the landfill site or in waste recycling and may have fewer problems with 
the visual aspects. 
 
Another large residential area is to the South East of the landfill with views across the 
Ala-Archa river system to the landfill area. These dwellings are substantially further 
from the site than those to the West, but there will be a clear view of the 20 metre 
unvegetated slope and of the smoke, steam and birds. They are unlikely to see 
vehicle movements or evidence of picking at the present time because the tipping 
area is in the western and north western areas of the site at this time, but any 
recultivation of the existing landfill, new filling on the Eastern areas and work in the 
extension landfill will be visible to them. 

 
There are no litter screens at the site, but wind strengths are low and the waste is 
relatively wet so there does not appear to be a major problem with windblown litter 
from the site covering areas far from the tipping area.  The site access road and the 
area at the junction of the access road with the main road do have a problem with 
litter, which may be due to spillage from the vehicles carrying waste to the site as 
well as from the landfill itself. 

 
The access road to the landfill is relatively good to within 100 metres of the site 
offices. From there it continues northwards but the road is in extremely poor condition 
with no adequate drainage and a pot-holed surface. Dirty water, mud and dust are 
pushed off the road line and onto the adjacent housing areas. 
 
The collection system is primarily a bring-system with residents bringing their waste 
to local collection points containing a number of wheeled bins set onto a concrete 
platform. Some of these containers are lidded, some are not. The array of containers 
are often unsightly which is partly due to necessary repairs required to the platform 
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area to help with drainage, cleaning and safety, and partly due to waste accumulating 
around the platforms. This is sometimes a lack of container capacity but often due to 
dogs pulling waste out of unlidded containers. Waste scavengers in the town may be 
leaving waste around the bins having taken the saleable items. Existing legislation 
requires these collection points to be more than 200 metres from housing so the 
permanent visual impact is limited, but all residents are affected as they take their 
waste to the collection points. 
 
In a small proportion of the City, there are no central collection points and people 
bring out their waste to trucks driving through the streets.  
 

3.4.2 Impacts of proposed developments 

 
The proposed investment in collection vehicles and containers will improve the visual 
impact of waste collection services in the City. Recultivation of the existing landfill site 
will have a slightly negative impact during the recultivation process and these 
impacts can be reduced, but not eliminated without excessive cost and time. The 
final results of change will be a significant improvement on the baseline conditions 
giving a smooth, contoured shape for the waste mound and restoration planting to 
minimize the impact. 
 
The sorting plant and composting plant are new activities at the landfill and will have 
a negative visual impact unless well designed and screened. 
 
New cells for the extension landfill will be a new visual impact for residents in the 
locality that view the new landfill and also a continuation of impacts for those on the 
access route who will have vehicle movements into the future. These impacts will be 
moderated by landscaping, effective planning of the landfill and by the new access 
road, but cannot be eliminated. The overall visual impact of the final recultivated 
existing landfill and the extension landfill will be an improvement on baseline 
conditions.  
 
Impacts of the improved collection system 
Maintenance of the collection points and the provision of lidded bins will have a 
positive impact on the visual aspects of the collection points through reduction in the 
amount of waste around the bins and reduced air of dereliction surrounding some of 
the current platforms and screens. A maintenance programme and budget is needed 
to retain these improvements over time.  
 

Mitigation Measures 
▪ Provision of new lidded containers to replace unlidded bins and provision of 

more containers and more collection sites 
▪ Monitoring responsibilities for checking the condition and numbers of 

containers at each collection point to ensure that the number of bins is 
appropriate to the amount of waste produced at that collection point so that 
lids can be closed, and that the closing mechanism continues to be effective 

▪ Maintenance and replacement budget for the containers 
▪ Regular cleaning of collection points 
▪ Monitoring responsibilities for checking the condition of the collection 

platforms and screens and a maintenance budget for making repairs. 
 
Impacts of new sorting plant and associated composting plant at the landfill 
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The new sorting plant and composting plant at the landfill could become an additional 
negative visual impact for residents to the West, South and East of the existing 
landfill with views of trucks taking waste and recyclate to and from the plant, views of 
the sorting and composting activities and the potential for storage bays and bins and 
compost piles to extend across the visual area with vehicles and people moving 
between them to move materials.. Birds trying to access the organic fraction could be 
a constant movement above the working area attracting the eye. 
 
Mitigation measures need to locate the sorting and composting plants at the height of 
the site access road so that vehicle movements are away from the skyline, and 
restrict the working area and storage areas to a minimum... A fast green screen could 
be provided by growing climbing plants up the security fence and sowing a green 
manure crop on any soil bunds whilst permanent screen planting grows to final 
height. 
 
Bird movements cannot be eradicated, but reduction in the amount of organic 
materials held at the site, and netting the composting windrows will reduce bird 
numbers and bird movements. 
 

Mitigation Measures 
▪ Location of the composting and sorting plants at about the same level as the 

access road and relatively near the site entrance so that vehicle movements 
across the face of the landfill are limited 

▪ Fencing around the sorting plant to restrict working and storage areas 
▪ Fencing around the windrow areas of the composting plant to restrict working 

areas 
▪ Limits on the number and height of containers held for recyclate to avoid 

proliferation 
▪ Operational and management plan for the sites to include prohibition of 

stockpiling incoming waste, clearance of residual wastes, maximum storage 
time for recyclate, washing and cleaning the site and vermin and bird 
monitoring and control systems 

▪ Short term and long term planting scheme required for the sites and access 
road to shield the site from residential areas. Evergreen planting required to 
control the visual impact during winter months with an outer fringe of 
deciduous planting to break the impact of a dark green screen. Climbers to 
grow up fencing to act as a control whilst permanent planting reaches final 
height. 

▪ If soil/compost bunds form part of the screening of the site, these must be 
constructed within two years of the commencement of operations and must 
not be removed for a minimum of ten years whilst external planting grows. 

▪ Restrictions on the hours of operation and the hours in which vehicles can 
move in and out of the sites. 

 
 
Impacts of new landfill and recultivation of old landfill 
 
Recultivation of the existing landfill and operation of the extension landfill are major 
visual impacts in the area. In order to ensure minimisation of visual impacts in the 
long term, there must be a restoration plan for the entire operation that details the 
final contours for the site and the order of operation, closure and planting to minimise 
the impact on residents (i.e. areas that are completed first should shield further 
operations from the view of residents). The comprehensive restoration plan needs to 
identify final use for the landfill and hence necessary provision of planting to suit final 
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use as well as planting around the lagoons and access roads to minimise visual 
impacts during operation and reduce the apparent height of the final profile. 
 
Recultivation of the old landfill will be a major negative visual impact to all the 
residents around the landfill, particularly those to the South East of the site, and last 
for about two-three years. Waste will be excavated from parts of the old landfill within 
the exclusion zone of the gas pipeline to the east of the site, and repositioned to give 
the entire landfill a set of gradients that will shed surface water.  Whilst it is possible 
to arrange the order of excavation to shield some activities from the view of some 
local residents, those living to the south east of the landfill will see most of the 
activities, albeit from a distance. A high percentage of the work to reshape the old 
landfill must be at higher levels of the fill and hence on view to the nearer residents to 
the West of the site. Residents will see the vehicles, machinery and dust of the 
excavation and disposal process.  
 
Once reprofiling is completed in each area, the waste will be covered and planting 
will take place. The final shape of the landfill will be a major landscape feature, but 
will have a smooth shape and the vegetated surface will allow it to lend into the 
landscape. Areas to the West the site are likely to be completed first so that residents 
on the western side of the site will experience the negative impacts from the 
reprofiling for a shorter period. The actions of excavation, reprofiling, compaction and 
spreading of soils will remove air supplies from any underground fires and remove 
the current visual problem relating to landfill fires which are visible from all residential 
areas around the current dump and a particular nuisance in summer months. 
 
The extension landfill will be to the north of the current landfill and visible to residents 
to the south east, east and west, although at a further distance than the existing 
dump. The new cells will operate to higher standards so that the area of landfill will 
be restricted, landfill fires prevented, bird numbers reduced and the activity of cell 
development and sealing will mean that most of the waste disposal will take place 
behind bunds apart from the final layers in each cell. All local residents could be 
affected by vehicle movements into and onto the site, although this is more likely to 
be an impact on residents on the Western side. 
 
Mitigation measures are through better management of the site activities and using 
cell development and bunds of inert materials to shield the residents from the sight of 
waste vehicles and dust for much of the filling period for each cell. Waste will be 
taken to the new cells on relatively short access roads from the metalled road that 
will surround the entire development, reducing the need for vehicles to travel across 
the top of the site causing higher visual impact and dust. Border planting around the 
edge of the site will reduce the apparent height of the fill with time, as well as 
shielding the movement of vehicles from local residents, and this would be even 
more effective if secondary planting could take place on land 100-200 metres away 
from the landfill boundary with permission of those landowners on the western side, 
and outside the eastern boundary of the gas pipeline exclusion zone on the eastern 
side.  As with the recultivation of the existing site, the final landfill will be sealed, 
covered with soils or compost, and planted. Sequential restoration or partial 
restoration of each cell will ensure that most of the site on view is either undeveloped 
or restored. 
 
The leachate collection area and pumps will be at the base of the landfill on the 
eastern side and northern boundaries. This can be screened from the residential 
areas by bunds and marginal planting. Any gas flaring equipment needs to be sited 
below the final skyline of the site 
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Extension of the landfill Phase 2 into the area to the North will continue the same 
process, although it is even further away from current residences. Planting the 
boundary of the extension site as soon as agreement is reached for disposal 
activities will ensure that trees have reached a mature height prior to disposal 
activities taking place and provide maximum visual screens from the activities and 
dust. 
 

Mitigation Measures 
▪ Final restoration plan for the whole area showing order of operation for each 

area, initial planting requirements for screening purposes and the final soil 
requirements, gradients and planting to ensure technical requirements for 
the landfill as well as final requirements for future planned development of 
the area 

▪ Scheduling of the excavation and reprofiling activities on the current landfill 
area such that visual impact on the residents is minimized and that 
sequential restoration and cultivation takes place across the old landfill. 

▪ Restoration plan in place for sequential restoration of new cells in extension 
landfill prior to commencement of operations 

▪ Development of new landfill cells in the extension area to include screening 
bunds of inert materials so that the majority of tipping activities are screened 
from residents 

▪ Internal landfill roads to be behind bunds where possible and never across 
the top of the fill 

▪ Operational and management plan to restrict the area of disposal within each 
new cell, prohibit firing the landfill and restrict the hours of operation 

▪ Negotiate with landowners some 150-200 metres from the landfill boundary 
to seek tree planting areas. 

▪ Early planting of trees alongside the site boundaries of the Phase 2 
extension landfill to maximize potential as a visual screen. Planting alongside 
the boundary of the eastern side to reduce effective visual height of the 
landfill.  

▪ Leachate lagoons to have screen planting 
▪ Gas flare to be sited below final height of the site 

 
 

3.5 Air Quality and Climate Change Emissions   

3.5.1 Summary of Baseline position 

Assessment of air quality on the whole in Bishkek 
 
The air quality in Bishkek is poor and is the main environmental factor affecting the 
health of the population. Although there has been a sharp reduction in emissions to 
atmosphere from stationary sources (from 82.1 thousand tons in 1990 to 14.4 
thousand tons in 2010), Bishkek is still the most polluted city in the Republic. About 
80 tons of ashes and dust, sulphur dioxide and nitric oxide are emitted to the 
atmosphere of Bishkek from stationary sources each day.  
 
Motor transport is said to contribute about 80% of emissions to the atmosphere and 
this situation is aggravated by the prevalence of second-hand cars with increased 
content of harmful substances in exhaust gases. The other emissions are primarily 
due to the low quality of ash-rich high-sulphur fuel used at the CHP stations and 
other boiler-houses.  



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

47 

 

 
The physical, geographical and climatic conditions of the city, and the relative closure 
of Chu valley, facilitate the occurrence of intensive ground and raised inversions, 
which prevents the dispersal of emissions and leads to high levels of atmospheric 
pollution. As a result, average annual content of nearly all determined impurities in 
the city exceeds the maximum permissible concentrations (MPC).  
 
According to the observational data for the period from 2005 to 2010, average annual 
concentrations in the whole city were 1,25-1,75 times the maximum allowable values 
of contaminants. Nitrogen dioxide emissions are 50% higher than the MPC, nitrogen 
oxides twice the MPC and formaldehyde levels 6 times the MPC.  
 

Contaminant   2005 2006 2007 2008 2009 2010 daily mean 
MPC   

Nitrogen 
dioxide   

70 60 50 60 60 60 40 

Nitrogen 
oxide   

100 120 80 120 130 120 60 

Sulphur 
dioxide    

4 4 4 3 2 2 50 

Formaldehyde    26 18 13 20 18 19 3 

Ammonia   30 30 20 20 20 20 40 

Table 8 Average yearly concentrations of contaminants in the atmospheric air 
of Bishkek in 2005-2010 (mkg/m3) 
Source: Kyrgyzhydromet 
 

Contaminant    2005 2006 2007 2008 2009 2010 Maximum 
single MPC 
value   

Nitrogen 
dioxide   

730 630 590 730 670 660 85 

Nitrogen 
oxide   

730 630 590 730 670 660 400 

Sulphur 
dioxide    

167 60 55 94 39 49 500 

Formaldehyde    116 105 92 82 78 77 35 

Ammonia   260 200 290 140 120 100 200 

Table 9 Maximum values of contaminants concentrations in the atmospheric 
air of Bishkek in 2005-2010 (mkg/m3) 
Source: Kyrgyzhydromet 
 
Observations on dust, benzopyrene and carbon dioxide in the cities of the Republic 
were stopped in 1998-2000, due to lack of funds for acquisition of analytical 
instrumentation and consumables.  
 
According to Kyrgyzhydromet data for many years average annual concentrations of 
dust in Bishkek for 10 years of observation (1991-2000) were 1,6-6 MPC with a 
tendency to growth. Average annual concentrations of carbon dioxide for the said 
observation period were within 1-2 MPC, maximum single concentrations were within 
7-12 MPC, the greatest value of which was fixed during a cold season.  
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According to data of 1999 in Bishkek, in a region of main motorways with intensive 
traffic the average annual concentrations of benzopyrene 25-35 times exceeded 
MPC; during heating seasons there were maximum concentrations of a year – up to 
48.5 MPC. Even in dormitory areas of the city the average content of benzopyrene 
was within 3-10 MPC (summer-winter).  
 
The results of stationary observations of the atmospheric air pollution in 2005-2010 
allow us to make the following conclusions:  
▪ content of sulphur dioxide in the atmospheric air of cities is persistently low ( 

which is extraordinary considering that sulphur-rich fuels are thought to be a 
cause of high pollution); average annual and maximum single concentrations are 
significantly lower than the maximum permissible norms;  

▪ content of nitrogen dioxide in the air of Bishkek remains increased achieving on 
average 1.5 MPC; 

▪ content of formaldehyde in the atmosphere of Bishkek remains persistently high 
and, on average, 6 times exceeds permissible norms;  

▪ content of nitrogen oxide in the air of Bishkek 1.3-2.0 times exceeds MPC; 
▪ content of ammonia in the atmosphere of Bishkek is not high and does not 

exceed the norms;  
▪ the number of days with average daily concentrations exceeding MPC in nitrogen 

dioxide, nitrogen oxide and formaldehyde in Bishkek is persistently high; 
▪ benzopyrene levels are continuously high.  
 
Sources of pollution in the region of Bishkek municipal dump 
 
There are no stationary monitoring points near the dump so no regular observations 
are taken. In November 2010, point sampling at 4 locations of the dump to the north, 
south, east and west looked at main contaminants. Results of the analyses are 
shown in Table 10. Unfortunately, neither the actual locations of the sampling points 
or wind direction at the time of sampling are known.  
 

Ingredient 
name   

Measuring 
unit   

Analysis data by points   MPC 
max. 
single 

South West East North 

Sulphur 
dioxide  

ml/l3 0,4  0,2 1,5 0,6 0,5 

Nitrogen 
dioxide    

ml/l3 0,1 0,2 0,2 0,2 0,085 

Carbon 
dioxide   

ml/l3 
 4,1 5,5 6,8 6,0 5,0 

Suspended 
matters    

ml/l3 0,1 0,1 0,1 0,1 0,5 

Table 10 Results of the analyses of air quality at Bishkek municipal sanctioned 
dump, November 17, 2010 
Source: State Agency on the Protection of the Environment and Forestry 
 
As is seen from the Table above, concentrations of contaminants in the atmospheric 
air:  
▪ at points to East and North, sulphur dioxide, 1,2 – 3 times as much;    
▪ at points to South and North, nitrogen dioxide, 1,2 – 2,4 times as much;  
▪ at points to West and North, carbon dioxide, 1,1 – 1,4 times as much. 
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Unlike the air quality conditions within the town, sulphur dioxide levels are high. It 
implies that air quality near the dump is affected by combustion emissions rather than 
vehicle emissions. 
 
The main stationary sources of the environment pollution in the area of the dump are:   
▪ Dump land;   
▪ Stone-working enterprises.   
 
Small business “Bishkekasphaltoservice” is situated at a distance of 640 meters from 
the dump border. The enterprise belongs to the 2nd class and has a 500 m sanitary 
protection zone (Decree of the Chief State sanitary inspector of KR dated February 
20, 2004, No 9). Main emissions of contaminants from the enterprise into the 
atmospheric air are as follows:  
 

Contaminant   Mass t/g 

Soot   57,056 

Sulphur dioxide  4,338 

Carbon oxide 21,689 

Nitrogen oxide    0,303 

Source: Eco-passport of the enterprise  
  
A brick factory is situated at a distance of 675 meters from the dump border. Its 
emissions consist of products of coal combustion and brick production itself (oxides 
of carbon, sulphur, nitrogen and dust). It belongs to the 3rd category and has a 300 m 
sanitary protection zone (Decree of the Chief State sanitary inspector of KR dated 
February 20, 2004, No 9) from the source of pollution to the residential settlement.  
 

Contaminant Mass t/g 

Soot   4,18 

Sulphur dioxide  177,9 

Carbon oxide 456,8 

Nitrogen oxide    17,19 

Dust   10,14 

Source: Eco-passport of the enterprise  
 
The landfill itself is emitting methane as determined by a site survey during February 
2012 in very cold conditions. The flowrate is unknown, but concentrations of over 
200ppm were found over 5% of the site area. Methane production must be far higher 
in summer months.  
 

3.5.2 Impacts of proposed developments 

 
Background levels of air pollution in the city of Bishkek are high and will spread out 
onto the landfill area under inversion conditions. The small amount of air quality 
monitoring around the current dump suggest that emissions are due to fuel 
combustion products rather than vehicle emissions and, although there are fires at 
the dump, this is more likely to be due to the stone working industries in the area. 
 
The proposed developments, with or without mitigation and enhancement measures, 
will have a small but positive impact on air quality in this area of Bishkek.  
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The current landfill has a range of negative impacts on air quality. These include 
semi-permanent fires at the site, dust emissions from vehicles moving to and from 
and over the site, and the gaseous emissions of waste degradation. Recultivation of 
the current landfill will eliminate the emissions from waste fires; mitigation measures 
through better management of the new landfill cells will reduce the level of dust 
emissions per tonne of deposited waste at present and, if there is sufficient quantity, 
use landfill gas as an energy source  
 
Four aspects of air pollution issues are considered related to the new developments 
covering the general municipal waste collection system, the new composting and 
sorting plant, recultivation of the current landfill and the new landfill site: vehicle 
emissions, process emissions from the landfill area: process emissions from the 
sorting plant and composting plant; greenhouse gas emissions from the change in 
process. 
 

3.5.3 Impacts of the improved collection system and general vehicle 
movements to and from the site 

There is a small positive impact on air quality from the use of more modern vehicles 
to collect the waste which will have better fuel efficiency and hence lower emissions 
of carbon dioxide per kilometre and also better engine performance reducing 
particulate, NOx and PAH emissions per kilometre travelled. In addition, a new 
reception area and access road around the landfill, sorting plant and composting 
plant will enable vehicles to operate at a far higher gear than at present to reach 
disposal or recyclate areas, which reduces overall emissions as well.  
The total number of vehicles travelling along the access road to the site is likely to 
increase slightly. Better sorting of waste materials should increase the amount of 
recyclate and hence the number of vehicles collecting this material, although the 
recycling contractors are more likely to use larger vehicles once there is a better road 
surface to use. The increased provision of collection services in the city will increase 
the total number of kilometres travelled by the collection fleet as well. The net impact 
is unknown but must be very small compared with the 80% of air emissions allocated 
to vehicles in Bishkek already. 
 
The number of vehicles working on the landfill area itself will increase with better 
management of the incoming waste, equipment at the sorting and composting plant 
and vehicles used for final restoration of the landfill cells. None of these emissions 
are close to residential areas. 
 
Large numbers of vehicles and excavators will be needed during the recultivation of 
the current dump and the construction work for access roads and the new landfill 
areas. 
 
In the short term, during the construction work for the new road system, the adjacent 
residents to the west of the site are likely to experience the same, or perhaps higher, 
vehicle emission levels than at the moment. In the longer term, the current high 
emissions of vehicles travelling over poor road surfaces adjacent to residential areas 
(albeit  informal settlements) will drastically reduce. 
 
Vehicle maintenance programme and road maintenance programmes are the most 
necessary mitigation measures to minimize vehicle emissions. Noise bunds and 
planting around the site entrance area will also reduce horizontal transmission of 
vehicle emissions to adjacent residential areas. 
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Mitigation Measures 
▪ Maintenance programme and maintenance budget for collection vehicles 
▪ Maintenance programme and maintenance budget for the access roads and 

reception areas 
▪ Contracts for recyclate collection should specify maintenance of engines 

using the site to reduce emissions (perhaps on the basis of colour of exhaust 
which is easy to estimate) 

▪ Speed limits on the site access roads to reduce the amount of acceleration 
and braking and hence emission levels. 

▪ Noise bunds and planting around the site entrance area to reduce horizontal 
transmission of vehicle emissions and noise to adjacent residential areas 
 

 

3.5.4 Climate Change/ Greenhouse gas emissions 

 
It is expected that there will be a net reduction in greenhouse gas emissions from the 
new development with an increase in CO2 and decrease in CH4 emissions. 
 
There are two large generators of greenhouse gas emissions through the waste 
management process: 
 
▪ Combustion emissions from vehicles and plant machinery at the BADS. Two 

dozers at present but more machinery in the future. 
▪ Emissions of carbon dioxide, methane and water from the decomposition of 

organic waste 
 
The first set of emissions is related to the fuel efficiency of the vehicle fleet and the 
way the vehicles are operated as well as the number of vehicles. Good maintenance 
programmes for the vehicle fleet are important as well as driver training. The 
development project will replace some of the collection vehicles with newer, more 
fuel efficient vehicles but the savings made in emissions by replacement (maybe a 
10% reduction in emissions/km travelled) is likely to be exceeded by the 
requirements for more effective machinery and equipment at the landfill and new 
sorting and composting equipment. In addition, the regular collection of municipal 
waste will be extended into new areas replacing some private arrangements and 
irregular service. Although the absolute amount of waste generated in the city will not 
increase, probably some materials are illegally deposited or burnt at present because 
of the lack of regular service so the amount arriving at the landfill will increase. 
 
The emissions from waste decomposition are natural phenomena. Under aerobic 
conditions, the final decomposition products of organic waste are primarily carbon 
dioxide and water vapour (both greenhouse gases) and in anaerobic conditions the 
landfill gas is methane, carbon dioxide and water vapour. Methane has a much 
higher (21 times according to Eurostat) greenhouse gas potential than carbon dioxide 
and the control of methane emissions from landfill is a major consideration. One 
option is to operate the landfill aerobically, but this is very difficult to achieve without 
extensive problems with drainage and vermin. The standard method is to include gas 
collection and control systems into each landfill cell, and ensure that methane 
produced is burnt on site to form carbon dioxide using a flare or boiler system, 
depending on quantity produced. 
 
Composting a fraction of municipal waste removes part of the organic material from 
the wastestream and promotes rapid aerobic decomposition with emissions of carbon 
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dioxide and water. It produces a useful product from the waste, but doesn’t eliminate 
greenhouse gas emissions from that waste, although it does ensure that this part of 
the waste cannot produce methane emissions. 
 
Recycling and reuse of materials preserves a proportion of the energy used in 
manufacture and hence the use of fuels in other areas. Recycling of organic 
materials such as paper reduces the tonnage of organic material going to landfill, and 
hence the annual greenhouse gas emissions. It must be remembered that there are 
emissions associated with the sorting of waste and the transport of recyclate and the 
net benefit depends on the location of the final reprocessing sites. 
 
The proposed changes to the waste system aims to maximise the recycling options 
for municipal waste in Bishkek by installing sorting equipment and thus preserving a 
higher proportion of the energy used in original manufacture of wastes than through 
the informal systems used at present, and reducing the amount of organic waste 
going into landfill. This will reduce the greenhouse emissions associated with the 
waste disposal activities (although some of the gains are from displacement of 
energy use elsewhere rather than direct emissions at the site) 
 
The composting plant will ensure that another fraction of organic waste degrades 
aerobically and avoids generation of methane. After the composting of the organic-
rich small waste fragments is established at the plant, the MBT equipment will run 
trials on aerobic decomposition of the residual waste after sorting as a pre-treatment 
system to reduce organic content of the waste prior to landfill. This will ensure that a 
further proportion of the organic waste degrades to carbon dioxide rather than to 
methane. 
 
Records are needed of the amount and types of waste received at the landfill 
complex, recycled, reused or composted and the fuel used at the site in order to 
estimate the impact of activities on greenhouse gas emissions. This is in addition to 
monitoring the economic aspects of the process.  
 
The new landfill site will have gas collection systems and ensure that methane 
produced is collected and burnt to form carbon dioxide in gas flares. If there is 
sufficient gas produced then it may be possible to make use of the methane for heat 
or power production. This is not very likely as the other activities are reducing the 
total amount of organic materials going to the landfill.  
 
Recultivation of the current landfill will include a gas collection layer beneath the final 
cover and excess gas will be fed into the gas flare for the new landfill. 
 
The table below shows an estimate of change in greenhouse gas emissions from fuel 
use and from the decomposition of waste with methane flaring at the landfill. 
 

 Curren
t 

After 
developmen
t 

Change in 
CO2 
equivalent 

CO2 from waste disposed of, 
increased through flaring 
methane 

1,555 2,696 1,141  

CO2 from landfill operation 
machines 

20 216 196  
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CO2 from vehicles 3,945 4,471 526  

CH4 emissions from landfill, 
reduced from flaring methane 

CO2 equivalent 

624 
 

13,104  

261 
 

5,481 

-(363) 
 

- (7,623) 

Total CO2 equivalent 18,624  12,864  - (5,760) 

  
 
The majority of the increase in CO2 emissions is due to flaring methane from the 
landfill generating carbon dioxide, which has a higher molecular weight than methane 
so that conversion of 16te of methane creates 44te of carbon dioxide. There is an 
additional amount of carbon dioxide emissions because composting of part of the 
organic fraction is likely to result in a faster degradation of organic materials to 
generate carbon dioxide than if decaying in the landfill. It does not change the total 
amount generated over the lifetime of the landfill. 
  
Since methane has 21 times the greenhouse gas potential as carbon dioxide, the 
modest reduction of 363 te methane is equivalent to a reduction of 7,623 te of carbon 
dioxide. The net change from the proposals is a net reduction of CO2 equivalent of 
5,760te.  
 
This is a minimum since there may be more reductions through increased recycling 
of paper. Final restoration of the landfill can include tree planting and vegetative 
cover on the current landfil and extension landfill that will absorb some of the 
emission of carbon dioxide. 
 
Climate change impacts over the next 15 years are unlikely to change the climate, 
but are likely to affect the intensity of weather events such as drought, cold weather 
and rainfall. Waste collection systems and the sorting line are unlikely to be affected 
by this, although intensity of snowfall may halt collections for a day or so. The MBT 
plant is designed to be resilient to changes in weather patterns with a watering 
system for dry weather, drainage system for wet weather and sufficient space to 
allow for less rapid decomposition in cold weather. Similarly, the landfill design is 
very flexible. The circumference access road allows vehicles to reach the current 
deposit area very easily and, if conditions were very poor, then the area of the cell 
nearest to the surfaced access road would be used. The leachate system allows for a 
flexible approach using the landfill as secondary storage of surplus liquid during 
winter if required, and there are storage ponds for surface water to balance flow. 
 

Mitigation Measures 
▪ Maximising the removal of recyclable materials from waste going to landfill 
▪ Composting of part of the organic fraction of municipal waste 
▪ Trials on mechanical biological processing of the residual municipal waste 

after sorting 
▪ SPV to maintain records of waste arisings, waste recycled, waste composted 

and fuel use to inform the Mayor’s Office on the change to emissions over 
time and to manage the use of fuel at the site. 

▪ Gas collection system in each cell of the new landfill will take landfill gas to a 
central flare for conversion of methane to carbon dioxide. Gas collected from 
existing dump after recultivation will be connected to this system 

▪ Planting schemes as part of the restoration plan for the current and 
extension landfill, and as barriers to visual pollution, noise and dust, will 
absorb carbon dioxide. 
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3.5.5 Impacts of process emissions from the new sorting plant and 
composting plant 

These are new activities sited close to the landfill reception area.  
 
The primary emissions from the sorting plant will be particulates as the incoming 
waste emptied from the collection vehicles and is then mechanically screened to 
remove small pieces of waste and leave the larger pieces suitable for hand sorting. 
The emissions are similar to those created on the current landfill as waste is 
unloaded from vehicles, but the potential negative impact is greater for the site 
workers, with a larger number of workers near to the tipping area than on the landfill, 
and the fact that all the emissions take place in the one location near to a set of 
housing to the West rather than emissions taking place across the landfill area as the 
tipping points change. 
 
The composting plant also produces dust emissions when the windrows are turned, 
but particularly when the compost is screened. Here there is a new negative impact 
related to the composting process itself which increases fungal spores. One 
particular set of fungi, aspergillus sp., is a potential health risk.  
 
General controls for particulates will also control fungal spores. 
 
Mitigation measures are four-fold: cleaning and watering, separation of workers from 
sources of particulate emissions; restrictions on compost screening; barriers to 
reduce dispersion of particulates to the adjacent neighbourhood. Most of these are 
the same mitigation measures to reduce visual impact of the site. 
 
The reception area for the sorting plant where vehicles discharge their load is 
separated from the sorting area where the majority of personnel are working. The 
main operator in the reception area is the driver of the mechanical shovel who loads 
waste onto the conveyor and screens. The mechanical shovel must have an integral 
cab for dust protection as well as safety. Any other person working in this area must 
wear a dust protection mask. Spray equipment must be available to control dust in 
very dry weather (and is available in the composting site). The sorting area needs to 
be washed down regularly to reduce particulate build-up as well as for vermin control. 
 
The majority of workers on the site are involved with sorting the larger sized waste 
pieces and are restricted to working in these areas only. Dust masks must be 
available for dry weather. 
 
Composting windrows will be sprayed during dry weather periods to maintain the 
moisture levels needed for decomposition. Adequate levels of water must be retained 
in the site sump to allow for this process, using top-up water from the fire ponds or 
mains as required. Aspergillus dispersal is most likely during screening of the 
windrows, which will be an occasional activity. Windrows must be sprayed before 
screening; screening may not take place in high winds; and the management plan 
and work procedures must ensure that there are recyclate storing areas between 
main sorting area and the compost screening area so that sorting plant workers can 
be kept away from the composting area during screening.  
 
Lateral movement of particulates away from the site will be controlled by bunds and 
planting around the sorting and composting areas. These act as a visual screen, 
noise barrier and dust control system to protect local residents from process 
emissions. 
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Mitigation Measures 
▪ Operational plan and procedures for sorting and composting plant to restrict 

access to composting area to key workers and physically separate the area 
where incoming waste is deposited and loaded onto the vibrating screens 
from the areas where waste is picked from the belt.  

▪ Compost workers and mechanical shovel operator in waste reception area 
must wear masks during work activities. Dust masks available for workers on 
the sorting line in dry weather or as needed. 

▪ Spray equipment available to moisten compost windrows and, if necessary, 
spray the incoming waste areas in dry weather 

▪ Sorting plant to be washed regularly to control dust build-up (and to control 
vermin and odours) 

▪ Windrows to be sprayed with water to maintain moisture content and again 
before screening 

▪ Screening not permitted in high winds 
▪ Other workers (on the sorting plant) to be kept away from areas of the 

sorting plant near to the screening process 
▪ Bunds created around the sorting and composting plant to control particulate 

movements (and noise and visual aspects) with planting on the bunds 
▪ Monthly monitoring programme for particulates for worker health and safety 

within the site and particulate levels in any residential areas within 300m 
from the sorting and composting plant or working areas of the landfill. 
Specific quarterly sampling for aspergillus sp (and general fungal spores) in 
the same locations. 

 

3.5.6 Impacts of the new landfill  

The engineering process of creating the new landfill cells, access roads, drainage 
systems and leachate ponds will generate particulate emissions. The construction 
plan will restrict work in adverse weather conditions which include both wet and dry 
conditions. Spraying of water against dust maybe required.  
 
Once constructed, the new landfill site will create air emissions in the area, although 
usually less extensive than the emissions from the existing dump (the exception is 
landfill gas emissions) and further away from existing housing.  Most of the emissions 
are particulates/dust due to vehicle movements on the landfill and the deposit of 
waste loads and cover materials into the landfill cells. The total number of vehicles 
discharging loads on the landfill will be less than at present because most incoming 
waste is unloading at the sorting plant in the future. Waste arriving at the landfill will 
be compacted, reducing the chance of particulates rising off the waste in the future. 
The total potential arisings of particulates is therefore reduced, and this is reduced 
further by better landfill practices reducing the tipping area and creating bunds 
around the landfill cells that restrict horizontal movement of particulates as well as 
acting as visual, noise and odour controls. 
 
Deliberate setting of fires on the new landfill will be prohibited, and any fires arising 
from combustion in the incoming waste will be extinguished. There will be inert 
materials around each cell that can be used to smother fires; site machinery can dig 
out smaller fires. 
 
Site access roads (the perimeter road and the site entrance road) must be cleaned 
regularly to remove soils that will turn to dust in dry weather. 
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Despite removal of some organic materials for composting and recycling, landfill gas 
emissions of methane are expected to rise in the new landfill. The use of small cells, 
compaction of the waste and provision of cover materials and sequential restoration 
will reduce oxygen levels in the waste and promote anaerobic conditions leading to 
production of methane and associated gases. Mitigation measures will include gas 
collection systems in each cell and connection to a flare stack to ensure that all 
flammable and sulphur-containing (High Odour) gases are burnt. Gas monitoring for 
quality and quantity will determine whether sufficient methane is available to make 
economic use of the gas in the future.  
  
Final completion of the first landfill cells and construction of subsequent cells are 
further engineering works that require a construction plan that includes management 
of particulate emissions. 
 
A regular monitoring programme is required for landfill gas emissions and particulate 
emissions 
 

Mitigation Measures 
▪ Construction quality assurance plan for the new landfill to include dust 

suppression programme during construction 
▪ Restoration plan for the site to include phased restoration and the protection 

of soil cover with vegetation 
▪ Spray equipment available to moisten soil cover and site access roads in dry 

weather 
▪ Gas collection systems installed in each landfill cell with connection to gas 

flare 
▪ Monitoring programme for landfill gas and particulates 
▪ Site operational plan and procedures to include prohibition of fires, methods 

to control fires from incoming waste, compaction of waste, cleaning of 
access roads. 

▪ Excavation of waste and spreading of soils are not permitted in high winds 
 

 

3.5.7 Impacts of recultivating the existing dump  

The existing dumpsite is creating emissions of dust from vehicles running over the 
poor access road and the top of the landfill and particulates blown off the surface of 
the uncovered and unvegetated landfill in dry weather. Fires on the site consist of 
deliberate burning of waste at the surface to provide heat for the informal pickers 
during cold weather and uncontrolled combustion of lower levels of the waste. 
Evidence from residents suggests that this is particularly problematical in summer 
months with continuous combustion raising acrid smoke that reaches residential 
areas. Landfill gas components and volumes within the fill have not been measured 
recently, but a previous project to install gas wells for recovery of methane was 
abandoned through lack of volume of methane for recovery.  
 
The operation of the site with large open areas and limited compaction would tend 
towards aerobic decomposition of the waste rather than methanogenesis. However, 
sampling for methane at the surface of the landfill during February 2012 showed 
substantial emissions of methane over a wide area of the site, which implies that 
much higher amounts will be generated during warmer weather. On the other hand, 
leachate analysis of water coming from the bottom of the fill gives a high proportion 
of higher chain hydrocarbons rather than the short chain hydrocarbons associated 
with active methane production.  
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The potential volumes of methane are therefore unknown, but present, and the 
restoration programme will include a gravel or stone layer beneath the final seal and 
cover layers that will allow methane to travel to collection points from where it can be 
connected to the flare stack of the extension landfill.  
 
A monitoring programme will check gas emissions from the landfill and decide 
whether there is a sufficient methane emission to require positive extraction of the 
gas. 
 
Recultivation of the existing dump will move quantities of previously deposited waste 
from the eastern flank of the landfill and use this to create new profiles with 
compacted waste which will be completely covered by restoration materials. This 
process will manage existing fires on and in the site so that the restored landfill will 
cease to be a source of particulates from vehicle movements, particulates from 
windblown dust off an unvegetated surface and combustion products. 
 
The final conditions of the recultivated landfill will make a high positive impact in 
controlling air emissions. The process of undertaking the recultivation may create 
additional particulate emissions during excavation and movement of the waste and 
placement of soils. There are limited mitigation measures available, mainly covered 
under visual aspects above.  
 
