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Approvals 

The signatures below certify that this procedure has been reviewed and accepted, and 
demonstrates that the signatories are aware of all the requirements contained herein and are 
committed to ensuring their provision. 

 Name Signature Position Date 

Prepared by Cliff Burton 
 

Managing Director  2013 

Reviewed by Rhea Fenemor  
 

Administrator  
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Approved by Cliff Burton 
 

Managing Director  
November 
2019 
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1. Introduction & Purpose 

The purpose of this procedure is to deliver guidance for the treatment of soils.  

2. References 

Standard Title & Description Clause 

 Environmental Protection Act 1990 Section 34 

 
Environmental Protection Act 
1990/Hazardous Waste Regulations 
2005 

Section 62 

   

3. Terms & Definitions 

Term Definition 

CDE Wastes Construction, Demolition and Excavation Wastes 

EA Environment Agency 

EWC European Waste Catalogue 

TCP Technical Competent Person 

SIC Standard Industry Classification 

4. Application & Scope 

This procedure applies to all competent employees, including contractors and clients.  

Contractors or clients providing services or working with the company shall comply with this 
procedure or have in place arrangements that are equivalent.  

5. Background Information 

Bioremediation can be defined as the elimination, attenuation or transformation of polluting or 
contaminating substances by the use of biological processes, to minimise the risk to human health 
and the environment. 

Bioremediation of contaminated soil uses microbes [e.g. bacteria & fungi] to convert potentially 
harmful pollutants to either harmless or environmentally acceptable products.  Bioremediation can 
treat a variety of organic pollutants and the most common classes of compounds encountered at 
Keltbray's facilities are: 

- petroleum hydrocarbons [e.g. petrol, diesel & fuel oil] 

- aromatic hydrocarbons [e.g. benzene, toluene, ethylbenzene & xylene {BTEX}] 

- phenols 

- polyromantic hydrocarbons [PAHs] 

Bioremediation occurs most efficiently under aerobic conditions [in the presence of oxygen] where 
organic compounds can be completely converted to carbon dioxide, water & more cells mass.  
However, it is more usual for organic compounds to be degraded into intermediate compounds 
[partial degradation] as well as CO2 & water. 

Anaerobic bioremediation [absence of oxygen] can also degrade organic compounds but this is a 
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slower, less efficient process and is not the standard method used at Keltbray's facilities. 

There are various factors which can affect the efficiency of aerobic bioremediation and need to be 
controlled wherever possible: 

- Temperature: 5oC to 50oC with an optimum range of 15oC to 30oC. 

- pH: optimum range 5 to 9 

- oxygen concentration greater than 2 mg/litre 

- nutrients: macronutrients [nitrogen & phosphorous] and micronutrients [trace elements] 

- moisture content: above 20% w/w 

The treatment protocols used at Keltbray's treatment facilities aim to optimise these factors to give 
a rapid, efficient and cost effective treatment of hydrocarbon contaminated soils.  

 

5.1. Nutrient Addition  

Assessment of Nutrient Addition Required  

Keltbray has developed a spreadsheet which allows data input for the total hydrocarbon 
concentration requiring treatment and the total quantity of soil to be treated.  The spreadsheet 
automatically calculates the amount of nitrogen and phosphate that is required. 

Nitrogen and phosphorous are added as a specifically blended substrate of urea, oxoammonium 
phosphate [MAP] and trace elements [1% w/w of blend].  These compounds have been selected 
because Urea contains a high proportion of nitrogen and MAP is a source of both phosphate & 
nitrogen. 

The spreadsheet is shown below: 
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The quantity of MAP & Urea required is calculated based on the elemental analysis of the chemical 
formulae: 
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A worked example is shown below for a 200 tonne pile requiring treatment of 1000 mg/kg Total 
Petroleum Hydrocarbons.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The result from the spreadsheet is used as a guide for the minimum quantity of nutrients to add. 

