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1. INTRODUCTION 

The proposed site is located in the townlands of Knockfinglus and Ralappane 

between Ballylongford and Tarbert in north County Kerry, Ireland.  It is proposed 

to construct a new industrial facility on this site and as part of the development 

works an investigation of the subsoil conditions was supervised by Arup 

Consulting Engineers (Arup) on behalf of their Client, Shannon LNG. 

This report contains the factual information obtained from the ground 

investigation.  No interpretation of this data was requested. 

2. PROPOSED DEVELOPMENT 

The proposed development is a Liquid Natural Gas (LNG) Import Terminal 

which comprises the construction of four storage tanks and associated processing, 

administration buildings and infrastructure.  To the west of this development, an 

Embankment – Pond is proposed. 

3. SCOPE OF WORK 

The purpose of the ground investigation is to provide information on the sub-soil 

conditions, bedrock geology and groundwater regime at the site. Two site 

investigations were undertaken, the first investigation was carried out from 

October 2006 to January 2007 in the area of the proposed import terminal and is 

referred to as the Main Onshore Site Investigation Report.  Additional works 

were undertaken in the proposed Embankment – Pond area to the west of the 

main development between February and April 2007. 

The initial fieldwork programme for the Main Onshore Site Investigation 

included  

-  twenty six rotary coreholes, twenty of which were located under the 

     storage tanks; 

-   thirty three trial pits, located approximately on a 100m grid; 

-  six geologging holes; 

-  scanlines along the coastal section; 

-  one pump test; 
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-  2-D Resistivity, Electromagnetic and Seismic Refraction Geophysical 

     Survey; 

-  Soil, Rock and, Chemical Laboratory Testing. 

Additional work was completed at the Embankment – Pond site which 

comprised: 

-  four rotary coreholes located along the footprint of the embankment; 

-   twenty one trial pits, located along the footprint of the embankment and 

        and the pond; 

-  four geologging holes; 

-  2-D Resistivity and Seismic Refraction Geophysical Survey; 

-  Soil and Chemical Laboratory Testing. 

A programme of laboratory testing was scheduled by Arup to assist with soil and 

rock classification. 

This is a factual report, which describes the various field and laboratory 

operations but does not include an interpretation of the findings in relation to the 

proposed works.  The location and layout of the site are presented in Figure 1.  

Exploratory hole locations for both the Main and the Embankment – Pond Site 

Investigation are presented in Figure 2 and 3. 

4. REPORT STRUCTURE 

The report has been separated into four volumes which are the following: 

·  Volume 1: Introduction to Site Investigation Works; 

·  Volume 2: Main Onshore Site Investigation.  Appendices comprising 

field records, photographs, geologging, scanline and laboratory data; 

·  Volume 3: Main Onshore Site Investigation.  Appendices comprising the 

Pump Test and Geophysical Report; 

·  Volume 4: Embankment - Pond Site Investigation. 

The layout and content of volumes 2 to 4 are presented in Appendix A. 
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5. FIELDWORK 

5.1 Rotary Coring 

Cable percussion drilling was not considered as a method for investigating the 

soil as ground conditions are unsuitable.  As a result, rotary coring techniques 

were employed. 

Where rotary coring encountered overburden material in-situ standard 

penetration testing (SPT) was performed to obtain an indication of the 

overburden consistency to rock level. 

Rotary coring was carried out using an air/mist flush to ensure good recovery 

within the bedrock. Cores of 102mm (S size) and 84mm (P size) diameter were 

recovered and transported from site in wooden storage boxes. 

The recovered core was inspected by a qualified engineering geologist from 

IGSL Ltd and logged broadly in accordance with BS 5930: 1999.  In addition a 

detailed fracture log (spacing between successive core joints measured from the 

cores) was made of the core recovered and the strength of representative units 

determined using Point Load and Uniaxial Compression Strength (UCS) tests. 

All cores were labelled and photographed for inclusion in the report.  Core 

photographs are also presented in digital format. 

5.2 Trial Pits 

Trial pits were excavated in the stipulated locations to permit detailed 

examination of the upper soils and to permit recovery of large samples for 

analysis. Pits also provide information on soil stability and water ingress. Pits 

were excavated using a tracked mechanical excavator. 