The new firepond near the site entrance can provide water to reduce dust from 
spread soils in dry weather. Any excavation and spreading of soils would not take 
place in very windy weather. 

3.6 Odours 

3.6.1 Baseline conditions 

There are odours associated with the waste collection points and also with the 
existing landfill. The collection bins are often open, some of the collection points are 
not well cleaned and the landfill, with its lack of cover materials and large expanse of 
working area has a major contribution to odours in its vicinity. 
 
There are specific odours associated with fires from the landfill, where acrid smoke is 
reaching local populations, and the leachate from the landfill is a strong odour of 
decomposition. 
 

3.6.2 Impacts of development 

The development will have a major positive impact on odours from the waste system 
though better provision of collection points and radical reduction of open areas of 
waste at the landfill. Recultivation of the current dump will stop the existing 
continuous fires in the dump. 
 
The leachate collection points will have a strong odour, but are sited at the western 
side of the site and a long way from residential areas. 
 
Mitigation measures are primarily the same as the mitigation measures for visual 
impact and vermin control: provision of closed containers, maintenance of the 
collection points, recultivation of the landfill, cleaning of sorting plant hardstanding, 
covering incoming waste in the future and radical reduction of the open area of new 
landfill tipping cells. 
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3.7 Noise and Vibration 

3.7.1 Baseline conditions 

There are no existing measurements of noise and vibration for either the collection 
service or the dumpsite. There is noise associated with the emptying of containers at 
each collection point. There is substantial noise and vibration associated with the 
vehicles travelling along the substandard access road to the dump and travelling 
across the dump prior to tipping. Vehicles travel in a low gear and the engines are 
worked hard to get the vehicles around and out of large holes in the access roads. 
Additional noise comes from the vehicles collecting recyclate from the site. 
 
There is limited noise from site equipment at the dump (because it is not operating 
full time and the equipment is relatively low-powered). 

3.7.2 Impacts of the development 

Impacts of the new collection system 
No real changes will take place with the collection system other than reduced noise 
and vibration from vehicles travelling to the landfill site due to the new road. 
 
Impacts of the new sorting and composting plant 
The new sorting plant will generate noise from vehicles unloading, the operation of 
sorting machinery, windrow turning equipment, screens and mechanical shovels, the 
large number of persons working in a confined area; from bulking recyclate, 
particularly metals and glass; residual waste, compost and cover materials being 
loaded and moved to the landfill; and recyclate being loaded onto vehicles and driven 
away to the City. Most of this is a movement of current noise from the landfill internal 
access road and the landfill, and concentrating this in the area of the sorting plant. 
The additional noise for the whole area is the operation of the equipment for sorting 
and composting.   
 
The movement of a high proportion of activities from the landfill to the sorting and 
composting area means that residents to the West of the landfill will have reduced 
noise whilst those to the South-East of the site will have higher noise levels unless 
mitigation measures are put in place through screening bunds and planting. The 
noise levels need to be monitored for health of the workers and nuisance to adjacent 
residential areas 
 
Site workers at the sorting plant and composting plant need ear defenders. 
 
Building the sorting and composting plants will generate some noise, but this will be 
of limited duration since the construction requirements are small. Mitigation 
measures will consist of restricting the hours of construction work. 
 

Mitigation Measures 
▪ Construction activities to take place during normal working hours 
▪ Noise bunds around the site to protect residents to the South-east and west 

of the site from noise and visual impact. Bunds to be planted and to have 
external tree planting (in time, the bunds could be removed and replaced by 
vegetation) 

▪ Hours of operation set for sorting and composting plant to eliminate night 
time activities 

▪ Restriction of hours for materials to be accepted at the plants, taken from 
composting and sorting sites to the landfill and recyclate to leave the plant 
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▪ Noise monitoring at the reception area of the site, within the sorting plant and 
in residential areas to the South east and west. 

▪ Provision of ear defenders for operational staff. 
 

 
Impacts of the recultivation of the current landfill and the extension landfill 
The total amount of waste materials reaching the landfill area in future will be 
reduced due to a high proportion being diverted to the sorting and composting plant 
and the residues from those activities reaching the site in a smaller number of 
dedicated larger vehicles. Vehicles will reach the site from a new surrounding access 
road which will radically reduce the amount of time spent travelling on unpaved site 
access roads in low gear. Long term noise levels from wastes arriving at the landfill 
site will be reduced, and better scheduling of collection services should reduce night 
time activity  
 
Good management of the new landfill cells will ensure that a limited amount of the 
landfill is open for waste disposal at any one time and allow much of the waste 
disposal to take place behind bunds. In addition, further landfill areas (phase 1 and 2) 
are more distant from large housing areas and there is time to plant noise barriers 
around the phase 2 area long before work commences areas. All of these actions will 
reduce the impact of noise from the new landfill areas during tipping activities. 
 
There will be additional construction noise for the creation of landfill cells and the final 
restoration functions. These activities are not undertaken at present. All construction 
work can be restricted to normal working hours. 
 
The processes of recultivation of the current landfill has a negative impact on noise 
levels for the two to three years of activity as it involves the excavation and 
movement of large volumes of previously deposited materials, compaction of those 
materials and cover with soils and compost prior to final planting. Although phasing of 
the work can reduce noise levels by shielding some activities from residents, a large 
proportion of the work must be at the external surfaces of the landfill and generate 
noise for local residents, particularly those to the West of the site that are nearest to 
the operations. (The total amount of noise may not be greater than the current 
disposal operations that have large numbers of vehicles travelling on poor access 
roads.) Reconstruction can have restricted working hours. 
 

Mitigation Measures 
▪ Clear phasing for the recultivation of the existing landfill to enable early 

redeposits of waste and cover to act as noise bunds for future work. 
▪ Phasing for extension landfill and use of storage bunds materials for cover  
▪ Hours of operation set for recultivation of the existing landfill and for creating 

new cells for the extension landfill and all restoration activities 
▪ Restriction of hours for materials to be taken from composting and sorting 

sites to the landfill 
▪ Long term plan to reduce collection vehicles arriving at the site during the 

night. 
▪ Early tree planting around the extension landfill area to the North (Phase 2) 

to act as noise barriers 
▪ Speed limits set for site access roads 
▪ Screen planting alongside access road (along site boundary fence) 
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4 Sociological Framework Conditions 

4.1 Social and Economic conditions   

According to the National Statistical Committee of the Kyrgyz Republic, the number 
of inhabitants of Bishkek city as of the beginning of the year 2010 constituted 846.5 
thousand people3. The actual population of the capital can exceed this number.  
 
There are different sets of data suggesting that the, difference between official 
statistics and evaluation data constitutes about 200-400 thousand people, due to 
internal migration. More than 40% of internal migrants in Kyrgyzstan go and settle in 
Bishkek, these people need accommodation, working places, and inclusion into 
social programs. As a rule, the unaccounted for population lives in new-built quarters 
on the city outskirts, and many of these are  informal settlements. 
 
According to data of the Ministry of Labour, Employment and Migration of the Kyrgyz 
Republic the number of economically active population of Bishkek in the first half of 
the year 2011 constituted 48% of the present population of the city. Employed 
population amounted to 89.8 % of economically active population.  
 

Index Unit  2010 First half of 2011 

Population size  Thousand 
people 

876,3 864,0 

Economically active 
population  

Thousand 
people 

412,4 412,3 

Employed population Thousand 
people. 

370,4 370,4 

Registered in the 
Employment Service 

Thousand 
people 

13,1 13,8 

Level of general 
unemployment  
(inclusive of citizens 
looking for a job 
independently) 

% 10,2 10,2 

Level of official 
unemployment 

% 2,4 2,5 

Number of job 
applicants per 1 
working place 

people. 3 3 

Unclaimed  working 
places  

places 3 875 4 434 

Table 11 Indexes of population employment in Bishkek city, 2010 – first half of 
2011 
Source: Ministry of Labour, Employment and Migration of the Kyrgyz Republic  
 
The Ministry of Labour, Employment and Migration of the Kyrgyz Republic actively 
cooperates with employers as regards creation of working places. According to 
available data for 2010, 33 018 vacancies were declared (28.0% more than f 2009). 

                                            
 
3
 National Statistical Committee of the Kyrgyz Republic. The K.R. Demographic Yearbook 

2006-2010  

http://www.multitran.ru/c/m.exe?t=5237661_1_2
http://www.multitran.ru/c/m.exe?t=1558229_1_2
http://www.multitran.ru/c/m.exe?t=1558229_1_2
http://www.multitran.ru/c/m.exe?t=1422066_1_2
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There were 3 875 vacancies by the end of 2010 (9.2% more than 2009, of which, 
blue collar jobs constituted 71.5%.4 
 
The main reasons for unclaimed vacancies are a low salary being lower than the 
minimal consumption budget, and non-conformity of professional skills of the 
unemployed with employers’ requirements.  
  
2 758 people were sent to public works in Bishkek city in 2010 (12% less than in 
2009). The decrease was due to reorganization of the service and reduction of 
financing for mass one-off works by clients of the Employment Agency. 1 936 of 
these were engaged in beautification and sanitation of the city (70.2% of the total 
number) through Municipal Territorial Administrations (MTA).5 
 
According to the data from the National Statistical Committee of the Kyrgyz Republic 
average monthly salary in 2010 in Bishkek constituted 9 351 som, and according to 9 
months of 2011 - 11 179 som.  
 

Type of economic activity  2010, total 2010, 
public 
sector  

9 months, 
2011, total 

Total  9 351 8 071 11 179 

Agriculture, hunting, and 
forestry  

8 957 6 174 10 261 

Fishery and fish breeding   2 949 - 3 876 

Minerals industry 3 377 - 5 641 

Manufacturing industry 7 534 6 781 8 892 

Production and distribution of 
electric power, gas and water 

12 445 8 224 13 854 

Construction 7 907 11 706 8 782 

Automobile, household and 
personal items  sales and 
repair  

7 786 24 639 9 176 

Hotels and restaurants  8 147 7 600 9 823 

Transport and communications 15 269 11 040 17 732 

Financial activity  22 357 16 998 24 176 

Operations with immovable 
property, rent and rendering 
services to consumers  

8 611 6 983 10 076 

State administration  11 491 12 293 12 594 

Education  6 428 6 790 9 193 

Public health and social service 5 126 5 087 7 637 

Communal, social and personal 
services  

7 445 6 455 7 741 

Table 12 Average monthly salary based on types of economic activity, 2010-
2011 
Source: National Statistical Committee of the Kyrgyz Republic  

                                            
 
4
 2010 activity results report of the K.R. Ministry of Labour, Employment and Migration, page 

42.   
5
 2010 activity results report of the K.R. Ministry of Labour, Employment and Migration, page 

44 

http://www.multitran.ru/c/m.exe?t=1079898_1_2
http://www.multitran.ru/c/m.exe?t=2568402_1_2
http://www.multitran.ru/c/m.exe?t=307693_1_2
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The National Statistical Committee of the Kyrgyz Republic estimated the number of 
employed in informal sector in Bishkek city to be 183.2 thousand people, among 
which the majority, 179.9 thousand people (98%), are employed only in this informal 
sector.6  

4.2 Public Health Issues  

4.2.1 Baseline positions 

The general health situation in the Kyrgyz Republic 
 
Socio-economic difficulties of recent years have led to a significant reduction in living 
standards, growth of social inequality and the psychological difficulties in adapting to 
changes in the country. All of this has had a negative impact on public health.  
 
Leading causes of mortality on a large scale are preventable in younger age groups 
and global studies: smoking, alcohol abuse, unhealthy diet (high fat intake, low 
consumption of fruits and vegetables), low levels of physical activity and psycho-
social problems. These factors are added to the economic, social and natural 
environment factors, adverse environmental conditions and poverty. 
 
Diseases and their causes are unevenly distributed among the population, the 
highest concentration is observed among the poorest and most vulnerable layers of 
the population. Representatives of the groups of the lowest socio-economic level are 
subject to double risk of serious illnesses and premature death compared with those 
of higher socioeconomic status. 
 
Poverty, unemployment and migration pose new challenges that affect the health of 
the population and the functioning of health systems.  
 
In addition to these factors, the deterioration of health status of the population is also 
due to deficiencies in the health care organization and loss of preventative medicine. 
 
Despite these negative trends, the analyses of health indicators show that within the 
last 10 years there have been positive developments. In particular, there is an 
increase in life expectancy by 3.3 years (from 66.0 years in 1995 to 69.3 years in 
2010) and decrease in overall mortality by 1.6 (8.2 per 1000 population in 1995 to 6.6 
in 2010). 
 
General health situation in Bishkek and Chui oblast  
 
Due to the fact that the landfill is partially located geographically in the Chui region, it 
is reasonable to consider the situation of public health both in the city and in the 
region. 
  
In Bishkek, the incidence of tuberculosis has increased by 16 percent in 2011 
compared with 2010 and there has been an increase in the growth of brucellosis 
(16.5 percent) where 141 cases were identified. In addition, there is an increase in 
cases of acute intestinal diseases (16.6 percent, 100 cases). Of particular concern 

                                            
 
6
 The National Statistics Committee of the Kyrgyz Republic. Employment and unemployment. 

The results of the integrated survey in households in 2010, p. 153. 
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are cases of typhoid fever each year. In 2010 there were 11 cases of typhoid fever in 
the Chui region against 1 case in 2009. 
 

 
Region  

Newgrowth Infertility  Congenital 
anomaly 

Spasmodic 
asthma 

Adults  Childre
n up to 
14 
years 
of age 

Male  Female  Adults Childre
n up to 
14 
years 
of age 

Adults Childre
n up to 
14 
years 
of age 

Chui oblast  757.5 19.8 5.7 57.5 68.2 511.8 228.8 44.7 

Bishkek 
city  

1333.9 71.9 2.2 117.3 135.2 528.4 364.3 113.2 

Kyrgyz 
Republic  

138.6 27.4 55.1 137.8 30.6 119.6 215.5 28.3 

Table 13 Disease incidence among the population in 2009 (the indicator is for 
100 thousand people) 
Source: Department of State Sanitary Epidemiological Surveillance of the Ministry of 
Health of KR  
 

Region   2008 2009 2010 

Chui oblast  567.1 397.5 457.7 

Bishkek city  804,2 577.2 411.3 

Kyrgyz Republic  405.7 453.5 493.8 

Table 14 Disease incidence of acute intestinal infection (identified and non-
identified in intense indicators) (indicator per 100 thousand people) 
Source: Department of State Sanitary Epidemiological Surveillance of the Ministry of 
Health of KR  
 
Diseases associated with solid waste management and disposal 
 
Diseases caused by solid waste cannot be completely separated from diseases 
caused by, for example, water or normal human contact, and it is impossible to make 
an estimate of how many people are sick because of the waste management system.  
 
However, it is certain that favourable conditions exist for disease carriers in the form 
of bacteria, flies, rodents, and that these are increasing in garbage points and at the 
landfill 
 
Sanitary/hygiene situation in the area of landfill  
 
The Sanitary protection zone of 1000 m is not observed, and within its limits there are 
3 new settlements “Altyn-Kazyk”, “Alga-Ilim”, “Brick factory”, and in compliance with 
the sanitary protection zone (SPZ) - 6 more new settlements. 
 
Many residents are not assigned to the regional centres for family medicine, which 
creates some difficulties in tracking the spread of infectious diseases among the 
population of these new settlements. 
 
In these ( informal) settlements there is no centralized sewerage system and there 
are no facilities for personal hygiene. The role of the landfill may exacerbate these 
problems, especially in warm and hot months of the year due to the increasing 
number of insects and, rodents which may carry of infectious diseases. 
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The general operational standards of the current landfill are poor which could lead to 
outbreaks of infectious diseases among the workers of the city dumps and residents 
of this area. 
 
Pest and rodent control is not carried out at the landfill; leachate leads into the local 
river system. Vehicles leaving the landfill do not practice wheel cleaning and can 
transmit diseased material. The waste is not covered.  Since the landfill is not fenced, 
it has easy access by unauthorized waste pickers who work with limited or no 
personal protection equipment (boots, masks, gloves) and no general operational 
health and safety controls. 
 
Around the landfill unauthorized construction of individual houses in violation of 
sanitary norms and rules continues so that people are cooking within 4-5 metres of 
the landfill. 
 
Residents in settlements around the site report chest complaints and sickness which 
they attribute to the odours from the site, combustion of waste on the site and the 
rats moving from landfill to adjacent areas. 
 

4.2.2 Impacts of the new development 

 
Although it is impossible to determine the existing level of health problems 
associated with the current waste system, the new system must have either a neutral 
or positive impact by reducing the vectors that can spread disease, primarily rats and 
insects, and reducing combustion at the site   
 
Impacts of the new collection system 
 
New containers with lids at collection points will reduce potential for rats to access 
the waste and feed and hence help to reduce numbers in those areas and prevent 
dogs accessing the waste and dragging it out of containers to provide access by rats 
and insects. They will control the number of insects, but not eliminate them. 
 
Monitoring and maintenance plans for the collection containers and collection points 
are needed to maintain the investments in good condition to reduce access by 
vermin. A training and education campaign targeted at employees of Tazalyk is 
recommended to accompany the new monitoring and maintenance plan to improve 
its effectiveness. This should be part of the EBRD Phase 3 technical assistance 
which has a specific training related component. 
 
At the moment, hazardous and special wastes such as medical, veterinary and 
abattoir wastes as well as dead dogs from around the town are collected with general 
waste and taken to the landfill. An unknown amount of other special or hazardous 
wastes are added to the containers. Separate collection of known special wastes is 
necessary to avoid these going to the new sorting plant. A continuing programme is 
needed for collection, sorting and landfill personnel to inform the Mayor’s Office 
about suspect wastes so that investigations by inspectors can find the relevant 
producers. The aforementioned information and education campaign should also 
include aspects of separate collection of special and hazardous waste. 
 

Mitigation Measures 
▪ Monitoring and maintenance plans for collection bins and collection points 



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

65 

 

▪ Separate collection of known special and hazardous wastes 
▪ Investigations by city inspectors to identify other special and hazardous 

wastes added to collection bins 
▪ Accompanying information and education campaign targeted at Tazalyk and 

landfill operator employees as part of technical assistance by the EBRD 
Phase 3 consultant (Project Implementation Unit support and Corporate 
Development components) 

 
 
Impacts from the new sorting and MBT plants, recultivation of the current landfill and 
the extension landfill 
 
The landfill complex developments move a proportion of the organic waste from 
direct landfill to sorting and composting processes. This is anticipated to remove a 
higher proportion of the recyclable materials from the landfill, decreasing the amount 
of paper and cardboard in residual waste, and remove a large part of the readily 
compostable food waste from degradation in the landfill.  
 
This has two main impacts on health risks from this landfill area due to vermin and 
insects: 
▪ Diversion of food materials from the landfill to the sorting/MBT area, and hence a 

proportion of the rats, insects and birds that feed off this 
▪ Reduction of the amount of organic materials in the landfill which will reduce the 

quantity of leachate and gas associated with the degradation but still leave food 
and breeding opportunities for vermin and insects unless managed effectively 

 
Controls for mitigation are discussed in section 3.3 above. 
 
The additional health risk is from fungal spores from the MBT plant, a natural 
process, which are released when windrows are turned and screened. Residents at 
greater than 250 metres are considered completely safe from such spores 
irrespective of wind speed, but controls on screening in higher wind conditions will be 
imposed, although these are rare in Bishkek. 
 
The above impacts and required mitigation measures should be included in the 
information and training plan targeted at Tazalyk and landfill operator personnel. The 
training programme will be developed as part of the EBRD Phase 3 technical 
assistance by the selected consultant as described in the PIU (Project 
Implementation Unit) support and Corporate Development programmes. 
 

Summary of Mitigation Measures 
▪ Proactive rodent control programme in advance of recultivation of the landfill 

to prevent dispersal 
▪ Ongoing vermin control monitoring and management 
▪ Hedge planting around the landfill to reduce access to  dogs and people  
▪ Immediate burial of special and hazardous wastes 
▪ Operational procedures to compact and cover the waste against vermin and 

fires 
▪ Daily wind speed measurements to ensure that older windrows are not 

turned/screened in high wind conditions 
▪ Training and information component as part of the training plan developed by 

the EBRD Phase 3 technical assistance (PIU support and Corporate 
Development) 
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4.3 Labour conditions, training and workers’ rights 

4.3.1 Baseline conditions 

The situation with the labour protection and health of the workers in the Kyrgyz 
Republic  
 
With the deepening of the economic crisis and the struggle for the survival of many 
enterprises, the problem of ensuring safe working conditions has become more 
relevant. A high proportion of unemployed leads to violations of labour laws related to 
the use of temporary workers without an employment contract, and violations of 
workers’ rights to labour protection. 
  
In addition, there is an absence of regulatory legal acts limiting the length of service 
and the length of shifts in hazardous working conditions in the presence of t real risk 
of occupational diseases. 
 
The entrepreneurs resort to hiding the risks of occupational and industrial-caused 
diseases, admit the workers to professional activities without regard to, and 
sometimes against the medical reports, termination of employment is used in cases 
of employee’s sickness, are reluctant to implement certain laws of social guarantees. 
 
The lack of timely, complete, and quality health care to the workers, and the lack of a 
clear unified system of medical care and social, medical and vocational rehabilitation 
leads to a health decline in the workers.  
 
Labour issues within Tazalyk 
 
The situation in Tazalyk is different. 
 
Interviews were conducted with the chief personnel officer and the engineer in 
charge of accident prevention in “Tazalyk” to obtain information on labour safety 
issues. 
 
1361 are working in the system of the municipal entity “Tazalyk”, of whom 380 are 
women (28%). Women work mainly in the administration area and in street cleaning. 
The average age of the workers is 35-40 years. Children under 18 years of age are 
not accepted as employees due to the hard working conditions.  
 
Recruiting is carried out on a contract basis. Double shifts are not permitted, except 
for occasional occurrence to cover shifts of sick employees. 
 
Medical form 086 is required at hiring with full examination and confirmation of 
suitability by a medical professional. An examination of the health of employees is 
conducted on a regular basis: 
▪ A complete medical examination is required once a year;  
▪ Fluorography (diagnosis of TB or other reduced lung function) is required once a 

year. 
 
Trainings on health and safety issues related to collection and landfill are held within 
the first three months of employment. Trainings are usually conducted by the 
engineer on accident prevention and the head of the landfill. A training record is 
maintained.  
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Employees receive personal protective equipment in the form of special clothing. 
(Employees of the company noted its poor quality). The head of the landfill keeps a 
record of clothing issued. Tazalyk personnel were observed to wear this by the 
consultants. In the winter periods, workers receive vests, boots and warm jackets 
which are changed every season. In addition, the employees are given gloves on a 
monthly basis. Since the city landfill employees are assigned to a group of persons 
with harmful working conditions, they are provided with special meal – they are 
provided with milk. 
 
First aid kits are available for the drivers of garbage trucks-waste collectors, who 
wear official overalls, boots and gloves (these were observed to be worn by the 
consultants).  
 
All employees of the municipal entity are provided with the package of social 
insurance. Sick leave is paid by the entity, including maternity leave, but not for minor 
complaints such as colds. To date, no occupational diseases have been recorded. 
 
There is an accident reporting system and, in general, these are road transport 
issues. None were recorded in 2010.There is fire-fighting equipment available in the 
city landfill site. Cold, clean water is trucked every 1-2 days for the needs of the staff 
and vehicles. There is no sewage system on the site. 
 
Landfill workers have rooms for rest and for taking meals, and a shower. The shower 
room inadequate condition and does not meet sanitary standards and norms. 
Collection Crews and maintenance staff have access to sanitary facilities and 
restrooms 
 
There is a worker’s union, with chair paid by the union, not by Tazalyk, and a 
complaints system in place. Complaints are considered both by Tazalyk and the 
union. Complaints are mainly of a conflict resolving nature or due to the 
unsatisfactory wages of employees. No complaints about working conditions been 
received since new employees have been informed about conditions when offered 
the position. 
 

4.3.2 Impact of the new developments 

The new developments will have limited, but positive, impact on the workers within 
Tazalyk, but improve working conditions for hospital waste management staff and 
have radical improved working conditions for those in the informal recycling sector 
that work in the new structure (discussed in section 4.6 below).  
 
The existing working conditions within Tazalyk are good compared to general 
conditions within Bishkek, but additional policies and procedures within a new 
contract will improve the position. These are primarily to: 
▪ Introduce and implement an equal opportunity policy for recruitment and 

promotion 
▪ Introduce and implement procedures to demonstrate equal opportunities for 

recruitment (in cultural diversity and gender) 
▪ demonstrate that grievance procedures are in place, advertised and acted upon 

with due speed 
▪ set up training records for individuals, to complement the record of training 

sessions held. 
 



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

68 

 

The new SPV requires a complete set of labour policies for recruitment that can be 
based on the existing Tazalyk policies, with the improvements mentioned above, so 
that there is consistency in approach for contracts and sub-contracts within the new 
system. 
 
A larger issue is the need for extensive Health and Safety Procedures to complement 
the new waste management system. Procedures are required to ensure that the 
vehicles and containers delivered under the procurement contracts and the new 
equipment at landfill, MBT and sorting plants can be operated safely. The proposed 
changes to operation of the new landfill will offer some improvements to health and 
safety for employees, particularly through adequate sanitation on site, covering of the 
waste and controls of leachate and gas. However, there are potential negative 
impacts of the new system, particularly during the transition period, that need 
systems for mitigation such as: 
▪ Extra vehicular traffic bringing construction materials onto the site and for 

excavation and movement of existing waste during reprofiling activities 
▪ Reduction in disposal area during recultivation of current landfill and in new 

landfill cells. This will increase the density of waste vehicles at a time that there 
are still significant numbers of waste pickers on the site 

▪ Potential for internal fires to break out when moving previously deposited waste 
▪ Potential for unsafe gradients for machinery to be created during reprofiling of 

waste in recultivation 
▪ Problems of waste pickers within the recultivated areas 
 
Operational and Management plans for the new waste system require 
complementary Health and Safety Plans for all parts of the new service. The plans 
will be developed during the preconstruction phase and must have a review 
mechanism at least annually. Job descriptions for personnel will cross-reference the 
operational and management plans and the health and safety plans, and identify 
training requirements for each position. 
Effective implementation requires training. Two training programmes are needed: 
▪ A training programme is needed for all members of staff to explain the new waste 

system and the objectives for new standards of operation that will be monitored, 
and 

▪ A second set of technical training programmes will offer specific training relevant 
to each position. 

 
Again, these will be developed during the pre-construction phase. 
 

Mitigation Measures 
▪ Contract for setting up the new SPV and the revised contract with Tazalyk to 

include requirements for Human Resources policies and recruitment 
including job descriptions, contracts of employment and equal opportunities. 
This can be based on existing good practice in Tazalyk 

▪ Recruitment policy must exclude child workers and provide equal 
opportunities for men and women and for those of different cultural diversity 

▪ Health and Safety procedures to be developed during pre-construction 
phase for management of the service and for use of new technical 
equipment. These procedures must cover the recultivation of existing landfill 
as well as the final waste service system  

▪ Health and Safety policies to be cross-referenced in job descriptions and 
contracts 

▪ Health and safety and recruitment policies to have a review process 
implemented at least annually 
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▪ Training programme developed for general requirements of the new waste 
system and specific training for individual personnel, cross-referenced in job 
description 

▪ Training records established and retained for each member of staff, together 
with a programme for ongoing regular training. 

 
 

4.4 Land use and settlements  

4.4.1 Baseline position 

Location of current landfill and activities in this location 
Based on the maps provided by Bishkekglavarhitektura (the department of Bishkek 
architecture), the territory of Bishkek city authorized landfill is located in the territory 
of the city and does not go beyond its administrative boundaries. 
 
Due to the fact that municipal organizations and institutions of Bishkek city could not 
provide the Consultant with the maps of settlements in the area of Bishkek city 
authorized landfill, the Google Earth maps were used for the assessment of the 
situation and relevant conclusions on land use and settlements in the area of Bishkek 
city authorized landfill were compiled on the basis of field observations and 
interviews with residents of the settlements located in the territory in question. 
 
The City authorized landfill is located in the northern part of Bishkek city. The site is 
circled in red on the Figure 2. The distance from the city boundary and the landfill is 
difficult to calculate due to the new settlements and the lack of official status as a 
settlement. In this case, the map shows that the city landfill is located in close 
proximity to settlements, cultivated agricultural land, and surface water sources. 
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Figure 2 Location of Bishkek city authorized landfill 
 
Figure 3 illustrates sites located close to the city authorized landfill (within a radius of 
about 1000 m). Summary information regarding these sites is presented in the table 
below. 
 

Site  
Location 
relating to the 
landfill  

Distance to 
the landfill 
border  

Remarks   

Settlement “Kalys-Ordo-
2” (self-named) 

Western part  

Nearest 
residences 5 
metres 
(adjacent to 
access road) 

 informal settlement 
containing about 300-
500 people The sanitary 
protection zone is not 
maintained. It should be 
not less than 500 
metres from the 
settlements. 

Settlement “Altyn-
Kazyk” (self-named) 

South part  280 metres  
Containing up to 300-
400 people 
 

Municipal cemetery  South-West part  200 metres  

The sanitary protection 
zone is not maintained. 
It should be not less 
than 300 metres from 
the settlements. 

Agricultural lands  Eastern part  650 metres  
Belongs to the 
Alamedin district of Chui 
oblast. Cultivation of 
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different types of crops 
varies annually. 

Ala-Archa River  Eastern part  450 metres  
Water protection zone 
constitutes 100 metres  

Municipal entity 
“BishkekAsphaltService”  

South-West part   650 metres  Acting municipal entity  

Ala-Archa reservoir  North-West part  550 metres  
Water protection zone 
constitutes 200 metres  

Clay pit  Northern part  
Less than  100 
metres  

Operating, there are 
coffins  

Brick factory South-East part  
Less than 600 
metres  

Acting private entity  

Table 15 Summary information on the sites located within a radius of about 
1000 m from Bishkek city authorized landfill 
 

 
Figure 3 Sites located around the city landfill 
 
Based on the chronology of the maps of “Google earth”, the seizure of land adjacent 
to the landfill occurred in the period between July 2006 and December 2006. It 
should be noted that the sites and their number may be different from the current 
situation, since the maps are dated as of 08.16.2009. 
 
Currently many of the houses built are empty. The new settlement is not provided 
with drinking water, sewerage or, electricity. Roads are unpaved. There is no public 
transport or public services for education and health. Residents evaluate this area as 
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unsuitable and dangerous to stay in, but due to lack of opportunity to move they have 
to stay in the territory where the landfill is located. With the support of government 
the people are ready to change their residences and to abandon claims to land and 
housing rights. 
 
There are no official data available on the number of households and residents in 
settlements, or documents on the ownership rights for land or for construction of 
capital facilities. 
 
To summarize, there are three breaches to exclusion zones related to the existing 
landfill, the BADS. It has two informal settlements around the site that grew up since 
the landfill began operation. The settlement to the West begins only 5 metres from 
the landfill, that to the south is 280metres away. On the Eastern side of the landfill 
there is waste and a leachate lagoon within the 200 metre exclusion zone for the gas 
pipeline. 
 
An extension landfill to the North of the current site will be outside almost all of the 
exclusion zones for different activities as shown in the Table below. The Settlement 
“Altyn-Kazyk” to the South is now well outside the 500m exclusion zone for the new 
landfill, but the top north eastern corner of “Kalys-Ordo-2” will be within 500 metres of 
the new landfill affecting some 50-100 dwellings depending on final landfill design. 
 

Issue EC-Directive Local laws 
and 
regulations 

Acceptable Remarks 

Distance to 
residential 
areas 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
EC - Directive 

gives 
qualitative 
instead of 

quantitative 
requirements, 
as specified 

above 
 

500m7  

 

Minimum distance 
from landfill border 
to legal settlement 
border confirmed 
Some  informal 
buildings in Kalys-
Ordo 2 within 500m 
 

Geology Preferable 
with clay or 
heavy loam 
layers 

 

Confirmed by 
drillings 

Marshy ground Not 
acceptable 

 
 

Ground water 
distance 

More than 
2.0m 
 

 
Confirmed by 
drillings 

Groundwater 
outlets 
(springs) 

Are not 
acceptable  

Only through 
existing drilled 
boreholes 

Distance to 
Ala-Archa river 

100m  300m – 600 east of 
the landfill 

Water 200m   350-600 meters 

                                            
 
7
 Hygienic requirements for projection and maintenance of landfills for municipal solid waste” by the 

National Authority of Health” (Sanitary regulation 2.2.1/2.1.1.006-03). 500 meter distance is required 
from sanitary landfills (“polygons”) while 1,000 meter distance from dumpsites (e.g. the current site 
before recultivation) 
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protection 
zone west of 
the landfill 

 

Topography Flat areas 
are 
preferable 

 
 

Backfilling of 
pits with 
municipal 
waste 

Allowed 

 

Location is a former 
clay pit 

Distance to 
gas pipeline 

200m  

 

Old waste and 
leachate pond will 
have to be moved 
from the protection 
zone of the gas 
pipeline  

Table 16 Evaluation of building the new landfill adjacent to the old dumpsite 
 
Permits for current waste activities 
 
According to Clause 3.4 of the Rules of Public services of the City of Bishkek, areas 
of emplacement and the type of fencing of waste collection sites and containers shall 
be coordinated with the City Architectural Bureau (Bishkekglavarkhitektura), Center 
for State Sanitary Epidemiological Supervision of the City of Bishkek, Sanitary 
Ecological Inspection of the City of Bishkek, appropriate municipal territorial council, 
chairs of house and block committees and a legal entity for MSW removal. According 
to information available to the Consultant, none of collection points existing in the city 
is coordinated with the appropriate agencies.  
 
According to data available in the Consultant, as of today, the Bishkek urban landfill 
has no permit to operate.  
 
Legal requirements for MSW polygons and sanctioned landfills are set by legislative 
acts such as the Law of the KR “On Environmental Protection” of 16 June 1999 No 
53, “On Environmental Examination” of 16 June 1999 No 54, “On Town Planning and 
Architecture of the Kyrgyz Republic” of 11 January 1994 No 1372-XII and other 
legislative acts. 
 

4.4.2 Impacts of the project proposals  

The proposed landfill complex and recultivation of the BADS can take place without 
impact on any of the exclusion zones under legislation with the exception of the 
requirement for residential zones to be a set distance from operations. Even so, there 
will be a net positive impact of the development, with the mitigation measures, in 
comparison with the substantial nuisance from current operation of the BADS. 
 
The general improvement of conditions on the BADS will be a positive impact on 
most residents around the landfill site with some short term negative impacts to 
residents adjacent to the access road during the recultivation process. 
 
Land use issues around the recultivation of the existing BADS  
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All persons living within 500 m of the BADS have decided to live in that location 
within the last five years, with full knowledge of the conditions living so close to the 
landfill. Recultivation of the BADS will improve the final conditions for those living 
within the 500 m exclusion zone for landfill at the present time, but there will be an 
increase in negative impacts for those living immediately adjacent to the current 
access road during the period of rebuilding that access road, building the waste 
reception area and reprofiling the western edge of the landfill. This has an effect on 
some 30-50 dwellings (it is not clear how many are occupied), and these persons 
should be resettled during the first 1-2 years of the recultivation process because of 
potential adverse impact to health from very high particulate emissions. 
 
Land use issues around the development of a replacement landfill to the North of the 
BADS 
 
The major part of the new landfill is more than 500 metres from any  informal or 
formal settlement, but the south east corner of the new landfill is within 500 metres of 
the north western corner of the current  informal settlement of Kalys-Ordo-2, affecting 
some 50-100 dwellings depending on final landfill design, and a survey of the 
numbers of inhabited dwellings to be completed during the autumn of 2012.  A 
resettlement action plan for persons in occupied dwellings is required to be done by 
the Mayor’s Office. 
 
Land use issues around the development of the sorting and MBT plant at the landfill 
complex 
 
The proposal is for these two new facilities to be installed to the east of the entrance 
to the new landfill complex so that they share the waste acceptance area, are 
protected by fencing and gates and have access to water, fuel stores and sanitation. 
This entire area will cover some 3.5 ha at the Southern end of the current BADS 
landfill. 
 
An exclusion zone of 300m applies to composting plants and hence to the MBT plant, 
which is covered on the proposed scheme for redevelopment; the Environment 
Agency states that a 500m exclusion zone applies to recycling plants that are 
reprocessing plants under current legislation and hence should be applied to the 
proposed sorting plant. This cannot be achieved at the current proposed location 
There is a position to argue that this sorting plant does not process the recyclate, 
merely divides it into component parts for onward sale, and that therefore an 
exclusion zone of 100m applicable to a transfer station is more appropriate, and 
there is opportunity to put the sorting line itself up to 200m from any residential 
properties. 
 
The reception area for waste arriving at the site together with machinery shed, site 
office and facilities will be in approximately the same position as at present, but with 
substantially less impact on local residents since hardstanding will reduce noise, 
vibration and emissions from vehicles. The total number of vehicles will not increase, 
and may in fact decrease with newer vehicles collecting larger loads. 
 
The MBT and sorting line will be to the East of the reception area, much further away 
from residents in Kalys-Ordo-2 to the West who are living as little as 5m away from 
activities on the current landfill. The Southern residential area is 280metres from the 
existing landfill. 
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If the Environment Agency requires a 500m exclusion zone for the sorting plant it is 
unlikely that all of the operations (storage, loading and sorting) can be kept that 
distance from existing dwellings. However, the MBT and sorting operations comprise 
a relatively small fraction of the entire operational area with a larger proportion taken 
up by storage areas for recyclate and, maturation heaps. Good design of the plants 
can put the composting windrows more than 300m from all dwellings and the active 
parts of the sorting operation (the sorting line) as far away from dwellings as 
possible. All of the storage areas where materials will be loaded and unloaded can 
be more than 100m away from dwellings and comply with an exclusion zone for a 
transfer station. 
 
