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Introduction	
  
Landfill mining refers to the excavation, processing, treatment, and/or recovery of deposited
materials. As part of the European Union Technical Cooperation for Environment in India project
this Manual introduces some of the key landfill mining precautions that should be taken into
consideration to ensure the safe and effective processing of materials.
These precautions should be part of a detailed and comprehensive Work Plan by the contractor.
The Plan should explain all parts of landfill mining and should include information, such as waste
conditions, the engineered structure of the landfill and the surroundings, potential receptors to
pollution, contamination or nuisance, potential migration pathways (e.g., drains, ditches),
gas/leachate/groundwater quality and water level monitoring results, information sharing
mechanism with citizens, description of activities for fast and effective response to unexpected and
potentially adverse events, public health and safety protection, etc.
The contractor should appoint a coordinator to be in charge of the Plan, who will also be the main
contact person of the Municipal Corporation. At the same time, the Municipal Corporation should
develop a monitoring plan to ensure compliance with these precautions. From an environmental
perspective, the Municipal Corporation should examine the possibility of obtaining carbon credits
for greenhouse emissions reductions because of the landfill mining project.
The precautions are classified into four categories: Operational, Health & Safety, Environmental
and Other, and are based on an extensive review of case studies, demonstration projects,
research and bibliography.

Operational	
  
Ø Assess extensively the geotechnical engineering properties of the landfill before and during
landfill mining, including embankment stability.
Ø Ensure the geological stability of the landfill site during the whole period of landfill mining.
Ø Undertake regular analysis to determine compatibility of processed soil material as
embankment fill (e.g., compaction characteristics), given the variability of solid waste (e.g.,
depth, extent of degradation, period of disposal).
Ø Assess regularly the composition of processed materials (e.g., recyclables) and examine the
markets and acceptability/marketability of these materials.
Ø Consider the utilization of an on-site lab for regular analysis of samples (e.g., site
characterization, compliance monitoring, selection of treatment method, etc.)
Ø Develop a road traffic plan to minimize impact to the local community (e.g., congestion, noise)
and carefully position the site entrance, internal and external access routes.
Ø Judiciously examine the most appropriate screening technology taking into consideration the
end use of the recovered material as well as other parameters, such as efficiency, cost,
malfunctions, the significant quantity of waste that needs to be processed on a daily basis, etc.
Ø Ensure adequate back up equipment in case of breakdowns.
Ø Take appropriate measures at the site boundary and operational areas to prevent
unauthorized access (e.g., children, scavengers, vehicles).

Ø Place temporary fencing, visual markers etc., around excavations greater than a specified
depth (e.g., 1.2 meters) left unattended for any period of time.
Ø Formulate and implement a plan for landfill mining fire control.
Ø Ensure that operators excavating and moving wastes are diligent in the removal of
incompatibles wastes, in particular large solid metal objects.
Ø Use gas monitors with alarms to monitor levels of gas, including methane, at the location of
waste excavation and at buildings in proximity to the operations.
Ø Ensure that there are no processing limiting factors in the whole process (e.g., screening) that
can delay the mining process.

Environmental	
  
Ø Minimise noise, odour, dust and vibration. For example, consider the placement of noisy
equipment at isolated locations, working hours restrictions, use of water spray, etc.
Ø Assess the risk of gases, leachate, and liquid effluent and undertake measures to minimize the
respective risks.
Ø Assess and manage the risks of contamination from hazardous materials (e.g., batteries, gas
cans, medical waste, chemical compounds, biological hazards, radioactive materials,
fire/explosive hazards, asbestos, drums, etc.) to ensure the protection of the health of workers,
residents, etc. Where necessary proceed with special handling and disposal of hazardous
material.
Ø Consider site zoning, restriction of operations due to unfavourable weather conditions, fine
water sprays, vehicle decontamination measures, temporary covers, etc.
Ø Ensure that contaminants are not transferred off-site (e.g., due to inadequate vehicle
decontamination).
Ø Construct, where needed, special areas on site for the temporary storage of excavated solid
and recyclable materials, contaminated surface and groundwater, hazardous waste, etc.

Health	
  &	
  Safety	
  
Ø Assess health and safety risks and develop a comprehensive Health & Safety (H&S) Plan to
minimize or mitigate them. The H&S Plan shall address the following issues for the preoperation and operational period:
•
•

•

•

Hazard communication to inform personnel of potential risks.
Respiratory protection measures, including hazardous material identification and
assessment; engineering controls; written standard operating procedures; training in
equipment use; proper storage of materials; and periodic re-evaluation of safeguards.
Provisions to address landfill gas emissions during mining. Specific elements should
include monitoring components and frequency, establishment of action levels, and remedial
procedures to follow if action levels are met or exceeded.
Confined workspace safety procedures, including air quality testing for explosive
concentrations, oxygen deficiency, etc. before any worker enters a confined space.

•
•
•

•
•
•

Dust and noise control.
Special measures, in case of presence of asbestos.
Consideration for the provision of personal air monitoring equipment, including combustible
gas indicators, photoionization detectors (for monitoring organic vapours other than
methane), etc.
Mandatory and optional medical surveillance stipulations.
Safety training (e.g., accident prevention, use of personal protective equipment, hazardous
material handling and response, pathogen protection).
Recordkeeping.

Note: The level of detail of an H&S Plan and the specific provisions should be developed based on
unique conditions and hazards identified at the site where landfill mining is taking place and in
accordance to the Indian legislation and international best practices.
Ø In accordance to the H&S Plan, assess the necessity and provide where necessary the
following safety equipment:
•
•
•

Standard safety equipment (e.g., hard hats, steel-toed shoes, safety glasses and/or face
shields, protective gloves, and hearing protection).
Specialized safety equipment (e.g., chemically protective overalls, respiratory protection,
and self-contained breathing apparatus).
Monitoring equipment (e.g., a combustible gas meter, oxygen analyser).

Ø Examine the need for continuous air monitoring for methane, both in the cabs of vehicles and
in the reclamation area.
Ø Maintain comprehensive reporting of conditions, analyses, health and safety incidents, etc.

Other	
  
Ø Investigate Indian regulatory requirements related to landfill mining to ensure full compliance
with regulations, rules and other provisions.
Ø Obtain all relevant authorisations and approvals.
Ø Examine international best practices related to landfill mining and consider their adoption.
Ø Undertake a detailed economic analysis of landfill mining taking into consideration various
benefits and costs, as per the Table below.

Indicative Benefits and Costs of Landfill Mining
Benefits
Costs
Revenues
Recyclable and reusable materials
Combustibles sold as fuel
Reclaimed soil used as cover material/other uses
Continued use of site for landfill
Other

Avoided Costs
Landfill closure
Remediation of surrounding area
Post-closure care and monitoring
Construction of new landfill sites
Other

Capital Costs
Project planning
Site preparation
Equipment
Safety equipment
Other

Operational Costs
Labour costs
Contractual costs
Equipment fuel and maintenance
Landfilling of incompatible residual waste
Administrative and regulatory compliance
Worker training in safety procedures
Transportation costs
Treatment costs (e.g., hazardous waste, leachate, gas)
Other
Source: Barlow et al.
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