Roadstone Ltd Lands at Huntstown Quarry, Finglas, Dublin 11
Waste Licence Review Application Inert Soil Waste Recovery Facility

ATTACHMENT H2 WASTE ACCEPTANCE PROCEDURES

The proposed waste acceptance procedures for inert soil waste imported to Huntstwon Quarry for
backfilling and restoration purposes are detailed in the Waste Acceptance and Handling Plan, a copy of
which is provided under cover of this Attachment.
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Roadstone Limited Huntstown Inert Waste Recovery Facility
Waste Acceptance and Handling Plan Finglas, Dublin 11

1 INTRODUCTION

1.1 Huntstown Inert Waste Recovery Facility

The Environmental Protection Agency (hereinafter ‘the Agency’ or ‘EPA’) issued a waste licence to
Roadstone Ltd. (hereinafter ‘Roadstone’) in respect of an inert waste recovery facility at Huntstown
North Quarry, Finglas, Dublin 11 on 11th February 2015 (Ref. W0277-01).

A number of pre-commencement submissions in respect of the soil recovery facility, including a
Closure, Restoration and Aftercare Management Plan (CRAMP) and Environmental Liabilities Risk
Assessment (ELRA) were submitted to the Agency following the award of the waste licence.
These submissions were approved by the Agency and the Financial Provisions required on foot of
these were put in place by Roadstone during September 2015. Backfiling and soil recovery
activity commenced at the facility in October 2015.

The waste licence provides for

0] Backfilling of up to 7,295,000 tonnes (approximately 3,840,000m?) of naturally
occurring waste materials, principally excess inert soil, stones and/or broken rock
excavated on construction and development sites, to re-use in backfilling and
restoring a void created by extraction of bedrock at the North Quarry at Huntstown;

(i) Separation of any non-inert construction and demolition waste (principally metal,
timber, PVC pipes and plastic) unintentionally imported to site;

(iii) Transfer of any separated waste streams to @edlcated waste inspection and
quarantine facility for temporary storage(\épendmg inspection, testing and
potential removal to off-site to authon@d m?aste disposal or recovery facilities;

(iv) Stockpiling and storage of mported@&s‘éll pending re-use as cover material during

final phase of restoration; S

v) Progressive restoration of tr@ éﬁllled void (including placement of cover soils
and seeding) and return to &??ﬁ@%ural grassland habitat and

(vi) Environmental monitorg o?’ noise, dust, surface water and groundwater for the
duration of the propose\ te restoration works and for a short aftercare period.

The total volume of backfilled sggﬁ‘requwed to create the restored landform is approximately
3,840,000m*. The backfilled m@@rlals will be subject to a degree of compactive effort in order to
maximise the overall capacity of the proposed recovery facility. An average target compaction
density of 1.9¢m® assumed for tonnage assessment purposes, gives an overall requirement for
approximately 7,295,000 tonnes of inert soil and/or subsoil.

Up to approximately 50,000m* (95,000tonnes) of the inert soil and stone required to backfill the
quarry and/or reprofile the ground surface may be sourced from existing soil stockpiles and/or
screening berms around the application site. All remaining soil and stone to be used in the
restoration of the application site will be imported from external construction work sites. These
materials are most likely to be sourced from

0] greenfield development sites (where there has been no significant disturbance or
degradation of soil below the upper nutrient rich topsoil layer)

(i) development sites in previously developed urban areas, beneath a defined zone
close to the present day ground surface which has been built up, disturbed or
impacted by previous development or land use)

(iii) excavations of buried utilities (specifically stone / gravel / aggregate surround fill)

When the proposed waste facility is operational, small volumes of aggregate will be imported for
use in construction of temporary haul road over filled soils as required.
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Roadstone Limited Huntstown Inert Waste Recovery Facility
Waste Acceptance and Handling Plan Finglas, Dublin 11

An estimate of the material quantities required to complete backfilling of the application site is
provided below: -

Table 1.1
Material Import Requirements
Material Quantity Source
(tonnes)
Inert subsoil, stones and rock 7,160,000 Imported
tonnes
Stockpiled Soil 95,000 tonnes In-situ
Aggregate 20,000 tonnes Imported

1.2 Classes of Licensed Waste Activities

The waste licence issued to Roadstone by the Environmental Protection Agency (EPA) provides
for the following licensed activities (as per the Fourth Schedule of the Waste Management Acts

1996 (as amended).
® Class R5 : Recycling / reclamation of other inorganic materials, which includes soil
cleaning resulting in recovery of the soil and recycling of inorganic construction
materials (Principal Activity).
(i) Class R3 : Recycling / reclamation of organic éﬁbstances which are not used as

solvents (including composting and othergbiological transformation processes)
which includes gasification and pyrolyso®l\1§ﬁng the components as chemicals and

&
(iii) Class R13 : Storage of waste pen%’@ﬁ@‘hy of the operations numbered R1 to R12.
S
S
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Roadstone Limited Huntstown Inert Waste Recovery Facility
Waste Acceptance and Handling Plan Finglas, Dublin 11

2 WASTE ACCEPTANCE

The excavation and blasting of limestone has been undertaken at the Huntstown Quarry
Complex for the past four decades, following grant of an outline permission in or around
1969. It is understood that quarrying at the northern and central areas was commenced at
some time in the early-to-mid 1980’s, on foot of a planning permission granted in 1982.

In August 2014, Roadstone secured planning permission for continuation of quarrying at its
Huntstown Quarry complex for a further 20 year period (Fingal County Council Ref. No
FW12A-0022, An Bord Pleanala Ref. No. 06F.241693). The overall development proposal,
which was subject to EIA, included provision for ultimate backfilling and restoration of the
existing North, West and South Quarries and the planned Central Quarry to original ground
level.

At the present time, backfiling and restoration of the North Quarry is proceeding in
accordance with the existing planning permission and waste licence. The maximum
permitted waste intake is currently 750,000 tonnes per annum.

Only inert waste is recovered at this waste recovery facility. Soil and stones are recovered
directly at the facility by placing it on or land without any further processing. No processing
or recycling of inert construction and demolition (C&D) waste to produce recycled (or
secondary) aggregate takes place at the licenced waste facility.

2.1 Prior Approval of Waste Producers / Waste Collectors

Inert waste (soil and stone) shall only be accepted afg the recovery facility from waste
producers and/or waste collectors who have beeg pre-approved by the site operator,

Roadstone Ltd. S

oy
Approval to import inert waste to the facility s‘ﬁ only be issued to waste producers and/or
waste collectors who can demonstrate o‘they have a valid waste collection permit and
have a proven track record in the con\gﬁ{\ tion, waste management and/or haulage sectors.

Once approved, each waste colleg&(gﬁill be issued with a unique reference code / number
which identifies both it and ngzé\s%urce site from whence the imported soil and stone
originated. This reference codebdq\l\ﬁumber must be presented at the weighbridge each time
a consignment of inert soil @\aste is brought to the facility. Failure to present a valid
customer code will meanoO consignment will be rejected and not permitted to access the

facility.

2.2 Basic Characterisation

Basic characterisation is the first step in the waste acceptance procedure and typically
constitutes a full characterisation of the waste by gathering all necessary information to
facilitate safe recovery in the long term. Basic characterisation is required for each type of
waste intake.

The inert materials to be accepted at the site for use in backfilling / recovery activities are
identified by their European Waste Catalogue reference number below

EWC Code Waste Description
17 05 04 Soil and stones other than those mentioned in 17 05 03
2002 02 Soil and stones
501.00180.00109.03 WASTE ACCEPTANCE AND HANDLING PLAN 5
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Roadstone Limited Huntstown Inert Waste Recovery Facility
Waste Acceptance and Handling Plan Finglas, Dublin 11

The above listed materials are included on the list of wastes in Clause 2.1.1 in Section 2 of
the Annex to Council Decision 2003/33/EC which are assumed to fulfil

0] the criteria set out for the definition of inert waste in Article 2(e) of the Landfill
Directive (1999/31/EC) and

(i) the criteria for intake to inert waste landfills listed in Section 2.1.2 of the Annex to
2003/33/EC.

On this basis it is considered reasonable to also assume that materials conforming to the
EWC codes listed above (and/or certified as such) can be classified as inert for waste
acceptance purposes at the licensed soil recovery facility at Huntstown.

Council Decision 2003/33/EC exempts wastes conforming to these EWC codes from the
general requirement for characterisation testing when they are submitted to a landfill for
inert waste. Notwithstanding this, it is considered prudent when accepting these wastes for
intake to a soil recovery facility such as Huntstown, to collect and record some
characterisation information in advance, in order to verify that the imported waste is / will be
inert and that it will present no risk to underlying ground and/or groundwater.