The majority of trial pits were excavated to depths of between 2.0 and 4.5 m 

BGL. At some locations, excavation was prematurely terminated. This was 

mainly due to hard ground conditions and the presence of bedrock.  

Hand shear vanes were carried out in the pit sidewalls to depths of up to 1.2 

metres BGL in order to estimate the in-situ undrained shear strengths of the soils.  

Pits were backfilled with the excavated material placing and compacting in 

layers. 
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5.3 Pump Test 

A pump test was undertaken on the site to determine if the required amount of 

water for the construction stage of the project was obtainable on site.  The pump 

well (PW01) was constructed using symmetrix open hole drilling .  Four step 

down tests were completed to calibrate the equipment followed by the pump test 

which was terminated after 28.60 hrs due to low flow rates.  Two nearby 

coreholes were used as monitoring wells, to measure the effect of drawdown 

from the pumping.  A description of the pumping test is presented in Volume 3, 

Appendix B of this report. 

5.4 Standpipe Installations and Groundwater Monitor ing 

At selected locations, standpipes were installed to permit long-term monitoring 

of water levels.  The standpipe installations were constructed in accordance with 

the BS5930.  In general the construction comprised a response zone of 50mm 

and 27mm slotted HDPE pipe surrounded by a gravel pack.  This response zone 

was sealed with bentonite grout.  Un-slotted pipe was used through the sealed 

section to surface.   

Steel lockable head-works or flush steel covers were constructed to protect the 

installation. 

On completion of boring, all boreholes in which no installations were 

constructed were backfilled. 

A set of water level readings were taken in the standpipes during the fieldwork 

period and these are tabulated in Volume 2  and 4 of the report. 

5.5 Downhole Geologging 

Down hole geologging was undertaken by Borehole Logging Solutions for the 

Main Onshore Site Investigation and by Robertsons Geologging for the 

Embankment – Pond Site Investigation.  In both cases an optical televiewer was 

used to provide a continuous, detailed and orientated 360º image of the corehole 

walls. The data obtained was interpreted to obtain a complete feature analysis of 

the rock that includes dip, strike, frequency and fracture aperture. A visual 360º 

image of the insitu coreholes is also included in the reports which are presented 

in Volume 2 and 4 of the factual report.  One corehole drilled during the main 

site investigation collapsed therefore the full depth of the hole could not be 

logged. 
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5.6 Scanline Survey 

Scanline surveys were completed along the foreshore of the beach , where cross 

sections through the local stratigraphy were exposed.  Data regarding bedrock 

discontinuity orientation and condition were recorded and results are presented in 

Volume 2 of the report. 

5.7 Surface Geophysical Surveys 

Two geophysical surveys were undertaken in the main development area and 

along the footpirint of the embankment.  The objective of the survey was to 

profile variations in bedrock topography and to provide information on 

geotechnical properties of the overburden and bedrock.  The surveys were 

undertaken by Apex Geoservices.  Problems were encountered during the 

fieldwork period during the main site investigation due to the poor weather 

conditions.  As a result some of the seismic refraction lines were completed in 

December 2006 and the remainder in March 2007. 

Details of the survey are presented in Volume 3, Appendix A and Volume 4, 

Appendix E of the factual report.  

5.8 Packer Tests 

A wireline hydraulically inflated packer system was used to access the 

hydrogeological properties of various horizons within the bedrock under the 

footprint of the proposed embankment - pond.  Double ‘Injection’ packers tests 

were undertaken at depths indicated by the engineer.  The Inject (Lugeon) Test 

consists of isolating a borehole and injecting water under pressure in to the rock 

to determine the effective transmissivity (T) of the zone.  The data recorded 

during the test simply consists of the flow rate and the corresponding pressure 

when ‘steady state’ conditions have been achieved.  The data is recorded over a 

number of increasing and decreasing steps as is detailed in the Packer Test Data 

sheets presented in Volume 4, Appendix C. 

5.9 Surveying 

After completion of the exploratory works the ‘as built’ location of all 

exploratory points was determined to National Grid Co-ordinates and levelled to 

Malin Head datum.   

