
 

Sustainability Analysis of Geobear   
Oxfordshire Care Home Case Study 

Introduction 

This study offers a sustainability analysis of the Geobear ground stabilisation system against a conventional grout 

solution. The comparison draws on a case study for the stabilisation works required underneath a Care Home near 

Oxford prior to tunnelling works being undertaken for a large infrastructure project. 

The quantities of each product and installation procedures required to fulfil the required stabilisation has been 

supplied by an independent tunnelling specialist with knowledge of both the Geobear polymer stabilisation and 

traditional stabilisation techniques. 

The study considers a range of sustainability issues including: 

• Carbon footprint (building life cycle stage A1 through to A5, as qualified by BS EN 15978:20111, have been 

included as once installed the stabilisation requires no further intervention, and at the end of life will remain in 

the ground) 

• Total number of HGV movements and the associated socio-economic costs 

• Water footprint 

• Total waste generation (on-site and off-site) 

• Other Life-cycle impacts 

• Environmental impacts associated with leaching and potential contaminated ground issues 

• Installation programme 

• Health and safety impacts associated with manufacture and use  

 

The outcome of each analysis is presented separately, and no attempt is made to weight the individual categories to 

present a single ‘score’ for each of the stabilisation techniques. A simple traffic light system is used to indicate which 

system performs better under each of the categories assessed.  

Use of this report 

The analysis presented in this report draws on information for a specific case study. The outcome of the analysis 

should therefore by caveated as such, and not presented as representative of all cases where Geobear is being 

considered as an alternative to traditional ground stabilisation techniques.  

Nevertheless, the majority of the impact categories demonstrate a significant difference between the assessed 

impacts for the two methods. Therefore, the qualitative results from the case study are likely to be representative of 

the Geobear system. 

Geobear 

Geobear is a soil stabilisation technique using a 2-part polymer; both parts of the polymer are manufactured by 

Covestro. Part A, the isocyanate is manufactured in Brunsbuttel and Krefield-Uerdingen in Germany while Part B, the 

polyol is manufactured in Foxhol, The Netherlands. The products are then transported to the Covestro warehouse in 

Winchoten, The Netherlands prior to onward distribution to Geobear’s warehouses in either Winchester or St 

Helens, from where the product are delivered to sites as required2. 

                                                                        

1 Sustainability of construction works – Assessment of environmental performance of buildings – Calculation method 
2 The Winchester facility is used to service the South whilst St Helens is used to service the Midlands and the North.  
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The Oxfordshire Care Home case study is estimated to require 1.5 tonnes of Part A and 1.97 tonnes of Part B. No 

specific preparatory works are required prior to stabilisation. The grouting efficiency3 achieved through polymer 

stabilisation are between 500% and 700%, hence the small volume of material required. 

The 2-part polymer is mixed at the project site and injected in to the ground. The polymer sets within 1 to 5 minutes, 

although work is currently underway to extend the setting time to 20 to 30 minutes to prevent the polymer setting in 

the injection pipes. However, the short setting time also has the advantage that it quickly blocks fissures in the 

ground, therefore resulting in more targeted and controllable application. 

The chemical reaction that occurs between the two polymers creates carbon dioxide, resulting in a polymer matrix 

with air-tunnels incorporated in to it to form a closed-cell foam.  

After injection, polymer lines must be clean with acetone, a hazardous material which must be disposed of 

appropriately. 

Once the polymer matrix is set, the main process of degradation Is photooxidative degradation induced through 

ultraviolet radiation. In this case study there is no risk of UV degradation and therefore the polymer is assumed to 

perform its required function for the duration of the project without need for maintenance or repair. 

At the end of life, the polymer is assumed to be left in the ground, although in theory it could be dug out of the 

ground and disposed of as non-hazardous waste. 

Conventional Grouting 

Conventional grouting techniques generally use a mixture of cement, water and pulverised fly ash (PFA), a by-product 

from coal fired power stations. The cementitious ratio is usually 20:1 PFA:cement. 

For the case study it is estimated that 7.7 tonnes of cement, 154.3 tonnes of PFA and 65 tonnes of water are required 

to stabilise the ground beneath the care home. The grouting efficiency of conventional grouting techniques is 

generally around 25%, hence the significantly larger volumes of material required. In addition, the grout has a long 

setting time which means that grout can be ‘lost’ in fissures, thereby increasing the volume of grout required to 

stabilise the surface. 