The Consultant would argue that describing the operation as three sections: an MBT 
plant, a sorting plant and a storage area acting for transfer of waste materials would 
enable an effective design to meet exclusion zone requirements. In addition, 
mitigation measures to put noise bunds around the site which will reduce the impacts 
of noise, odours and particulate emissions below current levels experienced from the 
BADS makes this a positive environmental impact for residents.  
 
The proposed technical content for a letter to the Environment Agency or to form the 
basis of a meeting with the Environment Agency to address this issue and request 
approval of a 100metre maximum SPZ for the sorting line is shown in Appendix 3 
 
If this solution is not acceptable then there is an alternative design option to put the 
main reception area, sorting plant and MBT at the entrance to the replacement 
landfill. This will reduce the available area for disposal of municipal waste, and hence 
the longevity of the site, and delay the implementation of a large-scale sorting line 
and MBT facility by some three years during the recultivation of BADS since it will be 
impractical to operate these facilities independently of the general waste reception 
area which must remain at the entrance to the old landfill until recultivation is 
completed. Alternatively, the residents within 500m of the new sorting plant complex 
could be resettled. 
 
Resettlement Action Plan 
 
As stated above, there are two or three requirements for resettlement: 
▪ 30-50 dwellings requiring temporary resettlement for 1-2 years during 

recultivation of the BADS 
▪ up to 50-100 dwellings requiring permanent resettlement that are within 500m of 

the new landfill 
▪ Potential for additional resettlement of persons within 500m of new sorting plant. 
 
Residents have shown interest in being moved from the area if alternative housing is 
provided. It is in the interest of the Mayor’s Office to ensure that unoccupied 
dwellings are not occupied during the intervening period, and that no further 
dwellings are erected, particularly to the north of existing settlement where they will 
be within the 500m exclusion zone of the proposed new landfill. A survey of occupied 
dwellings in 2012 will form the basis of the resettlement action plan, but numbers 
need to be revised after agreement of the SPZ for the sorting plant and the final 
design for old and new landfills. The resettlement action plan will also include a 
livelihood restoration plan. 
 
Control of the necessary landbank for the development  
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Prior to investment funds being released, the Mayor’s Office must demonstrate that 
all of the land required to implement the development in waste services can be 
legally used for this purpose. 
 
The existing landfill site is in Mayor’s Office ownership. The City needs to 
demonstrate that all of the other land requirements for construction of the new 
landfill, access roads to the landfill, new collection points, sorting and MBT plant, 
extension to green waste composting plant and access for maintenance to 
monitoring points, leachate lagoons, settlement lagoons etc are within the control of 
the Mayor’s Office. This may be through ownership or long term lease, remembering 
that monitoring of the landfill after completion and management of leachate, gas and 
settlement might last up to 40-50 years. 
 
The Project Proposal describes measures necessary for repairing and building new 
collection points. Before the expected works commence, it would be expedient to 
obtain permits for already existing and all the new collection points.  
 
Permits need to be obtained prior to reconstruction of the current landfill, construction 
of the new landfill and development of associated sorting and MBT plants as well as 
additional composting of green waste. 
 
Final designs and technical content of contracts are partly dependent on the 
availability of land holdings and the requirements of potential permits. 
 
It is recommended that the Mayor’s Office commences to develop a land matrix 
demonstrating ownership of necessary parcels of land and, where this is not with the 
Mayor’s Office, to commence contract negotiation. It is also necessary to begin 
negotiations for the necessary permits.  
 
 

Mitigation Measures 
▪ Design of MBT to be more than 300m from current settlements 
▪ Design of sorting plant to put the active sorting line as far from residents as 

possible and storage areas more than 100m from residential areas 
▪ Negotiation with environment agency to either agree the proposed split of 

sorting and transfer operations at the sorting plant to use a 100m exclusion 
zone for transfer or to accept that mitigation measures will allow a lesser 
exclusion zone than 500m 

▪ Mitigation measures around the sorting plant and MBT to include noise 
protection bunds 

▪ Resettlement action plan developed and implemented by the Mayor’s Office, 
including a livelihood restoration plan 

▪ Develop a land matrix to demonstrate ownership of land requirements for the 
investment programme and the necessary permits for required operations 
 

 

4.5 Cultural heritage  

4.5.1 Baseline conditions 

According to the data of the Ministry of Culture and Information of the Kyrgyz 
Republic, there are unexplored archaeological sites on the territory adjacent to the 
existing city authorized landfill. According to Article 10 of the Law “On protection and 
use of historical and cultural heritage”, it is necessary to implement activities related 
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to identification and the study of archaeologically important sites for the 
comprehensive survey of this area.  
 

4.5.2 Impact of the new development 

A cultural survey of any land procured or leased for the new developments needs to 
be completed, and accepted, prior to completion of any such contract. 
It has to be recognised that most of the land identified for the new landfill, sorting 
plant and composting plant has already been excavated for brick making or for the 
gas pipeline so that the additional land requiring survey must be small. 
 
 

Mitigation Measures 
▪ Cultural Survey of the extension lands required for the new landfill complex 

in advance of letting contracts in association with the Ministry of Culture 
requirements 

▪ Procedures in place to manage any cultural finds during construction works 
 

 

4.6 Informal collection of wastes  

4.6.1 Baseline conditions 

This falls into two categories: informal waste collection within the city and collection 
at the city dump 
 
The informal waste collection within the city 
 
Collection of secondary recoverable materials in Bishkek city is mainly made by the 
following categories of people: 
▪ The needy fractions of the population (pensioners, the unemployed); 
▪ Homeless citizens; 
▪ Loaders of special vehicles for the removal of solid waste engaged in the 

municipal entity “Tazalyk”; 
▪ Yard-keepers of high-rise buildings; 
▪ Workers of large shopping complexes market. 
 
Homeless citizens and needy citizens collect secondary materials in the container 
areas designated for solid wastes. The collected secondary materials are changed in 
the receiving points for recyclate. 
 
Loaders of waste collection vehicles employed in the municipal entity “Tazalyk” 
remove a selection of high value secondary materials from the city containers and 
keep these materials separate for sale at receiving points on the landfill. 
 
Yard-keepers of high-rise buildings are engaged in collection of secondary 
recoverable materials in the area where they are assigned. The collected secondary 
materials are delivered to the employees of major shopping complexes or the closest 
receiving points. 
 
Renters within big shopping market complexes deal with the secondary materials 
from the market and the buying of secondary materials produced in the area around 
the market complexes. Essentially, the yard-keepers of high-rise buildings, 
pensioners with meagre pensions, the people with no fixed abode (homeless) bring 
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the secondary materials to the renters. The collected secondary materials are then 
delivered to the nearest receiving points or the secondary material processors. Some 
secondary materials were sold for reuse (cardboard boxes, plastic bottles) use: 
cardboard boxes, plastic bottles.  
 
Other materials are taken to stationary receiving points within the town, usually 
without permits from where they are bulked for sale to reprocessors. 
 
Informal collection of wastes for recycling at the city authorized landfill and adjacent 
areas 
 
According to the estimated data, the number of people involved in the collection of 
secondary materials at the city landfill constitutes 700-1000 persons. The number of 
people varies depending on the season and not all persons work for full days. 
 
The landfill is divided into three zones for material collection. People with no fixed 
abode are mostly working in the areas, where the delivery of waste is quite rare 
because of its remoteness. They mostly specialize in the collection of plastic, plastic 
materials and very seldom metal. Daily earnings vary from KGS 50 to KGS 200 per 
person per day. 
 
The other two zones are actively used for disposal of solid wastes over a wide area, 
which attracts more cohesive groups with their own leaders, usually specialising in 
one type of secondary material. These zones provide the waste collectors with 
plastic, waste paper, ferrous and nonferrous metals. Earnings of people in these 
areas range from KGS 200 to KGS 1000 per person per day (potentially 4000-20000 
KGS a month compared to 10000KGD/yr earned in the formal sector). People from 
very different social groups are engaged in these areas: homeless people, 
unemployed people from nearby settlements and residential areas, and unemployed 
young people. The ages range from 10 to 65 years. 
 
The complex socio-economic status of the people working illegally at the landfill has 
to be taken into account while developing the project, as well as the large numbers of 
other people who, in one way or another, depend on the earnings of these workers 
(families, internal infrastructure). In implementing the project, the maximum 
involvement of people of this category in jobs requiring no qualifications will reduce 
the instability in the project implementation area. 
 

4.6.2 Social impacts of the development projects 

The redevelopment projects have major social impacts from the diversion of informal 
recycling of materials at the landfill to recycling through a dedicated sorting plant. The 
number of individuals that can make a living through these activities is reduced and, 
possibly, the annual income for some is reduced through legitimizing the activities. 
This is a negative social impact for some of those working on the landfill, although 
the improvements in noise, odour and visual impact will improve living conditions for 
a larger number of other residents in the area. 
 
Impacts of changes to the collection system 
 
There is limited ability to control the removal of recyclable materials from the 
collection sites by homeless and low income persons in the city and the impact of 
development changes to this group and those buying recycled materials within the 
city is zero. 
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It is recommended that the Tazalyk drivers and loaders be prohibited from taking 
materials from the city containers for private sale, and hence speed up their 
operations of collecting the waste. All of this material will now go to the new city 
sorting plant. 
 
Impacts of the new sorting plant and composting plant and the changes at the landfill 
 
There are a set of major impacts to three main groups of people due to the sorting of 
recyclables at the new sorting and composting plant. Residual waste from this 
process will go to the new engineered landfill site, but will not contain valuable 
materials for informal picking. Once the current dump is recultivated, there is no role 
for illegal pickers at the landfill complex and this source of income disappears for the 
700-1000 persons involved in these activities and their dependents. New work 
opportunities are created by the development, but these are regular work 
opportunities and will preclude the use of children.  
 
Firstly, the new sorting plant will offer employment opportunities to approximately 200 
persons working in two shifts at the site. This is primarily work on the sorting belts to 
pick out recyclable materials and store these in containers for onward transport. 
There will be some higher skilled workers driving the equipment, but these are the 
minority. The proposal is to let a short term contract at the sorting plant and it is 
assumed that the current organisers of the waste pickers will take this opportunity to 
continue organising recycling in the city, and then recruit the necessary persons at 
the sorting plant. Whether or not people currently working as informal pickers at the 
landfill are suitable for these positions, and more importantly will accept these 
positions, is not certain. Some discussions have taken place with individuals and a 
high proportion expressed interest, but it is uncertain how many would actually wish 
to undertake regular employment when many are earning far more than other manual 
workers in the City at present. The range of persons working as waste pickers is 
extremely variable with some looking for regular employment, and other groups only 
working at the landfill when alternative work opportunities are not available. These 
two groups are likely to want permanent employment if it is available. There is a final 
set that enjoy the freedom of working for themselves and are unlikely to want a 
permanent position at the sorting plant.  
 
Recruitment policies should support existing pickers to take the positions on offer and 
provide the necessary training in operational procedures and health and safety 
systems to enable this to take place. Job descriptions, contracts and training within 
Tazalyk, SPV and the sub contractors must emphasise that private sale of recyclate 
is a disciplinary and sacking offence. 
 
Secondly, the group of persons living near to the existing dump and making a living 
from secondary sorting of the waste or bulking waste for onward sale on their 
properties (although this is an  informal settlement with no permits for such activities) 
will probably lose this entire livelihood to the sorting plant. Again, they will be eligible 
for work at the new sorting plant, or at new locations developing for secondary 
sorting within the city since the end users will want that level of sorting within each 
group of recyclate materials. 
 
Thirdly, the companies that purchase recyclate may change their employee numbers. 
The total amount of recyclate will increase with organised sorting of the municipal 
waste which implies more (or larger) vehicles to collect the materials and therefore 
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more drivers, and more persons involved in preparation of these materials for reuse 
or recycling.  
 
In the short term there is a fourth employment opportunity during recultivation of the 
current landfill and building the new landfill infrastructure. The construction activities 
provide employment for engineers, geologists and skilled machinery drivers and road 
builders, which is a benefit for skilled and semi-skilled workers in the City, but not 
relevant to most of those pickers at the dump (although one group of occasional 
pickers are experienced in construction work and are employed in this capacity 
during summer months. In practical terms, those persons currently making an income 
at the landfill, but not employed at the new sorting and composting plant will continue 
to try to make a living from the existing dump and, during the three year period of 
reconstruction of the old dump, there will be opportunities to collect recyclate from 
the new wastes being deposited (in a much smaller areas) and from wastes being 
moved across the site for reprofiling. It would be extremely difficult to prevent this 
practice taking place and better to promote it by offering concessions for collecting 
recyclate from the excavated waste and the use of conveyors for easy picking (which 
will also ensure that people and heavy machinery are not working at the same point). 
Provision needs to be made for this group to sell their recyclate (mainly metals and 
glass) from the landfill site either through the sorting plant arrangements or by 
allowing separate vehicles to access collection points around the site. Enabling 
picking of incoming waste and re-excavated wastes reduces the chances that people 
will try landfill mining after recultivation is completed: they will be aware that the 
economic fractions have been removed. 
 
The net impact on employment numbers and income from the landfill redevelopment 
is unknown, but is unlikely to provide opportunities for all of those currently working in 
the informal sector on the existing dump, and certainly cannot employ the children. 
The conditions for establishing the new SPV will include employment and training 
requirements, including equal opportunities and a need for proper job descriptions 
and conditions of contract. It can include employment to persons currently occupied 
in recycling at the dump provided they have the necessary skills to meet the job 
specifications. 
 
Further research will be needed by the Mayor’s Office and SPV to identify the outlets 
and outlet routes for the wastes collected to ensure that all of the materials from the 
sorting process have an outlet, to maximise income and to negotiate an effective 
contract for operating the new sorting plant. Companies expecting to receive more 
recyclate may need additional personnel, and the Mayor’s Office should collate these 
requirements. 
 
The city authorities need to record employment opportunities and skill needs for all of 
the new job opportunities associated with the new waste management structures and 
coordinate and support retraining so that persons currently working at the landfill 
have maximum opportunity to gain employment. 
 
The project proposals cannot provide employment opportunities for all of the persons 
currently making a living from waste picking and processing at the BADS, and the 
high unemployment rate in Bishkek means that those that do not find work on the 
new waste systems are unlikely to find alternative employment. Those that do not 
achieve work through the new waste systems will be eligible for unemployment 
benefit, which is at a very low rate of 10 euros a month. It is likely that some may 
migrate back to their original areas of Kyrgyzstan, move to an area with unmanaged 
landfill or scavenge in the collection bins within the town. 
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Mitigation Measures 
▪ Operational and Management plan for landfill to include phasing out of 

informal recycling systems at the site by gradually reducing the open area for 
new waste disposal and providing opportunity for taking metals and glass 
from re excavated and redeposited waste during recultivation, with a view to 
excluding all waste picking at the landfill once recultivation is completed and 
the sorting plant is operational 

▪ Sorting plant recommended to have a short term contract and expected to 
promote the use of persons previously picking recyclables from the landfill 
where they have relevant skills Training to be provided to enhance those 
skills where necessary 

▪ Contracts of employment for SPV and Tazalyk personnel to include 
prohibition of private activities in recyclate collection, processing and sale. 

▪ Contract for recultivation of current dump to require waste picking from the 
re-excavated materials using a conveyor provided by the contractor. 
Concession for this work offered to existing waste pickers at the dump for the 
planned period of excavation. 

▪ Further research required by the SPV due to operate the landfill and sorting 
plant to identify the material specifications for recyclate for secondary and 
final processors, and to develop supply contracts.  

▪ Mayor’s Office representatives to identify where supply contracts and short-
term contracts for the sorting plant will require additional personnel. As well 
as potential additional positions in the recycling sector. Summarise job 
descriptions and ensure that information is disseminated about available 
work opportunities and training opportunities; maintain records on training 
and job success rates amongst the informal sector; provide information 
about social unemployment benefits. 
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5 Environmental and social management and monitoring 
plan 

5.1 Introduction 

The previous sections described the potentially negative environmental, health and 
safety and social impacts of the development and the measures that need to be 
taken in order to mitigate these impacts. 
 
This section contains the Environmental and Social Management and Monitoring 
Plan (ESMMP) and describes the  
▪ actions to be taken,  
▪ organizational and management systems needed to support these actions, and  
▪ the necessary monitoring plans and reporting systems 
to ensure that the necessary actions are taken to control the negative impacts of the 
development and, if possible, deliver additional positive measures. 
 
The ESMMP shows the proposed measures and monitoring requirements during the 
different phases of project implementation. The ESMMP needs to be included in 
contract and sub-contract conditions and is relevant to the entire project: 
▪ Planning and Design including production of procurement contract; 
▪ Construction of new facilities; 
▪ Procurement of new equipment; 
▪ Operation. 
 
The proposed measures below cover firstly the necessary organisational structures 
that need to be in place in order to manage the procurement and implementation 
process and then the specific measures to minimise environmental, social and health 
issues during project implementation. 

5.2 Organisational requirements 

5.2.1 New management structures 

The Mayor’s Office of Bishkek will not manage the procurement contracts and 
service provision directly. A new Special Purpose Vehicle (SPV) will manage the 
contracts and operations associated with waste recycling, treatment and disposal 
whilst the existing company “Tazalyk” will continue to operate waste collection and 
street sweeping services and manage contracts for procurement of equipment and 
services in this field. Both will receive investment for implementation of the new 
system from EBRD through the Mayor’s Office, and will receive a proportion of 
annual revenues from the waste management charges to residents, which is 
collected by the designated municipal company (MC) “Centre of Communal 
Payments”. The system is described in detail in Appendix 4.. 
 
It will be the responsibility of the SPV and Tazalyk to implement the ESMMP in their 
work activities, and to ensure that the relevant actions and reporting requirements 
are included in any sub-contracts that they let and manage. 
 
The structure of the new SPV, its responsibilities and accountability, the relationship 
to the Mayor’s Office and its organisational procedures, including recruitment, need 
to be developed and implemented prior to the production of tender documents and 
letting of tenders. The Mayor’s Office must commence work to develop systems, 
many of which can be based on existing options used within Tazalyk, but these will 
be completed during the project implementation phase (support and advice to the 
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Project Implementation Unit, i.e. Phase 3 of the EBRD project) supporting the 
development of waste service change in Bishkek so that tender documents, technical 
specifications and design work in harmony with the management and monitoring 
requirements.  
 
Tazalyk itself implements many of the management actions required by the ESMMP, 
such as training policies and grievance procedures, and has an existing reporting 
structure to the Mayor’s Office. It will need to revise and update some of the existing 
procedures and develop new contract management procedures as well. 
 
It is not necessary that Tazalyk and the SPV have the same management and 
reporting procedures, but it will reduce overall cost to develop one basic set of 
policies and then modify them for use if necessary. Data management systems must 
be harmonised between the two companies and the Mayor’s Office such that 
datasets can be used across the organisations. 

5.2.2 Organisational and Management Measures  

The contracts with SPV and Tazalyk are long-term commitments by the Mayor’s 
Office funded by international loans and grants which require compliance with the 
ESMMP as part of the conditions of funding. These must continue throughout the 
duration of the construction and operational parts of the contracts. 
 
Tazalyk and SPV contracts with the Mayor’s Office must require them to: 
▪ Identify a senior person on the management board to take responsibility for 

implementation of the ESMMP and reporting to the Mayor’s Office, with line 
management control of any additional persons appointed to oversee or undertake 
specific activities such as management of sub-contracts 

▪ Commit the necessary personnel and financial resources to implementation of the 
ESMMP over the longterm 

▪ Disseminate the content of the ESMMP to all staff to change attitudes and 
behaviour, including a comprehensive training programme 

 
Minimum performance criteria 
▪ Appointment of person from management board to be responsible for 

implementation of ESMMP 
▪ ESMMP issues and goals disseminated to all personnel; training records 

retained 
 

5.2.3 Managing Contractors 

It is the Municipality’s responsibility to ensure that contractors implement the 
ESMMP. Mayor’s Office must monitor implementation by SPV and Tazalyk; they 
must monitor implementation by sub-contractors. 
 
Under current proposals for investment, this definitely includes procurement 
contracts for vehicles and equipment for collection, sorting, composting and disposal 
systems. In addition, they will need to let sub-contracts for supply of construction 
materials, design work and construction contracts for engineering works. 
 
Each sub-contract needs to include working procedures to the relevant requirements 
of the ESMMP, which is best achieved by a formal process to identify responsibilities 
within SPV and Tazalyk, and the criteria for inclusion in sub-contracts, in a Contract 
Management Plan. As with all EU Health and Safety issues, compliance requires a 
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pro-active approach to ensure that systems are understood within the company, and 
by the sub-contractor. 
 
▪ Appointment of senior management person with responsibility for Contact 

Management Plan 
▪ Training for all persons involved in the contract management process 
▪ Tender documents to include ESMMP  
▪ Contracts to include ESMMP requirements and identify specific monitoring and 

reporting criteria for this particular tender to demonstrate compliance  
▪ Tender evaluation to include demonstrable skills to implement the contract in 

accordance with ESMMP 
▪ Sub-contractors must operate in accordance with international recognised health 

and safety requirements and international best practice 
▪ SPV and Tazalyk to monitor sub-contract implementation against the ESMMP 

requirements as well as technical and financial elements. 
 

 
Minimum performance criteria 
▪ Appointment of person from management board to be responsible for 

Contract Management process 
▪ Contract management process disseminated to other contract management 

personnel; training records retained 
▪ Tenders to include requirements to implement ESMMP 
▪ Tender evaluation matrix to include ability to meet ESMMP 
▪ Inclusion of sub-contract performance monitoring in ESMMP monitoring 

activities and regular reporting 
 

5.2.4 Reporting process 

EBRD requires the social and environmental impacts of projects to be monitored 
before and during implementation. Monitoring serves several functions: 
▪ Reports on the effectiveness of proposed mitigation measures and enables any 

necessary changes to be adopted in good time 
▪ Ensures that the requirements under contract for implementing social and 

environmental standards (which has increased contract value) are actually 
delivered and at the right time during the project 

▪ Disseminates international standards such as for Health and Safety, equal 
opportunities for employment, monitoring protocols 

▪ Intelligent data collection and use can be used as a performance management 
tool for the contractor and used to improve their own systems as well as 
demonstrating compliance with contract 

 
EBRD requires regular auditing of project implementation within 6 months of the start 
of each new Phase of the project and then at annual intervals. The Mayor’s Office 
needs to commission relevant experts to undertake the audit, and ensure that the 
results are documented and used to revise (if necessary) the ESAP in order to 
implement any necessary corrective measures. 
 
Copies of the report must be shared with the contractors, and sent to EBRD. 
 

Minimum performance criteria 
▪ Schedule for auditing and hiring of suitable independent expert 
▪ Production of monitoring report and assessment of compliance 
▪ Corrective measures developed and ESAP amended 



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

85 

 

▪ Dissemination of the amended ESAP to EBRD and contractors and other 
stakeholders (publication) 

5.2.5 Recruitment Processes 

The redevelopment of the landfill complex will remove opportunities for over 700 
persons to make their entire living or top-up income from informal recycling of 
materials from the current unmanaged landfill. 
 
The new waste management system provides new formal work opportunities on the 
landfill, the sorting and MBT plant and additional collection requirements. It will 
stimulate additional recycling which should require additional drivers and sorters in 
the formal reprocessing sector. 
 
The level of unemployment in Bishkek means that there will be plenty of persons 
wishing to take these new positions, and they cannot be reserved for persons 
currently working at the landfill but must be offered through equal opportunity policies 
and recruitment processes at the Mayor’s Office, the SPV and Tazalyk, and these 
policies (or equivalent) should be incorporated into sub-contracts (also see section 3 
of the Environmental and Social Action Plan). 
 
In advance of formal recruitment to the new positions, the city authorities need to 
record employment opportunities and skill needs for all of the new job opportunities 
associated with the new waste management structures and coordinate and support 
retraining so that persons currently working at the landfill have maximum opportunity 
to gain employment. 
 
The recultivation of the old landfill allows for some continuation of work recycling 
materials from previously deposited waste without formal training, and this could be 
encouraged as an interim position. 

 
Minimum performance criteria 
▪ Contract for setting up the new SPV and contract with Tazalyk to include 

requirements for recruitment including recruitment policy job descriptions and 
contracts of employment  

▪ Recruitment policy must exclude child workers and provide equal 
opportunities for men and women 

▪ Recruitment procedures developed and training of HR personnel  
▪ Records kept, reported quarterly of gender, cultural diversity, employment 

grades and salary band, and whether recruited from informal recycling sector 
▪ Training requirements identified and training records kept 
▪ Contract for recultivation of current dump to require waste picking from the 

re-excavated materials using a conveyor provided by the contractor. 
Concession for this work offered to existing waste pickers at the dump for the 
planned period of excavation. 

▪ Mayor’s Office representatives to identify where these supply contracts could 
require additional personnel and to add these job descriptions and job by 
reprocessors and to ensure that information is provided to the informal sector 
at the current landfill about available work opportunities through these new 
developments. They should offer training opportunities; record training and 
job success rates; provide information about social unemployment benefits.  
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5.2.6 Communication and Grievance procedures 

These are internal and external provisions, developed at the commencement of this 
project under the Stakeholder Engagement Plan, and continued throughout the 
project. 

 
 

Minimum performance criteria 
▪ Grievance/complaints procedures in place, including time for response, and 

advertised 
▪ Complaints summarised and reported every quarter showing actions taken 

and proportion meeting the desired response time 
 

5.3 Management and Monitoring plan 

The discussion and tables below look at the detailed requirements of the ESMPP 
during the active phases of implementation. 

5.3.1 Preconstruction Phase 

This part of the work includes planning for the construction activities, developing 
management policies, necessary land acquisitions, cultural surveys, discussion of 
afteruses of the landfill with local residents, ensuring that sub contracts include the 
need to follow the ESMMP and setting up the reporting and monitoring systems (also 
see section 1 of the Environmental and Social Action Plan). 
 
The final design of the new system needs to address the mitigation measures 
described in the impact assessment, and tender documents must include these 
measures. Other issues must be addressed during the preconstruction phase. 
 

5.3.2 Securing the necessary land and permits to enable the full 
development to be completed 

Collection points will be on public land in the city, but the land areas needed for the 
extension landfill, the new access roads around the landfill complex, the sorting and 
MBT plants need to be secured by purchase or lease, and leased land requires a 
long term lease to cover aftercare and post completion monitoring and management 
of emissions. As well as the major land holdings, the development requires access to 
external monitoring points and screen planting areas. 
 
Heads of terms contracts need to be agreed for all necessary land areas so that a 
final contract can be signed without delay once funds are released. 
 
In addition to land purchase and lease arrangements, permits will be required for 
some activities (also see section 4 of the Environmental and Social Action Plan). 
 
Finally, the Ministry of Culture requires archaeological surveys on land adjacent to 
the current site and these needs to be completed before construction begins (also 
see section 5 of the Environmental and Social Action Plan). 
 
It is recommended that the Mayor’s Office collects and collates information on a land 
bank matrix showing for each operation: location, map; land ownership; cultural 
heritage survey results (if required); draft contract in place for any necessary 
acquisition of land; any need for permits and permissions, and date permit granted. 
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Completion is an easy performance criteria and easy to monitor. There are then 
associated files of contracts, maps and permits. 
 

5.3.3 Development of policies, manuals and procedures 

Implementation of the ESAP and ESMMP requires a set of manuals and procedures 
to be developed, each of which requires training of the relevant personnel (this is in 
addition to general training on the objectives of the new waste management system 
and the need for mitigation measures). Some of these need to be in place prior to 
commencement of the construction phase (also see section 1 of the Environmental 
and Social Action Plan). 
 
Operational and management manual for all parts of the waste service drafted during 
technical assistance project and developed into final manual and procedures to 
include 
▪ Recruitment policies 
▪ Restoration plan for the landfill 
▪ Health and Safety plan for all operations 
▪ Construction plan and construction quality assurance procedures for new cell 

construction, access road construction and final restoration 
▪ Recultivation plan for existing dump, including phasing of work to enable disposal 

to continue throughout the planned changes 
▪ Environmental Monitoring plan for the site 
▪ Emergency plan, identifying responsibilities 
▪ Leachate management plan 
▪ Operational and management manual, including dust management plans for the 

construction work 
 
Each policy and plan needs to have a feedback and review process that will be a part 
of the audit process. 
 

5.3.4 Preparation for construction phase 

These are the actions that need to be completed prior to commencement of 
construction or reception of new equipment. They are not necessarily implemented 
before tenders are let. 
 
They include a preliminary rodent control programme (see section 2.12 of the 
Environmental and Social Action Plan) to prevent rats on the current landfill leaving 
the site for adjacent areas when recultivation work commences, and prioritising the 
changes that need to take place at collection points in the city to organise 
maintenance and repair of the collection points and provision of new containers in a 
systematic manner. 
 

5.3.5 Construction Phase 

As stated above, all sub-contracts need to include the requirement to implement the 
ESMMP and the associated manuals and procedures. The policies and plans 
mentioned above can be adapted by sub-contractors or replaced by equivalent 
policies and plans of their own, but every contractor (including SPV and Tazalyk) 
must be able to demonstrate that their personnel have had the relevant training. 
 
During the construction phase, the policies, plans and procedures will be reviewed, 
particularly the operational and management manual for all parts of the waste 
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service. Once specific equipment is received, the suppliers will provide specific 
training on optimal operation which may affect operational arrangements. 
 
Specific training is required for new personnel who will operate systems for collection 
and disposal. 
 

5.3.6 Operational Phase 

The key requirements are to implement the ESMPP and to update the operational 
manuals and procedures in line with practical experience and to provide training to 
disseminate best practice. 
 

5.3.7 The mitigation measures required to control social and 
environmental impacts 

The current landfill site generates emissions to air and water and is a nuisance to 
local residents; nuisance occurs around collection points. Changes to the system 
need to reduce or eliminate these existing problems and avoid new emissions and 
nuisances occurring through poor design, construction and operation. 
 
The Terms of Reference requires that the Environmental and Social Management 
and Monitoring Plan (ESMMP) be developed for both the construction and the 
operational phase of the project, and include (but not be limited to) the following 
requirements: 
▪ Key performance indicators (KPIs) 
▪ Monitoring methodology and frequency 
▪ Responsibilities 
▪ Reporting requirements 
 
The tables below summarize the impacts identified in sections 3 and 4 above and the 
means of avoidance, mitigation or improvement, assess residual impact and look at 
the monitoring and reporting system. 
 
The proposed changes to the waste management system are various and include 
collection, recultivation of the old landfill, construction and operation of the new 
landfill and the building of MBT and sorting plant at the landfill. Many of the mitigation 
measures to reduce emissions, nuisances and social impacts are relevant to many 
parts of the new system.  
 
Management changes and requirements such as recruitment process, training 
requirements and operational systems are common to the waste collection and waste 
disposal aspects of the work. Other impacts may be relevant to all, one or several of 
the collection, recycling and disposal systems. To avoid repetition, the tables below 
and in the ESAP use the following convention: 
▪ Unless the impact is identified as relevant to a specific aspect of the work, it will 

apply to all 
▪ The “Landfill complex” is the area around the existing landfill, the extension 

landfill, the new sorting and MBT plant and the associated access roads, lagoons 
and pumps which will be under the control of the new SPV. General monitoring, 
management and reporting covers this whole area. Additional requirements for 
specific activities are defined as “new landfill”, “recultivation of old landfill”, “MBT” 
or “sorting” and put at the end of each section. 
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5.3.8 Monitoring Programme for environmental data 

The tables below identify the areas where monitoring is a key requirement for 
assessment of performance and demonstrating that impacts have been managed. 
This section looks at the specific requirements in more detail for both operation of the 
landfill and for monitoring associated with other aspects of the waste service. 
 

5.3.9 Monitoring associated with the landfill according to EU Landfill 
Directive 

Annex III of the Directive 1999/31/EC gives detailed specification about control and 
monitoring procedures in operational and aftercare phases of landfills, and these will 
apply to the old and new landfills at the waste complex: 
▪ Meteorological data; 
▪ Emission data: water, leachate and gas control; 
▪ Protection of groundwater; 
▪ Topography of the landfill, i.e. data on the landfill body. 
 
The control data, parameters and intervals of data collection are described below. All 
sampling and analyses must be carried out by competent persons, with much of the 
analysis done through field equipment and in the on-site laboratory. 
 
All data and results of monitoring will be summarized, with comments about the 
implications of such results, and transferred to the client quarterly and collated in 
yearly reports (as part of the audit process). 
 
The following meteorological data should be collected: 

 

Item Frequency during 
Operation Phase 

Frequency during Aftercare 
Phase 

Volume of precipitation Daily Daily, added to monthly values 

Temperature Daily Monthly average 

Direction and force of 
prevailing wind 

Daily Daily 

Evaporation Daily Daily, added to monthly values 

Table 17 Requirements for Climate Data Monitoring 

 
A meteorological station will be placed at the landfill area near to the main entrance 
so that data is available immediately to control operational plans for the day at the 
MBT and landfill areas. As an alternative the data request from the nearest 
meteorological station is possible. 

 
The main emissions from a landfill site, leachate as well as landfill gas and smell, use 
atmosphere, surface and potentially groundwater to pollute the environment. For this 
reason it is important to measure the quality and quantity of the emissions’ main 
parameters regularly. 

 

Item Frequency during 
Operation Phase 

Frequency during 
Aftercare Phase 

Leachate volume Monthly Every six months 
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Leachate composition Quarterly Every six months 

Composition of surface water  Quarterly Every six months 

Composition of groundwater Every six months Every six months 

Table 18 Requirements for leachate, surface water and groundwater monitoring 
 
First samples from the surface water system (upstream and downstream of the 
discharge points) should be taken before start of the rccultivation process on the old 
landfill and operation of new landfill in order to have the possibility to compare the 
water quality before and after taking the landfill into operation. 
 
Parameters for surface water and leachate composition: colour, smell, pH, total 
suspended solids, conductivity, ammoniacal nitrogen, nitrite, nitrate, chloride, 
sulphate, iron, BOD5, COD, TOC, dissolved oxygen. 
 
Groundwater pollution is not anticipated from the development. The existing 
unsealed landfill is not showing an impact, and reducing potential leachate volumes 
on the current landfill and developing a sealed cell system for the new landfill will 
reduce the potential for polluting the underlying groundwaters. Monitoring in 
upstream and downstream boreholes is limited unless there is indication of pollution 
through the limited sampling plan, at which case the procedures change to the 
surface water parameters. Conductivity, pH and chloride will be monitored. 
 
Landfill gas emission must be expected from old and new landfills according to the 
high organic contents of the waste. As required in the EU Directive, the following gas 
measures should be done to identify areas of gas production and enable decisions to 
be taken on further control measures.  
 

Location 
  

Interval Quantity 

Operation 
Phase 

Aftercare Phase 

Landfill surface Every month x) Every six month In a grid of 25 m x 25 m 

Leachate shafts Every month x) Every six month 1 per shaft 

Table 19 Requirements for Gas Monitoring 

x)  In case that no landfill gas is detected the intervals can be enlarged. 
 
Monitoring will be done with portable equipment and comprise temperature, CH4, 
CO2, and O2. This same equipment will be used during construction and operational 
phases to check gas levels in any underground or confined spaces around the landfill 
before any inspections or work in these areas.  
 
It is anticipated that some parts of the old and new landfill will need to be connected 
to a gas flare, which will have automatic and continuous sampling of parameters 
affecting the combustion system (the inlet gases). It requires six monthly monitoring 
of the stack emissions for particulates, CH4, CO2, H2S, H2, CO. 

 
For measurements of settling behaviour, fixed points (e.g. concrete blocks) should be 
placed at the waste disposal area where no activities are expected for some years. 

 

Item        Frequency during 
Operation and Aftercare 
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Phases 

Survey of structure of landfill (topography, location 
of landfill cells and locations of inert construction 
materials) to estimate available capacity (and 
calculate densities of placed waste) 

Yearly, operational phase 
only 

Settling behaviour of the surface level of the 
completed  landfill body   

Yearly 

Table 20 Requirements for Settlement Monitoring and estimating available 
volume 

 

5.3.10 Additional monitoring associated with the landfill according to EU 
Landfill Directive 

Additional sampling requirements are primarily during the recultivation and 
construction phase at the landfill, but to continue during operational phase to control 
the additional emissions during construction of new perimeter road, landfill cells and 
restoration of sections of the landfill.  
 
These are to monitor noise and particulates (dust) during construction phases at the 
existing and new landfills. 
 
Conductivity, pH and suspended solids, dissolved oxygen and COD will be monitored 
in settlement lagoon water prior to any discharge to river 
 

5.3.11 Monitoring associated with other aspects of the waste system – 
Sorting Plant and MBT plant at the landfill 

 

Item     
   

Frequency during Operation  

Air sampling within the plant and between 
plant and residential housing: particulates  

Monthly, hourly samples during 
working day 

Air sampling within the plant and between 
plant and residential housing: aspergillus 

Quarterly 

Noise monitoring within the plant and 
between plant and residential areas 

Monthly; hourly sampling during 
working day 

Water sampling from sump: same 
parameters as for leachate above 

Monthly 

level of water in the sump Daily 

Wind direction Daily (or from the meteorological 
station if present on site) 

Table 21 Requirements for monitoring at composting and MBT plant 
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Table 22 Environmental and Social Management and Monitoring Plan 

 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

 Monitoring requirements during the Preconstruction phase 

 General Issues  

1.1 Ensure and document 
ownership of land for 
extension landfill, and 
for maintenance, 
access and screening 
of current landfill areas, 
the perimeter access 
road, site reception 
area and the sorting 
and composting plants 
as well as any new 
collection points 
 
 
 

Lawful use of necessary land 
holdings must be in place prior to 
commencement of construction 
and procurement tenders and 
contracts and the release of loan in 
order to deliver the new systems. 
 