As built survey work was performed by IGSL using Realtime Kinetic (RTK) 

GPS methods.  
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5.10 Photography 

Rock cores recovered from the rotary coreholes were photographed at the time of 

geological logging in the laboratory.  Open trial pit excavations and spoil 

material were also photographed . 

Photographs have are presented in an Addendum to Volume 2 and 4 of the 

report. 

5.11 Soil and Rock Descriptions 

The soil descriptions were completed by IGSL Ltd and are in accordance with 

BS5930: 1999. In the description of the glacial till which, in some cases, has a 

low fines content, the delineation between fine and coarse soils has been relaxed 

by IGSL Ltd in accordance with the code.  

In this code, well-graded soils, which exhibit cohesion and contain sufficient fine 

grains to fill the spaces between the coarse grains can be described as having silt 

or clay as the dominant component. The description is, therefore, based on the 

soil's engineering behaviour rather than on its composition. During this project, 

the transition from coarse grained to fine grained behaviour was implemented 

when the fines content was typically in the range 15-40%. 

Where grading analysis of granular soils revealed a fines content of less than 2%, 

this was omitted from the description of the soil. 
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6.  LABORATORY TESTING 

Laboratory testing was performed on a selection of samples as specified by Arup 

via laboratory test schedules. 

Most samples removed from site were labelled with sample labels.  The sample 

labels included the location number, depth of sample, date of sampling and a 

reference number.  The reference number is a four digit number ranging between 

0001 and 9999 with a letter prefix e.g. R1234. 

If duplication does occur, this does not present a problem to tracking samples 

through the field procurement and laboratory testing stages, as each label carries 

information on location reference, depth, and date of sampling which ensures that 

each sample label is unique. 

It is important to appreciate that the measured moisture content values of some 

test specimens may differ from those measured shortly after sampling. This is due 

to the movement, and possibly loss, of moisture during transportation. This 

occurs particularly in sandy soils or in clays, which contain pockets or layers of 

granular material. With sandy silts, vibration can cause loss of water while, in 

clays containing granular material, water can migrate from the granular zones to 

the matrix material. Softening due to water migration can result in soil 

performance that may not reflect the true in-situ condition of the soil. Where 

obvious soil deterioration was noted, samples were recorded as unsuitable. 

Moisture content values related to these tests should be regarded as "as received" 

values.  

It is accepted that, for practical reasons it is not possible to recover or test 

samples of very coarse deposits. In some instances, therefore, it may be 

considered valid to apply corrections to results obtained in the laboratory to 

reflect the actual performance of the total soil mass. 

Soil laboratory tests were undertaken both by IGSL Ltd and Terratek Site 

Investigation and Laboratory Servives Ltd.  There are discrepancies in soil 

descriptions between the results from both laboratories.  This is primarily due to 

the subjectivity of the laboratory technicians describing the soil.  

Tests were performed in approved laboratories. Unless otherwise stated the tests 

are in accordance with BS 1377:1990. 

The following are certain aspects of the testing which are specific to this project. 



 11 

6.1 Soil Laboratory Tests 

6.1.1  Moisture Content 

The moisture contents of disturbed samples (sealed bags, tubs) were determined 

on material passing the 20 mm sieve. This is to ensure that valid comparisons can 

be made between moisture content values obtained from various tests such as 

compaction, MCV and CBR, which are carried out on samples passing the 20 

mm sieve. 

Moisture content values for selected disturbed samples were determined as soon 

as possible after sampling.  

6.1.2  Atterberg Limits 

The liquid limits were determined using the cone method as described in BS 

1377 Pt.2:1990. In the majority of cases, the specimens for liquid and plastic 

limit determination were obtained at their natural state by removal of particles 

greater than 425 µm. This is the definitive method, as stated in BS1377: Part 2: 

1990, Clause 4. Where this was considered impractical, specimens were air-dried 

and sieved, as recommended in BS 1377.  

While BS 1377 suggests that the results should include the percentage of material 

passing the 425 micron sieve, this information can be misleading in the case of 

coarse soils such as the glacial till encountered on this site. In the laboratory the 

percentage can only be related to the sample presented for testing while the actual 

soil stratum may contain coarse gravel and cobbles which would not necessarily 

be contained in the sample. Inclusion of coarse soil in a small sample would also 

distort the proportions. 

