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Executive summary

We have written this guidance for waste producers and waste management operators
so that they can show that their wastes are acceptable for disposal at an appropriate
class of landfill in accordance with the Landfill Directive’ and Council Decision®. This
document updates and supersedes our Technical Guidance on sampling and testing of
waste to meet landfill waste acceptance procedures, 2005.

Waste producers must apply the waste hierarchy® in the management of their wastes. If
waste must be disposed of to landfill it has to be characterised to ensure that waste
management operators fully understand the nature of the wastes they will be recelv

This guidance is companion guidance to the Environment Agency's Hazardou
Technical Guidance WM2, which waste producers must follow for wastes t
contain dangerous substances. Waste producers must apply Waste Acce %
Criteria (WAC) to all waste destined for disposal to landfill once they ha

whether their waste is hazardous or non-hazardous.

This guidance covers:

e Classification and characterisation requirements for §

o Responsibilities of each party within the waste Qgﬁcterisation, sampling
and testing regime (Section 3);

e  Sampling schedules and testing requw@s (Sections 4 and 5);

e  Supporting information (Section );

e  Actions that could be underta g}m the event of failing a test criterion
(Section 6);

e  Key laboratory prociﬁps (Appendix 3).

Responsibilities

This guidance details ampling and testing waste producers have to undertake to
ensure their wastes roperly characterised. Landfill operators must receive
sufficient informa@t make an informed decision about whether they can accept the
waste.

! The Council Directive 1999/31/EC of 26th April 1999 on the landfill of waste

% The Council Decision of 19th December 2002 establishing criteria and procedures for the acceptance of
waste at landfills pursuant to Article 16 and Annex Il to Directive 1999/31/EC

3 http://www.defra.gov.uk/environment/waste/legislation/waste-hierarchy/
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The following three levels of testing are defined:

Testing Level

Responsibility

Objective

Level 1:
Basic Characterisation

Waste Producer

Full understanding of the waste.

Level 2:

Compliance with Basic
Characterisation (i.e.
consistency testing for
regularly generated
wastes)

Waste Producer

Periodic sampling to demonstrate
consistency with original understanding of a
regularly generated waste (i.e. the basic
characterisation) using key characteristics.
For singularly produced waste streams, Leve
2 testing is not required.

o)

Level 3:
On-site Verification

Landfill Operator

Consistency / compliance with basic

characterisation for visually non- con@mg

wastes and 'quick check' of key r
characteristics where approprlat

Level 1 Basic Characterisation

Waste producers are responsible for describing their waste in detail.

access too. They may also need specific chemical test data u

S

tAere is a justifiable

background information on the source and origin of the wasteWy should have

reason why testing is not required. The Basic Characterisatio

e  Waste source and origin.

e  The code applicable to the waste under

(EWC)".

. Determination if the waste has
>

st include:

N

ropean Waste Catalogue

;ardous properties as per WM2.

o In the case of hazardous v@the properties which render it hazardous.

e  The process producin
SIC code and char
affect its behavi

waste (including a description of the process, its
ics of its raw materials and products which may
er landfill conditions).

tment applied, or a statement of why treatment is not

e The waste
considereq ndcessary.

onfirmation that the waste is not prohibited from disposal to landfill (for
example liquid waste and whole used tyres).

The class of landfill the waste can be disposed at.

e  Confirmation of whether the waste requires testing. If the waste producer

decides that he cannot® or should not® test, he must agree why with the
Environment Agency.

4 In England, the EWC is transposed into domestic legislation by The List of Wastes (England)
Regulations 2005 SI 2005/895. We refer to the EWC here to reflect the requirements of the
Council Decisions annex, paragraph 1.1.2(f). However, the lists are essentially the same so
references are interchangeable.

\Y;
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We expect the following for wastes that require sampling and testing:

e  The full composition of the waste including hazardous constituents /
properties based on the known composition of the waste and likely
contaminants. The suite analysed should be informed by the requirements
of WM2.

e  The likely behaviour of the waste in a landfill and any additional precautions
the landfill operator must take. This may include short term leaching effects
if highly leachable components are present.

properties.

o Identification of key variables for compliance testing for regularly, %ra ed
wastes. \

WAC testing and limits (b

Waste producers may have to test waste to determine if it is h&ous or non-

hazardous. They may also have to test waste to confirm to all ies that the waste
has been fully characterised. The characterisation must resentative of the
wastes physical and chemical properties and consider ariability in the waste
stream. The Basic Characterisation must also be re tative of each individual load

Best Practice with reference to BS EN 14899 upporting technical guidance
CEN/TR 15310) to ensure samples are ri& tive of the waste.

The Council Decision sets specific limit$s only referred to as 'WAC leaching
limits', for a sub-set of the component the waste producer must consider in the
Basic Characterisation. These apply wastes destined for disposal in a landfill for
hazardous, stable non—reactiw@dous and inert waste. These limits are

sent to the disposal site. The waste producer ?&‘ elop a sampling plan using

independent of the test data determine if a waste is hazardous or non-
hazardous. Waste produc& not use them to decide whether their waste is
hazardous or non-hazard which they must do before they can decide which class
of landfill is suitable f ir waste.

The WAC limits a@ ed on:
o To@centraﬂon limits for the organic components and pH; as well as

o @:hable components.

T @ironmental Permitting Regulations (2010)’ dictates that the 10 I/kg leaching
te EN 12457-2002) is carried out for all waste types, unless there is any reason to

. @uspect that short term leaching will occur. For such highly leachable wastes, the

N

5 i.e. a physical form that makes testing impractical. A testing laboratory should be consulted
for confirmation and justification agreed with the Environment Agency

6 i.e. specific wastes which have known detailed composition and properties that would cause
undue health and safety concerns when tested. By definition, these wastes contain dangerous
substances and would be classified as hazardous. A testing laboratory should be consulted for
confirmation and justification agreed with the Environment Agency

" The Environmental Permitting (England and Wales) Regulations 2010, schedule 10, paragraph
7(e)
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*

waste producer can apply column leaching or lower L/S ratio tests identified in the
Council Decision (BS EN 12457-2002 Part 1 and prEN 14405).

Level 2  Compliance with Basic Characterisation

The waste producer may undertake Compliance testing to show that a 'regularly
generated waste' remains consistent with the original Basic Characterisation. Testing is
therefore to demonstrate that variability is within an acceptable range. Council
Decision 2003/33/EC requires that Compliance Testing is carried out at least once per
year and to the scope and frequency determined by the Basic Characterisation for

regularly generated wastes. (LQ
Level 3  Verification \(L

Verification testing is for the landfill operators to confirm that the waste he a t
conforms to the Basic Characterisation at the point of disposal. Checks at ge
are primarily visual and through verification of the accompanying docu ion for
each load received. However, we expect landfill operators to routine n%e and test
the waste they receive to confirm the Basic Characterisation. Landfi rators must
ensure that samples are retained either at the receiving site or at testing laboratory
for at least one month after they receive the test results to ens at they can verify
failures across a larger sample population. 6

site of production (that is, with
ularly generated wastes) these
heir waste off site.

*

Test failures

Where sample results exceed WAC leaching limits
the Basic Characterisation or Compliance testi
must be resolved before the waste producers

If a landfill operator accepts and deposif;
results that exceed a WAC leaching limj
must also provide a risk assessmen
assessment) to the Environmen'i%:

limit will not result in a significai

in his landfill prior to the receipt of test

ust report that to the waste producer. He
erence to a suitable existing risk

to show that the substance that exceeded the
ironmental threat.

Once a failure has been idgn\fi@4d, the landfill operator must not continue to accept
deliveries of the waste unt characterisation data has been reviewed and measures
taken to stop a reoccu?&qge.

Statistical a czes

We will acgeN Statistical analysis of data sets where the waste producer or landfill

operat ve that a test result that exceeds a WAC leaching limit is due to analytical

u Ty or is not representative of the waste population. Where results exceed

\Aﬁ ching limits at the site of production, the waste producer can use this

in ation to decide the most appropriate management option for his waste that may
clude further treatment before he sends his waste off site.

Any statistical analysis must be justified and agreed between the waste producer, the
receiving landfill operator and the Environment Agency as part of the process that
shows that the waste is acceptable at a particular class of landfill.
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1 Introduction

1.1 Background

The Landfill Directive (Article 11) and Annex I, requires that waste is properly
characterised and meets specific Waste Acceptance Criteria (WAC) prior to disposal at
a landfill site. For the purposes of this guidance, we assume that waste producers

*
have considered the waste hierarchy?® (that is to recover, re-cycle and re-use waste in Q
preference to landfilling it) and no practical alternative treatments are available. Q

wastes to meet landfill waste acceptance procedures' (Environment Agency, 2005

This guidance updates and supersedes our guidance on, 'Sampling and testing ol@
We have produced this guidance, following consultation with industry (Appe t

clarify the sampling and testing requirements for wastes to ensure that wh must
dispose of your waste to landfill you send it to the appropriate class® of gt
information you gather as a waste producer will also ensure you proy icient

information to any waste management operator to help him decide the‘njpst
appropriate treatment prior to disposal to landfill and to inform th(tﬁst— reatment waste

characterisation.

We have primarily targeted this guidance towards waste p dugs, once they have
decided whether their waste is hazardous or non-hazard nd where there is a
requirement to test against a specific acceptance limi iSposal at a landfill. A
number of wastes types do not require testing. Ho » where a waste producer
decides not to test their waste, they must justif&%y consider testing is

unnecessary (see section 3.2). .

A waste producer must only send his wa:
operated to protect the environment fro contaminants within his waste. The
Landfill Directive identifies a set of Acceptance Criteria (WAC), which includes
screening to determine what analical testing is required. It also includes a
combination of concentration li r total composition and leachable content to
ensure that waste is properl§ cterised. The European Commission developed the

e class of landfill designed and

WAC limit values (reprod jn Table 5.3) by running model scenarios, to reflect how
they expect the contamginant® within a landfill to respond to water infiltration over time.
They set leaching linyf a concentration that is unlikely to lead to emissions resulting
in harm to the eny r%nt against World Health Organisation (WHO) and Drinking

S). We therefore use WAC limit values to decide which class of
landfill is ap e for a particular type of waste.