2.2.1 Intake from Greenfield Sites

In the case of soil and stone being sourced at, and imported from, a greenfield
development site, a letter of suitability will be required from an appropriately qualified or
competent person which provides the following information to Roadstone prior to
forwarding waste consignments to this waste facility &

The required letter of suitability will state the foIIowing@é

0] The waste is greenfield soil an@%otﬁ%e
(i) A description of the sourceﬁ@%ature of the soil and stone;

(i) The location of the SO \é\aﬁ? the soil and stone (including a map showing
the source site boun

(iv) The material is su@&b@ for use as backfill at the facility; and
v) The material wﬂ%@i cause environmental pollution at the facility.

The producer of the waste /or the waste collector will be responsible for ensuring that
the information provided Q orrect and pertains to the soil waste being / to be imported to
the facility.

Once Roadstone is satisfied on the basis of the information provided to it that the solil
wastes to be imported to the facility are inert, it shall issue approval to the waste producer /
collector allowing the waste to be recovered at the Huntstown facility.

2.2.2 Intake from Non-Greenfield Sites

The limit values for soil and stone to be accepted at the recovery facility shall be in
accordance with those set for inert waste in Section 2.1.2 of the Annex to Council Decision
2003/33 of 19 December 2002 establishing criteria for the acceptance of waste at landfills.
Test data shall be provided to confirm that the imported soils are inert and comply with the
adopted inert waste acceptance criteria. The limit values for waste intake at the facility as
set out in Council Decision 2003/33 are indicated in the table reproduced overleaf.

A copy of Council Decision 2003/33 is reproduced in full in Appendix A.
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Roadstone Limited

Waste Acceptance and Handling Plan

Huntstown Inert Waste Recovery Facility
Finglas, Dublin 11

Limit Values for Inert Waste Intake

Leaching Limit

e e Va.llues Limit Value
L/S Ratio = 10 I/kg ma/kg
mg/kg dry substance

Arsenic 0.5

Barium 20

Cadmium 0.04

Chromium (total) 0.5

Copper 2

Mercury 0.01

Molybdenum 0.5

Nickel 0.4

Lead 0.5

Antimony 0.06

Selenium 0.1 &

Zinc 4 \0@@

Chioride 809 ¢

Floride §Q§@

Sulphate 1000

Phenol Index “\(?&(g\p@ 1

Dissolved Organic Carboﬁ‘:o@\\ 500

Total Dissolved Solids éj\\o\ 4000

Total Organic Carba[b?oj 30,000

BTEX* 6

PCBs** 1

Mineral Oll 500

Polyaromatic Hydrocarbons 100

* Benzene, Toluene, Ethylbenzene and Xylenes

** Polychlorinated Biphenyls

For non-greenfield sites, only soil and stone which has less than 2% contamination with
materials of anthropogenic or non-natural origin (such as rubble, concrete, bricks, metal
etc.) will be accepted at this facility, as per Table A.2 of Schedule A of the licence.

For non-greenfield source sites where greater than 2,000 tonnes of soil and stone is to be
exported off-site to the Huntstown recovery facility, some basic characterisation testing will

be sought in advance.

Once Roadstone is satisfied on the basis of the information provided to it that the soil
wastes to be imported to the facility are inert, it shall issue approval to the waste producer /
collector allowing the waste to be recovered at the Huntstown facility

501.00180.00109.03
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Roadstone Limited Huntstown Inert Waste Recovery Facility
Waste Acceptance and Handling Plan Finglas, Dublin 11

2.2.3 Restrictions on Intake
The following intake restrictions shall apply at this facility:

0] consignments containing peat shall not be accepted

(i) consignments containing soil from known or suspect contaminated sites or
sites having a potentially high risk of contamination (eg. garage forecourts
or former industrial sites) shall not be accepted

(iii) consignments which could potentially contain asbestos, chemicals or any
hazardous materials shall not be accepted

(iv) waste from unknown and/or unrecorded sources shall not be accepted

(v) all inert soil accepted at the facility must have minimal quantities (<2%) of
other construction and demolition wastes intermixed with it (eg. metals,
plastic, wood, rubber etc.) shall not be accepted.

2.3 Compliance Testing

When wastes have been deemed to be acceptable for recovery at this facility on the basis
of a basic characterisation, they shall be subject to subsequent compliance testing to
demonstrate that they do in fact comply with basic characterisation and acceptance criteria.

As previously indicated, all waste materials to be accepted at this waste facility are included
on the list of wastes in Clause 2.1.1 in Section 2 of the Annex to Council Decision
2003/33/EC which are assumed to fulfil &

0] the criteria set out for the definitio%\@f inert waste in Article 2(e) of the
Landfill Directive (1999/31/EC)0§NdZ®

(i) the criteria for intake to inegvgggste landfills listed in Section 2.1.2 of the
Annex to 2003/33/EC. 0@2&9

As such, these wastes are also de %\d\to be exempt from the general requirement for
compliance testing. Notwithsta o' this exemption however, it is again considered
prudent to check the imported wastés to ensure compliance with the basic characterisation
information provided (which, ithb@\case of soil imported from a greenfield site at least, may
not have included any prior q@ﬁty testing).

In order to verify that theov‘gste being accepted and used for restoration purposes at this
recovery facility is inert,CRoadstone will undertake compliance testing on soil and stones
which have been imported to site. A representative sample of waste shall be taken from
one in every 120 loads of soil and stone accepted at the recovery facility (or every 2,000
tonnes). A leachate sample derived from each soil sample (at 10:1 liquid : solid ratio
typically) will be subject to compliance testing which for the initial period of operation at
least will comprise all contaminant indicators for inert waste identified in Council Decision
2003/33.

Limit values for inert soils shall be in accordance with those set by Council Decision
2003/33 of 19 December 2002 establishing criteria for the acceptance of waste at landfills.
Test data shall be used to confirm that the imported soils are inert and comply with
established waste acceptance criteria.

2.4 On-site Verification

CCTV cameras are mounted around the weighbridge and weighbridge office at Huntstown
and will be used to inspect all consignments being imported to the recovery facility. Any
waste materials that are deemed to be unacceptable for recovery at the facility on the basis
of a visual inspection at the weighbridge will be rejected and directed to an alternative
authorised waste facility.

As material is being unloaded, end-tipped and/or stockpiled at the active backfilling face
(soil and stones), it shall be subject to further visual inspection by site operatives to ensure
that it is consistent with the characterisation data provided and that there is no excessive
anthropogenic or non-natural material (<2%) intermixed with it.

501.00180.00109.03 WASTE ACCEPTANCE AND HANDLING PLAN 8
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Roadstone Limited Huntstown Inert Waste Recovery Facility
Waste Acceptance and Handling Plan Finglas, Dublin 11

If some contamination of soil and stones is immediately evident from visual inspection
(unusual colour, smell etc.) or if excessive quantities of construction and demolition waste
materials (such as metals, plastic, concrete, bricks, wood, rubber etc.) or other wastes are
included, it shall be loaded back onto the HGV and directed off-site.

The waste producer / waste collector who imported the suspect material to site will be
advised that no further loads will be accepted from the same source as the suspect
material, pending completion of more detailed waste characterisation (potentially including
testing) to confirm that all waste generated at the same source is inert and substantially
free of other (non-soil and stone) waste.

Testing shall be undertaken at the expense of the waste producer / waste collector. In this
instance, characterisation testing shall comprise a minimum of one batch leaching test for
parameters listed in Section 2.1.2 of Annex 2 of Council Decision 2003/33/EC.

2.5 Sanctions

If any waste consignment forwarded to the waste recovery facility

® fails to comply with the acceptance policy outlined above

(i) is inconsistent with the basic characterisation information provided

(iii) is discovered or suspected to have unacceptable waste intermixed with it
(iv) does not have a valid approval code on the accompanying documentation

it shall be not be accepted and directed off-site. &
A record of the rejection of the waste conS|gnment vw'#\be made in the site working folder.
If records indicate that consignments fro é;lrtlcular waste producer and/or waste
collector are being repeatedly rejected one will review whether or not to withdraw
approval for its continued use of the rec faC|I|ty
63‘\§
& ‘6\
Qé \\\\q
S
s\
&
&
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Roadstone Limited Huntstown Inert Waste Recovery Facility
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3 WASTE HANDLING

3.1 Importation of Waste

All soil and stones forwarded for backfilling / recovery purposes to be pre-sorted at source,
inert and free of construction or demolition waste or any non-hazardous / hazardous
domestic, commercial or industrial wastes.

Only inert soil and stones waste complying with limit values set by Council Decision
2003/33 of 19 December 2002 establishing criteria for the acceptance of waste at landfills
will be accepted at the waste recovery facility.