In this case, 40 kg of specifically blended substrate would be added to the biopile. 

 

Addition of Nutrients to Biopile 

In most scenarios, the nutrients are added to a biopile as a solution.  This can be achieved by one 
of two methods: 

1. Spread out the soil so that the nutrient solution can be sprayed over the surface of the soil.  
 The biopile is then formed from the treated soil. 
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2. The nutrient solution is sprayed from a tank into the biopile. 

 

The volume of solution used is selected so that the moisture content of the soil is not increased by 
more than 1%.  In the worked example this would limit the total volume to 2 tonnes [= 2000 litres]. 

The concentration of the nutrient solution should not exceed 3% w/v so that microbial activity in the 
soil is not inhibited by the high salt concentration [= high osmotic potential]. 

In the worked example, adding 40 kg of nutrients to 2000 litres gives a nutrient concentration of 2% 
w/v which is within the acceptable limit. 

In some instances, soils are received which have a high moisture content and it is not advisable to 
add more water to the soil.  The procedure to add nutrients to these soils is to spread out the soil 
and add the nutrients as a powder broadcast over the soil surface. The soil is then mixed by 
machine to dissolve and distribute the nutrients throughout the soil. 

 

5.2 Addition of Hydrocarbon-degrading Bacteria   

In order to enhance the treatment of hydrocarbon-contaminated soils, it is sometimes advisable to 
add specific hydrocarbon degrading bacteria to the biopiles. The aim of this treatment is to increase 
the initial number of bacteria in the soil which, in turn, should increase the rate of degradation and 
thus decrease the time required for treatment.  Keltbray has set a threshold of 1000 mg/kg TPH 
requiring treatment, above which the addition of bacteria is required. 

The natural bacteria are supplied as a proprietary blend in a dried form on a wheat-bran base 
[product name: DBC R5].  The powder is added to the nutrient solution at a rate of 3 kg per 1000 
litres.  The bacteria in the product are selected from the environment and belong to the safest 
category [Group 1 - unlikely to cause human disease] according to The Approved List of biological 
agents [3rd edition 2013] published by the Health & Safety Executive [reference: 
www.hse.gov.uk/pubns/misc208.pdf]. 

 

5.3. Aeration 

The stockpiles must be aerated adequately to support efficient degradation of contaminants by 
microorganisms. Of the metabolic factors affecting degradation, oxygen is one of the most 
important, so efficient aeration is essential for stockpile treatment.  Keltbray Environmental use both 
active and passive air supply systems. 

There are two basic types of aeration: passive & active. 

Passive Aeration 

This is the simplest method of aeration which is used by Keltbray to aerate small biopiles of less 
than 50 m3 [equivalent to a maximum of 5 tipper loads]. Once the biopile has been treated with 
nutrients, the pile is periodically turned over every 3 – 4 days using a 360 excavator machine. This 
is a less efficient aeration method than active aeration but it is ideally suited for small biopiles. 

Active Aeration 

This is a more efficient aeration method used by Keltbray on larger biopiles [> 50 m3], because its 
gives more complete and controllable airflow that speeds treatment up in the stockpile.  Two active 
aeration configurations are used:  

- air injection 

- air extraction 

Both configurations involve 50 – 100 mm perforated pipes that are connected to a blower to 

http://www.hse.gov.uk/pubns/misc208.pdf
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either push air into the pile (injection) or to pull air through and out of the stockpile (extraction).  
Typical air flow rates through the stockpiles are just enough to keep the soil above oxygen limiting 
conditions.   

 

Air Injection 

This is the standard method employed by Keltbray. The blower  forces air through the biopile via 
the perforated pipes.  The primary reason for injection use is to maintain the biopile temperature 
above 15oC as the blower injects warm air into the biopile which accelerates treatment in low 
ambient temperatures. Flow rates are controlled to minimise emissions from the stockpile (VOCs, 
dust etc.).The blower is set to a low enough setting to be effective but also so not to cause an 
increase in any odour or dust emissions from the biopile.  