Long term Access rights are 
needed for maintenance and 
monitoring of landfills after 
completion of fill and maintenance 
of lagoons. 
 
Existing collection points and 
existing landfill are on public land. 

Check ownership of necessary 
lands  
Heads of terms for contracts to 
lease or purchase negotiated 
prior to project implementation 
(EBRD Phase 3) if required. 
 
Reporting through land matrix 
(item 1.3). 
 
 

Without 
guarantee of 
legal land 
use, the 
project and 
funding 
cannot 
commence. 

Mayor’s 
office 

Land matrix 
completed prior 
to issue of 
tenders  
Access 
agreements 
completed for all 
required land 
prior to 
construction 
commencing 

1.2 Survey of future waste 
management lands to 
protect cultural heritage 
of development areas 

Area around current landfill 
identified as containing unexplored 
archaeological sites by the Ministry 
of Culture. Surveys may identify 
areas that need excavation prior to 
construction at the site and hence 
delay commencement date or 
require reorganisation of cell 
design to leave time for the 
excavation to complete 
 

Survey of lands proposed for 
waste activities under direction 
of Ministry of Culture. 
 
Reporting through land matrix 
(item 1.3.) 
 

Potential 
delay to 
commencem
ent date or 
change in 
phasing of 
operations 

Mayor’s 
office 

Land matrix 
completed prior 
to issue of 
tenders 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

1.3 Apply for necessary 
operational permits and 
permissions for all new 
operations 

Permits required to operate new 
waste system for collection, 
recycling and disposal and 
conditions of permit need to be 
incorporated into operational plans 
and contracts for delivering the 
work. 
 

Analysis of legal requirements 
for permissions and permits for 
all proposed operations at the 
landfill complex and any 
additional activities on other 
sites. 
 
Application for necessary 
permits. 
 
Create Matrix of land bank and 
permits showing for each 
operation: location, map; land 
ownership; cultural heritage 
survey results (if required); draft 
contract in place for any 
necessary acquisition of land; 
any need for permits and 
permissions, and date permit 
granted. 
 
Associated file of contracts, 
maps and permits. 
 

Only the 
tender for 
new vehicles 
can be let 
prior to grant 
of permits or 
agreement 
in principle 
with list of 
conditions of 
permit. 

Mayor’s 
office 

Land matrix 
must be 
completed 
showing permits 
in place prior to 
issue of tenders 

1.4 Resettlement Action 
Plan developed for 
residents affected by 
construction and 
operational plans 

The residents in 50-100 dwellings 
in the  informal settlements to the 
west of the site, and possibly some 
from the settlements to the South 
of the site will need resettlement 

Control of any new dwellings 
established in areas due for 
resettlement and new 
occupancy of abandoned 
buildings 

Low Mayor’s 
Office 

Negotiations 
with 
Environment 
agency for SPZ 
to be completed 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

because of adverse impacts of new 
operations at the landfill complex 
depending on SPZ agreed for the 
sorting line 

 
Once final designs developed, 
identify dwellings within 500m 
of new landfill for permanent 
resettlement 
Identify dwellings alongside 
access road to west of site for 
temporary (1-2 years) 
resettlement whilst access road 
replaced, reception area 
developed and recultivation 
takes place 
Design MBT plant for 
composting windrows to be 
more than 300m from 
residences and sorting line to 
be as far from residences as 
practical within the area to 
south of old landfill. 
Negotiate with environment 
agency for exclusion zone of 
100m for sorting plant and 
storage. 

prior to 
commencement 
of 
implementation 
Resettlement 
action plan 
developed 
during EBRD 
Phase 3 and 
ready for 
implementation 

1.5 Improvement plan for 
investment in collection 
points in the city  
 
 

Need to control surplus waste 
deposits around collection bins and 
in other locations in the city, and to 
reduce problems from noise, 
odour, visual issues and access 
problems from the collection points. 

Assessment of priority sites for 
investment in new containers 
and repair work and creating a 
system to maintain the 
assessment in future. 
 

Low, existing 
major 
problems 
with 
collection 
points will be 

Municipal 
company 
(MC) 
“Tazalyk” 

Initial 
assessment 
completed prior 
to tenders being 
let and form 
annex to tender 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

 
 
 
 

Documentation and ranking of 
existing collection points for 
improvement measures. 
 
Identification of new collection 
points in areas not served at 
present. 
 
Ensure complaints system 
available for residents. 
 

addressed 
by the 
investment 

showing works 
required  
 
Complaints 
system in place 
and advertised 
prior to 
commencement 
of construction 

1.6 Improve EHS 
requirements within 
new waste 
management system 
for inclusion in sub 
contracts 

 
Capital investments will not deliver 
a better waste system without clear 
technical criteria for construction 
and procurement and improved 
management and training of waste 
personnel 

Develop Operational and 
Management Manual and draft 
procedures for the whole new 
Waste Management System 
including all component parts. 
This is complementary to any 
legal requirements through 
permits or legislation and 
specifies in detail the activities 
to be undertaken, 
responsibilities for delivery, 
monitoring and reporting, sets 
priorities and standards. It 
includes technical 
specifications for activities, the 
final restoration requirements 
for the landfill and phasing of 
operations, and all mitigation 

Residual 
impact to be 
addressed 
through 
training 

Tazalyk, 
EBRD 
(through 
Phase 3 
Corporate 
Developme
nt Program) 
 

Manual and 
procedures 
written prior to 
contract 
tendering 
process as part 
of the 
Environmental 
management 
component of 
the Corporate 
development 
program 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

measures related to operational 
activities. 
 
Written as part of the technical 
assistance programme EBRD 
Phase 3. 
 

1.7 Develop a training 
programme on the new 
EHS procedures for all 
personnel in the 
Mayor’s office waste 
department, Tazalyk 
and SPV managers 
and site and shift 
supervisors, 
representatives of the 
inspectorates and 
environmental 
protection agency and 
the sub-contractors of 
the sorting and 
composting plant (if 
known) 

 
The new waste management 
system requires good operational 
standards to control impacts 
 

To change attitudes and 
behaviour, all members of staff 
involved in the waste system 
need to understand the 
purpose of the new system and 
procedures and their own 
responsibilities within the 
system whether as operators, 
managers or inspectors. 
 
Primary training delivered 
through EBRD Phase 3 
technical assistance (pre-
construction and construction 
phase). Tazalyk, SPV and 
Mayor’s office to use the key 
staff and others to extend 
training to all their personnel 
and to new staff in the future. 
 
EBRD procurement contracts to 
include training modules to key 

Low MC 
“Tazalyk” 
and SPV 
for all 
service 
delivery 
staff and 
the Mayor’s 
office for 
their 
contract 
managers 
and  
EBRD 
Phase 3 
consultant 
for inclusion 
of EHS 
requirement 
for sub-
contractors 
during 

Check staff 
training plans in 
place within 
three months of 
commencement 
of contracts 
Annual report on 
number of staff 
receiving each 
training, 
including 
internal training 
programmes, 
and number of 
staff who have 
not received 
basic training 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

staff on technical and 
environmental issues. 
 
Training records. 
 
Annual report on training 
programmes. 
 

tender 
preparation 

 Environmental controls 

2.1 Initial rat control 
programme to avoid 
dispersal of rodents 
during construction and 
recultivation of current 
landfill 

Essential to stop rats leaving the 
current landfill site and moving into 
the adjacent housing areas or into 
the city.  

Rodent control programme 
focused in adjacent areas to 
current landfill, concentrating 
on service ducts as well as 
housing and storage areas. 
 
Rodent control officers need to 
agree locations for baiting with 
landowners in advance and 
commence actions three 
months prior to commencement 
of recultivation programme to 
reduce numbers in the vicinity. 
Report on rodent numbers 
monthly and update control 
programme in response to 
results. 
 

Medium: 
rodent 
infestation 
will take time 
to control 
and will 
always have 
a residual 
amount 
around 
waste 

Mayor’s 
office 

Check initial 
extermination 
programme 
undertaken 
three months 
prior to 
commencement 
of work at the 
BADS 
 Report on 
results (no of 
dead rodents, 
no of locations 
baited, amount 
of bait used) 
monthly 
 
Performance 
Criteria:  

1. Analysis of 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

complaints 
2. Control 

programme 
modified 
against results 

 

2.2 Provide background 
concentrations of 
emissions from current 
landfill for the period 
prior to construction 
and change to enable 
assessment of change 
in emissions through 
redevelopment.  

 
Emissions from new waste 
systems could be an environmental 
impact, particularly to water 
resources, if not monitored to 
ensure that the engineering 
structures and management 
systems are effective 

Implement monitoring 
programme. 

No change SPV Provide prior to 
construction 
commencing 

3 Stakeholder Engagement 

3.1 General Stakeholder 
consultations 

Commence engagement to reduce 
future problems through lack of 
knowledge during implementation 
phase 

Continuation of SEP to keep 
stakeholders informed about 
proposed changes and the 
timetable for change. 

Medium Mayor’s 
office, MC 
“Tazalyk” 
and SPV  

Number of 
activities 
undertaken. 
Minutes of 
meetings 
required and 
attendance 
figures 

3.2 Informing current 
informal landfill pickers 
about the 200+ 
potential new positions 
that will be available at 

To inform current informal landfill 
pickers about potential income 
opportunities once their current 
livelihood is disrupted due to the 
planned investments. To avoid the 

Identification of all posts 
associated with new waste 
practices, whether directly 
working with municipal waste or 
with associated recycling 

High Mayor’s 
office 

Identification of 
potential posts 
and 
communication 
strategy 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

the landfill and could 
replace the current 
informal working 
arrangements 
 
Directly advertise open 
position to informal 
landfill pickers as they 
become available 

problem that unemployed persons 
may continue to excavate in 
restored landfill. Also to reduce the 
number  of additional persons 
requiring social benefits. 

industries. 
 
Assessment of skill 
requirements for these posts. 
 
Communication programme to 
inform potential employees and 
to identify training needs. 

undertaken prior 
to tendering 
process 
 
Job 
opportunities 
collated and 
published/ 
directly 
advertised to 
informal pickers  

 

 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

 Monitoring requirements during the Construction phase 

1 General Issues      

1.1 Management of cultural 
finds during operational 
phases 

Potential that excavation works will 
uncover further archaeological 
finds. 

Procedures in place within site 
operational manuals to cover 
chance finds of archaeological 
remains Any finds, and 
responses, reported annually to 
Mayor’s office and Ministry of 
Culture. 
 

None Mayor’s 
office 

Annual report to 
Mayor’s office 
and ministry of 
Culture 

1.2 Resettlement of 
persons most affected 
by environmental 
impacts of development 

Enable construction to commence 
without major impacts on residents 

Update timetable for 
implementation plan once 
contracts under tender 
 

Low Mayor’s 
Office 

Quarterly 
reporting during 
construction 
phase 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

Implement  resettlement action 
plan and update timetable if 
changes to construction 
timetable 
 
Quarterly reporting 

2 Reduction of environmental emissions and nuisance     

2.1 Increased heavy 
vehicle traffic to and 
from the site delivering 
construction materials 

Air emissions, additional climate 
change emissions of CO2 will 
occur in the construction area, 
noise and dust. 

Planned routes to and from and 
within the site to minimise 
travelling distance and traffic 
jams on site, phasing of 
deliveries to minimise fuel 
consumption. 
 
Restricted hours of operation to 
reduce noise at night. 
 
Noise and dust monitoring. 

Medium: 
there will be 
noise and 
dust from 
construction 

Contractor Monitor 
implementation 
of planned 
routes and 
scheduling of 
deliveries on 
site and report 
monthly 
 
Monthly 
reporting of 
emissions 

2.2 Heavy vehicles and 
equipment undertaking 
earthworks on site for 
cell development on 
new landfill and 
protection bunds 
around sorting and 
composting plants and 
grading for access road 
construction 

Potentially heavy dust emissions 
need to be controlled. 

Trucks to be covered. 
 
Speed limits introduced. 
 
Restricted operational hours. 
 
Watering roads and work areas 
at times of high dust arisings. 
 
Prohibition of work in high 

Low SPV 
City 
inspection 
to check 
operation 
hours and 
trucks 
covered 
 

Monitoring dust 
concentrations 
and report 
monthly 
 
Inspection to 
check operating 
hours and other 
requirements 
and report 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

winds. 
 
Dust monitoring programme. 
 

monthly to 
Mayor’s office 

2.3 Construction of 
trenches adjacent to 
current waste site 

Potential for methane or carbon 
dioxide migration and danger of 
asphyxiation or ignition. 

Ventilation of all underground 
areas included in operational 
manual. 
 
Use of gas monitors. 
 

Low SPV Monthly 
reporting to 
Mayor’s office  

2.4 Control of surface 
water pollution from 
construction operations  

Primarily risk that loose soils and 
construction materials will flow to 
river, and that leachate ponds will 
develop during construction work 
opening the old landfill. 
 
Additional risk from fuel and oils on 
site for machinery and vehicles. 
 

Construction Quality Assurance 
and Site Management Plan 
including 
▪ Phasing of construction so 

that Rainwater ponds, 
leachate lagoons and water 
sumps required for 
operation of the landfill 
complex to be created early 
and used as settlement 
ponds during construction 
operations; preparation of 
reception area with vehicle 
storage area with 
interceptors and bunded 
platform for storage of fuels 
to be created early and 
avoid oil pollution of 
watercourse. 

Low Draft 
procedures 
produced 
through 
technical 
assistance 
prior to 
tendering , 
SPV or sub-
contractor 
to elaborate 
as part of 
contract 
conditions 
 

Construction 
site 
management 
plan in place 
prior to tender; 
environmental 
health and 
safety 
operational 
manual in place 
prior to tender, 
site manager 
identified with 
reporting 
responsibilities 
defined 
 
Monthly 
reporting of 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

▪ Leachate released during 
construction works to be 
pumped or carried to 
identified trenches in landfill 

▪  Planned storage and 
movement of excavated 
soils to minimise secondary 
handling and keep away 
from watercourses and 
lagoons 

▪ Clear supervision 
responsibilities and site 
manager defined 

▪ Monitoring of lagoon quality 
prior to discharge of clean 
water to river system  

▪ Water monitoring 
programme 

 

water quality 
and water 
discharges to 
river 
 
Performance 
Criteria: no of 
discharges to 
river above 
discharge 
quality 
standards 

2.5 Noise from scheduled 
and unscheduled 
construction activities 

Disturbance of local population 
during construction works at the 
landfill complex (works at collection 
points are completed quickly). 

Construction works to be 
carried out in daylight hours for 
noise controls and health and 
safety issues. 
 
Planned work programme to be 
published so that residents 
know when to expect additional 
noise levels.  
 

Low: 
population 
will accept 
the 
additional 
noise if on a 
short-term 
and 
preannounc
ed basis. 

SPV and 
Mayor’s 
office 
inspectors 

Planned work 
programme 
published in 
advance of 
construction. 
 
Monitor and 
report number 
of complaints 
monthly 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

Major deviations from planned 
programme to be reported 
through media. 
 
Construction plan for site will 
locate permanent sources of 
noise as far away from 
residential areas as possible 
(sorting plant, composting 
plant, gas flare, site entrance 
area with weighbridge and 
wheelcleaner); noise screening 
bunds and screen planting to 
be planned.  
 

 
Monthly check 
that construction 
works follow 
planned 
schedule 
 

2.6 Waste disposal during 
construction 

Movement of previously deposited 
waste during construction creating 
odours and access to vermin 
Also mainly inert waste from the 
construction process requiring 
effective disposal or storage to 
avoid additional negative visual 
impact. 

Identified disposal point for 
excavated municipal waste, 
compaction and cover. 
 
Construction waste 
management plan, to move 
construction waste to identified 
location on landfill for disposal 
or, if suitable, to storage piles 
for future cover materials during 
restoration 
 

Medium, 
inert waste 
piles could 
remain for 
some time 
awaiting final 
use. 
Odour will 
occur from 
reworking 
previously 
deposited 
waste 

SPV/sub-
contractor 

Quarterly 
reporting of 
waste 
management 
plan 
implementation 
 
Cross check 
with complaints 

2.7 Monitoring of . Emissions from new waste Continue to implement No change SPV Annual report 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

environmental data to 
provide improved 
background 
concentrations of 
emissions from current 
landfill for the period 
prior to construction 
and change 

systems could be an environmental 
impact, particularly to water 
resources, if not monitored to 
ensure that the engineering 
structures and management 
systems are effective 

monitoring programme. on monitoring of 
environmental 
data 

3 Health and Safety Issues 

3.1 Heavy vehicles and 
equipment on site, 
working on different 
parts of the 
construction contract 

Dangers from construction vehicles 
and operations to site workers. 

Health and Safety Plan in place 
and disseminated. 
 
Review and update process in 
place. 
 

Low SPV Health and 
safety plan in 
place 

3.2 Rehabilitation of 
collection points and 
construction of new 
points 

Dangers to public using the 
collection area or passing 

Health and safety plan in place 
and disseminated. Safety tape 
to mark construction area. 

Low MC 
“Tazalyk” 

Health and 
safety plan in 
place 

3.3 Unauthorised access to 
site 

Danger to members of the public or 
unscheduled contractors 

Safety fence enclosing the 
landfill complex is early 
construction requirement 
All vehicles to report to site 
office at entrance and receive 
instructions. 
 

Low SPV Installed fence 
and construction 
of waste 
complex 
reception area 

4 Employment issues 

4.1 Equal opportunity 
employment at waste 

Equal opportunity and diversity 
requirements are implemented by  

Development and 
implementation of recruitment 

Medium 
chance that 

SPV and 
Tazalyk 

Annual reporting 
to Mayor’s office  
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

management facilities Tazalyk and SPV and included in 
sub-contracts 
(other opportunities related to 
waste cannot be monitored easily). 

policy and procedures. 
 
Records kept of gender, 
cultural diversity, grades and 
salaries/ 
 
Records to show whether 
employee was formally in 
informal sector. 
 

sub-
contractors’ 
employment 
policies do 
not meet 
these 
standards 

Directors 
and HR 

 

4.2 Training  Reduction of potential impacts to 
environment and risks to the health 
and safety of workers requires 
structured training. 

Ensure that all employees 
receive general training on EHS 
issues relating to the new 
waste management practices 
and the construction plans. 
 
Training requirements for each 
post specified in job 
descriptions and identified as 
critical or desirable. Training 
records kept for each member 
of staff. Critical Training 
implemented within one month 
of appointment; regular training 
programme to continue. 
 
Training report. 
 

Low 
compared 
with other 
work in 
construction 
sector 

SPV and 
MC 
“Tazalyk” 
Directors 
and HR 

Annual Training 
report to 
Mayor’s office 
detailing training 
received and 
training 
planned. 
 
Performance 
Criteria: no of 
persons not 
receiving critical 
EHS training 
within one 
month of 
appointment 

4.3 Accident Policy Enable improvements to health and Establish accident record Low SPV and Quarterly report 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

safety plan and operational 
procedures 

system and report quarterly on 
type of accident, actions taken 
to remedy systemic or one-off 
problems, and documentation 
of any changed EHS 
procedures. 
 

MC 
“Tazalyk” 

to Mayor’s office 
 

4.4 Internal Grievance 
mechanisms  

Workers must have a mechanism 
to complain about conditions of 
service and management must 
demonstrate that necessary 
remedial actions are taken to 
reduce reoccurrence 
 

Standard procedures to be 
produced and clearly 
advertised to staff. 
 
Collation of data on grievance 
procedures and appeals and 
the percentage resolved within 
agreed timeframe. 
 

Low Directors 
and HR 
personnel in 
MC 
“Tazalyk” 
and SPV 

Annual reporting 
of grievances 
and resolution 
 
Performance 
criteria: 
percentage 
resolved within 
agreed 
timeframe 

5. Stakeholder engagement 

5.1 Consultations and 
involvement throughout 
construction and 
operational phase 

Diminish complaints when new 
construction phases begin. 

Implementation of consultation 
systems developed in SEP. 
 
Continuous information 
packages about construction 
developments, expected impact 
and timetable for work online 
and in written form (leaflet drop) 
in area of landfill. 
 

Medium 
(complaints 
about waste 
managemen
t will 
continue) 

MC 
“Tazalyk” 
and SPV 
with 
Mayor’s 
office 
 

Annual report of 
actions taken 

5.2 Complaints system To ensure that external complaints Continue existing complaints Low: current Mayor’s Quarterly 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

about the waste service are 
recorded and that action is taken to 
resolve issues 
 

system operating between 
Mayor’s office and Tazalyk and 
extend to SPV. Ensure that 
actions taken are documented. 
 
Complaints procedure and 
response time to be published 
online on Mayor’s office 
website. 
 
Quarterly analysis of 
complaints and actions taken, 
published online. 

system is 
good apart 
from no 
public 
disclosure of 
actions 
taken 

office, MC 
“Tazalyk” 
and SPV 

reporting 
Performance 
criteria: no. of 
complaints 
meeting agreed 
response time 

 

 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

 Monitoring requirements during the Operational phase 

 General Issues      

1.1 Good operational 
standards: 
Management systems, 
monitoring systems and 
operational procedures 
to deliver and maintain 
optimum performance 
of the new waste 
collection and disposal 
systems 

Risk of existing emission and 
nuisance levels to residents and 
risk to workers continuing after 
investment unless there is good 
operation and management 

Operational and management 
manual for all parts of the 
waste service drafted during 
technical assistance project 
and developed into final manual 
and procedures to include 
▪ Health and Safety plan 
▪ Construction plan and 

construction quality 
assurance procedures for 

Low SPV and 
MC 
“Tazalyk” 

Performance 
Criteria: each 
plan with 
feedback 
mechanism and 
reviewed at 
least annually  
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new cell construction and 
final restoration 

▪ Leachate management plan 
▪ Environmental Monitoring 

plan for the site 
▪ Emergency plan, identifying 

responsibilities 
▪ Restoration plan for the 

landfill 
▪ Monitoring and 

maintenance plan for 
collection points and 
collection containers 

 

1.2 Management of cultural 
finds during operational 
phases 

Potential that excavation works for 
new landfill cells will uncover 
further archaeological finds 

Procedures in place within site 
operational manuals to cover 
chance finds of archaeological 
remains Any finds, and 
responses, reported annually to 
Mayor’s office and Ministry of 
Culture. 

Low SPV  Annual report to 
Mayor’s office 
and ministry of 
Culture 

1.3 Programme to identify 
new sources of special 
and hazardous 
municipal waste and 
arrange future separate 
collection or bring 
systems 
 

Risk of unknown hazards from 
difficult and hazardous wastes 
within the municipal loads. 
 
No provision for identification and 
separate collection of difficult and 
hazardous waste at present with 
the exception of medical, veterinary 
and abattoir wastes. 
 
No immediate outlet for such 

Inspectors to identify sources of 
such wastes and quantify 
amounts and location of 
sources to guide developments 
and assess what types of waste 
are present and what collection 
options are relevant. 
 
Tazalyk collection crew, 
reception area at sorting plant, 
landfill manager to inform 

Low: no 
such 
problems 
identified at 
present, but 
there is 
greater risk 
with the 
sorting plant. 
 

Mayor’s 
office to 
implement 
programme 
with 
information 
from SPV 
and MC 
“Tazalyk” 

To begin after 
introduction of 
new waste 
systems 
 
Report to 
Mayor’s office: 
potential to 
apply for further 
investment 
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wastes other than to landfill, but it 
would be possible to require 
producers to take the waste directly 
to landfill and avoid the sorting 
plant. 
 
This is a longer term objectives and 
needs to be undertaken in 
conjunction with a general 
hazardous waste management 
plan for the country. 
 

Mayor’s office of suspect loads 
and the origin (or likely 
collection point). 
 
 

2 Reduction of environmental emissions and nuisance     

2.1 Traffic emissions from 
collection vehicles 

Air emissions and greenhouse gas 
emissions. 

Optimisation of collection 
routes 
Daily recording of fuel 
consumption by vehicles. 
 
All vehicles to enter disposal 
site over weighbridge. 
 
(note that deliveries to green 
composting plant and 
movements of recyclate will not 
be included) 

Greenhouse 
gas 
emissions 
and air 
emissions 
can be 
minimised 
but not 
eliminated. 

MC 
‘Tazalyk” 

Performance 
indicator:: fuel 
consumption 
per tonne 
collected 
 
Annual report 

2.2 Problems with 
centralised collection 
points 
 

Centralised collection points can 
generate odour and noise, 
encourage rats, birds and dogs and 
be visually unpleasant if surplus 
waste is scattered around the site. 
Poor maintenance can cause 
accidents to those using the site 

Replacement containers and 
additional containers with self 
closing lids installed in city as 
part of investment plan mad 
details reported to Mayor’s 
office 
This will reduce access to 

Low: 
investment 
will make 
improvement
s on the 
current 
system 

MC 
‘Tazalyk” 

Mayor’s office to 
receive 
quarterly reports 
throughout 
operational 
phase 
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waste by dogs and vermin and 
provide additional capacity in 
bins.  Plastic eurobins with self 
closing lids are preferred to 
metal containers to reduce 
noise in residential zones, but 
may need to be metal in areas 
with open fires and hot ashes. 
 
Collection point and collection 
bin maintenance and 
replacement plan in place 
within Tazalyk for regular 
inspection and maintenance of 
collection points.  
 
Quarterly reporting on 
maintenance to the system 
collated with complaints about 
service. 
 

Performance 
criteria: 
reduction in 
complaints 

2.3 Waste documentation 
as forward planning 
tool  
Identification of all 
wastes received at 
waste complex and 
materials removed from 
site. Direction to 
relevant point for 
sorting or disposal. 
 

 
Future cell construction timetable 
and future replacement landfill 
requires far better data than at 
present, as does planning for future 
recycling options  
 

All wastes to enter waste 
complex over weighbridge and 
each load characterized for 
content and collection 
contractor/producer. Waste 
reception to direct waste to 
landfill or sorting plant, and to 
contact landfill supervisor if 
difficult wastes arriving and 
require burial. 
 

none SPV Monthly reports 
to Mayor’s office 
 
Performance 
criteria: meeting 
minimum 
recycling rate; 
increasing 
percentage 
recycling year 
on year  
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All recyclate loads to be 
weighed and characterized 
when leaving the site. 
 
All compost and cover 
materials from MBT, and 
residual waste from sorting 
plant, to be weighed. 
 
Daily summaries provided and 
monthly reporting on waste 
tonnage into landfill broken 
down by waste type, tonnage of 
treated waste from MBT plant 
and tonnage of recyclates. 
 

2.4 Control of dust 
emissions and 
particulates at and 
around the landfill 
complex  

Dust emissions affecting local 
residents and those along the 
routes to the site. 
Problems from spilling from 
collection vehicles; vehicles 
tracking dust from the landfill 
complex onto external road 
systems.  
Also particulate dispersal from the 
landfill complex, particularly in dry 
weather and high wind conditions, 
particularly during recultivation of 
existing landfill which requires 
excavation and movement of large 
volumes of waste as well as the 
spreading of final cover materials. 

Dust management strategy, as 
part of operational and 
management plans, including 
use of bunds around sorting 
and composting plants and new 
landfill cells, restrictions on 
activities in high wind and 
spraying of surfaces in dry 
weather. 
 
Mandatory use of covered 
trucks or sheets over the waste. 
 
Prohibition of vehicles leaving 
the site without using the wheel 
cleaners and regular sweeping 

Low after 
recultivation 
of existing 
landfill. New 
landfill is 
further from 
residential 
area and will 
have good 
access. 

EBRD 
Phase 3 
technical 
assistance 
to develop 
dust 
manageme
nt strategy  
 
SPV to 
implement 
and revise 

Dust 
management 
strategy in place 
prior to letting of 
tenders 
Implementation 
during the whole 
construction and 
operational 
phase 
 
Quarterly 
monitoring 
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of the site access road  and 
perimeter road to remove dust 
and mud. 
 
Dust monitoring programme 
and report. 
 

2.5 Noise from scheduled 
and unscheduled 
construction activities 

Disturbance of local population 
during operation of landfill, sorting 
and MBT plants. 

Construction plan for site will 
locate permanent sources of 
noise as far away from 
residential areas as possible 
(sorting plant, composting 
plant, gas flare, and site 
entrance area with weighbridge 
and wheelcleaner); noise 
screening bunds and screen 
planting to be maintained. 
Landfill cells to have noise 
bunds of cover materials 
protecting access area and 
tipping area (although these will 
be intermittent depending on 
materials available). 
 
Restricted operational hours for 
MBT and sorting plant to 
exclude night working. 
 
Improved efficiency of waste 
collection over time to exclude 
night working on new landfill.  
 

Low to 
medium 
dependent 
on stages of 
landfill 

SPV  Monitor and 
report monthly 
on noise 
monitoring and 
breaches to 
operational 
hours 
 
Performance 
criteria: number 
of breaches to 
allowed 
operational 
hours at sorting 
and MBT plant 
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Noise monitoring on site and in 
adjacent residential areas  
Reporting of monitoring results 
and breaches to operational 
hours. 
 

2.6 Nuisance from regular 
disposal of municipal 
waste at landfill 

Windblown litter, odour, vermin, 
flies, birds, visual intrusion. 

Operational and management 
procedures specify compaction 
of all waste received, covering 
of waste at end of working day, 
cover of waste by at least one 
metre of other waste within one 
week to control flies and access 
by birds. 
 
Disposal in prepared cells 
which shield visual impact until 
surface levels are reached and 
restoration begins. 
 
Rodent control monitoring and 
management. 
 

Low after 
reconstructio
n of existing 
landfill. New 
landfill is 
much further 
from most 
residents 
 
There will be 
rats around 
the waste 
even with 
rodent 
control, but 
their 
numbers will 
be reduced 

SPV/sub-
contractor 

Quarterly 
reporting 

2.7 Landfill gas in confined 
spaces 

Potential for methane or carbon 
dioxide migration into drains and 
trenches and danger of 
asphyxiation or ignition. 

Prohibition of digging trenches 
and deep holes in the waste. 
 
Ventilation of all underground 
areas where gases might 
collect and use of gas monitors 
prior to entry. 
 

Low risk if 
monitoring 
prior to entry 

SPV Six monthly 
reporting 
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Landfill gas monitoring 
programme. 
 

2.8 Disposal of organic 
materials in new 
landfill: gas production 

Potential for methane build-up and 
ignition or dispersion with 
associated odours. 

Landfill gas collection system 
installed and connected to 
flarestack. 
 
Maintenance of flarestack 
required. 
 
Gas monitoring programme in 
monitoring points in each cell, 
and for surface emissions from 
completed areas. 
 
Optimisation of gas flows to 
flare stack to control surface 
gas emissions. 
 
Monthly internal reports and 
correction actions if required 
and quarterly monitoring report 
to Mayor’s office. 
 

Low SPV Quarterly report 
on gas 
concentration 
and composition 
to Mayor’s office  
 
Performance 
indicator: 
incidences of 
surface gas 
emissions on 
restored area of 
landfill should 
decrease 

2.9 Control of surface 
water pollution from 
landfill operations  

Primarily risk that loose soils and 
construction materials will flow to 
river, and that leachate ponds will 
develop during construction work  
Additional risk from fuel and oils on 
site for machinery and vehicles. 
 

Construction Quality Assurance 
and Site Management Plan 
including 
▪ Use of rainwater and fire 

ponds as settlement ponds 
to be created early and 
used as settlement ponds 
for clean surface water run-

Low Draft 
procedures 
produced 
through 
technical 
assistance, 
SPV or sub-
contractor 

Construction 
Site 
management 
plan in place; 
environmental 
health and 
safety 
operational 
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off 
▪ Maintenance of reception 

area with vehicle storage 
area with interceptors and 
bunded platform for storage 
of fuels to avoid oil pollution 
of watercourse. 

▪ Leachate released during 
construction works to be 
pumped or carried to 
leachate lagoon 

▪  Planned storage and 
movement of excavated 
soils to minimise secondary 
handling and keep away 
from watercourses and 
lagoons 

▪ Clear supervision 
responsibilities and site 
manager defined 

▪ Monitoring of settlement 
lagoon quality prior to 
discharge of excess clean 
water to river system  

▪ Water monitoring 
programme 
 

to elaborate 
as part of 
contract 
conditions 
and revise 
annually 
 

manual in place 
prior to 
tendering, site 
manager 
identified with 
reporting 
responsibilities 
defined prior to 
commencement 
of construction 
works 
 
Monthly 
reporting of 
water quality 
and water 
discharges to 
river 
Performance 
criteria: 
Annual review 
No of 
discharges to 
river system 
above discharge 
consent 

2.1
0 

Organic waste 
disposal: control of 
surface and 
groundwater pollution 
from landfill operations 

Control of leachate generated at 
the current site and extension 
landfill and prevention of pollution 
of water resources 
 

Restoration plan for existing 
and future landfill showing final 
profiles to shed surface water. 
 
Technical specifications for 

Low risk: the 
design of the 
landfill is to 
control this 
problem 

SPV 
 

Restoration plan 
and technical 
specifications in 
place prior to 
tendering. 



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

116 

 

at landfill complex Landfill complex has existing 
lagoons and channels taking 
leachate from current site to the 
Ala-Archa river which need control.  
 
Existing landfill does not shed 
rainwater and new development 
will create profiles to reduce water 
ingress to current and future 
landfill. 

construction of new landfill cells 
with basal and final seal, 
leachate collection system, 
leachate storage lagoons, 
rainwater storage ponds and 
surface water drainage system. 
 
Technical specifications for final 
cover of existing landfill (after 
reaching new profiles) and the 
sealing and restoration process 
for future landfill cells. 
 
Leachate management plan to 
evaporate and recirculate the 
leachate on site. 
 
Leachate and water monitoring 
programme and reporting. 
 

 
Evaluation 
Criteria: 
The quarterly 
water 
monitoring 
reports  
 
Performance 
indicator: no of 
days with 
overflow of 
contaminated 
water from 
leachate lagoon 
to river system 

2.1
1 

Surface water entering 
waste deposits 

Increased quantity of leachate to 
manage from surface water 
ingress. 

Restoration plan and profiles 
set for old and new landfill final 
restoration. 
 
Old landfill to be recultivated to 
new profiles over three years; 
new landfill to operate in cells 
with progressive (perhaps 
interim) final sealing to profiles 
that will shed water. 
 
Surface water drainage system 

Low, the 
design for 
recultivation 
and for the 
new landfill 
is to exclude 
surface 
water 

SPV Restoration plan 
and technical 
specification 
and final profiles 
agreed prior to 
tendering 
Quarterly 
reporting of 
results of 
monitoring and 
maintenance 
programme 
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around site to prevent water 
from access roads and water 
from surface of landfill entering 
the waste. Monitoring and 
maintenance regime to check 
against silting and other 
blockages. 
 

2.1
2 

Implementation of 
monitoring plan and 
reporting plan for the 
whole environmental, 
health and safety 
programmes 

.  
 
 
To minimise emissions and risks to 
workers on site. 

Monitoring and reporting is the 
control system to identify 
problems as early as possible 
and enable mitigation and 
management mechanisms to 
respond  
This particular part of the 
management system is likely to 
change more often as different 
groups find uses for sets of 
information. It requires issue 
status and regular review. 
Written as part of the technical 
assistance programme EBRD 
Phase 3. 
 
Negotiations and discussions 
between Mayor’s office, MC 
‘Tazalyk” and SPV to review 
actions, responsibilities delivery 
targets and reporting 
schedules. 
 
Annual report and review 

Low SPV and 
MC 
‘Tazalyk” 
 

Initially written 
prior to 
tendering, 
and then 
implemented 
and amended 
with experience 
through 
construction and 
operational 
phase  
 
Performance 
Criteria: 
Annual report 
and review 
process 
undertaken 
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process by SPV and MC 
‘Tazalyk” to Mayor’s office; 
Mayor’s office to incorporate 
reports from inspectorate and 
make publicly available. 
 

2.1
3 

Surface water pollution 
from sorting and MBT 
operations at landfill 
complex 

Lightly contaminated waters 
potentially discharged to surface 
water system of Ala-Archa river 
comprising mainly washwaters. 

Regular washing of 
hardstanding for MBT and 
composting areas to remove 
dust and organic particulates 
that could attract vermin. 
Washwaters to be stored for 
reuse in adding moisture to 
MBT windrows and reuse in 
washing the hardstanding. 
Excess waters may need to be 
discharged to river system, but 
this will only occur in high 
rainfall conditions so very 
dilute. 
 
Monitoring of levels of water in 
sump and monitoring of water 
quality against discharge 
standards. 
 
Reporting on monitoring results 
and days when water is 
discharged to river. 
 

Low, 
potential for 
highly 
diluted 
waters to be 
discharged 
to river in 
very high 
rainfall 
conditions 

SPV Quarterly report 
to Mayor’s office 
 
Performance 
criteria: days 
with discharge 
of water to river 
not meeting 
consent 
conditions 

2.1
4 

Nuisance from regular 
disposal of municipal 

Litter, odour, vermin, birds, visual 
intrusion. 

Operational and management 
procedures specify no storage 

Low SPV to 
monitor sub 

Quarterly 
reporting 
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waste at sorting plant 
and MBT plant 

of incoming waste or residual 
waste on the sorting plant for 
more than 24 hours. 
 