L irective refers to

Environmental Permitting (England and Wales) Regulations 2010

% o EC Council Directive 1999/31/EC of 26th April 1999 as applied under the
http://www.environment-agency.gov.uk/business/requlation/31867.aspx

Council Decision refers to

® http://www.defra.gov.uk/environment/waste/legislation/waste-hierarchy/
® Landfill Directive, Article 4
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o EC Council Decision 2003/33/EC of 19" December 2002 establishing criteria
and procedures for the acceptance of waste at landfills pursuant to Article 16
and Annex Il of Directive 1999/31/EEC on the landfill of waste. Official
Journal of the European Communities L11 16.1.2003 http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L.:2003:011:0027:0049:EN:
PDF

We expect waste producers and landfill operators to be familiar with the requirements
of this legislation so that they understand the conditions and limitations of their use.

1.2 Objectives of the sampling and analysis progra Q

The Landfill Directive and associated Council Decision set out the waste ac anee
procedures for landfill. We summarise these as four overarching objectivey

e To ensure that waste is disposed of at a site permitted to In
compliance with European and UK legislation.

e  To demonstrate that there is insufficient organic ma’@thin the waste to

produce landfill gas in inert, hazardous or stable no ctive hazardous
waste (SNRHW) cells. Q
e To ensure that leachable substances are cepted at landfills that are

designed and operated to manage theK

e  Toinform appropriate treatmen e from leachable and total waste
concentrations prior to the dep %vastes within landfills. Relevant source
content information may also uired for the treatment operator to
compile an appropriate ch risation prior to final disposal.

The first objective above relate e compliance limits established by the Council
ree objectives.

Decision to meet the subseq

The second and third bjeés are to demonstrate that the waste is suitable for
disposal at a specific s of site, while the fourth objective summarises the Landfill
Directive requireme pre-treat wastes prior to disposal), to reduce the volume and
potential harm th@ Id occur following landfilling.

1.3 pporting guidance
W@g?roduced supporting regulatory guidance that provides overlapping
|

in on for specific waste types and pre-acceptance procedures that you can use

fordrther reference, context and industry specific factors:
L g

Q\ 1. Waste acceptance at landfills http://a0768b4a8a31e106d8b0-

50dc802554eb38a24458b98ff72d550b.r19.cf3.rackcdn.com/geho1110bte
w-e-e.pdf

2. Technical Guidance WM2 on hazardous waste (April 2011)
http://publications.environment-agency.qov.uk/PDF/GEHO0411BTRD-E-
E.pdf (an updated development draft was issued for review in August
2012 and includes discussion of the statistical techniques which could
be used as part of WAC). Herein referred to as WM2 or Technical
Guidance WM2
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3. Using the List of Wastes to code wastes. http://www.environment-
agency.gov.uk/static/documents/Business/low gquide v1.2 1397222.pdf

4. Classifying and coding wastes from physico-chemical treatment
facilities (HWRO06) http://www.environment-
agency.gov.uk/business/topics/waste/104765.aspx

5. Guidance on WAC and treatment: http://www.environment-
agency.gov.uk/business/sectors/108918.aspx

*
6. Treatment of waste for landfill (November 2011)

http://publications.environment-aqencv.qov.uk/PDF/GEHOllllBVD;%L

E.pdf

7. Guidance on hazardous waste http://www.environment- \\
agency.gov.uk/business/topics/waste/32200.aspx \

8. Guidelines for Ash Sampling and Analysis (March 2012’@

http://publications.environment-agency.gov.uk/PDF/G 11BTPZ-E-
E.pdf

This is not an exhaustive list and we will add to it as further gu@ e is published.
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2 Waste classification

2.1 European waste catalogue (List of Wastes)

Prior to waste destined for landfill leaving the premises of production, waste producers

must classify their waste using the List of Wastes (LoW) (formerly commonly identified

using the European Waste Catalogue® (EWC)). This provides a range of codes based Q .
on the process that produces the waste. Taken alongside the further interpretation

given in WM2, these can fall within one of five potential classifications: Q(L

e  Absolute Hazardous (AH). \(L

o Mirror-entry* Hazardous (MH) (to be confirmed by testing and/or s
material knowledge as per WM2). 6

e  Mirror-entry Non-hazardous (MN) (to be confirmed by testi Qor source
material knowledge as per WM2). ' % ,

e  'Absolute’ Non-hazardous (AN) (i.e. wastes not classifi a hazardous or
mirror-entry code).

Inert'. §

The waste producer should assess and sample hj @te to determine its status and
classification in accordance with our Hazardou e Technical Guidance (WM2).
While the WM2 guidance is for assessing s waste, you can use the same
processes to characterise any waste. Tbi\;ll form you what waste management

options you should consider. \
)

Where a 'waste population' is com of more than one waste type, for example
when two or more wastes or % waste are placed in a single container, then more

than one waste is present. Y t classify and describe each separately at the
premises of production. T of mixed waste codes is acceptable if justified for
non-hazardous wastes. y, you must consider the sampling of each waste type to
be a different sub—popﬁ‘@tlon 2 for separate assessment.

If you intend to di of the mixed waste at a landfill, you may need to undertake
additional testi& ecide what pre-treatment is required.

Z{)Qaste characterisation

Qassification includes allocation of an EWC code and a detailed evaluation of
t ste properties using a combination of a detailed knowledge of any source
. rocess in combination with chemical testing (Basic Characterisation).

waste description to a level of detail that can inform landfill operators and regulators.

&Q\ You can use the combination of EWC code and Basic Characterisation to refine the
This description must accompany the waste in accordance with your Duty of Care® to

1% Commission Decision 2000/532/EC

1 Sub-classification of non-hazardous waste from Landfill Directive, Article 2(e) and Council
Decision Annex, Section 2.1

12 as defined in Technical Guidance WM2 and See Glossary for definition

3 The Environmental Protection (Duty of Care) Regulations 1991 (as amended)
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ensure that the waste is disposed of legally and within the risk-based operational
framework of the receiving landfill site.

Any subsequent testing is to confirm that the Basic Characterisation remains valid for
that particular waste stream disposed of via a particular route. Mixing of waste
populations prior to compliance testing would invalidate the original Basic
Characterisation.

Testing to WAC limit values is required for wastes disposed of to landfills for hazardous

and inert waste as well as all wastes disposed of in cells for stable non-reactive .

hazardous waste. (LQ
While the EU has not set WAC limit values for non-hazardous wastes, non-hazardousQ
waste producers that wish to dispose of their waste to landfill must still fully

characterise their waste to show that it is not hazardous and to ensure they se i\()
the appropriate class of landfill. Where a waste is within the WAC limit value

particular class of landfill or a site where limits set at the EU level do not a e
behaviour of the waste must be within the requirements of the risk base ork
used to permit the landfill. That is, the waste received must not adve ct the

environment as predicted by the site specific hydrogeological and la gas risk

assessments. Q

Waste Sampling and Testing for Disposal to Landfill 5



3 Waste sampling and testing
responsibilities

3.1 Introduction

There are three levels of waste assessment:

. Level 1. Basic Characterisation. Q(L

o Level 2. Compliance with the Basic Characterisation for regularly gener&t

waste. \

e Level 3. Verification at the disposal site. \Q

The test methods undertaken at each level for substances analysed @ilar.
However, we accept that the sampling frequency and suite will reduce &om Level 1
(Basic Characterisation) to Level 3 (Verification) testing as set ou@ﬂ' able 3.1.

Table 3.1 Waste sampling and testing respc@bilities

Testing Level Responsibility Objective\Q‘

Level 1: Waste Producer | Full und&)anding of the waste.

Basic Characterisation .

Level 2: Waste Producer 5 ﬁQM sampling to demonstrate
Compliance with Basic |stency with original understanding
Characterisation (i.e. . x df a regularly generated waste (i.e. the
consistency testing for ,\\.‘ basic characterisation) using key
regularly generated $ characteristics.

wastes) For singularly produced waste streams,

i.e. where the entire waste stream has
been considered as part of the Basic

& characterisation, Level 2 testing is not

appropriate.
Level 3: J_andfill Operator | Consistency / compliance with basic
On-site Verificatio Q characterisation and 'quick check' of key

relevant characteristics where

6\ appropriate.
Sampll Q

dertaken for the Level 1 Basic Characterisation and Level 2 Compliance
é Characterlsatlon should be carried out at the site of waste production
|n

s 4 and 5). Waste producers should use the Basic Characterisation
ation to design a strategy for how they will manage their waste and, for regularly
%nerated wastes, ensure that the selected management strategy remains appropriate.
Q\ here Level 2 Compliance testing or Level 3 Verification testing indicates variation
& from the original Level 1 Basic Characterisation, the waste must be re-characterised in
full and the management strategy reappraised.

WAC testing (Section 5) of wastes for both total and leachable concentrations from the
site of production is important. We consider that where testing is required, waste
should remain at the site of production until the test data confirms which class of landfill
can accept it. Minimum laboratory turnarounds between sampling and receipt of
results for Level 1 or Level 2 tests are typically 7 to 14 days. Waste producers must
make provisions for keeping their waste on site pending receipt of the test results,

6 Waste Sampling and Testing for Disposal to Landfill



unless there are over riding environmental or amenity reasons why the waste must be
moved sooner (for example, waste is odorous), or we have agreed that the waste is
sufficiently homogeneous that it can be moved sooner. Waste producers must comply
with their Duty of Care obligations prior to moving their waste to ensure that the
receiving landfill operator can accept the waste in accordance with the permit.

The waste producer's primary responsibility is to fully assess the waste as part of the

Level 1 Basic Characterisation. Based on their knowledge of the pollution potential of

his waste, the waste producer may need to test for substances other than those where

specific limits are set in the Council Decision Annex to demonstrate no significant Q .
impact once the waste is within the body of the landfill. The analytical suite must use

information from the producing industrial source or known historical practices during

site redevelopments in order to provide landfill operators with details of a fully

characterised waste. This may include components such as solvents, ammonium) (L

cyanide, metals and petroleum products.

Waste producers should use Best Practice to sample the waste for examp QS EN
14899:2005 (Characterisation of Waste - Sampling Waste Materials (2 reviously
referred to from the European standard CEN/TR15310) (b

r

o Part 1: Guidance on selection and application of criteri sampling under
various conditions. 0

e Part 2 Guidance on sampling techniques.
e  Part 3 Guidance on procedures for sub-sam& in the field.

o Part 4 Guidance on procedures for s |[e®packaging, storage, preservation,
transport and delivery.

