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Contents: What’s in this issue?Welcome to the seventh edition of theGeotechnica. 

With this issue we would like to wish all of our read-
ers, contributors and advertisers our warmest Sea-
son’s Greetings and of course a Happy and Prosper-
ous New Year. We hope that we will all be able to put 
the difficulties of the last year behind us and start to 
rebuild a vibrant and healthy future for the geotech-
nical industry.

In this month’s edition once again carries a number 
of interesting articles. In the Drilling Section we have 
the second in our series on drilling muds and bore-
hole stabilisation. This complex and fascinating sci-
ence can mean the success or failure of a borehole 
and James Mansell imparts his knowledge on this 
very important subject. 

In the Eurocode Section, we have the views of Card 
Geotechnical on the interpretation of how skills and 
competency should be viewed in terms of the codes. 
This has been the subject of debate over the last few 
weeks and this article goes some way in trying to 
clarify how the codes should be interpreted.

In the Geotechnical Section we are publishing a case 
study written by Ben Armstrong of Ground Technol-
ogy. In the study he demonstrates that with an in-
telligent use of techniques it is possible to carry out 
Eurocode compliant site investigation without cost-
ing the client a fortune or throwing away all of our 
traditional methods. In fact Ben shows that by the 
use of the borehole vane it is possible to obtain high 
quality results from which the upshot is significant 
cost savings in the design of wind turbine bases.

The article in the Safety Issues Section comes from 
Emma Betts, an independent Health and Safety Con-
sultant. Emma focuses on the “High Five” - the top 
five causes of accidents which will be the areas which 
the HSE will be concentrating in the coming months.

In the Innovations Section we have an article intro-
ducing the Federation of Drilling Specialists (FDS). 
The Federation will be launching in January and the 
article provides you with everything you need to 
know.

Again this month’s issue has some great job opportu-
nities, both at home and overseas. So if you fancy a 
change or wish to progress your career, take a look in 
the jobs section. If on the other hand you are looking 

an introduction

                                           Drilling
Drilling Fluids - Providing Productivity -	
 Thesecond in a series on borehole stabilisation 
and the use of drilling fluids. 	 18

                                 Geotechnical
The Influence of Eurocode 7 on Site Investi-
gation - A case study examining how Eurocode 
7 is likely to affect site investigation.	 4

                                  Safety Issues
Safely Handing Industry Hazards - An ex-
amination of the top five causes of accidents in 
the industry.	 22
         Products and Innovations
Raising the Standards - the Federation of 
Drilling Specialists is launched? - An intro-
duction to the Federation.	 26

                                        Eurocode
EC7 - Will it mean engineers doing more 
site investigation? - A look at the role of engi-
neers in a EC7 compliant site investigation.	10
                              Environmental
Methods of Soil Analysis - Hazel Davidson 
of ALcontrol examines the various methods of 
soil analysis.	 12
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for staff then why not place your advert here with us 
in our jobs section, our rates are very competitive and 
we circulate to a large cross section of the Geotechni-
cal community. 

Here in the editorial office we are always on the look-
out for interesting articles, so if you want to tell the 
world about something you have done or are passion-
ate about why not write an article. theGeotechnica is 
read by in excess of 5000 workers in the geotechni-
cal industry and in many countries around the world. 
Our readership is growing all the time so it makes the-
Geotechnica a great place to showcase your work or 
advertise your products and services to a most recep-
tive audience. Send your contribution or ask for more 
information at magazine@geotechnica.co.uk or call 
01295 670990 for more information.

Editoral Board, theGeotechnica

http://www.equipetraining.co.uk
mailto:magazine%40geotechnica.co.uk?subject=


4 5

Eurocode 7 has recieved thorough coverage from the-
Geotechnica, and this month’s issue is no exception. 
This month Ben Armstrong of Groud Technology 
takes a look at its influence on site investigation, fo-
cussing on a case study involving the design and con-
struction of several wind turbines in Cambridgeshire.

Much has been written regarding the application of 
the Eurocode 7 documents and their influence on 
SI practice.  Though many advocate the necessary 
changes, the evidence continues to suggest that much 
of the Site Investigation work carried out is not of suf-
ficient quality, quantity and relevance to comply with 
the codes.  If the quality and relevance of site investi-
gation data received by the designer is not sufficient, 
excessive conservatism at the design stage is likely, in-
evitably leading to increased construction costs.  Non 
compliance also increases the likelihood that geotech-
nical and environmental risks are not adequately in-
vestigated and defined.

These outcomes are the fundamental problem that 
poorly considered or low quality site investigation 
creates.  This is worrying, considering EC7 essentially 
makes mandatory what our industry has long recog-
nised as best practice.  To avoid these outcomes, we 
should be continually asking ourselves: how do we ob-
tain the best, most reliable and relevant soil properties 
from our ground investigation considering the nature 
of the development?  This question certainly embraces 
the ethos of EC7, and also leads to the conclusion that 
better planning and full consideration of the overall 
scheme are required if we are to provide the highest 
quality information and data.

A recent project, undertaken by Ground Technology 

Services (GTS), illustrates how a flexible approach, 
good planning and collaborative working combined 
with an EC7 compliant ground investigation resulted 
in leaner construction costs for a wind farm project.

GTS were commissioned to carry out site investiga-
tion works for the design and construction of foun-
dations and temporary works for seven 2 Megawatt 
wind turbines, on a site in Cambridgeshire.  The tem-
porary works included the design and construction of 
access roads and hard standings for the large mobile 
cranes required to lift the turbine masts.

geotechnical
the influence of eurocode 7 on site investigation

An initial desk study and geotechnical risk assess-
ment highlighted the presence of thick sequences of 
low strength and highly compressible Flandrian sedi-

ments immediately beneath the site.  Locally available 
borehole records indicated these materials to be lo-
cally firm to very soft extremely low to low strength 
cohesive deposits, with bands of peat and very loose 
granular deposits to depths between 4.80m and 9.10m.  
These were shown to be underlain by a mixture of me-
dium dense to dense March Gravels (marine beach 
deposits) and dense granular Glaciofluvial Deposits.  
Glacial Till was also shown either directly underly-
ing the Fladrian Deposits, or underlying the March 
Gravels and Glaciofluvial Deposits.  The Glacial Till 
comprised high strength cohesive soils.  The solid ge-
ology of Ampthill Clay was shown to be present from 
between 12.00m and 13.90m, which consisted of very 
stiff high to very high strength, locally extremely high 
strength cohesive soils.

The preliminary information indicated a piled solu-
tion for the turbine foundations would be required, 
for which more routine investigation techniques 
would be sufficient.  It was also considered that either 
a piled or ground improvement solution would be 
needed beneath the temporary crane hard standing 
to mitigate the risk of unacceptable levels of ground 
deformation beneath the cranes during construction.  

However, the project team wanted to minimise the 

construction costs for temporary crane hard standing 
and access roads as far as possible.  GTS worked very 
closely with the engineering team in order to develop 
and design a suitable ground investigation to suffi-
ciently characterise the likely behaviour of the Flan-
drian sediments under the loads likely to be imposed 
by the crane outrigger pads.  The ground investigation 
information was also needed to confirm pile design 
parameters for the turbine foundations.

Due to the highly variable geological sequence, a se-
ries of techniques were utilised to adequately char-
acterize each soil layer and provide high quality and 
reliable parameters for design.  A phased investigation 
approach was used in order to develop the ground 
model and techniques to be employed as the inves-

tigation proceeded.  This approach allowed the iden-
tification of sensitive zones and high quality targeted 
sampling and compressibility testing to be undertak-
en while keeping costs to a minimum.  The investi-
gation needed to provide high quality information of 
the softer cohesive layers to determine the short term 
stability of the crane footings.

The initial phase of investigation comprised of a se-
ries of CPTu (piezocone) tests to 18m depth at 3 loca-
tions beneath each proposed turbine.  The CPTu tests 
were able to provide real time data, reducing the time 

required to provide preliminary design information.  
The initial data was provided in AGS format, enabling 

“These outcomes are the funda-
mental problem that poorly con-
sidered or low quality site investi-
gation creates.”

Lifting wind turbine blades into place.

“Locally available borehole re-
cords indicated these materials 
to be locally firm to very soft ex-
tremely low to low strength cohe-
sive deposits...”

“The preliminary information 
indicated a piled solution for the 
turbine foundations would be re-
quired...”

“This approach allowed the iden-
tification of sensitive zones and 
high quality targeted sampling 
and compressibility testing to be 
undertaken...”

“The initial data was provided in 
AGS format, enabling a rapid as-
sessment of normalised derived 
soil parameters to be carried out.”

http://www.groundtechnology.co.uk/
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a rapid assessment of normalised derived soil param-
eters to be carried out.  Derived soil parameters were 
calculated from the raw AGS data using the methods 
and techniques outlined in Cone Testing in Geotech-
nical Practice, Lunne et al. (1997).  This enabled an as-
sessment of the soil behaviour type and also a relevant 
range of derived parameters to be made.  However, 
the correlation equations recommended in Lunne et 
al provide a range of results for both undrained shear 
strength (Cu) and one dimensional compressibility 

(Mv).  Site specific correlations were required to con-
firm the factors for use in the derived parameter equa-
tions for each of the soil layers encountered.  Based 
on these results, further targeted intrusive exploratory 
holes were designed and appropriate sampling and in-
situ testing methods were selected to optimise sample 

quality and parameter derivation.  