Materials shall be accepted at the site between 07.00 hours and 18.00 hours each
weekday and on Saturday. No materials shall be accepted at any other time including
Sundays and Public Holidays.

All soils imported to the site shall be brought in HGV trucks from the weighbridge at the
front of the site directly to the active backfilling face (soil and stones).

Following unloading at the active backfilling area, accepted consignments of soil and
stones will immediately be spread and compacted in-situ using a bulldozer.

3.2 Removal of Wastes Off-Site

Any excessive quantities of inert construction and demolition wastes inadvertently imported
and accepted at the site will be segregated, stockpiled gnd transferred to storage skips at
the waste quarantine area pending removal off—site L\@a local authorised construction and
demolition waste recovery facility. O *

Should minor quantities of non-inert was s@rlnupally metal, timber, PVC pipes and
plastic) be inadvertently imported among§¢§t son and stones, it too shall be separated out
(mechanically or by hand, as appropriate)s ockplled and temporarily stored in skips at the
waste quarantine area prior to remgy% ff site to appropriately authorised waste disposal

or recovery facilities oS &

In the unlikely event that su% tqed contamination of the soil matrix is subsequently
identified during the spreadln%\fj acement and compaction operations, it will be segregated
from the main waste body transferred to the covered waste inspection and quarantine
facility pending closer inspgction and testing to establish whether it is inert or not. Suspect
waste will be identified on the basis of visual inspection (unusual colour, intermixed wastes
etc) or by smell. Detailed records will be kept of all inspections and testing of suspect
wastes.

Should inspections and/or testing indicate that the materials transferred to the waste
inspection and quarantine facility are non-inert and cannot be accepted and used for
restoration purposes at this site, they will be placed in skips and covered pending removal
off-site by permitted waste collectors to a suitably permitted (or licensed) waste disposal or
recovery facility.
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Official Journal of the European Communities

L11/27

COUNCIL

COUNCIL DECISION
of 19 December 2002

establishing criteria and procedures for the acceptance of waste at landfills pursuant to Article 16
of and Annex II to Directive 1999/31/EC

(2003[33[EC)

THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European
Community,

Having regard to Council Directive 1999/31/EC of 26 April
1999 on the landfill of waste ('), and in particular Article 16
thereof and Annex II thereto,

Whereas:

KO
(1)  Pursuant to Article 16 of Directive 1999/31 él?\&(\ \@‘%

Commission is to adopt specific criteria an ﬁ)@%est
methods and associated limit values for eachyélass of

landfill. O
&

S

(2) A procedure should be laid down to determine the
acceptability of waste at landfills.

(3)  Limit values and other criteria should be set for waste
acceptable at the different classes of landfills.

(4 The test methods to be used for determining the accept-
ability of waste at landfills should be determined.

(5) It is appropriate from a technical point of view to
exempt from the criteria and procedures set out in the
Annex to this Decision those wastes generated by the
extractive industry that are deposited on-site.

(6) A suitably short transition period should be granted to
Member States to develop the necessary system to apply
this Decision and a further brief transition period may
be necessary for Member States to ensure the application
of the limit values.

() OJL 182,16.7.1999, p. 1.

(7) The measures provided for in this Decision are not in
accordance with the opinion of the Committee estab-
lished by Article 18 of Council Directive 75/442[EEC of
15 July 1975 on waste (). They therefore have to be
adopted by the Council in accordance with Article 18(4)
of that Directive,

ek"&
&

HAWED THIS DECISION:
QO

Article 1

This Decision establishes the criteria and procedures for the
acceptance of waste at landfills in accordance with the
principles set out in Directive 1999/31/EC and in particular
Annex II thereto.

Article 2

Member States shall apply the procedure as set out in section 1
of the Annex to this Decision to determine the acceptability of
waste at landfills.

Atticle 3

Member States shall ensure that waste is accepted at a landfill
only if it fulfils the acceptance criteria of the relevant landfill
class as set out in section 2 of the Annex to this Decision.

Article 4

The sampling and testing methods listed in section 3 of the
Annex to this Decision shall be used for determining the
acceptability of waste at landfills.

() OJ L 194, 25.7.1975, p. 39. Directive as last amended by Commis-
sion Decision 96/350(EC (O] L 135, 6.6.1996, p. 32).
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Atticle 5 Article 7

Without prejudice to existing Community legislation, the 1. This Decision shall take effect on 16 July 2004.

criteria and procedures as set out in the Annex to this Decision o . '

shall not apply to waste resulting from prospecting, extraction, 2. Member States shall apply the criteria set out in section 2

treatment and storage of mineral resources nor from the
working of quarries, when they are deposited on-site. In the
absence of specific Community legislation, Member States shall
apply national criteria and procedures.

Article 6

Any amendments necessary for future updating of this Decision
to scientific and technical progress shall be adopted by the
Commission, assisted by the Committee established under
Article 18 of Directive 75/442[EEC, for example adjustment of
the parameters in the lists of limit values and/or development
of acceptance criteria and limit values for additional subcate-
gories of landfills for non-hazardous waste.

of the Annex to this Decision by 16 July 2005.

Article 8

This Decision is addressed to the Member States.

Done at Brussels, 19 December 2002.

For the Council
The President
M. FISCHER BOEL
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ANNEX

CRITERIA AND PROCEDURES FOR THE ACCEPTANCE OF WASTE AT LANDFILLS

Introduction

This Annex lays down the uniform waste classification and acceptance procedure according to Annex II to Directive
1999/31/EC on the landfill of waste (the ‘Landfill Directive)).

In accordance with Article 176 of the Treaty, Member States are not prevented from maintaining or introducing more
stringent protective measures than those established in this Annex, provided that such measures are compatible with the
Treaty. Such measures shall be notified to the Commission. This could be of particular relevance with reference to the
limit values for cadmium and mercury in section 2. Member States may also introduce limit values for components not
included in section 2.

Section 1 of this Annex lays down the procedure to determine the acceptability of waste at landfills. This procedure
consists of the basic characterisation, compliance testing and on-site verification as defined in section 3 of Annex II to the
Landfill Directive.

Section 2 of this Annex lays down the acceptance criteria for each landfill class. Waste may be accepted at a landfill only
if it fulfils the acceptance criteria of the relevant landfill class as laid down in section 2 of this Annex.

Section 3 of this Annex lists the methods to be used for the sampling alg\‘g;ting of waste.
&
Appendix A defines the safety assessment to be carried out for &d@ound storage.
S
Appendix B is an informative Annex providing an overview, oﬁgﬁg@ landfill options available within the Directive and
examples of possible subcategorisation of landfills' non- Sads waste.
o, <
P &
s
1. PROCEDURE FOR THE ACCEPTANCEO{&\@VASTE AT LANDFILLS
ES
O
O
&
3
1.1. Basic characterisation aﬁ‘\
a
Basic characterisation is the first step in the acceptance procedure and constitutes a full characterisation of the

waste by gathering all the necessary information for a safe disposal of the waste in the long term. Basic
characterisation is required for each type of waste.

1.1.1.  Functions of basic characterisation

(a) Basic information on the waste (type and origin, composition, consistency, leachability and — where
necessary and available — other characteristic properties)

(b) Basic information for understanding the behaviour of waste in landfills and options for treatment as laid out
in Article 6(a) of the Landfill Directive

(c) Assessing waste against limit values
(d) Detection of key variables (critical parameters) for compliance testing and options for simplification of
compliance testing (leading to a significant decrease of constituents to be measured, but only after demon-

stration of relevant information). Characterisation may deliver ratios between basic characterisation and
results of simplified test procedures as well as frequency for compliance testing.

If the basic characterisation of waste shows that the waste fulfils the criteria for a landfill class as laid down in
section 2 of this Annex, the waste is deemed to be acceptable at this landfill class. If this is not the case, the waste
is not acceptable at this landfill class.

The producer of the waste or, in default, the person responsible for its management, is responsible for ensuring
that the characterisation information is correct.

The operator shall keep records of the required information for a period to be defined by the Member State.
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1.1.2.  Fundamental requirements for basic characterisation of the waste

(a) Source and origin of the waste

(b) Information on the process producing the waste (description and characteristics of raw materials and
products)

(c) Description of the waste treatment applied in compliance with Article 6(a) of the Landfill Directive, or a
statement of reasons why such treatment is not considered necessary

(d) Data on the composition of the waste and the leaching behaviour, where relevant
(e) Appearance of the waste (smell, colour, physical form)
(f) Code according to the European waste list (Commission Decision 2001/118/EC) (')

(g) For hazardous waste in case of mirror entries: the relevant hazard properties according to Annex III to
Council Directive 91/689/EEC of 12 December 1991 on hazardous waste (?)

