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1 Introduction 
1.1.1 This document has been prepared in order to provide details of the proposed 

groundwater monitoring required prior to, during and following construction of the 

Chiltern tunnel, including the cross passages. The report supports the Water Environment 

Assessments12 prepared for the tunnel and cross passages construction consent 

applications and these documents should be read in conjunction with this report. 

 

1.1.2 All monitoring locations referred to in this report are shown on the map in Figure 1 and 

Appendix A with borehole logs provided in Appendix B. 

 

2 Baseline groundwater monitoring by 

HS2 
2.1.1 Locations used for baseline monitoring prior to the start of construction works were 

agreed between the EA and HS2 in consultation with Affinity Water. Boreholes identified 

for this purpose are referred to as Priority Monitoring Boreholes. The baseline monitoring 

prior to start of construction works has been undertaken by HS2, and latterly Align, at a 

series of Priority Monitoring Boreholes.  There are 26 Priority locations along the line of 

the tunnel with a summary of the available data provided in Table 1 and their positions 

are shown in Appendix A: 

 
Table 1: Baseline monitoring borehole location and depths. 

 

 

Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

 

Response 

Zone Top 

 

Response 

Zone Base 

Data available 

from 

 m AOD m m  m bgl mbgl Date 

ML031-CR003 84 501962 191764 Chalk 25.00 45.00 Oct 2016 

ML035-CR003 72 499036 193721 Chalk 14.00 34.00 Nov 2016 

 

ML035-CR004 

 

72 

 

498914 

 

193850 

River 

Terrace 

deposits 

 

0.50 

 

6.00 

Nov 2016 

    Chalk 18.00 28.00 Nov 2016 

ML035-RC013 86 498602 194084 Chalk 15.00 60.00 Jan 2017 

ML035-RO001 77 498654 194212 Chalk 5.00 50.00 Jan 2017 

ML035-RO002a 71 499179 193641 Chalk 6.00 16.00 Feb 2017 

 
 

 

1 Align, 2021, Chiltern Tunnel Construction Water Environment Assessment, Document no: 1MC05-ALJ-EV-REP-CS02_CL04-000142 
2 Align, 2021, Chiltern Tunnel Cross Passages Construction Water Environment Assessment, Document No. TBC 
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Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

 

Response 

Zone Top 

 

Response 

Zone Base 

Data available 

from 

 m AOD m m  m bgl mbgl Date 

 

ML035-RO003a 

 

71 

 

499197 

 

193634 

River 

Terrace 

deposits 

 

3.00 

 

6.00 

Jan 2017 

ML036-RC006 113 498095 194328 Chalk 55.50 68.00 Nov 2016 

ML037-RC001 103 497551 194607 Chalk 30.00 46.00 Oct 2016 

ML037-RC014 118 497018 195002 Chalk 38.00 65.00 Mar 2017 

 

ML039-RC002 
 

159 
 

496039 
 

195935 
Chalk 54.00 72.50 Oct 2016 

    Chalk 83.50 93.50 Oct 2016 

ML039-RC015 102 495355 196595 Chalk 31.50 41.50 Oct 2016 

ML039-RO002 103 495888 196905 Chalk 28.00 67.00 Jan 2017 

ML040-RC002 105 495314 196630 Chalk 27.00 67.00 Jan 2018 

ML040-RO007 105 494962 197481 Chalk 10.00 50.00 Dec 2016 

ML041-RC012 104 494061 197997 Chalk 5.00 25.00 Aug 2016 

ML041-RO001 97 494478 197792 Chalk 6.50 30.00 Jan 2017 

 

ML042-CR001a 
 

101 
 

493836 
 

198222 
Alluvium 1.00 5.00 Oct 2016 

    Chalk 20.50 30.50 Oct 2016 

ML042-CR003 101 493822 198374 Chalk 15.00 35.00 Nov 2016 

ML042-RC002 101 493938 198118 Chalk 20.00 30.00 Aug 2016 

ML042-RC014 112 493449 198740 Chalk 22.00 23.00 Dec 2016 

ML042-RC021 117 493329 198800 Chalk 50.00 65.00 Jan 2017 

 

ML042-RO004 

 

101 

493865 198351 River 

Terrace 

deposits 

 

1.00 

 

3.00 

Nov 2016 

ML043-RC009 136 492896 199301 Chalk 32.00 42.00 Dec 2016 

ML044-RC007 165 492280 200018 
White 

Chalk 
45.00 75.00 

Jan 2017 

ML046-RC026 182 491201 201185 
White 

Chalk 
24.00 60.00 

Jan 2017 

 

2.1.2 Monitoring data has been provided by HS2 in a series of baseline reports which include 

data up to March 2020. Align took over the monitoring in September 2020 and this 

Priority Borehole monitoring data is now shared by Align with HS2, Affinity Water and the 

Environment Agency on a monthly basis. The next update planned for February 2021. 

 

3 Monitoring during construction 
3.1.1 Construction monitoring along the line of the tunnel will be undertaken by Align and will 

commence in April 2021, prior to the start of tunnelling activities which are programmed 
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for May 2021. Monitoring is linked to active tunnel construction and so is closely linked 

to the locations of the tunnel boring machines (TBMs) and as such will vary both in time 

and space along the line of the tunnel, tracking the progress of tunnel excavation. 

Monitoring will only be undertaken in the areas where the tunnel will be at or below the 

water table. 

 

Groundwater monitoring 

Tunnel 

3.1.2 The boreholes to be monitored, their locations and depth of response zones are listed in 

Table 2, whilst the frequency and type of monitoring is listed in Tables 3 to 9, with the 

locations shown on the map in Figure 1 with more detailed figures presented in Appendix 

A. 

 

3.1.3 A number of Priority boreholes have been selected for tunnel monitoring (Table 2), 

although it is important to point out that monitoring of the Priority boreholes (both water 

level and water quality) as required by the APA will continue on a monthly basis 

irrespective of the progress of tunnel construction. 

 

3.1.4 The monitoring frequency and determinands are those currently anticipated to be 

required, but these may be amended to accommodate any changes to programme. In 

addition, the monitoring frequency would increase after an event such as a spill or if data 

suggested threshold exceedances occurred or mitigation was required. Any changes to 

monitoring frequency or determinands will be agreed between Align, HS2, Affinity Water 

and the Environment Agency. Where practical all monitoring boreholes will be retained 

for the duration of the monitoring but if boreholes are lost or damaged beyond use then 

Align, HS2, Affinity Water and the Environment Agency will discuss the need for a 

replacement borehole and its location. No boreholes will be decommissioned without 

prior agreement. 

 

3.1.5 Proximity to the TBM will be the principal driver for monitoring frequency with the dates 

stated in the following tables based upon the current programme and therefore subject 

to change. Programme will be reviewed every 3 months to check on the proposed 

monitoring vs actual TBM progress at which time any necessary amendments to 

monitoring timings would be implemented. 
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Figure 1: Monitoring borehole locations 
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Table 2: Monitoring borehole locations and depths. 

 

 

Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

Stand 

pipe 

dia. 

 

Response 

Zone Top 

Response 

Zone 

Base 

Approximate 

Tunnel invert 

level 

 m AOD m m  mm m bgl mbgl mAOD 

ML031-CR013 75.80 502246 191442 CHALK 50 15 35 55 

ML032-RC001 87.16 501761 191929 CHALK 50 23.50 64 50 

ML032-RC004 94.27 501609 191986 CHALK 50 28 64 50 

ML032-RC014 98.58 501569 192113 CHALK 50 37.80 57.80 50 

ML032-RC006 99.44 501451 192155 CHALK 50 33.50 54 50 

ML032-RC009 99.99 501328 192333 CHALK 50 49.50 64 45 

ML033-RC423 99.5 500424 192953 CHALK 50 47.50 64.50 40 

ML034-CR001 102.38 500115 193167 CHALK 50 55 75 40 

ML034-RC007 100.79 499891 193226 CHALK 50 52 63 40 

ML034-RO407 101.57 500046 193191 CHALK 50 42 62.40 40 

ML034-RO408 101.12 500035 193139 CHALK 50 42 67 40 

ML034-RD400 

deep 
101.23 500037 193135 CHALK 

 

50 76.55 86.55 40 

ML034-RD401 

shallow 
100.29 500015 193106 CHALK 

 

50 43.96 49.96 40 

ML034-RD401 

deep 
100.29 500015 193106 CHALK 

 

50 74.11 85.11 40 

ML035-RC016 72.86 499288 193572 CHALK 50 21 31.50 40 
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Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

Stand 

pipe 

dia. 

 

Response 

Zone Top 

Response 

Zone 

Base 

Approximate 

Tunnel invert 

level 

 m AOD m m  mm m bgl mbgl mAOD 

ML035-RO002a 70.95 499179 193641 CHALK 50 6 16 45 

 
ML035-RO003a 

 
70.69 

 
499197 

 
193634 

River 

terrace 

deposits 

(RTD) 

 

 

50 

 
3 

 
6 

 
45 

ML035-CR003 71.34 499036 193721 CHALK 50 13.50 34.50 45 

ML035-CR004 

(CHK) 
72.15 498914 193850 CHALK 

 

50 18 28 45 

 

ML035-CR004 

(RTD) 

 
72.15 

 
498914 

 
193850 

River 

terrace 

deposits 

(RTD) 

 

 

50 

 
0.5 

 
6 

 
45 

ML035-RC012 79.45 498739 193951 CHALK 50 19 40.25 45 

ML035-RO001 76 498654 194212 CHALK 50 4.50 50 45 

ML035-RC013 85.82 498602 194084 CHALK 50 14.50 61.50 45 

ML036-RC004 108.68 498268 194250 CHALK 50 43 63 50 

ML037-RC001 103.63 497551 194607 CHALK 50 30 40 60 

ML037-RC003 100.4 497375 194688 CHALK 50 28 39 60 

ML037-RC019 94.15 497336 194775 CHALK 50 17.5 37.5 60 

ML037-RO439 99.36 497209 194852 CHALK 50 46.69 56.69 65 
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Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

Stand 

pipe 

dia. 

 

Response 

Zone Top 

Response 

Zone 

Base 

Approximate 

Tunnel invert 

level 

 m AOD m m  mm m bgl mbgl mAOD 

ML037-RC014 118.24 497018 195002 CHALK 50 37.5 65 65 

ML037-CR433 95.35 497266 194785 CHALK 50 25.40 43.40 65 

ML037-RC012 97.32 497195 194794 CHALK 50 23 37 65 

ML037-RC009 99.59 497265 194830 CHALK 50 22 43 65 

ML037-RO440 99.84 497224 194872 CHALK 50 48.36 58.36 65 

ML038-RC004 120.86 496560 195405 CHALK 50 43 53.50 70 

ML039-RC010 136.07 495476 196452 CHALK 50 71.07 61.07 60 

ML039-RC015 101.44 495355 196595 CHALK 50 31 41 60 

ML040-RC004c 101.36 495314 196630 CHALK 50 27 47 60 

ML040-RC434 105.26 495309 196686 CHALK 50 37.5 55.5 60 

ML039-RO002 103.09 495888 196905 CHALK 50 27 70 60 

ML040-RO409 111.07 495795 196856 CHALK 50 15.99 30.99 60 

ML040-RO406 100.31 495353 196685 CHALK 50 53.24 63.24 60 

ML040-RO001 99.83 495359 196674 CHALK 50 54.70 64.70 60 

ML040-RC435 101.78 495370 196612 CHALK 50 23 46 60 

ML040-RO007 104.83 494962 197481 CHALK 50 10 50 65 

ML040-RC012 131.21 494940 197247 CHALK 50 54.50 75.50 65 

ML041-RO001 103.04 494478 197792 CHALK 50 5 30.20 65 

ML041-RC007 116.93 494281 197734 CHALK 50 5 60 70 

ML041-RC010 107.69 494226 197892 CHALK 50 27 39 70 
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Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

Stand 

pipe 

dia. 

 

Response 

Zone Top 

Response 

Zone 

Base 

Approximate 

Tunnel invert 

level 

 m AOD m m  mm m bgl mbgl mAOD 

ML041-RC012 106.37 494061 197997 CHALK 50 5 25 70 

ML042-RC002 101.11 493938 198118 CHALK 50 20 30 70 

ML042-CR001a 

(shallow) 
100.64 493836 198222 Alluvium 

 

50 1 5 70 

ML042-CR001a 

(deep) 
100.64 493836 198222 CHALK 

 

50 20 31 70 

 
ML042-RO004 

 
100.81 

 
493865 

 
198351 

River 

terrace 

deposits 

(RTD) 

 

 

50 

 
1 

 
3 

 
70 

ML042-CR003 100.22 493822 198374 CHALK 50 14.90 35.10 70 

ML042-RC010 104.65 493635 198499 CHALK 50 23 33 75 

ML042-RC013 106.28 493522 198543 CHALK 50 17 37 75 

ML042-RC014 111.37 493449 198740 CHALK 50 22.5 33 80 

ML042-CR439 112.81 493397 198760 CHALK 50 26 44 80 

ML042-RC021 116.72 493329 198800 CHALK 50 50 65 80 

ML043-CR438 119.16 493336 198829 CHALK 50 31 41 80 

ML043-RO404 121.78 493302 198857 CHALK 50 51.7 61.7 80 

ML042-RC020 117.26 493393 198809 CHALK 50 23 55 80 

ML042-RC001 117.82 493399 198815 CHALK 50 21.5 42 80 
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Location 

 

Ground 

Level 

 
Easting 

 
Northing 

 

 

Geology 

Stand 

pipe 

dia. 

 

Response 

Zone Top 

Response 

Zone 

Base 

Approximate 

Tunnel invert 

level 

 m AOD m m  mm m bgl mbgl mAOD 

ML043-RO405 120.19 493356 198838 CHALK 50 50.4 60.4 80 

ML043-RO403 

Deep 
120.39 493320 198838 CHALK 

 

50 50 60 80 

ML043-RC004 131.41 493221 198983 CHALK 50 30 40 85 

ML043-RC007 130.68 493129 199048 CHALK 50 32.50 43 85 

Note: Priority boreholes in bold 
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3.1.6 As the key concerns along the tunnel are the potential to increase turbidity the 

monitoring is focussed on field measurements of turbidity using portable equipment.  In 

addition, monitoring of pH, electrical conductivity, temperature, redox and dissolved 

oxygen would be undertaken at the monitoring boreholes using hand held equipment. 

The pH and conductivity data would provide an indication of any grout contamination. If 

significant changes (compared to baseline) in these parameters are identified, then 

further monitoring and laboratory analysis for major ions would be undertaken to 

determine if contaminant migration is taking place and if any mitigation is required. 

Samples would also be collected and analysed for the presence of TBM greases (Table 3). 

Groundwater level monitoring would also be undertaken at the same time as water 

quality monitoring to determine what, if any, changes to the hydraulic gradients in the 

vicinity of the tunnel occur during construction. 

 

3.1.7 Monitoring would begin on a monthly basis starting approximately 3 months in advance 

of TBM arrival, with the first position to be monitored from March 2021 (Table 4). 