Cable percussive boreholes were selected as a reliable 
method to provide soil samples for engineering de-
scription, and also to confirm the soil behaviour and 
type descriptions derived from the CPT profiles.  This 
drilling method also enables high quality sampling 
and in-situ testing to be carried out economically, 
providing the correct equipment used and the drilling 
team are trained in its use.  

High quality thin walled piston sampling and in-situ 
vane shear strength testing were undertaken through 
the full thickness of the marine alluvial layers.  It is 
rather unfortunate that borehole vane testing and thin 
walled piston sampling have seldom been specified in 
the investigations we have been involved in over the 
last 10 years.  In order to ensure the tests were car-
ried out adequately, all equipment had to be checked 
thoroughly, and the vane equipment calibrated prior 
to use.  We also provided a training day in our yard to 
ensure all drilling staff was able to carry out the tests 
appropriately.  The training was organised and coordi-
nated by our field manager and Senior Engineer, who 
both have over 25 years experience in site investiga-
tion.

The use of the vane test was decided upon to provide 
in-situ Cu values to derive site specific correlations 
for use with the CPTu data, enabling a continuous 
strength profile to be determined.  A further benefit 
was that possible errors in strength testing results due 
to disturbances caused by sampling, transportation 
and handling in the laboratory were removed.  The 
results (uncorrected) were also instant, which limited 
any possible further errors caused by changes in the 
sample during the inevitable time delay between sam-
pling and lab testing. 

geotechnical
Based on the CPTu data, specific depths for the vane 
tests and piston samples were decided upon before 
the drilling was carried out.  This allowed a minimum 
number of samples to be taken, but enabled the most 
sensitive and critical layers to be targeted.  Each bore-
hole was drilled 2m away from a CPTu test to ensure 
that the relevant layers of interest were being tested 
and sampled, whilst being outside the zone of influ-
ence of the earlier CPTu tests.  Based on the textbook 
correlations reported for undrained shear strength in 
soft normally consolidated deposits, Cu values as low 
as 8kPa would have been assumed.  The in-situ vane 
testing of the weakest layers yielded worst case cor-
rected results of 17kPa.  This allowed a significant in-
crease in the characteristic value to be used for design.  
The results of remoulded tests indicated a sensitivity of 
about 4, demonstrating that the loss of strength upon 
disturbance would have been significant, further vali-

dating the selection of in-situ testing in this case.

The piston samples were taken for detailed logging 
and also to take high quality sub samples for labora-
tory compressibility testing.  The piston samples were 
transported to the lab on the same day.  This enabled 
selected sub samples to be taken for oedometer test-
ing, but also allowed simultaneous soil description of 
the whole sample.  This dramatically improved the en-
gineering description of this layer, allowing relevant 
fabric and laminated layers to be recorded.  These can 
have an important controlling effect on the settlement 

Are you getting best value from your ground?

SKILLED

We provide a full suite of geotechnical drilling, 

sampling, testing and reporting services, along with 

a range of environmental risk management and 

sustainability services. 

FAST & FLEXBLE

We’re a self-sufficient organization so we’re fast and 

flexible.  We streamline the entire investigation process 

by having our own fleet of plant and equipment; our 

own site staff, and testing laboratory.  

ONLINE LIVE REPORTING

Our rapid delivery is enhanced by the use of our 

online ‘live reporting’ service, which gives clients 

instant access to their data and reports.

With over 4,000 investigations under our belts, we have the expertise, 
resources and equipment to ensure the maximum value is  

achieved from your site.

www.groundtechnology.co.uk

‘GT deliver a first class site investigation service.     
      Their field crews are diligent, with a positive    
      attitude and are willing to go the extra mile. ’         Nigel Keyworth, Senior Consultant,
         AMEC Environment & Infrastructure UK Limited

Borehole Vane Testing.

“Site specific correlations were re-
quired to confirm the factors for 
use in the derived parameter equa-
tions for each of the soil layers en-
countered.”

“The use of the vane test was de-
cided upon to provide in-situ Cu 
values...”

“The piston samples were taken for 
detailed logging and also to take 
high quality sub samples for labo-
ratory compressibility testing. “

the influence of eurocode 7 on site investigation
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behaviour, enabling a greater degree of consolidation 
to occur by reducing drainage path lengths.  These 
effects are not usually apparent in the small samples 
used in oedometer tests, leading to under-estimations 
of the rate of consolidation.  

In order to help confirm the short term load/settle-
ment behaviour of the softer clays, several large plate 
diameter tests were also undertaken at selected depths 
in the ground.  These tests helped confirm parameter 
selection for the designer’s settlement calculations.  

Routine standard penetration testing was utilised in 
the underlying granular strata.  All SPT’s were un-
dertaken with GTS’s fully calibrated hammers in ac-
cordance with EC7.  The results of the SPT’s gener-
ally agreed with the densities obtained from the CPTu 
tests. However, the latter clearly showed significant 
variations in density in relatively thin layers.  SPT’s 
are too insensitive to pick these variations up, and 
depending on the spacing of testing, could miss less 
dense layers potentially significant to the engineering 
problem.

Sampling and strength testing of the stiff Glacial Till 
and Ampthill Clay strata raised some interesting 
points with respect to sample quality and BS EN ISO 
22475.  The code requires class 1 samples for strength 
and compressibility testing.  These materials are too 
stiff for piston sampling, and despite recent improve-
ments in driven open tube sampler design (UT100), 
it is doubtful that a class 1 sample would be obtained 
due to the sustained driving effort required, even 
if the tube and cutting shoe remained fully intact.  
Therefore, traditional U100’s using the aluminium 
tube were taken at appropriate intervals, with SPT’s 
performed immediately after each tube sample.  The 
samples were dispatched to the lab on the same day 
for quick undrained triaxial testing.  Quick turna-
round was essential to reduce the effects of moisture 

changes across the sample on the results, which argu-
ably has a greater impact than mechanical disturbance 

on materials of this type.  The results of the tests were 
used for confirming site specific correlations with the 
CPTu and SPT data to confirm undrained strength 
profiles.  As the data was required for routine pile de-
sign (which has used these methods over a number 
of years), arguably obtaining a class 1 sample was not 
necessary.  However, this is a grey area, but choice can 
depend on the sensitivity of the problem, where in-
creased costs to obtain high quality samples will be 
less important and justifiable.

Using a collaborative phased approach while utilising 
a variety of techniques suited to the soil profile ena-
bled high quality data to be provided to the designers 
without increasing cost.  This resulted in costly tempo-
rary works solutions for the crane pads to be avoided.  
Using the results of the investigation, a stiffened plat-
form for the temporary crane locations was designed 
to limit the stresses imposed on the softer critical layer 
identified to acceptable levels in the temporary case.  
The design was developed further and validated by 
undertaking additional plate bearing tests.  The works 
were subsequently carried out successfully.

By spending more time considering the rationale be-
hind the investigation, it is far more likely that a well 
considered high quality investigation will be under-
taken.  It doesn’t necessarily have to cost more and may 
even save significant sums of money, as risks should 
be better defined and understood and greater reliance 
can be placed upon the accuracy and representative-
ness of the parameters provided for the design.  

geotechnical

POSITIO
N FILLE

D

“Routine standard penetration 
testing was utilised in the under-
lying granular strata.”

“It doesn’t necessarily have to cost 
more and may even save signifi-
cant sums of money...”

“The results of the tests were used 
for confirming site specific cor-
relations with the CPTu and SPT 
data...”

the influence of eurocode 7 on site investigation
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Once again theGeotechnica is striving to keep you 
updated with the influence and implimentation into 
the geotechnical and drilling industries. Here Nick 
Langdon, Director of Card Geotechnics and  Ian 
Marychurch, Owner of the company, discuss EC7 and 
how it will effect engineers. The views in this article 
are of the authors and do not necessarily reflect those 
of the Editoral Board.

In a recent presentation to the CIRIA Conference 
on Geotechnical Issues in Construction one speaker 

from a major consultant appears to have suggested 
that EC7 might require engineers to have a broad 
knowledge and not be too specialised, and that too 
often the investigation is undertaken by the geologist 
and the analysis by the engineer.  To us at CGL these 
seemed an extraordinary set of statements to make in 
2011. We have written as experienced professionals in 
the industry who started out as engineer and geologist 
but through our careers have developed our knowl-
edge and been recognised for our contributions in the 
complementary field.

Firstly, let’s explore the view that EC7 requires the en-
gineer to have broad as opposed to specialist knowl-
edge.  EC7 in common with its structural equivalents 
EC2 and EC3 on structural concrete and steel, looks 
to the extensive use of partial safety factors on soil 
strength and material parameters and introduces the 
concept of Serviceability Limit States and Ultimate 
Limit States in a formalised manner across the broad 
spectrum of geotechnical design for the first time.  As 
a direct result designs are being driven from the view-
point of what movements or deflections might be al-
lowed if they are to be EC7 compliant.  The geotechni-
cal engineer or engineering geologist will be asking of 

their structural or civil engineering counterparts what 
movements can be accepted and what the structure is 
to be designed for.  