(h) Information to prove that the waste does not fall under the exclusions of Article 5(3) of the Landfill Directive
(i) The landfill class at which the waste may be accepted
() If necessary, additional precautions to be taken at the landfill

(k) Check if the waste can be recycled or recovered.

1.1.3.  Testing .
&
As a general rule waste must be tested to obtain the above infor n. In addition to the leaching behaviour,

the composition of the waste must be known or determine(& ting. The tests used for basic characterisation
must always include those to be used for compliance @\

The content of the characterisation, the extent of la {ét&y testing required and the relationship between basic
characterisation and compliance checking depenQQQm\ ¢ type of waste. A differentiation can be made between:

(a) wastes that are regularly generated 1n£ @me process;
(b) wastes that are not regularly ge@p"atgf}g

The characterisations outlined in p 1&3 ) and (b) will provide information that can be directly compared with
acceptance criteria for the relevantelass of landfill and, in addition, descriptive information can be supplied (e.g.
the consequences of dep0s1tE¢\W1th municipal waste).

(a) Wastes regularly generated in the same process

These are individual and consistent wastes regularly generated in the same process, where:

— the installation and the process generating the waste are well known and the input materials to the
process and the process itself are well defined,

— the operator of the installation provides all necessary information and informs the operator of the landfill
of changes to the process (especially changes to the input material).

The process will often be at a single installation. The waste can also be from different installations, if it can be
identified as single stream with common characteristics within known boundaries (e.g. bottom ash from the
incineration of municipal waste).

For these wastes the basic characterisation will comprise the fundamental requirements listed in section 1.1.2
and especially the following:

— compositional range for the individual wastes,
— range and variability of characteristic properties,

— if required, the leachability of the wastes determined by a batch leaching test andfor a percolation test
andfor a pH dependence test,

— key variables to be tested on a regular basis.

OJ L 47, 16.2.2001, p. 1

M o
(® OJ L 377, 31.12.1991, p. 20. Directive as last amended by Directive 31/1994/EC (O] L 168, 2.7.1994, p. 28).

ol ol
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If the waste is produced in the same process in different installations, information must be given on the scope
of the evaluation. Consequently, a sufficient number of measurements must be taken to show the range and
variability of the characteristic properties of the waste. The waste can then be considered characterised and
shall subsequently be subject to compliance testing only, unless significant change in the generation processes
occur.

For wastes from the same process in the same installation, the results of the measurements may show only
minor variations of the properties of the waste in comparison with the appropriate limit values. The waste
can then be considered characterised, and shall subsequently be subject to compliance testing only, unless
significant changes in the generation process occur.

Waste from facilities for the bulking or mixing of waste, from waste transfer stations or mixed waste streams
from waste collectors, can vary considerably in their properties. This must be taken into consideration in the
basic characterisation. Such wastes may fall under case (b).

(b) Wastes that are not regularly generated

These wastes are not regularly generated in the same process in the same installation and are not part of a
well-characterised waste stream. Each batch produced of such waste will need to be characterised. The basic
characterisation shall include the fundamental requirements for basic characterisation. As each batch
produced has to be characterised, no compliance testing is needed.

&\‘3\0&
&

1.1.4.  Cases where testing is not required

)
Testing for basic characterisation can be dispensed Wltl‘bé\‘\okt'& following cases:

K
(a) the waste is on a list of wastes not requirin&@s&h@as laid down in section 2 of this Annex;

<
(b) all the necessary information, for the basic -&Pg@‘terisaﬁon, is known and duly justified to the full satisfaction
of the competent authority; éio$
S
(c) certain waste types where testing<¥S dihpractical or where appropriate testing procedures and acceptance
criteria are unavailable. This mustcH€ justified and documented, including the reasons why the waste is
deemed acceptable at this landfill' class.

&

o
1.2 Compliance testing

When waste has been deemed acceptable for a landfill class on the basis of a basic characterisation pursuant to
section 1, it shall subsequently be subject to compliance testing to determine if it complies with the results of the
basic characterisation and the relevant acceptance criteria as laid down in section 2.

The function of compliance testing is periodically to check regularly arising waste streams.

The relevant parameters to be tested are determined in the basic characterisation. Parameters should be related to
basic characterisation information; only a check on critical parameters (key variables), as determined in the basic
characterisation, is necessary. The check has to show that the waste meets the limit values for the critical
parameters.

The tests used for compliance testing shall be one or more of those used in the basic characterisation. The testing
shall consist at least of a batch leaching test. For this purpose the methods listed under section 3 shall be used.

Wastes that are exempted from the testing requirements for basic characterisation in section 1.1.4(a) and section
1.1.4(c) are also exempted from compliance testing. They will, however, need checking for compliance with basic
characterisation information other than testing.

Compliance testing shall be carried out at least once a year and the operator must, in any event, ensure that
compliance testing is carried out in the scope and frequency determined by basic characterisation.

Records of the test results shall be kept for a period that will be determined by the Member State.
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1.3. On-site verification

Each load of waste delivered to a landfill shall be visually inspected before and after unloading. The required
documentation shall be checked.

For waste deposited by the waste producer at a landfill in his control, this verification may be made at the point
of dispatch.

The waste may be accepted at the landfill, if it is the same as that which has been subjected to basic
characterisation and compliance testing and which is described in the accompanying documents. If this is not the
case, the waste must not be accepted.

Member States shall determine the testing requirements for on-site verification, including where appropriate rapid
test methods.

Upon delivery, samples shall be taken periodically. The samples taken shall be kept after acceptance of the waste
for a period that will be determined by the Member State (not less than one month; see Article 11(b) of the
Landfill Directive.

2. WASTE ACCEPTANCE CRITERIA

This section sets out the criteria for the acceptance of waste at each landfill class, including criteria for
underground storage.

N4
In certain circumstances, up to three times higher limit values for spgcific parameters listed in this section (other
than dissolved organic carbon (DOC) in sections 2.1.2.1, 2.2.2, 2,3+ and 2.4.1, BTEX, PCBs and mineral oil in

section 2.1.2.2, total organic carbon (TOC) and pH in se #3.2 and loss on ignition (LOI) andfor TOC in

section 2.4.2, and restricting the possible increase of the Jimi&%alue for TOC in section 2.1.2.2 to only two times

the limit value) are acceptable, if QO\

S

— the competent authority gives a permit for. @Q ied wastes on a case-by-case basis for the recipient landfill,
taking into account the characteristics @@Q andfill and its surroundings, and

S
— emissions (including leachate) fronggqé ]\ﬁdﬁll, taking into account the limits for those specific parameters in
this section, will present no additi risk to the environment according to a risk assessment.
&)
&

Member States shall report to the Gommission on the annual number of permits issued under this provision. The
reports shall be sent to the Cogﬁlssion at intervals of three years as part of the reporting on the implementation
of the Landfill Directive in accordance with the specifications laid down in Article 15 thereof.

Member States shall define criteria for compliance with the limit values set out in this section.
2.1. Criteria for landfills for inert waste

2.1.1.  List of wastes acceptable at landfills for inert waste without testing

Wastes on the following short list are assumed to fulfil the criteria as set out in the definition of inert waste in
Article 2(e) of the Landfill Directive and the criteria listed in section 2.1.2. The wastes can be admitted without
testing at a landfill for inert waste.

The waste must be a single stream (only one source) of a single waste type. Different wastes contained in the list
may be accepted together, provided they are from the same source.

In case of suspicion of contamination (either from visual inspection or from knowledge of the origin of the
waste) testing should be applied or the waste refused. If the listed wastes are contaminated or contain other
material or substances such as metals, asbestos, plastics, chemicals, etc. to an extent which increases the risk
associated with the waste sufficiently to justify their disposal in other classes of landfills, they may not be
accepted in a landfill for inert waste.

If there is a doubt that the waste fulfils the definition of inert waste according to Article 2(e) of the Landfill
Directive and the criteria listed in section 2.1.2 or about the lack of contamination of the waste, testing must be
applied. For this purpose the methods listed under section 3 shall be used.

EPA Export 10-11-2016:02:25:44



16.1.2003

Official Journal of the European Communities

L11/33

2.1.2.1.

EWC code Description Restrictions
1011 03 | Waste glass-based fibrous | Only without organic binders
materials
1501 07 Glass packagingGlas
1701 01 Concrete Selected C & D waste only (¥)
1701 02 Bricks Selected C & D waste only (¥)
170103 | Tiles and ceramics Selected C & D waste only (*)
1701 07 Mixtures of concrete, bricks, | Selected C & D waste only (¥)
tiles and ceramics
1702 02 Glass
170504 | Soil and stones Excluding topsoil, peat; excluding soil and stones from
contaminated sites
1912 05 Glass
oo Xl
\}‘O’
2001 02 Glass Separately collectq@&lass only
&
)
2002 02 Soil and stones Only frc@\;\ é@ﬁen and parks waste; Excluding top soil, peat

=

must be known.