In order to pump the grout to areas where it is required a large diameter access shaft must be constructed adjacent 

to the care home, from which approximately 700 metres of small diameter, horizontal grouting tunnels can be 

drilled. 

After injection, pumps are cleaned with water. However, the resulting cementitious slurry has a high pH and must be 

stored and treated prior to discharge, Failure to do so can result in pollution of both the land and aquatic 

environment. 

A well-design conventional grout will easily perform its required function for the duration of the project without the 

needs for maintenance or repair.  

At the end of life, the grout is assumed to be left in the ground, as once cured it is non-hazardous. As with the 

polymer grout, in theory it could also be dug out of the ground and disposed of.  

 

                                                                        

3 Grouting efficiency can be defined as the optimum amounts of voids, pores and fractures filled by material injected into the 
ground in order to achieve a required degree of ground permeability and/or strength.   
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Summary of Analysis 

 Geobear Conventional 

% comparison 

against 

conventional 

Data sources Contributing factors 

Carbon footprint  

(tonnes CO2e) 
10.4 19.5 

-46% 
Environmental Product Declarations and UK 

Government Greenhouse Gas Conversion 

Factors for Company reporting 2018 (refer to 

Reference Datasets section for further details) 

Even though PFA has a very low carbon footprint compared to the 

Geobear polymers, a much larger quantity of PFA is required to fulfil 

the same function, therefore the carbon impact of manufacture and 

transportation are both significantly higher for the conventional 

solution. 

Number of HGV 

movements to site  

(one-way) 

5 15 

-67% 

Estimated by tunnelling specialists 

Approximately 160 tonnes of cementitious product is required to 

perform the same function as 3.5tonnes of Geobear, therefore the 

number of associated HGV movements is significantly higher for the 

conventional solution. 

Socio-economic costs of 

deliveries to site (£) 
525 1107 

-53% 

Department for Transport Mode Shift Benefits 

Value Refresh December 2014 

Socio-economic cost of HGV movements is only available for UK 

transportation; therefore, the analysis may underestimate the socio-

economic impact of the Geobear system as only the transportation 

impact from point of arrival in the UK is calculated. 

Water footprint (m3) 117 138 

-15% 

Environmental Product Declarations 

Although the water footprint associated with the manufacture of the 

polymers is much greater than that for cement or PFA, the hardening 

process of the grout is activated by water. Due to the fluidity required 

for pumping a reasonably high water:cementitious ratio of 0.4 is 

necessary. 

Total waste generation: 

hazardous (kg) 
1.35 0.03 

+4280% 

Environmental Product Declarations for off-site 

waste. No hazardous waste generated on-site. 

The manufacture of the isocyanate element of the Geobear system, 

Part A, generates 225 times more hazardous waste per tonne of 

product manufactured than any other element analysed. Therefore, 

despite the low volume used, it is the most significant contributor to 

hazardous waste generation. All hazardous waste is generated off-

site. 
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 Geobear Conventional 

% comparison 

against 

conventional 

Data sources Contributing factors 

Total waste generation: 

non-hazardous (kg) 
211 8170 

-97% 

Environmental Product Declarations for off-site 

waste, estimated by tunnelling specialists for 

on-site waste. 

Site wastage rates for screed are identified as between 2.5% and 5% 

by the Waste Resources Action Programme (WRAP). Grout and the 

Geobear polymer are considered to be similar to screed in terms of 

application process and therefore similar site wastage rates have 

been applied. 

Life-cycle impacts: Ozone 

depletion potential  

(kg CFC11 eq) 

0.0116 0.0009 

+1165% 

Environmental Product Declarations 

The manufacture of the isocyanate element of the Geobear system, 

Part A, has an Ozone Depletion Potential (ODP) of more than 1000 

times greater per tonne of product manufactured than any other 

element analysed. Therefore, despite the low volume used, it is the 

most significant contributor to ODP. 

Life-cycle impacts: 

Acidification potential 

(kg SO2 eq) 

18.05 22.55 

-20% 

Environmental Product Declarations 

The acidification potential of grout is approximately 40 times lower 

than the polymer system, per tonne. However, due to the large 

quantity of grout required compared to the polymer solution, the 

acidification potential for the grout solution is marginally higher. This 

is largely driven by the cement element of the grout. 

Life-cycle impacts: 

Photochemical Oxidation 

(kg ethane eq) 

2.40 2.37 

-1% 

Environmental Product Declarations 

The photochemical oxidation impact of grout is approximately 50 

times lower than the polymer system, per tonne. However, this is off-

set by the significantly larger volume of grout required than polymer, 

hence the two options have similar photochemical oxidation impacts. 