Even if the process is to be simplified to that which 
a broad based engineer might understand, the choice 
of Young’s Modulus from which much in future may 
be determined and relied upon, experience tells us 
there are many traps for the non specialist.  Thinking 
the choice is merely a variation of steel and concrete 
deflection calculations may be the assumption of the 
generalist.   Sadly as those of us who are specialists 
know only too well deciding on drained or undrained 
parameters and the rate of change with depth are criti-
cal in the deriving of realistic deflection or movement 
predictions.  Of course it gets more detailed and more 
specific but what is clear is that far from requiring the 
engineer to become more broad based, the geotechni-
cal engineer and the engineering geologist will likely 
have to become more specialist in the derivation of 
fundamental soil parameters and the prediction of 
ground movements.  Additionally the structural engi-
neer will need to acquire a far greater understanding 
of the implications of these geotechnical serviceabil-
ity criteria and the specialist soil structure interaction 
knowledge to provide the “how” to the original ques-
tion “why are we limiting movements? ”

eurocode
EC7 - Will it mean engineers doing more site investigation?

The second implied outcome from EC7, as to the ex-
pectation that there will be less demarcation between 
geologists doing investigation and engineers doing 
sums, is even more surprising.  Thirty years ago this 
was the rather artificial division that big international 
consultancies tried to instil. In the more enlightened 
consultancies it was recognised there were highly 
numerate geologists with capability to be chartered 
professional civil engineers, and competent to design 
more than a site investigation.  Equally there were 
civil engineers capable of understanding the influence 
geology and geomorphology could have on both the 
establishment of a ground model and the testing and 

parameters that supported it.  After all both Terzaghi 

and Skempton and others demonstrated this affinity 
with the science of geology on repeated occasions in 
formulating much of what underwrites today’s engi-
neering discipline.   To recognise that the successful 
resolution of ground based risk and providing solu-
tions required both the focus of the engineer and the 
broad sweep of the geologist was an axiom of these 
design teams which we at CGL carry forward today 
with others who are similarly enlightened.  To suggest 
that this might be a new development from adopting 
EC7 is surprising we suspect to many in the industry 
but might explain some of the issues we face in value 
engineering the arcane, illuminating the confused and 
simplifying the needlessly complex.

In conclusion, EC7 presents challenges and changes 
but these are of the specialist team coming together 
to provide more sophisticated levels of serviceability 
prediction in response to more enlightened enquiries 
from more geotechnical aware generalists.

“... a major consultant appears to 
have suggested that EC7 might 
require engineers to have a broad 
knowledge and not be too special-
ised...”

“...experience tells us there are 
many traps for the non specialist.”

“After all both Terzaghi and 
Skempton and others demonstrat-
ed this affinity with the science of 
geology on repeated occasions...”

http://www.cardgeotechnics.co.uk/
http://www.cardgeotechnics.co.uk/
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Writing for theGeotechnica once more is Hazel Da-
vidson, Technical Marketing Manager of ALcontrol-
Laboratories. Here, Hazel talks about methods of soil 
analysis.

Soils are an extremely complex matrix to analyse, par-
ticularly on contaminated sites – the actual soil matrix 
can vary from a sand (silica) to limestone (calcium 
carbonate) to clay (complexed minerals), or a mixture 
of many.  In addition to this, the range of contaminants 
varies from fairly innocuous construction materials to 
toxic gasworks waste to highly toxic pharmaceutical 
waste/mercury/explosives, etc.

Methods of chemical analysis need to cope with this 
very wide range of materials and compounds, which is 
difficult, and the introduction of MCERTS (the Envi-
ronment Agency’s Monitoring Certification Scheme) 
has raised awareness of the issues associated with reli-
able testing over such diverse matrices.

Preparation of Soil Samples 

This is an absolutely critical step, and tends to be over-
looked in a review of methods, but if the preparation 
is not carefully done, then no amount of sophisticated 
instrumentation will improve the result.

Many tests cannot be performed on a dried and 
crushed sample, as some of the parameter of inter-
est will be lost, so soils must be initially mixed (and 
tested) in a wet, as received state, and these include:

Volatiles, leachate testing, phenols, ammoniacal ni-
trogen, sulphides, cyanides, most organics, hexavalent 
chromium

Homogenisation can be done by a classic cone & quar-
tering technique, or using a jaw crusher to break up 
larger chunks, or kneading clay type samples.  Fibrous 

material may need to be cut up or shredded.  If a sub-
sample can be dried, this is usually at a temperature of 
35 – 40oC, or 105oC if a moisture content is required.  
Moisture contents will be needed for all testing per-
formed on as received soils, as these must be adjusted 
back to a dry weight basis for reporting purposes.  For 
contaminated soils, it is not regarded as advisable to 
remove anything from the sample, as potential haz-
ardous material may 
coat the lumps (e.g. 
paint, electroplating 
fluids), or constitute 
the whole lump (e.g. 
tar), but if any compo-
nent is removed, this 
must be noted on the 
final report to comply 
with MCERTS require-
ments.

Once a subsample of 
soil is weighed out, 
then for most methods, some form of liquid is added 
to the soil to extract the required parameter of inter-
est.  For example, anions and pH require a 2:1 water 
extraction, metals use an acidic digest, cyanides need 
an alkaline extraction, phenols use a methanol/wa-
ter mix, and most organics need a solvent extraction.  
Samples must be shaken, refluxed, or digested for spe-
cific periods of time, then filtered or centrifuged, and 
the liquid extract then analysed by an instrument spe-
cific for the analyte in question.
     

environmental
methods of soil analysis

During the validation of a method, the robustness 
and applicability over a range of matrices must be de-
termined, and this is usually done by using Certified 
Reference Materials (CRMs) or spike and recovery 
(spiking a range of soils with a known amount of a 
standard and then testing to see how much is recov-
ered).  The validation must cover the preparative stag-
es of a method, as well as the instrumental analysis. 

Analytical Methods

Calibration
All analytical instruments require calibration, and this 
is usually performed by preparing a range of standards 
(five or six is common) at increasing concentrations, 
putting these through the instrument, which will then 
construct a calibration curve or graph.  Samples, when 
run through the instrument, are read off this graph 
to give the concentration of the analyte within the 

sample.  Alternatively, internal standards of a known 
concentration are added to the sample, and the con-
centration of compounds within the sample are cal-
culated according to their response measured against 
that of the internal standard – this is more common in 
organic methods.

Methods fall into two main groups:  spectroscopic 
methods for most inorganic analytes, and chromato-
graphic methods for organic compounds.

Inorganic Compounds

Anions
One of the most basic (and traditional) methods 
is colourimetric spectroscopy.  This has been used 
by chemists for hundreds of years, although instru-
mentation is much more automated nowadays.  This 
chemistry lends itself well to anions (compounds 
which are negatively charged and therefore attracted 
to an anode), and examples are:

Chloride, nitrate, nitrite, sulphate, phosphate, sul-
phide, ammoniacal nitrogen

Most laboratories will use some form of automated 
spectrophotometer, such as a Kone or an Aqua.  They 
are multi element analysers, so more than one com-
pound can be determined in one run.  All instruments 
will have an autosampler, and a system for sequen-
tially adding the appropriate chemicals to develop the 
colour.  The final solution then passes into the spec-

 End over end shakers

Filtration of soil samples

“Many tests cannot be performed 
on a dried and crushed sample...”

“Alternatively, internal standards 
of a known concentration are add-
ed to the sample...”

“One of the most basic (and tradi-
tional) methods is colourimetric 
spectroscopy.”

http://www.alcontrol.com/
http://www.alcontrol.com/
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trophotometer part of the system.  The general rule 
(the Beer-Lambert Law) is that: ‘the absorbance of 
light at a given wavelength is directly proportional to 
the concentration of the absorbing species’, or in sim-
pler words, the more intense the colour, the greater 
the concentration.  These automated analysers are 
very efficient and can run up to two hundred samples 
per hour.
         

Metals
Metals comprise one of the most commonly request-
ed groups of analytes in environmental analysis, and 
these are usually measured by an Inductively Coupled 
Plasma Optical Emission Spectroscopy (ICP - OES).   
The dried and crushed soil is weighed out (usually 5 g 

of sample), and then digested on a hot block with aqua 
regia (a 3:1 mix of concentrated hydrochloric and ni-
tric acids) for up to two hours.  The acid extract is fil-

tered and then loaded 
into the autosampler 
rack on the ICP – 
OES, where it will be 
aspirated and pumped 
into the plasma (a 
very hot, ionised gas 
at 10,000oC).  Here, 
energy causes electron 
excitation, and then 
as the sample passes 
out of the plasma, this 
energy will be emitted 
as the electrons return 
to their ground state.  
The energy emitted will be at specific wavelengths, ac-
cording to the metals present in the sample, and this 
energy is detected by the spectrophotometer.   

The beauty of the ICP is that it will measure several 
wavelengths at once, so over 20 metals can be ana-
lysed in about 4 minutes, ensuring this is a very ef-
ficient method.

ICPMS can be used instead of ICPOES,  but the sam-
ples require large dilutions due to the sensitivity of 
the instrument to the high acidic and dissolved solids 
content in the digests.

An alternative method of metals analysis is atomic ab-
sorption, and there are several forms of this, but the 
downside is that only one element can be measured 
at once.

Sulphur compounds

There are several forms of sulphur containing com-
pounds, and these have differing levels of importance 
in environmental analysis.

environmental
methods of soil analysis

•	 Total sulphur can be measured using an induc-
tion furnace, but as sulphur can exist in many forms, 
it will not give much information regarding risks on 
site.

