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ANNEX

CRITERIA AND PROCEDURES FOR THE ACCEPTANCE OF WASTE AT LANDFILLS
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Appendix A

SAFETY ASSESSMENT FOR ACCEPTANCE
OF WASTE IN UNDERGROUND STORAGE

1. SAFETY PHILOSOPHY FOR UNDERGROUND STORAGE: ALL TYPES

1.1. The importance of the geological barrier

Isolation of wastes from the biosphere is the ultimate objective for the final disposal of wastes
in underground storage. The wastes, the geological barrier and the cavities, including any
engineered structures constitute a system that together with all other technical aspects must fulfil
the corresponding requirements.

The requirements of the Water Framework Directive (2000/60/EC) can be fulfilled only by
demonstrating the long-term safety of the installation (see section 1.2.7). Article 11(3)(j) of
Directive 2000/60/EC generally prohibits the direct discharge of pollutants into groundwater.
Article 4(1)(b)(i) of Directive 2000/60/EC requires Member States to take measures to prevent
the deterioration of the status of all bodies of groundwater.

1.2. Site-specific risk assessment

The assessment of risk requires the identification of:
— the hazard (in this case the deposited wastes),
— the receptors (in this case the biosphere and possibly groundwater),
— the pathways by which substances from the wastes may reach the biosphere, and
— the assessment of impact of substances that may reach the biosphere.

Acceptance criteria for underground storage are to be derived from, inter alia, the analysis of
the host rock, so it must be confirmed that no site-related conditions specified in Annex I to the
Landfill Directive (with an exemption of Annex I(2), (3), (4) and (5)) are of relevance.

The acceptance criteria for underground storage can be obtained only by referring to the local
conditions. This requires a demonstration of the suitability of the strata for establishing a storage,
i.e. an assessment of the risks to containment, taking into account the overall system of the
waste, engineered structures and cavities and the host rock body.

The site specific risk assessment of the installation must be carried out for both the operational
and post-operational phases. From these assessments, the required control and safety measures
can be derived and the acceptance criteria can be developed.

An integrated performance assessment analysis shall be prepared, including the following
components:

1. geological assessment;

2. geomechanical assessment;

3. hydrogeological assessment;

4. geochemical assessment;

5. biosphere impact assessment;

6. assessment of the operational phase;
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7. long-term assessment;

8. assessment of the impact of all the surface facilities at the site.

1.2.1. Geological assessment

A thorough investigation or knowledge of the geological setting of a site is required. This
includes investigations and analyses of kind of rocks, soils and the topography. The geological
assessment should demonstrate the suitability of the site for underground storage. The location,
frequency and structure of any faulting or fracturing in surrounding geological strata and the
potential impact of seismic activity on these structures should be included. Alternative site
locations should be considered.

1.2.2. Geomechanical assessment

The stability of the cavities must be demonstrated by appropriate investigations and predictions.
The deposited waste must be part of this assessment. The processes should be analysed and
documented in a systematic way.

The following should be demonstrated:

1. that during and after the formation of the cavities, no major deformation is to be
expected either in the cavity itself or at the earth surface which could impair the
operability of the underground storage or provide a pathway to the biosphere;

2. that the load-bearing capacity of the cavity is sufficient to prevent its collapse during
operation;

3. that the deposited material must have the necessary stability compatible with the geo-
mechanical properties of the host rock.

1.2.3. Hydrogeological assessment

A thorough investigation of the hydraulic properties is required to assess the groundwater flow
pattern in the surrounding strata based on information on the hydraulic conductivity of the rock
mass, fractures and the hydraulic gradients.

1.2.4. Geochemical assessment

A thorough investigation of the rock and the groundwater composition is required to assess
the present groundwater composition and its potential evolution over time, the nature and
abundance of fracture filling minerals, as well as a quantitative mineralogical description of the
host rock. The impact of variability on the geochemical system should be assessed.

1.2.5. Biosphere impact assessment

An investigation of the biosphere that could be impacted by the underground storage is required.
Baseline studies should be performed to define local natural background levels of relevant
substances.

1.2.6. Assessment of the operational phase

For the operational phase, the analysis should demonstrate the following:

1. the stability of the cavities as in section 1.2.2;

2. no unacceptable risk of a pathway developing between the wastes and the biosphere;

3. no unacceptable risks affecting the operation of the facility.
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When demonstrating operational safety, a systematic analysis of the operation of the facility
must be made on the basis of specific data on the waste inventory, facility management and the
scheme of operation. It is to be shown that the waste will not react with the rock in any chemical
or physical way, which could impair the strength and tightness of the rock and endanger the
storage itself. For these reasons, in addition to wastes that are banned by Article 5(3) of the
Landfill Directive, wastes that are liable to spontaneous combustion under the storage conditions
(temperature, humidity), gaseous products, volatile wastes, wastes coming from collections in
the form of unidentified mixtures should not be accepted.

Particular incidents that might lead to the development of a pathway between the wastes and
the biosphere in the operational phase should be identified. The different types of potential
operational risks should be summarised in specific categories. Their possible effects should be
evaluated. It should be shown that there is no unacceptable risk that the containment of the
operation will be breached. Contingency measures should be provided.

1.2.7. Long-term assessment

In order to comply with the objectives of sustainable landfilling, risk assessment should cover
the long-term. It must be ascertained that no pathways to the biosphere will be generated during
the long-term post-operation of the underground storage.

The barriers of the underground storage site (e.g. the waste quality, engineered structures, back
filling and sealing of shafts and drillings), the performance of the host rock, the surrounding
strata and the overburden should be quantitatively assessed over the long-term and evaluated
on the basis of site-specific data or sufficiently conservative assumptions. The geochemical
and geohydrological conditions such as groundwater flow (see sections 1.2.3 and 1.2.4), barrier
efficiency, natural attenuation as well as leaching of the deposited wastes should be taken into
consideration.

The long-term safety of an underground storage should be demonstrated by a safety assessment
comprising a description of the initial status at a specified time (e.g. time of closure) followed
by a scenario outlining important changes that are expected over geological time. Finally, the
consequences of the release of relevant substances from the underground storage should be
assessed for different scenarios reflecting the possible long-term evolution of the biosphere,
geosphere and the underground storage.

Containers and cavity lining should not be taken into account when assessing the long-term
risks of waste deposits because of their limited lifetime.

1.2.8. Impact assessment of the surface reception facilities

Although the wastes taken at the site may be destined for subsurface disposal, wastes will be
unloaded, tested and possibly stored on the surface, before reaching their final destination. The
reception facilities must be designed and operated in a manner that will prevent harm to human
health and the local environment. They must fulfil the same requirements as any other waste
reception facility.

1.2.9. Assessment of other risks

For reasons of protection of workers, wastes should be deposited only in an underground storage
securely separated from mining activities. Waste should not be accepted if it contains, or could
generate, hazardous substances which might harm human health, e.g. pathogenic germs of
communicable diseases.
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