5.2).

o Part 5 Guidance on the pr@ ;efining the sampling plan (see section

3.2 Cases whereﬁ[ing Is not required

Section 1.1.4 of the Anne e Council Decision identifies the conditions where
laboratory testing fo&@asic Characterisation is not required:

ést of wastes not requiring testing as laid down in Section 2 of the
Decision.

(a) the waste is
annex to the C

information, for the basic characterisation, is known and duly justified

to the f jofaction of the competent authority.

(c In waste types where testing is impractical or where appropriate testing
p%ﬂ res and acceptance criteria are unavailable. This must be justified and
do ented, including the reasons why the waste is deemed acceptable at the landfill
‘\%ass.
Q In all cases where testing is not required, the Basic Characterisation must contain the
source, origin and all descriptive requirements for the waste as well as a reference to

the precise sub-section(s) of the Council Decision which justifies the dispensation in
testing.

Although WAC limit values are not set at the EU level for non-hazardous wastes
received at a landfill for non-hazardous waste, the waste must conform to the
requirements of the site specific hydrogeological, landfill gas and amenity risk
assessments. Basic characterisation is therefore necessary to ensure that the waste
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producer sends their waste to the appropriate class of landfill. The Environment
Agency may accept a Basic Characterisation based on evidence from an industry
sector or specific waste stream under (b) above.

3.3 Waste producers (land development)

Information from commercial laboratories indicates that the majority of samples sent to

them for WAC testing are soil-forming materials from land development /

redevelopment schemes. For many of these samples, the testing programme is Q ¢
undertaken for the dual purpose of risk assessment to determine if they can remain on- (L
site as well as to establish disposal options. Where there is an intention to dispose on
material's to landfill, then a site investigation and desk study should be designed t

inform the sampling and testing plan for waste classification to identify the appr psit

EWC codes and to identify which 'waste types' you will consider separately.

We do not expect additional testing if the waste producer has obtained sufh%h total
and leaching data for each waste type, carried out as part of a recent ¢ ensive

non-hazardous waste. The developer must recover or dispos se wastes under
separate EWC codes. The developer must keep auditable re relating site
investigation locations to the classified waste. Land deve@ent is likely to comprise
one, or a combination of the following schemes:

site investigation. ‘?
The land developer must separate waste from areas containing&g ous waste from

Contaminated land redevelopments

Developers should design their site investigati grammes to distinguish
contaminated ground from non-contamin nd. A properly designed sampling
and analysis programme, including desk nformation should be capable of
designating the site into four classificati es, hamely:

e  Materials which can be reus® on-site and do not require disposal or testing
under WAC for dispo @rposes;

o Hazardous soiIs@w erials, which require treatment and separate disposal,

o Non-hazar ,&or inert soils which can be disposed of to non-hazardous
waste | il

o Nog=Qa¥ardous soils which can be disposed of to inert waste landfills with
sting to inert limits;

oils that the developer can recover or dispose of directly to a landfill for inert
O waste without testing.

. qaste from each designated area will require a separate Basic Characterisation based
n site investigation data. Land developers must not mix waste materials classified as
hazardous mirror-entries with those classified as hon-hazardous to ensure that they
& can identify appropriate treatment routes.

Itis the land developer's responsibility to segregate the hazardous from non-hazardous
waste at source using site investigation information. Where the land developer cannot
confirm segregation, we expect them to classify the waste using the most hazardous
classification prior to excavation. The land developer must not dilute hazardous
components, for example by mixing with less or non-hazardous waste on site to meet
WAC limit values. It is in the land developer's interests to fully identify contaminated
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X
N

areas to reduce the quantity of waste sent for treatment or disposal as hazardous
waste.

Once the developer has undertaken an initial Basic Characterisation on each waste
stream, he can manage the soils as part of the on-site processing programme (for
example, stockpiling, treatment, screening and separation). The producer and landfill
operator can then agree the suite of Level 2 Compliance testing for regularly generated
waste to demonstrate compliance with the initial Basic Characterisation prior to
disposal.

Itis also in the land developer's interests to understand the variability in composition of
Made Ground. Land developers should have an understanding of how this variability

minimal variability, the waste can be characterised as homogeneous for testing

purposes. \
Construction / development sites \9<>
|

Developers can apply the same principles that apply to contaminated | sto
construction sites.

Land developers should initially segregate wastes for recovery. wastes destined
for landfill will require a Basic Characterisation prior to dispos@dentify further
treatment requirements, notwithstanding your obligations to d be waste under the
Duty of Care.

Utility wastes from highway excavations $

Waste producers can apply the same principle @ply to contaminated land sites to
wastes from highway excavations. 6

The primary responsibility of the waste p@v will be to segregate recyclables and
contaminated materials for treatment fr \ -contaminated wastes before
undertaking the Basic Characterisati

Greenfield developments

we accept that sampling boratory testing is not necessary for the Basic
Characterisation. Thi%g\p limited to visual assessment and written description of

the waste in additior@ porting evidence such as a desk study assessment,
historical or land ta of the greenfield status.

Where the waste producer iié@?dent about the quality of a soil at a greenfield site,

The waste pr I must separate topsoil prior to disposal at a landfill for inert waste
and either@' side for restoration works, or recover it elsewhere.

Q Waste producer (industrial or commercial process)
Fo

ny regularly generated waste, industrial or commercial waste producers should:

e  Apply a Basic Characterisation based on a suite from knowledge of the
source process and the data available for existing processes to establish the
underlying variability of his waste as per Section 1.1.3 of the Annex to the
Council Decision. The waste producer can then apply the Level 2 testing
schedule for that waste stream.

o For new processes the waste producer should use the expected annual
production rate to define the Basic Characterisation quantity and an
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appropriate number of samples to take for the first 3 batches of wastes to
understand variability before proceeding to Level 2 testing (see Section 4).

For the Level 2 testing industrial or commercial waste producers should:

e ldentify each ‘process’ batch sub-population quantity for compliance testing.

o For regularly generated wastes, the waste producer must re-characterise his
waste when there is a change in production process that will produce waste
that is outside of the original characterisation such that it is a separate
population. The waste producer must also re-characterise when the median
concentration of the Level 2 Compliance Test data exceeds the 85" Q
percentile of the upper range of the original Basic Characterisation or wh
the waste exceeds a leaching limit. %

from a knowledge of the process and ongoing data collation where the v, is
understood. Once the producer has collated this Basic Characterisatio 1)
information, he can apply Level 2 Compliance testing for targeted su s. The
waste producer will need to re-characterise their waste where there is ahange to the
inputs to the process that may affect the quality of the waste prodlucsd, or the
compliance testing results suggest that the waste quality may @ 2chieve the WAC
limit value for the receiving landfill. Q

3.5 Waste producer (following ment)

For existing processes, the waste producer should be able to define 3) in ti@%ove
i
I

Waste treatment is undertaken, whenever pos to reduce the hazardous or
polluting nature of a waste (or to enhance ) and, in the case of disposal, to a
level that is acceptable for disposal Witw@icular class of landfill. Treatment can
include a range of techniques from se N to physico-chemical processes that
change the properties of the waste. &an find more information in our guidance on
the Treatment of waste for landfille

Where waste producers hav %lfied their waste as hazardous prior to treatment,
they should follow the proc s for reclassification of the treated waste in Technical
Guidance WM2 and HYR

ste producer is required to supply characterisation information
treatment operator based on WM2 requirements and to a suite
the treatment operator. This includes sufficient total

tration data (Section 4) which can be used for process control as well
at required to allow the treatment operator to produce a Basic

c:
S
@ aracterisation following treatment.

G The waste treatment operator must supply a Basic Characterisation to the
landfill operator that reflects the changes due to the treatment process.

L g
Q\ A waste treatment operator's testing requirements are dependent on the process batch
& arrangements. For example:

¢  Where the treatment operator receives waste from a single waste producer,
then he can accept successive batches from that producer using the same
Basic Characterisation (supplied as part of the first batch disposed to landfill)
as long as the received batches are kept physically separate from other
wastes prior to or during treatment. In these circumstances we will accept
Level 2 testing prior to disposal for successive batches landfilled.
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¢  Where individual wastes are received under separate Basic
Characterisations and are mixed during treatment, we expect a Level 1 Basic
Characterisation for each process batch prior to disposal to landfill.

e  Where treatment separates mixed wastes, we expect a new Basic
Characterisation for each separate fraction prior to disposal. If hazardous
and non-hazardous components from a combination of received wastes
could be mixed as part of this process, the waste producer must follow the
procedures within WM2.

operator bulks up wastes segregated from mixed sources for logistical

reasons (for example, trommel fines). \(L

3.6 Landfill disposal operators \Q\

Landfill operators are responsible for ensuring that they only accept % at their
landfill sites are permitted to accept. That includes compliance with \% Imit values
S

for materials disposed of to the body of the landfill. Landfill operag st ensure that

Q-
o  We expect a Basic Characterisation prior to disposal where the treatment :(L

any other wastes they accept (for example, for engineering purpd&es) are fit for
purpose. They may need to test these as per the requiremen @ their permit.

. Ensure that there is sufficient waste char \sation information available to
make a decision about whether to acce§ waste prior to receipt and that

Landfill operators must carry out the following checks: EQ

this information, once assessed, ca ross-referenced to the waste
received.

L g
e  Visual check of each waste | ,\averify that it conforms to the written waste
description.

e  Verification samplin
Sections 4 and 5)
Basic Charactei

esting of key, relevant characteristics (as set out in
ure that the waste he accepts complies with the
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4 Sampling Requirements

4.1 Waste population and sample preparation

Laboratories require relatively small quantities of sampled materials to perform all of

the WAC characterisation tests. The laboratory is unlikely to have information

regarding the waste and its heterogeneity. Therefore, someone with knowledge of the .
objectives of the waste producer's 'sampling plan' and the nature of the waste must

design and manage the initial sampling programme at the waste source site. Q(L

Waste producers and landfill operators must develop their sampling plan in accor %
with BS EN 14899:2005 Characterisation of waste — Sampling of waste materials -
Framework for preparation of a sampling plan, BSI 2006 and associated TegQpfc
Reports (CEN/TR 15310 series). For more information on sampling plans; ur
guidance on Waste Acceptance at Landfills. Q\

n

You must consider the range in particle size of the waste and any va@ its
material when taking representative samples for analysis. We recam d that you
contact the analysing laboratory in advance of sampling to discuémple preparation.