Regular washing of area to 
control odours and vermin 
Noise control bunds also 
provide visual barrier and litter 
barrier 
Rodent control monitoring and 
management by SPV. 
 
Failure to comply is reason to 
cancel sub-contract for sorting 
plant. 
 

contract at 
sorting plant 

 
Performance 
Criteria: no of 
complaints and 
action taken 

2.1
5 

Additional air emission 
issues with MBT plant 

Air emissions from turning and 
screening the windrows. Fungal 
spores can be a health issue, 
particularly aspergillus sp. 
 
Odours from anaerobic conditions 
developing in windrows through 
lack of oxygen, lack of moisture in 
windrows for rapid decomposition 
or cold weather leading to longer 
process times and too much waste 
under treatment, or excess 
moisture. 

Prohibition against storage of 
organic waste from sorting 
plant for more than three days 
before adding to windrows. 
 
Windrows on hardstanding laid 
to falls to shed excess water 
and collected in sump shared 
with sorting line. Sump levels to 
be topped up in dry weather 
from fire ponds at site entrance. 
 
Regular turning of windrows for 
aeration. 
 
Irrigation of windrows when dry. 

Low SPV  Monthly records 
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Screening and turning not to be 
undertaken in high winds. 
 
Screening not to take place 
when wind direction is towards 
sorting plant. 
 
Workers on MBT site to wear 
face masks when screening. 
 
Sorting line and MBT screens 
separated by recyclate storage. 
 
Daily monitoring and recording 
of temperature and moisture in 
active windrows. 
 
Monthly dust monitoring around 
the site; quarterly monitoring for 
aspergillus. 
 
Records kept of monitoring, 
irrigation of windrows, and 
levels of water in the sump. 
 

3 Health and Safety Issues 

3.1 Heavy Vehicles and 
equipment on site  

Health and safety risks for site 
workers during operations. 

Health and Safety Plan in place 
and disseminated with regular 
training. 

Low SPV Health and 
safety plan in 
place prior to 
tendering 
Annual training 
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report 
 

3.2 Maintenance of 
collection points 

Dangers to public using the 
collection area if poorly maintained 

Monitoring and maintenance 
plan in operation for collection 
points to determine priorities 
and budget allocated for regular 
maintenance. 
 
Annual report showing 
collection point repairs 
undertaken and the works to be 
completed in the following 12 
months. 
 

Low MC 
‘Tazalyk” 

Annual reporting 
to Mayor’s office  

3.3 Unauthorised access to 
site 

Danger to members of the public or 
unscheduled contractors 

Safety fence enclosing the 
reception area and recovery 
area is an early construction 
requirement. 
 
Bunds and planting to protect 
other areas from unauthorised 
access. 
 
All vehicles to report to site 
office at entrance and receive 
instructions. 
 

Low SPV Installed fence 
at waste 
complex 
reception area 
prior to 
commencement 
of excavation of 
old waste at the 
landfill. 

3.4 Waste, dust and 
contaminants leaving 
the site 

Waste and dust leaving on 
collection vehicles. 
 
Potential for vermin on site to 
transmit disease to residential 

All vehicles to use 
wheelcleaning equipment 
before leaving site. 
 
Vermin monitoring and control 

Low SPV to 
implement 
 
Inspectorat
e will check 

Annual report 
 
Performance 
criteria: no of 
complaints 
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areas. plan implemented. 
 
Annual report on vermin control 
measures to Mayor’s office. 
 

received 

4 Employment issues:  

4.1 Same as for the construction phase 
 

5. Stakeholder engagement 

5.1 Consultations and 
involvement throughout 
construction and 
operational phase 

Diminish complaints when new 
construction phases begin. 

Implementation of consultation 
systems developed in SEP. 
 
Continuous information 
packages about construction 
developments, expected impact 
and timetable for work online 
and in written form (leaflet drop) 
in area of landfill. 
 

Medium MC 
‘Tazalyk” 
and SPV 
with 
Mayor’s 
office 
 
 
 

Annual report of 
actions taken 

5.2 Complaints system To ensure that external complaints 
about the waste service are 
recorded and that action is taken to 
resolve issues. 
 

Continue existing complaints 
system operating between 
Mayor’s office and Tazalyk and 
extend to SPV. Ensure that 
actions taken are documented. 
 
Complaints procedure and 
response time to be published 
online on Mayor’s office 
website. 
 
Quarterly analysis of 
complaints and actions taken, 

Low Mayor’s 
office, 
Tazalyk and 
SPV 

Quarterly 
reporting 
 
Performance 
Criteria: no. of  
complaint 
responses 
within published 
response time 
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published online. 
 

 

 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

6 Extra monitoring requirements during the Operational phase 

6.1 Vermin and bird control 
programme at the 
landfill complex and to 
prevent rat dispersal 
into the surrounding 
areas. 
 Rats are said to be 
increasing in the city 
due to the landfill. All 
need to be controlled 

Control large numbers of rats, birds 
and flies are eating and breeding in 
the organic fraction of incoming 
waste across the extensive open 
area of landfill at present. 
 

Control birds that roost in Bishkek 

city and are feeding on rotting 
materials at the landfill and could 
transfer pathogens into the city 
through faeces.. 
 
Potential major additional short-
term problem is that rats at the 
current landfill will disperse into the 
city during recultivation programme 
and that newly exposed waste 
during reconstruction works will 
attract flies to lay eggs. 

Rodent control programme 
commenced in areas around 
the landfill prior to recultivation 
programme commencing to 
control dispersal and continued 
during the recultivation 
programme at the old landfill. 
 
Operational plan to ensure that 
there is compaction of waste in 
old and new landfill areas to 
limit availability of burrows for 
rats and snakes and that all 
wastes are covered with a 
metre of other waste or soils 
within one week to prevent 
hatching of fly larvae. 
 
Ongoing monitoring and 
management programme for 
rodents and insects at the site 
after restoration. 
 

Medium: 
vermin  will 
be 
continuously 
attracted to 
waste  and 
require 
regular 
monitoring 
and 
eradication 

SPV and 
sub-
contractors 
working 
with 
Mayor’s 
office 
rodent 
control 
personnel 

Vermin 
management 
plan in place 
and 
implemented 
prior to 
recultivation. 
 
Performance 
criteria: 
Complaints 
relating to 
vermin 

6.2 Fires in the current 
landfillThere are 

Fires in the landfill offering 
environmental risk and health and 

Where smoke is seen coming 
from lower layers of waste, site 

Low, the 
recultivation 

SPV Check 
Operational 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

existing fires within the 
old landfill that burn 
continuously creating 
air emissions, odour 
and visual impact. 
These will be 
extinguished by the 
recultivation process, 
but pose risk to workers 
whilst undertaking the 
work. 
 
The work to remove 
large amounts of waste 
on the Eastern flank of 
the site may uncover 
smouldering layers 
which will then burn 
more fiercely with 
additional oxygen on a 
temporary basis before 
being smothered by 
other waste or soil and 
moved to new areas of 
the site. 

safety risk to workers  
 
 
There is potential for machinery 
and workers to be isolated at the 
site edge. 
 

machinery excavating waste 
must work from the centre of 
the landfill towards the edge, 
and receiving vehicles should 
stand towards the centre of the 
site and avoid potential for new 
fires to isolate equipment and 
contractors from safety. 
 
Masks to be worn by site staff; 
soil bund available to use to 
extinguish flames. 
 
Training required 
 

process is 
designed to 
minimise this 
risk 

Procedures in 
place and 
training 
implemented 
prior to 
reconstruction 
work beginning 
 
 

6.3 Visual nuisance of the 
landfill recultivation 
 Large hill of waste 
rising out of a relatively 

 
 
Much of the activity in full view of 
residents to the south-east and 

Final restoration plan for entire 
area to be approved prior to 
commencement of work, this 
includes final planting plan 

Medium long 
term impact 
which will 
continue, 

SPV 
undertakes 
or monitors 
implementat

Performance 
Criteria: 
Analysis of 
complaints  
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

flat area and being 
increased in height 
through reprofiling of 
the existing waste.  
 

west of the site during the 
reprofiling and completion process. 
 

Priority to be given to protecting 
the view of the site from South 
East. 
 
Final planting scheme around 
base to reduce apparent height. 
 
If possible to arrange access, 
plant intermittent tree clusters 
in western edge of gas pipeline 
protection zone to provide 
artificial height horizon to 
screen much of the site or at a 
distance around 150 to 200 
metres from the eastern 
boundary of the site. 
 

mitigated by 
planting 
scheme 

ion contract 
for 
recultivation 
plan for old 
and new 
landfill and 
monitors 
planting 
scheme 
 

6.4 Odours from landfill: 
reprofiling/reexcavating 
existing waste 
 
 

Excavation of previously deposited 
waste and recontouring will 
generate odours, particularly for 
waste at lower levels that is 
saturated with leachate. 

Recontouring plan and 
timetable and contract 
conditions to avoid excavation 
work in hot wet months 
(April/May).  
 
Cover materials for the current 
section available on site prior to 
excavation of any waste. 
 

Low, this 
disappears 
once 
recultivation 
is completed 

SPV Restoration plan 
and timetable 
agreed with 
Mayor’s office 
prior to 
operations 
commencing 
 

6.5 Impacts on flora and 
fauna 

Nest holes for bee-eater colony 
seen in clay bund in North West 

Colony nest sites can coexist 
with landfill recultivation 

Low SPV Construction 
plan for 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

area of the site that is planned as a 
rainwater collection pond for the 
existing landfill after reprofiling.  
 
Birds are likely to make new holes 
in new landfill cell walls if disturbed. 
So best to retain existing location 
of colony. 

provided the construction of the 
rainwater pond is designed to 
include the vertical face 
containing maximum number of 
nest sites. 
 
Construction work needs to be 
undertaken between November 
to late March as this is a 
migratory species. 
 
Annual monitoring needed to 
check whether colony moving 
to other parts of the landfill 
cells. 
 
Enhancement measures 
possible to increase biodiversity 
and improve the wildlife corridor 
along the river system through 
planting of local indigenous 
species on visual, dust and 
noise protection bunds: planting 
marginal vegetation around 
leachate and rainwater lagoons 
and fire ponds; using native 
species as part of restoration 
planting of landfill. 
 

recultivation to 
develop 
rainwater pond 
in winter period  
 
Annual report 
on bird 
monitoring  
 
Restoration plan 
to include 
enhancement 
planting 
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 Activity Impact Mitigation/ Method Residual 
Impact 

Overall 
responsibil
ity 

Monitoring 
criteria and 
frequency 

6.6 Dust and mud from 
construction vehicles 

Vehicles moving on the site 
generate dust and collect dirt on 
wheels and wheel arches that can 
be spread onto the access road as 
they leave the site or the 
surrounding perimeter road as they 
move around the site. 

Wheelcleaner on site with 
instructions that all vehicles 
must use the cleaner, 
preferably by making the exit 
route over the wheelcleaner. 
 
Requirement for operator to 
sweep the access road and 
perimeter road and maintain it 
free from mud and dust. 
 
Landfill design and 
Construction quality assurance 
plan. 
 

Low 
provided 
wheelcleane
rs used and 
roads are 
swept 

SPV 
Inspection 
by Mayor’s 
office to 
ensure 
cleanliness 
of access 
road 
 

Contract 
tendered for 
reconstruction 
to include dust 
management 
plan 
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6 Environmental and social action plan 

The Environmental and Social Action Plan (ESAP) collates the mitigation measures 
required by the Environmental and Social Impact Assessment and the requirements 
for monitoring their implementation in the Environmental and Social Management 
and Monitoring Plan (ESMMP), and puts these together into a set of activities and 
policies with a timetable that will deliver effective change. 
 
The proposed new structure to manage and implement the waste management 
system for Bishkek is shown in Appendix 4 and includes establishment of a new 
public service vehicle (SPV) to deliver waste recycling and disposal activities 
alongside Tazalyk who will deliver waste collection and street sweeping. Both 
organisations have a procurement function, management function and operational 
function. 
 
The ESAP tables below outline the type of new procedures and working practices 
required to eliminate or minimise the negative impacts from implementation of the 
new systems, and to identify the necessary actions to achieve performance 
standards. This includes activities that will be performed through technical assistance 
as part of the Kyrgyz Republic: Bishkek Solid Waste - Feasibility Study Phase III to 
be funded by EBRD (EBRD Phase 3). that will develop contracts for procurement 
and implementation of the scheme. Mitigation measures, and the reasons for such 
measures, are described in detail in the environmental and social impact 
assessment.  
 
Investment in a new waste management system requires good operational standards 
to minimise environmental impacts. For example, constructing new sealed landfill 
cells and leachate collection systems will prevent groundwater pollution however 
badly the cell is managed, but the quantity of leachate produced and the nuisance 
value to local residents through birds, rats, dust, noise and visual impact will all be 
increased by poor working practices. Technical training on landfill management and 
the importance of working to the higher standards is a key part of the action plan. 
 
Some changes proposed are cost neutral and could be adapted to reduce social 
impacts from the current waste service in advance of any grant or loan scheme to 
install new technical measures.  
. 
The mitigation costs identified in the tables below are those additional to the general 
investment and revenue costs for the new waste management services, and all are 
included in the investment plan. The investment in structures to improve the waste 
management system and bring it up to international standards includes a number of 
technical norms and management standards that mitigate the social and 
environmental impacts of waste disposal. For example, the investment in new 
containers provides a better service to the City, but also reduces nuisance from dogs, 
rats, odours, visual nuisance. The additional “costs” for implementing the ESAP is the 
regular checking of the sites: a new management responsibility for the collection 
crews, but the costs are within the training programme, not related to the new 
containers. 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

 Management 
and Policy 
Issues 

Establishing essential structures and systems to implement new waste management system 

1.1 Identify final land 
use of the 
existing and 
proposed landfill; 
develop 
restoration plan 
including final 
profiles and 
planting scheme 

The restoration plan for the current and 
extension landfills need to be designed 
together to make a cohesive set of 
drainage systems at the site. The final 
long-term use of the site may affect the 
preferred shape and the restoration and 
planting requirements.  
 

Mayor’s Office to begin discussions 
with local residents and complete 
decision prior to detailed design 
works for the new landfill and 
specifications for operation under 
technical assistance project. 
 
Evaluation Criteria 
Agreed end use compatible with 
necessary technical requirements 
to close current landfill and build 
new landfill. Agreement reached 12 
months prior to tendering for 
implementation contracts  
 
Final restoration plan including 
phasing, final contours and planting 
scheme in place prior to 
tenders/contracts. 

Mayor’s Office €3000 
Mayor’s Office 
to have a set of 
options for 
discussion at 
commencement 
of EBRD Phase 
3.  
 
Restoration 
profiles and 
planting plan 
developed 
during RBRD 
Phase 3 for 
inclusion in 
tender 
documents. 

1.2 Agree SPZ for 
sorting line with 
Environment 
Agency 

New sorting line is for recovery of 
recyclate only, equivalent to transfer 
activities with an SPZ of 100m whereas 
the standard SPZ of 500m for recycling 
activities includes reprocessing. This 
affects the resettlement requirements 

Risk assessment shown in 
appendix 5 as basis for negotiation 

Mayor’s Office In advance of 
next technical 
assistance 
project and prior 
to finalising 
resettlement 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

around the sorting plant.  programme 

1.3 Develop 
resettlement 
action plan 
including a 
livelihood 
restoration plan 
for residents 
living immediately 
to the west of the 
current landfill 
and people 
currently earning 
an informal 
livelihood from 
landfill picking 
activities 

Mitigate impact on informal residential 
settlement immediately to the west of 
the current landfill that could be within 
the normal protection zones of the new 
sorting plant, and the work undertaken 
to recultivate the current landfill 
 
Mitigate impact on those living 
immediately adjacent to the existing 
access road to the dump will have 
major impacts from dust, noise and 
odour during the construction phase for 
the road system around the new 
complex and the reception area. 
 
 
Mitigate major health risk from 
particulates, particularly cement dust.  
 
Mitigate impact of landfill closure on the 
livelihood of people earning an income 
from informal waste picking and related 
activities. 
 

Survey of number of occupied 
dwellings in the informal 
settlements and their proximity to 
existing and proposed 
developments. 
 
Agreement of SPZ for sorting plant 
required to assess numbers of 
residences (if any) that require 
temporary or permanent 
resettlement. 
 
Alternative accommodation needed 
for some residents for the 
construction period if not 
permanently. 
 
Advertising of new positions 
available at the landfill and the 
sorting and MBT facilities directly to 
current informal pickers to restore 
their livelihood (see ESMMP 3.2). 
Providing current informal pickers 
with retraining and assistance 
needed for these new positions 
(see ESAP 3.5). These and any 
additional measures will be part of 

Developed by 
resettlement 
consultant, 
implemented 
by 
Mayor’s Office 
 
Technical 
assistance for 
final design to 
minimise 
numbers of 
occupied 
residences 
affected. 

Developed after 
final design and 
before contracts 
are let. 
Implemented 
before 
construction 
phase 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

the livelihood resoration plan to be 
included in the Resettlement Action 
Plan. 
 
Evaluation Criteria: 
Minimum requirement is that those 
living within 300 metres of 
construction of MBT/sorting plant 
(and therefore near construction of 
reception area for new landfill 
complex) cease to live in their 
homes during the construction 
phase for these parts of the project 
 

1.4 Develop an 
Operational and 
Management 
Manual for the 
whole new Waste 
Management 
Systems 
including all 
component parts  

This is complementary to any legal 
requirements through permits or 
legislation and specifies in detail the 
activities to be undertaken, 
responsibilities for delivery, monitoring 
and reporting, sets priorities and 
standards.  

Written as part of the technical 
assistance programme EBRD 
Phase 3 and included in tender 
documents. It includes technical 
specifications for activities, 
practical implementation practices 
and timetables for legal 
requirements, best international 
practice and for all mitigation 
measures identified in ESIA. 
Complete list of plans included in 
Appendix 5. 
 
Negotiations and discussions 

Developed by 
EBRD Phase 3 
consultant  
Implemented 
by Mayor’s 
Office 

€9000 
 
 
to commence 
work one year 
prior to issue of 
tender 
documents 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

between Mayor’s Office, MC 
“Tazalyk” and SPV and technical 
assistance programme to agree 
actions, responsibilities,  delivery 
targets for collection activities and 
between Mayor’s Office and SPV  
for disposal activities. 
 
Evaluation Criteria 
Manuals completed prior to 
tendering 

1.5 Develop 
procedures for 
implementation of 
the Operational 
and Management 
plans. 

Clear operational procedures enable 
individual staff members to deliver good 
quality work and achieve desired goals 
for a new system with limited 
environmental and social impacts.   
 
They will be linked to job descriptions 
and necessary training requirements 

Written as part of the technical 
assistance programme during 
EBRD Phase 3. 
 
Negotiations and discussions with 
Mayor’s Office, Tazalyk and SPV. 
 
Evaluation Criteria 
Draft Operation manuals and plans 
and procedures completed prior to 
drafting of tenders. 

Developed by 
EBRD Phase 3 
consultant  
Implemented 
by Mayor’s 
Office 

During EBRD 
Phase 3 
technical 
support  

1.6 Develop 
monitoring plan 
and reporting 
plan for the 
organisational 
and 

Monitoring and reporting is the control 
system to identify problems as early as 
possible and enable mitigation and 
management mechanisms to 
commence.  
 

Written as part of the technical 
assistance programme EBRD 
Phase 3 with negotiations and 
discussions with Mayor’s Office, 
Tazalyk and SPV. 
 

Developed by 
EBRD Phase 3 
consultant with 
SPV and 
Tazalyk, 
implemented 

Plan developed 
and completed 
prior to 
tendering 
 
€3000/yr annual 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

environmental, 
health and safety 
programmes 
Ensure the 
regular review of 
all policies and 
plans 
Ensure Public 
access to report  

This particular part of the management 
system is likely to change more often 
as different groups find uses for sets of 
information. It requires issue status and 
regular review 
 
Monitoring of implementation is part of 
the audit process and leads to review of 
the implementation policies and plans 
(see list in ESMMP) 

Minimum annual reporting to 
Mayor’s Office and annual review 
process of all policies and plans by 
SPV and Tazalyk. 
 
Mayor’s Office to incorporate 
reports from inspectorate and 
make publicly available. 
 
Evaluation Criteria: 
Reporting and review structure 
created prior to tendering 
 
Annual report delivered after 
construction commences 
 

by Mayor’s 
Office together 
with SPV and 
Tazalyk 
 
Tazalyk and 
SPV to report 
and discuss 
with Mayor’s 
Office 
Mayor’s Office 
responsible for 
public 
disclosure 
 

report and 
ongoing annual 
review of 
systems and 
plans 
throughout 
operational 
period. 

2. Environmental, Health and Social Impact controls 

2.1 Documentation 
and Ranking of 
existing collection 
points for 
improvement 
measures. 
 
Identification of 
new collection 
points in areas 
not served at 

Reducing waste deposits around 
collection bins and in other locations in 
the city  
 
Prioritizing locations for change under 
the new investment programme, and 
maintaining the approach  
 
Maintaining the waste collection system 
in good order in the period after 
investment in new equipment  

Analysis of current collection points 
to identify those most in need of 
additional capacity and lidded 
containers. Rank these for receipt 
of new containers and reallocation 
of old containers 
Arrangement for rapid removal of 
illegally dumped waste and 
analysis of occurrence with a view 
to considering new collection 
points. 

Developed by 
EBRD Phase  
3 consultant 
and 
implemented 
by Tazalyk 

Initial 
assessment 
undertaken 
during EBRD 
Phase 3 in 
advance of 
tendering to 
guide 
procurement 
contract. 
 



 
 

 
 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

134 

 

 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

present. 
Development of 
improvement plan 
for collection 
points in the city 
and monitoring 
system  
 
Development of 
maintenance and 
replacement plan 
for containers and 
collection points 

 
Annual budget identified and used for 
this work 

 
Collection crew with responsibility 
to report ongoing problems with 
equipment or at collection points to 
management. 
 
Scheduling of regular inspections 
by supervisors. 
 
Annual report of actions taken. 
 
Evaluation Criteria: 
Initial assessment of priority sites 
for investment in new containers 
and repair work. 
 
Annual report assessing status of 
sites and maintenance work 
undertaken. 
 
Quarterly report of complaints. 
 

Continues 
throughout 
operational 
phase. 

2.3 Develop and 
imlement 
maintenance 
programme for 
collection points 
to improve health 

Centralised collection points can 
generate odour and noise, encourage 
rats, birds and dogs and be visually 
unpleasant if surplus waste is scattered 
around the site. 
 

Replacement containers and 
additional containers with self 
closing lids deployed. 
 
Maintenance programme 
developed for collection points 

Developed and 
implemented 
by Tazalyk  
 
Sanitary 
Ecological 

Throughout 
operational 
phase 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

and safety issues 
and reduce 
nuisance and 
safety problems  
to residents and 
users at collection 
points 

Poor maintenance can cause accidents 
to those using the site 
 

 
Evaluation Criteria 
Maintenance programme included 
in annual budget and implemented 

Inspectorate to 
monitor 
implementatio
n  

2.4 Develop and 
implement a  
phased 
construction plan 
and construction 
quality assurance 
plan for 
developing the 
new landfill, 
sorting and MBT 
plants, and 
recultivating the 
old landfill  

Minimise the additional impacts to 
residents, workers and environment 
during the construction phase of the 
project. 
 
Ensure quality controls on construction 
that will minimise the potential for 
longer term emissions. 
 
Ensure that numbers of movements of 
soils, waste etc. are kept to a minimum  
 
Manage intensive informal recycling 
activities at the site until sorting plant is 
constructed (probably by encouraging 
picking from a conveyor belt taking re-
excavated material to new profiles on 
the site 

Construction Plan and construction 
quality assurance plan in place 
considering the development of the 
plan with a phased approach 
showing activities to be undertaken 
in each quarter, the order of 
activities, dependencies between 
activities and expected outcomes.  
Designated reception area that can 
direct and separate construction 
activities from ongoing landfill of 
waste at the site; the phasing of 
operations to minimise interactions 
between activities and minimise 
impact of emissions on residents, 
Control of intensive informal 
recycling activities at the site until 
sorting plant is constructed 
(probably by encouraging picking 
from a conveyor belt taking re-
excavated material to new profiles 

Developed by 
EBRD Phase 3 
consultant 
Implemented 
by SPV 
 
 

Developed after 
SPV is 
established and 
during EBRD 
Phase 3 prior to 
award of 
contracts  
 
Implemented 
during pre-
construction and 
construction 
phase 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

on the site). 
 
Evaluation Criteria: 
Quarterly report on plan 
implementation 
 
Identification of deviation from 
planned phasing of operations 
 
Control systems used during 
construction phase 

2.5 Develop health 
and safety plan 
and procedures  
at the landfill 
complex (see 
Appendix  5 for 
typical content), 
but including: 
 
▪ Communicatio

n system 
between site 
office and 
landfill 
complex 
workers 

▪ Allocation of 

Improving Health and Safety for 
disposal site workers which includes  
 
▪ Accidents through exposure to 

waste, primarily through walking on 
sharp surfaces, and interactions 
with machinery on site 

 
▪ Reduction of exposure to vectors 

such as rats, dogs, snakes, insects, 
or infected waste 

 
 

▪ Safe working procedures and 
training required for all operational 
personnel 

Technical assistance consultant to 
write HSE plan and ensure that 
procurement tenders specify 
equipment to modern specification 
and compatible specifications 
 
Initial HSE requirements, training 
requirements and accident 
reporting requirements included in 
tenders 
 
Specific working procedures 
adapted after receipt of new 
equipment 
 
Evaluation Criteria 
Environmental Health and Safety 

Developed by 
EBRD Phase 3 
consultant to 
ensure that 
tenders 
include HSE 
requirements  
Implemented 
by SPV to 
enforce safety 
procedures 
with all 
personnel and 
provide 
training 
 
 

€4000 
Health and 
Safety plan 
written in 
advance of 
tendering with 
technical 
assistance 
 
Implementation 
during the whole 
operational 
phase 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

responsibilitie
s within site 
staff, 
particularly for 
leadership in 
emergencies 

▪ Training 
provided and 
training 
records 
maintained 

Accidents to be 
entered in 
accident book, 
analysed 

plan and procedures in place and 
included in tender 
 
Quarterly report on accidents 
 
Annual Report on training 
 

2.6 Implement 
operational 
manual and 
procedures and 
the reporting and 
monitoring 
functions 

Control of operations at all parts of the 
waste management system to 
implement best practice and contract 
provisions 

Reporting and monitoring plan 
implemented with quarterly reports 
during construction and annual 
reports during operation unless 
otherwise specified 

Implemented 
by SPV and 
Tazalyk 
Controlled by 
Mayor’s Office 
inspectors 

Throughout 
construction and 
operational 
phases 

2.7 Develop and 
implement 
restoration plan 
for existing and 
future landfill 
showing final 

Control of surface and groundwater 
pollution from operations. 
Control of leachate generated at the 
current site and extension landfill, and 
control of contaminated water from 
sorting and composting plants. 

Restoration plan showing final 
contours and surcharging required 
to achieve these 
 
Technical specifications for 
construction of new landfill cells 

Developed by 
EBRD Phase 3 
consultant 
 
Implemented 
by SPV  

All actions to be 
part of the 
detailed 
Operational and 
Management 
plan written 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

profiles to shed 
surface water 
 
Develop and 
implement 
technical 
specifications for 
construction of 
new landfill cells 
with leachate and 
surface water 
management 
system. 
 
Develop and 
implement 
technical 
specifications for 
final cover of 
existing landfill 
and future landfill 
cells. 
 
Develop and 
implement 
leachate 
management plan 
 

 
Control existing lagoons and channels 
taking leachate from current site to the 
Ala-Archa river basin.  
 
Existing landfill does not shed rainwater 
and new development will create 
profiles to reduce water ingress to 
current and future landfill. 

with leachate collection system, 
leachate storage lagoons, 
rainwater storage ponds and 
surface water drainage system. 
 
Technical specifications for final 
cover of existing landfill (after 
reaching new profiles) and the 
sealing and restoration process for 
future landfill cells. 
 
Leachate and surface water 
management plan  
 
Leachate and Water monitoring 
programme. 
 
Evaluation Criteria: 
The water quality monitoring 
reports 
 
Number of overflow discharges to 
river meeting discharge consent 
standards 

 
 

during EBRD 
Phase 3 with 
technical 
assistance and 
completed prior 
to tendering so 
that it forms part 
of the tender 
documentation. 
 
Main costs 
included in the 
technical 
specifications 
for construction 
of new landfill, 
which cover 
purchase of field 
equipment, 
establishment of 
on-site 
laboratory and 
regular 
monitoring of 
the landfill. 
Additional 
annual costs for 
noise and dust 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

Develop and 
implement 
leachate and 
Water monitoring 
programme. 
 

monitoring/ 
monitoring at 
the MBT and 
sorting plants 
and more 
complex gas 
analyses 
€5000/yr 
 
Implementation 
during the whole 
construction and 
operational 
phase; limited 
monitoring 
programme 
during 
preconstruction 
phase to 
establish 
background 
concentrations 
 
EBRD Phase 3 
technical 
assistance to 
develop dust 
management 

2.8 Develop 
specifications for 
landfill gas 
management 
system in old and 
new landfills 

Control of gas emissions from landfill. 
Emissions of landfill gas are 
greenhouse gas emissions and a 
potential source of fire in the landfill 
complex.  
 
Gas migration can create asphyxiation 
risk for persons working in confined 
spaces near the landfill. 
 
Pressure of gas in sealed cells can 
damage the seal. 
 
Gas emissions on unsealed cells can 
kill restoration planting schemes. 

Sealed cells in the new landfill with 
gas migration layer under the seal. 
 
Porous layer beneath final 
restoration soils in recultivated 
landfill. 
 
Landfill gas collection system 
installed and connected to 
flarestack. 
 
Gas monitoring programme on 
monthly basis; quarterly reports to 
Mayor’s Office. 
 
Evaluation Criteria: 
Monthly gas monitoring results, 
and actions taken in response 

Developed by 
Phase 3 
consultant 
 
Implemented 
by SPV 

2.9 Develop dust 
management 
strategy including 
use of bunds 

Reduction of dust emissions from 
vehicles and waste spilling from 
collection vehicles;  
 

Mandatory use of covered trucks or 
sheets over the waste 
 
Prohibition of vehicles leaving the 

Developed by 
Phase 3 
consultant 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

around sorting 
and composting 
plants and new 
landfill cells, 
restrictions on 
activities in high 
wind and 
spraying of 
surfaces in dry 
weather   

control of dust emissions at the landfill 
complex  
 
Need to control particulate dispersal 
from the landfill complex, particularly in 
dry weather and high wind conditions 
with a dust management strategy, 
particularly during recultivation of 
existing landfill which requires 
excavation and movement of large 
volumes of waste as well as the 
spreading of final cover materials. 

site without using the wheel 
cleaners. Regular sweeping of the 
site access road  and perimeter 
road to remove dust and mud 
 
Dust management strategy 
including use of bunds around 
sorting and composting plants and 
new landfill cells, restrictions on 
activities in high wind and spraying 
of surfaces in dry weather. 
Separate controls for construction 
and operational phases. 
 
Evaluation Criteria 
Quarterly collation of complaints 
and inspection reports  
 

Implemented 
by SPV  

and leachate 
management 
plans prior to 
construction 
 
Implementation 
of dust 
management 
plan during the 
whole 
construction and 
operational 
phase 
 

2.10 Control of 
nuisance from 
noise pollution 

Establish noise mitigation and 
monitoring measures to control noise 
problems related to collection system 
and to operations at the landfill complex 
including construction noise and noise 
through recultivation of the old landfill 

Establish hours of operation for 
collection and at the landfill 
complex. Controls to cover 
construction period and the 
recultivation of old landfill. 
 
Location of permanent sources of 
noise to be as far away from 
residential areas as possible  
(sorting plant, composting plant, 

SPV and 
Tazalyk 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

gas flare, site entrance area with 
weighbridge and wheelcleaner); 
noise screening bunds and screen 
planting to be planned in advance 
of the installation of equipment. 
 
Noise monitoring at the residential 
areas around the landfill, 
differentiating between different 
activities (noise of fixed plant and 
noise of vehicle movements). 
 
Evaluation Criteria: 
Percentage meeting occupational 
noise standards within the sites 
and environmental noise standards 
in residential areas 

2.11 Control of fungal 
spores from MBT 
plant and from 
new composting 
plants for green 
waste in the town 

Aspergillus sp can pose a threat to 
human health relevant to workers on 
site and adjacent residential areas. 
This is a natural part of decomposition 
and cannot be eliminated. 

Dust masks available for site 
workers. 
 
Windrows more than 300 metres 
from residential areas with soil 
bunds or maturation heaps to form 
barrier to transmission. 
 
Dampening windrows in dry 
weather. 
 

SPV and 
Tazalyk 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

Monitoring programme 
 
Evaluation Criteria: 
Construction and maintenance of 
transmission bunds 
 
Results of monitoring programme 
 

2.12 Development and 
implementation of 
rodent control 
programme in 
areas around the 
landfill prior to 
recultivation 
programme 
commencing to 
control potential 
dispersal, and 
continued during 
the recultivation 
programme at the 
old landfill. 
 

Rats are said to be increasing in the 
city due to the landfill. All need to be 
controlled during recultivation of the old 
landfill 
 
Potential major additional short term 
problem is that rats at the current 
landfill will disperse into the city during 
recultivation programme and that newly 
exposed waste during reconstruction 
works will attract flies to lay eggs. 
 
The sorting and MBT plant will have a 
high concentration of organic material 
and encourage pests. 

Operational plan to ensure that 
there is compaction of waste in old 
and new landfill areas to limit 
availability of burrows for rats and 
snakes and that all wastes are 
covered with a metre of other 
waste or soils within one week to 
prevent hatching of fly larvae. 
 
Ongoing monitoring and 
management programme for 
rodents and insects at the landfill 
complex. 
 
Evaluation Criteria 
Quarterly review of complaints 
No. of sites with traps or baits for 
rats  
 

Developed and 
implemented 
by SPV and 
controlled by 
Mayor’s Office 

Vermin 
management 
plan in place 
and 
implementation 
commenced 
three months 
prior to 
commencement 
of recultivation 
of current 
landfill. €5000 
for initial 
programme to 
control rodents 
dropping to 
€2500 for 
subsequent two 
years during 
recultivation, 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

then €1800/yr. 

2.13 Implement bird 
control measures 
at new sorting 
and MBT facilities 
and the new 
landfill 

Birds roost in Bishkek city and are 
feeding on rotting materials and could 
transfer pathogens into the city through 
faeces. 
The new landfill will have reduced open 
areas, providing access for fewer birds 
 
However, the screen at the sorting plant 
will create a high organic small sized 
wastestream for composting at the MBT 
plant. This will be perfect food source 
for birds  

Procurement contract to include 
netting the new windrows of high 
organic waste until degradation is 
well advanced  to control birds. 
 
 
Evaluation Criteria: 
Netting installed prior to 
commencement of operation 

SPV through 
procurement 
contract 

€25000 
 
Immediately 
after sorting and 
MBT plant 
construction 

2.14 Implement 
management of 
water systems 
and MBT process 
and cleaning the 
sorting plant 

The MBT/sorting plant will receive most 
of the organic waste in future and 
attract vermin. It needs regular cleaning 
and spraying to control dust. 
 
The MBT plant needs additional water 
on the windrows during dry weather to 
maintain degradation process.  

Procurement contract to include  
sump installed at the sorting/MBT 
site and pumping system, hoses 
and sprays to enable cleaning of 
the hardstandings and spraying the 
windrows. 
 
Operational and management 
procedures to include requirement 
for regular cleaning and spraying 
and to monitor water levels in the 
sump and top up as necessary. 
 
Evaluation Criteria: 
Sump and pump system installed 

SPV through 
procurement 
contract 

€75000 
 
O&M 
procedures 
written in 
advance of 
tendering 
process 
Specifications 
for water 
management 
system included 
in tender 
documents 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

prior to commencement of 
operation 
 
Record kept of water levels in 
sump 

2.15 Mitigation of 
impacts on 
migratory birds 
and enhancement 
of biodiversity 

Nesting colony of bee eaters at North 
east corner of current dumpsite need 
protection 
Planting scheme and restoration 
schemes offer opportunity to increase 
biodiversity in the area at no additional 
cost 

Construction of rain water pond at 
north east corner of current 
dumpsite can retain most of the 
nest holes of the colony and avoid 
disturbance of the colony if done 
over winter months. Inclusion in 
Construction Plan. 
 
Restoration programme should 
include a high proportion of local 
vascular plants to enhance the 
river corridor and increase 
biodiversity. Inclusion in 
Restoration Plan. 

SPV Construction 
plan and 
restoration plan 
completed prior 
to tendering 
 
Implemented 
throughout 
construction and 
operational 
phases 

3 Staff 
management 
and recruitment 

Equal opportunity recruitment and additional effort to include informal workers at the current landfill 

3.1 Establish 
recruitment Policy 
and Procedures 
for recruitment of 
management and 
senior personnel 

The main positions in the SPV: director, 
HR personnel, economic director; 
contract managers, procurement 
managers need to be in place prior to 
any issue of contracts to change the 
waste management system 

Establish job descriptions 
 
Establish recruitment policy 
 
Implement recruitment policy 
 

Mayor’s Office €3000 
Job descriptions 
and recruitment 
policy 
Undertaken 
prior to 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

to the SPV, and 
then for all further 
positions  for new 
waste services 

 
Recruitment policy required including 
child labour, gender equality and ethnic 
diversity criteria 
 
job descriptions for key staff in SPV 

Recruitment policy to be adopted 
for sub-contracts, and equivalent 
(or the same) within Tazalyk 
 
Evaluation Criteria: 
Senior personnel in place within 6 
months of loan and grant approval 
and ready to issue contracts 
 
Written policies developed and job 
descriptions for key staff  
 

establishment of 
SPV and prior to 
tendering 
 
Recruitment to 
be completed 
within six 
months of 
loan/grant 
approval  

3.2 Review of salary 
scales  

Salaries to be reviewed against job 
requirements and to ensure they reflect 
experience and responsibility and are at 
a living wage (particularly as collection 
personnel and landfill complex 
personnel are to be  discouraged from 
undertaking their own recycling to 
supplement salary) 
 
 

Mayor’s Office to collect data on 
current employees from similar 
activities within public sector as 
baseline. 
 