Selected construction and demolition waste (C & D Wa&®‘Q 3 low contents of other types of materials (like metals, plastic,
soil, organics, wood, rubber, etc). The origin of the

. X7 Q . . .
— No C & D waste from constructions, pollut dEWL@Snorgamc or organic dangerous substances, e.g. because of production
processes in the construction, soil polluti

made clear that the demolished con

ge and usage of pesticides or other dangerous substances, etc., unless it is

was not significantly polluted.

— No C&D waste from constructiorfg, @%ted, covered or painted with materials, containing dangerous substances in

significant amounts. 6\

C

X,

&

(Y

Waste not appearing on this list must be subject to testing as laid down under section 1 to determine if it fulfils
the criteria for waste acceptable at landfills for inert waste as set out in section 2.1.2.

Limit values for waste acceptable at landfills for inert waste

Leaching limit values

The following leaching limit values apply for waste acceptable at landfills for inert waste, calculated at liquid to
solid ratios (L[S) of 2 1/kg and 10 lfkg for total release and directly expressed in mg/l for C; (the first eluate of
percolation test at L/S = 0,1 1/kg). Member States shall determine which of the test methods (see section 3) and
corresponding limit values in the table should be used.

_ _ C
Lfs =2 lfkg Lfs =10 Ifkg (percolat?on test)
Component

mg/kg dry substance mg/kg dry substance mgl
As 0,1 0,5 0,06
Ba 7 20 4
cd 0,03 0,04 0,02
Cr total 0,2 0,5 0,1
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Ls =2 Ik 1S =10 Ik G
N 8 B 8 (percolation test)
Component
mg/kg dry substance mg/kg dry substance mg|l
Cu 0,9 2 0,6
Hg 0,003 0,01 0,002
Mo 0,3 0,5 0,2
Ni 0,2 0,4 0,12
Pb 0,2 0,5 0,15
Sb 0,02 0,06 0,1
Se 0,06 0,1 0,04
Zn 2 4 1,2
Chloride 550 800 460
Fluoride 4 10 & 2,5
NS
&
Iph 560 (*) ‘é§)\0 (*) 1500
Sulphate .
u&\\\&%
QO
Phenol index 0,5 Océ&\ 1 0,3
A
NN
Y SN
DOC (*¥) 240 . %S 500 160
Fea .\\(\‘z\
O\\
TDS (¥ 2\‘@%& 4000 —
L L

R}

(*)  If the waste does not meet these valuc\sC%r sulphate, it may still be considered as complying with the acceptance criteria if
the leaching does not exceed eitherof the following values: 1500 mg/l as CO at L/S=0,1 l)kg and 6 000 mgfkg at
L/S=10 l/kg. It will be necessa to use a percolation test to determine the limit value at L/S=0,1 l/kg under initial
equilibrium conditions, th@%’s\ the value at L/S =10 l/kg may be determined either by a batch leaching test or by a
percolation test under conditions approaching local equilibrium.

(**)  If the waste does not meet these values for DOC at its own pH value, it may alternatively be tested at L/S = 10 1/kg and a pH
between 7,5 and 8,0. The waste may be considered as complying with the acceptance criteria for DOC, if the result of this
determination does not exceed 500 mg/kg. (A draft method based on prEN 14429 is available).

(***) The values for total dissolved solids (TDS) can be used alternatively to the values for sulphate and chloride.

2.1.2.2. Limit values for total content of organic parameters

In addition to the leaching limit values under section 2.1.2.1, inert wastes must meet the following additional
limit values:

-
TOC (total organic carbon) 30 000 (¥
BTEX (benzene, toluene, ethylbenzene and xylenes) 6
PCBs (polychlorinated biphenyls, 7 congeners) 1
Mineral oil (C10 to C40) 500
PAHs (polycyclic aromatic hydrocarbons) Member States to set limit value

(*) In the case of soils, a higher limit value may be admitted by the competent authority, provided the DOC value of 500 mg/kg is
achieved at L/S=10 l/kg, either at the soil's own pH or at a pH value between 7,5 and 8,0.
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2.2

2.2.1.

2.2.2.

Criteria for landfills for non-hazardous waste
Member States may create subcategories of landfills for non-hazardous waste.

In this Annex limit values are laid down only for non-hazardous waste, which is landfilled in the same cell with
stable, non-reactive hazardous waste.

Wastes acceptable at landfills for non-hazardous waste without testing

Municipal waste as defined in Article 2(b) of the Landfill Directive that is classified as non-hazardous in Chapter
20 of the European waste list, separately collected non-hazardous fractions of household wastes and the same
non-hazardous materials from other origins can be admitted without testing at landfills for non-hazardous waste.

The wastes may not be admitted if they have not been subjected to prior treatment according to Article 6(a) of
the Landfill Directive, or if they are contaminated to an extent which increases the risk associated with the waste
sufficiently to justify their disposal in other facilities.

They may not be accepted in cells, where stable, non-reactive hazardous waste is accepted pursuant to Article
6(c)(iii) of the Landfill Directive.

Limit values for non-hazardous waste

The following limit values apply to granular non-hazardous waste accepted in the same cell as stable, non-reac-
tive hazardous waste, calculated at L/S =2 and 10 1/kg for total release and directly expressed in mg/l for C, (in
the first eluate of percolation test at L/S = 0,1 1/kg). Granular wastes include all wastes that are not monolithic.
Member States shall determine which of the test methods (see section 3jZ&nd corresponding limit values in the
table should be used.

&
NN
o
< C
L/S=2 lfkg S @6 L/S =10 lkg 0
Components o\Q é:g\ (percolation test)
)
mg/kg dry subsk cg\é‘ mg/kg dry substance mg/l
R
As 0@9{\&\ 2 0.3
Co
.
Ba aﬁ:\\o 30 100 20
o
cd © 0,6 1 0,3
Cr total 4 10 2,5
Cu 25 50 30
Hg 0,05 0,2 0,03
Mo 5 10 3,5
Ni 5 10 3
Pb 5 10 3
Sb 0,2 0,7 0,15
Se 0,3 0,5 0,2
Zn 25 50 15
Chloride 10 000 15000 8500
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Ls =2 Ik 1S =10 Ik G
N 8 B 8 (percolation test)
Components

mg/kg dry substance mg/kg dry substance mg|l
Fluoride 60 150 40
Sulphate 10 000 20 000 7 000
DOC (¥ 380 800 250
TDS (**) 40 000 60 000 —

(*) If the waste does not meet these values for DOC at its own pH, it may alternatively be tested at L/S = 10 1/kg and a pH of
7,5-8,0. The waste may be considered as complying with the acceptance criteria for DOC, if the result of this determination
does not exceed 800 mg/kg (A draft method based on prEN 14429 is available).

(**) The values for TDS can be used alternatively to the values for sulphate and chloride.

Member States shall set criteria for monolithic waste to provide the same level of environmental protection given
by the above limit values.

Gypsum waste é\}&

S
Sin landfills for non-hazardous waste in cells
C and DOC given in sections 2.3.2 and 2.3.1
materials.

Non-hazardous gypsum-based materials should be disposed
where no biodegradable waste is accepted. The limit valuegs

shall apply to wastes landfilled together with gypsur@a
\Q S

Q&

Criteria for hazardous waste acceptable a@x@ls for non-hazardous waste pursuant to Article 6(c)(iii)

Stable, non-reactive means that the le% 1r\1‘§\%hav1our of the waste will not change adversely in the long-term,
under landfill design conditions or foreSeeable accidents:

O
— in the waste alone (for exarr:&e? by biodegradation),

— under the impact of loqﬁ\erm ambient conditions (for example, water, air, temperature, mechanical
constraints),

— by the impact of other wastes (including waste products such as leachate and gas).

Leaching limit values

The following leaching limit values apply to granular hazardous waste acceptable at landfills for non-hazardous
waste, calculated at L/S = 2 and 10 1/kg for total release and directly expressed in mg/l for C, ( the first eluate of
percolation test at LS =0,1 I/kg). Granular wastes include all wastes that are not monolithic. Member States
shall determine which of the test methods and corresponding limit values should be used.

