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1 INTRODUCTION 

Please read the entirety of this document to assist with any potential questions related to “drilling 

fluid”. 

Further this is a technical note and does not negate or allow the works contractor to abscond from 

developing appropriate site-specific designs, method statements and risk assessments. 

This document is written to provide a high-level view of ‘Bentonite’ in the trenchless environment. 

This Technical Information Note (TIN) is to summarise bentonite drilling fluid, potential risks and 

subsequent mitigation measures at trenchless crossings on the AQUIND INTERCONNECTOR Project. 

For clarity this document also covers the ‘HDD2 Allotments’ directional drill. 

 

1.1 EXECUTIVE SUMMARY 
 

The risk of bentonite break out at the allotments is small to negligible / minor due to the following 

reasons: 

1. Preliminary design of the directional drills has been conducted to identify suitable depths and 

lengths of the crossings using a mixture of desk top study’s and onsite surveys. 

2. Routes which pose a high risk of bentonite break out have been eliminated 

3. Designed at a suitable depth in a competent homogenous geological layer.  

4. Weaker un-cohesive layers are being cased through to prevent a breakout during the initial 

shallow stages of the drill 

The remainder of the document addresses how the conclusions summarised within the ‘Executive 

Summary were reached.  

 

2 BENTONITE 

2.1 WHAT IS BENTONITE 
 

The drilling fluid used during trenchless crossings comprises of bentonite as the primary base (a mined 

naturally occurring clay1) which is delivered to site as a dried and finely ground powder.  This is 

rehydrated in the temporary mix tank with potable water.  In addition to the bentonite, the drilling fluid 

contains carefully chosen additives to control its rheological properties (See 2.3 / 2.4 for further 

information).  

 

2.2 CLASSIFICATION OF BENTONITE 
 

Classification Regulation (EC) No 1272/2008: not hazardous 

 

1 Materials Safety Data Sheet for bentonite can be found in section 7 
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Classification Directive 67/548/EEC, 1999/45/EC: not classified2 

2.3 BENTONITE USES 

Drilling fluid, a composite made of Bentonite and water has the following functions: 

➢ To remove cuttings from in front of the drill bit 

➢ Power the mud motor 

➢ To transport cuttings from the drill face through the annular space towards the surface 

➢ Lubricate the drill string during drilling phases and HDPE strings during pull back 

➢ Cooling the reamers (cutting tools) 

➢ Hole stabilization 

➢ Creation of a filter cake against the wall of the hole to minimize the risk of loss of drilling fluid 

or influx of groundwater penetration into the borehole 

 

2.4 BENTONITE CONCENTRATIONS 
 

 The characteristics of drilling fluid, especially the viscosity, can be adjusted during the drilling 

 phases by changing the structure of the composite. 

 The drilling fluid consists of a low concentration bentonite – water mixture. Depending on the 

 formation to be drilled through, the concentration is between 13 litres (30kg) and 35 litres 

 (80kg) of dry bentonite clay per m3 of water. 

 The use of bentonite has a number of benefits: 

➢ It is a natural material, so no chemicals 

➢ It is recyclable (Holland for example has a long history of using the product as fertilizer) 

➢ It is on the PLONOR3 list, so discharge onshore or offshore is not a danger to the  environment4 

[Please see section 7 for an example Materials Safety Data Sheet MSDS] 

There is little to no valuable evidence from onshore government bodies regarding the use of bentonite due to 

the material’s non-hazardous label as identified in section 2.2. We therefore reference PLONOR within this 

document as the list is maintained by CEFAS5 which is an executive agency of the United Kingdom government 

Department for Environment, Food and Rural Affairs. This confirms the ‘non-hazardous’ rating of the product 

as demonstrated by the MSDS within section 7. 

 

  

 

2 No labelling regulation as product is not hazardous 
3 PLONOR Poses Little Or No Risk 
4 Discharge is not planned for this project 
5 CEFAS The Centre for Environment, Fisheries and Aquaculture Science  
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2.5 OTHER DRILLING MATERIALS 
 

The Offshore Chemical Notification Scheme (OCNS) applies to chemicals that are intended for use and 

discharge in the exploration, exploitation and associated offshore processing of petroleum in the UK and 

Netherlands. 

The scheme is regulated in the UK by the Department for Business, Energy & Industrial Strategy (BEIS) using 

scientific and environmental advice from CEFAS. 

The HDD contractor must ensure that all drilling materials used are CEFAS GOLD (Centre for Environment, 

Fisheries and Aquaculture Science) rated. This will  prevent substitutions and provides a strong baseline for 

permissible chemicals as they have already undergone rigorous environmental testing. 