Monitoring frequency would then increase to daily (Mon-Fri) when the TBM is within circa 

150m of a monitoring borehole, to determine if there are significant effects as a result of 

tunnel construction, with the anticipated timings of this set out in Table 5. If no significant 

effects are encountered then monitoring will decrease to weekly once the TBM has  

moved beyond 300m from the monitoring borehole. These distances are based upon 

proximity of the TBM. 150m is assumed to be approximately 7 days until TBM arrival 

(assuming a 20m/day rate of progress), with 300m being 2 weeks until TBM arrival. 

 

3.1.8 Monitoring frequency would increase to daily (Mon-Fri) as the second TBM approaches in 

close proximity to the monitoring location (circa 150m) and would continue until the TBM 

had moved more than 300m from the monitoring borehole, with indicative dates set out 

in Table 6. 

 

3.1.9 After this period the monitoring would reduce to weekly for one month and then reduce 

further to monthly at only the Priority boreholes (Table 7). If significant changes in water 

quality are detected then discussions would be held with the Environment Agency, 

Affinity Water and HS2 before any change in monitoring frequency is implemented. 

 

3.1.10 Groundwater level monitoring would be undertaken by manual dipping using a portable 

dip meter. Twenty-one of the boreholes would be installed with data loggers set to 

monitor water levels at hourly intervals and which would be downloaded on a monthly 

basis. If there are activities of significant concern the recording frequency for the loggers 

and download frequency can be increased. 
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3.1.11 Trigger levels have been provided in column 11 of Tables 4 to 7 for the parameters being 

monitored. These levels have been set based on professional judgement and are 

designed to provide an indication when additional action may be required by Align.  In 

the event of a trigger level being exceeded the Align shaft environment manager would 

contact the EA, HS2 and Affinity Water to notify them, to make them aware of the 

exceedance and to discuss if additional monitoring is required. The notification 

procedure is discussed further in section 7. 

 

3.1.12 The groundwater quality samples would be collected following purging. The method of 

purging and sampling may vary between boreholes but will likely include the following: 

 Purging using a small electric or compressed air pump or check valve system with 

monitoring of well head parameters pH, electrical conductivity, temperature, turbidity, 

redox and dissolved oxygen to determine when static borehole water has been 

purged. Purging will be deemed complete when well head parameters have 

stabilised. Purged water would be discharged to ground unless there is evidence of 

contamination. 

 Samples would be collected using the pump, check valve system or bailer following 

purging and depending upon the analysis to be performed. Pumping systems would 

not be used for sampling where analysis for volatile compounds is required.  Low flow 

purging/sampling using bladder pumps will also be considered along with no purge 

sampling using sample bags such as hydrasleeves3 in some circumstances. Where a 

pressure transducer is present in a borehole to be sampled care will be taken to 

ensure that the logger is always set to the same elevation in the borehole after 

sampling has been completed as it was prior to sampling. 

 Analysis would be completed for pH, electrical conductivity, temperature, turbidity, 

redox and dissolved oxygen on site using portable equipment. For any other analyses 

(Table 3) water samples would be collected in bottles provided by the laboratory and 

stored in chilled cool boxes prior to dispatch to the laboratory. 

 

3.1.13 As part of the preparation of this monitoring plan an audit has been commenced to 

confirm those boreholes that are available for monitoring. Due to land access constraints 

only a small number of boreholes have been visited to date, with the remainder to be 

checked as soon as access is allowed. Once the audit is complete the available boreholes 

will be assessed and any replacements will be made. 

 

 

 

 

 
 

3 https://waterra.com/hydrasleeve-for-groundwater-sampling 
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Table 3: Analytical suites 

Group Suite Parameters Limit of 

Detection 

Units Drinking 

Water 

Standard# 

Environmental 

Quality 

Standard 

 

 
Physical (field) 

 

 
(a) 

electrical conductivity 
pH 
turbidity 
redox potential 
dissolved oxygen 
temperature 

1 

0.1 
1 
1 

0.1 
0.1 

µS/cm 
pH unit 
NTU 

mV 
Mg/l 

ºC 

2500 

6.5<pH<9.5 
4 / 1* 

n/a 
n/a 
n/a 

n/a 
6<pH<9 

n/a 
n/a 

60-75% 
n/a 

 

 
Physical (lab) 

 

 
(b) 

electrical conductivity 
pH 
turbidity 
total dissolved solids 
chemical oxygen demand 
total suspended solids 

1 
0.1 
1 

10 
10 
5 

µS/cm 
pH unit 
NTU 

mg/l 
mg/l 
mg/l 

2500 
6.5<pH<9.5 

4 / 1* 
n/a 
n/a 
n/a 

n/a 
6<pH,9 

n/a 
n/a 
n/a 
n/a 

 

 

 

Major ions 

 

 

 

(c) 

calcium 

magnesium 

sodium 

potassium 

chloride 

sulphate 

bicarbonate/carbonate 

1 

1 

1 

1 

1 

1 

1 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

n/a 

n/a 

200 

n/a 

250 

250 

n/a 

n/a 

n/a 

n/a 

n/a 

250 

400 

n/a 

 

 
Minor ions/ 

organics 

 

 

 

(d) 

fluoride 

iron 

manganese 

dissolved organic 

carbon (DOC) 

total organic carbon 

(TOC) 

1 

0.11 

0.01 

5 

 

5 

mg/l 

mg/l 

mg/l 

mg/l 

 

mg/l 

1.5 

0.2 

0.05 

n/a 

n/a~ 

n/a 

1 

0.1 (bio) 

n/a 

 

n/a 

 

 

Nitrogen species 

and nutrients 

 

 

 

(e) 

total nitrogen 

nitrate (NO3) 

nitrite (NO2) 

ammoniacal nitrogen 

(N) 

total phosphorous 

ortho phosphate 

1 

0.1 

0.1 

0.1 

 

0.1 

0.1 

mg/l 

mg/l 

mg/l 

mg/l 

 

mg/l 

mg/l 

n/a 

50 

0.5 / 0.1* 

0.5 (NH4) 

 

n/a 

n/a 

n/a 

n/a 

0.01-0.03 

0.3-0.6 (TN) 

 

Various 

n/a 

 

 

 

 

 
Trace metals 

 

 

 

 

 

(f) 

aluminium 

arsenic 

barium 

cadmium 

chromium 

chromium III 

chromium VI 

copper 

mercury 

nickel 

lead 

zinc 

10 

1 

1 

0.1 

5 

 

3 

1 

0.05 

1 

1 

5 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

200 

10 

n/a 

5 

50 

n/a 

n/a 

2000 

1 

20 

10 

n/a 

n/a 

50 

n/a 

0.08-0.25 

n/a 

4.7 

3.4 

1 (bio) 

0.07 

4 (bio) 

1.2 

11 (bio) 
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Group Suite Parameters Limit of 

Detection 

Units Drinking 

Water 

Standard# 

Environmental 

Quality 

Standard 

 

 

 

Hydrocarbons 

 

 

 

(g) 

Gasoline Range 

Organics/Extractable 

Petroleum 

Hydrocarbons Organics 

as a screening for light 

(C4-C10) and heavy (C10- 

C40) hydrocarbons 

100 µg/l n/a n/a 

 

Microbiological 

 

(h) 
Faecal coliforms; total 
coliforms; e coli; 
clostridium; enterococci. 

1 no./100ml 0 n/a 

 

 

 

 

 

Greases 

 

 

 

 

 

(i) 

Specific analytical suite to 
detect bespoke greases 
used in the TBM (see 
Groundwater Assessment 
for Construction Tasks – 
Tunnel and Cross 
Passages, Document no: 
1MC05-ALJ-EV-NOT- 
CS02_CL04-400048). Likely 
to be long chained 
hydrocarbons as per suite 
(g) 

10 µg/l n/a n/a 

Notes: #The Water Supply (Water Quality) Regulations 2016, UK Statutory Instruments 2016, No. 614, Schedule 1. * 

prescribed at consumers taps/limit at treatment works, ~no abnormal change. Bio - bioavailable 
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Table 4: Monitoring frequency and determinands for site-specific pre-construction baseline monitoring. 

 

 

Location 

 

Well Screen 

(mbgl) 

 

 

Purpose 

 

 

Start Date 

 

 

End Date 

 

 

Water Level 

 

Water Quality 

sample suites (as 

per Table 3) 

 

Monitoring 

Frequency 

 

Depth of 

sampling 

(mbgl) 

Method 

of 

Sampling 

and 

analysis 

 

Trigger 

Level for 

notification 

ML031-CR013 15 - 35 M25 March 2021 June 2021 Manual dip Suite (a) Monthly 20  

 

 

 

 

 
Purging 

with 

direct 

analysis 

of purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 

 
n/a - 

baseline 

ML032-RC001 23.5 - 64.02 
West Hyde SPZ 

1 
June 2021 

September 

2021 
Logger Suite (a) Monthly 35 

ML032-RC004 28 - 64.01 
West Hyde SPZ 

1 
June 2021 

September 

2021 
Manual dip Suite (a) Monthly 45 

ML032-RC014 37.8 - 57.8 
West Hyde SPZ 

1 
June 2021 

September 

2021 
Manual dip Suite (a) Monthly 45 

ML032-RC006 33.5 - 54 
West Hyde SPZ 

1 
July 2021 October 2021 Manual dip Suite (a) Monthly 50 

ML032-RC009 49.5 - 64.03 
West Hyde SPZ 

1 
July 2021 October 2021 Manual dip Suite (a) Monthly 55 

ML033-RC423 47.5 - 64.5 CSP shaft July 2020 February 2022 Logger Suite (a) Monthly 55 

ML034-CR001 55 - 75 CSP shaft July 2020 February 2022 Manual dip Suite (a) Monthly 60 

ML034-RC007 52 - 63 CSP shaft July 2020 February 2022 Manual dip Suite (a) Monthly 55 

ML034-RO407 42 - 62.4 CSP shaft August 2020 February 2022 Logger Suite (a) Monthly 55 

ML034-RO408 42 - 67 CSP shaft July 2020 February 2022 Logger Suite (a) Monthly 55 

ML034-RD400 

deep 

76.55 - 

86.55 
CSP shaft July 2020 February 2022 Manual dip Suite (a) Monthly 80 

ML034-RD401 

shallow 

43.96 - 

49.96 
CSP shaft July 2020 February 2022 Manual dip Suite (a) Monthly 45 

ML034-RD401 

deep 

74.11 - 

85.11 
CSP shaft July 2020 February 2022 Logger Suite (a) Monthly 75 
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Location 

 

Well Screen 

(mbgl) 

 

 
Purpose 

 

 
Start Date 

 

 
End Date 

 

 
Water Level 

 

Water Quality 

sample suites (as 

per Table 3) 

 

Monitoring 

Frequency 

 

Depth of 

sampling 

(mbgl) 

Method 

of 

Sampling 

and 

analysis 

 

Trigger 

Level for 

notification 

ML035-RC016 21 - 31.5 
River Misbourne 

Crossing #1 
December 2021 March 2022 Manual dip Suite (a) Monthly 25 

 

 

 

 

 

 
Purging 

with 

direct 

analysis 

of purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 

 
 

n/a - 

baseline 

ML035- 

RO002a 
6 - 16 

River Misbourne 

Crossing #1 
December 2021 March 2022 Manual dip Suite (a) Monthly 10 

ML035- 

RO003a 
3 - 6 

River Misbourne 

Crossing #1 
January 2022 April 2022 Manual dip Suite (a) Monthly 4 

ML035- 

CR003 
13.5 - 34.5 

River Misbourne 

Crossing #1 
January 2021 May 2022 Logger 

Logger 

Suite (a) and (d) 
Monthly 25 

ML035- 

CR004 (CHK) 
18 - 28 

River Misbourne 

Crossing #1 
February 2022 May 2022 Manual dip Suite (a) and (d) Monthly 25 

ML035- 

CR004 (RTD) 
0.5 - 6 

River Misbourne 

crossing #1 
January 2021 May 2022 Logger 

Logger 

Suite (a) and (d) 
Monthly 3 

ML035-RC012 19 - 40.25 CSG PWS February 2022 May 2022 Logger Suite (a) Monthly 35 

ML035- 

RO001 
4.5 - 50 CSG PWS February 2022 May 2022 Manual dip Suite (a) Monthly 30 

ML035- 

RC013 
14.5 - 61.5 CSG PWS January 2021 May 2022 Manual dip Suite (a) Monthly 40 

ML036-RC004 43 - 63 CSG PWS March 2022 June 2022 Manual dip Suite (a) Monthly 55 

ML037- 

RC001 
30 - 40 CSG shaft October 2020 August 2022 Logger Suite (a) Monthly 35 

ML037-RC003 28 - 39 CSG shaft October 2020 August 2022 Manual dip Suite (a) Monthly 30 

ML037-RC019 17.5 - 37.5 CSG shaft October 2020 August 2022 Logger Suite (a) Monthly 30 

ML037-RO439 
46.69 - 

56.69 
CSG shaft October 2020 August 2022 Manual dip Suite (a) Monthly 50 

Purging 

with 

n/a - 

baseline 
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Location 

 

Well Screen 

(mbgl) 

 

 
Purpose 

 

 
Start Date 

 

 
End Date 

 

 
Water Level 

 

Water Quality 

sample suites (as 

per Table 3) 

 

Monitoring 

Frequency 

 

Depth of 

sampling 

(mbgl) 

Method 

of 

Sampling 

and 

analysis 

 

Trigger 

Level for 

notification 

ML037- 

RC014 
37.5 - 65 CSG shaft October 2020 August 2022 Manual dip Suite (a) Monthly 50 

direct 

analysis 

of purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

ML037-CR433 25.4 - 43.4 CSG shaft October 2020 August 2022 Logger Suite (a) Monthly 30 

ML037-RC012 23 - 37 CSG shaft October 2020 August 2022 Logger Suite (a) Monthly 30 

ML037-RC009 22 - 43 CSG shaft October 2020 August 2022 Manual dip Suite (a) Monthly 30 

ML037-RO440 
48.36 - 

58.36 
CSG shaft October 2020 August 2022 Manual dip Suite (a) Monthly 50 

ML038-RC004 43 - 53.5 
Tunnel 

alignment 
June 2022 

September 

2022 
Manual dip Suite (a) Monthly 45 

ML039-RC010 
71.07 - 

61.07 
Amersham shaft December 2020 January 2023 Manual dip Suite (a) Monthly 65 

ML039- 

RC015 
31 - 41 Amersham shaft January 2021 January 2023 Logger Suite (a) Monthly 35 

ML040- 

RC004c 
27 - 47 Amersham shaft January 2021 January 2023 Manual dip Suite (a) Monthly 40 

ML040-RC434 37.5 - 55.5 Amersham shaft December 2020 January 2023 Logger Suite (a) Monthly 45 

ML039- 

RO002 
27 - 70 Amersham shaft January 2021 January 2023 Logger Suite (a) Monthly 45 