•	 Elemental (or free) sulphur is analysed using 
a solvent extraction, followed by HPLC (an organic 
method described later in this article).  This is present 
on many ex gasworks sites and can cause a dermatitis 
like skin reaction.

•	 Total sulphides can be analysed by acid di-
gestion and ICP, but many of these are insoluble and 
relatively inert, so do not constitute an environmental 
hazard.

•	 Acid Soluble Sulphide is considered more of 
an environmental risk, as if these compounds are pre-
sent on a site with acid rain or groundwater, then hy-
drogen sulphide can be formed, which is highly toxic 
at low levels.  These are analysed either by ion selective 
electrode, or acid digestion followed by colourimet-
ric analysis of the impinger solution (which traps the 
evolved hydrogen sulphide).

•	 Acid Soluble Sulphate, sometimes referred to 
as total sulphate (which may not be strictly equiva-
lent), is analysed using an acid digestion followed by 
ICP-OES.  A value of 0.24% is considered a potential 
risk for concrete attack.

•	 Water Soluble Sulphate, from a 2:1 water ex-
tract, is analysed either by ICP-OES or colourimetric 
spectrophotometry.  This will determine if sulphate 
resisting cement is required by the construction com-

pany.

Nitrogenous compounds

The interrelationship of nitrogen compounds can be 
confusing, and these are defined as follows:

•	 Nitrate and nitrite (total oxidised nitrogen) – 
these will be analysed on a 2:1 water extract of the soil 
by colourimetric spectroscopy.

•	 Ammoniacal nitrogen – this will include both 
ammonia (NH3) and ammonium (NH4), and again 
is either a water extract, or distilled as exchangeable 
ammonia.

•	 Kjeldahl nitrogen is a measure of the ammo-
niacal nitrogen and organic nitrogen, and is analysed 
by a distillation and titration method.

•	 Total nitrogen involves a stronger acid diges-
tion, and includes all of the above.

Cyanide compounds

•	 Free cyanide represents simple cyanide salts, 
such as potassium cyanide.  These are very water solu-
ble and extremely toxic, and are measured by a water 
extraction, followed by a specific, automated distilla-
tion/colorimetric analysis such as a Skalar.

•	 Easily liberated cyanide is still measuring free 
cyanide, but uses a more acidic digestion to cope with 
difficult matrices.

•	 Total cyanide requires a much more aggres-
sive digestion, but this is also performed on the Skalar 
system.  This will include the complex ferri and ferro 
cyanides.

Plasma in an ICP

Kone Spectrophotometer

Distillation for acid soluble sulphide

“The acid extract is filtered and 
then loaded into the autosampler 
rack on the ICP – OES...”

“The beauty of the ICP is that it 
will measure several wavelengths 
at once...”

“Elemental (or free) sulphur is 
analysed using a solvent extrac-
tion...”

“Acid Soluble Sulphate, sometimes 
referred to as total sulphate, is an-
alysed using an acid digestion...”

“Total nitrogen involves a strong-
er acid digestion, and includes all 
of the above.”
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•	 Thiocyanate is a separate colourimetric analy-
sis, and is not included in the total cyanide, but again 
can be performed on the Skalar.

Organic Methods

These are commonly based on some form of chroma-
tography, with the usual methods including:

HPLC		  High performance (or high pressure 
liquid chromatography)
GCFID	Gas chromatography with flame ionisation 
detection
GCMS		 Gas chromatography with mass spec-
troscopy detection

Chromatography is the separation of a complex mix-
ture by the use of partitioning between a stationary 
phase (the column), and the mobile phase (a liquid 
or gas).  The separation occurs because of different 
properties of the compounds – either their mass (so 
larger molecules take longer to pass through), or their 
polarity (the charge associ-
ated with a compound – the 
greater this is, the more re-
active the compound will be 
and the more slowly it will 
move through the column).

High Performance Liquid 
Chromatography

Speciated phenols are ana-
lysed by HPLC, and will give 
results for phenol itself, xyle-
nols, cresols, resorcinols and 
napthols.  Depending on the 
site, clients need to request 
just phenol, total phenols, or 

speciated phenols.

HPLC phenols chromatogram

Gas chromatography with FID

This method is mostly used for petroleum hydro-
carbons, such as gasoline range organics (GRO) and 
extractable petroleum hydrocarbons (EPH).  The pat-
tern of the chromatogram enables the analyst to iden-
tify the type of product in the soil.
         

environmental
methods of soil analysis

Gas chromatography with Mass Spectroscopy de-
tection

This method is used for 
a very wide variety of 
compounds, some exam-
ples of which include:

Polyaromatic hydro-
carbons (PAHs), poly-
chlorinated biphenyls 
(PCBs), volatile organic 
compounds (VOCs), 
semi-volatile organic 
compounds (SVOCs), 
and pesticides (chlorin-
ated and phosphorylat-
ed, plus many others)

A mass spec can be run 
in two ways, either in full scan, where the instrument 
is set to look at every peak, or in selected ion moni-
toring (SIM), where it will only look for specific tar-
get compounds and ignore anything else which may 
be present.  If a client is not sure which compounds 
to request, then it is better to ask for a VOC and/or 
SVOC full scan plus TICs. Each of these will provide 
a target list of 60 + compounds plus up to ten Tenta-
tively Identified Compounds.  If the likely compounds 
are known, then it is better to use the methods run in 
SIM, as these will provide lower detection limits.

Summary

This review gives only a sum-
mary of some of the many 
methods of soil analysis, but 
these cover the more widely 
used techniques.  All methods 
must be fully validated and 
proven to work across a range 
of matrices, and are moni-
tored on a batch by batch ba-
sis with the use of blanks and 
Analytical Quality Control 
(AQC) samples.  In addition, 
laboratories accredited to ISO 

17025 (and MCERTS) must participate in proficiency 

testing schemes, where blind samples are tested at 
regular intervals to ensure the laboratory methods are 
fit for purpose.  Environmental analysis today is com-
plex, time consuming, and is subject to rigorous qual-
ity procedures.  Over 30% of samples analysed are QC 
or validation samples, and this represents a heavy cost 
to the laboratory, but data must be defensible.  Labo-
ratories constantly seek to improve their methods and 
processes, and further developments/legislation will 
provide the impetus to continue with these improve-
ments – this is an ever changing industry.

 

PAH double plot to determine source of aromatics

Gasoline

Diesel and Lube Oil

“Thiocyanate is a separate colouri-
metric analysis, and is not includ-
ed in the total cyanide, but again 
can be performed on the Skalar.”
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This is the second in a series of articles on borehole 
stabilisation and the use of drilling fluids and muds. 
In this issue of theGeotechnica, James Mansell of 
Clear Solutions International Ltd. once again imparts 
his knowledge on this very important subject.  

In this article we will look at the specifics of various 
different drilling fluid systems which are commonly 
used in the Geodrilling industry.
 

In the last article we discussed the ideal drilling fluid - 
the ideal fluid enables the driller to cut a smooth, sta-
ble gauge hole through a range of formations whilst 
balancing down hole pressures, optimising penetra-

tion rates and preventing formation damage. We will 
now go on to discuss how we achieve this in practice.

Types of Fluid - There are a large number of drill-
ing fluid systems available on the market and we hear 
a lot of talk about bentonite systems and polymer 
systems with different camps promoting the benefits 
of their own particular favourite. Most of this talk is 
based on individual perceptions of a particular need 
and rarely on the total needs of the job and therefore 
we should carefully consider all of the different types 
of drilling fluid systems, which can be used in the Ge-
odrilling Industry.

Pure Water - This is the simplest type of fluid and 
may work in hard rock drilling with foam or mist, but 
does not work in sedimentary formations because:
•	 It has very poor hole cleaning ability unless 
you are pumping sufficient volume to raise the an-
nular velocity enough to carry cuttings.
•	 The water will run away into any porous/per-
meable formations such as sand and gravel which 
may then collapse.
•	 In clay formations it causes the clay to wash 
out and dissolve giving a very poor out of gauge hole 
whilst stiffer clays and shales swell and hydrate lead-
ing to sloughing back into the borehole.

Civil Engineering Grade Bentonite Based Mud Sys-
tems – These are readily available and as such per-
form a much better job at holding holes open than 
plain water with their main benefit being that they 

drilling
drilling fluids - improving productivity

are much better at carrying cuttings out of hole. They 
also suspend cuttings when the fluid stops moving to 
help prevent them settling to the bottom of the hole. 
Bentonite also forms a filter cake on the sides of the 
hole (a plastering effect that prevents fluid loss into 
the formation) which stabilises the open hole and 
helps prevent wash out.

The negative aspects of a straight CE grade benton-
ite system is that it has to be mixed 
through a high shear mixer; needs 
clean fresh water with no contami-
nants (such as salt) in order to hy-
drate; large quantities are required 
to build viscosity; it takes a long 
time to fully hydrate; it does not 
provide a highly shear thinning 
drilling fluid; and it builds progres-
sive pump pressures which gener-
ate high down hole surge pressures 
when circulation is restarted. In ad-
dition native clays readily disperse 
hydrate into the fluid system result-
ing in high pump pressures to circu-
late the drilling fluid and a fluid that 
becomes difficult to recycle without 
large dilution rates being required. 