_ _ C
Ljs =2 Ifkg L/ =10 kg (percolatfon test)
Components
mg/kg dry substance mg/kg dry substance mg|l
As 0,4 2 0,3
Ba 30 100 20
cd 0,6 1 0,3
Cr total 4 10 2,5
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- _ C
L/s =2 ljkg L/5 =10 likg (percolat?on test)
Components
mg/kg dry substance mg/kg dry substance mg|l
Cu 25 50 30
Hg 0,05 0,2 0,03
Mo 5 10 3,5
Ni 5 10 3
Pb 5 10 3
Sb 0,2 0,7 0,15
Se 0,3 0,5 0,2
Zn 25 50 15
Chloride 10 000 15000 8500
&
Fluoride 60 139 40
K
Sulphate 10 000 O&\\@@zo 000 7000
&
WX
P
DOC (¥ 380 Q\Qé:k» 800 250
e
X
DS () 40 096" 60 000 —

(*) If the waste does not meet these valué{‘% \OC at its own pH, it may alternatively be tested at L/S =10 l/kg and a pH of
7,5-8,0. The waste may be considered a plying with the acceptance criteria for DOC, if the result of this determination
does not exceed 800 mglkg (A draé\method based on prEN 14429 is available).

(**) The values for TDS can be use@tematively to the values for sulphate and chloride.

o

Member States shall set criteria for monolithic waste to provide the same level of environmental protection given
by the above limit values.

2.3.2.  Other criteria

In addition to the leaching limit values under section 2.3.1, granular wastes must meet the following additional

criteria:
Parameter Value
TOC (total organic carbon) 5% (*)
pH Minimum 6
ANC (acid neutralisation capacity) Must be evaluated

(*) If this value is not achieved, a higher limit value may be admitted by the competent authority, provided that the DOC value of
800 mg/kg is achieved at L/S=10 l/kg, either at the material's own pH or at a pH value between 7,5 and 8,0.

Member States must set criteria to ensure that the waste will have sufficient physical stability and bearing
capacity.

Member States shall set criteria to ensure that hazardous monolithic wastes are stable and non-reactive before
acceptance in landfills for non-hazardous waste.
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2.3.3.  Asbestos waste

Construction materials containing asbestos and other suitable asbestos waste may be landfilled at landfills for
non-hazardous waste in accordance with Article 6(c)(iii) of the Landfill Directive without testing.

For landfills receiving construction materials containing asbestos and other suitable asbestos waste the following
requirements must be fulfilled:

— the waste contains no other hazardous substances than bound asbestos, including fibres bound by a binding
agent or packed in plastic,

— the landfill accepts only construction material containing asbestos and other suitable asbestos waste. These
wastes may also be landfilled in a separate cell of a landfill for non-hazardous waste, if the cell is sufficiently
self-contained,

— in order to avoid dispersion of fibres, the zone of deposit is covered daily and before each compacting
operation with appropriate material and, if the waste is not packed, it is regularly sprinkled,

— a final top cover is put on the landfill/cell in order to avoid the dispersion of fibres,
— no works are carried out on the landfill/cell that could lead to a release of fibres (e.g. drilling of holes),

— after closure a plan is kept of the location of the landfill/cell indicating that asbestos wastes have been
deposited,

— appropriate measures are taken to limit the possible uses of the land after closure of the landfill in order to
avoid human contact with the waste.

For landfills receiving only construction material containing asbestos, the requirements set out in Annex I, point
3.2 and 3.3 of the Landfill Directive can be reduced, if the above r&@ﬁrements are fulfilled.

&
2.4, Criteria for waste acceptable at landfills for hazardo@@te
F3S
7o
S

2.4.1.  Leaching limit values ~0(\Q K

> &
The following leaching limit values app %&ranular waste acceptable at landfills for hazardous waste,
calculated at L/S =2 and 10 l/kg for totfl rfease and directly expressed in mgfl for C, (in the first eluate of
percolation test at L/S = 0,1 l/kg). Grallaf wastes include all wastes that are not monolithic. Member States
shall determine which of the test me{@ s and corresponding limit values in the table should be used.

8
V(\
© Ls =2 Ik LS =10 Ifk G
N 8 B 8 (percolation test)
Components
mg/kg dry substance mg/kg dry substance mg|l
As 6 25 3
Ba 100 300 60
cd 3 5 1,7
Cr total 25 70 15
Cu 50 100 60
Hg 0,5 2 0,3
Mo 20 30 10
Ni 20 40 12
Pb 25 50 15
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Commonns L/S =2 kg LS = 10 Ifkg (percolactgon s

mgjkg dry substance mgJkg dry substance mg/l

sb 2 5 1

Se 4 7 3

Zn 90 200 60

Chloride 17 000 25 000 15 000

Fluoride 200 500 120

Sulphate 25 000 50 000 17 000

DOC (¥ 480 1000 320

TDS () 70 000 100 000 —

(*) If the waste does not meet these values for DOC at its own pH, it may alternatively be tested at L/S = 10 1/kg and a pH of
7,5-8,0. The waste may be considered as complying with the acceptance crite(x&or DOC, if the result of this determination
does not exceed 1000 mgfkg. (A draft method based on prEN 14429.ds available.)

(**) The values for TDS can be used alternatively to the values for sulp and chloride.

by the above limit values. ~0<\Q®\
P &
P
2.4.2.  Other criteria 6

In addition to the leaching limit Values\ﬁg%er section 2.4.1, hazardous wastes must meet the following additional
©)

criteria: 3
Parameter Value
LOI (%) 10 %
TOC (¥) 6 % (**)
ANC (acid neutralisation capacity) Must be evaluated

(*) Either LOI or TOC must be used.
(**) If this value is not achieved, a higher limit value may be admitted by the competent authority, provided that the DOC value of
1000 mgfkg is achieved at L/S=10 l/kg, either at the material's own pH or at a pH value between 7,5 and 8,0.

2.5. Criteria for underground storage

For the acceptance of waste in underground storage sites, a site-specific safety assessment as defined in Annex A
must be carried out. Waste may be accepted only if it is compatible with the site-specific safety assessment.

At underground storage sites for inert waste, only waste that fulfils the criteria set out in section 2.1 may be
accepted.

At underground storage sites for non-hazardous waste, only waste that fulfils the criteria set out in section 2.2 or
in section 2.3 may be accepted.

At underground storage sites for hazardous waste, waste may be accepted only if it is compatible with the
site-specific safety assessment. In this case, the criteria set out in section 2.4 do not apply. However, the waste
must be subject to the acceptance procedure as set out in section 1.
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3. SAMPLING AND TEST METHODS

Sampling and testing for basic characterisation and compliance testing shall be carried out by independent and
qualified persons and institutions. Laboratories shall have proven experience in waste testing and analysis and an
efficient quality assurance system.

Member States may decide that:

1. the sampling may be carried out by producers of waste or operators under the condition that sufficient
supervision of independent and qualified persons or institutions ensures that the objectives set out in this
Decision are achieved;

2. the testing of the waste may be carried out by producers of waste or operators if they have set up an
appropriate quality assurance system including periodic independent checking.

As long as a CEN standard is not available as formal EN, Member States will use either national standards or
procedures or the draft CEN standard, when it has reached the prEN stage.

The following methods shall be used.
Sampling

For the sampling of waste — for basic characterisation, compliance testing and on-site verification testing — a
sampling plan shall be developed according to part 1 of the sampling standard currently developed by CEN.

General waste properties

EN 13137 Determination of TOC in waste, sludge and sediments

prEN 14346 Calculation of dry matter by determination of dry residue or water content

Leaching tests \)&.

prEN 14405 Leaching behaviour test - Up-flow percolati@i@t\est (Up-flow percolation test for inor-
ganic constituents) (\\\

EN 12457/1-4 Leaching — Compliance test fo&?@agﬁng of granular waste materials and sludges:

part 1:  L/S=2 lkg, partlgl@s\ge<4 mm

part 2:  L/S=10 l/kg,@ € size <4 mm

part 3:  L[S=2 a@‘g@k}l{:g, particle size <4 mm
IS

é‘()\ kﬁé\ particle size <10 mm
oQ\\

part 41 L

Digestion of raw waste

«©

\0
EN 13657 Dlgestlon(&\ subsequent determination of aqua regia soluble portion of elements (partial
digesticiof the solid waste prior to elementary analysis, leaving the silicate matrix intact)
EN 13656 Microwave-assisted digestion with hydrofluoric (HF), nitric (HNO,) and hydrochloric (HCI)

acid mixture for subsequent determination of elements (total digestion of the solid waste
prior to elementary analysis)

Analysis

ENV 12506 Analysis of eluates — Determination of pH, As, Ba, Cd, Cl, Co, Cr, CrV], Cu, Mo, Ni, NO,,
Pb, total S, SO,, V and Zn (analysis of inorganic constituents of solid waste and/or its
eluate; major, minor and trace elements)

ENV 13370 Analysis of eluates — Determination of ammonium, AOX, conductivity, Hg, phenol index,
TOC, easily liberatable CN, F (analysis of inorganic constituents of solid waste and/or its
eluate (anions))

prEN 14039 Determination of hydrocarbon content in the range of C10 to C40 by gas chromatog-

raphy
This list will be amended when more CEN standards are available.