Those sampling the waste should screen it at the point of sam to remove large
items and materials unsuitable for laboratory testing. We ider that this smaller
particle sized fraction generally provides the most repr tive sample, with respect
to leaching, as it is likely that most leachable contarpi is associated with the sub
10mm fraction. A description of the material rem rior to testing and its likely
behaviour in a landfill must be included within sic Characterisation.

Those sampling wastes can then take o \@uo approaches, either;

o From knowledge of the was \hemical properties and justified assumption
that the contamination is ated with a particular size fraction and target
this fraction for sampli nd analysis, then recalculate the total
concentration base quantity of the fraction analysed. The method
used including a ju§tiiZation that the constituents excluded are unlikely to be
significant mus escribed in the Basic Characterisation; or

waste to remove the larger fraction that would then be
ia a separate EWC code and Basic Characterisation. Those
aste should clearly identify fractions unsuitable for testing.

The appre@ ou select must be justified and documented within the Basic
Characgi? lon information. If the analysed fraction is hazardous, you must assume
th s hazardous without further processing.

Y ust separately identify components such as gypsum, asbestos, organic matter
. %nd other identifiable items requiring a specific, individual classification and specific
isposal conditions in a mixed waste. These components must be fully described and
form part of the classification, or physically separated and managed as a separate
& waste stream.

The test for total organic carbon in granular wastes utilises minimal sample quantities
(<0.2g) such that visible organic matter is unlikely to be properly characterised.
Therefore, you must separate all visible organic matter from wastes destined for
disposal at cells where active gas control will not be in place (i.e. hazardous, SNRHW
or inert cells) or otherwise demonstrate that the organic matter is within the TOC limits
for disposal at a particular class of site.
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The leaching test method requires a 2kg sample where the sample particle size is less
than 10mm (e.g. soils). Larger quantities can result in additional effort to cone,
homogenise and quarter the sample prior to analysis, as well as increase laboratory
sample disposal costs. Each sample must be representative of the waste you are
characterising.

You need only take larger samples where the sample physical variability is high and

you cannot obtain smaller, representative samples (for example, stones and brick

waste). You should discuss with the laboratory prior to sampling whether they can

properly crush and homogenise the waste to below 10mm. You should also ensure that Q .
you supply samples to the laboratory in containers suitable for sample preservation (L

during transit. Q

It is the waste producer's responsibility to ensure that any sample sent to the labosgto
for analysis is representative of the source waste. Your sampling strategy must
therefore consider what sampling and sub-sampling procedures you will em t
generate representative samples for laboratory analysis. WM2 provides g e on
how to sample and the sample size appropriate for the testing laborator ﬁSspsure it is
representative of the waste sub-population. We will accept the stati roach
identified in WM2 for leachable content and waste acceptance limits fog gl waste
classifications. You must demonstrate, at the 95" percentile conffgnce limit, that your
waste has been properly characterised to decide whether the population is within
a particular limit (Table 5.2) and thus acceptable for disposal a@e appropriate class of

landfill site. Q
Waste producers should segregate and assess waiﬁt are unsuitable for

laboratory testing for an appropriate treatment an{ sposal route.

For all wastes defined as absolute hr@us (AH) or mirror-entry hazardous (MH), the
waste producer must follow the app taken within Technical Guidance WM2 to
classify a waste population. Wh Il test data is likely to be below a WAC limit value
for acceptance at a site, you ly the sampling densities presented in Table 4.1.

We consider the sample fg&ncies for laboratory testing presented in Table 4.1
(based on professionag¢udg@ment) are pragmatic for the purposes of WAC limit values
as we accept that s ited sampling could never fully characterise a waste. The
principal purpose AC limit value is to identify the appropriate class of landfill for
disposal and, |F terms, the wastes potential to cause pollution. We consider

4.2 Sampling density

these freque ufficient for waste streams where there is a thorough knowledge of
istry. Where waste producers have a poor knowledge of their waste's

y will have to take more samples for analysis. Waste producers must

torical datasets and known analytical precision when they decide the

of samples for the Basic Characterisation.

n

aste producers must apply a higher sampling frequency and analytical precision (as
er the methods outlined in Technical Guidance WM2) for new waste streams where
&Q they have no prior characterisation knowledge.

*

Waste producers can classify regularly generated wastes based on their known
variability and their knowledge of the waste source and/ or the treatment process
undertaken.

o Homogeneous solid residues from a known process and with low variability
in the input stream are wastes where you can show continuity, with negligible
variability, in substance concentrations over successive waste populations
(that is, analytical data is within the expected concentration range
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demonstrated by previous Basic Characterisations once outliers are removed
from the original characterisation dataset).

o Heterogeneous or stratified solid waste residues are wastes from an
unknown process and with a high level of variability in input stream, for
example, transfer station fines and new wastes without source knowledge.

Table 4.1 provides laboratory testing frequencies for Level 1, 2 and 3 testing. We will

accept alternative rates of testing providing they are fully justified with reference to a
detailed knowledge of the wastes physical and chemical properties and descriptive

Basic Characterisation (see section 5.3).

Table 4.1 Laboratory sample testing frequency for Level 1, 2 and 3 testin(LQ

where the waste can be clearly classified as a single waste type.

Population
(tonnes)

Homogeneous
(number of samples)

<100t
<500t
<1000t
10,000t
plus per
additional
10,000t

Level 1 Characterisation
for Descriptive,

Total Concentration &
Leaching Tests

+10 (pro rata)

Level 2 Compliance for regularly
generated wastes. (Total
Concentration and Leaching Tests
Required)

y_2

€ Basic
Characterisation

3 per defined waste
sub-population

to a targeted suite per
year or as defined in
the Basic
Characterisation

Level 3 Verification

Delivery document & visual ch @»
Sample using Level 2 Testi@| e or
as identified from Basic
Characterisation \

Visual - Each load

Visual - Each load

Chemical - 1 per year
per waste stream or
source / carrier
>2,000T/a

Chemical - 3 per year
per waste stream or
source /carrier

> 2,000T/a

Note: Council De@OOW%/EC requires a minimum of one sample to be taken
sting of regularly generated wastes

annually for Le
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5 Testing Requirements

5.1 Introduction

The sampling and testing of wastes is a requirement of the Landfill Directive to properly
characterise waste and demonstrate that the waste is acceptable for disposal at a
specific class of landfill site. Waste acceptance procedures are therefore a Q .
combination of regulatory limits and site-specific, risk-based standards. This section

describes the types of tests and pre-analytical processing required as well as the (L
minimum testing standards. Q

Further to section 3.2 above, the Council Decision annex identifies a limited nur&\{b

waste types which do not require testing prior to disposal in a landfill:
o Municipal wastes classified as non-hazardous in Chapter 20 gropean
waste catalogue for disposal in a landfill for non-hazardous ee

Council Decision Annex, Section 2.2.1).

e  Asbestos waste for disposal in a separate cell of a Ian@or non-hazardous
waste (See Council Decision Annex, Section 2.3.3).

o Inert wastes listed in the Council Decision An ble in paragraph 2.1.1
(as detailed below).

The Council Decision Annex assumes that wa e% the Landfill Directive definition
of inert and Council Decision Annex, Section aching limit values where it is on a
short list of wastes on the 'absolute' non- s waste classification. Any mirror

entry codes will require a non-hazardm\ ification as per WM2. We have

summarised this in Table 5.1. §

Please refer to the Council Decisjan Anhex, Section 2.1.1 for the conditions and
limitations of use of this table. %ﬂust also be able to classify the mirror entry codes
(identified as MN in Table 5. non-hazardous in accordance with the Hazardous
Waste technical guidanc

Table 5.1 Waste&gotable at landfill for inert waste without testing, derived

from a single source
<&

EW(@& Description Restrictions
N
1011 Oe}&' Waste glass-based fibrous | Only without organic binders
materials
1 @ (AN) Glass packaging
1%0}31 (AN) Concrete Selected C & D waste only(*)
»17 01 02 (AN) Bricks Selected C & D waste only(*)
01 03 (AN) Tiles and ceramics Selected C & D waste only(*)
17 01 07 (MN) Mixtures of concrete, bricks | Selected C & D waste only(*)
tiles and ceramics
17 02 02 (MN) Glass

 Recent Agency investigations have demonstrated that 61% of Mirror Entry EWC coded
Construction and Demolition Waste was wrongly classified as inert. You must ensure by visual
inspection that your waste is not mixed and is free of contamination (including soluble organic
components).
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17 05 04 (MN) Soil and stones Excluding topsoil peat; excluding
soil and stones from
contaminated sites

1912 05 (AN) Glass
20 01 02 (AN) Glass Separately collected glass only
20 02 02 (AN) Soil and stones Only from garden and parks

waste; Excluding top soil peat

&

AN - 'Absolute’ non-hazardous entry. MN - mirror entry hon-hazardous
(*) Selected Construction and Demolition waste (C & D waste): with low contents of other types of materials (like metals,

plastic, soil, organics, wood, rubber, etc). The origin of the waste must be known. *
— No C & D waste from constructions, polluted with inorganic or organic dangerous substances, e.g. because of

production processes in the construction, soil pollution, storage and usage of pesticides or other dangerous substances

etc., unless it is made clear that the demolished construction was not significantly polluted.

— No C & D waste from constructions, treated, covered or painted with materials, containing dangerous substancegs

significant amounts.

In addition to the above waste codes, testing is not required where the waste ish%
itton

physical form that prevents testing or where specific wastes have known ¢
and properties that would cause undue health and safety concerns whe Sx By
definition, these wastes contain dangerous substances and would be cl ®d as

hazardous.

not suitable for testing and the justification agreed with the Eny ent Agency at the

In both cases a testing laboratory should be consulted for con@n that the waste is
earliest opportunity prior to completion of the Basic Characteri n

5.2 Sample characterisation $
There are four types of sample characterisatio&u;ed by the Basic Characterisation,

namely:
e  Source information; ’,\\Q
. Visual (descriptive); $

e Total concentration@,

. Leachable con

Where a producer
procedures in the
stages in Appgic

ill operator undertakes chemical testing, it must follow the
cil Decision Annex, section 3. We identify the key procedural
to this guidance.