ML040-RO409 
15.89 - 

30.89 
Amersham shaft December 2020 January 2023 Manual dip Suite (a) Monthly 25 

ML040-RO406 
53.24 – 

63.24 
Amersham shaft January 2021 January 2023 Manual dip Suite (a) Monthly 55 

Purging 

with 

direct 

analysis 

n/a - 

baseline 

ML040-RO001 
54.70 - 

64.70 
Amersham shaft December 2020 January 2023 Manual dip Suite (a) Monthly 55 
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Location 

 

Well Screen 

(mbgl) 

 

 
Purpose 

 

 
Start Date 

 

 
End Date 

 

 
Water Level 

 

Water Quality 

sample suites (as 

per Table 3) 

 

Monitoring 

Frequency 

 

Depth of 

sampling 

(mbgl) 

Method 

of 

Sampling 

and 

analysis 

 

Trigger 

Level for 

notification 

ML040- 

RO007 
10 - 50 

River Misbourne 

crossing #2 

November 

2022 
February 2023 Manual dip Suite (a) Monthly 40 

of purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

ML040-RC012 
54.50 - 

75.50 

River Misbourne 

crossing #2 

November 

2022 
February 2023 Manual dip Suite (a) Monthly 65 

ML041- 

RO001 
5 - 30.20 

River Misbourne 

crossing #2 
January 2021 March 2023 Manual dip Suite (a) Monthly 25 

ML041-RC007 5 - 60 
River Misbourne 

crossing #2 
January 2023 April 2023 Manual dip Suite (a) Monthly 45 

ML041-RC010 27 - 39 
River Misbourne 

crossing #2 
January 2023 April 2023 Manual dip Suite (a) Monthly 30 

ML041- 

RC012 
5 - 25 

River Misbourne 

crossing #2 
January 2021 April 2023 Manual dip Suite (a) Monthly 20 

ML042- 

RC002 
20 - 30 

River Misbourne 

crossing #2 
January 2021 April 2023 Logger 

Logger 

Suite (a) 
Monthly 25 

ML042- 

CR001a 

(shallow) 

 

0.8 – 6 

 

Shardeloes Lake 

 

May 2023 

 

May 2023 

 

Manual dip 

 

Suite (a) and (d) 

 

Monthly 

 

3 

ML042- 

CR001a 

(deep) 

 

20 - 31 
River Misbourne 

crossing #2 

 

January 2021 

 

May 2023 

 

Logger 
Logger 

Suite (a) and (d) 

 

Monthly 

 

25 

ML042- 

RO004 
1 - 3 

River Misbourne 

crossing #2 
January 2021 May 2023 Logger 

Logger 

Suite (a) 
Monthly 2 

ML042- 

CR003 

14.90 - 

35.10 

River Misbourne 

crossing #2 
January 2021 May 2023 Logger 

Logger 

Suite (a) and (d) 
Monthly 30 
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Location 

 

Well Screen 

(mbgl) 

 

 
Purpose 

 

 
Start Date 

 

 
End Date 

 

 
Water Level 

 

Water Quality 

sample suites (as 

per Table 3) 

 

Monitoring 

Frequency 

 

Depth of 

sampling 

(mbgl) 

Method 

of 

Sampling 

and 

analysis 

 

Trigger 

Level for 

notification 

ML042-RC010 23 - 33 
River Misbourne 

crossing #2 
February 2023 May 2023 Manual dip Suite (a) Monthly 25 

 

 

 

 

 

 
 

Purging 

with 

direct 

analysis 

of purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 

 

 
 

n/a - 

baseline 

ML042-RC013 17 - 37 
River Misbourne 

crossing #2 
February 2023 May 2023 Manual dip Suite (a) Monthly 30 

ML042- 

RC014 
22.5 - 33 

Little Missenden 

shaft 
January 2021 June 2023 Manual dip Suite (a) Monthly 25 

ML042-CR439 26 - 44 
Little Missenden 

shaft 
March 2023 June 2023 Manual dip Suite (a) Monthly 30 

ML042- 

RC021 
50 - 65 

Little Missenden 

shaft 
January 2021 June 2023 Logger Suite (a) Monthly 55 

ML043-CR438 31 - 41 
Little Missenden 

shaft 
March 2023 June 2023 Logger Suite (a) Monthly 35 

ML043-RO404 
51.70 – 

61.70 

Little Missenden 

shaft 
March 2023 June 2023 Manual dip Suite (a) Monthly 55 

ML042-RC020 23 - 55 
Little Missenden 

shaft 
March 2023 June 2023 Logger Suite (a) Monthly 35 

ML042-RC001 21.5 - 42 
Little Missenden 

shaft 
March 2023 June 2023 Manual dip Suite (a) Monthly 35 

ML043-RO405 
50.40 – 

60.40 

Little Missenden 

shaft 
March 2023 June 2023 Manual dip Suite (a) Monthly 55 

ML043-RO403 50 - 60 
Little Missenden 

shaft 
March 2023 June 2023 Manual dip Suite (a) Monthly 55 

ML043-RC004 30 - 40 
Dry valley from 

tunnel route to 
March 2023 June 2023 Manual dip Suite (a) Monthly 35 
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Location 

 

Well Screen 

(mbgl) 

 

 
Purpose 

 

 
Start Date 

 

 
End Date 

 

 
Water Level 

 

Water Quality 

sample suites (as 

per Table 3) 

 

Monitoring 

Frequency 

 

Depth of 

sampling 

(mbgl) 

Method 

of 

Sampling 

and 

analysis 

 

Trigger 

Level for 

notification 

  Misbourne 

valley 

        

 

 

 

 

 

ML043-RC007 

 

 

 

 

 

32.5 - 43 

 

 

 

Dry valley from 

tunnel route to 

Misbourne 

valley 

 

 

 

 

 

April 2023 

 

 

 

 

 

July 2023 

 

 

 

 

 

Manual dip 

 

 

 

 

 

Suite (a) 

 

 

 

 

 

Monthly 

 

 

 

 

 

35 

Purging 

with 

direct 

analysis 

of purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

n/a - 

baseline 

Notes: Priority monitoring boreholes in bold. 

Hydrocarbon analysis to be conducted to establish baseline. 

Monitoring positions at CSP, CSG and Amersham shafts (as indicated in Column 3) are already being monitoring as part of shaft construction (refer to CSP shaft SSMP 

(1MC05-ALJ-EV-REP-CS02_CL04-000058), CSG shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000059) and Amersham shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000067) 

for further details. 

The inclusion of suite (d) was derived from the listed requirement for monitoring of Iron and Manganese from four Priority boreholes near the river crossings. This is 

solely because of their status as priority holes and is not driven by a technical requirement associated with the tunnel crossing of the Misbourne. 
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Table 5: Monitoring frequency and determinands during TBM operation 

 
Location 

Well 

Screen 

mbgl 

 
Purpose 

 
Start Date 

 
End Date 

 
Water Level 

Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

ML031-CR013 15 - 35 M25 June 2021 July 2021 Manual dip Suite (a) and Suite (i)* Monthly 20  

 

 

 

 
Purging 

with direct 

analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 
 

500 NTU 

pH <5 or > 9 

EC >1000 

ML032-RC001 
23.5 - 

64.02 

West Hyde SPZ 

1 

September 

2021 

October 

2021 
Logger 

Suite (a) and Suite (i)* 
Daily 35 

ML032-RC004 28 - 64.01 
West Hyde SPZ 

1 

September 

2021 

October 

2021 
Manual dip 

Suite (a) and Suite (i)* 
Daily 45 

ML032-RC014 37.8 - 57.8 
West Hyde SPZ 

1 

September 

2021 

October 

2021 
Manual dip 

Suite (a) and Suite (i)* 
Daily 45 

ML032-RC006 33.5 - 54 
West Hyde SPZ 

1 

October 

2021 

November 

2021 
Manual dip 

Suite (a) and Suite (i)* 
Daily 50 

ML032-RC009 
49.5 - 

64.03 

West Hyde SPZ 

1 

October 

2021 

November 

2021 
Manual dip 

Suite (a) and Suite (i)* 
Daily 55 

ML033-RC423 47.5 - 64.5 
CSP shaft 

February 

2022 

March 2022 Logger Suite (a) and Suite (i)* 
Monthly 

55 

ML034-CR001 55 - 75 CSP shaft February 

2022 

March 2022 Manual dip Suite (a) and Suite (i)* 
Daily 

60 

ML034-RC007 52 - 63 CSP shaft February 

2022 

March 2022 Manual dip Suite (a) and Suite (i)* 
Monthly 

55 

ML034-RO407 42 - 62.4 CSP shaft February 

2022 
March 2022 

Logger Suite (a) and Suite (i)* 
Daily 

55 

ML034-RO408 42 - 67 CSP shaft February 

2022 
March 2022 

Logger Suite (a) and Suite (i)* 
Daily 

55 

ML034-RD400 

deep 

76.55 - 

86.55 

CSP shaft February 

2022 

March 2022 Manual dip Suite (a) and Suite (i)* 
Quarterly 

80 

ML034-RD401 

shallow 

43.96 - 

49.96 

CSP shaft February 

2022 

March 2022 Manual dip Suite (a) and Suite (i)* 
Monthly 

45 Purging 

with direct 

 

500 NTU 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 
Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

ML034-RD401 

deep 

74.11 - 

85.11 

CSP shaft February 

2022 

March 2022 Logger Suite (a) and Suite (i)* Monthly 75 analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

pH <5 or > 9 

EC >1000 

 

ML035-RC016 

 

21 - 31.5 

River 

Misbourne 

Crossing #1 

March 

2022 

 

April 2022 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

25 

ML035- 

RO002a 

 

6 - 16 

River 

Misbourne 

Crossing #1 

March 

2022 

 

April 2022 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

10 

ML035- 

RO003a 

 

3 - 6 

River 

Misbourne 

Crossing #1 

March 

2022 

 

April 2022 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

4 

 

ML035-CR003 

 

13.5 - 34.5 

River 

Misbourne 

Crossing #1 

 

April 2022 

 

May 2022 

 

Logger 
Logger 

Suite (a), (d)∞ and (i)* 

 

Daily 

 

25 

ML035-CR004 

(CHK) 

 

18 - 28 

River 

Misbourne 

Crossing #1 

 

May 2022 

 

May 2022 

 

Manual dip 

 

Suite (a), (d)∞ and (i)* 

 

Daily 

 

25 

ML035-CR004 

(RTD) 

 

0.5 - 6 

River 

Misbourne 

crossing #1 

 

May 2022 

 

May 2022 

 

Logger 
Logger 

Suite (a), (d)∞ and (i)* 

 

Daily 

 

3 

ML035-RC012 19 - 40.25 CSG PWS May 2022 May 2022 Logger Suite (a) and Suite (i)* Daily 35 

ML035-RO001 4.5 - 50 CSG PWS May 2022 May 2022 Manual dip Suite (a) and Suite (i)* Daily 30 

ML035-RC013 14.5 - 61.5 CSG PWS May 2022 May 2022 Manual dip Suite (a) and Suite (i)* Daily 40 

ML036-RC004 43 - 63 CSG PWS Jun 2022 Jun 2022 Manual dip Suite (a) and Suite (i)* Daily 55 

ML037-RC001 30 - 40 
CSG shaft July 2022 

September 

2022 

Logger Suite (a) and Suite (i)* Monthly 35 Purging 

with direct 

 

500 NTU 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 
Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

ML037-RC003 28 - 39 CSG shaft August 

2022 

September 

2022 

Manual dip Suite (a) and Suite (i)* 
Weekly 

30 analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

pH <5 or > 9 

EC >1000 

ML037-RC019 17.5 - 37.5 CSG shaft August 

2022 

September 

2022 

Logger Suite (a) and Suite (i)* 
Monthly 

30 

ML037-RO439 46.69 - 

56.69 

CSG shaft August 

2022 

September 

2022 

Manual dip Suite (a) and Suite (i)* 
Daily 

50 

ML037-RC014 37.5 - 65 CSG shaft August 

2022 

September 

2022 

Manual dip Suite (a) and Suite (i)* 
Monthly 

50 

ML037-CR433 25.4 - 43.4 CSG shaft August 

2022 

September 

2022 

Logger Suite (a) and Suite (i)* 
Daily 

30 

ML037-RC012 23 - 37 CSG shaft August 

2022 

September 

2022 

Logger Suite (a) and Suite (i)* Daily 30 

ML037-RC009 22 - 43 CSG shaft August 

2022 

September 

2022 

Manual dip Suite (a) and Suite (i)* Daily 30 

ML037-RO440 48.36 - 

58.36 

CSG shaft August 

2022 

September 

2022 

Manual dip Suite (a) and Suite (i)* 
Monthly 

50 

ML038-RC004 43 - 53.5 
Tunnel 

alignment 

September 

2022 

October 

2022 
Manual dip 

Suite (a) and Suite (i)* 
Daily 45 

ML039-RC010 71.07 - 

61.07 

Amersham 

shaft 

January 

2023 

February 

2023 

Manual dip Suite (a) and Suite (i)* 
Monthly 

65 

ML039-RC015 31 - 41 Amersham 

shaft 

January 

2023 

February 

2023 

Logger Suite (a) and Suite (i)* 
Monthly 

35 

ML040- 

RC004c 

27 - 47 Amersham 

shaft 

January 

2023 

February 

2023 

Manual dip Suite (a) and Suite (i)* Daily 40 

ML040-RC434 37.5 - 55.5 Amersham 

shaft 

January 

2023 

February 

2023 

Logger Suite (a) and Suite (i)* Daily 45 Purging 

with direct 

 

500 NTU 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 
Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

ML039-RO002 27 - 70 Amersham 

shaft 

January 

2023 

February 

2023 

Logger Suite (a) and Suite (i)* Weekly 45 analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

pH <5 or > 9 

EC >1000 

ML040-RO409 15.89 - 

30.89 

Amersham 

shaft 

January 

2023 

February 

2023 

Manual dip Suite (a) and Suite (i)* Weekly 25 

ML040-RO406 53.24 - 

63.24 

Amersham 

shaft 

January 

2023 

February 

2023 

Manual dip Suite (a) and Suite (i)* Daily 55 

ML040-RO001 54.7 - 64.7 Amersham 

shaft 

January 

2023 

February 

2023 

Manual dip Suite (a) and Suite (i)* Daily 55 

 

ML040-RO007 

 

10 - 50 

River 

Misbourne 

crossing #2 

February 

2023 

 

March 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

40 

 

ML040-RC012 

 

54.5 - 75.5 

River 

Misbourne 

crossing #2 

February 

2023 

 

March 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

65 

 

ML041-RO001 

 

5 - 30.2 

River 

Misbourne 

crossing #2 

March 

2023 

 

April 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

25 

 

ML041-RC007 

 

5 - 60 

River 

Misbourne 

crossing #2 

 

April 2023 

 

April 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

45 

 

ML041-RC010 

 

27 - 39 

River 

Misbourne 

crossing #2 

 

April 2023 

 

April 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

30 

 

ML041-RC012 

 

5 - 25 

River 

Misbourne 

crossing #2 

 

April 2023 

 

May 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

20 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 
Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

 

ML042-RC002 

 

20 - 30 

River 

Misbourne 

crossing #2 

 