 

3 RISK OF BENTONITE BREAKOUT 

3.1 BENTONITE LOSS TO SURFACE 
 

Surface breakout most commonly occurs within the first 30m from entry and a competent contractor will 

avoid this on 90% (Subjective, based on industry experience) of jobs. This is due to the drill being shallow and 

not yet at the optimum drill depth as identified within the cross-section drawings and detail design. 

Specifically, at the HDD-2 Allotments the drill will be entering the ‘Bracklesham group’ which is indicated by 

site investigation to be a homogenous and competent geological layer. 

The HDD contractor will have a person walking the drill alignment as far as reasonably practicable (within 

agreed site boundaries) checking for breakout. If detected the drilling is stopped immediately and the spill 

contained and removed.   

Drilling fluid (bentonite) can sometimes break out of the bore in case of highly fissured clay, gravels or where 

there are large interconnected fissures in the ground.  It is good practice to have a stock of ready filled 

sandbags on site to contain a breakout if it occurs and a small pump with flexible hose to pump the bentonite 

back to the entry pit. 

Breakouts may also occur where man made features are present (e.g. old SI boreholes). In the event of egress 

of drilling fluid from the bore it is only likely to reach ground level where there is a continuous path available 

to the surface.   

The risk of bentonite break out at the allotments is small to negligible / minor when determined in accordance 

with a high-level risk register for the directional drills, as required in the CDM 2015 Regulations (Construction 

Design & Management). The risk assessment method outlines the level of risk, prioritised in accordance with 

their probability and severity and classified into a risk category of bentonite breakout, not the whole drilling 

operations. 

 

During drilling, any decrease in the mud volume returning to the entry pit will trigger the need for personnel 

to closely monitor the area around the drilling head.   
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A close watching brief during drilling activities and a detailed contingency plan will be deployed  to ensure that 

in the unlikely event of any drilling fluid breakout, the fluid is contained, bunded and pumped back to the entry 

pit with minimum disturbance to the surrounding environment.   

 

3.2 BENTONITE LOSS TO VOIDS 
 

During drilling in ground with high permeability (e.g. peat) or voids (e.g. chalk) drilling fluid can be lost to the 

ground. Good ground investigations and good design are the main tools in mitigating this risk for the project. 

Section 4 of this document sets out detailed mitigation measures advised to be followed in order to prevent a 

bentonite breakout occurring. 

If fluid is lost to the ground the mud man will quickly identify the losses due to the falling fluid levels within 

their mud tanks. Generally, the mud man will identify any losses greater than 2m3 in volume. Pumping will 

then be stopped and action taken to seal the area of loss; usually with lost circulation additives. 

 

4 BENTONITE BREAKOUT MITIGATION 

4.1 DRILLING PROCEDURE 
 

A key component of avoiding breakout is effective removal of the cuttings from the borehole. If cuttings are 

not removed they form cuttings beds on the base of the borehole, decreasing the cross sectional area of the 

borehole. This causes an increase in annular pressure and therefore increases the risk of breakout. Cuttings in 

the borehole also lead to increased drilling forces and can eventually cause equipment to be lost or stuck 

downhole. 

The HDD contractor will be proactive in ensuring that cuttings are effectively removed and will spend 

additional time and effort to reduce the risk of both breakout and stuck equipment. 

An additional tool that will assist in monitoring the state of the borehole is Downhole Annular Pressure 

Monitoring. Supplied as a standard add-on to the guidance equipment the tool measures the pressure in the 

borehole annulus in real-time. The actual value can be compared to limit values calculated from hydro fracture 

analysis to avoid damaging the ground surrounding the HDD during hole drilling. By avoiding any over-

pressuring of the surrounding ground, the probability of surface breakout is remote but conceivable and risk 

has been controlled as far as reasonably practicable. 
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Filling and Pre-Hydro Test 

Logs  
Water quantity, times and pressure.  

By noon the next 

day.  

Grouting Logs (If Rqd’) Grout quantity, times and pressure.  
By noon the next 

day.  

Plotted Pilot Hole AsBuilt 

(real time)  

Plotted as-built bore path relative to the designed 

and planned bore path.   

By noon the next 

day.  

Welding Logs  
Welder, weld type, number, date, if tested and 

rods used.  

By noon the next 

day.  

Resources  Details of plant materials and labour  
By noon the next 

day.  