For tests and analyses, for which CEN methods are not (yet) available, the methods used must be approved by the
competent authorities.
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1.1.

1.2

1.2.1.

Appendix A
SAFETY ASSESSMENT FOR ACCEPTANCE OF WASTE IN UNDERGROUND STORAGE
SAFETY PHILOSOPHY FOR UNDERGROUND STORAGE: ALL TYPES
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.

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), 0@'

— the pathways by which substances from the wastes may reach theﬁ%sphere, and

)
— the assessment of impact of substances that may reach tl@é@@here.

O
Acceptance criteria for underground storage are to beh ved from, inter alia, the analysis of the host rock, so it

must be confirmed that no site-related conditions in Annex I to the Landfill Directive (with an exemp-

tion of Annex 1(2), (3), (4) and (5)) are of relevagﬁo. &
AN
KO

xS
The acceptance criteria for undergroun Gt\o & can be obtained only by referring to the local conditions. This

requires a demonstration of the suitabili he strata for establishing a storage, i.e. an assessment of the risks to
containment, taking into account the %(&all system of the waste, engineered structures and cavities and the host
rock body. f\.

$

Q
The site specific risk assessmentof the installation must be carried out for both the operational and post-opera-

tional phases. From these assessments, the required control and safety measures can be derived and the accep-
tance 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;

7. long-term assessment;

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

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 suit-
ability 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.
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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 compositi%ésorequired to assess the present ground-
water composition and its potential evolution over time, the nature add abundance of fracture filling minerals, as
well as a quantitative mineralogical description of the host {gk e impact of variability on the geochemical
system should be assessed. o?ﬁo \é
&
S
§3, ¢
1.2.5. Biosphere impact assessment é"}&o\&\é‘
GO

An investigation of the biosphere that cg@l& }géa(\mpacted by the underground storage is required. Baseline studies
should be performed to define local nat %Q%ckground levels of relevant substances.

\0
O
3
&

1.2.6. Assessment of the operational phaS®

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.

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.
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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 conserva-
tive 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 evolu-
tion 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 o\g&\in an underground storage securely sepa-

rated from mining activities. Waste should not be accepted if itcogtains, or could generate, hazardous substances
which might harm human health, e.g. pathogenic germs (;&Qqqinunicable diseases.

$
K
P

Q<
2. ACCEPTANCE CRITERIA FOR UNDERGROUN%\%&@AGE: ALL TYPES
$)

RS
2.1. Excluded wastes Qo\\ ‘&\éﬁ(\
&

In the light of sections 1.2.1 to 1.2.8@§astes that may undergo undesired physical, chemical or biological trans-
formation after they have been d@ﬁsited must not be disposed of in underground storage. This includes the
following: oY

(a) wastes listed in Article 5(3) of the Landfill Directive;

(b) wastes and their containers which might react with water or with the host rock under the storage conditions
and lead to:
— a change in the volume,
— generation of auto-flammable or toxic or explosive substances or gases, or

— any other reactions which could endanger the operational safety and/or the integrity of the barrier.

Wastes which might react with each other must be defined and classified in groups of compatibility; the
different groups of compatibility must be physically separated in the storage;

(c) wastes that are biodegradable;
(d) wastes that have a pungent smell;

(e) wastes that can generate a gas-air mixture which is toxic or explosive. This particularly refers to wastes that:
— cause toxic gas concentrations due to the partial pressures of their components,

— form concentrations when saturated within a container, which are higher than 10 % of the concentration
which corresponds to the lower explosive limit;

(f) wastes with insufficient stability to correspond to the geomechanical conditions;

wastes that are auto-flammable or liable to spontaneous combustion under the storage conditions, gaseous
g P g g
products, volatile wastes, wastes coming from collections in the form of unidentified mixtures;

(h) wastes that contain, or could generate, pathogenic germs of communicable diseases (already provided for by
Article 5(3)(c) of the Landfill Directive).
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2.2.  Lists of waste suitable for underground storage

Inert wastes, hazardous and non-hazardous wastes, not excluded by sections 2.1 and 2.2 may be suitable for
underground storage.

Member States may produce lists of wastes acceptable at underground storage facilities in accordance with the
classes given in Article 4 of the Landfill Directive.

2.3.  Site-specific risk assessment
Acceptance of waste at a specific site must be subject to site-specific risk assessment.

The site-specific assessments outlined in section 1.2 for the wastes to be accepted at an underground storage
should demonstrate that the level of isolation from the biosphere is acceptable. The criteria have to be fulfilled
under storage conditions.

2.4.  Acceptance conditions
Wastes can be deposited only in an underground storage securely separated from mining activities.

Wastes that might react with each other must be defined and classified in groups of compatibility; the different
groups of compatibility must be physically separated in the storage.

&o
N
3. ADDITIONAL CONSIDERATIONS: SALT MINES \{\é
S
3.1. Importance of the geological barrier &* 'éﬁ
758
In the safety philosophy for salt mines, the rock surro\g{@i e waste has a two-fold role:
— it acts as host rock in which the wastes are e&é}z\%ﬁhted;

— together with the overlying and underlyigsiRipermeable rock strata (e.g. anhydrite), it acts as a geological
barrier intended to prevent groundw@e} ering the landfill and, where necessary, effectively to stop liquids
or gases escaping from the disposeﬁ< . Where this geological barrier is pierced by shafts and boreholes,
these must be sealed during operatiqrffo secure against ingress of water, and must be hermetically closed after
the underground landfill ceases te Sperate. If mineral extraction continues longer than the landfill operation,
the disposal area must, after theffandfill has ceased operating, be sealed with a hydraulically impermeable dam
which is constructed accordifg to the calculated hydraulically operative pressure corresponding to the depth,
so that water which may seep into the still operating mine cannot penetrate through to the landfill area;

— in salt mines, the salt is considered to provide total containment. The wastes will only make contact with the
biosphere in the case of an accident or an event in geological time such as earth movement or erosion (for
example, associated with sea-level rise). The waste is unlikely to change in storage, and the consequences of
such failure scenarios must be considered.

3.2. Long-term assessment

The demonstration of long-term safety of underground disposal in a salt rock should be principally undertaken
by designating the salt rock as the barrier rock. Salt rock fulfils the requirement of being impermeable to gases
and liquids, of being able to encase the waste because of its convergent behaviour and of confining it entirely at
the end of the transformation process.

The convergent behaviour of the salt rock thus does not contradict the requirement to have stable cavities in the
operation phase. The stability is important, in order to guarantee the operational safety and in order to maintain
the integrity of the geological barrier over unlimited time, so that there is continued protection of the biosphere.
The wastes should be isolated permanently from the biosphere. Controlled subsidence of the overburden or other
defects over long time are acceptable only if it can be shown, that only rupture-free transformations will occur,
the integrity of the geological barrier is maintained and no pathways are formed by which water would be able
to contact the wastes or the wastes or components of the waste migrate to the biosphere.

4. ADDITIONAL CONSIDERATIONS: HARD ROCK

Deep storage in hard rock is here defined as an underground storage at several hundred metres depth, where hard
rock includes various igneous rocks, e.g. granite or gneiss, it may also include sedimentary rocks, e.g. limestone
and sandstone.
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4.1. Safety philosophy

A deep storage in hard rock is a feasible way to avoid burdening future generations with the responsibility of the
wastes since it should be constructed to be passive and with no need for maintenance. Furthermore, the construc-
tion should not obstruct recovery of the wastes or the ability to undertake future corrective measures. It should
also be designed to ensure that negative environmental effects or liabilities resulting from the activities of present
generations do not fall upon future generations.

In the safety philosophy of underground disposal of wastes, the main concept is isolation of the waste from the
biosphere, as well as natural attenuation of any pollutants leaking from the waste. For certain types of hazardous
substances and waste, a need has been identified to protect the society and the environment against sustained
exposure over extended periods of time. An extended period of time implies several thousands of years. Such
levels of protection can be achieved by deep storage in hard rock. A deep storage for waste in hard rock can be
located either in a former mine, where the mining activities have come to an end, or in a new storage facility.

In the case of hard-rock storage, total containment is not possible. In this case, an underground storage needs to
be constructed so that natural attenuation of the surrounding strata mediates the effect of pollutants to the extent
that they have no irreversible negative effects on the environment. This means that the capacity of the near envir-
onment to attenuate and degrade pollutants will determine the acceptability of a release from such a facility.