April 2023 

 

May 2023 

 

Logger 

Logger 

Suite (a) and Suite (i)* 

 

Daily 

 

25 

  

ML042- 

CR001a 

(shallow) 

 

0.8 – 6 
Shardeloes 

Lake 

 

May 2023 

 

May 2023 

 

Manual dip 

Suite (a), (d)∞ and (i)*  

Daily 

 

3 

 

 

 

 

Purging 

with direct 

analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

500 NTU 

pH <5 or > 9 

EC >1000 

ML042- 

CR001a (deep) 

 

20 - 31 

River 

Misbourne 

crossing #2 

 

May 2023 

 

May 2023 

 

Logger 
Logger 

Suite (a), (d)∞ and (i)* 

 

Daily 

 

25 

 

ML042-RO004 

 

1 - 3 

River 

Misbourne 

crossing #2 

 

May 2023 

 

May 2023 

 

Logger 
Logger 

Suite (a) and Suite (i)* 

 

Daily 

 

2 

 

ML042-CR003 
14.90 - 

35.10 

River 

Misbourne 

crossing #2 

 

May 2023 

 

May 2023 

 

Logger 
Logger 

Suite (a), (d)∞ and (i)* 

 

Daily 

 

30 

 

ML042-RC010 

 

23 - 33 

River 

Misbourne 

crossing #2 

 

May 2023 

 

June 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

25 

 

ML042-RC013 

 

17 - 37 

River 

Misbourne 

crossing #2 

 

May 2023 

 

June 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

30 

ML042-RC014 22.5 - 33 Little 

Missenden 

shaft 

June 2023  

July 2023 

Manual dip Suite (a) and Suite (i)*  

Monthly 

25 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 
Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

ML042-CR439 26 - 44 Little 

Missenden 

shaft 

June 2023 July 2023 Manual dip Suite (a) and Suite (i)*  

Weekly 

30   

ML042-RC021 50 - 65 Little 

Missenden 

shaft 

June 2023 July 2023 Logger Suite (a) and Suite (i)*  

Daily 

55 

ML043-CR438 31 - 41 Little 

Missenden 

shaft 

June 2023 July 2023 Logger Suite (a) and Suite (i)*  

Daily 

35 

ML043-RO404 51.70 - 

61.70 

Little 

Missenden 

shaft 

June 2023 July 2023 Manual dip Suite (a) and Suite (i)*  

Weekly 

55 

ML042-RC020 23 - 55 Little 

Missenden 

shaft 

June 2023 July 2023 Logger Suite (a) and Suite (i)* Weekly 35 

ML042-RC001 21.5 - 42 Little 

Missenden 

shaft 

June 2023 July 2023 Manual dip Suite (a) and Suite (i)* Weekly 35 

ML043-RO405 50.40 - 

60.40 

Little 

Missenden 

shaft 

June 2023 July 2023 Manual dip Suite (a) and Suite (i)* Weekly 55 

ML043-RO403 50 - 60 Little 

Missenden 

shaft 

June 2023 July 2023 Manual dip Suite (a) and Suite (i)* Weekly 55 Purging 

with direct 

analysis of 

purged 

water 

500 NTU 

pH <5 or > 9 

EC >1000 

ML043-RC004 30 - 40 
Dry valley from 

tunnel route to 
June 2023 July 2023 Manual dip 

Suite (a) and Suite (i)* 
Daily 35 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 
Water Quality sample 

suites (as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger Level 

for 

notification 

  Misbourne 

valley 

      quality 

using a 

portable 

turbidity 

meter 

 

 

ML043-RC007 

 

32.5 - 43 

Dry valley from 

tunnel route to 

Misbourne 

valley 

 

June 2023 

 

July 2023 

 

Manual dip 

Suite (a) and Suite (i)*  

Daily 

 

35 

Notes: Priority monitoring boreholes in bold. 

∞Suite (d) to be monitored on a weekly basis at the river crossings. 

* Analysis for TBM greases to be undertaken on a daily basis with frequency reducing if no detections / borehole not close to alignment. 

Monitoring to be reduced to maximum frequency of weekly during period when TBM1 is >150m up gradient AND TBM2 is >300m downgradient 

Trigger levels set (based on professional judgement) as values that merit further investigation by Align and are not indicative of an impact at an Affinity PWS. 

Monitoring positions at CSP, CSG and Amersham shafts (as indicated in Column 3) are already being monitoring as part of shaft construction (refer to CSP shaft SSMP 

(1MC05-ALJ-EV-REP-CS02_CL04-000058), CSG shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000059) and Amersham shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000067) 

for further details. 

The inclusion of suite (d) was derived from the listed requirement for monitoring of Iron and Manganese from four Priority boreholes near the river crossings. This is 

solely because of their status as priority holes and is not driven by a technical requirement associated with the tunnel crossing of the Misbourne. 
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Table 6: Monitoring frequency and determinands after both TBMs have passed monitoring location. 

 
Location 

Well Screen 

mbgl 

 
Purpose 

 
Start Date 

 
End Date 

 
Water Level 

Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML031-CR013 15 - 35 M25 August 

2021 

September 

2021 

Manual dip Suite (a) Monthly 20  

 

 

 

 
 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 
500 NTU 

pH <5 or > 9 

EC >1000 

ML032-RC001 23.5 - 64.02 
West Hyde SPZ 

1 

November 

2021 

December 

2021 
Logger 

Suite (a) 
Weekly 35 

ML032-RC004 28 - 64.01 
West Hyde SPZ 

1 

November 

2021 

December 

2021 
Manual dip 

Suite (a) 
Weekly 45 

ML032-RC014 37.8 - 57.8 
West Hyde SPZ 

1 

November 

2021 

December 

2021 
Manual dip 

Suite (a) 
Weekly 45 

ML032-RC006 33.5 - 54 
West Hyde SPZ 

1 

December 

2021 

January 

2022 
Manual dip 

Suite (a) 
Weekly 50 

ML032-RC009 49.5 - 64.03 
West Hyde SPZ 

1 

December 

2021 

January 

2022 
Manual dip 

Suite (a) 
Weekly 55 

ML033-RC423 47.5 - 64.5 CSP shaft April 2022 May 2022 Logger Suite (a) Monthly 55 

ML034-CR001 55 - 75 CSP shaft April 2022 May 2022 Manual dip Suite (a) Weekly 60 

ML034-RC007 52 - 63 CSP shaft April 2022 May 2022 Manual dip Suite (a) Monthly 55 

ML034-RO407 42 - 62.4 CSP shaft April 2022 May 2022 Logger Suite (a) Weekly 55 

ML034-RO408 42 - 67 CSP shaft April 2022 May 2022 Logger Suite (a) Weekly 55 

ML034-RD400 

deep 

76.55 - 

86.55 

CSP shaft April 2022 May 2022 Manual dip Suite (a) Quarterly 80 

ML034-RD401 

shallow 

43.96 - 

49.96 

CSP shaft April 2022 May 2022 Manual dip Suite (a) Monthly 45 

ML034-RD401 

deep 

74.11 - 

85.11 

CSP shaft April 2022 May 2022 Logger Suite (a) Monthly 75 
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Location 
Well Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

 

ML035-RC016 

 

21 - 31.5 

River 

Misbourne 

Crossing #1 

 

May 2022 

 

June 2022 

 

Manual dip 

Suite (a)  

Weekly 

 

25 

  

ML035- 

RO002a 

 

6 - 16 

River 

Misbourne 

Crossing #1 

 

May 2022 

 

June 2022 

 

Manual dip 

Suite (a)  

Weekly 

 

10 

 

 

 

 

 
Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 
 

500 NTU 

pH <5 or > 9 

EC >1000 

ML035- 

RO003a 

 

3 - 6 

River 

Misbourne 

Crossing #1 

 

May 2022 

 

June 2022 

 

Manual dip 

Suite (a)  

Weekly 

 

4 

ML035- 

CR003 

 

13.5 - 34.5 

River 

Misbourne 

Crossing #1 

 

June 2022 

 

July 2022 

 

Logger 
Logger 

Suite (a) and (d) 

 

Weekly 

 

25 

ML035- 

CR004 (CHK) 

 

18 - 28 

River 

Misbourne 

Crossing #1 

 

June 2022 

 

July 2022 

 

Manual dip 

 

Suite (a) and (d) 

 

Weekly 

 

25 

ML035- 

CR004 (RTD) 

 

0.5 - 6 

River 

Misbourne 

crossing #1 

 

June 2022 

 

July 2022 

 

Logger 
Logger 

Suite (a) and (d) 

 

Weekly 

 

3 

ML035-RC012 19 - 40.25 CSG PWS June 2022 July 2022 Logger Suite (a) Weekly 35 

ML035- 

RO001 
4.5 - 50 CSG PWS June 2022 July 2022 Manual dip 

Suite (a) 
Weekly 30 

ML035- 

RC013 
14.5 - 61.5 CSG PWS June 2022 July 2022 Manual dip 

Suite (a) 
Weekly 40 

ML036-RC004 43 - 63 CSG PWS July 2022 
August 

2022 
Manual dip 

Suite (a) 
Weekly 55 
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Location 
Well Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML037- 

RC001 

30 - 40 
CSG shaft 

October 

2023 

November 

2023 

Logger Suite (a) 
Monthly 

35   

ML037-RC003 28 - 39 CSG shaft October 

2023 

November 

2023 

Manual dip Suite (a) 
Monthly 

30 

ML037-RC019 17.5 - 37.5 CSG shaft October 

2023 

November 

2023 

Logger Suite (a) 
Monthly 

30 

ML037-RO439 46.69 - 

56.69 

CSG shaft October 

2023 

November 

2023 

Manual dip Suite (a) 
Weekly 

50 

ML037- 

RC014 

37.5 - 65 CSG shaft October 

2023 

November 

2023 

Manual dip Suite (a) 
Monthly 

50 

ML037-CR433 25.4 - 43.4 CSG shaft October 

2023 

November 

2023 

Logger Suite (a) Weekly 30  

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

500 NTU 

pH <5 or > 9 

EC >1000 

ML037-RC012 23 - 37 CSG shaft October 

2023 

November 

2023 

Logger Suite (a) Weekly 30 

ML037-RC009 22 - 43 CSG shaft October 

2023 

November 

2023 

Manual dip Suite (a) Weekly 30 

ML037-RO440 48.36 - 

58.36 

CSG shaft October 

2023 

November 

2023 

Manual dip Suite (a) Weekly 50 

ML038-RC004 43 - 53.5 
Tunnel 

alignment 

November 

2022 

December 

2022 
Manual dip 

Suite (a) 
Weekly 45 

ML039-RC010 71.07 - 

61.07 
Amersham shaft 

March 

2023 
April 2023 

Manual dip Suite (a) 
Monthly 

65 

ML039- 

RC015 

31 - 41 Amersham shaft March 

2023 
April 2023 

Logger Suite (a) 
Monthly 

35 

ML040- 

RC004c 

27 - 47 Amersham shaft March 

2023 
April 2023 

Manual dip Suite (a) Weekly 40 
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Location 
Well Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML040-RC434 37.5 - 55.5 Amersham shaft March 

2023 
April 2023 

Logger Suite (a) Weekly 45   

ML039- 

RO002 

27 - 70 Amersham shaft March 

2023 
April 2023 

Logger Suite (a) Weekly 45 

ML040-RO409 15.89 - 

30.89 

Amersham shaft March 

2023 
April 2023 

Manual dip Suite (a) Weekly 25 

ML040-RO406 53.24 – 

63.24 

Amersham shaft March 

2023 
April 2023 

Manual dip Suite (a) Weekly 55 

ML040-RO001 54.7 - 64.7 Amersham shaft March 

2023 
April 2023 

Manual dip Suite (a) Weekly 55 

ML040- 

RO007 

 

10 - 50 

River 

Misbourne 

crossing #2 

 

April 2023 

 

May 2023 

 

Manual dip 

Suite (a)  

Weekly 

 

40 

 

ML040-RC012 

 

54.5 - 75.5 

River 

Misbourne 

crossing #2 

 

April 2023 

 

May 2023 

 

Manual dip 

Suite (a)  

Weekly 

 

65 

ML041- 

RO001 

 

5 - 30.2 

River 

Misbourne 

crossing #2 

 

May 2023 

 

June 2023 

 

Manual dip 

Suite (a)  

Weekly 

 

25 

 

ML041-RC007 

 

5 - 60 

River 

Misbourne 

crossing #2 

 

May 2023 

 

June 2023 

 

Manual dip 

Suite (a)  

Weekly 

 

45 

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

 

500 NTU 

pH <5 or > 9 

EC >1000  

ML041-RC010 

 

27 - 39 

River 

Misbourne 

crossing #2 

 

May 2023 

 

June 2023 

 

Manual dip 

Suite (a)  

Weekly 

 

30 
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Location 
Well Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML041- 

RC012 

 

5 - 25 

River 

Misbourne 

crossing #2 

 

June 2023 

 

July 2023 

 

Manual dip 

Suite (a)  

Weekly 

 

20 

portable 

turbidity 

meter 

 

ML042- 

RC002 

 

20 - 30 

River 

Misbourne 

crossing #2 

 

June 2023 

 

July 2023 

 

Logger 

Logger 

Suite (a) 

 

Weekly 

 

25 

ML042- 

CR001a 

(shallow) 

 

0.8 – 6 

 

Shardeloes Lake 

 

June 2023 

 

July 2023 

 

Manual dip 

Suite (a) and (d)  

Weekly 

 

3 

ML042- 

CR001a 

(deep) 

 

20 - 31 

River 

Misbourne 

crossing #2 

 

June 2023 

 

July 2023 

 

Logger 
Logger 

Suite (a) and (d) 

 

Weekly 

 

25 

ML042- 

RO004 

 

1 - 3 

River 

Misbourne 

crossing #2 

 

June 2023 

 

July 2023 

 

Logger 
Logger 

Suite (a) 

 

Weekly 

 

2 

ML042- 

CR003 

 

14.9 - 35.1 

River 

Misbourne 

crossing #2 

 

July 2023 
August 

2023 

 

Logger 
Logger 

Suite (a) and (d) 

 

Weekly 

 

30 

 

ML042-RC010 

 

23 - 33 

River 

Misbourne 

crossing #2 

 

July 2023 
August 

2023 

 

Manual dip 

Suite (a)  

Weekly 

 

25 

 

ML042-RC013 

 

17 - 37 

River 

Misbourne 

crossing #2 

 

July 2023 
August 

2023 

 

Manual dip 

Suite (a)  

Weekly 

 

30 

ML042- 

RC014 

22.5 - 33 Little Missenden 

shaft 

August 

2023 

September 

2023 

Manual dip Suite (a) 
Monthly 

25 
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Location 
Well Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML042-CR439 26 - 44 Little Missenden 

shaft 

August 

2023 

September 

2023 

Manual dip Suite (a) 
Weekly 

30   

ML042- 

RC021 

50 - 65 Little Missenden 

shaft 

August 

2023 

September 

2023 

Logger Suite (a) 
Weekly 

55 

ML043-CR438 31 - 41 Little Missenden 

shaft 

August 

2023 

September 

2023 

Logger Suite (a) 
Weekly 

35 

ML043-RO404 51.70 – 

61.70 

Little Missenden 

shaft 

August 

2023 

September 

2023 

Manual dip Suite (a) 
Weekly 

55 

ML042-RC020 23 - 55 Little Missenden 

shaft 

August 

2023 

September 

2023 

Logger Suite (a) 
Weekly 

35  

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

500 NTU 

pH <5 or > 9 

EC >1000 

ML042-RC001 21.5 - 42 Little Missenden 

shaft 

August 

2023 

September 

2023 

Manual dip Suite (a) 
Weekly 

35 

ML043-RO405 50.40 – 

60.40 

Little Missenden 

shaft 

August 

2023 

September 

2023 

Manual dip Suite (a) 
Weekly 

55 

ML043-RO403 50 - 60 Little Missenden 

shaft 

August 

2023 

September 

2023 

Manual dip Suite (a) 
Weekly 

55 

 

ML043-RC004 

 

30 - 40 

Dry valley from 

tunnel route to 

Misbourne 

valley 

 

August 

2023 

 

September 

2023 

 

Manual dip 

Suite (a)  

Weekly 

 

35 

 

ML043-RC007 

 

32.5 - 43 

Dry valley from 

tunnel route to 

Misbourne 

valley 

 

August 

2023 

 

September 

2023 

 

Manual dip 

Suite (a)  

Weekly 

 

35 

Notes: Priority monitoring boreholes in bold. 