High Yield Bentonite Based Mud 
Systems – More recent develop-
ments of high performance benton-
ite drilling fluid systems, such as Ultra-Bore®, have re-
sulted in significant benefits over standard CE grade 
bentonite in that product consumption is typically re-
duced by more than 50%, hole cleaning is boosted and 
lower pump pressures are required to circulate the 

fluid. These products also mix more readily than CE 
grade bentonite, develop far better borehole stability 
and have a lower initial solids content making them 
more tolerant of drilled solids contamination. On the 
down side they still don’t mix effectively and fail to 

prevent clays and shale hydrating, sloughing, sticking 

or dispersing back into the drilling fluid - without the 
addition of polymer additives they still rapidly build 
mud weight in fine formations requiring a dump and 

dilute solution. 

Liquid Polymer Based Mud Systems – these are typi-
cally synthetic, polyacrylamide based drilling fluid 
systems and are sold under a range of brand names 
such as Liquimud®. They have been used for a number 
of years in the Geodrilling industry as a small quantity 
will mix easily in fresh or salt water to very quickly de-
velop a simple high viscosity drilling fluid with good 
lubrication and clay encapsulation properties. On the 
down side, most of these products are suspended in 
a mineral oil carrier fluid so do not provide the most 
environmentally acceptable drilling fluid. In addition 
these additives fail to form a tight filter cake so can’t 

Pure-Bore® drilling fluid effectively stabilising and 
removing London clay and Lambeth Group cut-
tings from a geothermal borehole.

Ultra-Bore® bentonite drilling fluid in use showing exceptional high 
shear rheology for optimum hole cleaning whilst shearing back down 
for effective processing on surface.

“...the ideal fluid enables the driller 
to cut a smooth, stable gauge hole 
through a range of formations...”

“Most of this talk is based on indi-
vidual perceptions of a particular 
need and rarely on the total needs 
of the job...”

“These are readily available and as 
such perform a much better job at 
holding holes open than plain wa-
ter...”

“These products also mix more 
readily than CE grade bentonite...”

“...without the addition of polymer 
additives they still rapidly build 
mud weight in fine formations...”

http://www.drilling-products.com/
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effectively stabilise unconsolidated formations such 

as sand and gravel. They also fail to provide low shear 
viscosity or gel strength meaning that very high flow 
rates are required to clean the hole whilst the cuttings 
quickly settle back down the borehole when the mud 
pumps are turned off.

Dry Polymer Based Mud Systems – there are a large 
number of dry polymer drilling fluid additives avail-
able on the market including products such as Clear 
Stabiliser® which provide fluid loss control, Drill-
Sorb® which is a very effective loss circulation mate-
rial and drilling fluid solidifier, and Clear-Gel™ which 
can be used to increase the carrying capacity and gel 
strength of the drilling fluid. The problem with many 
of these additives is that whilst they are very effective 
in building one or two mud properties on their own, 
to build all of the required drilling fluid functions for 
the given ground conditions, you need to develop a 
multi additive drilling fluid. This fluid then becomes 
both difficult and expensive to manage and maintain 
- drilling a hole in the ground is difficult enough in 
the first place without introducing additional vari-
ables. 

As a result a dedicated research and development pro-
gram was instigated a number of years ago to formu-
late and manufacture a high performance, one bag, 
biodegradable polymer drilling fluid that addressed 
most of the desirable properties of a drilling fluid. 
The result was a product called Pure-Bore® which not 
only mixes quickly and easily through a high shear 
mixer in fresh and salt water, but also builds effective 
low shear rheology for optimum hole cleaning, forms 
a tight firm filter cake to help stabilise unconsolidat-
ed formations such as sand and gravel and maintains 

the integrity of formation reservoirs. Pure-Bore® also 
provides excellent clay and shale inhibition/encap-
sulation to help prevent clays swelling and sloughing 
into the borehole and subsequently dispersing into 
the drilling fluid thus considerably reducing product 
and fluid consumption and disposal. As such Pure-
Bore® has proven to be an effective product not only 
on numerous shallow boreholes throughout Europe 
but also on a large number of deep vertical wells and 
long, large diameter boreholes.

As highlighted there are many different drilling fluid 
types available to today’s driller. The decision that has 
to be made therefore, is which fluid type will be the 
easiest to use, the safest, the most environmentally 
acceptable and will provide the best possible drilling 
rate combined with final borehole productivity. By 
making calculated decisions about the type of drill-
ing fluid and equipment utilised for each and every 
project, it is possible to significantly increase both 
productivity and performance. 

Throughout our remaining drilling fluid articles we 
will expand on this one by looking at the following 
aspects of drilling fluids in more detail:

•	 The safe and effective mixing and use of dif-
ferent drilling fluid additives
•	 The importance of flow rate, annular velocity 
and drilling fluid rheology in the drilling fluid pro-
cess
•	 The effective recycling, handling and disposal 
of used drilling fluids
•	 Minimising the risk of formation damage and 
optimising the productivity of production wells
•	 The effective sealing and grouting of bore-
holes for different applications

drilling
drilling fluids - improving productivity

Manufacture for supply to
the global drilling market

T: +44 (0) 1939 235 754
F:+44 (0) 1939 232 399
E:info@drilling-products.com
www.drilling-products.com

• Environmentally friendly drilling fluids
• Grouts and sealants including geothermal 

grouts, bentonite pellets and granules
• Drilling fluid mixing/recycling systems 

and high pressure mud pumps
• Hard rock drilling tools 

and accessories
• Technical support and training

Drilling products for the future
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“They also fail to provide low shear 
viscosity or gel strength...”

“Pure-Bore® also provides excel-
lent clay and shale inhibition/en-
capsulation...”

“As highlighted there are many 
different drilling fluid types avail-
able to today’s driller.”

http://www.drilling-products.com/
http://www.coresource.co.uk
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Writing for theGeotechnica for the first time, Emma 
Betts, an independant chartered occupational safety 
professional, discusses the various potential hazards 
that are present throughout the construction industry.

With so many potential hazards the construction in-
dustry is considered to be a high risk environment to 
work in. There are five key areas that account for most 
of the accidents and ill health reported on an annual 
basis. These are: falls from height, workplace trans-
port, slips and trips, manual handling, and asbestos. 

“Falls from height are still the 
most common cause of fatal and 
serious accidents in the construc-
tion industry...”
Falls from height are still the most common cause of 
fatal and serious accidents in the construction indus-
try, accounting for 50% of all deaths. These include 
falls from roofs, through fragile materials and from 
ladders. By following some of these simple guidelines 
the risk of injury can be reduced:

•	 Always work from a safe and secure place with 
edge protection

•	 Ensure scaffold towers are correctly erected by 
competent operatives
•	 Ensure leading edges and gaps are protected 
with guardrails and toe boards
•	 When using ladders, if there is no alternative, 
only work for short durations 
•	 Always maintain 3 points of contact when 
climbing a rig mast, and use harnesses where appro-
priate
•	 Keep access points tidy and waste free
•	 Ensure any ladders used are properly posi-
tioned, at the correct angle (1:4) and secured
•	 Only use a ladder that is properly maintained 

Even in the geotechnical sector where most of the 
work is concerned with excavating the ground, falls 
from height could still be a risk. Falling from ground 
level into an unprotected three or four metre deep tri-
al pit is a very real hazard, but how many of us would 
include falls from height on a risk assessment? Here 
are some simple measures to adopt to reduce the risk 
of injury while trial pitting:

•	 Always work from a safe and secure place, 
avoid standing on the long side of a pit
•	 Ensure sidewall stability before approaching 
the side of the pit, approach from narrowest side.
•	 Never leave an open pit unattended
•	 Excavations left open overnight   should be 
covered, fenced off and appropriate signage displayed
•	 Working areas should be kept tidy and walk-
ways kept clear of tripping hazards
•	 Ensure stockpiles are stable and at a safe dis-
tance from the side of the pit to avoid possible pit col-
lapse 
•	 Do not enter any unstable excavation. Do not 
enter any unsupported excavation 

“Workplace transport incidents 
are the second most common 
cause of fatalities on site.”
Workplace transport incidents are the second most 

safety issues 
safely handing industry hazards

common cause of 
fatalities on site. 
The following can 
help prevent in-
jury:

•	 Use barriers 
and warning signs 
to separate vehicles 
and people
•	 Be aware of 
traffic plans and 
routes on site 

•	 Site speed limits should be adhered to 
•	 Ensure a ‘high viz’ policy is followed by all 
workers
•	 Avoid reversing – if it can’t be avoided use a 
trained banksman
•	 Don’t use plant and vehicles on dangerous 
slopes
•	 Ensure that vehicles are properly maintained, 
correctly used and all plant operators are trained and 
competent.

“An untidy site is not only disor-
ganised but will increase the risk 
of slips and trips.”
Good housekeeping, tidy well organised sites and 
clean welfare facilities are essential for the running of 
a good site. An untidy site is not only disorganised but 
will increase the risk of slips and trips. Good house-
keeping can be easily maintained by following these 
simple guidelines:

•	 Always consider the best location for welfare 
and office facilities
•	 Establish a dedicated materials storage area. 
Stack materials on firm, level ground 
•	 Stack/store materials in an appropriate man-
ner e.g. Chock pipes to stop rolling
•	 Keep storage areas tidy – place waste in skips
•	 Keep footpaths, emergency routes, points of 

access and scaffold platforms clear of materials and 
equipment 

All sites should have decent welfare facilities, if the fa-
cilities are poor and not regularly cleaned this can lead 
to ill health. The minimum requirements for provi-
sion of welfare are:

•	 Clean toilets
•	 Hot and cold running water with soap and 
towels
•	 Basins large enough to immerse your arms to 
the elbows
•	 Drinking water
•	 Warm, dry and clean place to sit and eat

Manual Handling related injuries account for over a 
third of all over 3 day injuries and are one of the most 
common causes of people leaving the construction

“The handling of heavy and awk-
ward loads, repetitive handling 
and using a poor posture all con-
tribute to injuries.”
industry. The handling of heavy and awkward loads, 
repetitive handling and using a poor posture all con-
tribute to injuries. 

