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Introduction
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To cut and fill or not to cut and fill, that is the 
question!

In scope: 
1.Building the soil management strategy

Out of Scope:
1.Everything else



Soil Management
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Scenario:

Industrial site, areas of contamination that warrants management to meet site 
development requirements vis-à-vis contamination and risk.

The risk assessment, based on the first round of investigation has identified the 
following:

• Uncontaminated sub-soils, suitable for use anywhere on-site
• Impacted soils and sub-soils that can be used in areas of hard landscaping
• Impacted soils and sub-soils that are suitable in open spaces; and 
• Impacted soils and sub-soils that are unsuitable in any use on-site and therefore 

needs to be disposed off-site or treated.

Overall, there is a net zero requirement for material to go off-site – therefore limiting 
disposal options is preferred where practicable.

What’s needed?



Objective
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1. Clearly identify the nature and extent of the various material types based on 
the criteria you have identified as applicable, in this scenario:
 Retaining materials on-site (which may include treatment and 

retention); or
 Off-site disposal

2. Provide the contractor/client/regulator with sufficient information to be 
confident that material will be managed properly

3. Ensure compliance!



All you need is data!
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The value of data can’t be underestimated. 

The questions you may ask when you start looking at soil management, include:

“Do I have enough data to form an accurate picture of the ground conditions 
on-site”?

As well as:
“Does the data provide information across the depth of the excavation as well 
as the lateral extent”?

Or:
“What is the risk in assuming the worst case”?



The Dig Plan – can you dig it?
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If you don’t have to remove something then don’t!

You MUST differentiate between soil movement to minimise risk to a development and soil 
movement for purely cut and fill purposes.

More often than not, cut and fill processes on-site will cover most aspects, but it is NOT
remediation and you have to remember this in developing the soil management strategy.

The initial steps:
1. Confirm the nature of ALL excavations on-site
2. Determine cut and fill balances
3. Overlay the planned excavations on the distribution chart of impacted soils
4. Provide plans for supplementary testing if gaps are found (lateral or horizontal gaps)
5. Confirm suitability for excavated soils based on chemical analysis results and risk 

assessments
6. Try and convince the contractor to arrange a laydown area for soils to be re-tested if 

necessary – to confirm condition



Classifications
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Is the material Waste?

Is the material suitable for re-use?

Your investigation will have (hopefully) established the above.  Is it easy for contractors to fall 
into a misinterpretation of the differences between Waste Classification and Waste 
Acceptance Criteria tests.

Q: How often have you seen a contractor presenting WAC test results to show the 
acceptability of a soil?

A: Too often!

If you do have to dispose of material, also make sure you speak to the landfill beforehand, just 
because you’ve a Waste Classification report doesn’t automatically mean you can turn up at a 
landfill and dispose of it!



Classifications

www.gdgeo.com

As an example, in the Republic of Ireland, the soil waste classification is far from simple, so 
your dig plan might have to be augmented to allow for the local vagaries of soil disposal 
classifications, this is one example of soil classes that I have worked with:

WASTE CATEGORY CLASSIFICATION CRITERIA

Category B1 Inert Landfill

Reported concentrations within inert waste limits, which are set out by the adopted EU 
Council Decision 2003/33/EC establishing criteria and procedures for the acceptance of 
waste at landfills pursuant to Article 16 and Annex II of Directive 1999/31/EC (2002). Results 
also found to be non-hazardous using the HWOL application*.

Category B2 Inert Landfills Increased Limits
Reported concentrations greater than Category B criteria but less than IMS Hollywood 
Landfill acceptance criteria, as set out in their Waste License W0129-02. 
Results also found to be non-hazardous using the HWOL application*.

Category C1 Non Hazardous Landfills

Reported concentrations greater than Category B1 criteria but within non-haz landfill waste 
acceptance limits set out by the adopted EU Council Decision 2003/33/EC establishing 
criteria and procedures for the acceptance of waste at landfills pursuant to Article 16 and 
Annex II of Directive 1999/31/EC (2002). Results also found to be non-hazardous using the 
HWOL application*.

Category C2 Non Hazardous As Category C but containing <0.001% w/w asbestos fibres.

Category D Hazardous Treatment Results found to be hazardous using HWOL application*.  



Supplementary (dear Watson)
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Don’t be afraid to ask for additional data if it confines areas of concern
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Questions to ask:

In the excavation area, are the 
samples deep enough and provide 
sufficient confidence to categorise the 
material for re-use or disposal?

What are the ground conditions like in 
receiving areas? Permeability for 
example)

What about service runs and 
foundations?

Piling? Driven or Augered?

Does my sampling density provide 
enough comfort for classification?



Supplementary (dear Watson)
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Don’t be afraid to ask for additional data if it confines areas of concern
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The scenario, illustrated
Category 1
• Uncontaminated sub-soils, 

suitable for use anywhere on-site
Category 2
• Impacted soils and sub-soils that 

can be used in areas of hard 
landscaping

Category 3
• Impacted soils and sub-soils that 

are suitable in open spaces; and 
Category 4
• Impacted soils and sub-soils that 

are unsuitable in any use on-site 
and therefore needs to be 
disposed off-site or treated.
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The issues in data presentation
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Don’t be afraid to ask for additional data if it confines areas of concern

X = Sampling Locations

The dig plan for soil management 
needs to be considered in three 
dimensions.

For example, E2 may be 
unacceptable between 0-1m 
however H1 is actually acceptable at 
that depth, but isn’t at 2m. 

Context it critical, -but 

KEEP IT SIMPLE!