6.1.3 Particle Size Distributions 

Particle size distribution tests were carried out to BS1377: Part 2: 1990, method 

9.2 (Wet sieving).  Where specified by the Engineer hydrometer tests to BS1377: 

Part 2: 1990, Method 9.5 were conducted to establish the percentage of silt and 

clay present.  

The necessity to exclude the coarse fraction such as coarse gravel and cobbles 

should be considered when reviewing and assessing the laboratory test results in 

relation to actual in-situ soil composition. 

In addition, in the absence of an accompanying grading analysis, the percentage 

may only be estimated from visual examination.  
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To obtain particle size distributions, wet sieving methods were used, as specified. 

Cobble and boulder size material was excluded from all tests while, in some 

instances the maximum particle size was further limited to take into account the 

mass of the sample. BS 1377 suggests that, for specimens with less than 10% 

retained on the 20 mm sieve a sample mass of 2.5 kg should be used. This 

compares with a sample mass of 17 kg for specimens with less than 10% retained 

on the 37.5mm sieve. Reference should, therefore, be made to the trial pit records 

for a full description of the soil stratum. 

6.1.4  Moisture Condition Value Tests 

MCV tests were generally performed on specimens at their "as sampled" water 

content values obtained after removal of material retained on the 20 mm sieve. 

The procedures are in accordance with BS1377: Part4: 1990, Clause 5.4. For 

selected samples, tests were performed over a range of water content values, in 

conjunction with compaction tests or for calibration purposes 

6.1.5  CBR  Analysis 

BS 1377: 1990: Part 4, Clause 7 ' Determination of California Bearing Ratio' 

describes six methods of preparing specimens. The methods are sub-divided into 

dry density specification and compactive effort specification. The soil can be 

placed in the test mould by a number of methods such as compression in layers, 

rammer compaction or vibrating hammer.  

For tests on samples recovered from proposed grade level, specimens should be 

prepared to a density which is as close as possible to the in-situ density. 

To permit a valid comparison between CBR tests carried out at grade and those 

carried out in conjunction with compaction tests, all tests were performed on 

specimens, compacted to a density equal to that obtained in the 2.5 kg 

compaction test. 

To minimise disturbance, specimens were prepared in accordance with clause 

7.2.3.3 Method 2. This entails compressing the soil into the test mould in three 

equal layers using a hydraulic ram. 

6.1.6  Compaction/CBR/MCV 

Compaction tests were carried out in accordance with BS1377: Part4: 1990, 

Method 3.3 (soil passing the 20 mm sieve). In this test the 2.5kg rammer is used. 

By limiting the maximum particle size to 20 mm a sample size of 10kg is 

adequate. By comparison, for test 3.4, compaction of soils containing coarse 

gravel, a minimum soil mass of 50kg is recommended 
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Where requested by Arup, CBR tests were performed at each moisture content 

on the compaction curve, placing the soil in the mould in three layers by 

compression, to the density achieved in the compaction test. MCV tests were also 

performed at each moisture content. 

6.1.7  Pinhole Tests 

The Pinhole Tests was undertaken in accordance with BS1377: Part 5.  They 

were carried out by Terratek  Site Investigation and Laboratory Services Ltd, on 

samples collected during the embankment-pond site investigation. 

The purpose of the test was to attempt to access the dispersibility of the soil by 

measuring the size of a cavity after distilled water was pushed through it under a 

high hydraulic gradient.  

6.1.8  Maximum and Minimum Density 

This test was undertaken in accordance with BS1377: Part 4 to determine the 

maximum and minimum density to which a soil sample can be compacted. 

6.1.9  Pyknometer Test 

The small pyknometer test was undertaken in accordance with BS1377: Part 2 by 

Terratek Site Investigation and Laboratory Services Ltd.  This test measures the 

particle density of clay, silt and sand sized particles. 

6.1.10  Triaxial Permeability Test 

The triaxial permeability tests were undertaken in accordance with BS1377: Part 

6.  This test was completed by Terratek Site Investigation and Laboratory 

Services Ltd in the United Kingdom, on samples collected during the 

embankment – pond site investigation. 

The test uses a recompacted specimen set up for a triaxial compression test.  The 

volume of water passing through the soil in a known time, and under a constant 

hydraulic head gradient is measured. 