It is the wgs

based cc)

O Substances identified from a knowledge of the process generating the waste.

roducer's responsibility to provide a detailed Basic Characterisation

% e A suite based on the requirements of WM2 and Table 5.2.

The total concentration elements of the Basic Characterisation comprise a wider suite
of substances than those identified for leaching limits (Table 5.2). Where a testing
suite has been carried out under the requirements of WM2, the waste producer can
use this data to demonstrate whether a waste is hazardous or non-hazardous and for
the receiving landfill operator to understand the nature of the waste they will be
receiving.

Examples of specific total chemical testing over and above the requirements of Table
5.2 will include solvents, petroleum products, pesticides and herbicides, inorganic
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nitrogen forms (e.g. ammonium, cyanide, nitrate, nitrite), carbides, metal oxides, native
metals, phosphates and phosphides, oxidising agents, etc.

In some circumstances and for some waste types, different tests may be of value to
assist in the characterisation of leaching behaviour. For most wastes destined for
disposal in landfill sites government® consider that a single step leaching test at a
Liquid to Solid (L:S) ratio of 10:1 I/kg is adequate for establishing and monitoring the
cumulative mass leached and general leaching behaviour.

The limits in Table 5.3 are set at a level where a single waste stream should not have a .
discernible impact or unacceptable impact™ on leachate quality (unless landfilled in a Q
specifically designated mono-cell). However, the L:S 10:1 ratio leaching test has (L
limited use in determining the initial leachate concentration expected from the pres Q

of a highly leachable constituent (for example, chloride). i l ,

It may be that the cumulative mass leached does not provide sufficient infor n.
fully characterise the waste for operational controls and risk assessment p s. A
landfill operator may request evidence from a leaching test at a lower ligaj\tO=5olid
ratio (For example, at L:S of 2:1, or L:S of 0.1:1, by batch or column etermine
if the waste is acceptable for disposal without further treatment. PB

The leaching test is sensitive to the exact method of extraction a@tration. We
outline further information on the required techniques in Appe to this guidance.

5.3 Characterisation information §

@s a minimum, the following
the waste and specific chemical
ting is unnecessary. These details

The waste producer's characterisation should i
background information on the source and origg
test data, unless there is a specific reaso

should be readily available to the W&St&%'

e  Waste source and origin. $

e  The code applicable waste under the European Waste Catalogue
(EWC)"" .

o Determinati@ waste has any hazardous properties as per WM2;

o Inthe ¢ Q‘hazardous waste, the properties which render it hazardous.

e Th ess producing the waste (including a description of the process, its
ode for receipt at the landfill, the characteristics of its raw materials and

C) ucts which may affect its behaviour under landfill conditions).

The waste treatment applied, or a statement of why treatment is not
considered necessary.

&
N

5 Environmental Permitting (England and Wales) Regulations 2010, schedule 10, paragraph
7(e)

'6j.e. the impact is within the parameters assessed in the site's hydrogeological risk
assessment

7 |In England, the EWC is transposed into domestic legislation by The List of Wastes (England)
Regulations 2005 SI 2005/895. We refer to the EWC here to reflect the requirements of the
Council Decisions annex, paragraph 1.1.2(f). Hereafter we will refer to the list of wastes.
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e  The appearance of the waste (including smell, colour, consistency and
physical form).

e  Confirmation that the waste is not prohibited from disposal to landfill (for
example liquid waste and whole used tyres).

e  The class of landfill the waste can be disposed at.

e  Confirmation of whether the waste requires testing. If the producer decides

that he cannot®® or should not™ test, he must agree why with the Q
Environment Agency. :(L

¢  The full composition of the waste including hazardous constitue tQ\
properties based on the known composition of the waste and 're\
contaminants. The suite analysed should be informed by

*

We expect the following for wastes that require sampling and testing:

IFements
of WM2.

e  The likely behaviour of the waste in a landfill and any a@&onal precautions
the landfill operator must take. This may include sh@e m leaching effects
if highly leachable components are present.

e An assessment against any relevant limit va@ and its other characteristic
properties.

o Identification of key variables for coce testing for regularly generated
wastes.
L g

The specific suite requirements shoul$ ased on:

o WM2. 6

e  Source material k ge.

o  Whether ad§gionar testing is required.

d disposal route WAC requirements and any additional
subs not identified below.

Where a waSeproducer does not test his waste, references should be provided to the
WM2 cl iCation information or commentary made why a test is unnecessary. The
wast ucer must agree the testing suite with the landfill operator.

T@wcludes reference to the justification of why leaching tests are not carried out for
. %[zﬁm ill classes where limits are not set at the EU level, that is, non-hazardous waste.
\ otwithstanding this, the waste must conform to the risk based framework used to

permit the site; hence a knowledge of the likely leaching behaviour under landfill

& : conditions is required.

18j.e. a physical form that makes testing impractical. A testing laboratory should be consulted for
confirmation and justification agreed with the Environment Agency

% j.e. specific wastes which have known detailed composition and properties that would cause undue
health and safety concerns when tested. By definition, these wastes contain dangerous substances and
would be classified as hazardous. A testing laboratory should be consulted for confirmation and
justification agreed with the Environment Agency
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Table 5.2: Basic Characterisation

Tests to consider

Parameter

Commentary required to discuss data (where
necessary), justify why a specific test was not
carried out or supply descriptive information

Source & originating
process

Description

Appearance

Visual description

Include artificial constituents and soil type (e.g. silty
clay), as well as material size variability with particula
attention paid to oversized material and non-crusha
material

Population Size

Quantity to be disposed of

Sub-population Size

See attached glossary and Technical Guidgfide WA/2

Nature Homogeneous Delete as applicable \ | V4
Heterogeneous Comment on whether heterogeneous zme is visible
EWC Code 6—digit code *AH - Absolute Hazardous, MH - Mirror Hazard (to’be confirmed by
testing and/or source material knowledge), MN - r lon-hazardous (to be
and Waste AH/MH/MN/AN* 5 AN - Absolute non-
Classification Inert quired to demonstrate

confirmed following Hazardous Waste GuidghcN
hazardous entry (testing and/or source kpQ %
inert status)

Disposal Route

For Treatment
Hazardous
SNRHW
Non-hazardous
Inert

Site Type - Delete as appleRble

Total concentration for Basic Characterisation

Q\Q

Refined Petroleum
Hydrocarbons

C6- C40

Speciateqeth
BTEX,

lude PAH (US EPA 16 and B(a)P,
liphatic hydrocarbons

PCBs
(for disposal to inert
waste sites only)

7 congeners

P B-52, PCB-101, PCB-118, PCB-138, PCB-

PCB-180 * (BS EN 15308:2008, the Barbour

Organic screens

VOC
SVOC

N

be considered and extended if appropriate based on
a knowledge of the source material

Inorganic Screen

pesticide / he @
e.g. cyanide\’
ammonia\

To be considered and extended if appropriate based on
a knowledge of the source material

Acid Neutralisation
Capacity / pH

N\

Determination of whether a waste is corrosive or caustic
to include leachable pH

Asbestos

S

nce/ trace

Include commentary if test is not required or discussion
where trace quantities are below quantifiable amounts

Matrix constituents &neral Identify the type and nature of the unanalysed

- anions 0 COs; components (with justification) where composition does
- cations C Ca, Mg, Na, K not equate to 100% (e.g. unanalysed silicates)

Total and JegENle concentration for Basic Characterisation

Matrix Co@énts Cl, SO, F

Inorganjc Cd, Hg, Speciate for Cr(VI) based on knowledge of source

Co nts of Pb, Ni, Cr, Cu, Zn, material

N

Sn
As, Se, Mo, Sb
Fe, Mn, Ba

Total Organic Content
(TOC) and Loss on
Ignition (LOI)

TOC* & DOC

Comment if possible between active / degradable
content and natural stabilised soil organic matter for
process control. Distinguish inorganic carbon (i.e.
elemental & carbonate) from organic carbon

*LOI can be substituted for TOC.

Phenol Index

(leachable only)

(For inert classification only)
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Note: additional substances may be required based on source knowledge

Table 5.3: Criteria for granular waste acceptable at landfills (Transposed from
Council Decision annex 2003/33/EC)

Stable non-
reactive
Inert waste IR DS LS Hazardous
Parameter I . and non- :
andfill waste landfill
hazardous waste
co-disposed
with SNRHW ~
Parameters determined on the waste — total concentration Py
Total organic carbon 3% 5% 6% \‘ v
(Yow/w) N
Loss on ignition (%w/w) 10%* N
BTEX (mg/kg) 6 ~\\J)
PCBs (7 congeners) 1 \
(mg/kg) (B2
Mineral oil C10-C40 500 <
(mg/kg) QN
PAHSs (mg/kg) 100 O\
pH >6 P
Acid neutralisation To be ﬁilhated To be evaluated
capacity ‘Q
Limit values (mg/kg) for compliance leaching te@ng BS EN 12457 at L/S 10
I/kg
As (arsenic) 0.5 25
Ba (barium) 20 NC\T100 300
Cd (cadmium) 0.04 :2\,\ 1 5
Cr (chromium (total)) 0.5 Q\ 10 70
Cu (copper) 2 N 50 100
Hg (mercury) 0.0C~ 0.2 2
Mo (molybdenum) AN 10 30
Ni (nickel) ¥ 10 40
Pb (lead) NO.5 10 50
Sh (antimony) \ 0.06 0.7 5
Se (selenium) AQ‘ 0.1 0.5 7
Zn (zinc) ) 4 50 200
Cl (chloride) £\ 800 15,000 25,000
F (fluoride) Q} - 10 150 500
SO, (syph, 71,000 20,000 50,000
TTOta ved solids 4,000 60,000 10,0000
P | index 1
issolved organic carbon ®500 800 1,000

t own pH or pH7.5-8.0@

* Either TOC or LOI must be used for hazardous wastes
# If an inert waste does not meet the SO4 L/S10 limit, alternative limit values of 1500 mg/l SO4 at Cy (initial eluate from

the percolation test (prCEN/TS 14405:2003)) AND 6000 mg/kg SO4 at L/S10 (either from the percolation test or batch
test BS EN 12457), can be used to demonstrate compliance with the acceptance criteria for inert wastes.