What works? Contours or squares?
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The issues in data presentation
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Don’t be afraid to ask for additional data if it confines areas of concern

X = Sampling Locations

Contractors will likely prefer to work 
in straight lines, contours look pretty 
(sometimes) but the reality is that 
these can present issues on-site.
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The issues in data presentation
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Don’t be afraid to ask for additional data if it confines areas of concern

X = Sampling Locations

Use the contours as a guide, the 
more data points you have the more 
accurate the plot.  But remember –
3D!

For simplicity, the drawing is 
showing the max concentrations to 
extent of site excavations 
(excluding piling)

A lot of what you do here is best 
guess, you should always include a 
requirement for a “watching brief” 
in the CEMP and SMP to check for 
unexpected materials being 
uncovered!
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Piling and Classification
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For the sake of ease, the development is to be piled (20m) through natural and made 
ground for the building.

The piles are to be augered (not driven) so spoil will be generated from the pile and pile 
cap.

Because of the nature of the piling process, it is unlikely that upfront chemical testing 
will be the end of testing to confirm suitability for re-use – the application of cements 
during the piling process will likely cross contaminate the pile arisings.

Also, as the spoil will be a mix of the pile column being drilled, it is entirely probable that 
the arisings will not necessarily return chemical analysis results from spot samples 
collected during an investigation (although these spot tests will give an indication of 
possible worst case).

Try and promote the provision of a stockpiling area for arisings during piling to allow 
appropriate samples to be collected and classified, the contractor will need to make sure 
they include for possible soil management variations in the contract.



An example
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The classification of materials here needed to take data from 
multiple ground investigations with varying depths of 
samples and then collate this data on a plan to enable 
appropriate soil disposal routes for the excavated soils.

We had to supplement the data to limit the Cat D1 material 
as far as possible (this had to be sent to the Netherlands!)

It was complicated by the fact that the scoping of the various 
investigations was not based on a soil management 
requirement!

The original GIs DIDN’T allow for classifying pile arisings!



Summary
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1. Get as good a 3D picture of the nature and extent of soil conditions across the site.
2. In advance of the investigation (if possible) establish the development cut and fill 

requirements.
3. Make sure you get the depth range right, soil tests to 2m where the excavation is to 

3 may not provide the depth of detail you need.
4. Discuss the likely strip lengths and depths with the contractor.
5. Establish the planned dig programme (i.e. starting point and excavation order).
6. Develop a dig plan to suit based on the planned works and soil conditions.
7. Incorporate a “contamination discovery plan” in the Soil Management Plan.
8. Make sure (as part of 7) you include clear protocols for sampling density and 

schedule to avoid complications during works.
9. Make sure (as part of 7) that there are clear validation protocols for confirmation of 

suitability for use.
10. KEEP IT SIMPLE



Questions?
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Q&A
• Iain H: Could we consider a range of scenarios to view different soil sampling densities; particularly for minimal historic 

knowledge on site?
• Not sure if this was a question or a suggestion.  In terms of soil management, sampling densities could be 

considered reasonably formulaic, 10m grid patterns for e.g., but of course targeted investigations can reduce 
overall sampling densities across a larger site.  As sampling densities are broadly ‘recommendations’, the final 
sampling strategy is often down to the practitioner.

• Caution on reducing sampling densities, as the less samples you collect the more potential for the unexpected to 
be uncovered during earthworks.

• Also, less sampling means less resolution on potential areas of concern, so when you map out contamination then 
it is possible you could be treating/removing more than needed – it is seldom the case that less resolution means 
you treat less than you need to because you have to adopt a precautionary principle in the mapping = more 
conservative.

• The impact of less sampling, while favourable early in a project because the GI costs are reduced, generally this is 
a false economy (as most/all of you will be aware of) and adding a few sampling locations and tests to improve 
resolution can massively and positively influence the overall costs of a project – I refer to this figure on a regular 
basis, albeit the % can change the overall concept is pretty sound.  GI costs would be in that Phase 1 usually!



• Brona-Laptop: What is the standard applicable to sampling of stockpiles?
• ISO 10381-8, Soil Quality-Sampling-Part 8-Guidance on sampling of stockpiles would be referred to and was 

during the discussion.
• However, this has been withdrawn and replaced by BS ISO 18400-104: 2018 - Soil Quality Sampling – Part 104 

Strategies
• https://shop.bsigroup.com/ProductDetail/?pid=000000000030310186

• In the first instance I would suggest making reference to this publication for the numbers of recommended 
samples.  At a personal level, regardless of stockpile volume, you will need a minimum of three samples to at least 
give yourself a chance of statistical defensible results if they are variable (or otherwise).

• Numbers of samples needed will depend on the nature of the material, if it is homogeneous then it is likely that 
you may only need a bare minimum of samples.

• It is generally recommended that composite samples are collected for analysis, you could collect bulk samples 
(remember to collect samples from inside the stockpile and not just on the outside!) and ask the laboratory to 
“cone and quarter” the samples to get as representative a spread of results as possible.

• The sampling density will also be dictated by what is happening to the soil once tested.  A landfill may have 
specific test numbers for the volume, for heterogeneous materials the landfill could be quite onerous in its 
request for tests.  1 per truck load for example, but of course this can be tricky but best to check with the landfill 
once you have baseline results, as additional tests may be requested.

• So:
 Composite samples

 From the body of the stockpile and not just the edges

 At least 3 samples, regardless of volume

 Check with landfill or check site re-use requirements

 Heterogenous will need more samples and tests than homogeneous soils

Q&A