It should be noted that some of the resulting permeabilies of the tests appear very 

low and should be viewed with caution. 
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6.2 Rock Laboratory Tests 

6.2.1 Uniaxial Compressive Strength Testing 

The UCS tests were undertaken in accordance with ISRM 1981 standards.  In 

some cases specified UCS tests could not be undertaken due to fractures 

intersecting the rock core or specimens breaking during preparation (sawing).  

Some of the depths may, therefore, differ from the specified depths.  As an added 

extra, some rock samples were sent to Fugro Engineering Services Ltd to 

determine stress-strain curves, Young’s modulus and Poissons Ratio in uniaxial 

compression.  This test was carried out in accordance with the ISRM 1981 

standards. 

6.2.2  Point Load Strength Tests 

Point load strength tests were undertaken in accordance with ISRM 1981.  The 

point load tests were conducted under diametral and axial loading.  Diametral and 

axial test results are presented separately. All point load (Is) values have been 

corrected for sample size to standard Is50 values. 

6.2.3  Los Angeles Abrasion Test 

The Los Angeles Abrasion Tests were undertaken in accordance with BS 

EN1097-2:1998.  The samples were placed in the Los Angeles abrasion testing 

machine and rotated by a certain number of revolutions.  The Los Angeles 

Coefficient is calculated as the loss in weight of the sample from the start to the 

end of the test.  This weight loss is expressed as a percentage of the original 

weight and is reported as the percentage wear. 

6.2.4 Slake Durability Test 

The Slake Durability Tests were undertaken in accordance with ISRM 1981 by 

Fugro Engineering Services in the United Kingdom.  The test is intended to 

access the resistance offered by a rock sample to weakening and disintegration 

when subjected to two standard cycles of drying and wetting.  The slake 

durability index is calculated as the percentage ratio of final to initial dry sample 

masses. 

6.2.5  Acoustic Velocities 

Acoustic velocities were carried out on rock samples by the University of 

Redding, United Kingdom in accordance with ISRM 1981.  Samples were 

measured to calculate laboratory compressional (P-wave) velocity, shear (S-

wave) velocity on selected core samples.  Vp and Vs ratios were also calculated 

to check on the consistency of the Vp and Vs measurements.   
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6.3 Chemical Laboratory Tests 

6.3.1  Sulphate and pH Tests 

Determination of pH values, sulphate content of soil and water are in accordance 

with BS 1377: Part3: 1990.  

The sulphate content of soil samples was determined as the acid-soluble sulphate 

content (total sulphate content) which is obtained from an acid extract. Analysis 

was then carried out by the gravimetric method.  Results are generally expressed 

as % SO3 except where otherwise stated.  

The gravimetric method was used for groundwater analysis. 

pH values were obtained in accordance with Clause 9 of BS 1377: Part 3: 1990 

6.3.2  Nitrates and Phosphates 

The nitrates and phosphates were carried out by ALcontrol Laboratories in 

Dublin, Ireland.  The following standards and references were used to undertake 

the tests: 

Nitrate by KONE (S3LS TM 102D) 

References: 

·  Kone Operator's Manual. 

·  SLS TM 015 – KoneAnalyser –Operator’s Guide 

·  Standard Methods for the Examination of Water and Waste Water 20th 

edition American Public Health Association, American Water Works 

Association and Water Environment Federation 4500- H 4-119 

Phosphate by KONE (SLS TM 100) 

References: 

·  Kone Operator's Manual; 

·  SLS TM 140 –Kone Lab 30 Analyser – Operator’s Guide; 

·  SLS TM 015 – Kone Lab 20 Analyser – Operator’s Guide; 

·  AWWA/APHA 19th Edition Method 4500-P E; 

·  Hazardous Substances Assessment No. 2. 
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6.3.3 Electrical Conductivity, Sodium and Chloride and Total Alkalinity 

The tests were carried out by ALcontrol Laboratories in Dublin, Ireland.  The 

following standards and references were used to undertake the tests: 

Sodium and Potassium by Flame Photometer (SLS TM 083D) 

This method is an in-house method. 

Chloride by KONE (SLS TM 097D) 

References: 

·  Konelab 20 Manual; 

·  SLS TM 015 – Kone Lab 20 Analyser Operator’s Guide; 

·  EPA Methods 325.1 & 325.2; 

·  COSHH Sheet 23. 