Nominal 4 weeks of weekly monitoring before frequency is reduced to monthly. 
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Trigger levels set (based on professional judgement) as values that merit further investigation by Align and are not indicative of an impact at an Affinity PWS. 

Monitoring positions at CSP, CSG and Amersham shafts (as indicated in Column 3) are already being monitoring as part of shaft construction (refer to CSP shaft SSMP 

(1MC05-ALJ-EV-REP-CS02_CL04-000058), CSG shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000059) and Amersham shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000067) 

for further details. 

The inclusion of suite (d) was derived from the listed requirement for monitoring of Iron and Manganese from four Priority boreholes near the river crossings. This is 

solely because of their status as priority holes and is not driven by a technical requirement associated with the tunnel crossing of the Misbourne. 
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Table 7: Monitoring frequency and determinands post tunnel construction. 

 
Location 

Well 

Screen 

mbgl 

 
Purpose 

 
Start Date 

 
End Date 

 
Water Level 

Water Quality 

sample suites (as 

per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML031-CR013 15 - 35 M25 October 

2021 

October 

2022 

Manual dip Suite (a) Monthly 20  

 

 

 

 

 

 

 
Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 

 

 
 

50 NTU 

pH <5 or > 9 

EC >1000 

ML032-RC001 
23.5 - 

64.02 

West Hyde SPZ 

1 

January 

2022 

January 

2023 
Logger 

Suite (a) 
Monthly 35 

ML034-RO407 42 - 62.4 CSP shaft May 2022 May 2023 Logger Suite (a) Monthly 55 

ML035- 

RO002a 

 

6 - 16 

River 

Misbourne 

Crossing #1 

 

July 2022 

 

July 2023 

 

Manual dip 

Suite (a)  

Monthly 

 

10 

ML035- 

RO003a 

 

3 - 6 

River 

Misbourne 

Crossing #1 

 

July 2022 

 

July 2023 

 

Manual dip 

Suite (a)  

Monthly 

 

4 

ML035- 

CR003 

 

13.5 - 34.5 

River 

Misbourne 

Crossing #1 

August 

2022 

August 

2023 

 

Logger 
Logger 

Suite (a) and (d) 

 

Monthly 

 

25 

ML035- 

CR004 (CHK) 

 

18 - 28 

River 

Misbourne 

Crossing #1 

August 

2022 

August 

2023 

 

Manual dip 

 

Suite (a) and (d) 

 

Monthly 

 

25 

ML035- 

CR004 (RTD) 

 

0.5 - 6 

River 

Misbourne 

crossing #1 

August 

2022 

August 

2023 

 

Logger 
Logger 

Suite (a) and (d) 

 

Monthly 

 

3 

ML035- 

RO001 
4.5 - 50 CSG PWS 

August 

2022 

August 

2023 
Manual dip 

Suite (a) 
Monthly 30 

ML035- 

RC013 
14.5 - 61.5 CSG PWS 

August 

2022 

August 

2023 
Manual dip 

Suite (a) 
Monthly 40 
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Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites (as 

per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML037- 

RC001 

30 - 40 
CSG shaft 

November 

2022 

November 

2023 

Logger Suite (a) Monthly 35   

ML037- 

RC014 

37.5 - 65 CSG shaft November 

2022 

November 

2023 

Manual dip Suite (a) Monthly 50 

ML039- 

RC015 

31 - 41 Amersham 

shaft 
April 2023 April 2024 

Logger Suite (a) Monthly 35 

ML040- 

RC004c 

27 - 47 Amersham 

shaft 
April 2023 April 2024 

Manual dip Suite (a) Monthly 40 

ML039- 

RO002 

27 - 70 Amersham 

shaft 
April 2023 April 2024 

Logger Suite (a) Monthly 45 

ML040- 

RO007 

 

10 - 50 

River 

Misbourne 

crossing #2 

 

June 2023 

 

June 2024 

 

Manual dip 

Suite (a)  

Monthly 

 

40 

ML041- 

RO001 

 

5 - 30.2 

River 

Misbourne 

crossing #2 

 

July 2023 

 

July 2024 

 

Manual dip 

Suite (a)  

Monthly 

 

25 

 

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

50 NTU 

pH <5 or > 9 

EC >1000 

ML041- 

RC012 

 

5 - 25 

River 

Misbourne 

crossing #2 

August 

2023 

August 

2024 

 

Manual dip 

Suite (a)  

Monthly 

 

20 

ML042- 

RC002 

 

20 - 30 

River 

Misbourne 

crossing #2 

August 

2023 

August 

2024 

 

Logger 

Logger 

Suite (a) 

 

Monthly 

 

25 

ML042- 

CR001a 

(shallow) 

 

0.8 – 6 
Shardeloes 

Lake 

August 

2023 

August 

2024 

 

Manual dip 

 

Suite (a) and (d) 

 

Monthly 

 

3 

 

 

 

OFFICIAL  

Page 36 



Construction of Chiltern Tunnel Site Specific Groundwater Monitoring 

Document no: 1MC05-ALJ-EV-REP-CS02_CL04-000155 

Revision: C01 

 

 

 

 

Location 

Well 

Screen 

mbgl 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

Water Quality 

sample suites (as 

per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

ML042- 

CR001a 

(deep) 

 

20 - 31 

River 

Misbourne 

crossing #2 

August 

2023 

August 

2024 

 

Logger 
Logger 

Suite (a) and (d) 

 

Monthly 

 

25 

  

ML042- 

RO004 

 

1 - 3 

River 

Misbourne 

crossing #2 

August 

2023 

August 

2024 

 

Logger 
Logger 

Suite (a) 

 

Monthly 

 

2 

  

ML042- 

CR003 

 

14.9 - 35.1 

River 

Misbourne 

crossing #2 

September 

2023 

September 

2024 

 

Logger 
Logger 

Suite (a) and (d) 

 

Monthly 

 

30 

  

ML042- 

RC014 

22.5 - 33 Little 

Missenden 

shaft 

September 

2023 

September 

2024 

Manual dip Suite (a) Monthly 25   

ML042- 

RC021 

50 - 65 Little 

Missenden 

shaft 

September 

2023 

September 

2024 

Logger Suite (a) Monthly 55   

Notes: Priority monitoring boreholes in bold. 

Monitoring positions at CSP, CSG and Amersham shafts (as indicated in Column 3) are already being monitoring as part of shaft construction (refer to CSP shaft SSMP 

(1MC05-ALJ-EV-REP-CS02_CL04-000058), CSG shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000059) and Amersham shaft SSMP (1MC05-ALJ-EV-REP-CS02_CL04-000067) 

for further details. 

The inclusion of suite (d) was derived from the listed requirement for monitoring of Iron and Manganese from four Priority boreholes near the river crossings. This is 

solely because of their status as priority holes and is not driven by a technical requirement associated with the tunnel crossing of the Misbourne. 
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Cross Passages 

 

3.1.14 Cross passage construction would take place a few months after the TBMs have passed 

the cross passage location. Monitoring during cross passage construction will be focussed 

at locations in proximity to significant groundwater and surface water receptors. 

 

3.1.15 Baseline monitoring will not be required as all monitoring locations will have been 

monitored during either tunnel or shaft construction in advance of cross passage 

construction. Monitoring would initially be daily during cross passage construction but 

would be reduced to weekly. Monitoring would continue at a weekly frequency until 

cross passage construction was completed and would then reduce to monthly / for 6 

months after cross passage construction was completed. If significant changes in water 

quality are detected then discussions would be held with the Environment Agency, 

Affinity Water and HS2 before any change in monitoring frequency is implemented. 

 

3.1.16 Groundwater level monitoring would be undertaken by manual dipping using a portable 

dip meter. Water quality monitoring would consist of in field analysis of well head 

parameters (turbidity, pH, electrical conductivity, temperature, DO, Redox) using portable 

equipment. 

 

3.1.17 Trigger levels are provided in column 11 of Tables 8 and 9 for the parameters being 

monitored. These levels have been set based on professional judgement and are 

designed to provide an indication when additional action may be required by Align. In 

the event of a trigger level being exceeded the Align shaft environment manager would 

contact the EA, HS2 and Affinity Water to notify them, to make them aware of the 

exceedance and to discuss if additional monitoring is required. The notification 

procedure is discussed further in section 7. 

 

3.1.18 The groundwater quality samples would be collected following purging which would be 

conducted in the same way as that used during tunnel monitoring described above. 

 

3.1.19 As part of the preparation of this monitoring plan an audit has been commenced to 

confirm those boreholes that are available for monitoring. Due to land access constraints 

only a small number of onsite boreholes have been visited, with the remainder to be 

checked as soon as access is allowed. Once the audit is complete the available boreholes 

will be assessed and any replacements will be made. 
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Table 8: Monitoring frequency and determinands during cross passage construction. 

Location Well Screen 

(mAOD)* 

Purpose Start Date End Date Water Level Water Quality 

sample suites 

(as per Table 

3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger 

Level for 

notification 

ML032-RC004 28 - 64 CP3 December 

2021 

March 

2022 

Manual dip Suite (a) 
Daily/ weekly 

45  

 

 

 

 

 
Purging 

with direct 

analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 

 
500 NTU 

pH <5 or > 

9 

EC >1000 

ML032-RC009 49.50 - 64 CP4 December 

2021 
April 2022 

Manual dip Suite (a) Daily/ weekly 55 

ML035-RC016 21 - 31.50 CP10 May 2022 August 

2022 

Manual dip Suite (a) Daily/ weekly 25 

ML035-CR004 

(CHK) 

18 – 28 CP11 June 2022 October 

2022 

Manual dip Suite (a) Daily/ weekly 25 

ML035-CR004 

(RTD) 
0.5 - 6 CP11 

June 2022 October 

2022 

Logger Logger 

Suite (a) 

Daily/ weekly 3 

ML035-RC013 14.50 - 61.50 CP12 July 2022 October 

2022 

Logger Suite (a) Daily/ weekly 40 

ML037-CR433 25.40 - 43.40 CP15 October 

2022 

January 

2023 

Logger Suite (a) Daily/ weekly 30 

ML039-RC015 31 – 41 CP22 March 

2023 
May 2023 

Logger Suite (a) Daily/ weekly 35 

ML040-RC434 37.50 - 55.50 CP23 March 

2023 
June 2023 

Manual dip Suite (a) Daily/ weekly 45 

ML041-RC007 5 - 60 CP27 June 2023 September 

2023 

Manual dip Suite (a) Daily/ weekly 45 

ML042-RC002 20 - 30 CP28 July 2023 October 

2023 

Logger Logger 

Suite (a) 

Daily/ weekly 25 
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Location Well Screen 

(mAOD)* 

Purpose Start Date End Date Water Level Water Quality 

sample suites 

(as per Table 

3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger 

Level for 

notification 

ML042-CR001a 

(Shallow) 

0.80 – 6 Shardeloes 

Lake 

July 2023 October 

2023 

Manual dip Suite (a) Daily/ weekly 3   

ML042-CR001a 

(deep) 

20 - 31 Shardeloes 

Lake 

July 2023 October 

2023 

Logger Logger 

Suite (a) 

Daily/ weekly 25   

ML042-RO004 1 - 3 
Shardeloes 

Lake 
July 2023 

October 

2023 
Logger TBC Daily/ weekly 2 

  

ML042-CR003 14.90 – 35.10 Shardeloes 

Lake 

August 

2023 

November 

2023 

Logger Logger 

Suite (a) 

Daily/ weekly 30   

ML042-RC010 23 - 33 CP29 August 

2023 

November 

2023 

Manual dip Suite (a) Daily/ weekly 25   

ML042-CR439 26 - 44 CP30 August 

2023 

December 

2023 

Manual dip Suite (a) Daily/ weekly 30   

ML043-RO403 50 - 60 CP31 August 

2023 

December 

2023 

Manual dip Suite (a) Daily/ weekly 52   

Notes: Priority monitoring boreholes in bold. 

Monitoring to begin on a daily basis but will be reduced to weekly (dependent upon data obtained) with agreement from Affinity Water, Environment Agency and HS2. 
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Table 9: Monitoring frequency and determinands post cross passage construction. 