The requirements of the EU Water Framework Directive (2000/60/EC) can only be fulfilled by demonstrating the
long-term safety of the installation (see section 1.2.7). The performance of a deep storage system must be assessed
in a holistic way, accounting for the coherent function of different components of the system. In a deep storage
in hard rock, the storage will reside below the groundwater table. Article 11(3)(j) of the Directive generally prohi-
bits the direct discharge of pollutants into groundwater. Article 4(1)(b)(i) of the Directive requires Member States
to take measures to prevent the deterioration of the status of all bodies of groundwater. For a deep storage in the
hard rock, this requirement is respected in that any discharges of hazardous substances from the storage will not
reach the biosphere, including the upper parts of the groundwater system accessible for the biosphere, in
amounts or concentrations that will cause adverse effects. Therefore the water flow paths to and in the biosphere
should be evaluated. The impact of variability on the geohydraulic system should assessed.

Gas formation may occur in deep storage in hard rock due to long-termddeterioration of waste, packaging and
engineered structures. Therefore, this must be considered in the desigi’of premises for a deep storage in hard
rock.
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Appendix B

OVERVIEW OF LANDFILLING OPTIONS PROVIDED BY THE LANDFHLL DIRECTIVE

Introduction

Figure 1 gives an overview of the landfilling possibilities for waste provided by the Landfill Directive together with some
examples of subcategories of the main classes of landfills. The starting point (upper left corner) is a waste which should be
landfilled. In accordance with Article 6(a) of the Landfill Directive, some treatment is required prior to landfilling for most
wastes. The general definition of ‘treatment’ is relatively broad and to a large extent left to the competent authorities in the
Member States. It is assumed that the waste does not belong to any of the categories listed in Article 5(3) of the Landfill
Directive.

Inert-waste landfill

The first question to ask could be whether or not the waste is classified as hazardous. If the waste is not hazardous
(according to the Hazardous Waste Directive (91/689/EC) and the current waste list), the next question could be whether
or not the waste is inert. If it meets the criteria for waste to be landfilled at an inert landfill (class A, see figure 1 and table
1), the waste may be placed at an inert landfill.

o&

Inert waste may alternatively be placed in landfills for non-hazardous was@rovided it fulfils the appropriate criteria
(which it generally should). *
N

%‘@

Non-hazardous waste laaﬁl{&%cludmg subcategories

If the waste is neither hazardous nor inert, t Qnust be non-hazardous, and it should go to a landfill for
non-hazardous waste. Member States may de &egorles of landfills for non-hazardous waste in accordance with
their national waste management strategies a as the requirements of the Landfill Directive are met. Three major
subcategories of non-hazardous waste landfllISs@?e shown in figure 1: landfill for inorganic waste with low organic/biode-
gradable content (B1), landfill for organic Whaste (B2), and landfill for mixed non-hazardous waste with substantial
contents of both organic/biodegradable agg”inorganic materials. Category B1 sites can be subdivided further into sites for
wastes that do not meet the criteria se¢ Put in section 2.2.2 for inorganic non-hazardous wastes that may be co-disposed
with stable, non reactive hazardous wastes (Bla) and sites for wastes that do meet those criteria (B1b). Category B2 sites
may, for example, be further subdivided into bioreactor landfills and landfills for less reactive, biologically treated waste.
Further subclassification of non-hazardous landfills may be desired by some Member States, and monofills and landfills
for solidified/monolithic waste may be defined within each subcategory (see the footnote below table 1). National
acceptance criteria may be developed by the Member States to ensure proper allocation of non-hazardous waste to the
various subcategories of non-hazardous waste landfills. If sub-classification of non-hazardous waste landfills is not desired,
all non-hazardous waste (subject of course to the provisions of Articles 3 and 5 of the Landfill Directive) may go to a
landfill for mixed non-hazardous waste (class B3).

Placement of stable, non-reactive hazardous waste in landfill for non-hazardous waste

If the waste is hazardous (according to Directive 91/689/EC and the current waste list), the treatment may have enabled
the waste to meet the criteria for placement of stable, non-reactive hazardous waste in non-hazardous waste landfills
within cells for inorganic waste with low organic/biodegradable content that meet the criteria in section 2.2.2 (class B1b).
The waste may be granular (rendered chemically stable) or solidified/monolithic.

Hazardous waste landfill

If the hazardous waste does not meet the criteria for placement in a class B1b landfill or cell for non-hazardous waste, the
next question could be whether or not it meets the criteria for acceptance at a landfill for hazardous waste (class C). If the
criteria are met, then the waste may be placed at a hazardous waste landfill.

If the criteria for acceptance at a hazardous waste landfill are not met, the waste may be subjected to further treatment
and tested again against the criteria, until they are met.
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Underground storage

Alternatively, the waste may be tested against the criteria for underground storage. If the criteria are met, the waste may
go to an underground storage facility for hazardous waste (landfill class D,,,). If the underground storage criteria are not
met, the waste may be subjected to further treatment and tested again.

Although underground storage is likely to be reserved for special hazardous wastes, this subcategory may in principle be
used also for inert waste (class D) and non-hazardous waste (class Dy 7
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Figure 1
Diagram showing the landfilling options provided by the Landfill Directive
WASTE TO BE > <
LANDFILLED
(some treatment
implied)

Is the waste
hazardous?

Are the criteria for placement of
non-reactive hazardous waste at

Are hazardous waste landfill
criteria met?

Further
treatment

landfill for non-hazardous
waste met? Yes
No
Is the waste Is subclassification \)&
inert? desired? Further
treatment —>
Y A
Is the wa
with low ic
cofitent?
08¢
Are the criteria for
underground hazardous
waste storage met?
No
Is the waste mainly
organic?
No, it is a mixture of
organic and inorganic
waste
A VY Blaand B1b B3 v A 4 C
Landfill for Landfill for non- Landfill for non- Landfill for non- Hazardous waste Unterground
inert waste(*) hazardous waste (*): hazardous waste (*): hazardous waste (*): landfill (*): storage site for
hazardous
Subcategory for Subcategory for Subcategory for mixed The waste may be waste (*)
inorganic waste with predominantly organic MSW with a substantial unstabilised or
low organic/ waste. May be split into content of both stabilised/solidified
biodegradable bioreactor landfill and organic/biodegradable

content (specific
criteria may apply)

landfill for pre-treated
organic waste. Specific
criteria may apply

and inorganic waste
(specific criteria may
apply)

(*) In principle, underground storage is also possible for inert and non-hazardous waste.
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Table 1

Overview of landfill classes and examples of subcategories

Landfill class Major  subcategories  (underground | ID Acceptance criteria

storage facilities, monofills and land-
fills for solidified, monolithic (¥) waste
possible for all landfill classes)

Landfill for inert waste Landfill accepting inert waste A Criteria for leaching and for content of organic components
are set at EU level (section 2.1.2). Criteria for content of
inorganic components may be set at Member State level.

Landfill for non-hazardous | Landfill for inorganic non-hazardous | Bla Criteria for leaching and total content are not set at EU level

waste waste with a low content of organic/

biodegradable ~matter, where the
wastes do not meet the criteria set out
in section 2.2.2. for those inorganic
non-hazardous wastes that may be
landfilled together with stable, non-
reactive hazardous waste
Landfill for inorganic non-hazardous | Blb Criteria for leaching and content of organics (TOC) and other
waste with a low content of organic/ properties are set at EU level, common for granular non-
biodegradable matter hazardous waste and for stable, non-reactive hazardous waste
(section 2.2). Additional stability criteria for the latter are to
be set ag-Member State level. Criteria for monolithic waste
mus&\b\’e set at Member State level
0‘(\
Landfill for organic non-hazardous | B2 {\\\ gSriteria for leaching and total content are not set at EU level
waste ; g?; \O\
Landfill for mixed non-hazardous BSQ\Q S Criteria for leaching and total content are not set at EU level
waste with substantial contents of (\Q \é}\
both organic/biodegradable waste an © (\Q‘}
inorganic waste. & §
Wl
Landfill for hazardous | Surface landfill for hazardou&%&% C Criteria for leaching for granular hazardous waste and total
waste \00 content of certain components have been laid down at EU
O level (section 2.4). Criteria for monolithic waste must be set
(\oﬁ‘\ at Member State level

QO

Additional criteria on content of contaminants can be set at
MS level

Underground storage site

D

HAZ

Special requirements at EU level are listed in Annex A

(*) Monolithic waste subcategories are only relevant for B1, C and D,

HAZ’

and possibly A.
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