+ The values for TDS can be used instead of the values for Cl and SO4.
@ DOC at pH 7.5-8.0 and L/S10 can be determined on eluate derived from a modified version of the pH dependence
test, prCEN/TS 14429:2003, if the limit value at own pH (BS EN 12457 eluate) is not met.
@ In the case of soils, a higher TOC limit value may be permitted by the Environment Agency at an inert waste landfill,

provided the DOC value of 500mg/kg is achieved at L/S 10 I/kg, either at the soil's own pH or at a pH value between 7.5

and 8.0.
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6 Information Interpretation

6.1 Introduction

Waste producers must consider information from the visual assessment, knowledge of
the source material and sampling and analysis to determine whether a waste is
hazardous or non-hazardous waste”. The test data should also show whether the

*
waste could comply with the WAC limit values for the proposed class of landfill. (LQ

For the purposes of this guidance, we have assumed that waste producers can
separate their waste populations so that they can classify each waste under a sin
EWC code. Wherever possible you must separate mixed wastes that you cann t\s
classify under a single EWC code and classify them individually. Where sepagéti

not possible, you must classify the waste under the most appropriate haza

classification.

A key factor in a sampling and analysis programme is to properly cla Qd
characterise a waste population to decide whether it is above or below AC limit
value for acceptance at a given class of landfill site. However, i@the variability in
waste, we accept it is possible that individual samples analyseé not representative
of the waste as a whole. In these cases, at the landfill operator STdiscretion, we will
accept the use of statistical techniques using all availabl @ as part of the decision
making process for waste acceptance. Further informaQe§ oOn statistical methods that
you can use is in our Hazardous Waste Technical @Qid&hce WM2.

For statistical interpretation purposes we will a@ all 'less than' concentrations to be
at the limit of detection providing they are e leaching limit value.

This is a significant change from the cui} actice, which does not allow any
statistical interpretation of WAC limit . WWhenever a statistical interpretation is
included as part of a Level 1 or Level'®¥est interpretation, you must clearly identify it

and discuss it with the landfill o @Jr. They will notify us as part of routine information
submissions. (5

Applying this approach is andatory. Landfill operators can insist that a waste is
below all WAC limit va%f for any waste sent to them.

tatistical approach to assessing compliance to help us
rtion of samples failing and thus build evidence about the
statutory analytical methods. We will continually review the
ay remove it on advice from government or regulatory experience.

approach a

0 Basic characterisation (Level 1 Testing)

. %The waste producer is responsible for the Basic Characterisation and must firstly
ecide if the waste is hazardous or non-hazardous, by referring to the EWC code and/
or following the approach in WM2 to classify a waste population. compliance with the
waste acceptance criteria must then be established for both total concentration and
leachable content.

Where the characterisation data suggests that certain substance concentrations
exceed the WAC limit values for a specific class of landfill due to statistical outliers,

% Recent Agency investigations have demonstrated that over 61% of construction and
Demolition waste tested was not inert.
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then the waste producer must take more samples to achieve greater certainty to
develop a more representative characterisation. The producer can use the data from
the additional sampling to show whether a large or minor proportion of the original data
was unrepresentative of the waste originally sampled and whether the overall
concentration (that is, if the entire waste mass could be sampled) is within the WAC
limits set for the proposed class of landfill.

The waste producer can use any of the statistical methods to demonstrate that their
waste has been properly classified as hazardous or not.

There are a number of methods for establishing that the waste is below an appropriate

Q-
WAC limit value which can be transposed from the approach taken for classifying a Q(L

waste as hazardous or non-hazardous as set out in WM2. Table 6.1 illustrates the %

minimum number of samples required to reach the 95" percentile confidence leved tt
level we will accept for compliance purposes):

e A minimum of 2 samples (Section 4) will be required to demonst Q AC
limits for wastes landfilled under a single EWC code. Q\

. For mirror-entry wastes, the total concentration elements asic
Characterisation should follow WM2.

e  Where there has been a failure of a specific WAC Ii@ minimum of 5
samples (Table 6.1) will be required to demons that a waste can be
accepted at a particular class of landfill.

e  Where the waste producer cannot dem @ate that their waste is
homogeneous (from prior knowledg waste type) or the average
concentration approaches a WAC i e expect the waste producer to take
additional samples to conclus‘i \éow that a limit has not been exceeded.

Table 6.1 Number of Samples Re etl to Pass the Statistical Test Limit (using
Non-paametric Method)

Number of Numb?a.%tilures that can Number of samples that

samples analysed OCCE$ allow the average must be below the test
c tration to be estimated limit
%be ow the leaching limit with
ficient confidence (95th

Mpercentile

<5 Q\ 0 all
\

ol o o] b

1
1
8\ 2
2

We present worked examples of the hon-parametric method for a soil and filter cake in
Appendix 2 of this guidance document.

You may also apply the other statistical techniques presented in WM2, including those
based on a mean and standard deviation.
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*

N

6.3 Compliance (Level 2 testing)

Waste producers may undertake Level 2 Compliance testing for regularly generated
wastes to demonstrate consistency with the Basic Characterisation. They must
maintain an ongoing statistical record for each sub-population of regularly generated
waste tested (to the schedule identified in the Basic Characterisation) to demonstrate
that:

e  The average concentration between successive sub-populations does not
change so much from the Basic Characterisation that the waste would have

to be sent to a different class of landfill. (L:

e There is no significant increase in average concentration in successive \‘%

populations. \
All Level 2 Test data must be supplied to the receiving landfill operator for %evel 2
test undertaken to the schedule required by the Basic Characterisation.@j ste

producer should also identify the cumulative quantity of waste dispos% er each

*

Basic Characterisation and the frequency of testing.

specific sub-population tested or may reflect a real change in ste population. The
producer must confirm the result by taking additional samples hat he understands
the reasons for that variability. This should include analy each individual batch
that makes up the sub-population.

The waste producer should undertake statistical is and the application of the
limits in Table 5.2 to demonstrate that there is ignificant change to the average
concentration or classification. Where theye gnificant change, the waste producer
must repeat the Basic Characterisation‘g\t'é

If a sample exceeds a total concentration or leaching limit, this'@e limited to the

6.4 Verification (Leyel testing)

entrance and/ or point of di nd by comparing this with the written description of

Landfill operators can identif @ onforming wastes by visual inspection at the site
é a
the waste that accompgniés¥he load.

The waste may onl cepted at the landfill, if it is the same as that which has been
subjected to basi acterisation and/ or compliance testing and which is described
in the accomp documents. If this is not the case, the waste must not be
accepted. @&

Landfill
the

ors must either reject the waste load or quarantine any such waste until
roducer demonstrates that it is acceptable for disposal. We suggest a
w% oducer - operator 'Partnership Approach' with full disclosure of data for

Vv ation testing for regularly generated wastes.

here there is reasonable doubt that the waste is not as described, the landfill
operator must refuse to accept the waste. All rechecked loads must be documented
and recorded.

The Council Decision requires that Member States shall determine the testing
requirements for on-site verification (i.e. Table 4.1), including where appropriate rapid
test methods. Where there has been the failure of a limit the landfill operator must:

e  Cross-check the test data provided with the waste to the site's risk
assessment for both leachable and total concentration (for example, organic

Waste Sampling and Testing for Disposal to Landfill 23



carbon), so that he can decide whether the objectives of Section 1.2, bullet
points 2 and 3 are met (that is, a risk-based demonstration? that the waste
would not cause pollution from leachate seepage or uncontrolled landfill gas
emissions).

e Assess the landfill site's test data with the data supplied prior to receipt to
assess whether the total waste population received is acceptable at the site.

Where Basic Characterisation or Compliance testing results exceeds leaching limit
values, but statistical analysis shows that the waste population is acceptable, then in (LQ

*
order to continue accepting the waste, landfill operators must be supplied with:

e  Additional testing of the waste (i.e. increase the Level 1 and 2 testing
frequency to a re-evaluated suite, informed by the test data). \\

o Increase the verification sampling density for that waste stream. \‘Q

as had

e  Comment in the following year's annual report whether that @
lons.

any impact on the site's leachate chemistry and/ or surfac

waste exceeds
WAC limits, they should not continue to accept the waste pop @- at the site until the

waste producer has provided adequate characterisation ir§ atfon.

We consider it good practice for landfill operators to ro
accept at the sampling density suggested in Table

test all the waste they

&
N

%! this assessment can be a demonstration that the waste accepted is compatible with an
existing hydrogeological or landfill gas risk assessment

24 Waste Sampling and Testing for Disposal to Landfill



References

The Waste Hierarchy: EC Council Decision 2008/98/EC of 19 November 2008.
http://www.defra.gov.uk/environment/waste/legislation/waste-hierarchy/

The Landfill Directive: EC Council Directive 1999/31/EC of 26th April 1999 as applied
under the Environmental Permitting (England and Wales) Regulations 2010.
http://www.environment-agency.gov.uk/business/requlation/31867.aspx

Q-
Waste Acceptance Procedures EC Council Decision 2003/33/EC of 19" December Q(L

2002 http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2003:011:0027:0049:EN:PDF (L

The Environmental Protection (Duty of Care) Regulations 1991 (as amendeQ

The List of Wastes (England) Regulations 2005 S| 2005/895 Q
http://www.legislation.gov.uk/uksi/2005/895/contents/made

Environment Agency, 2011 Hazardous Waste: Interpretation @efinition of
hazardous waste. Technical Guidance WM2 http://publication vironment-

agency.qov.uk/PDF/GEHO0411BTRD-E-E.pdf Q

Environment Agency, 2011. Classifying and codin s from physico-chemical
treatment facilities (HWRO06)

http://www.environment-agency.gov.uk/busine Ics/waste/104765.aspx

t@ for landfill
/PDF/IGEHO1111BVDF-E-E.pdf

Environment Agency, 2011. Treatment o
http://publications.environment-agency.

