
 

 

 

Environmentally Friendly Soil Conditioning with Polyfoamer ECO 

SOIL CONDITIONING  

Soil conditioning with foaming agents is an 
extremely important operation during Earth 
Pressure Balance (EPB) tunnelling and is directly 
linked to Tunnel Boring Machine (TBM) 
performance. Foaming agents are mixed with the 
soil during EPB excavation for management of the 
pressure at the tunnel face, controlling the soil 
extraction, reducing wear on the cutting tools, and 
maintaining safe operations of the TBM.  
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The technical performance of soil conditioning 
products is an important consideration, but soil 
conditioning is not only a technical operation, 
because the chemicals injected during excavation 
encounter underground water and remain in the 
excavated spoil. The classification, storage and re-
purposing of the excavated material depends upon 
the material being non-hazardous. Considering the 
massive volume of spoil produced during TBM  

 

excavation (~70+ tonnes/m) this requirement can 
represent a significant cost to the project if toxic or 
low biodegradable foaming agents were used.  

It is vital then, that the selection of soil conditioning 
products be based on the combined influence of 
Technical Performance, Eco-Toxicity and 
Biodegradability.  

ECO-TOXICITY 

Determining the toxicity of chemical products, 
including foaming agents, is performed in 
accordance with OECD guidelines, which rank the 
level of risk that a chemical product poses to water 
and land organisms, broken into three categories: 

• WGK 1 = Low Risk 
• WGK 2 = Medium Risk 
• WGK 3 = High Risk 

The level of risk is determined from the results of 
several tests which measure the chemicals effect 
on various species:  

• Toxicity to Fish (LC50)- OECD203 
• Toxicity to Plankton (EC50) – OECD202 
• Toxicity to Algae (IC50) – OECD201 
• Toxicity to Mammals (LD50) – OECD420  

 

Figure 1: Purpose Built Spoil Storage Area - Project: Santa 
Lucia Tunnel, Italy 



 

 

 

 

 

 

BIODEGRADABILITY 

Biodegradability is determined by measuring the 
addition of organic material added to the soil as a 
result of conditioning with foaming agents and the 
length of time that the added organic material 
remains in the soil (OECD 301). The two measures 
for making this evaluation are: 

• Chemical oxygen demand (COD): The total 
amount of oxygen required for complete 
degradation of the organic material added to a 
given system.  

• Biochemical oxygen demand (BOD): The 
amount of dissolved oxygen demanded by 
aerobic organisms to breakdown organic 
compounds.  

The figure below shows the rapid biodegradability 
of POLYFOAMER ECO 1000/PLUS (>85% at 28 days). 
The difference between POLYFOAMER ECO 
products and other foaming agents is the low 
quantity of organic material added to the soil at 
time 0. Less organic content means faster 
biodegrading.  

POLYFOAMER ECO RANGE  

The Polyfoamer Eco range are classified under the 
lowest level of risk to the environment “WGK1”. The 
range includes ECO/100, ECO/100 PLUS and 
ECO/1000 PLUS. These products were developed to 
meet a need in the tunnelling industry for foaming 
agents that could satisfy the vital functions for 
successful EPB tunnelling, without negatively 
impacting the environment.  

 

Over recent years since the introduction of 
ECO/100, POLYFOAMER ECO foaming agents have 
been used on 7 successful EPB projects that 
excavated more than 35 km of tunnel, including St 
Lucia, the words largest EPB to date. 

The advantage of using Mapei’s Polyfoamer Eco 
products compared to traditional foaming agents, 
is their ability to have minimal environmental 
impact, whist maintaining optimum tunnelling 
performance. The key differences are: 

• Absence of the traditional foaming agent 
substances such as synthetic polymers, alcohol 
or glycol products which are toxic to the 
environment and are slow to biodegrade 

• Formulated with high-performance and 
biodegradable surfactants with minimal 
toxicity. 

• Contain naturally inert polymers, used to 
enhance the technical performances of the 
foam. 

Polyfoamer Eco Foaming agents combine the 
highest technical performance with the lowest eco-
toxicity and rapid biodegradability, for sustainable 
soil conditioning.  
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Figure 2: Testing Foam Injection Ports on TBM  