 

5.5. Biopile Sampling Protocol  

The number of representative samples taken from a stockpile is dependent on the size of the pile, 
the minimum number of samples taken is shown in the table below: 

 

Volume of Soil in Stockpile (cubic 
metres)  

Minimum Number of Composite 
Samples 

< 1000 1 

1000 – 2000 2 

Each additional 2000 m3. 1 

A composite sample contains material from a minimum of 6 locations on the stockpile.  The sample 
locations are distributed as evenly as possible over the total area of the stockpile below the surface 
using a hand trowel.  Soil from all the locations are amalgamated and mixed thoroughly before 
being transferred to the relevant containers for chemical analysis by a UKAS accredited laboratory. 

6. Associated Documents 

Master documents are be signed by the initiator and date indicated to evidence their authority. 
Forms are controlled via their FRT number and revision status. Standard documents, e.g. pre-
printed material are listed in the appropriate procedure or work instruction. References to 
documents and records: 

Ref. Title & Description 

Appendix 1 Material Safety Data Sheet for Microbial Supplement “DBC R5” 

BS ISO 10381-
1:2002 
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Appendix A 

1. CHEMICAL PRODUCT AND COMPANT IDENTIFICATION 

  Material Identity  ECOTREAT DBC R5 

Company: Ecotreat Ltd   Emergency Contact Number: 01227 713606 

  81 Thomas Way  

  Lakesview International Business Park   

  Canterbury 

  CT3 4NH 

 

2. COMPOSITION/INGREDIENTS  

 

Description of product:  Dried consortia of bacteria on wheat bran base  

Synonyms:    None 

Hazardous components:  CAS number:  N/A  Name: N/A 

     Weight:  N/A  Unit: N/A 

     EC classification: N/A  Other: N/A 

 

3. HAZARDS IDENTIFICATION  

 

Most Important hazards:  Inhalation of powder and potential skin allergy 

Specific hazards:   Dust inhalation and skin allergy  

 

4. FIRST AID MEASURES  

 

General Advice:   In case of contact, immediately flush eyes or skin with copious 
     amounts of water for at least 15 minutes. Lift eye lids while  
     washing. Obtain medical attention is symptoms persist.   

Inhalation:    Take normal precautions for handling a powder product. If  
     symptoms persist, remove individual to fresh air. If the subject 
     is not breathing, administer artificial respiration. These  
     hazards are negated when the product is rehydrated with  
     water.  

Skin Contact:    No known symptoms however, some individuals may be  
     hypersensitive to this product. Therefore, wash skin  
     thoroughly with soap and water. Obtain 
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medical attention if      irritation persists. Wash contaminated clothes 
before re-use.  

Ingestion:    Should NOT be ingested. If accidently ingested, drink plenty of 
     water and seek medical advice. NEVER make an unconscious 
     person vomit or drink fluids.  

 

5. FIRE FIGHTING MEASURES  

 

Flammability:    This product is not flammable 

Suitable extinguishing media:  N/A Explosion Limits:    N/A 

Unsuitable extinguishing media: N/A Hazards due to combustion products: None 

Equipment for fire fighters:  N/A Flash point:     N/A 

 

6. ACCIDENTAL RELEASE MEASURES  

 

Personal Precautions:   Avoid contact with lungs, skin and eyes. Do not ingest 

Environmental Precautions:  None 

Methods for cleaning up:  Spillages of the dry material should be swept into closed  
     containers for disposal. Accidental release of rehydrated  
     product should be hosed down with water. Treat small and  
     large spillages in the same manner.  

 

7. HANDLING AND STORAGE 

 

Handling:    Although prolonged contact with skin should be avoided, no 
     special precautions are required. When handling the material, 
     good hygiene practices should be observed. Employ usual  
     precautions for handling a dusty product and wash hands after 
     use. If using large quantities employ an appropriate cartridge-
     type mask which is rated to combat airborne particles in  
     confined spaces. 