Life-cycle impacts: 

Eutrophication potential 

(kg PO4 eq) 

3.36 2.62 

+28% 

Environmental Product Declarations 

The eutrophication potential of the polymer system is approximately 

60 times higher than the grout solution, per tonne. The scale of the 

impact is not off-set by the greater volume of grout required to 

perform the required stabilisation. 

In-situ environmental 

impacts  
Lower risk Higher risk 

N/A 

Refer also to Additional Information section of 

this report 

Noise and dust impacts are considered to be of a smaller scale and 

more controllable for the Geobear system. In addition, water 

pollution potential is reduced due to the speed at which the polymer 

sets compared to conventional grout and the lack of washing out of 

pump lines on site.  
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 Geobear Conventional 

% comparison 

against 

conventional 

Data sources Contributing factors 

Installation programme 

(person months) 
78 108 

-28% 

Estimated by tunnelling specialists 

In this case study, the grout ground stabilisation would require the 

construction of an access shaft and approximately 700m of drilling 

underneath the building to enable the application of grout in the 

required locations. The Geobear solution requires no preparatory 

works and therefore the installation programme is reduced. 

Health & Safety impacts 

(number of associated 

hazard statements) 

 

Part A: 3  

Part B: 8   

Cement: 4  

PFA: not 

classified as 

hazardous 

N/A 

Material Safety Datasheets (MSDS). Refer also 

to Additional Information section of this 

report. 

Part A of the Geobear polymer carries serious health hazardous 

including being suspected of causing cancer, Part B is less hazardous 

but is identified as a corrosive substance, as is cement. Both products 

can be used safely if precautions, stated in the MSDS are followed. 
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Additional Information 

Carbon Footprint 

Figure 1 illustrates the carbon footprint analysis by life-cycle stage, with A1 – 3 representing the manufacture of the 

individual products, A4 representing transport, storage and onwards distribution to the project site, and A5 

representing the construction site impacts including the embodied carbon of the waste generated on site and 

subsequent disposal. Carbon dioxide is created when the two-part polymer sets, but as this is predominantly trapped 

within the structural matrix of the polymer, it does not feature in the analysis.  

Although the manufacture of the 2-part polymers is a carbon intensive process (even compared to cement), 

stabilisation with polymer requires about 50 times less material than conventional grout stabilisation techniques. 

Therefore, the carbon impact of stage A1-3 for the polymer process is about 60% lower than conventional grout. 

The mass of material required also impacts the A4 stage which is dominated by transport impacts. Despite the 

polymer materials being distributed by road from mainland Europe and passing through two storage warehouses 

prior to being delivered to site, the distribution carbon footprint is approximately 70% lower than conventional 

grout. 

It is important to note that for the conventional grout analysis, the PFA is assumed to come from coal-fired power 

stations in Nottinghamshire (the only county that has active coal-fired power stations with no current plans for 

closure or conversion to alternative fuel sources prior to the UK government 2025 ban on coal-fired power 

generation. It is then assumed that the PFA is railed to the CEMEX cement manufacturing plant in Rugby (as the 

nearest cement manufacturing facility to the project site) for blending prior to onward transport to the project site 

by road. If the PFA is transported by road the full distance, the distribution carbon footprint for conventional grout 

would be more than double. 

The lower A5 stage carbon impacts for the polymer system are largely accounted for by the reduce installation time 

and equipment required on site, and lower quantities of waste.  

 

 

Figure 1: Carbon footprint by life-cycle stage 
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Environmental impacts  

AA Environmental has provided an assessment of the environmental risks associated with each stabilisation process. 

The information provided is included below:  

Aspect Discussion of impacts 

Noise Geobear solution is a significantly smaller scale engineering operation compared to conventional 

grouting requiring smaller application pumps, limited application equipment and more localised 

drilling works. Conventional grouting requires larger pumps, greater number of deliveries, batching 

processes and methods to transfer the materials and associated plant.  

Localised screening can be applied to both operations, however noise emissions / vibration/ 

ground borne noise are qualitatively assessed as being worse from conventional grouting 

compared to the application of the expanding polymer. 

Dust Due to the smaller scale of the operation and the reduced amount of arisings being generated by 

the Geobear solution there is a significantly reduced risk of particulate emissions compared to 

conventional operations. The Geobear emissions can be locally controlled through the application 

of air extraction and filtering or misting.  Implementing larger scale systems for conventional grout 

applications is tricky and can be both noisy and less effective.  