Follow these simple guidelines to reduce the likeli-
hood of sustaining a manual handling injury:

•	 Be aware of musculoskeletal disorders, manu-
al handling and how to avoid it through training and 
general awareness
•	 Avoid manual handling, use a forklift, dumper 
or other mechanical means wherever possible
•	 Ensure you follow an appropriate systems of 
work
•	 Break loads down into manageable sizes
•	 Avoid repetitive handling or awkward move-
ments
•	 Always lift with your legs and not your back

Manual handling has always been an issue on geo-
technical sites.

Traffic management can be 
challenging.
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Specification 

 

KeyLogbook® Rugged Solution 
Motion CL900 Tablet PC 
 +5o to +43o 
 Water, dust and splash 

resistant 
 Durable Corning Gorilla glass  
 Aluminum-alloy internal 

frame 
Intel® Atom™ Z670 processor  
30GB Solid State Hard Drive 
1GB or 2GB 800MHz Memory 
1 USB 
1 Video Out (micro-HDMI, Type D) 
1 SD Card 
Power Jack 
Dock Connector 
Lithium-Ion battery: up to 8 hours 
 
Software 
KeyLogbook® v1 
Microsoft Windows 7 
Microsoft Office 2007 
 
Maintenance and Support 
KeyLogbook®: 3yr support and 
free version upgrades 
Hardware: 3yr warranty (parts 
and labour) 
Battery: 6 months warranty 
 
 

KeyLogbook® is developed in 
partnership with Keynetix Limited 

KeyLogbook® 
SSttaattee  ooff  tthhee  aarrtt  ddiiggiittaall  llooggggiinngg  ssyysstteemm  ffoorr  ddrriilllliinngg  pprrooffeessssiioonnaallss  

Keylogbook® revolutionises the way site data is captured, recorded and transmitted. 
Drillers and engineers no longer need to keep re-entering the same data over and 
over again thus reducing errors and making the whole process simpler, faster, 
smarter, greener and more efficient. 
  

 

 

KeyLogbook® 
 

Giving the edge on competitors by providing a service others simply can’t match. 
For more information visit www.keylogbook.co.uk 

Equipe Geosolutions Limited, Home Farm Offices, The Upton Estate, Banbury, Oxfordshire, OX15 6HU 
Tel:   01295 670990    Fax:   01295 678232     Email: info@equipegeosolutions.co.uk 

Benefits – The Contractor 
 Confidence that all data is consistent, complete and Eurocode compliant 
 AGS data available immediately  
 Project costing produced in real time giving accurate financial control 
 Quicker more efficient turnaround of logs and data 
 Enables rapid scheduling of laboratory testing 
 Easier to maintain chain of custody – bar coded samples 
 Enables rapid informed technical and operational decisions  
 No re-scheduling or re-drilling due to lost/missing samples  
 No lost time waiting for instructions – can be emailed to the tablet 
 

Also produces: 
 Accurate Invoices and Measures  
 Installation Drawing 
 

KeyLogbook® records 
all site data at source 
and transmits it direct 
from site saving time 
and money from the 
outset.   

  

KeyLogbook ®  is fully portable but can also be 
mounted in the support vehicle or on the rig. 

“Asbestos kills more people each 
year than any other single work-
related cause.”
Asbestos kills more people each year than any other 
single work-related cause. The damage occurs when 
airborne fibres become inhaled into the lungs. The 
majority of exposure related diseases are mainly can-
cers of the chest (Mesothelioma) and lungs (Asbesto-

sis). There can be a long delay between first exposure 
to asbestos and the start of the disease this can vary 
between 15 and 60 years. 

“Asbestos is particularly associ-
ated with demolition and renova-
tion of properties built between 
1930’s and 1980’s.”
Asbestos is particularly associated with demolition 
and renovation of properties built between 1930’s and 
1980’s. You are more likely to encounter asbestos as 
Cement-bound asbestos, asbestos coatings and asbes-
tos bitumen products which have been widely used 
since the 1950’s.

There are three types of asbestos White (Chrysotile), 
Blue (Crocidolite) and Brown (Amosite). The last 
twoBlue and brown asbestos are considered to be 
more hazardous, however most asbestos looks col-
ourless to the naked eye. When bound in a matrix it 
will have a generally grey appearance, and the fibres 
are contained. Most asbestos is not a hazard unless the 
material is broken, sawn, drilled or sanded. These ac-
tivities cause fibrous asbestos to be disturbed releasing 
fibres into the air. 

“Unless you are licensed to work 
with asbestos you should not dis-
turb, break up or remove any ma-
terials you suspect to contain as-
bestos.”
Unless you are licensed to work with asbestos you 
should not disturb, break up or remove any materials 
you suspect to contain asbestos. Within the industry 
there is a real need to provide basic, general aware-
ness training for anyone who may come into contact 
with possible asbestos materials in order to give them 
an understanding of the effects of exposure, where as-
bestos may be present, and how to protect themselves 
and others as well as what to do in an emergency, if 
asbestos is found during site work. 

Before commencing any site investigation the site 
should be assessed for the risk of asbestos. If there is a 
risk of the presence of asbestos, an appropriate survey 
should be carried out, by a licensed company. If any 
material you suspect to be asbestos is found during an 
investigation, always stop work and check your com-
pany policy to ascertain safe practise. 

Further information can be found at www.hse.gov.uk 
where there are leaflets available detailing the hazards 
discussed in this article. 

safety issues 
safely handing industry hazards

Good housekeeping is not always easy.

http://www.hse.gov.uk
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January 2012 will see the launch of the Federation of 
Drilling Specialists (FDS) and theGeotechnica is very 
pleased to be part of it. 

In November, Equipe, who will operate as the Admin-
istration Team for FDS, consulted industry in an open 
pre-launch meeting and the overwhelming consensus 
was that if operated with integrity and independence

“Based upon the feedback and fur-
ther consultation, the constitution 
was amended and the FDS is now 
ready to be launched.”
should become a useful organisation. Based upon 
the feedback and further consultation, the constitu-
tion was amended and the FDS is now ready to be 
launched.

So what is the Federation of Drilling Specialists?

The Federation of Drilling Specialists is a group of like 
minded organisations who promote and deliver ser-
vices and products of continually high standards to or 
within the drilling industry. 

The drilling industry, in this context, comprises all 
drilling activities across the geotechnical, geothermal 
(ground source), water well, drilling and grouting, 
ground anchors, geotechnical processing, drainage 
and civil engineering sectors.  

The Federation of Drilling Specialists and its mem-
bership represent a mark of quality and assurance of 
workmanship. It is an unashamedly elite of organisa-
tions and membership can only be obtained through 
successful completion of comprehensive annual au-
dits.

“The purpose of membership to 
the Federation of Drilling Special-
ists is to create an interactive com-
munity where knowledge, both 
technical and safety, can be freely 
circulated...”
The purpose of membership to the Federation of 
Drilling Specialists is to create an interactive com-
munity where knowledge, both technical and safety, 
can be freely circulated for the benefit of all and where 
best practice and industry improvements are shared.

The Federation of Drilling Specialists (FDS) is an or-
ganisation which will promote the drilling industry, 
best practice, innovation and provide guidance and 
advice.

FDS Vision

A community with shared values, that delivers and 
promotes quality, innovation, new products and best 
practice in the drilling industry. A community that 
is rewarded for its endeavours and that strives to im-
prove.

Aims
The Federation of Drilling Specialists aims to:

products and innovations
Raising the Standards – Federation of Drilling Specialists is launched

-	 Promote the drilling industry and those in it 
who meet the standards
-	 Raise awareness and promote best practice
-	 Promote and support innovation and new 
products to the drilling industry 
-	 Promote, support and deliver training and 
education to all stakeholders in the drilling industry
-	 Improve health and safety awareness and 
standards in the industry through training, education 
and innovation
-	 Raise awareness of and promote Standards, 
Regulations and Codes of Practice which enhance 
and improve the drilling industry
-	 Work with other associations, federations, 
government or other official bodies in order to devel-
op and maintain standards and promote the industry
-	 Partner with those bodies which are associ-
ated with the drilling industry and aligned with the 
federation’s aims
-	 Collaborate and partner with UK and overseas 
bodies 
-	 Disseminate information to all interested par-
ties through training, seminars, symposia, magazines, 
guidance notes, bulletins and the website 

Why is the FDS different?

“... an extremely important aspect 
to the FDS is that it is not governed 
by a committee but by a Board of 
Independent Trustees...”
Unlike trade associations and other clubs, an ex-
tremely important aspect to the FDS is that it is not 
governed by a committee but by a Board of Independ-
ent Trustees supported by a very strong Adminis-
tration Team. The Trustees are highly respected and 
well known individuals who have worked within and 
around the drilling industry and have a reputation of 
high integrity. This allows the FDS to respond quickly 
and make independent decisions for the benefit of the 

entire membership. 