Fire/Explosion Hazards:  No general hazards known. However, excessive   
     concentrations of dust in the atmosphere could create and  
     explosive environment.  

Storage advice:   Drums should be stored with their seals intact in dry conditions 
     below 30 degrees Celsius. Store all products in a dry location 
     below 30 degrees Celsius.  

Co-storage hazards:   None Known 

Further Information:   None 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
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Engineering measures:  No special engineering required. 

Control parameters:   N/A 

Personal protection equipment: Ventilation:  Prepare product in a well ventilated  
        area  

     Respiratory:  Avoid breathing dust  

     Eye protection: Wear safety glasses. Avoid contact with 
        eyes. 

     Skin protection: Wear industrial overalls  

     Ingestion:  Do NOT ingest.  

     Gloves:  Chemical-resistant gloves should be  
        worn when washed hands thoroughly 
        after use.  

     Handling:  Wash hands thoroughly after use. Avoid 
        repeated or prolonged exposure. 

 

9. PHYSICAL AND CHEMICAL PROPERTIES  

 

Appearance:    Amorphous powder  

Normal state:    Dry 

Colour:     White to tan  

Odour:     Cereal odour  

 

Safety Data    Dry powder  Rehydrated powder 

Boiling Point (C)    N/A   100 

Settling Point (C)   N/A   N/A 

Flash Point (C)   N/A   N/A 

Ignition temp (C)   Not Determined  N/A 

Auto-ignition temp (C)  N/A   N/A 

Vapour pressure   N/A   N/A 

Flammability    Non-flammable Non-flammable 

Bulk density (g.cm3)   0.9   1 

Lower explosive limit   N/A   N/A 

Upper explosive limit   N/A   N/A 

Solubility in water   partial    N/A 

Ph. Value    neutral   neutral 

Reaction with alkalis   none   none 

Viscosity    N/A    N/A  
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Solvent separation test  N/A   N/A 

Solvent content (%)   0   0 

 

10. STABILITY AND REACTIVITY  

 

Stability:    Stable 

Hazardous decomposition:  Carbon dioxide  

Hazardous polymerization:  Will not occur  

Further Information:   Incompatible with strong oxidising and basic agents.  

     Protect from moisture  

 

12. ECOLOGICAL INFORMATION  

 

Further Information:   Not determined for this product at the time of printing  

 

13. DISPOSAL CONSIDERATION  

 

Product:    Dilute with copious volumes of water and dispose to sewer. 

Contaminated packaging:  Packaging can be disposed of to domestic landfill after  
     cleaning with water.  

EXC-code:    N/A 

 

14. TRANSPORT INFORMATION 

 

Land Transport  

ADR/RID class: N/A  Proper shipping name: ECOTREAT DBC R5 

Item:   N/A  Remarks:   None 

 

Sea Transport  

IMDG-class:  N/A  UW No.   N/A 

EMS:   N/A  Mfag:    N/A 

Marine pollutant: N/A  Packing group:  N/A 

Remarks:  None  Proper shipping name: ECOTREAT DBC R5 

 

Air Transport  

ICAO/IATA class: N/A  UN/ID No.:   N/A 
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Packing group: N/A  Proper shipping name: ECOTREAT DBC R5 

Remarks:  None  Further information:  None 

 

15. REGULATORY INFORMATION  

 

EU labelling classification:  N/A  Hazardous components for labelling:  N/A 

R-phrases:    N/A  S-phrases:     N/A 

Waste hazardous class:  0 (self-classified) 

 

16. OTHER INFORMATION  

 

The information accumulated herein is believed to be accurate but is not warranted to be whether 
originating with the company or not. Recipients are advised to confirm in advance of need that the 
information is current, applicable and suitable to their circumstances 
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