SPV and Tazalyk to review salary 
scales required for staffing needs 
 
.Analysis of salaries to include 
gender to avoid discrimination.  
New positions at the landfill 
complex to be attached to a salary 
scale alongside job description 

Mayor’s Office 
HR 
department 
 
 
SPV and 
Tazalyk 
Directors and 
HR 

Mayor’s Office 
to collate data 
by within two 
months of 
EBRD contract 
signing  
Reviews by 
company 
directors 
completed six 
months after 
establishment of 
SPV  
 

3.3 Include equal 
opportunity 

Recruitment policy developed to 
promote and facilitate equal 

Develop recruitment procedures for 
recruitment for a wide range of new 

Mayor’s Office 
HR 

€4500 
Development of 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

recruitment policy 
for staff  and 
contract 
conditions for 
sub-contractors;  
and training for 
HR personnel on 
the procedures 

opportunities (e.g. diversity and gender 
equality) and relevant technical skill mix 
in each of management, contract 
management and operational roles.  
 
Develop procedures for recruitment to 
implement the policy 
 
Job descriptions must define work 
requirements, areas of responsibility 
and reporting and communication 
requirements within  the new waste 
management system 
 
 

staff with different skill mix 
including job descriptions for all 
personnel, and contract conditions 
for sub-contractors; cross-
referencing the need to implement 
current operational manual. 
Procedures and policies to include 
the promotion of equal 
opportunityies at the workplace. 
 
All job descriptions made available 
in manual together with staff 
structure, and updated at least 
every 12 months 
 
Train HR personnel on recruitment 
procedures and the testing of 
technical and communication skills 
relevant to each position 
Evaluation Criteria: 
Recruitment procedures in place 
 
Relevant training undertaken 
Job descriptions produced 
 
Provide annual report showing 
staffing levels identifying gender, 
diversity and relating to salary 

department 
 
SPV and 
Tazalyk 
Directors and 
HR 

policy and 
procedures 
undertaken as 
part of Technical 
Assistance from 
EBRD Phase 3 
prior to 
tendering as it 
forms part of the 
tender 
document 
 
Initial Training 
modules 
delivered using 
EBRD Phase 3 
budget. 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

levels 
 

3.4 Develop a 
training 
programme on 
the EHS 
procedures for 
personnel in the 
Mayor’s Office 
waste 
department, the 
inspectorates, 
Tazalyk and SPV 
managers and 
site and shift 
supervisors, and 
the sub-
contractors of the 
sorting and 
composting plant  

To change attitudes and behaviour, all 
members of staff involved in the waste 
system need to understand the purpose 
of the procedures and their own 
responsibilities in the system whether 
as operators, managers or inspectors. 
 
 

Primary training delivered through 
EBRD Phase 3 technical 
assistance. Tazalyk, SPV and 
Mayor’s Office to use the key staff 
and others to extend training to all 
their personnel. Procurement 
contracts to include training 
modules to key staff on technical 
and environmental issues 
 
Annual report on training 
programmes 
 
Evaluation Criteria: 
Staff training plans in place 
Percentage of staff who have not 
received basic training 

Tazalyk and 
SPV for all 
service 
delivery staff 
and the 
Mayor’s Office 
for their 
contract 
managers and 
inspectors 

€3000 
Commencement 
during EBRD 
Phase 3 after 
tenders are 
published and 
before 
evaluation stage 
, and provided 
to all new staff 

3.5 Identify all posts 
associated with 
new waste 
practices, 
whether directly 
working with 
municipal waste 
or with associated 

Support to enable persons working in 
the informal sector at the current landfill 
to find alternative employment  
 
Preferential recruitment is not possible, 
but many persons working in the 
informal sector have the right mix of 
skills to work for one of the contracts, or 

Assessment of skill requirements 
for these posts. 
 
Communication programme in the 
area of the BADS to inform 
potential employees and to identify 
training needs. 
 

Mayor’s Office €6000 
Identification of 
potential posts 
and 
communication 
strategy 
undertaken as 
part of Technical 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

recycling 
industries. 

other jobs developing in the city to use 
extra recyclate. They may not have 
access to systems to know about 
opportunities or create application 
forms. Assistance and training can be 
offered to maximise opportunities. 

Training to be delivered as part of 
technical assistance programme. 
 
Evaluation Criteria: 
Job opportunities collated and 
published. 
Number of persons provided with 
training. 
Number of persons employed 
(directly or indirectly) as a result of 
activity. 

Assistance from 
EBRD Phase 3 
and delivered 
before tenders 
are evaluated 
Training plan 
delivered using 
EBRD Phase 3 
budget. 
 

3.5 Develop standard 
procedures for 
internal grievance 
mechanism  and 
disseminate to 
personnel   

Workers must have a mechanism to 
complain about conditions of service.  A 
written system is needed to enable staff 
complaints to be received and reviewed 
by management, and an appeal 
process in place. (Note that Tazalyk 
already has such a system that is in 
use for their personnel and may just 
need updating and replicated for SPV. 
Experience shows that staff are not 
using the system for complaints about 
work processes, only pay) 

Standard procedures to be 
produced and clearly advertised to 
staff. 
 
Annual reporting of grievances and 
resolution 
 
Evaluation criteria: 
Collation of data on grievance 
procedures and appeals and the 
percentage resolved within agreed 
timeframe. 
 

Directors and 
HR personnel 
in Tazalyk and 
SPV 

Support from 
technical 
assistance 
project 
 
Implementation: 
12 months after 
establishment of 
SPV  

4 Land 
Acquisition  

Lawful acquisition of necessary land holdings, permits and permissions to deliver the new systems 

4.1 Land acquisition 
for extension 

The potential extension landfill to the 
north may require negotiations to 

Identification of ownership of 
necessary lands for acquisition and 

City 
Administration 

€5000 
Identification of 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

landfill and for 
maintenance, 
access and 
screening of 
current landfill 
areas.  
 
 

acquire or lease the entire necessary 
lands with rights of use for up to 80 
years (20 years preparation and use, 
up to 60 years monitoring) 
Although some lands are in the 
ownership of the Mayor’s Office, access 
rights may be needed for other parcels 
of land such as for surface water 
settlement lagoons or landfill gas flare 

easements. 
 
Heads of terms for contracts to 
lease or purchase negotiated prior 
to potential EBRD contract funding. 
 
Create a land matrix (see below) 
 
Evaluation Criteria: 
Land matrix completed prior to 
tendering process commencment. 

land ownership 
and preliminary 
negotiation to 
begin 
immediately; 
 Completion of 
Heads of terms 
agreement to 
lease or 
purchase 
required prior to 
EBRD Phase 3 
project 
implementation 
 
Land matrix 
must be 
completed prior 
to tendering to 
ensure potential 
to deliver 
investment 
 
Conditions of 
permit relevant 
for each tender 
to be available 
with tender 

4.2 Apply for 
necessary 
operational 
permits and 
permissions for 
all new 
operations 

Permits required to operate new waste 
system on the land holdings, and 
conditions of permit need to be 
incorporated into operational plans and 
contracts for delivering the work 
 

Analysis of legal requirements for 
permissions and permits for all 
proposed operations.  
 
Application for necessary permits. 
 
Create Matrix of land bank and 
permits showing for each 
operation: location, map; land 
ownership; cultural heritage survey 
results (if required); status of 
aquisition; any need for permits 
and permissions, and date permit 
granted. 
 
Incorporate conditions of permit 
into operational plans and tender 

Mayor’s Office 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

requirements 
 
Evaluation Criteria: land matrix 
completed with all permits in place; 
permit conditions attached to 
tender for each construction and 
operational contract prior to tender 
process. 
 

documents 

4.3 Develop and 
implement 
resettlement 
action plan for 
persons 
adversely 
affected on a 
temporary or 
permanent basis 
by the proposed 
new landfill and 
the recultivation 
operations of 
BADS 

Once final designs are completed for 
recultivation of existing BADS and for 
the extension landfill, those residents 
within the Exclusion Zones for new 
development will be eligible for 
permanent resettlement by Mayor’s 
Office. Some persons living adjacent to 
the access road to the site will be very 
badly affected by the recultivation 
process and need temporary rehousing. 
 

Information to residents as soon as 
EBRD accept landfill recultivation 
and extension proposals. 
 
Survey to identify which dwellings 
on  informal settlement are 
occupied and document those that 
might be affected by project 
exclusion zones. Identification and 
assessment of needs for land, 
services, employment and 
assistance,  as part of the 
Resettlement Action Plan, once 
final designs are completed. 
 
Evaluation Criteria:  
Resettlement needs identified and 
alternative accommodation 
provided 

Developed by 
EBRD through 
resettlement 
consultant 
Implemented 
by Mayor’s 
Office 

Initial survey 
undertaken 
immediately and 
information 
campaign as 
soon as EBRD 
Phase 3 is 
announced. 
Completion of 
process as soon 
as final designs 
are agreed 
during EBRD 
Phase 3 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

5 Cultural 
Heritage 

Protection of cultural heritage in the development areas 

5.1 Survey new land 
acquisitions 

Area around current landfill identified as 
containing unexplored archaeological 
sites by the Ministry of Culture and 
Information of the Kyrgyz Republic.  It is 
necessary to implement activities to 
identify and study any archaeologically 
important sites through a 
comprehensive survey of this area. 
However, finds are not expected as 
most of the area has already been 
excavated for brick-making materials 
 

Survey of lands proposed for 
acquisition for waste activities 
under direction of Ministry of 
Culture 
 
Evaluation Criteria: 
Land matrix completed prior to 
issue of tenders 

Mayor’s Office 
 
 
 
 
 
 
 
 

€1000 
This must be 
completed prior 
to acquisition of 
land and letting 
of procurement 
contracts 

5.2 Identify and 
manage 
archaeological 
finds during 
operational 
phases 

Ensure that chance finds of 
archaeological remains are reported to 
the ministry of culture and managed 
according to agreed methods 

Procedures in place within site 
operational manuals to cover 
chance finds of archaeological 
remains. Any finds, and responses, 
reported annually to Mayor’s Office 
and Ministry of Culture. 
 
Evaluation Criteria: 
Annual report 

Landfill 
construction 
sub-contractor 
and SPV 

During 
construction and 
implementation 
phase of new 
landfill 

6  Additional aactivities undertaken by Mayor’s Office to support new waste management plan 

6.1 Develop and 
implement 
programme to 
identify sources 

No provision for identification and 
separate collection of difficult and 
hazardous waste at present, with the 
exception of medical, veterinary and 

Inspectors to identify sources of 
such wastes and quantify amounts 
and location of sources to guide 
future developments for hazardous 

Mayor’s Office 
to develop and 
implement 
programme 

€1000/yr 
To begin after 
introduction of 
new waste 
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 Action Purpose Means and evaluation criteria Overall 
responsibility 

Cost Estimate 
and 
implementation 
period 

of special and 
hazardous 
municipal waste 
and arrange 
future separate 
collection or bring 
systems 
 

abattoir wastes 
 
No immediate outlet for such wastes 
other than to landfill, and such outlets 
will require a full hazardous waste 
management plan for the country with 
substantial investment, but it would be 
possible to require producers to take 
the waste directly to landfill and avoid 
putting hazardous waste into the sorting 
plant 
 
This is a longer term objective and 
needs to be undertaken in conjunction 
with a general hazardous waste 
management plan for the country 

waste management. 
 
Identified hazardous and difficult 
wastes to go directly to landfill 
 
 

systems 
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7 Appendix 1 Summary of Impacts and Mitigation Measures 

 
The tables below summarize the potential environmental and social impacts of a new waste 
collection and disposal system in Bishkek and are basis of the environmental management 
plan for project implementation and operation.  
 
It includes impacts related to: 
▪ recultivation of the existing landfill; 
▪ the potential extension to the current landfill in sealed cells complying with EU landfill 

directive standards 
▪ Establishment of a waste sorting line for municipal waste on the landfill, with associated 

transfer systems to take residual waste to the landfill  
▪ MBT unit at the landfill 
▪ Improvements to waste collection services in the city. 
 
Activities with potential for social or environmental impact are described together with their 
causes and a high, medium or low likelihood ascribed. The social or environmental effect on 
the local population or environmental medium if this effect occurs is also given a high, 
medium or low scoring, and the overall impact assessed. Mitigation measures are then 
described with stricter measures appropriate to the higher impacts. Mitigation measures will 
then have to be monitored to ensure that they take place and the monitoring methods are 
shown in the last column. 
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Summary of impacts from improvements to waste collection systems and mitigation measures 

Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

General issues in areas around collection points 

Waste scattered 
around the collection 
points  
 
 

Several reasons: 
wind through 
unlidded waste;  
 
excess waste at 
collection points 
through inadequate 
provision of 
containers or 
collection 
frequency,   
 
dogs sorting 
through the waste 
in unlidded 
containers;  
 
recyclers sorting 
through the waste 
 
leaf sweepings 
stored on container 
platforms adjacent 
to bins scattered 
by wind 

High Social: High 
 
Environmental: 
Low 

High Replacement of unlidded bins with 
new units with self-closing lids to 
prevent access by dogs and 
problems with wind blown litter 
 
Regular Maintenance of bins to 
ensure closing mechanisms are 
oiled for easy use and that waste 
materials collecting in the 
mechanisms are removed 
 
Replacement scheme for damaged 
containers 
 
Increasing the number of 
containers or the number of 
collection points or the collection 
frequency to meet demand 
 
Removal of waste around bins at 
collection points by collection crew 
 
Consider adoption of mesh 
containers for leaves at sites where 
this can be collected for 
composting 

Waste budget 
amended to  
include regular 
replacement and 
maintenance of 
bins 
 
Tazalyk work 
programme to 
make drivers 
responsible for 
clearing waste on 
the platform and for 
identifying 
damaged 
containers and 
informing 
management 
 
Collection point 
maintenance plan 
in place within 
Tazalyk for regular 
maintenance of 
containers, and fast 
response to 
problems identified 
by drivers 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

Inspectorate to 
monitor 
implementation of 
collection point 
maintenance plan, 
and make spot 
inspections  

Visual nuisance of the 
collection points 

Scattered waste 
and broken open 
containers; 
Broken and dirty 
platforms and 
surrounding walls 
for collection points 
Collection points in 
direct view from 
apartment windows 

High Social: Medium 
Environmental: 
low 

Medium Replacement of containers and 
control of surplus waste reduces 
visual nuisance 
 
Cleaning and maintenance of 
collection points 

Collection point 
maintenance plan 
in place within 
Tazalyk for regular 
inspection and 
maintenance of 
collection points  
 
Inspectorate to 
monitor 
implementation of 
collection point 
maintenance plan,  

Fires in containers 
 
 

Two possible 
sources: 

▪ deliberate firing 
of waste  

▪ hot ashes in  
areas without  
district heating 
system  

Low in 
general, 
may be 
high in 
specific 
locations 

Social: high to 
surrounding 
residential areas 
 
Environmental: 
medium  to high 
from combustion 
products from 
burning waste 
and from 
burning plastic 

Medium Deliberate vandalism cannot be 
managed by waste service 
providers 
 
Metal containers to be used in 
areas without district heating and 
with known problems with 
deliberate firing to avoid health 
problems from burning plastic and 
loss of the container 
 

Inspection by 
tazalyk collection 
crew  and report to 
management 
 
Tazalyk 
management inform 
police and city 
council of deliberate 
firing events 



 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

156 

 
 

Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

containers Replacement containers to be 
metal 
 
Police to be informed of regular 
firing 

Odours from 
containers 
 
 

All municipal waste 
has an odour, and 
this is exacerbated 
if waste is left 
uncollected for 
longer periods. 
Occasionally the 
odours are 
intensive if large 
amounts of rotting 
materials are 
placed in the bin 

High, 
particularly 
in summer 

Social: medium 
Environmental: 
low 

Medium Limited impact because location of 
bins is at a minimum distance from 
housing 
 
Self-closing lids on containers will 
reduce odours spreading from the 
collection points.  
 
Cleaning schedule needed for both 
bins and collection points in 
summer months 
 
Fast response to complaints about 
odours from collection points 
 
Collection points need to be 
monitored for accumulating odours 
from bins  

Management plan 
for cleaning of bins 
and collection 
points and 
response to 
complaints. 
 
Waste collection 
team to report 
unusual levels of 
odour8 
Altogether 
containers with lids 
will mitigate the 
problem though 
they are no “odour 
barrier”, however 
represent a visual 
barrier (smell is 
“perceived also by 
the eye”) 

Noise from containers 
and from collection 

Noise from putting 
waste into 

High Social; medium 
Environmental: 

Medium Noise is inevitable although should 
have restricted impact because 

Respond to 
complaints and 

                                            
 
8
 The waste collection team is used to the smell of municipal waste and will only notice excessive odour levels, which need immediate cleaning. 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

service containers and 
from emptying 
containers 
 
 

low location of container points is 
minimum distance from housing  
Plastic containers are less noisy 
but more expensive to maintain 
and inappropriate in areas where 
fires are set in bins. 

consider changing 
containers to plastic 
ones in areas with 
regular complaints 

Health and safety issues for workers and public 

General health and 
safety of workforce 
and public  

Range of issues 
from poorly 
designed 
equipment and 
poor management 
of equipment. A 
few key issues 
identified below 

high Social: high 
Environmental: 
low 

high New vehicles and hoist equipment 
purchased to current EU health 
and safety standards  
 
Training plan for all crew and 
maintenance staff for new and old 
equipment, particularly the 
differences between key equipment 

Ensure 
specifications are 
provided for newly 
purchased 
equipment 
 
Ensure training plan 
in place and 
operational 

Workers crushed with 
hoist mechanisms  
during collection of 
containers  or during 
maintenance 

Worn container  
lifting fitments 
 
Incompatibility 
between different 
containers and 
hoist gear on the 
same round 
 
“shaking” the bin 
whilst hoisted to 
release waste 
 
Standing beneath 
the hoist area 

low Social: high 
Environmental: 
low 

high Emergency “stop” buttons for hoist 
on both sides of vehicle 
 
Checking that old containers are 
compatible with any new lifting 
equipment and that new containers 
are compatible with old hoist 
equipment (specification of new 
containers and new lifting 
equipment  should be compatible) 
 
If there are issues of non-
compatibility, marking of containers 
to show compatibility with particular 
vehicle hoist systems 

Check emergency 
buttons fitted 
 
Ensure that 
compatibility is 
checked before 
new equipment is 
distributed 
 
Check if containers 
are marked if it is 
required to identify 
compatibility with 
hoist equipment  
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

 
Loose lids on bins 
falling during hoist 
 
Unclear 
responsibilities for 
operating lift 
mechanisms when 
problems occur 
(potential for 
conflicting actions) 
 
Overweight bins 
buckling when 
lifted 
 

 
Maintenance plan for containers 
and hoist equipment 
 
Operator training programme 
 
Allocation of responsibilities within 
collection crew  

Check maintenance 
plan for containers 
to check lid fixing 
and lifting fitments 
 
Check maintenance 
plan for hoist 
equipment 
 
Check training plan 
for collection crew 
is implemented 

Accidents to persons 
taking waste to 
containers 

Poor maintenance 
and drainage of the 
collection platforms 

medium Social: high 
Environmental: 
low 

medium Maintenance programme for 
collection platforms 

No use of 
compaction 
containers in 
standard MSW 
collection 
(considerable risk 
of accidents) 
Check maintenance 
programme is 
created and 
implemented 

Accidents to workers 
moving waste 
containers to vehicles, 
particularly to backs 

Poor maintenance 
of collection 
platforms and of 
the slopes for 

medium Social: high 
Environmental: 
low 

medium Maintenance programme for 
collection platforms 

Check maintenance 
programme is 
created and 
implemented 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

wheeling 
containers off the 
platform 

Accidents to collection 
crew and 
maintenance staff 
from glass/sharp 
materials and from 
hazardous or special 
waste 

Primarily through 
interactions with 
waste stuck in 
lifting equipment or 
compaction 
equipment 
Medical waste is 
known to be a 
problem,  but most 
municipal 
hazardous or 
special waste is 
included in general 
collections 

High Social:high 
Environmental: 
low 

High Workers should always use gloves 
and wear boots with steel 
reinforced toecaps and soles 
 
Separate collection of identified 
special and hazardous waste in 
non-compactor vehicles and 
disposal directly to landfill 
 
Future programme to identify 
sources of special and hazardous 
municipal waste and arrange 
separate collection  
 
 

Monitor 
documentation and 
weighing of waste 
arrivals at landfill 
site 
 
Record hazardous 
materials arriving in 
loads at sorting 
plant 
 
Inspectorate to 
check whether 
special waste is 
identified at sorting 
plants and 
investigate source 
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Summary for mitigation and monitoring 
▪ New equipment to meet EU specification 
▪ Maintenance and replacement plan developed for containers and lifting equipment with particular need to check wear and tear on lifting 

devices, container lid mechanisms and wheel movement on containers. Cleaning regime for containers. 
▪ Maintenance plan and appropriate budget for maintenance of collection points 
▪ Training plan for collection crews developed and implemented 
▪ Identification of responsibilities for reporting problems and for taking control in emergencies 
▪ Plastic eurobins with self closing lids are preferred to metal containers to reduce noise in residential zones. 
▪ Medical waste and slaughterhouse waste to be collected in non-compactor vehicles and taken directly to landfill 
▪ Work undertaken to identify special and hazardous waste and arrange for separate collection in non-compactor vehicles 
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Sorting Plant at the landfill 
The concept is a sorting plant built on a section of the landfill area, near to the entrance so that main access road, weighbridge, wheelcleaner 
and site office and sanitary facilities are shared with the landfill and there is limited travel (preferably no travel) on unpaved road. Sorting area is 
under cover of a roof, but with open sides. Equipment will include a screen to remove small size particles from the waste stream and these will 
go to an adjacent composting area to make landfill restoration soils. Operation of sorting plant will be let as a short term contract 
 
 

Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

Nuisance issues in areas around landfill site 

Waste /dust blown 
from access road, 
waste inlet area and 
sorting area 
 
 

Lateral wind 
blowing dust or 
light fractions 
away from the 
sorting area as 
the vehicles tip 
the waste or 
during loading 
onto the screen 
and conveyor 
prior to sorting. 
 
Vehicles leaving 
the site tracking 
dust or mud onto 
main landfill 
access road 
 
 

High Social High 
Environmental: 
Low 

Medium Litter fence around the sorting plant 
to collect wind blown waste (which 
will be a security fence as well). 
Fence to be cleared regularly of 
waste 
 
Litter clearance policy for the area 
outside the litter fence. 
Drivers to be provided with and use 
sheets on waste vehicles 
 
Sorting area to be swept/ washed 
of mud/dust (depending on season) 
at least weekly and in response to 
dust clouds lifting from the site 
 
Planting scheme around 25 metres 
from fenceline (to allow vehicle 
access for fence maintenance) in 
direction of housing area. Planting 
to include conifer line to act as 
dust, noise and visual screen all 
year-round and an outer planting of 

All vehicles going to 
the sorting plant to 
use the landfill 
weighbridge and 
wheelwash.  
Trucks arriving at 
landfill without 
covered waste to be 
delayed prior to 
tipping. 
 
Inspection schedules 
altered to increase 
checking on waste 
vehicles and issuing 
fines to 
uncovered/unsecured 
waste 
 
Recultivation contract 
for landfill to include 
planting and 
maintenance scheme 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

deciduous trees for improved visual 
appeal in summer 

for sorting plant and 
implementation 
monitored 
 
Work plan for sorting 
site to include 
cleaning of base of 
site and clearing litter 
from fences and from 
outside the site. 
Inspectors to monitor 
implementation 

Visual nuisance of 
the sorting plant 

The plant itself is 
relatively 
compact, but the 
number of 
containers around 
the site for sorted 
fractions could 
become 
excessive and 
extend over a 
large area, and 
secondary 
processing 
operations may 
commence 
around the site if 
not precluded 
under contract 
leading to a 

High Social: high 
Environmental: low 

High Contract and permit conditions to 
restrict the number and type of 
containers at the picking line and to 
provide limits to intermediate 
storage around the plant;  
conditions limiting storage of 
vehicles; conditions restricting 
number of recyclate streams to be 
stored at the site; 
No secondary processing of 
recyclate allowed at the site; 
any storage of incoming waste to 
be on hardstanding; storage of 
recyclate in bays to be on 
hardstanding or in containers. 
Maximum height of storage bays 
and stacked containers to be 5 
metres 
 

Contract conditions 
to specify area and 
height of storage 
related to the sorting 
plant and preclude 
secondary 
processing 
 
Fencing to provide 
screen together with 
ancillary planting 
scheme in direction 
of housing 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

proliferation of 
buildings 
The number of 
vehicles entering 
and leaving the 
site will be 
apparent  

Fencing around sorting site to 
restrict proliferation of areas of 
storage and enable quick screens 
through climbing plants. No waste 
or recyclate to be stored or 
reprocessed outside the fenced 
area. 
 
Landscaping and planting plan to 
reduce visual problems around the 
site and main access road 

Noise from sorting 
plant  

Noise from the 
sorting plant 
motors, and 
conveyor belts  
 
Noise from 
unloading 
vehicles; from 
throwing recyclate 
into sorting bins; 
unloading sorting 
bins into 
intermediate 
storage 
containers or 
bays; noise from 
loading vehicles 
with recyclate; 
noise from baler , 
shredders, 

High Social:High 
Environmental:Low 

High Permit and contract conditions to 
restrict working hours for both the 
sorting station, the management of 
recyclate and collection of recyclate  
 
Noise levels need to be controlled 
by bunds of soil  to protect local 
residents. Screening planting to 
include coniferous species to 
absorb noise throughout the year. 
 
Pickers to throw metal or glass 
recyclate from the conveyor belt 
into plastic bins to reduce noise, or 
onto conveyor to storage bay 
 
If possible use electricity supply for 
running motors rather than 
generators (this is also a security 
issue to avoid diesel being stolen) 

Permit and contract 
conditions to be 
monitored 
 
 
Construction plan 
and planting plan to 
be approved and 
monitored 
 
 
Working plan to use 
plastic containers for 
high noise materials 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

crushers 

Odour All municipal 
waste has an 
odour, but the 
odour from the 
sorting plant 
should be less 
than from the 
adjacent landfill 
UNLESS waste 
and wet recyclate 
is stored at the 
sorting plant.  

Low Social:High 
Environmental: 
Low 

Low Contract conditions restricting 
storage time for recyclate and 
restricting last load into the site for 
sorting to arrive at least three hours 
before the end of the working day 
to allow for sorting on the day of 
arrival. 
Residual waste, whether for landfill 
or composting, to be removed 
within 24 hours 
Hardstanding to be washed down 
at least weekly 

Contract and permit 
conditions to be 
monitored 

Air Pollution       

Fires  
 

Fire in diesel  and 
oil storage areas, 
possibly from spilt 
materials 
 
Potential for 
accidental fires 
from smoking 
 
Potential for 
machinery to 
generate sparks 
from metal and 
start a fire 
 
 

Medium Social: high to 
surrounding 
residential areas 
 
Environmental: 
medium  

Medium For preference, fuels and oils for 
sorting equipment to be purchased 
from central tanks on the landfill. 
Alternatively, storage tanks, ISBs, 
drums of flammable materials to be 
stored in bunded area on the 
hardstanding with a roof painted 
white to reflect heat. 
 
No smoking or drinking on sorting 
site 
 
Fire extinguishers and sand 
available at the site and an 
emergency plan 
 
Compactors/balers/mechanical 

Training and manual 
for site workers 
 
Site emergency plan 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

shovels to be kept in specific 
locations away from waste stores 
and fuel stores 

Water pollution       

Groundwater 
pollution 

Recharge of the 
underlying landfill 
with water run-off 
from the sorting 
plant site which 
will be flat 
Limited impact 
compared with the 
rest of the landfill 
area 

High Social: low 
Environmental: low 

low Sorting plant, fuel storage, 
recyclate bays and machinery 
storage to be on hardstanding. 
Only recyclate in containers can be 
stored outside this area. 
Hardstanding to minimum 1:60 fall 
and divided into two separate 
drainage areas, one for incoming 
waste, sorting plant and fuel 
storage and the second for 
recyclate storage. Water from first 
area (dirty area) to be collected in 
sump and used on site first. Excess 
either to leachate lagoon via oil 
interceptor or to surface water 
discharge to settlement lagoon and 
river.  
Roof drainage and drainage from 
recyclate storage area to go into a 
tank with overflow to settlement 
pond and hence to river 
 
Tank water to be used for washing 
the hardstanding  for dust 
suppression on site access roads 
on the landfill in dry months 
 

Supervision of 
hardstanding 
construction, 
installation of tanks 
and drainage 
channels as part of 
construction quality 
assurance measures. 
 
Quarterly monitoring 
of settlement ponds. 
 
Regular monitoring of 
interceptor and 
removal of oils and 
solids as needed  

Surface water 
pollution 

Run-off from 
sorting site 
washing towards 
the river and 
washing soils 
away forming 
gulleys on 
restored landfill. 
Surface water 
pollution as COD 
from waste, oil 
from fuel and 
suspended solids 
from soils. 

High Social: Low 
Environmental: 
High 

high 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

Social Issues and 
Health and Safety 

      

Employment 
changes 

Recyclate sorted 
at single point 
with conveyor. 
Better working 
conditions than on 
the landfill, but 
fewer persons 
making a living or 
partial living from 
recycling. No 
guarantee that 
waste pickers 
receive jobs 
rather than other 
unemployed in 
Bishkek. 

High Social: high 
Environmental: 
improvement 

High Information programme to inform 
waste pickers about new 
employment 
 
Training programme to make skill 
level match job descriptions 
 
Checking for potential other jobs in 
the recyclate end user sector  

Number of waste 
pickers employed on 
sorting line 

Occupational 
hazards of working 
at the sorting area 

Assumption that 
most sorters will 
come from the 
current landfill 
pickers and are 
used to managing 
their own work 
schedules and 
area of work. The 
sorting plant 
requires a 
structured working 
day and includes 

High Social: High 
Environmental: 
Low 

High Contract to include restriction of 
numbers of workers at the sorting 
plant to avoid overcrowding the 
area, potentially in two shifts to 
maximise work options. 
Work manual to identify specific 
posts at the site for sorting and for 
managing recyclate as well as 
management of the sorting work 
Grinders, crushers, motors, 
screens to be behind safety grills. 
 
Workers to be issued with gloves 

Contract conditions 
and monitoring of 
contract conditions 
 
Work procedures to 
be produced prior to 
commencement of 
operations and 
monitored/updated 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

specific risks. 
Overall reduction 
in risk to working 
on the landfill. 

and  to wear sturdy boots 
Recyclate to be collected after last 
load of waste has been delivered to 
the plant and sorted so that 
numbers working on the site are 
reduced and bins are not being 
moved across the site. 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

Nuisance issues in areas around landfill site 

Dust blown from 
turning and screening 
the compost and 
forming windrows and 
maturation heaps 
 
 

Lateral wind 
blowing small 
particles away from 
the MBT area 
during processing 
the waste. This 
would require a 
high wind to take 
the particles as far 
as adjacent 
housing. 
 
Highest risk when 
new material is 
formed into 
windrows and 
during screening.  
 
 

High Social low 
Environmental: 
Low 

Low Bunds to be formed around the 
area to reduce lateral movement of 
dust. Height at least one metre 
higher than windrow height 
 
Working plan to define that 
Screening using the trommel not to 
be undertaken in high wind 
conditions and that dates of 
trommel use are recorded 
 
Working plan to require regular 
monitoring of temperature and 
moisture content of windrows and 
spraying of windrows when 
moisture content decreases to 
prevent surface particles blowing 
off the site so easily. 
 
Unexpected arisings of dust to be 
treated by spraying with water. 

Inspection to 
include visual 
inspection of dust 
arisings and 
checking moisture 
and temperature 
monitoring of the 
windrows 
 
 
 
 
 
 
 
 
 

Dust from vehicles  Vehicles leaving 
the MBT site 
raising dust during 
movement across 
the landfill and 
whilst depositing 
the final material 
 
Unlikely to reach 

high Social:low 
Environmental: low 

low Containers of compost materials to 
be covered to avoid dust lowing 
from the vehicles during 
transportation. 
 
Restoration plan developed to 
ensure that storage of restoration 
materials is in the correct place to 
avoid double handling 

All vehicles going to 
the sorting plant to 
use the landfill 
wheelcleaner 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

housing areas 
except in 
exceptionally high 
winds 
 

 
Vehicles coming back to the MBT 
plant should pass through the 
landfill wheelcleaner before 
returning to the plant. 

Visual nuisance of the 
MBT  plant 

The plant itself is 
compact and the 
view is 
predominantly of a 
set of compost 
heaps. There is  
limited activity 
apart from during 
the use of the 
trommel for 
screening 
  
 

Medium Social: low 
Environmental: low 

low Contract and permit conditions to 
require screening bunds to the 
South and East of the site (in the 
direction of housing). These could 
be either permanent bunds with 
planting or intermediate bunds 
formed from maturation heaps. 
The former is preferable providing 
a permanent , green, visual screen 
Contract and permit conditions to 
require screening to take place on 
the hardstanding behind  this 
bunded area. 

Contract conditions 
to specify height 
and location of any 
permanent 
screening bunds 
that  could have 
permanent planting 
 
 

Noise from MBT  
plant  

Noise from the 
windrow turners 
and from the 
trommel  
 
Limited noise from 
loading shovels 

High Social:High 
Environmental:Low 

High Permit and contract conditions to 
restrict working hours for use of 
the trommel and loading shovels  
 
Maturation piles to form noise 
bunds around the site  
 
Workers to be issued ear 
defenders 

Permit and contract 
conditions to be 
monitored 
 
 

Odour Very limited odour 
provided the waste 
remains aerobic. 
And much less 

Low Social:High 
Environmental: 
Low 

Low Anaerobic conditions must be 
avoided. 
Site hardstanding laid to falls to 
avoid water ponding at the base of 

Monitoring 
temperatures in 
windrows 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

than from sorting or 
landfill operations. 
Anaerobic 
conditions will 
result in high smell. 
 

the windrows. 
Windrow turning equipment to be 
operational at all times. If the 
equipment is unavailable for more 
than half a working day, incoming 
materials to be diverted to the 
landfill and existing windrows to be 
turned using other site equipment. 
If anaerobic conditions commence 
in a windrow, removal of partially 
degraded materials to the landfill 
immediately. 

Records retained of 
equipment 
maintenance 
 
Inspectors to check 
for odours and use 
of windrow turners. 

Air Pollution       

Fires  
 

Fire in compost 
heaps either from 
excessive heat 
build up or ignitions 
from glass 
fragments in hot 
weather. 
Potential for 
accidental fire from 
smoking on site. 
 
  

Low Social: high to 
surrounding 
residential areas 
Immediate risk to 
workers on site 
and on adjacent 
sorting plant 
 
Environmental: 
medium  

Medium Fuels and oils for windrow turning 
equipment, trommel and shovel to 
be filled from central tank storage 
area on the sorting plant platform. 
 
No fuels or flammable materials to 
be stored in the area of active 
windrows.  
 
No smoking or drinking on site 
 
Fire extinguishers and sand 
available at the site  
 
Sprinkler equipment for windrows 
must have ability to change spray 
equipment heads to high flow hose 
rapidly. 

Training and 
manual for site 
workers 
 
Site emergency 
plan 
 
Monitor temperature 
in the windrows 
 
Monitor water levels 
in sump 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

Ensure that sump for MBT and/or 
sorting area contains a minimum 
amount of 20,000 litres. 
 
Emergency plan in place 

Bioaerosols Aerial release of 
microorganisms, 
typically bacteria 
and fungi, through 
agitation of 
compost materials 
during handling, 
turning and 
screening. 
Aspergillus sp are 
the most likely to 
be produced and 
are harmful to 
human health in 
large quantity. 
Fungi and bacteria 
are part of the 
composting 
process and 
cannot be 
eliminated from the 
site. They also 
occur from 
agricultural 
practice. Largest 
emissions are 

High Social: high 
Environmental: low 

High Irrigation of windrows when dry 
and before screening or when dust 
seen to rise from the site 
 
Shredding, turning and screening 
not to be undertaken in high winds 
 
Screening not to take place when 
wind direction is towards the 
sorting plant 
 
Workers on MBT site to wear face 
masks when screening 
 
Workers on adjacent sorting plant 
to wear face masks 
 
 
 

Regular Monitoring 
and recording of 
moisture level and 
temperature in 
compost windrows. 
 
Records kept of 
irrigation of 
windrows 
 
Visual monitoring of 
dust from the site 
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found when turning 
or screening the 
compost, 
particularly when 
wet. 

Greenhouse gas 
emissions 

Carbon dioxide and 
water vapour will 
be emitted from the 
site. These 
amounts would be 
emitted eventually 
if the materials had 
gone to landfill, 
although over a 
longer period. 

high Social: low 
Environmental: 
medium 

low No mitigation possible, this is the 
natural by-product of 
decomposition. 
Mitigation requires a reduction in 
organic waste production, not a 
change in disposal practice. Less 
greenhouse gas potential than if 
waste would be landfilled since no 
methane is produced. 