“Membership to FDS has to be 
earnt through proven capability 
and compliance to the FDS Eligi-
bility Criteria.”
Membership is also not a given upon payment of fees. 
Membership to FDS has to be earnt through proven 
capability and compliance to the FDS Eligibility Cri-
teria and once obtained can be lost if standards drop.

Membership to FDS will really mean something, be 
difficult to obtain and it is hoped that organisations 
will aspire to meet the grade.  

Membership
Membership is available in the following categories:

Corporate Membership
Companies with a turnover >£3M
		
Corporate Membership
Companies with a turnover <£3M
		
Corporate Membership
Sole Trader / Owner Operator
			 
Personal

Affiliate Member		
	
Honorary Member				  

Corporate Membership is available to Public Liabil-
ity Companies, Registered Limited, Limited Liabil-
ity Partnerships, Sole Traders and Owner Operators. 
Corporate members can be from UK or European 
Union states as long as they meet the FDS Eligibility 
Criteria.1

Personal Membership is available to individual drill-
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ing operatives who are employed by an FDS Corpo-
rate Member.

Affiliate Membership is available to companies as-
sociated with the drilling industry such as specialist 
contractors, consultants, suppliers, manufacturers, 
academic organisations, trade associations, other spe-
cialists and overseas corporate companies.

Honorary Membership is by invitation only and to 
individuals who have shown dedication to the drilling 
industry over a substantial number of years or who 
have made significant contributions to the advance-
ment and promotion of the drilling industry.  

Membership Audit
Initial Audit will comprise scrutinisation of the com-
pleted membership questionnaire followed by a Site 
Audit to ensure compliance against the criteria and 
company procedures. During each stage, FDS will 
work with the organisations and completion of satis-
factory audits will be a collaborative approach. Where 
shortfalls are recognised, FDS will work, wherever 
possible, with the organisations to meet their obliga-
tions.

The audits will consist of documentation validation 
followed by a site audit and will encompass the re-
quirements of BS 22475 Parts 2 & 3. 

“The validation of the documenta-
tion will comprise checking of the 
submitted questionnaire and sup-
porting documentation...”
The validation of the documentation will comprise 
checking of the submitted questionnaire and support-
ing documentation and requests for additional sup-
porting information where required. The site audit 
will be based upon the requirements of BS 22475 Parts 
2 & 3.

1The Federation of Drilling Specialists will only accept 
those companies and individuals who meet the FDS 
Eligibility Criteria for membership. Eligibility will be 
measured by the quality of the information provided, 
compliance to the criteria and annual audit.

“FDS Audits will be comprehen-
sive and check that organisations 
have sufficient and suitable robust 
systems and procedures in place...”
FDS Audits will be comprehensive and check that or-
ganisations have sufficient and suitable robust systems 
and procedures in place to operate legally, safely and 
efficiently. The FDS Audits will assess the drilling as-
pects of the company in detail such as compliance to 
rig guarding requirements, LOLER and PUWER and 
buried services.  When organisations have already ob-
tained valid certification for management, safety and 
environmental systems such as ISO 9001, ISO 14001, 
OHSAS 18001, CHAS, Achilles Link Up, Achilles Ver-
ify, Construction Line then the FDS audit will accept 
this certification and concentrate on the aspects most 
relevant to drilling which are not robustly assessed in 
these.

What are the Membership Benefits?
The benefits for Corporate and Affiliate Members 
include a wide range of independent advice and in-
formation provided by the Administration Team 
(Equipe) and their network of drilling engineers and 
professionals. 

In addition, full members also benefit from:

-	 FREE attendance at the FDS Annual Health 
and Safety Forum – 16th February 2012

-	 FREE members entry into theGeotechnica

-	 FREE members entry onto the FDS website 
with hyperlink to member’s own website

products and innovations
Raising the Standards – Federation of Drilling Specialists is launched

-	 FREE copies of theGeotechnica

-	 10% off Equipe services:
	 o	 NVQs
	 o	 LOLER Inspections
	 o	 Audits – Land Drilling / Health and 		
	 Safety
	 o	 On Site Compliance Testing 
	 (Audit, LOLER & SPT Calibration)	

-	 10% off Equipe training courses:
	 o	 Drilling
	 o	 Technical
	 o	 Health & Safety
	 o	 Tachograph and Driver’s Hours
	 o	 IOSH Safe Supervision of 
	 Geotechnical Sites
	 o	 IOSH Avoiding Danger from 
	 Underground Services

Advice includes: 
Technical Specifications, Eurocode Compliance, 

Training & Competence, Health and Safety, Rig 
Guarding, Tachographs, Driver’s Hours, LOLER, PU-
WER, NVQs and CSCS / CPCS

Membership to the Federation of Drilling Specialists 
will commence from January 2012 and it is hoped that 
it will quickly become recognised as a badge of quality 
and high standards of workmanship. Already, many of 
the leading geotechnical consultancies and clients are 
seeking to improve their supply chain and meet their 
own obligations and they see FDS membership as a 
big step to assisting their own requirements. No other 
drilling membership represents such a high level of 
integrity, quality and compliance and clients, consult-
ants and practitioners should want to be part of it.

Further details  and information regarding member-
ship of the Federation of Drilling Specialists can be 
obtained from Equipe info@equipetraining.co.uk or 
from the FDS website www.fds.org.uk which will be 
launched in January 2012.

  Geolabs perform a wide range of geotechnical 

tests on soils, aggregates and rocks, many of 

them UKAS accredited, including: 

 

•  Stress Path with piezo benders & local strain 

•  Effective & Total Stress Triaxial Testing 

•  Triaxial, Rowe Cell & Horizontal Permeability 

•  Large and Small Direct Shear & Ringshear 

•  Hydraulic, CRS & Incremental Consolidation 

•  UCS, Young’s Modulus & Poisson’s Ratio 

•  Classification (PSD, LL&PL, compaction etc) 

•  Custom research & development projects 

 

Geolabs Limited 

Bucknalls Lane, Garston, Watford 

Hertfordshire, WD25 9XX 

Tel: +44 (0)1923 892 190 

email: admin@geolabs.co.uk 

mailto:info%40equipetraining.co.uk?subject=
http://www.fds.org.uk
http://www.geolabs.co.uk
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directory
To advertise in theGeotechnica could not be easier; just send us your advert in PDF format or in Microsoft 
Word and we will insert it into our advertisement places. Rates for advertising space are given below. All ad-
verts placed by Drilling Academy™ members will benefit from discounted rates.

If you would like to book space for 3, 6 or 12 months or for more information please contact Equipe on Tel: 
01295 670990 or Email us at magazine@geotechnica.co.uk

Advert Size Standard Rate Member’s Rate 3 Months 6 Months 12 Months
Full Page £550 £500 POA POA POA
Half Page £310 £280 POA POA POA
Quarter Page £160 £145 POA POA POA
Small £55 £50 POA POA POA

2011 Advertising Rates (£) - All rates are given excluding VAT.

consultants

drilling contractors

borehole surveying equipment drilling contractors

APEX DRILLING SERVICES
Sturmi Way, Bridgend, CF33 6BZ 
Tel: 01656 749149
Email: thomas.martin@apex-drilling.com

GEOTECHNICAL ENGINEERING
Centurion House, Olympus Business Park, 
Quedgeley, Gloucester, GL2 4NF
Tel: 01452 527743  Fax: 01452 729314
Email: geotech@geoeng.co.uk

SAMSON DRILLING SERVICES
35 Wheatsheaf Drive, Ynysfor-
gan, Swansea, SA6 6QE
Tel: 07831 602083
Email: paul.osborne@horizoncreative.co.uk

TERRA FIRMA GROUND INVESTIGATION
Rowan Tree Farm, Blackwell Hall Lane, 
Ley Hill, Buckinghamshire, HP5 1UN
Tel: 01494 791110  Fax: 01494 791108
Email: enquiries@terrafirmagi.co.uk

RGI GEOTECHNICAL INVESTIGATION
Unit 37, Longfield Road, Sydenham Industrial 
Estate, Leamington Spa, Warwickshire, CV31 1XB
Tel/Fax: 01926 886329  Mob: 07748871546
Email: rgi10@aol.com

DYNAMIC SAMPLING UK
37 Kingsway Industrial Park, Kingsway Park 
Close, Derby, Derbyshire, DE22 3FP
Tel: 01332 224466  Mob: 07836 365533
Email: info@dynamicsampling.co.uk

BOREHOLE SOLUTION SITE INVESTIGATION
13 Great North Road, Buckden, St Neots, Cam-
bridgeshire, PE19 5XJ
Tel: 01480 812457 Mob: 07969 715655
Email: boreholesolutions@gmail.com
CONCEPT
Unit 8 Warple Mews, Warple Way, London 
W3 0RF
Tel: 020 8811 2880 Fax: 020 8811 2881 
Email: si@conceptconsultants.co.uk

geophysics

laboratory services

site investigation

geotechnical specialists

geotechnical software

geothermal equipment

training and education

ALCONTROL Laboratories
Units 7 & 8 Hawarden Business Park, Manor 
Road, Hawarden, Deeside, Flintshire CH5 3US
Tel: 01244 528 700  Fax: 01244 528 701
Email: hawarden.sales@alcontrol.com