Electrical Conductivity (SLS TM 120D) 

References: 

·  Review of Electrolytic Conductance standards, Wu, Koch, Hamer, and 

Kay, J. Soln. Chem. 1987, 16,985-997; 

·  Thermo Orion bench top pH/Conductivity meter model 550A manual; 

·  Thermo Orion AS3000 series Autosampler manual; 

·  2510B – Standard Methods for the Examination of Water and Wastewaters, 

20th Edition, 1998, APHA, AWWA, WEF. 

 

Alkalinity (SLS TM 043) 

References: 

·  BS2690 : Part109 : 1984  -  Alkalinity in water; 

·  The Determination of Alkalinity and Acidity in water 1981, Blue Book- 

MEWAM. 
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7.0 Electronic Data 

In accordance with the specification, the final report data is also issued in 

electronic format. 
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Appendix A  - Embankment – Pond SI Trial Pit Data 

 

 

 

Trial Pit Records     Figures: TPA 1 - 20, ADD1 















































 

 

 

 

 

 

 

 

 

Appendix B - Embankment – Pond SI Rotary Coring Data 

 

 

Rotary Corehole Records    Figures: RCA 1 - 4  

  





















 

 

 

 

 

 

 

 

 

Appendix C  - Embankment – Pond SI Packer Test Data 

 

 

Packer Test Data Sheets     Figures PT 1 - 5  

   













 

 

 

 

 

 

 

 

 

Appendix D  - Embankment – Pond SI Downhole Geologging Data 

 

 

Notes on Geologging     Pages RG 1 – 5 

 Geologging Records     Figures: OPTV 1 - 4 



RG 
ROBERTSON GEOLOGGING  

LIMITED 
 
 
 

Tarbert/Ballylongford Embankment – Pond 
SI 
 

 

Coreholes 
RCA 1-2-3-4 

 26th April 2007 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 

 
 
 



Robertson Geologging Limited 
GEOPHYSICAL BOREHOLE LOGGING 

 

14/11/2007 
 Pg RG2

SUMMARY 

Robertson Geologging Ltd carried out a programme of geophysical wireline logging 
works in boreholes for IGSL at Tarbert / Ballylongford 26th April 2007 

This report includes wireline log data from four boreholes 1-2-3-4. Boreholes were 
core-drilled and were nominally vertical and all logged on above date. 

The logging suite in all boreholes comprised of Optical televiewer only, Acoustic 
televiewer was not used due to clarity of borehole fluid. 

 

Meterage Logged 
Borehole  
Number 
 

OPTV Start 
Depth 
metre 

Finnish 
Depth 
metre 

Casing 
Depth 
metre 

Water 
Level 

Casing 
Size 
mm 

Bit 
Size 
mm 

Drill  
Depth 
metre 

RCA01 OPTV 10 16.1 10 unknown 100 85 16.7 
RCA02 OPTV 2.43 18.9 2.5 .86 100 85 19.1 
RCA03 OPTV 5.3 17.6 5.3 GL 100 85 18.1 
RCA04 OPTV 7.1 16.2 7.1 GL 100 85 16.9 
 

DATA ACQUISITION 

No operational difficulties were encountered in all of the  boreholes and the data 
quality was high throughout. The optical televiewer, provided excellent fracture and 
bedding resolution and characterisation.  

Field data were acquired in accordance with normal working practice.  

 

PROCESSING AND INTERPRETATION 

Log depths referenced to ground level, distortion are the effects of near-surface magnetic anomalies 
cased usually by casing. The logs are corrected to magnetic north and fracture and discontinuities were 
recognised as features.   
 
GLOSSARY OF TERMS 

Centraliser 

A device designed to maintain a probe in the centre of a borehole. 

Correlation 

Determination of the position of straigraphically equivalent rock units in different wells, often done by  
matching the character of geophysical logs; also the matching of variables, such as log response and 
core analyses. 

Curve 

A trace or continuous record of a property measured in a borehole. May be used as a synonym for log, 
or several curves may constitute a log. 