None 

Water pollution       

Groundwater pollution Recharge of the 
underlying landfill 
with water run-off 
from the MBT plant 
including surface 
water and 
contaminated 
surface water with 
products of 
decomposition. 
Limited impact 
compared with the 
rest of the landfill 
area 

high Social: low 
Environmental: low 

low Trommel, windrow turning unit, 
aerobic windrows to be on  
hardstanding. Hardstanding to 
minimum 1:60 fall to drainage 
gulleys leading to water storage 
tank. Raised lip to hardstanding 
area to retain water in high rainfall 
periods and from spraying the 
windrows.   
 
Tank water to be used for spraying 
the windrows. Overflow to river via 
settlement pond (share tank and 
drainage with sorting plant). 
  

Supervision of 
hardstanding 
construction, 
installation of tanks 
and drainage 
channels as part of 
construction quality 
assurance 
measures. 
 
Quarterly 
monitoring of 
settlement ponds. 
 
 Surface water Run-off from High Social: Low high 
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pollution decomposition 
running towards 
the river and 
washing soils away 
forming gulleys on 
restored landfill. 
Surface water 
pollution as COD 
from waste and 
suspended solids 
from soils. 

Environmental: 
High 

 

Social Issues and 
Health and Safety 

      

Risks of working at 
the MBT area 

The windrows and 
storage heaps 
prevent clear views 
across the working 
area and a risk that 
windrow 
turning/movement 
of storage heaps 
could bury or injure 
other workers, 
particularly when 
wearing ear 
defenders 

High Social: High 
Environmental: 
Low 

High Contract to include restriction of 
numbers of workers at the MBT 
plant and separation of this area 
from adjacent sorting plant.  
 
Daily practice to include agreed 
work schedule on activities. 
 
Access to moving parts in trommel 
screens to be behind safety grills 
 
Workers to be issued with gloves, 
steel reinforced boots and overalls 
as well as face masks and ear 
defenders 
 
Health and safety training required 
alongside training on plant 

Contract conditions 
and monitoring of 
contract conditions 
 
Work procedures to 
be produced prior to 
commencement of 
operations and 
monitored/updated 
 
Check training 
records 
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operation systems and working 
procedures 
 
Access gates to be kept shut so 
that site workers control the 
entrance of lorries to collect the 
final processed materials 

Problems with the 
MBT process 

      

Litter Potential for litter 
(plastic and paper) 
to blow into the 
MBT plant from an 
adjacent sorting 
plant or from the 
landfill. Paper will 
rot down in the 
windrows, plastic 
will remain as a 
contaminant, but 
screening will 
mean it is included 
in the intermediate 
cover for the 
landfill, not 
restoration 
materials 

High if 
MBT plant 
is next to 
sorting 
plant 

Social: low 
Environmental: low 

low Litter fence between sorting area 
and MBT area with regular 
cleaning 
Conveyor movement of undersize 
fraction from sorting plant to MBT 
area 
Work plan includes removal of any 
windblown litter from the windrows 

Check litter fence is 
installed and 
cleaned regularly 
Check for litter in 
windrows 

Cessation of aerobic 
activity in windrows 

Aerobic activity will 
stop if there is 
insufficient 
moisture in the 

high Social: low 
Environmental: low 

low Regular measurement of moisture 
content in the windrows 
 
Spraying of windrows when 

Check if regular 
monitoring of 
moisture has taken 
place 



 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

175 

 
 

Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

windrow resulting 
in much longer 
processing time, 
and potentially too 
much waste under 
treatment so that 
excess needs to go 
to the landfill. 
Excess moisture 
leads to anaerobic 
conditions 

moisture content is too low using 
sumps storing surface water run-
off from windrow area and, if 
adjacent, the sorting plant. 
Records kept of spraying. 
 
Water supply required from the 
main site offices to top-up levels in 
the main sumps 

 
Check irrigation of 
the windrows 
 
Check level of water 
in sumps 

Vermin New materials with 
high organic 
content are 
attractive to rats 
and birds and also 
attractive to larger 
scavengers such 
as foxes and dogs. 
Flies will feed on 
the new waste and 
lay eggs. 
Snakes trying to 
breed in the 
aerobic heaps 

high Social: medium 
Environmental: low 

Medium Vermin monitoring and 
management plan required for the 
site. Initial requirements are a rat 
control plan in place at 
commencement of operations. 
Birds will probably need to be 
controlled by completely netting 
the new windrows containing small 
fragment organic waste whilst 
decay begins, expected to be 
about a fortnight. 
Fly eggs will be destroyed in 
composting process; control of 
adults only required if there is a 
major infestation. 
Dogs/foxes need to be excluded 
by security fencing. 
Regular turning of the windrows 
will disturb breeding snakes and 
eggs. 

Fencing erected 
prior to 
commencement of 
waste processing 
 
Check if vermin 
monitoring plan and 
control plan is 
updated and 
implemented 
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Recultivation of existing landfill 

Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

Nuisance issues in areas around landfill site 

Visual nuisance of the 
landfill recultivation 

Large hill of waste 
rising out of a 
relatively flat area 
and being 
increased in 
height through 
reprofiling of the 
existing waste. 
Much of the 
activity in full view 
of residents to the 
south-east and 
west of the site 
during the 
reprofiling and 
completion 
process 
 

High Social: high 
Environmental: 
low 

High Final restoration plan for entire 
area to be approved prior to 
commencement of work. This 
plan to develop smoother 
contours with good water run-off 
for the existing site, identify 
phasing of the work, define 
cover layers and provide a 
planting plan. 
Priority to be given to protecting 
the view of the site from South 
East. 
Final planting scheme around 
base to reduce apparent height. 
If possible to arrange access, 
plant intermittent tree clusters in 
western edge of gas pipeline 
protection zone to provide 
artificial height horizon to screen 
much of the site or at a distance 
of around 150 to 200 metres 
from the eastern boundary of 
the site. 
Improved access road and 
compaction of incoming waste 
will reduce fires and dust 
emissions. 
New leachate lagoon to have 
marginal planting. 

SPV monitors 
implementation 
contract for 
recultivation plan for 
old and new landfill 
and monitors 
planting scheme 
 
 
 
Contract conditions 
include construction 
quality assurance 
requirements as 
well as final planting 
requirements 
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Litter from the waste Paper and plastic 
waste blown from 
the landfill onto 
surrounding areas 
Also a visual 
problem from a 
distance. Limited 
occurrence during 
excavation of 
waste materials 
because they are 
likely to be higher 
moisture content 
than incoming 
waste. 

low Social: high to 
surrounding 
residential area 
 
Environmental: 
low 
 

Very low No excavation of existing waste 
in high winds 

Contract condition 
monitored by SPV  

Dust and mud from 
construction vehicles 

Vehicles moving 
on the site 
generate dust and 
collect dirt on 
wheels and wheel 
arches that can be 
spread onto the 
access road as 
they leave the site 
or the surrounding 
perimeter road as 
they move around 
the site 

High Social; high to 
surrounding 
residential area 
 
Environmental: 
low 

low Wheelcleaner on site with 
instructions that all vehicles 
must use the cleaner, preferably 
by making the exit route over 
the wheelcleaner 
 
Requirement for operator to 
sweep the access road and 
perimeter road and maintain it 
free from mud and dust 
 
 

Landfill design and 
Construction quality 
assurance plan 
 
Inspection by city 
council to ensure 
cleanliness of 
access road. 
Contract for 
reconstruction to 
include dust 
management plan 
and some sweeping 
of perimeter road. 

Dust from site activities Dust arises 
primarily from the 

High Social: medium 
Environmental: 

Medium,  Dust control plan required for 
the new landfill 

Construction quality 
assurance plan for 
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movement of 
vehicles over the 
landfill and the 
spreading of inert 
materials and 
soils. Unvegetated 
soils will lose the 
top layer in high 
winds. The main 
nuisance is 
caused to 
adjacent 
residences to the 
west of the site; 
residences to the 
south-east will see 
the dust, but not 
be affected 
directly. 

low Restoration plan for the  site to 
include phased restoration and 
the protection of soil cover with 
vegetation. 
Spray equipment available to 
moisten soil cover and site 
access roads in dry weather. 
Excavation of waste and 
Spreading of soils not permitted 
in high winds 
Site operational procedures to 
prohibit fires and include 
cleaning of access roads. 

the recultivation of 
the landfill  to 
include dust 
suppression 
programme during 
construction 
 

Fires in the landfill There are existing 
fires within the old 
landfill that burn 
continuously 
creating air 
emissions, odour 
and visual impact. 
These will be 
extinguished by 
the recultivation 
process. 
The work to 

High at 
present 

Social: high to 
surrounding 
residential areas 
 
 
Environmental: 
medium  risk 
from combustion 
products for 
construction 
workers, and if 
prevailing wind is 

High until 
recultivation 
completed 

Excavation and reprofiling of 
existing waste to include 
compaction of outer surfaces 
and cover with soils. This will 
remove oxygen supply to 
internal fires within the landfill. 
 
 
Where smoke is seen coming 
from lower layers of waste, site 
machinery excavating waste 
must work from the centre of the 

Contract conditions 
for recultivation to 
be monitored by 
SPV 
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remove large 
amounts of waste 
on the Eastern 
flank of the site  
may uncover 
smouldering 
layers which will 
then burn more 
fiercely with 
additional oxygen 
on a temporary 
basis before being 
smothered by 
other waste or soil 
and moved to new 
areas of the site. 
There is potential 
for machinery and 
workers  to be 
isolated at the site 
edge   

towards housing 
 
Health and safety 
risk to 
construction 
workers 

landfill towards the edge, and 
receiving vehicles should stand 
towards the centre of the site 
and avoid potential for new fires 
to isolate equipment and 
contractors from safety. 
 

Odours from landfill: 
reprofiling/reexcavating 
existing waste 
 
 

Excavation of 
previously 
deposited waste 
and recontouring 
will generate 
odours, 
particularly for 
waste at lower 
levels that is 
saturated with 

High Social: high  
Environmental: 
low 

High Recontouring plan and 
timetable to avoid excavation 
work in hot wet months 
(April/May).  
Cover materials to be stockpiled 
on site prior to excavation of 
waste so that the recontoured 
waste can be compacted in 
layers to final profiles and 
covered quickly. 

Restoration plan 
and timetable 
agreed with city 
council prior to 
operations 
commencing. 
Contract conditions 
including wet 
weather provisions 
to be monitored by 
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leachate Restoration plan to be phased 
such that sections of the site 
can be completed to final level 
and covered rather than the 
entire site being built up layer by 
layer leaving large areas of 
waste exposed. 
Any sorting/ treatment of 
previously deposited waste to 
take place at a lower level of the 
landfill, not at higher levels with 
higher wind action transmitting 
odours. 

SPV. 
Cover materials for 
the current section 
available on site 
prior to movement 
of waste, or 
identified supply in 
place. 
  
 

Odours from landfill: 
leachate lagoon  

Storage area for 
leachate is 
intended to allow 
evaporation which 
will generate an 
odour, but the 
lagoon is at lower  
level than the 
landfill and odours 
will not blow far off 
site 

Medium Social: low 
 
Environmental: 
low 

Low No mitigation options available.  
 

 

Odours from landfill: 
leachate recirculation 
 

Pumping leachate 
will create odour if 
there are leaks in 
the pipes and 
connectors and if 
the leachate is 
sprayed onto the 

High if  
leachate 
sprayed on 
surface 

Social: medium 
Environmental: 
low 

Medium No recirculation in old landfill 
site. After evaporation, pumping 
surplus to leachate lagoon in 
extension landfill. 
 
Monitoring of potential leaks in 
pipework 

Leachate 
management plan 
to be approved as 
part of construction 
quality plan and 
monitored by 
inspectorate 
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surface of the site  

Noise and vibration Primarily this is 
due to large 
numbers of 
vehicles and 
machinery 
excavating 
previously 
deposited waste 
and redepositing it 
on the top of the 
landfill to form 
final profiles. The 
land is then 
covered with a 
porous layer, 
sealing layer and 
soils prior to 
planting. Vehicle 
movements will be 
hard to shield from 
residents. 

High Social:high 
Environmental: 
low 

High during 
recultivation 

Limited mitigation available 
since most vehicle movements 
are at the top of the landfill. 
 
Restoration plan agreed prior to 
commencement of work on 
recultivation. Phasing to enable 
some early deposits of waste to 
act as noise barriers for future 
work 
 
Hours of operation set for the 
recultivation contract. 

Construction quality 
assurance plan 
 
Restoration plan 

Water pollution       

Groundwater pollution Water running 
through the waste 
is contaminated 
by breakdown 
products and can 
contaminate 
underlying 
groundwaters. 

Medium 
(long term 
issue) 

Social: low 
Environmental: 
high 

medium Water flow through the existing 
landfill will be reduced as the 
landfill will be recontoured and 
covered with low permeability 
soil layer to shed rainfall and 
snow melt. Clean water will be 
sent to an external drainage 
system discharging clean water 

Monitoring of the 
groundwater 
upgradient and 
downgradient of the 
landfill 
 
 
Supervision of cell 
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The existing 
landfill has no 
cover layers and 
profile to shed 
water and can be 
expected to have 
produced 
leachate, some of 
which can be seen 
flowing from the 
landfill base. The 
underlying soils 
are clays and the 
water table is 
around 10 metres 
below the base of 
the fill so 
contamination of 
groundwater is 
expected to be 
small, if any. 
There are no 
background 
monitoring results 
underneath the 
site available to 
confirm this, but 
tests done in 2011 
downstream of the 
site and in 
adjacent areas 

to the river. construction and 
leachate collection 
and drainage 
system, part of 
construction quality 
assurance 
measures. 
 
Leachate 
management policy 
and procedures 
written for 
operational phase 
including prohibition 
of offsite discharge 
of leachate and 
monitoring plan for 
chemical analysis 
and leachate levels 
in cells and storage 
ponds.  
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support this view.  
There are drinking 
water exclusion 
zones in the area. 

Surface water pollution Water 
contaminated by 
breakdown 
products flow out 
from the base of 
the fill to form a 
lagoon and then 
run through 
ditches to 
contaminate 
surface waters of 
the Ala-Archa river 
to the East. There 
are drinking water 
exclusion zones in 
the area and 
fisheries in the 
Ala-Archa river.  

High for 
surface 
water 
pollution 
 

Social: low 
Environmental: 
high 

high Restoration plan including final 
profiles will be approved prior to 
commencement of filling. 
Water flow through the landfill 
will be reduced as the landfill 
will be recontoured and covered 
with low permeability soil layer 
to shed rainfall and snow melt. 
Clean water will be sent to an 
external drainage system 
discharging clean water to 
rainwater collection ponds and 
fire ponds on site, with overflow 
to river. 
Leachate collection system and 
new leachate lagoon installed at 
the East of the site to collect 
any excess water. 
Leachate management system 
to take advantage of high 
evaporation rates in summer 
and transfer excess to the 
leachate recirculation system in 
the new landfill.  
 
 

Monitoring of the 
Ala the Ala Archa 
river upstream and 
downstream of the 
site 
 
Supervision of 
leachate collection 
and drainage 
system, part of 
construction quality 
assurance 
measures. 
Maintenance of 
surface water 
drainage provision 
within site 
operational and 
management plan. 
 
Leachate 
management policy 
and procedures 
written for 
operational phase 
including prohibition 
of offsite discharge.  
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Vermin and bird 
control: rodents, 
snakes, birds, dogs 
and insects: control of 
animals and insects at 
the landfill and 
prevention of rat 
dispersal into 
surrounding areas 

Large numbers of 
rats, birds and 
flies are eating the 
organic fraction of 
incoming waste 
across the 
extensive open 
area. Flies and 
rodents are living 
and breeding in 
the waste. 
Snakes are 
feeding on the rats 
in summer, and 
maybe laying 
eggs in the warm 
and moist 
conditions. 
Birds are roosting 
in Bishkek city 
feeding on rotting 
materials which 
could be 
transferred into 
the city through 
faeces. Rats are 
said to be 
increasing in the 
city due to the 
landfill. 
Potential major 

High Social:high 
Environmental: 
medium 

High Rodent control programme 
commenced in areas around the 
landfill prior to recultivation 
programme commencing to 
control dispersal and continued 
during the recultivation 
programme at the old landfill 
 
Compaction of excavated 
wastes to ensure limited 
availability of burrows for rats 
and snakes. 
 
Working plan to ensure that all 
wastes redeposited on the site 
during recultivation are covered 
with a metre of other waste or 
soils within one week to prevent 
hatching of fly larvae  
 
Ongoing monitoring and 
management programme for 
rodents and insects at the site.  
 
Birds will cease to use the site 
as a food source once the 
waste is covered, but will take 
seed sown on the site. Higher 
level of seed is required than 
normal. 
 

Vermin 
management plan 
in place and 
implemented prior 
to recultivation. 
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problem that rats 
at the landfill will 
disperse into the 
city. 
Newly exposed 
waste during 
reconstruction 
works will attract 
flies to lay eggs. 

 
 

Greenhouse gas 
emissions 

Breakdown 
products of waste 
through aerobic or 
anaerobic 
degradation. 
Much of the 
potential 
degradation will 
have taken place 
during previous 
years of waste 
deposition at the 
site, but methane 
emissions were 
detected even in 
winter months 
over the surface of 
the waste. 
 
Excavation of 
waste will release 
some methane 

High Social: low 
Environmental: 
medium 

medium Natural process that cannot be 
mitigated at source 
 
A layer of gravels or crushed 
stones will form the base of the 
cover layer for the landfill 
beneath the sealing layer. This 
will allow landfill gas to be 
collected and connected to the 
flare stack on the new extension 
landfill. 
 
Landfill gas monitoring will take 
place at the site.  
 
Tree planting and seeding the 
landfill will store some 
atmospheric carbon dioxide. 

Construction quality 
assurance plan for 
the recultivation 
 
City inspectors to 
ensure that planting 
scheme has been 
applied and is 
maintained. 
 
Landfill gas 
monitoring 
programme to be 
implemented by 
SPV and reported 
to city council and 
Environmental 
Agency.  
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and carbon 
dioxide directly to 
the atmosphere. 
 
Additional 
emissions due to 
vehicle and 
machinery use of 
fuel in moving 
materials across 
the landfill, and 
covering with soil 
during the 
recultivation 
process only. 

Impacts on flora and 
fauna 

Nest holes for 
bee-eater colony 
seen in clay bund 
in North West 
area of the site 
that is planned as 
a rainwater 
collection pond for 
the existing landfill 
after reprofiling.  
Birds are likely to 
make new holes in 
new landfill cell 
walls if disturbed. 

High Social: low 
Environmental: 
high 

high Colony nest sites can coexist 
with landfill recultivation 
provided the construction of the 
rainwater pond is designed to 
include the vertical face 
containing maximum number of 
nest sites.  Construction work 
needs to be undertaken 
between November and late 
March as this is a migratory 
species. 
Enhancement measures 
possible to increase biodiversity 
and improve the wildlife corridor 
along the river system through 
planting of local indigenous 

Construction plan 
for recultivation to 
develop rainwater 
pond in winter 
period and its 
monitoring by the 
SPV 
 
 
 
Restoration plan to 
include 
enhancement 
planting 



 

 
      CEMI    1011 Budapest, Fő u. 10.    Tel: (+36) 1 354 3310   Fax: (+36) 1 354 3311 

187 

 
 

Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

species on visual, dust and 
noise protection bunds: planting 
marginal vegetation around 
leachate and rainwater lagoons 
and fire ponds; using native 
species as part of restoration 
planting of landfill. 

Social, Health and 
Safety Issues 

      

Dangers from site 
machinery and 
vehicles 

Restricted working 
face at the landfill 
compared with 
current site and 
heavier (and 
noisier)  
machinery used 
full time as well as 
the excavation 
lorries. 

High Social:high 
Environmental; 
low 

High Operational manuals and 
training of all staff. 
All vehicles to be logged onto 
site and given instructions. 
No persons allowed on site 
other than drivers and 
machinery operators 

Check if training is 
implemented 
Check if manuals 
and procedures are 
in place 
 

Income loss Up to 700 persons 
getting all or some 
income from 
waste picking at 
the current site 

High Social:high 
Environmental; 
low 

High Steadily restricted areas for 
picking during recultivation, but 
work continues until new 
landfill/sorting plant starts 
operation. Assistance for some 
to find work at sorting plant or 
with recyclate end users 

Number of waste 
pickers employed 
after new waste 
system 

 
Materials stored on the landfill for use in restoration at the end of the current, or during subsequent, growing seasons must be seeded to 
provide a stable outer surface. 
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Nuisance issues in areas around landfill site 

Waste falling 
from/blown from 
waste vehicles 
 
 

Uncovered 
vehicles and 
overloaded 
vehicles shedding 
part of the load 
and this waste 
blowing to 
residential areas. 
Increased 
likelihood of 
occurring on 
poorly maintained 
road surfaces. 

Low Social Low 
Environmental: 
Low 

Very low Drivers to be provided with and 
use sheets on non-compaction 
waste vehicles 
 
Planned Routes to the landfill, 
including new site access road, 
with a higher road 
maintenance budget than 
average. 
 
Planned clearance/street 
sweeping on access roads 
around site 
 
Priority response to complaints 
about waste shed from 
vehicles and litter from areas 
around the landfill 

Inspectorate to check 

 
Monitor complaints 
 
Trucks arriving at 
landfill without 
covered waste to be 
delayed at the 
weighbridge prior to 
tipping 
 
Inspection schedules 
altered to increase 
checking on waste 
vehicles and issuing 
fines to 
uncovered/unsecured 
waste 

Visual nuisance of the 
landfill  

Large hill of waste 
rising out of a 
relatively flat area. 
Some of the 
activity in full view 
of residents to the 
west of the site  
and other 
directions 
(depending on the 
area of activity at 

High Social: high 
Environmental: 
low 

High Restoration plan agreed for 
existing and extension landfill 
prior to commencement of 
work on constructing the new 
landfill. This to include initial 
planting requirements for 
screening purposes, phasing 
of cell use and progressive 
restoration and final gradients 
 
Phasing of fill to consider the 

City council to 
approve restoration 
plan prior to SPV 
taking responsibility 
for implementation of 
new landfill contracts 
 
Contract for 
implementation 
between city council 
and SPV to include 
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any time) although 
further away from 
residential areas 
than current 
landfill 
 

need to reduce visual impact , 
particularly to those in the 
south east  
 
Development of new landfill 
cells to include screening 
bunds of inert materials 
needed for intermediate cover 
to hide view and dust from 
residents 
 
Tipping area to be accessed 
from a new perimeter road 
around the site. Internal 
access roads to be designed to 
be hidden behind bunds where 
possible and never across the 
top of the fill 
 
Operational and management 
plan to restrict the area of open 
fill within each cell, require 
compaction of waste, prohibit 
firing of the landfill and restrict 
the hours of operation 
  
Priority to be given to 
protecting the view of the site 
from South East. 
Final planting scheme around 
base to reduce apparent height 

construction quality 
assurance plan and 
dust management 
plan. 
Inspectors to monitor 
implementation of 
recultivation plan for 
old and new landfill 
and monitor profiles, 
depth of cover 
materials and the 
planting scheme. 
 
 
 
SPV to use site 
manual and 
procedures for filling 
operations and final 
completion of  
Inspectors monitor 
implementation of 
site manual 
 
City council to 
negotiate with 
landowners on the 
eastern boundary of 
the site to seek 
additional tree 
planting areas as 
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Early planting of trees 
alongside boundaries of landfill 
extension phase 2 to improve 
screening before work 
commences. 
Gas flare stack to be below 
final height of the site. 
If possible to arrange access, 
plant intermittent tree clusters 
in western edge of gas pipeline 
protection zone to provide 
artificial height horizon to 
screen much of the site or on 
the eastern side of the gas 
pipeline protection zone. 
Improved access road around 
the edge of the site, and 
compaction of incoming waste 
to reduce fires and dust. 

screening, but 
avoiding the gas 
pipeline zone. 

Litter from the waste Paper and plastic 
waste blown from 
the landfill onto 
surrounding 
areas. 
Also a visual 
problem from a 
distance 

High Social: high to 
surrounding 
residential area 
 
Environmental: 
low 
 

medium Bunding around landfill cells 
will control litter when waste is 
deposited at low levels in the 
cells. Litter fence established 
around working face and 
cleared regularly when working 
at higher levels in the cell. 
Tree planting around the 
landfill will act as a secondary 
litter barrier. 
Working plan to include regular 

training and manual 
for SPV workers 
 
Monitor complaints 
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litter picking from surrounding 
area 

Dust and mud  from 
collection vehicles 

Vehicles moving 
on the landfill 
generate dust and 
collect dirt on 
wheels and wheel 
arches that can be 
spread onto the 
perimeter access 
road and the main 
road as they leave 
the site 

High Social; high to 
surrounding 
residential area 
 
Environmental: 
low 

medium Wheelcleaner on site with 
instructions that all vehicles 
must use the cleaner, 
preferably by making the exit 
route over the wheelcleaner 
 
Requirement for operator to 
sweep the access roads, 
including perimeter access 
roads  and maintain it free from 
mud and dust 

Landfill design and 
Construction quality 
assurance plan 
 
Inspection to ensure 
cleanliness of access 
road 

Dust from site 
activities 

Dust arises from 
site construction 
and final 
restoration 
activities; tipping 
of waste 
materials; 
movement of soils 
as interim or final 
cover.  
The main 
nuisance is 
caused to 
adjacent 
residences to the 
west of the site, 
primarily during 
construction of 

High Social: medium 
Environmental: 
low 

Medium, 
major 
impact 
during 
landfill 
construction 

Dust control plan required for 
the new landfill 
Restoration plan for the site to 
include phased restoration and 
the protection of soil cover with 
vegetation. 
Spray equipment available to 
moisten soil cover and site 
access roads in dry weather. 
Spreading of soils not 
permitted in high winds. 
Site operational procedures to 
prohibit fires and include 
cleaning of access roads. 

Construction quality 
assurance plan for 
the new landfill to 
include dust 
suppression 
programme during 
construction. 
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reception area 
and the perimeter 
access road for 
the landfill 
complex.  

Fires in newly 
deposited waste 
 
 

Possible source is 
hot ashes in 
incoming waste , 
but this will be 
identified quickly 
after tipping the 
load, and most 
loads tip at sorting 
plant 

low Social: medium 
to surrounding 
residential areas 
 
Environmental: 
medium  risk 
from combustion 
products for site 
workers, and if 
prevailing wind is 
towards housing 

low In new cells without 
scavengers: compaction of 
waste immediately after 
tipping. 
Prohibition of firing 

Site permit conditions 
and contract 
conditions controlled 
by SPV workers on 
site  
 
 
Training and manual 
for site workers 

Odours from landfill: 
uncovered waste 
 
 

No waste is 
covered on 
landfill, including 
extremely 
odiferous wastes 
from 
slaughterhouses 

High Social: high if 
prevailing winds 
blow towards 
housing, 
otherwise 
retained on site 
 
Environmental: 
low 

Medium Restrict working area in the 
cell 
 
All waste, other than inert 
construction waste, should be 
covered by the end of each 
working day. 
 
Slaughterhouse waste, 
condemned food from markets, 
medical waste to be put at the 
base of the tipping face or in a 
predug hole and covered 
immediately 
 

Inspection of landfill; 
instructions to SPV 
workers on site via 
training and site 
manual 
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In new cells and extension 
landfill, most waste is 
deposited at a level below cell 
walls and odour will be 
retained on site 

Odours from landfill: 
leachate lagoon  

Storage area for 
leachate is 
intended to allow 
evaporation which 
will generate an 
odour, but the 
lagoon is at lower  
level than the 
landfill and odours 
will not blow far off 
site 

Medium Social: low 
 
Environmental: 
low 

Low No mitigation options available.  
 

 

Odours from landfill: 
leachate recirculation 
 

Pumping leachate 
will create odour if 
there are leaks in 
the pipes and 
connectors and if 
the leachate is 
sprayed onto the 
surface of the 
landfill 

High if  
leachate 
sprayed on 
surface; low 
if pumped 
into the fill 
through 
drainage 
ditches 

Social: medium 
Environmental: 
low 

Medium Monitoring of leachate levels in 
landfill cells to regulate 
recirculation quantities. 
Regular checks on pipework 
and connectors and 
management of leaks. 
Prohibition of spraying 
leachate on surface of landfill; 
leachate recirculation into ditch 
systems within cells if required. 

Leachate 
management plan to 
be approved as part 
of construction 
quality plan and 
monitored by 
inspectorate 

Noise and vibration Noise and 
vibration are due 
to activities in the 
waste reception 
area; vehicles 

High Social:high 
Environmental: 
low 

High  Restoration plan agreed prior 
to commencement of work on 
recultivation.  
 
Hours of operation set for the 

Construction quality 
assurance plan 
 
Restoration plan 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

travelling around 
the perimeter 
road; vehicles 
travelling to the 
current working 
cell to deposit 
waste; the noise 
of machinery on 
the site; and 
construction and 
restoration works. 
The total number 
of vehicles 
bringing waste 
into the site on a 
daily basis is 
smaller than for 
the current landfill 
and access roads 
will provide a 
smooth running 
surface.  

construction and restoration 
contracts.  
 
Long term plan to reduce 
collection vehicles arriving at 
the site during the night 
 
Landfill cell design to include 
bunds to shield local residents 
from dust, noise and odours 
and to shield the access roads 
into the cell 
 
Speed limits set for site access 
roads 
 
Screen planting alongside 
access roads (or boundary 
fence) 

Water pollution       

Groundwater pollution 
and surface water 
pollution 

Water running 
through the waste 
is contaminated 
by breakdown 
products and can 
contaminate 
underlying 
groundwaters by 

High for 
surface 
water 
pollution 
Lower for 
groundwater 
pollution 
(long term 

Social: low 
Environmental: 
high 

high Restoration plan including final 
profiles will be approved prior 
to commencement of filling. 
New landfill cells will be sealed 
to prevent groundwater 
contamination from the new 
waste, and the final layers 
contoured to shed water and 

Monitoring of the 
groundwater 
upgradient and 
downgradient of the 
landfill 
 
Supervision of cell 
construction and 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

movement 
through the 
underlying soils or 
flow out from the 
base of the fill to 
contaminate 
surface waters of 
the Ala-Archa 
river to the East, 
as is happening 
with the current 
dump. There are 
drinking water 
exclusion zones in 
the area and 
fisheries in the 
Ala-Archa river. 
Due to the low 
permeability of the 
underlying soils, 
surface water 
pollution is more 
likely 

issue) sealed.  
Cell closure and restoration 
(partial or full) including 
vegetative cover will be 
completed within two years of 
cell completion and 
systematically undertaken 
across the landfill.  
 
Leachate collection system 
installed at the base of each 
cell to collect contaminated 
water and send to central 
collection point to  reduce any 
pressure on the basal seal 
 
Leachate management system 
to take advantage of high 
evaporation rates in summer 
and use of the field capacity of 
waste for recirculation where 
necessary.  
 
Water flow through the landfill 
will be reduced as the landfill 
will be recontoured and 
covered with low permeability 
soil layer to shed rainfall and 
snow melt. Clean water will be 
sent to an external drainage 
system discharging clean 

leachate collection 
and drainage system, 
part of construction 
quality assurance 
measures. 
Maintenance of 
surface water 
drainage provision 
within site operational 
and management 
plan. 
 
Leachate 
management policy 
and procedures 
written for operational 
phase including 
prohibition of offsite 
discharge of leachate 
and monitoring plan 
for chemical analysis 
and leachate levels in 
cells and storage 
ponds. Monitoring of 
groundwater 
boreholes.  
Monitoring 
programme for 
completed landfill 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

water to rainwater collection 
ponds and fire ponds on site, 
with overflow to river. 

Vermin and bird 
control: rodents, 
snakes, birds, dogs 
and insects: control of 
animals and insects 
at the landfill and 
prevention of rat 
dispersal into 
surrounding areas 

Organic matter in 
waste attracts 
birds, rats and 
flies. The warm 
landfill provides 
breeding 
ground/burrows 
for flies, rats and 
snakes. Less of a 
problem with 
organic materials 
going to the MBT 
plant, but still 
needing control. 

High Social:high 
Environmental: 
medium 

High Compaction of excavated 
wastes to ensure limited 
availability of burrows for rats 
and snakes. 
 
Ongoing monitoring and 
management programme for 
rodents and insects at the site.  
Birds will cease to use the site 
as a food source once the 
waste is covered. 
 
 

Vermin management 
plan in place and 
implemented prior to 
recultivation. 

Greenhouse gas 
emissions 

Breakdown 
products of waste 
through aerobic or 
anaerobic 
degradation 
 
Methane 
emissions from 
anaerobic 
conditions have 
higher 
greenhouse gas 
potential than 
carbon dioxide 

High Social: low 
Environmental: 
high 

high Natural processes that cannot 
be mitigated completely. 
Reduction depends on 
maximising recycling and 
minimising total methane 
production and converting this 
to carbon dioxide.  
 
Maximising composting of 
organic fractions in municipal 
waste will reduce methane 
production at the landfill (but 
still produce carbon dioxide 
and water) 

SPV  to collect and 
collate data for the 
city council on total 
waste sent to the 
landfill complex, the 
amounts recycled 
and the amounts 
composted to 
estimate organic 
fraction going to 
landfill over time and 
the amounts diverted. 
 
Collation of data on 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

emissions 
 
Fuel use in site 
vehicles on the 
landfill will 
generate carbon 
dioxide 

 
Pretreating the residual waste 
from sorting by mechanical 
biological treatment are 
planned to further reduce 
organic materials into the 
landfill. 
Landfill gas collection system 
and flaring will burn methane 
to carbon dioxide.  
Landfill gas quality and 
quantity will be monitored. If 
amounts are sufficient, the gas 
could be used for power or 
heat supply in the future, 
potentially to adjacent 
brickworks and use will reduce 
methane emissions from the 
landfill. 
Tree planting and seeding the 
landfill will store some carbon 
dioxide. 
 

fuel use for operating 
the landfill and 
associated sorting 
and composting 
plants 
 
This information will 
form an annual report 
 
City inspectors to 
ensure that planting 
scheme has been 
applied and is 
maintained. 
Landfill gas 
monitoring 
programme to be 
implemented by SPV 
and reported to city 
council and 
Environmental 
Agency.  

Impacts on flora and 
fauna 

No impacts on 
flora and fauna 
other than for 
existing landfill. 

Nil   Enhancement measures 
possible to increase 
biodiversity and improve the 
wildlife corridor along the river 
system through planting of 
local indigenous species on 
visual, dust and noise 
protection bunds: planting 

Restoration plan to 
include enhancement 
planting 
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Activity Causes Likelihood Effect Impact Mitigation Monitoring Plan 

marginal vegetation around 
leachate and rainwater 
lagoons and fire ponds; using 
native species as part of 
restoration planting of landfill 

Social, Health and 
Safety Issues 

      

Dangers from site 
machinery and 
vehicles 

Restricted working 
face at the landfill 
compared with 
current site; 
excavation 
equipment as well 
as disposal area. 

High Social:high 
Environmental; 
low 

High Operational manuals and 
training of all staff 
 
Construction plan detailing 
phasing so that different 
activities are separated. 
All vehicles to be logged onto 
site and given instructions. 
No persons allowed on site 
other than drivers and 
machinery operators 

Check that training is 
implemented 
Check that manuals 
and procedures are 
in place 
 

Income loss Up to 700 persons 
getting all or some 
income from 
waste picking at 
the current site 

High Social:high 
Environmental; 
low 

High Assistance for several hundred 
to find work at sorting plant or 
with recyclate end users 

Number of waste 
pickers employed 
after new waste 
system is introduced 

 
 
Materials stored on the landfill for use in restoration at the end of the current, or during subsequent, growing seasons must be seeded to 
provide a stable outer surface. 
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8 Appendix 2 Legal requirements for waste management 

 

Legal requirements in Bishkek 
 
Definition of solid waste 
Waste of consumption resulting from human activity, including cooking, cleaning and 
repair of dwellings, maintenance of surrounding territories, and common areas, 
keeping of domestic animals and birds in accommodation spaces, as well as old, 
unusable household items. 
 

Collection requirements Resulting issues 

A container has a volume of 0.7-1.5 cubic meters 1.1 cubic metre euro 
containers will comply 

Container areas should be of asphalt or concrete 
pavement, with an incline toward the roadway and 
with access roads and have fences on three sides 
by 1.0-1.2 m in height, to avoid littering of 
surrounding areas. 

Many container areas are not 
fenced at present 

Container areas should be far from homes and 
places of recreation, with a distance of not less 
than 20 m but not exceeding 100 m 

Important for allocation of new 
container areas 

Container areas should be kept clean by the 
owner, cleaned with disinfectant cleaning 
compound at least 1 time in 10 days. The 
responsibility for cleaning waste spilled over 
during unloading of the containers into the 
garbage-removal trucks and cleaning piles of 
waste at the container site rests with the 
employees conducting the removal of solid waste 

Tazalyk has responsibility for 
clearing excess waste (and 
does at present) 

Containers must be in good technical condition, 
painted and marked with information about the 
owner, contractor, and time of removal of solid 
wastes. Organizations, operating and maintaining 
container platforms and containers shall make 
timely repair and replacement of out-of-use 
containers 

Large proportion require 
replacement; Tazalyk has 
responsibility for repair 

Prohibited to overfill containers with waste, to 
remove recyclables from containers, waste 
storage areas and waste collection vehicles and 
to burn municipal waste in the containers 

All of these occur, additional 
containers would prevent 
overfill 

Waste should be removed in a timely manner in 
accordance with the schedule and shall be 
transported to the city landfill 

Some complaints about 
infrequent service, but not a 
large amount. Replacing some 
vehicles would reduce time for 
maintenance; prohibition of 
employees scavenging the 
waste would save time 

Agreements for collection of waste from 
households and enterprises in certain areas of the 
city (Tazalyk is the preferred contractor). Other 
areas make their own arrangements 

Expectation to increase the 
areas with formal agreements 
to collect waste after 
investment programme 

Bulky and construction waste is responsibility of No reports of problems with 
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the producer to arrange this: high informal recycling 
rate for these items. 