Settlement Logs  (If Rqd’) 
Details of settlement or heave along the HDD 

alignment.  
Weekly  

 

5 LOST CIRCULATION MATERIALS 

Lost circulation is the loss of drilling fluid from the borehole through cracks, crevices, or porous formations to 

surface or voids and is referred to in the industry as a ‘breakout’. It can be partial or complete, depending on 

the conditions. Lost circulation is sometimes referred to as lost returns, either partial or complete, because 

part or all of the fluid fails to return to the surface. When circulation is lost, the drilling fluid is not performing 

one of its major functions, that of transporting the cuttings up the hole where they can be released in the mud 

tank or pit. If the cuttings are not removed from the hole, they will pack around the drill string above the bit, 

resulting in stuck pipe and possible loss of the bit, collars, part of the string and perhaps, the hole.  

Lost circulation is probably the most important problem encountered in drilling. It results in:  

1. loss of expensive fluid components,  

2. loss of drilling time  

3. use of potentially expensive lost circulation materials 

Most industry experts agree that probably one-half of the lost circulation problems can be avoided and many 

are driller induced. Proper planning and rig operation are important.  

The route of all the directional drills has been carefully selected to ensure it is suitable for the trenchless 

methodology of directional drilling. 

Calculations have been conducted to select a rig size to minimise the annular pressure that causes frac outs at 

surface. 

 

6 BENTONITE BREAKOUT CLEAN UP 

The drilling contractor shall develop and produce a detailed bentonite breakout plan / methodology.  The 

breakout plan shall be specific to each crossing, and it is good practice to follow the below generic 

methodology. 

6.1 BENTONITE BREAKOUT MATERIALS  

The drilling contractor onsite shall have available at all times: 
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1. Silt fencing 
2. 4” mobile suction pump, or similar 
3. Seal pups (Industry brand name for large sausage shaped containment and absorption pad) or similar 
4. Straw bales or similar 
5. Timber stakes or similar 
6. Sand bags or similar 
7. Small tools for erecting temporary bunds 

 

6.2 CLEAN UP SEQUENCING 
 

The following sequence can be used as a guide to outline the clean-up until the site-specific breakout plans 

are developed by the trenchless contractor7:  

1. Once the break out / frac out location has been identified the priority is personal safety and then 
containment. 

2. The drilling activity will be immediately stopped – therefore the fluid decreases in pressure, stopping 
further fluids migrating to surface. 

3. Locate the frac out / break out (15 to 30 minutes) 
4. Most surface breakouts are quantifiable in litres of fluid and contained using straw bales and silt 

fencing to contain the fluid (15 to 30 minutes) 
5. The drill fluid is then covered with absorbent granules to increase the viscosity to enable the drilling 

fluid to become a thick clay that can be removed from surface (15 minutes) 
6. All of the drilling fluid at surface level can and will be removed back to the drilling compound (60 

minutes) 
7. In the extremely unlikely (due to prior planning as identified above) event of a larger break out 

quantifiable by cubic metres of fluid, the priority is always containment. 
8. Containment is by the use of silt fencing and straw bales (30 to 60 minutes) 
9. Due to the larger volume of fluid to recover a vacuum tanker, or suction pump and hose may be 

utilised to remove the fluid off the ground. (8 hrs)  
10. Remaining deposits would be cleaned and removed from site by hand (60 minutes) 

 
 

6.3 SPECIFIC CONSTRAINTS TO HDD2 ALLOTMENTS  
 

At HDD2 where it passes under the allotments it has been identified during consultations to prohibit vehicular 

access at all times.  

In the instance of a small breakout, the clean up operation can be done utilising personnel, wheelbarrows and 

hand held equipment. Should the breakout be larger, the clean up would utilise pumps located outside and or 

inside the allotment boundary, depending on the location within the allotments with hoses laid by hand to the 

location of the breakout. 

Due to the rheological nature of bentonite, it is possible to remove all trace of the fluid, this is especially 

important to the project at HDD2 where the drill passes under the allotments: 

All surface bentonite shall be removed leaving no visible sign of the bentonite material, and any damage to 

crop growing in the area would be minimal (a few square metres). Crop that is visibly coated with bentonite 

may be removed to ensure compliance with the project stance of leaving no visible trace of a breakout.  

 

7 Durations provided in this section are based on information currently available and existing high-level design 
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However, if preferred by the allotment holder to reduce unnecessary waste into the environment a quick rinse 

with water is all that is required prior to consumption.  

Should the allotment holder wish to use the bentonite as a fertilizer this is also an option that can be 

investigated further in the unlikely event of a break out. 

This would minimise the number of personnel from the HDD contractors clean up team having to enter the 

area and also benefit the ground with added nutrients. In this instance it is recommended to spread the 

bentonite by rake and work into the soil structure.  

It is recommended that the above options are used primarily and if specifically requested by the allotment 

owner/holder that the top 400mm of soil be removed and replaced with the same or higher quality top soil. 
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7 EXAMPLE BENTONITE MATERIALS SAFETY DATA SHEET 
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