Location Well Screen 

(mAOD)* 

Purpose Start Date End Date Water Level Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger 

Level for 

notification 

ML032-RC004 28 - 64 CP3 
April 2022 

September 

2022 

Manual dip Suite (a) 
Monthly 

45  

 

 

 

 

 

 
Purging 

with direct 

analysis of 

purged 

water 

quality 

using a 

portable 

turbidity 

meter 

 

 

 

 

 

 

 

 

 

 
50 NTU 

pH <5 or > 

9 

EC >1000 

ML032-RC009 49.50 - 64 CP4 
May 2022 

October 

2022 

Manual dip Suite (a) Monthly 55 

ML035-RC016 21 - 31.50 CP10 September 

2022 

February 

2023 

Manual dip Suite (a) Monthly 25 

ML035-CR004 

(CHK) 

18 – 28 CP11 November 

2022 

April 2023 Manual dip Suite (a) Monthly 25 

ML035-CR004 

(RTD) 
0.5 - 6 CP11 

November 

2022 

April 2023 Logger Logger 

Suite (a) 

Monthly 3 

ML035-RC013 14.50 - 61.50 CP12 November 

2022 

April 2023 Manual dip Suite (a) Monthly 40 

ML037-CR433 25.40 - 43.40 CP15 February 

2023 

July 2023 Manual dip Suite (a) Monthly 30 

ML039-RC015 31 – 41 CP22 
June 2023 

November 

2023 

Manual dip Suite (a) Monthly 35 

ML040-RC434 37.50 - 55.50 CP23 
July 2023 

December 

2023 

Manual dip Suite (a) Monthly 45 

ML041-RC007 5 - 60 CP27 October 

2023 

March 

2024 

Manual dip Suite (a) Monthly 45 

ML042-RC002 20 - 30 CP28 November 

2023 

April 2024 Logger Logger 

Suite (a) 

Monthly 25 

ML042-CR001a 

(Shallow) 

0.80 – 6 Shardeloes 

Lake 

November 

2023 

April 2024 Manual dip Suite (a) Monthly 3 
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Location Well Screen 

(mAOD)* 

Purpose Start Date End Date Water Level Water Quality 

sample suites 

(as per Table 3) 

Monitoring 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling 

and analysis 

Trigger 

Level for 

notification 

ML042-CR001a 

(deep) 

20 - 31 Shardeloes 

Lake 

November 

2023 

April 2024 Logger Logger 

Suite (a) 

Monthly 25   

ML042-RO004 1 - 3 
Shardeloes 

Lake 

November 

2023 

April 2024 Logger Logger 

Suite (a) 

Monthly 2   

ML042-CR003 14.90 – 35.10 Shardeloes 

Lake 

December 

2023 

May 2024 Logger Logger 

Suite (a) 

Monthly 30   

ML042-RC010 23 - 33 CP29 December 

2023 

May 2024 Manual dip Suite (a) Monthly 25   

ML042-CR439 26 - 44 CP30 January 

2024 

June 2024 Manual dip Suite (a) Monthly 30   

ML043-RO403 50 - 60 CP31 January 

2024 

June 2024 Manual dip Suite (a) Monthly 52   
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Surface Water 

3.1.20 Monitoring of surface water will consist of flow logger data collection at each of the 

Misbourne crossings with water quality samples collected upstream and downstream of 

the flow logger location. In addition, water quality samples and visual observation 

records will be collected from Shardeloes Lake to check for any water quality impacts that 

may be caused by TBM operations. 

 

3.1.21 Baseline monitoring will be undertaken in summer 2021 to gain baseline low flow data 

and during February or March 2022 to ensure that the Misbourne is flowing in order to 

collect baseline quality samples in advance of the TBM reaching the first Misbourne 

crossing in April 2022. 

 

3.1.22 Water quality monitoring during tunnel construction will begin at each location on a 

weekly basis when the TBM is within 300m of the surface water feature, increasing to daily 

when the TBM approaches within 150m. If no significant effects are encountered then 

monitoring will decrease to weekly once the TBM has moved beyond 150m from the 

monitoring location and will continue at this frequency until the TBM has moved >300m 

up gradient of the water feature. Monitoring frequency will then reduce to monthly, for a 

period of 12 months. 

 

3.1.23 Water level monitoring would be undertaken by manual measurement using a stage 

board, where practicable, with flow data collected using a data logger. Water quality 

monitoring would consist of in field analysis of well head parameters (turbidity, pH, 

electrical conductivity, temperature, DO, Redox) using portable equipment, with sample 

collection for laboratory analysis of suspended solids and hydrocarbons. 

 

3.1.24 Trigger levels are provided in column 10 of Table 10 for the parameters being monitored. 

These levels have been set based on limited baseline data provided by HS2 and Align and 

are designed to provide an indication when additional action may be required by Align. 

These trigger levels will be reviewed following further collection of baseline data by Align. 

In the event of a trigger level being exceeded the Align environment manager would 

contact the EA, HS2 and Affinity Water to notify them, to make them aware of the 

exceedance and to discuss if additional monitoring is required. The notification 

procedure is discussed further in section 7. 
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Table 10: Surface water monitoring 

Location Easting Northing Start Date End Date Water 

Level 

Water Quality Monitoring 

Frequency 

Comments Trigger Level for 

notification 

ML035-FG001 499163 193667 April 2022 July 2023 Logger - Continuous 
water level and spot gauging to be 

undertaken 

- 

ML042-FG001 494513 197922 
April 2023 September 2024 

Logger - Continuous 
water level and spot gauging to be 

undertaken 

- 

 
 

ML035-SW001 

 
 

499163 

 
 

193676 

April 2022 May 2022  
 

Manual 

 

 

 

 

 

 
Suite (a) (g), 

Suspended 

solids 

Daily  
R. Missenden upstream of tunnel 

crossing 

 

 

 

 

 

 

 

 
Turbidity >50 NTU 

pH <5 or > 9 

EC >1000 

Any hydrocarbons 

(both visual and 

laboratory signatures) 

May 2022 June 2022 Weekly 

July 2022 July 2023 Monthly 

 
ML035-SW002 

 
499159 

 
193657 

April 2022 May 2022  
Manual 

Daily 
 

R. Missenden downstream of tunnel 

crossing May 2022 June 2022 Weekly 

July 2022 July 2023 Monthly 

 
ML042-SW002 

 

494690 

 

197920 

April 2023 June 2023  

Manual 

Daily 
R. Missenden downstream of tunnel 

crossing and Shardeloes Lake 
July 2023 August 2023 Weekly 

September 2023 September 2024 Monthly 

 

ML042-SW003 

 

493996 

 

198213 

April 2023 June 2023  

Manual 

Daily R. Missenden downstream of tunnel 

crossing and up stream of Shardeloes 

Lake (also monitored for Little 

Missenden shaft construction) 

July 2023 August 2023 Weekly 

September 2023 September 2024 Monthly 

ML042-WFD001 493420 198455 April 2023 September 2024 None WFD suite Quarterly River Misbourne for WFD 

 
Shardeloes lake 

 

494440 

 

197940 

April 2023 June 2023  

None 

 

Suite (a) (g), 

Suspended 

solids 

Daily Shardeloes lake to be monitored for 

potential quality impacts from tunnel 

construction 

July 2023 August 2023 Weekly 

September 2023 September 2024 Monthly 

 
ML043-SW001 

 

492794 

 

198874 

April 2023 June 2023  

Manual 

Daily 
R. Missenden upstream of tunnel 

crossing 
July 2023 August 2023 Weekly 

September 2023 September 2024 Monthly 
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Notes: Baseline monitoring to be undertaken in February/March 2022 to ensure the Misbourne is flowing in order to collect quality data. 

All data to be obtained subject to whether the Misbourne is flowing. 

Suite (d) was a requirement for priority monitoring boreholes only and so was not included as a requirement for surface water monitoring. 
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4 Monitoring during accidents or 

incidents 
4.1.1 In the event of an incident or accident involving hazardous or contaminative fluids this 

would be dealt with as detailed in the Align Pollution Incident Control Plan4, including (if 

required) reporting via the Environment Agency pollution reporting system. Monitoring 

would be implemented following any such loss in order to determine if mitigation is 

appropriate and successful and to identify if there could be a potential significant effect 

on an Affinity Water source, private abstraction or groundwater in general. All such 

monitoring would be implemented as soon as practicable and agreed with HS2, the 

Environment Agency and Affinity Water. 

 

5 Post construction monitoring 
5.1.1 The duration of monitoring post construction is stated in the Asset Protection Agreement 

(APA) as 30 years from completion, or such other date as may be agreed between HS2 

and Affinity Water. This monitoring work is outside of the terms of Align’s contract but 

the detail is included here for information.  The monitoring would comprise both water 

level and water quality monitoring after completion of construction activities. An 

indicative frequency is provided in Table 11, anticipated as decreasing over time although 

this will depend on the results of monitoring during and after construction. Any changes 

would need the agreement of Affinity Water and HS2 and would be based on data 

interpretation. 

 

5.1.2 HS2 would issue the data, once it has been checked and approved, to Affinity Water after 

each round of monitoring. In the period to December 2032 annual interpretative reports 

would be prepared, with 5 yearly reports after that date (unless a change in frequency 

was agreed).  The reports would include time series data analysis to look at trends using 

all collected data. 

 

 

 

 

 

 

 

 
 

4 Align, 2020, Pollution Incident Control Plan, Document no: 1MC05-ALJ-EV-PLN-C001-000028 
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Table 11: Monitoring frequency and determinands after construction. 

 
Location 

Well Screen 

(mAOD)* 

 
Purpose 

 
Start Date 

 
End Date 

 
Water Level 

 
Water Quality 

 
Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

 

ML032-RC001 

23.50 - 

64.02 

West Hyde SPZ 

1 
April 2023 

October 

2026 

 

Manual dip 

Suite (a) Quarterly  

35 

 

 

 

 

 

 

 

 

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity meter 

 

 

 

 

 

 

 

 

 

 
>50 NTU 

pH <6 or >9 

EC >1000 

2027 2031 Annually 

2032 2052 Every 5 years 

 

ML034-RO407 

42 - 62.40 CSP shaft October 

2023 

October 

2026 

 

Manual dip 

Suite (a) Quarterly  

55 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML035- 

RO002a 

 

6 - 16 

River 

Misbourne 

Crossing #1 

October 

2023 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

10 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML035- 

RO003a 

 

3 - 6 

River 

Misbourne 

Crossing #1 

October 

2023 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

4 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML035-CR003 

 

13.50 - 

34.50 

River 

Misbourne 

Crossing #1 

October 

2023 

October 

2026 

 

Logger 

Logger  

Suite (a) and 

(d) 

Quarterly  

25 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML035-CR004 

(CHK) 

 

18 - 28 

River 

Misbourne 

Crossing #1 

October 

2023 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

25 
2027 2031 Annually 

2032 2052 Every 5 years 
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Location 
Well Screen 

(mAOD)* 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

 

Water Quality 

 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

 

ML035-CR004 

(RTD) 

 

0.50 - 6 

River 

Misbourne 

crossing #1 

October 

2023 

October 

2026 

 

Logger 

Logger  

Suite (a) and 

(d) 

Quarterly  

3 

 

 

 

 

 

 

 

 

 

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity meter 

 

 

 

 

 

 

 

 

 

 

 
>50 NTU 

pH <6 or >9 

EC >1000 

2027 2031 Annually 

2032 2052 Every 5 years 

 

ML035-RO001 

 

4.50 - 50 

 

CSG PWS 

October 

2023 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

30 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML035-RC013 

 

14.50 - 

61.50 

 

CSG PWS 

October 

2023 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

40 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML037-RC001 

 

30 - 40 

 

CSG Shaft 

January 

2024 

October 

2026 

 

Logger 

 

Suite (a) 

Quarterly  

35 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML037-RC014 

 

37.50 - 65 

 

CSG Shaft 

January 

2024 

October 

2026 

Manual dip  

Suite (a) 

Quarterly  

50 
2027 2031 Annually 

2032 2052 Every 5 years 

ML039-RC015  

31 - 41 

 

Amersham shaft 

July 2024 
October 

2026 

 

Logger 

 

Suite (a) 

Quarterly  

35 
2027 2031 Annually 

2032 2052 Every 5 years 

ML040- 

RC004c 
27 - 47 Amersham shaft July 2024 

October 

2026 
Manual dip 

Logger 

Suite (a) 

Quarterly 
40 
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Location 
Well Screen 

(mAOD)* 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

 

Water Quality 

 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

   2027 2031   Annually   

 

 

 

 

 

 

 

 

 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity meter 

 

 

 

 

 

 

 

 

 

 

 
>50 NTU 

pH <6 or >9 

EC >1000 

2032 2052 Every 5 years 

 

ML039-RO002 

 

27 - 70 

 

Amersham shaft 

July 2024 
October 

2026 

 

Logger 

 

Suite (a) 

Quarterly  

45 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML040-RO007 

 

10 - 50 

River 

Misbourne 

crossing #2 

 October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

40 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML041-RO001 

 

5 - 30.20 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

25 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML041-RC012 

 

5 - 25 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

20 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML042-RC002 

 

20 - 30 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Logger 

 

Suite (a) 

Quarterly  

25 
2027 2031 Annually 

2032 2052 Every 5 years 

ML042- 

CR001a 

(shallow) 

 

0.8 - 6 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

3 
2027 2031 Annually 

2032 2052 Every 5 years 
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Location 
Well Screen 

(mAOD)* 

 

Purpose 

 

Start Date 

 

End Date 

 

Water Level 

 

Water Quality 

 

Frequency 

Depth of 

sampling 

(mbgl) 

Method of 

Sampling and 

analysis 

Trigger Level 

for notification 

 

ML042- 

CR001a (deep) 

 

20 - 31 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Logger 

Logger  

Suite (a) and 

(d) 

Quarterly  

25 

 

 

 

 

 

 
 

Purging with 

direct analysis 

of purged 

water quality 

using a 

portable 

turbidity meter 

 

 

 

 

 

 

 

 
>50 NTU 

pH <6 or >9 

EC >1000 

2027 2031 Annually 

2032 2052 Every 5 years 

 

ML042-RO004 

 

1 - 3 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Logger 

 

Logger 

Suite (a) 

Quarterly  

2 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML042-CR003 

 

14.90 - 

35.10 

River 

Misbourne 

crossing #2 

October 

2024 

October 

2026 

 

Logger 

Logger  

Suite (a) and 

(d) 

Quarterly  

30 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML042-RC014 

 

22.50 - 33 

 

Little 

Missenden shaft 

October 

2024 

October 

2026 

 

Manual dip 

 

Suite (a) 

Quarterly  

25 
2027 2031 Annually 

2032 2052 Every 5 years 

 

ML042-RC021 

 

50 - 65 

 

Little 

Missenden shaft 

October 

2024 

October 

2026 

 

Logger 

 

Suite (a) 

Quarterly  

55 
2027 2031 Annually 

2032 2052 Every 5 years 

Notes: Turbidity threshold reduced to 50 NTU as turbidity generation not anticipated during post construction period. 
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6 Mitigation requirements 
6.1.1 Mitigation of the risk to public water supplies is being implemented in the form of 

construction of a turbidity treatment plant at Amersham to treat water from both 

Amersham and Chalfont St Giles. This turbidity treatment plant will be operational prior 

to the start of tunnel construction. Avoidance of Affinity Water’s peak demand period is 

not feasible given the 3-year duration of the tunnelling works. The type of TBM has been 

selected specifically to minimise the potential effects on the groundwater environment. 

 

6.1.2 Further mitigation is not anticipated to be required during tunnel construction. However, 

the purpose of the monitoring is to ascertain whether there are changes that do require 

mitigation and if so options for this would be discussed with HS2, Affinity Water and the 

Environment Agency prior to implementation. 

 

6.1.3 If the monitoring data do indicate that water quality impacts are occurring and mitigation 

is required then mitigation options could include the use of existing boreholes or new 

boreholes to act as scavenger wells and contain any contaminated groundwater. 

Modification of the approach to construction of some of the cross passages could be 

implemented and also changes in how TBM2 is operated could be made if effects are 

identified from TBM1. 

 

6.1.4 If significant negative effects on the River Misbourne are detected then localised stream 

lining may be necessary. It is also possible that there may be a beneficial effect. 

 

6.1.5 Negative impacts at unlicensed abstraction CFA08-GWUA03, located near Amersham and 

approximately 140m south-west of the tunnel may require mitigation in the form of 

provision of a temporary alternative water supply. This may involve provision of a 

temporary main or paying for additional water use if a main is already present on site or 

use of tankers depending upon the volume of water required and the quality required. 