Pollution risk to 

controlled waters 

during application 

Conventional grout is a cementitious liquid with high alkalinity and also contains metals and 

metalloids which can become readily dissolved from the matrix. The liquid has a hazardous pH of 

over 11.5 pH units. with very high alkalinity. In the event the effluent is carefully controlled during 

application if it enters a water environment (most notably surface waters) it can have significant 

polluting effects. There is a risk that must be carefully managed in the event the geology has 

pathways that can enable the grout to rapidly migrate, in particular if it can enter a surface waters. 

Once the grouts have become hardened they are considered to be inert and pose a limited and 

acceptable risk to water quality.  

In addition to the grout mixture itself, the application pipework is washed through after each 

injection. This creates an effluent with high suspended solids, alkalinity and levels of dissolved 

metals. This effluent must be carefully managed to ensure it does not enter surface drains or 

become mobilised. The effluent should be transferred from the site as either waste or be treated 

prior to discharge. Grout and the subsequent effluent pose a significant risk to the environment.  

In terms of application process and risk of release into the environment, the Geobear solution is a 

more controllable operation than the application of grout. The polymers expansion and curing time 

is rapid. The resulting polymer matrix is integrated with the natural stratum at and immediately 

around the point of application. There is limited risk of the compounds mobilising into the wider 

environment.  In 2018, Geobear appointed an independent environment consultant, ESI, to 

evaluate the risks to ground and surface waters. They undertook leachate studies on the polymer 

matrix. Studies showed in leaching trials that there were some leachable organic compounds 

including hydrocarbons, semi-volatile organics and volatile organic4. However, these were at levels 

which are not considered significant and would not be discernible in the water environment.  

Similar to the conventional grouting technique, the pipework must be cleansed after each 

application. As a polymer resin, once applied it cannot be cleansed from the pipes by water, rather 

the pipes have to be cleaned using an acetone solvent. This is not done at the point of application. 

The pipework is transferred back to the workshop (one of the containers supplied for the 

application process). The solvents are applied in a controlled manner and the resulting arising is 

captured. The solvent can be used a number of times prior to disposal as hazardous waste. 

Once applied and set both compounds are not considered to pose a risk to groundwater.  

The conventional grouting application process generates harmful arisings and effluent and is 

considered to be a riskier activity than the Geobear stabilisation process. 

                                                                        

4 ESI (2018) Environmental Impact Assessment for use of expandable polymer 
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Aspect Discussion of impacts 

Odour 

 

Both applications do not generate significant malodorous emissions and this is not considered a 

significant issue for either application. 

Wastage 

 

The conventional construction of the shaft and applications of a grout mix will generate significant 

volumes of arisings during the excavation and drilling operations. The majority of the arisings will 

be non-hazardous wastes and a proportion will have to be transferred from the site.  Residual 

wastes will require off site transfer. Any sludges of grout are anticipated to be hazardous due to 

their alkalinity. 

The Geobear application will generate smaller volumes of arisings during the drilling of the holes 

prior to application compared to the conventional grouting method. 

Health and Safety 

Part A of the polymer stabilisation is considered to pose a serious health hazard, it is for this reason that some clients 

such as London Underground restricts the use of isocyanates in confined spaces. Part B is identified as a health 

hazard as well as corrosive, as is cement. PFA is not considered as hazardous under REACH regulations and therefore 

Safety Data Sheets are not mandatory, however many companies supplying PFA, or using blended PFA provide Safety 

Information Sheets which advise similar personal protection and exposure control methods as those applied when 

handling cement. 

An additional consideration for polymer stabilisation is the release of carbon dioxide when the 2-part polymer is 

mixed. Provided adequate ventilation is provided, this release of carbon dioxide should not present a risk to worker 

health. 

None of the products analysed contain substances of very high concern in concentrations where an information 

obligation applies under REACH Regulations. 

Covestro, the manufacturer of the polymer compounds is a member of the European Diisocyanate and Polyol 

Producers Association (ISOPA). ISOPA promotes product stewardship of diisocyanates and polyols and offers various 

programmes and training schemes to improve the health, safety and environmental standards of handling these 

products. Part A of the polymer compound is manufactured in facilities holding ISO 90001, ISO 14001 and OHSAS 

18001, reflecting the hazardous nature of this compound and demonstrating a clear commitment to worker and 

environmental health and safety. Meanwhile, the facility manufacturing Part B operates under ISO9001 only.  To date, 

the delivery drivers for Covestro have not completed the ISOPA driver training, doing so would represent a further 

commitment within the Geobear supply chain to the safe handling of these hazardous products.  