Decentralise 

Forcing a logging probe against the side of the drill hole. 
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Deviation log 

A log of the departure azimuth and distance in degrees or metres between the drill  hole or probe axis 
and the vertical. 

Dip 

The angle of inclination, measured from the horizontal, of a geologically-significant lineation, e.g. 
bedding or fracture. 

Formation  

Geological materials through which the borehole is drilled 

Open Hole 

Uncased intervals of a drill hole 

Optical Televiewer Log 

An optical image derived from light reflected by the borehole wall; provides location and orientation of 
bedding, fractures and cavities. 

Probe 

Also called sonde or tool; downhole well-logging instrument package. 

Tadpole Plot 

An arrow plot of the results of calculation of the dip and strike of beds or fractures from televiewer and 
dipmeter logs. The lateral position of the tadpole or arrow indicates the angle of dip, and the direction 
of the line or arrow indicates the dip direction.  

TOOL SPECIFICATIONS 
 

RG probes range in diameter from 38mm to 60mm and, as standard, are designed for pressures of 
20MPa (3000psi) and temperatures up to 70ºC. Most probes are also available with extended ranges of 
33MPa (5000psi) and 125ºC and certain probes may be upgraded to higher temperatures and pressures 
to special order. 

Most RG probes include multiple sensors, and may acquire up to thirty two log measurements 
simultaneously. Data acquisition is depth-based, with a typical sample interval of 1cm (or 1/20th foot), 
controlled from the surface through a downhole microprocessor. The data transmission through the 
logging cable is in a standard serial format, removing any requirements for dedicated surface modules 
for individual probes. 

RG slimhole logging systems digitise data right at the point of measurement, in the probe. All 
subsequent data transmission, processing and recording is in digital format. Some well known benefits 
of this include: 

· Accurate stable measurements requiring minimal calibration  
· No significant signal distortion during cable transmission  
· Simple operation without critical adjustments  
· No dedicated surface modules required for individual probes  
· Compatibility with popular PC-compatible hardware 

 
 
 



Robertson Geologging Limited 
GEOPHYSICAL BOREHOLE LOGGING 

 

14/11/2007 
 Pg RG 4

BOREHOLE OPTICAL TELEVIEWER 
The OPTV probe provides a continuous, very high resolution 
image of the borehole walls using a unique optical imaging 
system. This can be rapidly interpreted, using data from the 
integral orientation module, to obtain a complete feature 
analysis including dip, strike, frequency and fracture aperture. A 
popular visual data display option is the projection of features 
onto an imaginary core which can be rotated and viewed from 
any orientation. An OPTV survey can often replace expensive 
coring with its associated problems of incomplete core recovery.  

The RG OPTV has unique technical features which allow it to 
log at speeds of 2.5m/min while still achieving 1mm resolution, 
even on long cable lengths. Other probes on the market are 
limited typically to 0.8m/min under similar conditions. The 
probe can also operate as a normal video camera and external 
lightheads are available for up to 20inch boreholes  

The OPTV is based on a downhole CCD camera which views a 
reflection of the borehole walls in a hyperbolic mirror. At 
successive depth increments (normally 0.5mm), rings of pixels 
corresponding to scans of the borehole walls are acquired from 
the probe and built up into an image. This is orientated to North, 
displayed in real time and recorded on disk for subsequent data 
analysis.  

The OPTV offers a major advantage over a conventional CCTV 
survey in providing a continuous ‘unwrapped’ 360° image of the 

borehole walls referenced to magnetic North. It also replaces the acoustic televiewer (ATV or 
BHTV) where high image resolution is required or where the lack of borehole fluid prevents the use 
of acoustic probes.  

Optional RG-dip interpretation software is available for detailed analysis of the displayed features 
including conventional dipmeter arrow plots, stereograms of feature orientations and synthetic core 
images. Refer to the software area of the site for further details.  

MEASUREMENTS: 

Real-time: VDU display of actual and unfolded images of borehole walls 

Recorded data: Digital record of unfolded image to HDD, Probe orientation 

APPLICATIONS: 

Ground investigation for civil engineering 
Slope stability studies 
Tunnel hazard prediction including weak rock and water entry 
Nuclear waste repository pre-studies 
Blast design 
Mining 
Environmental 

 
  

 




























































































































































































































































































































































































































































































































































































