This would only likely to be required for a period of 10 to 15 days for each TBM. 

 

7 Communication 
7.1.1 Communication between Align, HS2, the Environment Agency and Affinity Water will be 

critical during the periods when the TBM is in close proximity to the most sensitive 

receptors including the Affinity Water PWS and the two River Misbourne crossings. 

Relevant contacts are listed in Table 12. 
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7.1.2 Communication will be undertaken on an agreed regular timescale but this will be the 

basic communication schedule and will not preclude flexibility to change this, or 

additional ad hoc communication in response to specific activities or monitoring findings. 

The basic communication will include: 

 Daily phone contact between Align tunnel environment manager or Align 

groundwater data manager and Affinity Water. Others to join as required. 

 Weekly forward look call on Monday morning between Align tunnel environment 

manager, HS2, EA, and Affinity Water. Align tunnel Manager as required. 

 Monthly meeting at Main Compound between Align tunnel environment manager, 

Align tunnel Manager, HS2, EA, and Affinity Water. 

 

7.1.3 Reporting during construction will include the following: 

 Daily/weekly data transfer in excel format by email from Align to EA and Affinity 

Water during periods of daily and weekly monitoring. Any significant changes in 

water level or water quality would be flagged. 

 Monthly transfer of data logger information, except where there are specific 

requirements for more frequent data transfer associated with activities that could 

affect water levels. The data transfer would include a summary of any significant 

changes in water level or water quality. 

 Monthly monitoring reports summarising the data collected over the past month and 

flagging any issues, trends or deviations from expected results. 

 Annual formal interpretative assessment reports of all water monitoring data. 

 In the event of any sudden or unexpected changes or significant anomalies in the 

collected data then these would be checked and reported to HS2, the Environment 

Agency and Affinity Water immediately, especially if they are likely to result in a 

significant effect on Affinity Water sources. 

 

7.1.4 In the event that real time data are required from selected locations due to a particular 

risk or issue then a telemetry system could be installed. 
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Table 12: Contacts and authorisations during construction activities 
 

Name 

 

Organisation 

 

Contact No. 

 

Role 

 

Email address 

Key points of contact 

XXXX Align XXXX Align Water 

Manager 

XXXX 

XXXX Align XXXX Groundwater data 

manager 

XXXX 

XXXX HS2 XXXX HS2 water lead XXXX 

XXXX Environment 

Agency 

  XXXX        Consenting 

       Officer 

       (Groundwater) 

XXXX 

Other contacts 

XXXX Affinity 

Water 

XXXX   XXXX  

XXXX Affinity 

Water 

XXXX  XXXX  

XXXX Affinity 

Water 

XXXX Groundwater 

technical 

specialist 

XXXX 

XXXX Affinity 

Water 

XXXX Affinity Water / 

HS2 manager 

XXXX 

XXXX Environment 

Agency 

XXXX Water Quality 

Permitting Lead 

XXXX 

XXXX Align XXXX TBC XXXX 

XXXX Align XXXX TBC XXXX 

XXXX Align XXXX Early Works 

Environment 

Manager 

XXXX 

XXXX Align XXXX Environment 

Manager 

XXXX 

XXXX Align XXXX Align 

groundwater 

specialist 

XXXX 

XXXX Align XXXX Align 

groundwater 

specialist 

XXXX 

XXXX Align XXXX Align surface 

water specialist 

XXXX 
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Appendix A Monitoring Locations 
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ML037-RC014 

 

A! 

ML037-RO440 

ML037-RO439 
ML037-RC009

 

HS2 Ltd accept no responsibility for any circumstances, which arise from 
the reproduction of this map after alteration, amendment 

or abbreviation or if it issued in part or issued incomplete in any way. 

Legend 

Stockpile 

 

High Speed Two 

Scale at A3: 1:7,500          I 

© Crown copyright and database rights 2021 
OS 100049190 

Derived from (...cite the scale of the BGS data used...) scale BGS Digital Data 
under licence 2011/111 BP British Geological Survey. © NERC. 

Contains Environment Agency information © Environment Agency and database right. 

© Crown copyright material is reproduced with the permission of Land Registry 
under delegated authority from the Controller of HMSO. 

 

This material was last updated on [date] and may not be copied, distributed, sold    
or published without the formal permission of Land Registry and Ordnance Survey. 
Only an official copy of a title plan or register obtained from the Land Registry may 
be used for legal or other official purposes.   © Crown Copyright Ordnance Survey. 
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Borehole No: 

BOREHOLE LOG ML035-RC016 
ritchies Sheet 1 of 12 

 

Project Name: 
 
 

Project No: 

Amersham Tunnel to Calvert 

 
1G063 -AAZ. 

 

Survey Grid System: 

Co-ordinates: 

 

OSGB 

499287.56 mE 

193572.49 mN 

 

Hole Type: 

Checked By: 

Approved By: 

 

RC 

AB, CB 

PMcG 

Client: 

Engineer: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

Ground Level: 72.86 mOD Scale: 

Log  Status: 

1:25 

FINAL 

Date Started: 23/01/2017 Orientation: - - deg. Print Date: 21/11/2017 

Date Completed: 27/01/2017 Inclination: 90 deg. Final Depth: 55.50m 

Depth Sampling, Coring and In Situ Testing TCR If min 

Stratum Description Legend  
(Thick-   Level SCR   If ave   

water   
Well/ 

ness) (m) Depth 
Type   

Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill (m) (m) (mm)  %   (mins) %     (mm) 

MADE GROUND: Soft brown slightly sandy slightly 

I
f- L  _J 

gravelly clayey SILT. Gravel is angular to rounded fine to f-
 

coarse of flint, chalk and rare brick fragments. 
;:.  i 
-.z 

[Made Ground] t<0.50) ;:. i 
I':/   ">· 

0.30 -0.50 B :c;.
 

::z   "':.. 
Soft brown slightly sandy slightly gravelly clayey SILT. 
Gravel is angular to rounded fine to coarse of flint and 

'X •)<:;)< x x 

f-  .50 
f- 

72.36  

0.50 -0.70 B 
i-1 

rare chalk. X·k>< 
[Alluvium] i< X x t<0.50) 

' x-x;>< 
i< x x 
',.x- .·>' 

'<.· >< 

Firm orangish brown slightly gravelly silty CLAY with low 
.00 71.86 

subangular flint cobble content. Gravel is subangular to   1.00 -1.20 B 

rounded fine to coarse of flint. 1.20 71.66 
\ [Alluvium] I 

Drillers description: flint GRAVEL - flushed rotary casing f- 

through gravel to commence coring. f- 

f- 

 

- 
f- 

f-{1.30) 
f- 

 

 

- 
f- 

f- 

f- 

 

Recovered as: brown mottled light grey subangular to 
2.50 70.36 

subrounded fine to coarse GRAVEL of flint with medium 
subangular flint cobble content. Fines content possibly 90 

reduced by washing out during coring. :o: :: bo.45) 2.50 -3.00 RC    102 0 NA
 

[River Terrace Deposits] :\:: 
Assumed zone of core loss. Poor recovery in granular 

2.95 69.91 
-- 

-
 

soils with rotary coring. 

f- 

f- 

f- 
 

 

- 
tl1.05) NR 

- 
f- 

f- 

f- 33 
3.00 - 4.50 RC    102 0 

0 

Recovered as: brown slightly clayey subangular fine to . . - .00 68.86 -
 

coarse GRAVEL of nodular flint with high subangular flint   •*e :- 
cobble content (up to 70mm). Fines content possibly 

:
.,a

:<
..=

::
.

-
.. - 

reduced by washing out during coring. t<0.50) NA 

[River Terrace Deposits] 
•*e ·:_ 

- 
 

Assumed zone of core loss. Poor recovery in granular 

 
 

.50 68.36 
f- 

soils with rotary coring. f-
 

 
t<1.00) 

 

 
f- 

 
 
 
 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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1:25 

FINAL 
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Depth Sampling, Coring and In Situ Testing TCR If min 

Stratum Description Legend  
(Thick-   Level SCR   If ave   

Weter   
Well/ 

ness) (m) Depth 
Type   

Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

Assumed zone of core loss. Poor recovery in granular f- 

soils with rotary coring. f-
 

f- 
 

f- 

4.50 -6.00 RC    102 NR 
f- 

 

f- 
 

f- 

f- 33 

Recovered as: brown slightly sandy clayey subangular <'> ;'-' 
.50 67.36 0   f---

 

:. 
cobble content (up to 60mm). Sand is fine to coarse. 

..   _ :.·::. 
f- 0 

- 
Fines content possibly reduced by washing out during t<0.50) NA 

coring. - 
[River Terrace Deposits] f- 

   T-1· - 

No recovery. Driller notes flush returns of orange SAND. 

f- 

-.oo 
f- 

 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 

66.86 
 
 
 
 
 
 
 
 
 

0 
H1.5o> 6.00 -7.50 RC    102 0 
f- 0 
f- 

f- 

f- 
 
 

 
f- 

 

f- 
 

f- 
 

f- 

f- NR 
f- - 
f- 

f- 
 

f- 

No recovery. Driller notes flush returns of CHALK. 
7.50 65.36 --

 
f- 

 

f- 

f- 

f- 

f- 

f- 
 

f- 

f- 0 
tf1.00) 7.50 -8.50 RC    102 0 

0 
f- 

f- 

f- 

f- 

f- 
 

f- 

 

 
Structureless CHALK composed of light yellowish white 

 

f- 
 

f- ::.50 64.36 

slightly gravelly sandy SILT. Gravel is very weak, low f-
 

f- 

density, light greyish white and subrounded to rounded. 100 - 
With occasional subrounded cobbles of rinded flint (up to 80.50) 8.70 -8.80 D 0 NI 

80mm). (Grade: Dm) 8.50 -9.00 RC    102 0 - 
[Lewes Nodular Chalk Formation] 

f- ::.oo 63.86 
Assumed zone of core loss. f- 

f- 

f- 

t<0.40) NR 

f- 
 

f- 

Structureless CHALK composed of light greyish white 
9.40 63.46 

73 
-

 

slightly sandy silty subangular to subrounded GRAVEL. f- 0 
Clasts are very weak to weak, low to medium density, f- 0 

f- 

light greyish white locally with orangish brown staining 

and subangular to subrounded. With rare subangular fine t<1.10) 
9.00 - 10.50   RC    102 

NI 
to coarse gravel and cobbles of flint. (Grade: De) 
[Lewes Nodular Chalk Formation] 

 

 
f- 9.90 - 10.00 D 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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ML035-RC016 
Sheet 2 of 12 
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Well/ 

ness) (m) Depth 
Type   

Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

Structureless CHALK composed of light greyish white f- 

slightly sandy silty subangular to subrounded GRAVEL. f-
 

Clasts are very weak to weak, low to medium density, - 
light greyish white locally with orangish brown staining NI 

and subangular to subrounded. With rare subangular fine - 
to coarse gravel and cobbles of flint. (Grade: De) 

   [Lewes Nodular Chalk Formation]   
f- 

0.50   62.36 
Assumed zone of core loss. f- 

f- 
 

f- 

t<0.40) NR 

f- 
 

f- 

Structureless CHALK composed of light greyish white 
10.90  61.96 f---

 

slightly sandy silty subangular to subrounded GRAVEL. f- 

Clasts are very weak to weak, low to medium density, f- 

light greyish white locally with orangish brown staining f-
 

f- 

and subangular to subrounded. With rare subangular fine f- 10.50 -12.00  RC   102 0 
to coarse gravel and cobbles of flint. (Grade: De) f- 0 

[Lewes Nodular Chalk Formation] f- - 
t:<_1.10) NI 

f- 
- 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 

Assumed zone of core loss. 
2.00 60.86

 

12.oom : Lost flush returns. f-
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 

f- 

tf1.00) NR 

f- 
 

f- 

f- 30 
f- 12.00 - 13.50   RC    102 0 
f- 0 
f- 

 

f- 
 

f- 

Drilling disturbed: very weak low density light greyish 
3.00 59.86 -

 

white CHALK with rare flint fragments (up to 70mm). f-
 

f- 

Fracture set 1: horizontal to 20 degrees dosely spaced f- 

(90/100/110), undulating slightly rough, no infill. Fracture f- 
f- 

set 2: one 45 degree fracture, planar rough, no infill. f- 

[Lewes Nodular Chalk Formation] f-
 

13.00 - 13.10m : Flint fragments (up to 70mm), possible 
f-

 

flint band. f- - 
f- NI 
f- - 
f- 

f- 
 

f- 
 

f- 
 

f- 

13.90 -14.00 D 60 
f-:  .OO) 13.50 -14.50   RC    102 0 

 

14.20 - 14.50m : Assumed zone of core loss. 

f- 0 
f- 

f- 

f- - 
f- 

 

f- 

f- NR 
f- 

 

f- 

14.50 - 14.58m : Flint fragments (up to 90mm), possible 
f-

 

flint band. f- 
f- 

 

f- 

 
 
 

100    90 
f- 14.50 - 15.00   RC    102 0 100 
f- 0 110 
f- 

 

f- 

  f-   

:.oo  57.86 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Assumed zone of core loss. 

(m) 
 

f- 

f- 

f- 

(m) mm    %    (mins) 

t<0.40) 

f- 

 
Very weak to weak, medium density, greyish white 

CHALK with occasional thin grey laminations (marl 

seams) and marl filled burrows. Fracture set 1: horizontal 

to 30 degrees closely spaced (40/120/380), undulating 

slightly rough, with black specks and no infill. Fracture 

set 2: 30 to 60 degrees, medium spaced (579/650/3000), 

undulating slightly rough, locally with dark yellow 

staining, no infill. Fracture set 3: three 80 degree 

fractures, slightly rough, no infill. (Grade: A2/3) 

[Lewes Nodular Chalk Formation] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18.00 - 18.07m : Flint fragments (up to 60mm). 
 
 
 
 
 
 
 
 
 
 

 
18.78 - 18.90m : Possible void visible on televiewer. 
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57.46 
 
 
 
 
 

 
15.00 - 16.50   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
16.50 - 17.50   RC    102 

 
 
 
 
 
 

17.40 - 17.50    D 
 
 
 

17.50 - 18.00   RC    102 
 
 
 
 
 
 

 

18.20 - 18.40    c 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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19.50 - 21.00   RC    102 

 

100 
61 
53 

 
 
 
 
 

21.00 - 21.40m : Drilling disturbed. Recovered non-intact. 

60 
120 
400 

 
 
 
 
 

Medium strong, very high density, dark greyish white
 50.96

 

CHALK with occasional thin grey laminations (marl 

wisps). Fracture set 1: horizontal to 20 degrees closely 

spaced (40/170/320), undulating slightly rough, with 

green staining on fracture surfaces and no infill. Fracture 

set 2: three 60 degrees to vertical fractures medium 

spaced (240/-/350), undulating slightly rough, with no 

infill. Chalk Rock. (Grade: A3) 
[Lewes Nodular Chalk Formation] 

21.90 - 22.05m : Drilling disturbed. Recovered non-intact. 