GEOLABS
Bucknalls Lane, Garston, Wat-
ford, Hertfordshire, WD25 9XX
Tel: 01923 892 190  Fax: 01923 892 191
Email: admin@geolabs.co.uk

TERRADAT
Unit 1, Link Trade Park, Penarth 
Road, Cardiff, CF11 8TQ 
Tel: 08707 303050  Fax: 08707 303051
Email: web@terradat.co.uk

EUROPEAN GEOPHYSICAL SERVICES
22 Sansaw Business Park, Hadnall, 
Shrewsbury, Shropshire SY4 4AS
Tel: 01939 210 710  Fax: 01939 210 532
Email: eurogeophys@europeangeophysical.com

GEOTECHNICAL OBSERVATIONS
The Peter Vaughan Building, 9 Avro Way, 
Brooklands, Weybridge, Surrey KT13 0YF
Tel: 01932 352040 Fax: 01932 356375
Email: info@geo-observations.com

GEOTECHNICAL ENGINEERING
Centurion House, Olympus Business Park, 
Quedgeley, Gloucester, GL2 4NF
Tel: 01452 527743  Fax: 01452 729314
Email: geotech@geoeng.co.uk

field instrumentation

GEOTECHNICAL OBSERVATIONS
The Peter Vaughan Building, 9 Avro Way, 
Brooklands, Weybridge, Surrey KT13 0YF
Tel: 01932 352040 Fax: 01932 356375
Email: info@geo-observations.com

STRAINSTALL
9-10 Mariners Way, Cowes, Isle of Wight, P031 8PD
Tel: 01983 203600  Fax: 01983 291335
E-mail: enquiries@strainstall.com

EQUIPE TRAINING
The Paddocks, Home Farm Offices, 
The Upton Estate, Banbury, Oxford, OX15 6HU
Tel: 01295 670990 Fax: 01295 678232
Email: info@equipetraining.co.uk

KEYNETX LTD
Systems Park, Moons Park, Burnt Meadow Road,
Redditch, Worcestershire, B98 9PA
Tel: 01527 68888 Fax: 01527 62880
Email: sales@keynetix.com 

drilling equipment
DRILLWELL
Unit 3, Rotherham Close, Kil-
lamarsh, Sheffield, S21 2JU
Tel: 0114 248 7833  Fax: 0114 2487997
Email: sales@drillwell.co.uk  

environmental specialists

CONCEPT
Unit 8 Warple Mews, Warple Way, London 
W3 0RF
Tel: 020 8811 2880 Fax: 020 8811 2881 
Email: si@conceptconsultants.co.uk

CONCEPT
Unit 8 Warple Mews, Warple Way, London 
W3 0RF
Tel: 020 8811 2880 Fax: 020 8811 2881 
Email: si@conceptconsultants.co.uk

K4 SOILS LABORATORY
Unit 8, Olds Close, Watford, Hertfordshire, 
WD18 9RU
Tel: 01923 711288 Fax: 01923 711311
Email: office@k4soils.com

CONCEPT
Unit 8 Warple Mews, Warple Way, London 
W3 0RF
Tel: 020 8811 2880 Fax: 020 8811 2881 
Email: si@conceptconsultants.co.uk

GROUND TECHNOLOGY
Ground Technology Services, Maple Road, 
Kings Lynn, Norfolk,   PE34 3AF
Tel: 01553 817657 Fax: 01553 817658
Email: mail@groundtechnology.co.uk

http://www.apexdrillingbridgend.co.uk/
http://www.geoeng.co.uk/index.aspx
http://www.terrafirmagi.co.uk/
http://www.groundinvestigators.co.uk/
http://www.dynamicsampling.co.uk/
http://www.dynamicsampling.co.uk
http://www.conceptconsultants.co.uk
mailto:si%40conceptconsultants.co.uk?subject=
http://www.alcontrol.com/
http://www.geolabs.co.uk/
http://www.terradat.co.uk/
http://www.europeangeophysical.com/
http://www.geo-observations.com
http://www.geoeng.co.uk/index.aspx
http://www.geo-observations.com/
http://www.strainstall.com/
http://www.equipetraining.co.uk/
http://www.keynetix.com/
http://www.drillwell.co.uk/
http://www.conceptconsultants.co.uk
mailto:si%40conceptconsultants.co.uk?subject=
http://www.conceptconsultants.co.uk
mailto:si%40conceptconsultants.co.uk?subject=
http://k4soils.com/default.aspx
mailto:office%40k4soils.com?subject=
http://www.conceptconsultants.co.uk
mailto:si%40conceptconsultants.co.uk?subject=
http://www.groundtechnology.co.uk
mailto:mail%40groundtechnology.co.uk?subject=
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for sale

**AS NEW WIRELINE DIAMOND PRODUCTS**

T2 56 Core Bits and Reaming Shells
1 x Impregnated Coring Bit (soft matrix)

1 x Impregnated Coring Bit (hard matrix)
5 x Impregnated Reaming Shell

T2 76 Core Bits and Reaming Shells
2 x Surface Set Coring Bit

2 x Impregnated Coring Bit
4 x Impregnated Reaming Shell

T2 101 Coring Bits
2 x Surface Set

86mm Casing Shoes
2 x Surface Set

2 x Impregnated
3 x TC

 P Core Bits
1 x Surface Set (120mm o.d. / 87mm i.d.)

1 x TC (125mm o.d. / 92mm i.d.)

HQ Coring Bits (96mm o.d. / 63mm i.d.)
1 x Surface Set (SP4-5)
1 x Surface Set (SP5-6)

NQ Coring Bits (76mm o.d. / 48mm i.d.)
2 x Impregnated

1 x Surface Set – Stepped

**AS NEW DCDMA DIAMOND PRODUCTS**

**AS NEW METRIC DIAMOND PRODUCTS**

For more information and item prices, please contact Equipe Training 
Tel: 01295 670990 Fax: 01295 678232 Email: info@equipetraining.co.uk

keith.spires@equipetraining.co.uk

jobs

SITUATIONS VACANT

Due to increasing workload and some exciting new projects, we are seeking to recruit a Senior Engineering 
Geologist/Geotechnical Engineer to manage geotechnical design and ground investigation projects across the UK. An 
MSc in Engineering Geology/Geotechnics or a related subject and at least 6 years of relevant experience is required, 
together with up to date knowledge of soil mechanics and ground engineering.

Specific experience in the following is preferred:
•	 Engineered Fills – earthworks testing, design, specification and validation, assessment of embankment/fill 
settlements.
•	 Foundations – Extensive knowledge of foundation types, current specialist solutions and applicability. 
Assessments of bearing/load capacity, settlements. Familiarity with numerical modelling and software packages an 
advantage.
•	 Modified and stabilised soils using lime, cement, PFA, GGBS.
•	 Slope Stability – scheduling of testing, analysis, mitigation, reporting 
•	 Pavement assessment, design and construction
•	 Mineworking assessment, specification and verification of stabilization programmes
•	 The principles of Eurocode 7
•	 Knowledge of reinforced earth design and retaining walls preferred.

The successful candidates must be comfortable interfacing with clients, other professionals, contractors and 
regulators as the role will involve a mix of technical and project management skills as well as the preparation of 
proposals, overseeing reports and mentoring or more junior staff. The position can be based in either our Kenilworth 
or Newton-le-Willows and could also be offered as a part-time vacancy (subject to a minimum number of working 
hours to be agreed).

Please submit your CV and covering letter to John Cartwright, Applied Geology Limited, Unit 23 Abbey Park, 
Kenilworth, Warwickshire, CV8 2LY. Tel. 02476 511822.  NO AGENCIES. 
john.cartwright@appliedgeology.co.uk   www.appliedgeology.co.uk

Applied Geology has a commitment to equality of opportunity for all.

Senior Engineering Geologist/
Geotechnical Engineer

Excellent Rates of Pay

Experienced Rotary Drillers required:
Site Investigation. 

Off Shore and Deep Borehole Drilling - 
Conventional and Wireline.

- Minimum 5 Years Experience
- NVQ Level 2 (Rotary Geotechnical)

Site Investigation Lead Drillers

Forward your CV to:

Geo-Drill Ltd is one of the country’s leading rotary drilling contractors specialising in geothermal 
drilling and site investigation. Geo-Drill Ltd is currently looking to recruit for the following positions:

 
Rotary Lead Drillers: Salary range from £25k to 36k dependent 

upon experience and qualifications

Rotary Second Men: Salary range from £15k to 24k dependent 
upon experience and qualifications

Driving licence essential and towing licence preferable.
 

Should you wish to apply please forward your CV and covering letter to:
paul.turnbull@geodrill-ltd.co.uk or karl.blanke@geodrill-ltd.co.uk

Tel: 01206 868830.

mailto:info%40equipetraining.co.uk?subject=
mailto:keith.spires%40equipetraining.co.uk?subject=
mailto:john.cartwright%40appliedgeology.co.uk?subject=
http://www.appliedgeology.co.uk
mailto:paul.turnbull%40geodrill-ltd.co.uk?subject=
mailto:karl.blanke%40geodrill-ltd.co.uk?subject=


Equipe Training Ltd
The Paddocks, Home Farm Drive

The Upton Estate
Banbury, OX15 6HU

theGeotechnica

Driving our industry forward...


