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Sustainability of (bio)remediation

Assumed

Sustainability associated buzzwords e.g., 

bio-based

No distinction made between in situ and 

ex situ bioremediation



What is ex situ soil bioremediation?

Microbially driven process

Ex situ remediation technique = mobile 

plant

Suitable for range of 

hydrocarbon/organic contaminants

Once treated, material can be reused 

onsite if meets site cleanup target(s)

Cost effective treatment = sustainable?



the practice of demonstrating, in terms of environmental, economic and social indicators, that the benefit 

of undertaking remediation is greater than its impact and that the optimum remediation solution is 

selected through the use of a balanced decision-making process (SuRF UK, 2010)

Sustainable remediation - SuRF
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Factors affecting the holistic sustainability assessment

At what point in the project?

Who is making the assessment?

Consultant on behalf of client 

(awareness of project as a whole)

Remediation contractor

Client/project type

Planning system projects

Stakeholders

What are contractors being asked for?
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Sustainable remediation – ISO standard

Elimination and/or control of unacceptable risk in a safe and timely manner whilst optimising 

the environmental, social and economic value of the work (ISO 18504:2017 - Soil quality: 

Sustainable remediation)

Qualitative Semiquantitative Quantitative

Narrative or ranking e.g., 
‘better’, ‘neutral’, ‘worse’ 

or ‘1’, ‘2’, ‘3’

Quantify some but not all 
indicators (e.g., 

quantitative assessment of 
CO2 footprint and direct 

cost)

LCA or environmental 
(footprint) analysis

Adapted from ISO 18504:2017



(Bio)remediation carbon footprinting

Develop a simple quantitative tool to determine CO2 emissions for our ex-situ 

soil (bio)remediation approach(es) 

Objective – compare CO2 emissions for a commercial ex situ bioremediation 

project using actual project data and compare with the theoretical emissions 

of haulage and landfill disposal 

MSc project – Emmanuel Bello (Teeside University)



Glasgow Commonwealth Games Athletes' village case study 

Element Sub element kgCO2e % of total

Staff transport 162120 7.0

Plant total 251499 10.8

Plant transport 33341

Plant embodied 218158

Material total 321184 13.8

Material transport 88382

Material embodied 232802

Exploratory locations 4394 0.2

Testing 237 0.0

Fuel use total 1588307 68.2

Fuel delivery 3401

Plant use (soil washing) 1027850

Soil washing 131862

Compound energy 425193

Total 2328171 100%

Post project assessment

175,000 m3 (of which 116,000 m3 

treated by soil washed)

Hypothetical landfill disposal 

scenario estimated as 14% higher 

CO2 emissions

Models mentioned in the paper no 

longer publicly available

Adapted from Sampson et al., 2013



ERS ex situ bioremediation project – CO2 emissions 

Element Description CO2 emissions 
(kg)

% of total

1 Haul onsite to treatment area 2896 8.5

2 Screening oversize 1068 3.1

3 Treatment (excavator) 20324 59.9

4 Hauling (extra) 2040 6.0

5 Staff travel to/from site 2185 6.4

6 Nutrient 648 1.9

7 Welfare facilities 4197 12.4

8 Sample testing 90 0.3

9 Supply of biopile covers 473 1.4

Total 33921

Post project assessment

1500 m3 material

Hypothetical haulage for landfill 

disposal scenario estimated as 4-19% 

higher CO2 emissions

Further developed since this project 

and applied on wider range of 

waste/remediation projects including 

pre-project assessments



Open access CO2 calculators 

Qualitative and quantitative simulation of best management 
practices (BMPs) for contaminated megasite remediation using 
the SiteWise  tool



Remediation sustainability assessments are project, time, viewpoint specific

CO2 accounting of value to increased number of client types

Ex situ bioremediation is a cost-effective treatment which can also reduce 

project CO2 emissions when compared to landfill disposal

By going through this process, we are optimising our ex-situ (bio)remediation 

soil treatment from a CO2 emissions perspective

Conclusions



Questions?

Dr Tom Aspray BSc PhD CSci FISoilSci

Technical Manager

E: tom@ersremediation.com

T: 0141 772 2789

M: 07901 557 591

mailto:tom@ersremediation.com
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