Waste management tariff is collected from 
households and business entities 

Will continue, with 
recommendations for improved 
collection rates for the tariffs 

Penalties for illegal disposal: owner of the land is 
responsible for clearance if the person 
responsible cannot be identified. 

Recommendation to increase 
collection points which could 
reduce illegal disposal 

 
 

Disposal Requirements Resulting issues 

Designated places for disposal and burial 
of waste; unauthorized disposal  of waste 
that could cause pollution is prohibited 

No change 

Permit required for operation None in existence at present, required for 
the future 

Weighbridge required at each site Weighbridge installed in the summer of 
2012 

Documentation system required for 
acceptance of waste for disposal or 
recycling showing waste characteristics 
for each load 

Collection points recorded, but there is 
no documentation system for each load. 
Electronic weighbridge for new site will 
make this much easier to manage. 
Proposal (and money identified) to 
inspect waste producers and identify 
problem wastes. 

Disposal of certain hazardous waste in 
non-hermetically sealed collectors or 
open waste fields is prohibited. These 
are for very hazardous wastes that are 
prohibited from landfill in EC landfill 
directive. 

Potential for change, although not 
recommended for these categories. The 
new landfill has a series of individually 
sealed cells. It would be possible to 
identify one for hazardous waste if 
required. 

Landfill site owner is responsible for the 
technical requirements of landfill and 
monitoring programme during operation 
and after completion of the landfill; and 
carry out any mitigation requirements 
Damage to the environment caused as a 
result of violations of environmental 
requirements, shall be removed at the 
expense of the infringer. 

No change proposed; polluter pays 
remains 

 

Requirements for landfills Resulting issues 

Location outside of the settlements, on a 
site with a base on clay or heavy loam 

Informal settlements around the current 
landfill have brought it into a residential 
area. Replacement landfill to the North is 
further away from this informal housing 

Occurrence of ground water at a depth of 
not less than 2 m; 
The use of wetlands and flooded areas is 
unacceptable; 

Compliance at present and for the future 

Provision of a horizontal bottom (or a 
cascade of pits) with a layer of soil with a 
minimum depth of 0.5 m and the 

Will be provided, with leachate collection 
system above the seal 
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coefficient of filtration not more than 10 (-
5) cm/sec. (Otherwise, viscous or 
waterproof layer should be applied.) 

Provision of the enclosing grilles/fences 
around the place of unloading to catch 
light fractions of waste, by interception 
ditch around the perimeter to intercept 
water, chain of inspection wells in the 
SPZ, the points for sampling surface 
water in the zone of influence of the 
landfill; 

These are not present at the moment but 
will be part of the new landfill and 
recultivation of the BADS 

Compaction of waste shall not be less 
than 600 kg /cubic meters and be done 
with respect to the layer not more than 
0.5 m; 

Not undertaken at present. Proposal 
includes site machinery to achieve this 
and operational and management 
systems to introduce this practice 

The implementation of the isolating layer 
of soil (inert materials) with a thickness of 
0.25 m every 2 m of the compacted layer 
of waste is mandatory; 

This is not implemented at present, and 
the soil layer may be replaced with a 
layer of material from the MBT plant to 
ensure a supply of cover material 

Strengthening the slopes of the landfill 
with clay or heavy loam 

This is not undertaken at present and will 
be applied at the BADS. Higher layers at 
the replacement landfill may have a lining 
material to prevent water loss rather than 
clay or heavy loam. The cell sides will 
have clay or heavy loam 

Closing the completed waste landfill sites 
with layers of soil of at least 1 m deep 
with compaction not less than 750 kg 
/cubic meters followed by landscaping 

This will be applied to the BADS and the 
new landfill 

 
. 

Additional requirements set by 
Ministry of Health 

Resulting issues 

Types of waste accepted at municipal solid waste landfills 
The landfills accept waste from 
households, public buildings and 
institutions, trade enterprises, catering, 
street, garden and park waste, 
construction debris and some types of 
industrial solid waste of 3-4 hazard class, 
as well as non-hazardous waste, the 
class of which is identified through 
experimental methods. 

Recommendation for a review of 
producers to identify other wastes 
included in the municipal stream 

Acceptance of corpses of dead animals, 
rejected materials from slaughterhouses 
to landfills is prohibited 

A separate collector is proposed for 
animal carcasses although the consultant 
would argue that the proposed fully 
sealed landfill could accept these 
materials with no environmental 
problems in the future. 

The landfills accept solid waste from 
health care institutions in accordance 
with the rules of the collection, storage 
and disposal of wastes of medical 
institutions. 

Within Bishkek, there is a policy for 
pretreatment of health care waste prior to 
landfill although not all facilities comply 
with the preferred method defined in the 
rules. Disinfection with chlorine is 
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 practiced in many institutions instead of 
heat treatment 

Requirements for the selection of the location of solid waste landfills 

Size of the sanitary protection zone from 
residential areas to the boundaries of the 
landfill shall be 500 m. 

Existing BADS is nearer than 500m to 
informal settlements that appeared after 
the landfill commenced. New landfill is 
further away and affects a small number 
of residences, that may be subject to 
resettlement 

Sanitary survey, geological and 
hydrological surveys shall be conducted 
on the site planned to locate the landfill 
for solid waste. Potential places are the 
places where clay or heavy loam is 
identified, and ground water is located at 
a depth of more than 2 m.  
 

Survey undertaken as part of this 
feasibility study in late 2011. Proposed 
site complies. 

Requirements for the management of solid waste landfills 

The organization which is exploiting the 
landfill shall develop procedural rules and 
mode of operation; instructions for 
accepting solid waste, taking into 
account the requirements of production 
sanitation for the workers at the site; 
shall provide control over the 
composition of incoming waste; ensure 
around the clock record of incoming 
waste, exercise control over the 
distribution of waste in the working part 
of the landfill, provides the technological 
cycle on waste isolation. 
 

Not undertaken at the moment, but part 
of the investment proposal for manuals 
and training 

The reception area, offices and transport 
area shall have arranged industrial and 
residential buildings for staff and a 
garage or carport for  vehicles and 
machinery. The staff shall be provided 
with drinking and household water in the 
required volume for, kitchen and 
toilet/bathroom facilities. 

Available at present and improved 
provision for the future 

The entrance area, offices and transport 
area shall be asphalted, concreted, lit, 
and fenced. 
 

Not at present but are part of the 
investment proposal 

Light fencing shall be set up along the 
perimeter throughout the solid waste 
landfill. Fencing can be replaced by a 
drainage trench with more than 2 m 
depth or shaft with the height not 
exceeding 2 m. 
 

This is not available at present and is not 
proposed for the new development 

Upon agreement with the 
hydrogeological service and the territorial 
Center of State Sanitary and 

Not available at present but will be part of 
the development 
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Epidemiological Surveillance, inspection 
wells can be arranged in the green zone 
of landfills. One inspection well shall be 
sunk into the groundwater tale upstream 
of the landfill as a control, 1-2 wells shall 
be established into the groundwater 
downstream of the landfill for keeping the 
record of the effects of solid waste 
disposal on groundwater. 
 

The establishment of the working trench 
shall be provided in the entire area of 
waste disposal site in order to obtain soil 
for the intermediate and final isolation of 
compacted solid waste. Soil from the 
working trenches shall be stored in piles 
along the perimeter of the landfill. 
 

Future landfill area will be prepared cell 
by cell and the base sealed. Working 
trenches digging at the base of the face 
cannot be applied. Spare soils after 
preparation of the cell will be stockpiled 
for use in the way prescribed. 

Prohibited to incinerate/burn solid waste 
at the landfill site, and relevant measures 
shall be taken to prevent spontaneous 
inflammation of solid waste. 
 

Fires are occuring at present and are not 
extingusihed. Recultivation will address 
this issue on the BADS, and future fires 
extinguished if they occur. 

Landfill closure 

The last layer of waste before the landfill 
closure shall be covered with outer 
insulating layer of soil as required by 
after use.  

Essential for final use of BADS and 
future landfill, to be decided prior to 
investment in order to clarify closure 
requirements. 

To protect against erosion or washout of 
soil from landfill slopes, it is required to 
plant trees in the form of terraces 
immediately after placing the outer 
insulating layer. 
 

Not undertaken at present. Planting will 
be part of the final restoration plan for 
BADS and new landfill, but only shallow-
rooted vascular plants can be planted on 
the landfill cover to prevent penetration of 
the seal. Trees will be planted around the 
edge of fill. 

1.5 metres of soils required under light 
warehousing; construction with 
foundations prohibited 

No structures on the current landfill. 
Compliance remains after recultivation. 
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Compliance of the project with the European standards for landfills 
 

EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

Article 1 – 
Overall 
objective 

Prevent or reduce as far as possible negative effects on the 
environment, in particular the pollution of surface water, 
groundwater, soil and air, and on the global environment, 
including the greenhouse effect, as well as any resulting risk 
to human health, from landfilling of waste, during the whole 
life-cycle of the landfill 

No measures are taken to 
prevent or reduce negative 
impact on the environment. 

Landfill design, introduction of 
composting and requirements for 
operational and management 
plan will deliver these 
requirements under the new 
contracts. 

Article 4 – 
Classes of 
landfill 

Each landfill shall be classified in one of the following classes: 

▪ landfill for hazardous waste, 
▪ landfill for non-hazardous waste, 
▪ landfill for inert waste. 

The landfill in question is 
the landfill for municipal 
waste although 
uncontrolled hazardous 
waste disposal also takes 
place on the site due to 
lack of effective control 
system and a hazardous 
waste landfill. 
 

The design of the new landfill 
makes it possible to provide a 
hazardous waste cell if required 
at a later date 
 
Investment includes a programme 
to identify the hazardous waste 
fractions in municipal waste 

Article 5 – 
Waste and 
treatment not 
acceptable in 
landfills 

The following wastes are not accepted in a landfill: 
▪ liquid waste, 
▪ waste which, in the conditions of landfill, is explosive, 

corrosive, oxidising, highly flammable or flammable, 
▪ hospital and other clinical wastes arising from medical or 

veterinary establishments, which are infectious, 
▪ whole used tyres. 

Liquid waste is not 
accepted to the landfill. 
 
Lack of sufficient control 
over waste accepted for 
disposal at the site. 
 
 

New landfill design and ESAP 
require control system at entrance 

Article 6 – 
Waste to be 
accepted in the 

Only waste that has been subject to treatment is landfilled. 
 
Landfill for non-hazardous waste may be used for: 

No treatment of waste is in 
place. Only infectious 
medical waste is pre-

New landfill will not be used for 
hazardous waste disposal. 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

different 
classes of 
landfill 

▪ municipal waste, 
▪ non-hazardous waste of any other origin,  
▪ stable, non-reactive hazardous wastes (e.g. solidified, 

vitrified), with leaching behaviour equivalent to those of the 
non-hazardous wastes. 

treated (disinfected) at the 
places of origination. 
 
No hazardous waste 
identification programme or 
management plan in 
existence. 

Article 7 – 
Application for 
a permit 

Application for a landfill permit must contain at least particulars 
of the following: 
▪ the identity of the applicant and of the operator when they 

are different entities; 
▪ the description of the types and total quantity of waste to 

be deposited; 
▪ the proposed capacity of the disposal site; 
▪ the description of the site, including its hydrogeological 

and geological characteristics; 
▪ the proposed methods for pollution prevention and 

abatement; 
▪ the proposed operation, monitoring and control plan;  
▪ the proposed plan for the closure and after-care 

procedures. 

The procedure of 
application for landfill 
permit exists in regulation, 
although not fully in line 
with EU requirements, but 
not applied in practice as 
the current dumpsite does 
not have permitting 
documentation. 

Introduction of changes into the 
permitting procedure and its 
enforcement. 
 
Areas not covered by permit will 
be included in contract conditions 
for new landfill operation in line 
with ESAP and ESMMP. 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

Article 9 – 
Content of the 
permit 

The landfill permit shall state at least the following: 
▪ the class of the landfill;  
▪ the list of defined types and the total quantity of waste 

which are authorised to be deposited in the landfill;  
▪ requirements for the landfill preparations, landfilling 

operations and monitoring and control procedures, 
including contingency plans, as well as provisional 
requirements for the closure and after-care operations;  

▪ the obligation on the applicant to report at least annually to 
the competent authority on the types and quantities of 
waste disposed of and on the results of the monitoring 
program. 

The current dumpsite does 
not have the permit from 
authorities. 

Landfill permit in compliance with 
EU requirements 

Article 10 – Cost 
of the landfill of 
waste 

All of the costs involved in the setting up and operation of a 
landfill site, including as far as possible the cost of the 
financial security or its equivalent and the estimated costs of 
the closure and after-care of the site for a period of at least 30 
years shall be covered by the price to be charged by the 
operator for the disposal of any type of waste in that site. 

No close and after-care 
costs are included in the 
tariff. 

Inclusion of closure and after-care 
costs in the MSW disposal tariff. 

Article 11 – 
Waste 
acceptance 
procedures 

Before or at the time of delivery, or of the first in a series of 
deliveries, provided the type of waste remains unchanged, the 
holder or the operator can show, by means of the appropriate 
documentation, that the waste in question can be accepted at 
that site according to the conditions set in the permit. 
 
The following reception procedures are respected by the 
operator: 

Lack of entrance control 
and check of waste origin. 
 
No registering of deposited 
waste. 
 
All waste is accepted to the 
landfill. 

New weighbridge and waste 
arrival area. All wastes to be 
weighed and documentation 
produced. 
 
Inspection of incoming waste 
required by new contract at 
entrance and at the cell, with 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

▪ Checking of the waste documentation; 
▪ Visual inspection of the waste at the entrance and at the 

point of deposit and, as appropriate, verification of 
conformity with the description provided in the 
documentation submitted by the holder; 

▪ Keeping a register of the quantities and characteristics of 
the waste deposited, indicating origin, date of delivery, 
identity of the producer or collector in the case of municipal 
waste, and, in the case of hazardous waste, the precise 
location on the site; 

▪ The operator of the landfill shall always provide written 
acknowledgement of receipt of each delivery accepted on 
the site; 

▪ If waste is not accepted at a landfill the operator shall 
notify without delay the competent authority of the non-
acceptance of the waste. 

reporting to inspectorate if non-
compliant. 
 
Known difficult wastes (abattoir, 
medical, veterinary, condemned 
food) to arrive at specified times. 

Article 12 – 
Control and 
monitoring 
procedures in 
the operational 
phase 

The operator of a landfill shall: 
▪ Carry out during the operational phase a control and 

monitoring program; 
▪ Notify the competent authority of any significant adverse 

environmental effects revealed by the control and 
monitoring procedures and follow the decision of the 
competent authority on the nature and timing of the 
corrective measures to be taken; 

▪ Report, on the basis of aggregated data, all monitoring 
results to the competent authorities for the purpose of 
demonstrating compliance with permit conditions and 
increasing the knowledge on waste behaviour in the 
landfills. 

No control and monitoring 
programme are carried out. 

Control and monitoring 
procedures are part of the new 
landfill contract and for 
recultivation of BADS, described 
in EMSSP. 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

 
The quality control of the analytical operations of the control 
and monitoring procedures and/or of the analyses are carried 
out by competent laboratories. 

Article 13 – 
Closure and 
after-care 
procedures 

A landfill or part of it shall start the closure procedure: 
▪ when the relevant conditions stated in the permit are met; 

or  
▪ under the authorisation of the competent authority, at the 

request of the operator; or  
▪ by reasoned decision of the competent authority. 
 
After a landfill has been definitely closed, the operator shall be 
responsible for its maintenance, monitoring and control in the 
after-care phase for as long as may be required by the 
competent authority, taking into account the time during which 
the landfill could present hazards. 

The whole site is 
uncovered, no closed 
parts.  
 
Lack of closure 
procedures. 

Closure and restoration plans 
required prior to operation of new 
landfill and for closing BADS. 

 
Annex I “General requirements for all classes of landfills” 
 

1. Location 1.1. The location of a landfill must take into consideration 
requirements relating to: 
 
a) the distances from the boundary of the site to residential 
and recreation areas, waterways, water bodies and other 
agricultural or urban sites; 
b) the existence of groundwater, coastal water or nature 
protection zones in the area; 
c) the geological and hydrogeological conditions in the area; 
d) the risk of flooding, subsidence, landslides or avalanches 

The location selection in 
general took into 
consideration the 
requirements.  
 
 Informal settlements 
established long after the 
start of dumpsite operation 
and are within the sanitary 
zone of the dumpsite and 

Required mitigation measures to 
achieve these standards, 
including resettlement, included 
in ESAP. 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

on the site; 
e) the protection of the nature or cultural patrimony in the 
area. 
 
1.2. The landfill can be authorised only if the characteristics of 
the site with respect to the abovementioned requirements, or 
the corrective measures to be taken, indicate that the landfill 
does not pose a serious environmental risk. 

proposed extension landfill. 

2. Water control 
and leachate 
management 

Appropriate measures shall be taken, with respect to the 
characteristics of the landfill and the meteorological 
conditions, in order to: 
▪ control water from precipitations entering into the landfill 

body; 
▪ prevent surface water and/or groundwater from entering 

into the landfilled waste; 
▪ collect contaminated water and leachate. If an assessment 

based on consideration of the location of the landfill and 
the waste to be accepted shows that the landfill poses no 
potential hazard to the environment, the competent 
authority may decide that this provision does not apply; 

▪ treat contaminated water and leachate collected from the 
landfill to the appropriate standard required for their 
discharge. 

Precipitation is entering the 
site body uncontrolled. No 
effective leachate collection 
and treatment system is in 
place. 

Controlled through landfill design 
and operational procedures 
including leachate management 
plan. 

3. Protection of 
soil and water 

3.1. A landfill must be situated and designed so as to meet the 
necessary conditions for preventing pollution of the soil, 
groundwater or surface water and ensuring efficient collection 
of leachate as and when required according to Section 2. 
Protection of soil, groundwater and surface water is to be 
achieved by the combination of a geological barrier and a 

No measures are taken to 
protect soil and water.  
 
Geological conditions are 
positive for landfill to protect 
groundwater. 

Controlled through landfill design 
and operational procedures 
including leachate management 
plan. 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

bottom liner during the operational/active phase and by the 
combination of a geological barrier and a bottom liner during 
the operational/active phase and by the combination of a 
geological barrier and a top liner during the passive 
phase/post closure. 
 
3.2. The geological barrier is determined by geological and 
hydrogeological conditions below and in the vicinity of a landfill 
site providing sufficient attenuation capacity to prevent a 
potential risk to soil and groundwater. 
 
3.3. In addition to the geological barrier a leachate collection 
and sealing system must be added so as to ensure that 
leachate accumulation at the base of the landfill is kept to a 
minimum.  

4. Gas control 4.1. Appropriate measures shall be taken in order to control 
the accumulation and migration of landfill gas. 
 
4.2. Landfill gas shall be collected from all landfills receiving 
biodegradable waste and the landfill gas must be treated and 
used. If the gas collected cannot be used to produce energy, it 
must be flared. 
 
4.3. The collection, treatment and use of landfill gas under 
paragraph 4.2 shall be carried on in a manner which 
minimises damage to or deterioration of the environment and 
risk to human health. 

No gas control activities. Controlled through landfill design 
for existing and proposed landfill 
and operational procedures. 

5. Nuisances 
and hazards 

Measures shall be taken to minimise nuisances and hazards 
arising from the landfill through: 

No measures taken.  Design of new landfill and 
operational procedures will 
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EU Landfill 
Directive   
1999/31/ЕС 

Requirements according to EU standards Current situation in 
Bishkek and compliance 
with EU standards  

Situation after project 
implementation 

▪ emissions of odours and dust, 
▪ wind-blown materials, 
▪ noise and traffic, 
▪ birds, vermin and insects, 
▪ formation and aerosols, 
▪ fires. 
The landfill shall be equipped so that dirt originating from the 
site is not dispersed onto public roads and the surrounding 
land. 

control these nuisances. 
 
Recultivation of the BADS and 
construction of new waste 
reception area and access roads 
may increase nuisance on a 
short-term basis (up to 3 years). 

6. Stability The emplacement of waste on the site shall take place in such 
a way as to ensue stability of the mass of waste and 
associated structures, particularly in respect of avoidance of 
slippages. Where an artificial barrier is established it must be 
ascertained that the geological substratum, considering the 
morphology of the landfill, is sufficiently stable to prevent 
settlement that may cause damage to the barrier. 

No measures taken to avoid 
slippages. 

Controlled through landfill design 
and operational procedures 
within landfill contract. 

7. Barriers The landfill shall be secured to prevent free access to the site. 
The gates shall be locked outside operating hours. The 
system of control and access to each facility should contain a 
programme of measures to detect and discourage illegal 
dumping in the facility. 

No fence and entrance 
control. 

Vehicular access only available 
through fenced and gated 
reception area. Pedestrian 
access to other areas of the site 
controlled by hedging. 
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9 Appendix 3 Negotiating SPZ for sorting plant 

Proposed technical content of letter to/meeting with the Environmental 
Protection Agency requesting approval of a 100 metre SPZ for the sorting line 
to pick recyclables from the municipal waste. 
 
A new waste reception and pre-treatment centre is proposed at the site of the 
entrance to the existing municipal landfill at Bishkek. This comprises a waste 
reception and machinery storage area, a sorting line with pre-screen to enable 
removal of recyclables from the municipal waste and a mechanical-biological 
treatment plant (MBT) to compost the organic fines fraction. Storage areas are 
associated with the MBT plant for maturation heaps of the composted materials and 
with the sorting line for storage of separated recyclables prior to collection by 
vehicles from Bishkek, which is a transfer activity. There is no proposal for washing 
or processing of recyclate on the site. 
 
The waste reception area comprises in general the same components as the existing 
one at the landfill: waste office, machinery storage, fuel and water supplies and 
shelter for the staff. The area will be improved with a larger area of hardstanding, 
weighbridge, wheelcleaner and sanitary arrangements. The vehicle movements will 
be approximately the same as those at present, but emissions and nuisance should 
reduce since the vehicles will be travelling on hard and cleaned road surface. 
 
SPZs apply to the new elements: the sorting, storage and transfer and MBT plant. In 
each case, the distance to river system and water resources is more than 300m. 
There is an issue with the distance to existing informal residential areas for the 
sorting line. Informal housing was established in the last five years, well after the 
existing waste dump was in operation and in full knowledge of the activities occurring 
at the site. 
 

Type of facility General 
SPZ based 
on 
regulation 

Application to current proposal 

Composting 300m This distance from residential areas will be 
applied to the composting areas of the MBT 
plant 

Transfer station 100m This distance from residential areas will be 
applied to the storage and transfer areas of 
the complex where recyclate is stored and 
loaded into vehicles for movement off-site 

Recycling plant with 
reprocessing facilities 

500m The sorting line does not comprise 
processing facilities. It could not be located 
500m from all existing habitations without 
radically changing the profiles of the 
recultivation of the existing dumpsite. These 
profiles were developed to shed and 
manage surface water to reduce landfill 
leachate and landfill gas and hence reduce 
environmental impact from the existing site. 
The location chosen is a relatively flat area 
to the south of the main dome of waste at 
the current landfill 
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We request that an SPZ of 100 metres be allowed for this sorting line instead of the 
general 500m required for a full recycling plant with processing components, which 
would generally include a much greater array of mechanical equipment with the 
associated higher noise levels, and also additional processing activities on the 
recyclate. 
 
Anticipated impact of the sorting line on residential areas, comparison with existing 
impacts from this area at the current site, and proposed mitigation works to be 
included in construction and operation contracts to reduce or eliminate the impacts. 
 

Impact Impact from 
new sorting 
plant 

Impacts 
from the 
same area 
on the 
current 
landfill  

Comparison Mitigation 
measures 
proposed 

Noise from 
vehicles 
coming to and 
from the site 
and unloading 

Most vehicles 
bringing 
waste to the 
site will 
unload at the 
sorting plant; 
vehicles will 
also come to 
the sorting 
plant to 
remove 
recyclate and 
wastes 

Around the 
same 
number of 
vehicles 
enter and 
leave the 
site at 
present, but 
this access 
is to the 
West of the 
proposed 
sorting 
plant: nearer 
to residents 
to the west 
of the 
current 
landfill and 
further away 
from those 
to the south  

Greater impact 
of noise from 
vehicle 
movement and 
unloading for 
those 
residents to 
the South of 
the landfill; 
little different 
to those 
residents to 
the West of 
the landfill 

Limited operational 
hours for the 
sorting plant so 
that night-working 
(currently in place 
at the landfill) will 
not take place. 
Waste arriving out 
of hours is 
deposited directly 
onto the landfill. 
Noise bunds to be 
installed between 
the sorting and 
storage areas and 
the residential 
areas, and planted 
to give additional 
noise protection. 

Noise from 
equipment 

A screen and 
conveyor belt 
are additional 
equipment, 
together with 
wheeled unit 
to move 
recyclate 
containers 

Intermittent 
noise from 
equipment 
working on 
the current 
site as 
machinery 
works 
across the 
whole area 
of the 
dumpsite.  

The proposal 
is a more 
continuous 
noise level 
than from 
machinery on 
the current 
landfill and will 
contain a 
wider range of 
frequencies  

1. Limited 
operational hours 
for the sorting 
plant so that 
night-working 
(currently in place 
at the landfill) will 
not take place 
2.Noise bunds to 
be installed 
between the 
sorting and 
storage areas and 
the residential 
areas, and 
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Impact Impact from 
new sorting 
plant 

Impacts 
from the 
same area 
on the 
current 
landfill  

Comparison Mitigation 
measures 
proposed 

planted to give 
additional noise 
protection. 

Groundwater 
pollution 

Sorting line to 
be on a 
hardstanding 
laid to a slope 
with integral 
drainage 
system and 
sump. No 
impact on 
groundwater. 

Current 
waste site is 
uncovered 
with 
precipitation 
moving 
through the 
waste to 
generate 
leachate 
which 
escapes to 
the east of 
the site. 
Borehole 
data shows 
that the 
underlying 
groundwater 
is protected 
by an 
impermeabl
e layer so 
there is no 
impact on 
groundwater 

No change in 
impact 

Operational and 
management plan 
for the waters 
collected in the 
sump 

Surface water 
pollution 

The new 
sorting line 
has a 
hardstanding 
which will be 
cleaned 
regularly 
generating 
water with a 
low level of 
contamination
. Rainfall will 
add to the 
volume of 
lightly 
contaminated 
surface water 

Precipitation 
goes into 
the landfill 
and 
generates 
landfill 
leachate 
that 
discharges 
to the East 
of the site, 
which does 
not affect 
the local 
residents, 
but is 
discharged 
to the river 
system. 

The sorting 
line with 
hardstanding 
and roof will 
generate 
lightly 
contaminated 
water that will 
be collected 
and managed 
as opposed to 
the current 
area where 
water goes 
into the waste 
and leaves the 
site as 
leachate. 
There is no 

Clean surface 
water from the roof 
of the sorting plant 
will be diverted to 
fire pond. 
Water falling onto 
the hardstanding, 
or cleaning water, 
will be collected in 
a surrounding 
drainage system 
and diverted to a 
sump. From here it 
will be used for 
wetting the aerobic 
windrows in the 
composting site, 
and may be used 
for washwaters. 
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Impact Impact from 
new sorting 
plant 

Impacts 
from the 
same area 
on the 
current 
landfill  

Comparison Mitigation 
measures 
proposed 

Heavy 
rainfall 
results in 
solids being 
washed out 
from the 
waste 
creating 
mud pools 
on the site 
access 
roads that 
also 
overflow into 
residential 
areas. 

impact on 
residential 
properties and 
the overall 
environmental 
impact is 
positive. 

Any surplus will be 
settled and 
analysed prior to 
either discharge to 
river if of 
acceptable quality, 
or diverted to the 
leachate pond. 

Odour There will be 
odours from 
the incoming 
waste that is 
deposited, 
screened and 
sorted on the 
sorting line.  

The area for 
the sorting 
line is 
currently 
uncovered 
municipal 
waste, and 
the odour is 
high. Some 
waste 
vehicles 
deposit their 
loads here 
for sorting, 
and there is 
landfill 
mining in 
this area 
exposing old 
waste, also 
generating 
odours. 

It is not 
certain that 
the odours in 
the future 
from a sorting 
line will be 
greater than 
the current 
odour levels 
experienced 
by residents, 
some of 
which (to the 
west) are 
much nearer 
than 100 
metres to 
open areas of 
new and old 
municipal 
waste 

1. Regular 
washing of the 
sorting line 
hardstanding to 
prevent build-up of 
waste materials 
2. Screening 
bunds to be built 
between 
residential areas 
and the sorting 
line and storage 
area will reduce air 
flow to residential 
areas. This effect 
will be increased 
by tree planting on 
the bunds 
(although these 
will take time for 
maximum effect)  
wind speed in the 
area is usually low 
 

Dust/particulat
e emissions 

Limited to 
waste 
unloading 
and dust from 
the screening 
process. 
Operating on 
metalled road 

Existing 
vehicle 
movements 
at the landfill 
generate 
large 
amounts of 
particulate 

Dust/particulat
e emissions 
from the waste 
will be higher 
in the future 
because a far 
larger 
proportion of 

1. dust 
suppression spray 
system to be used 
in the waste 
reception/ 
unloading area 
and screening 
point 
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Impact Impact from 
new sorting 
plant 

Impacts 
from the 
same area 
on the 
current 
landfill  

Comparison Mitigation 
measures 
proposed 

or 
hardstanding 
will reduce 
dust from 
vehicles. 

through the 
lack of 
efficient 
access 
roads on the 
landfill.  
However the 
number of 
vehicles 
moving over 
this part of 
the landfill is 
less than 
envisaged 
for the 
sorting 
plant. 

waste will be 
unloaded in 
this area. 
Dust control 
measures are 
required to 
avoid high 
levels of 
particulates/ 
dust reaching 
residential 
areas 

2. regular 
washing of sorting 
hardstanding to 
prevent build-up of 
waste that can 
generate dust 
3. noise 
bunds will also act 
as a barrier to 
lateral movement 
of particulates 
4. replaceme
nt collection 
vehicles will 
generate lower 
emissions 
5. new 
access roads and 
hardstanding will 
reduce emissions 
from vehicles 
6. new 
access roads will 
be cleaned 
regularly 

Air emissions 
from the 
process 

Really limited 
to particulates 
and dust as 
above 

Currently 
the area 
emits landfill 
gas as well 
as 
generating 
particulates 
and dust. 
Undergroun
d fires are 
not 
associated 
with this part 
of the 
current 
dump. 

No issue None 

Air emissions 
from fuel use 
in vehicles and 
operational 
plant 

Conveyor 
belt, screen 
and loading 
shovel 
generate air 
emissions as 
well as most 

Only a 
proportion of 
waste 
vehicles 
move 
through this 
area and 

More plant 
machinery will 
be in regular 
use than on 
the current 
site, leading to 
slightly higher 

1. dilution 
over the 100 
metres distance is 
substantial  
2. the noise 
bunds and planting 
also act to absorb 
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Impact Impact from 
new sorting 
plant 

Impacts 
from the 
same area 
on the 
current 
landfill  

Comparison Mitigation 
measures 
proposed 

incoming 
waste 
vehicles 
depositing at 
the sorting 
site 
Hardstanding 
allows 
vehicles to 
operate 
without 
unnecessary 
strain on the 
engine, which 
reduces 
emissions. 
The 
investment 
plan will 
replace older 
vehicles with 
new stock 
offering less 
emissions per 
tonne of 
waste 

machinery 
use is 
intermittent 

level of 
emissions for 
those living to 
the south of 
the sorting site 

atmospheric 
pollutants and 
shield the local 
residents 
3. vehicles 
run on 
hardstanding and 
do not need to 
move in low gear 
all of the time 

 

Vermin, 
rats, flies, 
birds, dogs 

The sorting 
line is the first 
deposit point 
for waste and 
will be an 
attraction for  
vermin unless 
control 
systems are 
in place to 
prevent 
storage of 
waste 
materials at 
this site 

There are 
existing 
problems 
from rats, 
dogs, birds 
and flies for 
local 
residents as 
there are no 
control 
systems and 
the 
uncovered 
waste is 
available for 
food and 
breeding 
sites, and 
the sight of 
birds on the 
site and 
flocking 

The total 
amount of 
available food 
source will 
reduce with 
recultivation of 
the landfill and 
vermin will be 
attracted to 
concentrate in 
this area of the 
sorting plant 
unless 
controlled. 

1. Extensive 
vermin control 
programmes for 
the new 
development, 
including 
extermination 
programme for 
rodents in advance 
of any excavations 
and movement of 
existing waste. 
2. Operational and 
management plan 
to prohibit  
stockpiling 
incoming waste, 
ensure clearance 
of residual waste 
and compost 
materials, set a 
maximum storage 
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Impact Impact from 
new sorting 
plant 

Impacts 
from the 
same area 
on the 
current 
landfill  

Comparison Mitigation 
measures 
proposed 

around the 
site. 

time for recyclate. 
3. Regular 
washing of the 
hardstanding to 
avoid waste build-
up. 
4. Monitoring and 
control system in 
place. 
5. Fencing and 
gates around the 
area to exclude 
dogs. 

Visual 
nuisance 

Substantial 
visual 
nuisance from 
vehicle 
movements, 
stockpiles of 
recyclate and 
the sorting 
line offering 
continual 
movement at 
the site 

High visual 
nuisance at 
present from 
the 
unmanaged 
landfill 

A different 
visual 
nuisance than 
at present 

The noise bunds 
between the 
sorting plant and 
the residential 
areas will shield 
residents from the 
visual nuisance. 
These will be 
planted. 
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10 Appendix 4 Organization of waste management structure 

 
 
 

   

Organization of the MSW management
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Source: CEMI
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11 Appendix 5 Manuals, Plans and Procedures required for 
the waste service 

Implementation of the ESAP and ESMMP requires a set of manuals and procedures 
to be developed, each of which requires training of the relevant personnel (this is in 
addition to general training on the objectives of the new waste management system 
and the need for mitigation measures). Some of these need to be in place prior to 
commencement of the construction phase. 
 
Operational and management manual for all parts of the waste service drafted during 
technical assistance project and developed into final manual and procedures to 
include 
▪ Recruitment policies 
▪ Restoration plan for the landfill 
▪ Health and Safety plan for all operations 
▪ Construction plan and construction quality assurance procedures for new cell 

construction, access road construction and final restoration 
▪ Recultivation plan for existing dump, including phasing of work to enable disposal 

to continue throughout the planned changes 
▪ Environmental Monitoring plan for the site 
▪ Emergency plan, identifying responsibilities 
▪ Leachate management plan 
▪ Operational and management manual, including dust management plans for the 

construction work 
 
Each policy and plan needs to have a feedback and annual review process that will 
be a part of the audit process 
 
The plans will be developed during EBRD Phase 3 and be comprehensive such as: 
 
Content of Health and Safety Plan and Procedures 
 
Development of health and safety plan and procedures for waste collection personnel  
including: 
▪ Protective clothing 
▪ Reversing alarm on vehicles 
▪ Communication system 
▪ Washing facilities prior to eating and drinking and changing areas to enable a 

change of clothes after shift  
▪ Lidded containers to reduce infestation by rats and insects and reduce dogs in 

the vicinity of collection points 
▪ Maintenance of collection points and containers 
▪ Sufficient collection bins at each collection point to avoid waste on the ground 

needing to be picked up 
▪ Maintenance of vehicles and lifting gear 
▪ Immunization programme for workers 
▪ Allocation of responsibilities within collection crew, particularly for operating lift 

mechanisms and in emergencies 
▪ Separate collection of identified special and hazardous waste in non-compactor 

vehicles and disposal directly to landfill 
 
Development of health and safety plan and procedures for personnel at the landfill 
complex including: 
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▪ Characterization and weighing of incoming waste, particularly special loads 
▪ clear traffic movement routes on the site 
▪ Speed limit for vehicles on site 
▪ Protective clothing including footwear, ear defenders and masks where required 
▪ Reversing alarm on vehicles on the site 
▪ Site vehicles to have air conditioned cabs and roll-over bars 
▪ Landfill machinery to work on shallow gradients (particularly relevant to 

recultivation of the current landfill)   
▪ Compaction of waste in thin layers  to reduce potential for underground fires and 

subsidence as well as opportunities for rodent burrows 
▪ Restrict working area for disposal and provide guidance to vehicles to tip along a 

working face 
▪ Medical, veterinary and abattoir waste to be buried at the base of working face 
▪ All waste to be covered by the end of the working day to prevent insect breeding 
▪ Vermin control programmes in place 
▪ Communication system between site office and landfill cell workers 
▪ Washing facilities prior to eating and drinking and changing areas to enable a 

change of clothes after shift  
▪ Immunization programme for workers 
▪ Restricted access to the landfill and the working area. Fencing the landfill to 

exclude dogs and visitors 
▪ Vermin control programmes 
▪ Allocation of responsibilities within site staff, particularly for leadership in 

emergencies 
▪ Monitoring programmes to include air quality at the disposal and sorting/MBT 

sites for occupational levels of dust and fungal spores 
 
Training provided and training records maintained for all personnel 
 
Accidents to be entered in accident book, analysed and reported 
 


