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Background

Recently started freelancing;
20 years experience in the 
environmental sector;
Specialise in development of 
combined geotechnical and 
geoenvironmental redevelopment 
strategies;
Also cover waste characterization 
and asbestos in soils.
pamela.welburn@outlook.com



Presentation Objective

How many samples do I need to characterise my waste?

Why is this not a simple question to answer?

Appreciation of the complexities involved in collection and interpretation of 
data for characterisation of materials for waste disposal purposes or reuse.



Presentation Outline

What are the sampling 
objectives?

Is it a waste?

Waste description

What to sample?

How many samples?

What to analyse for?

Sample size?

Interpretation of Results

This subject is complex and 
requires much more than 40 
minutes to go into any depth.  
However, these are some of 
the pointers.



Sampling Objectives

Site 

Redevelopment

Has a waste

been created?

Will a clean cover 

system be 

required?

Can materials 

be reused 

elsewhere 

on site?

Will soils require

remediation to 

enable reuse?

Could excess 

soils be reused

on another site?

Is there an

excess of soil

requiring 

off-site disposal?

Can site 

levels be 

adjusted?

Will importation 

of material 

be required?



Is it a Waste?



What is a Directive Waste

Waste means any substance or object which the holder discards or 
intends or is required to discard.

Excluded from regulation:

uncontaminated soil and other naturally occurring material excavated in 
the course of construction activities where it is certain that the material 
will be used for the purposes of construction in its natural state on the 
site from which it was excavated; 

(Article 2 of rWFD)

N.B this can include reworked material e.g. embankments

When it leaves site it becomes waste & Duty of Care applies



Have You Created A Waste?

Is it a Directive 

Waste?

Reuse on site –

NOT WASTE. 

Excess material is 

WASTE

Removed 

from site as 

WASTE
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Definition of Waste: Code of Practice 
(DoWCoP)

• Provides guidance on:

– Assessing whether materials are classified 
as wastes or not.

– Determining when treated waste can cease 
to be a waste for a particular site.

• Done by demonstrating 4 factors:

• Protection of Human Health & 
Environment 

• Suitable for use without treatment

• Certainty of use

• Quantity of material

• No limits on volume used – providing 
justifiable

• Voluntary, not Statutory.



Waste Description

Miss-description of waste is a focus area for the EA and HMRC.

What does this mean?

Not using the correct List of Waste (LoW) Code (Formerly 
EWC)

Not characterising the waste correctly (sampling and 
analysis)

Diluting or mixing of different waste streams

Paying the wrong rate of landfill tax (Active/Inactive)



Miss-Description of Waste

Quality Protocol Recycled Aggregate? Topsoil?



Miss-Description of Waste

It is the responsibility of the waste producer to correctly classify 
and describe their waste?

Topsoil?



Sampling



Number of Samples

Based on:

Number of populations (i.e. material types/characteristics)

Heterogeneity

Quantity of waste to be disposed of

Contaminant Concentrations (important if relying on statistical 
analysis)

Fate of the waste 



Populations and Heterogeneity



Contaminant Concentrations and 
Statistics

Figure D3 Appendix D of WM3 (1st Edition 2015) : Statistical reliability of the sampling mean



Testing Frequencies

Table developed for all waste 
materials (e.g. includes 
industry generated waste)

Many soils likely to be 
heterogeneous – particularly if 
there are large quantities

Number of samples based on 
single populations

Use as a general guide only.

Table 4.1 Laboratory sample testing frequency for Level 1, 2 and 3 testing where the waste can be clearly classified as a single waste 

stream From Waste Sampling and Testing for Disposal to Landfill



Classification and WAC

Waste Acceptance Criteria (WAC) testing cannot be used to classify the 
waste.

First determine if waste is hazardous or non hazardous (classification)

Then, if waste is destined for disposal at landfill, determine if the 
waste can be accepted at the landfill (WAC)

Different WAC determinants for hazardous and inert landfills.

There is no WAC test for a non hazardous landfill



What to Test For?

Desk study to determine Contaminants of Concern that may be 
present within material

Consider contaminants associated with made ground constituents 
(e.g. metals, PAHs, etc.)

Consider Persistent Organic Pollutants that may be present 

Any additional CoC based on site observations during sampling



What to Sample?

Heterogeneous materials adequately mixed

Large particles?

Matrix?



Laboratory Analysis

Consider type of container required:

Contaminant specific

Container size

What gets tested at the laboratory:

Stone removal?

Rock crushing?

Matrix only?

Leachate?



Sample Size

Sample should be 
representative of the 
waste being sampled.

Based on:

Particle size

Where is the 
contamination?

What are we 
analyzing for?



Composite Vs Individual Samples

Composite samples:

Must only be taken from a single population 

Samples must be adequately mixed.

Useful for sampling large stockpiles

Individual samples:

Useful for sampling large number of different 

populations

Easier to interpret results

Easier to sample from boreholes and trial 

pits.



Interpretation of Results



Watch Points

The results must be representative of the waste material leaving the 
site.

Number of populations – each need to be considered separately.

What has been sampled - do adjustments need to be made?

What has the laboratory analysed (size fraction)?

What process will the waste go through prior to leaving site – will large 
particles be screened out?

Moisture content



Conclusions

Sampling of waste is not straight forward – must consider different 
populations separately and what has been sampled.

Significant errors could occur if not interpreted correctly

Environment Agency has a focus on waste crime and in particular miss-
description of waste

Responsibility of the waste producer to ensure that waste has been 
correctly classified.



Thank you

Any Questions?

www.pawelburn.co.uk
pamela.welburn@outlook.com