Environment Agency, 2010. Wasﬁ acceptance at landfill
http://www.environment-agenc uk/business/sectors/108918.aspx

Environment Agency, 2011 Idance on hazardous waste
http://www.environmertzag@Mcy.gov.uk/business/topics/waste/32200.aspx

Environment AgepayN2011 Guidelines for Ash Sampling and Analysis
http://publicatio ironment-agency.gov.uk/PDF/GEHO0311BTPZ-E-E.pdf

&
N

Waste Sampling and Testing for Disposal to Landfill 25


http://www.defra.gov.uk/environment/waste/legislation/waste-hierarchy/
http://www.environment-agency.gov.uk/business/regulation/31867.aspx
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:011:0027:0049:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:011:0027:0049:EN:PDF
http://www.legislation.gov.uk/uksi/2005/895/contents/made
http://publications.environment-agency.gov.uk/PDF/GEHO0411BTRD-E-E.pdf
http://publications.environment-agency.gov.uk/PDF/GEHO0411BTRD-E-E.pdf
http://www.environment-agency.gov.uk/business/topics/waste/104765.aspx
http://publications.environment-agency.gov.uk/PDF/GEHO1111BVDF-E-E.pdf
http://www.environment-agency.gov.uk/business/sectors/108918.aspx
http://www.environment-agency.gov.uk/business/topics/waste/32200.aspx
http://publications.environment-agency.gov.uk/PDF/GEHO0311BTPZ-E-E.pdf

List of abbreviations

ANC

BTEX
xylenes

DOC
EWC
LOI
LowW
MFSU
PAH
SIC
SvOoC
TOC
VOC
WAC
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Acid neutralising capacity

Volatile aromatic hydrocarbons benzene, toluene, ethylbenzene and

Dissolved organic carbon

European waste catalogue (LQ
Loss on ignition Q
List of Wastes \(L
Manufacture, formulation, supply and use Q\

\

Polycyclic aromatic hydrocarbons Q

*

Standard Industrial Classification

Semi-volatile organic compound Q

Total organic carbon

Volatile organic compound Q
Waste acceptance criteria ®$
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Glossary

Mirror-entry

A European Waste Catalogue term for waste types which could be classified as either
hazardous or non-hazardous dependent on the presence of dangerous substances.
Classification as hazardous or non-hazardous must be confirmed by testing for wastes

capable of being tested.
*

Waste population Q
The ‘population’ is the total amount of waste that you want to obtain information on by (L
sampling. Examples might include: (LQ

e Asingle container of waste. \\

e A batch of waste from a process (including an excavated soil sta@); or

e A continuous stream of waste produced by a production pr, a specific
period of time (e.g. a day, a week, a month). (5

The population must always be defined explicitly with referenc @atial or temporal

factors otherwise it is impossible to determine if sampling of tl—éopulation is

representative or not. The choice of population relies on egsegrience and judgement,

rather than statistics.

Key point: If the waste producer defines a populati he waste from a process
produced over a period of one month, then the ig/programme will not be complete

until that one month of production has been s . The waste producer cannot
assess, classify and dispose of the waste en. Once the population has been
characterised properly for WAC, then a¢; testing programme will be required if the

process continues under Level 2 sa% nd testing frequencies.

Waste sub-populations

It is sometimes necessary to di @ population into sub-populations; that is, a portion
of the population that the wa ducer needs to sample and consider the results
separately. For example, @cess might generate 24 batches of waste (the
population), however QQE tch is a sub-population that is sampled and assessed

separately.
The division into %ulaﬁons is required where the samples from one portion of the

T re of the waste production process is the principal factor that determines the
n or sub-populations. The more consistent, controlled and characterised the
. ocess, its outputs and its raw materials/feedstock, the fewer sub-populations are

Q\aﬂkely to be generated.

Sub-populations may also be generated:

¢  Where access restrictions inhibit or prevent access to the population as a
whole; or

e by characteristics such as non-conforming or deviating parts in the waste.

Due consideration needs to be given to ‘scale’ when defining the subpopulation.
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You can only consider the samples taken from a sub-population to be representative of
that sub-population. The relevance of these results to the population is entirely
dependent on the validity of the assumptions made in generating the sampling plan.

One-off production waste

The simplest form of waste production is a one-off production of a single waste stored
in a single container, stockpile, lorry or other container. The waste producer can easily
define the ‘population’ as the material in the specific container or location. There is no
need to divide this into sub-populations.

The next level of complexity is where a one-off production of a waste is stored in more

need to divide this into sub-populations would be dependent on whether other facto

than one container. Although sampling would normally include multiple containers, theQ(L

differentiate the containers (for example different storage conditions or methods).

Continuous production of a homogenous stream of waste \
Where a continuous process produces a stream of waste that is homogen e
waste producer can define the population in time. For example, all the v@ duced

in one month or one year.

The waste producer can use his sampling plan for that entire period t(ohssify and
assess his waste. However, the Sampling Plan would have to d trate that the
material is homogenous. We would look for two key factors to@ pin this:

e A process with demonstrably consistent, well ¢ terised, and controlled
inputs/ raw materials that do not vary in comgggion or quantity.

e  The results from the sampling demons at no statistical difference
exists between samples taken over yne period (i.e. one batch is the
same as any other).

materials, than the waste disposal o very processes where the waste producer

L g
This is more likely to be applicable to mﬁsﬁucturing processes using quality raw
cannot achieve that level of input gont

Continuous production of a
Continuous production pro
(variable quality) waste. T

ogeneous stream of waste
can often result in a stream of heterogeneous
particularly true of waste disposal or recovery

processes where the re, composition, consistency and quantity of input materials is
more variable than igher quality raw materials used in production processes.
(a) Wastes re generated in the same process
These are in al and consistent wastes regularly generated in the same process,
where:

o e installation and the process generating the waste are well known and

O e input materials to the process and the process itself are well defined.
O

The operator of the installation provides all necessary information and

o\% 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:
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o Compositional range for the individual wastes.
o Range and variability of characteristic properties.

o If required, the leachability of the wastes determined by a batch leaching
test and/or a percolation test and/or a pH dependence test.

o Key variables to be tested on a regular basis.

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 Q
properties of the waste. The waste can then be considered characterised and sh I(L
subsequently be subject to compliance testing only, unless significant change ilif\

generation processes occur. :

For wastes from the same process in the same installation, the results g
measurements may show only minor variations of the properties of the ¢
comparison with the appropriate limit values. The waste can then befcéngtdered

characterised, and shall subsequently be subject to compliance teétin gnly, unless

If the waste is produced in the same process in different installations, information must (LQ ¢

significant changes in the generation process occur.

Waste from facilities for the bulking or mixing of waste, from w transfer stations or
mixed waste streams from waste collectors, can vary con%ably in their properties.
This must be taken into consideration in the basic char ¥sation. Such wastes are

more likely to fall under case (b). 0

(b) Wastes that are not regularly generated
These wastes are not regularly generated< ame process in the same installation
and are not part of a weII-characterisedﬂﬁ‘ stream. Each batch produced of such
waste will need to be characterised. T, Sic characterisation shall include the
fundamental requirements for basic cterisation. As each batch produced has to

be characterised, compliance tes@ IS not appropriate.

\
Q
%)
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Appendix 1

Consultations

Views on drafts of this document were sought from all of the national landfill operators,
hazardous waste treatment operators and testing laboratories as well as two industry

bodies; the Landfill Regulatory Group Compliance sub-group and Mineral Products
Association. The consultations have been focused on the companies who have to date

taken responsibility for ensuring classification and testing before disposal. (L

*

We received comments from 80% of the national landfill operators, testing laboratorie
and hazardous waste treatment operators. We also received comments from
representatives of environmental consultants, waste producers and regional w te\
treatment companies. The following companies and bodies are thanked for@i\

consultation comments throughout the development of this guidance: \
AMEC Environment & Infrastructure Scientific Analysis Lag)htories
Alcontrol Laboratories Severn Trent \GES

Augean PLC Shotley H@gs Ltd

Bone Environmental Consultancy Ltd. Tata S

Castle Environmental @Environmental Services
or

V%
Chemtest Ltd é{
Churngold Group Ltd 0\\'Q

Cory Environmental Ltd

Derwentside Environmental testi@ervices
Environmental Scientifics Gr @.

FCC Environmental (fQgrm RG)

Hanson Q

Hills Waste Sol I@

Lafarge &

LRG co@)ce sub-group
M@ Products Association

M
L g
Q\%uto Kumpu
& Red Industries
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Appendix 2

Data interpretation

We have produced two worked examples using data from a recent inter-laboratory trial
under the CONTEST scheme for a soil and for a filter cake produced at a waste
treatment plant.

The soil would fail the inert WAC limits for at least 9 parameters and would be Q M
classified as non-hazardous. The filter cake fails the SNRHW limit for 11 parameters (L
and the hazardous waste limits for 5 parameters and hence could not be accepted at

landfill without further treatment. However, an inspection of the data demonstrate

the majority of limit failures were not representative of the majority of the result &

under most circumstances would be considered as statistical outliers. For

demonstration purposes of a proposed methodology to interpret these res %

illustrative proportion of the data has been considered in more detail be I\

Statistical interpretation

Section 6 of this guidance, identifies a method for assessing analyti¢al data which
should be carried out on a substance by substance basis. For&les where the
nature of the statistical distribution is uncertain, this is the non-Wafametric method
presented in WM2. This method is based on a sample m@n (50th percentile) and a

probabilistic demonstration that §
. at least 95% of samples are within the W@l it; and that

¢ when the analytical variation is take account average concentrations
are within the limit for each su

For waste acceptance purposes wher E?lstlcal technigues are being used, the
primary objective is to demonstrate t e waste population being considered is
below the WAC limit (to a pre-de IeveI of confidence), primarily by demonstrating
that any limit exceedances ar epresentative of the whole population. This test,
based on the cumulative bi distribution of the test data, is shown below using the
following steps:

Step 1. Q,\'

Average (meanﬁ@tedian) concentrations can be used to support a case and

establish the waste composition. Mean concentrations are determined by
ulative concentration by the number of samples.

lan concentration, sample results are ranked, with the lowest concentration
e rank (r) of 1, the second lowest rank of 2.

asgi
bedlan concentration is the middle sample number and can be identified from the

@Ilowmg equation:
X50 = (No Samples +1)/2.
& for 22 samples Xso = (22+1)/2 =11.5
Xsois therefore estimated by the sample with rank 11.5, which can be rounded up to
the sample with rank 12.
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Step 2.

The 95"% confidence interval that the estimate of Xs, for 'n' samples is below the WAC
limit can be defined by the following cumulative binomial expression to identify the
lowest ranked sample (r) that satisfies the expression

o CumB(r; n, 0.5) 2 0.95

This can be calculated using the expression "Binomdist(r-1, n, 0.5, True)" in readily
available spreadsheet software.

concentration is below the WAC limit, a case could be made that the waste populatio

Q-
Where the average waste concentration and the 95" percentile ranked samples (L
being considered is acceptable for disposal by landfilling. For less than five samp\,ng
|

the 95" percentile test would automatically be failed if one sample fails a WAC |jm
test.