The majority of cement manufacturers in the UK operate under ISO 9001, ISO 14001 and OHSAS 18001. 

Due to the inherently higher health and safety risks associated with the manufacture and use of the polymer 

compounds, conventional grout ground stabilisation is considered to perform better under this category than the 

Geobear polymer stabilisation. 
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Discussion 

The Geobear ground stabilisation system offers improved sustainability credentials over traditional grout stabilisation 

in a number of areas. The scale of the individual benefits and disbenefits will vary depending on the exact 

requirements of any one project and its location.   

The environmental impact assessment is qualitative only at this stage, however the scale if the operations 

significantly differ to achieve the same outcome and consequently the environmental impacts are typically less for 

the Geobear process compared to the conventional grouting. The Geobear pollution risk is considered significantly 

lower during the application compared to the traditional grout. 

However, due to the relative magnitude of the differences (with the exception of photochemical oxidation) it is likely 

that the aspects against which Geobear demonstrates a positive impact will be consistent, regardless of project 

(assuming Geobear offers a 40 to 50 fold reduction in the quantity of materials required, compared to a grout 

solution). These aspects include: 

• carbon footprint 

• water footprint 

• total HGV movements  

• socio-economic cost of deliveries within the UK  

• total non-hazardous waste generated  

• acidification potential  

• installation programme 

• site environmental impacts: noise, dust and water pollution potential 

The aspects against which the conventional grout system performs better include: 

• total hazardous waste generation) 

• ozone depletion potential  

• eutrophication potential  

• health and safety 

The weighting of sustainability impacts, while practiced in some assessment methodologies to achieve an overall 

sustainability rating, is not recommended. A transparent representation of the analysis allows a client to make an 

informed decision on whether to select Geobear over a conventional grout solution.  

Conclusions 

The case study analysis has demonstrated a range of sustainability benefits of the Geobear system over conventional 

grout stabilisation. However, there are also significant negative impacts that need to be considered on a case by case 

basis. On balance, the scale of benefits, arguably, outweighs the disbenefits. Nevertheless, the sustainability impacts 

should always be presented in a transparent manner to allow individuals to make an informed choice.  

The range of benefits is likely to be similar for other case studies, assuming Geobear offers a 40 to 50-fold reduction 

in the quantity of materials required, when compared to a conventional grout solution. 

It is recommended that Geobear undertake a number of further comparison studies, representing a variety of 

application for Geobear, to validate the results presented here. 
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Reference data sets 

Geobear 

Raw Product 

Environmental impact data for the polyol and isocyanate manufacture established from the third-party 

Environmental Product Declaration (EPD) published by Plastics Europe. The EPDs utilise data from the European 

Diisocyanate and Polyol Producers Association (ISOPA), and although Covestro are not noted as a data contributer, 

they are members of ISOPA. The EPDs are stated to cover 90% of European manufacture and are valid until 2022. 

The EPD for Methylenediphenyl Diisocyanate, covers all the CAS numbers noted in the MSDS for the Geobear 

harderner, Part A. 

 

Conventional grout 

Raw Product 

Environmental impact data for Ordinary Portland cement is established from the third-party Environmental Product 

Declaration published by the mineral products association (MPA). The EPD utilises data from a range o f sites and is 

stated to represent the average cement manufacture across the UK, it is valid until 2019. 

PFA from Chen et al5 was used to determine the environmental impacts of PFA, as no formal EPD was identified. The 

information is based on French data but the Global Warming Potential demonstrates good alignment with commonly 

referenced held UK values, therefore it is assumed that the other datasets are representative for the UK industry. The 

PFA is treated as a waste product with no allocation associated with the primary process of generating power from 

coal. 

 

Transportation and waste 

The 2018 UK Government Greenhouse Gas Conversion Factors for Company Reporting has been used to establish the 

carbon footprint of all transportation and waste processing activities. 

                                                                        

5 C. Chen, Guillaume Habert, Y. Bouzidi, Agnès Jullien, Anne Ventura. LCA allocation procedure used as an incitative method for 

waste recycling : An application to mineral additions in concrete. Resources, Conservation and Recycling, E lsevier, 2010, 54 (12), pp 

1231-1240. 