Two worked examples are presented below \Q

Example - soil sample (b
Twenty two samples were taken of a soil for leaching tests to detegmin®f it is
acceptable for disposal within a landfill for inert waste. 8

The data indicates that up to 6 samples failed the inert Ie@@st criteria.

Each sample was then ranked from the lowest concen to the highest
concentration for each substance and given the ran r22 as a series of columns
within a spreadsheet.

hen calculated within the
, 0.5, True)" and the percentile

The binomial distribution for each sample rank
spreadsheet using the function "Binomdi
confidence level calculated for each sa

From the distribution of the upper ¢ ce limit is represented by the 16th Sample.

6™ ranked sample were within the inert waste
soil would be considered as acceptable for
e if the average mercury concentration was below the

All substance concentrations for
leaching test limits and there
disposal at a landfill for ine

threshold limit.

Although mercury n@rconcentrations are within the test limit, the average (mean)
concentration is d& the test limit. However, the mean is significantly skewed by two
samples. Ins es we recommended that the waste is either disposed of via an
alternative ro{tenor further samples taken to comprehensively demonstrate that the
highest cagCWTtrations reported are likely to be analytical irregularities.
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Table A1 Estimate of confidence level that a soil is acceptable for disposal at a
landfill for Inert waste using the binomial statistical test

hd

r r-1 Binomial Antimony | Selenium | Cadmium | Mercury

(Sample No) Dist

(Column A) (Column B) Cum B mg/kg mg/kg mg/kg mg/kg

1 0 0.0000 0.000 0.000 0.000 0.000__

2 1 0.0000 0.005 0.001 0.000 0.00 "\ 1

3 2 0.0001 0.009 0.001 0.000 0.00p

4 3 0.0004 0.010 0.002 0.001 0.

5 4 0.0022 0.010 0.002 0.001  (YOeb0

6 5 0.0085 0.010 0.002 0.001 .000

7 6 0.0262 0.010 0.003 0. 0.000

8 7 0.0669 0.011 0.004 (\% - | 0.001

9 8 0.1431 0.013 0.010 ( \ 0.001

10 9 0.2617 0.016 0.010 »~\P02 0.001

11 10 0.4159 0.016 0.010 0.002 0.002

12 11 0.5841 0.017 0.0 0.003 0.002

13 12 0.7383 0.020 Oﬁ&‘ 0.004 0.003

14 13 0.8569 0.020 0%20 0.005 0.005

15 14 0.9331 0.020 , .030 0.005 0.005

Minimum No samples which must pass the test limit ANR\gYerage concentration be within limit

16 15 0.9738 0.024 "~ | 0.040 0.005 0.005

17 16 0.9915 %’ 0.050 0.007 0.011

18 17 0.9978 8 0.050 0.008 0.012

19 18 0.9996‘\0 7040 0.080 0.010 0.030

20 19 0.9999. X\ [ 0.100 0.120 0.020 0.050

21 20 1.00@N ™~ [ 0.120 0.320 0.050 0.140

22 21 1. 0.300 0.320 0.060 0.210
6 0.04 0.05 0.01 0.02 (fail)

Average (mean) concentratior*()} (pass) (pass) (pass)

Inert Leaching Limit &‘ 0.06 0.1 0.04 0.01

Number analyses 22 22 22 22

Max number of failur sS{pwed

from 22 tests .6 7 7 7 7

Samples above IfbAg Imit 3 (pass) 3 (pass) 2 (pass) 6 (pass)

*

N

Shaded cells
Examplet ment plant filter cake

s’/samples were taken of a plant filter cake for leaching tests to determine if it

Twe

centration exceeds the leaching test limit for inert waste

able for disposal within a SNRHW cell or a landfill for hazardous waste.

is :
Each sample was then ranked from the lowest concentration to the highest

ncentration for each substance and given the ranks rl to r26 as a series of columns

within a spreadsheet.

The binomial distribution for each sample rank was then calculated within the
spreadsheet using the function "Binomdist(r-1, 26, 0.5, True)" and the percentile
confidence level calculated for each sample rank.

From the distribution of the upper confidence limit is represented by the 17" ranked

sample.
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Table A2 Estimate of confidence level that a filtercake is acceptable for
disposal at a hazardous waste site using the binomial statistical test

r r-1 Binomial | Ba Cr Ni SO, Cl
Dist

(Column A) | (Column B) | Cum B mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
1 0 0.0000 0.31 0.47 2.88 3,813 |5,280
2 1 0.0000 1.2 0.69 4.5 4,700 | 29,020
3 2 0.0000 1.6 0.7 4.7 8,000 | 45,36
4 3 0.0000 1.8 0.94 5.54 8,060 |53
5 4 0.0003 1.9 095 [592 [8,157 [563
6 5 0.0012 2 0.96 7.63 8,189 342
7 6 0.0047 2 098 |[7.76 |8,304 \57,460
8 7 0.0145 2 099 |7.85 0, 57,550
9 8 0.0378 2.02 1.01 7.9 ,@‘ 58,550
10 9 0.0843 2.1 1.07 | 7.97 “9Y65 |60,034
11 10 0.1635 2.2 1.1 9.1 5,'290 61,200
12 11 0.2786 2.2 1.1 N 9,290 61,800
13 12 0.4225 2.3 1.1 N9 [9454 62,028
14 13 0.5775 2.3 1.12 ,Qg).% 9,530 | 62,934
15 14 0.7214 2.4 1. 9.4 9,670 63,469
16 15 0.8365 24 @ 10 9,987 64,000
17 16 0.9157 25 10.11 | 9,999 | 64,330
Minimum No samples which must pass the te % AND average concentration be
within limit
18 17 0.9622 o ~ 1.23 10.15 | 10,000 | 64,408
19 18 0.9855 1.24 10.65 | 10,000 | 64,500
20 19 0.995 . 1.32 10.86 | 10,000 | 64,900
21 20 0. 8 2.6 1.4 10.95 | 10,217 | 65,652
22 21 % 2.6 1.41 11 10,725 | 66,500
23 22 A 10000 2.7 1.47 11.1 11,005 | 67,540
24 & .0000 2.9 1.49 11.43 | 12,590 | 71,056
25 \ . 3.1 1.49 11.81 | 13,472 | 83,945
26 45 4.4 12 28,240 | 84,000
Average (mean 4 1.2 9 9,973 59,732
SNRHW Lea 10 0.2 10 20,000 | 15,000
Haz Waste 30 2 40 50,000 | 25,000
No Anal 26 26 26 26 26
Max ures from 26 tests 9 9 9 9 9

le} above SNRHW limit 1 26 10 1 25

les above Hazardous waste limit | 1 1 0 0 25

ro aded cells between SNRHW and hazardous waste Timit.

\%d shaded cells above hazardous waste limit

The data indicates that for chromium all samples failed the SNRHW limit. One sample
also failed the hazardous waste limit for chromium and barium which is otherwise
below the WAC limit for a SNRHW site. A single exceedence of the hazardous waste
limit for chromium is within tolerance as indicated by the maximum number of failures.

However, chloride failed the hazardous waste limit for 25 out of the 26 samples.

Therefore, disposal could not be considered to a landfill for hazardous waste and
further treatment would be required prior to disposal.
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Appendix 3

Sample preparation and analysis

Analysis of the waste should be carried out to industry standard methods capable of

meeting the limits of detection required. Samples must be taken into appropriate

containers (including consideration of glass and no headspace where organic and

volatile parameter analysis is also being undertaken). Additionally, where compounds

have short stability times, efforts should be made to minimise sample degradation by

correct storage/ transportation conditions and carrying out analysis as soon as possibl (L
after sampling to avoid the sample being classed as unrepresentative. (tg

The person sampling the waste should seek advice from their testing laboratory,

Recommended leaching test Q
Legislation requires that leaching test report to the L:S 10 I/kg test Met N
12457:2002. We recommend that the test is performed to BS EN 12% 02

"Characterisation of waste — Leaching — Compliance test for leaching d¥granular waste
materials and sludges — Part 2 One stage batch test at a liquid oNd ratio of 10 I/kg
for materials with high solid content and with particle size belo m (without or with
size reduction)."

However, where a size reduction to 4mm is not pos&@ll accept the method BS
EN 12457-4:2002 for a particle size below1l0mm

The main points to note of this method are:

. Moisture content of the Waste | gd to determine the amount of water to
add in the leaching process.

e  95% of the sample used s& have particle size of <4mm. If necessary
samples should be groﬁ to achieve this (under no circumstances should
r

the sample be grou% ).

e Anendovere oller bed shaker is the preferred option. A flatbed

shaker is % able
o Afterle the total eluate should be filtered through a 0.45um membrane
filte

AIternat'\@aching tests and analytical methods

a d against the L:S 10 I/kg limits. We do not consider it necessary in most
i stances to apply the L:S 2 I/kg batch test (approved methods EN12457-1 and
457-3) or percolation testing (approved method prEn 14405). While limits are set for
ese tests in the Council Decision annex, the Environmental Permitting Regulations,

&Q schedule 10 state that the L:S 10 I/kg test must be used.

We will amend the above list as CEN standards become available. For tests and
analyses for which CEN methods are not yet available, British Standard methods are
acceptable or other tests approved by the Environment Agency.

L%b #€s must undertake all leach testing to EN12457-2 or EN12457-4 and results
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Would you like to find out more about us,
or about your environment? q/Q
Q

Then call us on Q’\\Q/
. \
03708 506 506 (Mon-Fri 8-6) (bQ

Calls to 03 numbers cost the same as calls to standard ge@ﬁphic numbers
(i.e. numbers beginning with 01 or 02). 0

email $(\
enquiries@environ%éﬁ?agency.gov.uk
.. RN
or visit our websit&)
www.environg@%t-agency.gov.uk
XN

incident h <|1\e 0800 80 70 60 (24hrs)
floodli 45988 1188
60
9
,QQ\
&9 Environment first: Are you viewing this on screen? Please

Q.‘

& considerthe environment and only print if absolutely necessatry.
If you are reading a paper copy, please don’t forget to reuse and
recycle if possible.