100 
21.00 - 22.50    RC     102 33 

30 

 
 
 

40 
200 
350 

 

93 
23.20 - 23.60m : Drilling disturbed. Recovered non-intact. 22.50 - 24.00    RC     102 40 

Possible dissolution features visible on televiewer? 37 

23.70 - 23.90 c 
 
 

f-cW-  e-ak,_m_e_dium de-n-sity, light_g_re_yish_w_h ite-CH A L Kwi th--l='f'='=F+-94.00      48·86 

frequent marl burrows and rare chalk interclasts. 

Fracture set 1: horizontal medium spaced, undulating 
slightly rough, with frequent black specks and dark 

yellow staining. Fracture set 2: one 70 degree fracture, 

rough undulating, with black specks and no infill. (Grade: 

A3) 

[Lewes Nodular Chalk Formation] 

 
 
 
 
 
 
 
 

100 
43 
37 

 

24.00 - 25.50   RC    102 
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25.25 - 25.30m : Grey marl seam. 

 

 

 
25.50 - 25.90m : Drilling disturbed. Recovered non-intact. 

NI 
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200 
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with thin grey laminations (marl wisps) and frequent marl 

burrows. Fracture set 1: horizontal to 20 degrees, 
medium spaced (5/430/600), undulating slighUy rough 

with frequent black specks and dark yellow staining, no 

infill. Fracture set 2: 45 to 60 degrees, widely spaced 

(10/1200/1400), undulating slighUy rough, with frequent 

specks dark yellow staining. Fracture set 3: rare 60 

degrees to vertical, undulating slightly rough, with 

frequent black specks and no infill. (Grade: A2) 

[New Pit Chalk Formation] 

 
 
 

 
25.50 - 27.00   RC    102 
21.00 - 31.50 

 
 

 
26.60 D 

26.60 - 26.70 D 

 
 

 
100 
40 

Falling 6.7E--006  mis  37 
Head 

 

 
27. 1O - 27. 17m : Grey marl seam. 

 
 
 

 
Grey marl seam. Possibly Upper Glynde Marl? 

   New Pit Chalk Formation   

Weak, medium density, light greyish white CHALK locally 

with thin grey laminations (marl wisps) and frequent marl 

burrows. Fracture set 1: horizontal to 20 degrees, 

medium spaced (5/430/600), undulating slighUy rough 

with frequent black specks and dark yellow staining, no 

infill. Fracture set 2: 45 to 60 degrees, widely spaced 

(10/1200/1400), undulating slighUy rough, with frequent 

specks dark yellow staining. Fracture set 3: rare 60 

degrees to vertical, undulating slightly rough, with 
frequent black specks and no infill. (Grade: A2) 

[New Pit Chalk Formation] 
27.60 - 27.90m : Drilling disturbed. Recovered non-intact. 

27.60 - 33.00m : Drilling disturbed. Recovered non-intact. 

 

45.34 

45.26 

 
 
 
 

 
27.00 - 28.50   RC    102 

 
 
 

 
100 
53 
43 

 
 
 
 
 
 
 
 
 

NIDO 

40 
110 

 
 
 
 
 
 

 
Grey marl seam. Possibly Lower Glynde Marl? 

New Pit Chalk Formation 

Weak, medium density, light greyish white CHALK locally 

with thin grey laminations (marl wisps) and frequent marl 

burrows. Fracture set 1: horizontal to 20 degrees,  

medium spaced (5/430/600), undulating slighUy rough 
with frequent black specks and dark yellow staining, no 

infill. Fracture set 2: 45 to 60 degrees, widely spaced 
(10/1200/1400), undulating slighUy rough, with frequent 
specks dark yellow staining. Fracture set 3: rare 60 

 
 

43.61   28.50 - 30.00   RC    102 
43.54 

 
 
 

29.45 - 29.70    c 

 

100 
60 
57 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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degrees to vertical, undulating slightly rough, with 

frequent black specks and no infill. (Grade: A2) 

[New Pit Chalk Formation] 

(m) (m) 

 

30.00 - 30.20    c 

mm    %    (mins) 

 
 
 
 

83 

30.00 - 31.50    RC     102 20 
17 

 
 
 

31. 17 - 31.60m : Flint fragments (up to 60mm), possible 

flint band. 

31.35 - 31.41m : Grey mart seam. 
 

31.50 - 31.57m : Flint fragments (up to 20mm). 

 
 
 
 
 
 
 
 

NIDO 
40 
110 

 
 
 
 
 
 
 
 

 
Grey marl seam. Possibly New Pit Marl 2? 

New Pit Chalk Formation 

Weak, medium density, light greyish white CHALK locally 

with thin grey laminations (marl wisps) and frequent marl 

burrows. Fracture set 1: horizontal to 20 degrees,  

medium spaced (5/430/600), undulating slighUy rough 

with frequent black specks and dark yellow staining, no 

infill. Fracture set 2: 45 to 60 degrees, widely spaced 

(10/1200/1400), undulating slighUy rough, with frequent 

specks dark yellow staining. Fracture set 3: rare 60 

degrees to vertical, undulating slightly rough, with 

frequent black specks and no infill. (Grade: A2) 

[New Pit Chalk Formation] 

 
 
 
 

40.46 
40.41 

 

31.50 -33.00    RC     102 
100 
9 

9 

 

 
 

33.00 - 34.50   RC 
 
 
 
 
 
 
 
 
 
 
 
 
 

34.30 - 35.05   c 
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100 
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0 

 
 
 

NIDO 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 

SCR   If ave Well/ 

 

 
Weak, medium density, light greyish white CHALK locally 

with thin grey laminations (mart wisps) and frequent mart 

burrows. Fracture set 1: horizontal to 20 degrees, 

ness) (m) 
(m) (m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x Weter Backfill 

medium spaced (5/430/600), undulating slighUy rough 

with frequent black specks and dark yellow staining, no 

infill. Fracture set 2: 45 to 60 degrees, widely spaced 

(10/1200/1400), undulating slighUy rough, with frequent 

specks dark yellow staining. Fracture set 3: rare 60 

degrees to vertical, undulating slightly rough, with 

frequent black specks and no infill. (Grade: A2) 

[New Pit Chalk Formation] 
 

Weak, medium density, light greyish white CHALK with 

rare thin grey laminations (mart wisps). Fracture set 1: 

horizontal to 20 degrees, medium spaced (40/400/550), 

undulating slighUy rough with frequent black specks and 

dark yellow staining, no infill. Fracture set 2: 40 to 60 

degrees, widely spaced (50/900/2500), undulating 

slightly rough, with frequent specks dark yellow staining. 

Fracture set 3: rare 80 degrees to vertical, undulating 

slightly rough, with frequent black specks and no infill. 

(Grade: A2) 

 
 
 
 
 
 
 
 
 

 

36.96 

34.50 - 36.00   RC    102  

 
40 

100     120 
73     450 
63 

[New Pit Chalk Formation] 100 

36.00 -37.50    RC     102 37 
0 

37. 15 - 37.30m : Drilling disturbed. Recovered non-intact. 
 
 

NIDO 
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38.70 - 38.80 D 
 
 
 

 

39.00 - 39.22   c 

100 
23 
0 

 

39.29 - 39.36m : Tabular ffint fragments (up to 20mm). 

Sheet ffint visible on televiewer. 

 

 
100 
53 
47 

 

39.00 - 40.50    RC     102 
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Weak, medium density, light greyish white CHALK with 

rare thin grey laminations (mart wisps). Fracture set 1: 

horizontal to 20 degrees, medium spaced (40/400/550), 

undulating slighUy rough with frequent black specks and 

dark yellow staining, no infill. Fracture set 2: 40 to 60 

degrees, widely spaced (50/900/2500), undulating 

slighUy rough, with frequent specks dark yellow staining. 

Fracture set 3: rare 80 degrees to vertical, undulating 

slighUy rough, with frequent black specks and no infill. 

(Grade: A2) 

[New Pit Chalk Formation] 

(m) (m) mm    %    (mins) 

 
 

Grey mart seam. Possibly New Pit Mart 1? 

   New Pit Chalk Formation   

Weak, medium density, light greyish white CHALK with 

rare thin grey laminations (mart wisps). Fracture set 1: 

horizontal to 20 degrees, medium spaced (40/400/550), 

undulating slighUy rough with frequent black specks and 

dark yellow staining, no infill. Fracture set 2: 40 to 60 

degrees, widely spaced (50/900/2500), undulating 

slighUy rough, with frequent specks dark yellow staining. 

Fracture set 3: rare 80 degrees to vertical, undulating 

slighUy rough, with frequent black specks and no infill. 

(Grade: A2) 

[New Pit Chalk Formation] 
41.23 - 42.00m : Drilling disturbed. Recovered non-intact. 

 
 
 
 

 
42.30 - 42.35m : Orange staining. Sponge bed. 

31.90 

1.05    31.81 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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45. 70 - 46.35m : Drilling disturbed. Recovered non-intact. 
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Drilling disturbed. Recovered as weak, low density, light 

greyish white CHALK. With abundant randomly 

orientated fractures, closely spaced, infilled (<3mm) with 

soft brown clay. (Grade: B3) 

[New Pit Chalk Formation] 
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Drilling disturbed. Recovered as weak, low density, light 
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soft brown clay. (Grade: B3) 

[New Pit Chalk Formation] 
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Drilling disturbed. Recovered as weak, low density, light 

greyish white CHALK. With abundant randomly 

orientated fractures, closely spaced, infilled (<3mm) with 

soft brown clay. (Grade: B3) 

[New Pit Chalk Formation] 

(m) (m) mm    %    (mins)  
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Borehole No: 

ML035-RC016 
Sheet 12 of 12 



 

,,. ba rn 
ritchies 

 

Project Name: 

Project No: 

Client: 

Engineer: 

 

Date Started: 

Date Completed: 

 
Borehole No 

BOREHOLE  INFORMATION SHEET ML035-RC016 
Sheet 1 of 2 

Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: RC 

1G063  -AAZ Co-ordinates: 499287.56 mE Checked By: AB, CB 

High Speed 2 (HS2) Ltd  193572.49 mN Approved By: PMcG 

High Speed 2 (HS2) Ltd Ground Level: 72.86 mOD Log  Status:  FINAL 

Date: 21/11/2017 

23/01/2017 Orientation: - - deg. 

27/01/2017 Inclination: 90 deg. Final Depth: 55.50m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Lead Driller Loaaer Remarks 

0.00 1.20 IP 23/01/2017 23/01/2017 Insulated digging tools  

Geobor-S 
 

PCD 
L. Roberts I. Soley 

 1.20 4.50 RC 23/01/2017 23/01/2017 Cornacchio 305 L. Roberts C. Elenwa 

      
(146) 

   4.50 55.50 RC 24/01/2017 26/01/2017 Cornacchio 305 Geobor-S PCD D. Fitzpatrick C. Elenwa 
(146) 

Bolin 11-Drillina Pro iress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Date Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

23/01/2017 07:30 0.00 0.00 Dry start of shift 2.50 168 
 

2.50 168 
 23/01/2017 18:00 4.50 4.50 1.90 End of shill 55.50 146 55.50 146 

24/01/2017 07:30 4.50 4.50 1.90 start of shift 
24/01/2017 17:00 27.00 27.00 9.20 End of shill 
25/01/2017 07:30 27.00 27.00 9.70 start of shift 
25/01/2017 17:00 55.50 55.50 8.30 End of shill 
26/01/2017 07:30 55.50 55.50 9.80 start of shift 
26/01/2017 18:00 55.50 0.00 End of shill 

water Added Records 27/01/2017 07:30 55.50 0.00 start of shift 

27/01/2017 15:00 55.50 0.00 End of shill From (m) To (m) Volume (lltres) Remarks 

    

Depth Related Remarks Chisellin iDetails Drillino Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

1.20 2.50 Flushed SW casing to 2.50m to commence coring. 
    

2.50 3.00 100-100 Polymer- Brown 
3.00 7.50 Poor recovery - rotary coring unsuitable for ground conditions (sand and 

   
Purebore 

 
  

graveQ. 3.00 4.50 50- 50 Polymer- Brown 
7.50 8.50 Drillers note: poor recovery in poor quality chalk. 

   
Purebore 

 7.50 

 
Drillers note: assumed top of chalk - flush colour changed to white. 4.50 6.00 60- 80 Polymer- Orange 

21.00 31.50 Permeability test carried out in standpipe 
   

Purebore 
 6.00 7.50 50- 50 Polymer- Orange 

   
Purebore 

 7.50 8.50 70- 70 Polymer- White 
Purebore 

water Strikes Monitorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m) To (m)  Dl a(mm) Pipe Type Remarks From (m) To (m) Legend Desaiption 

       
SP 1 0.00 21.50 50 Plain 

 
0.00 0.05 910 Flush cover 

SP 1 21.50 31.50 50 Slotted 0.05 0.50 906 Concrete 

0.50 19.00 904 Grout 
19.00 21.00 903 Bentonite 
21.00 31.50 902 Gravel 

31.50 33.50 903 Bentonite 
33.50 55.50 904 Grout 

Standard Penetration Test Results 

Depth (ml Type N Vslue Casina (m ater (ml SWPen(mm Blows1 Pen1(mml Blows2 Pen2(mml Blows3 Pen3(mml Blows4 Pen4(mml Blows5  P en5(mml Blows6 Pen6(mml Hammer E. Ratio% 

                    

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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,,. ba rn BOREHOLE  INFORMATION SHEET 
Borehole    No

 
ML035-RC016 

ritchies Sheet 2 of 2 

Project Name: Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: RC 

Project No: 1G063  -AAZ Co-ordinates: 499287.56 mE Checked By: AB, CB 

Client: High Speed 2 (HS2) Ltd  193572.49 mN Approved By:  PMcG 

Engineer: High Speed 2 (HS2) Ltd Ground Level: 72.86 mOD Log  Status:  FINAL 

Date: 21/11/2017 

Date Started: 23/01/2017 Orientation: - - deg. 

Date Completed: 27/01/2017 Inclination: 90 deg. Final Depth: 55.50m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Lead Driller Loaaer Remarks 

           

Bolin 11-Drillina Pro iress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Date Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

      
2.50 
55.50 

168 
146  

2.50 
55.50 

168 
146  

water Added Records 

From (m) To (m) Volume (lltres) Remarks 

    

Depth Related Remarks Chisellin iDetails Drillino Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

       
8.50 

 

12.00 

12.00 
 

55.50 

60- 60 
 

0 

Polymer- 
Purebore 
Polymer- 

Purebore 

vvnite 
 

No returns 

water Strikes Monilorino Instal lation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m) To (m) Dla(mm) Pipe Type Remarks From (m) To (m) Legend Desaiption 

                  

Standard Penetration Test Results 

Depth (ml Type N Vslue Casino Cm  W ater (m) SWPen(mm Blows1 PenHmm) Blows2 Pen2(mm) Blows3 Pen3(mm) Blows4 Pen4(mm) Blows5 Pen5(mm) Blows6 Pen6(mm) Hammer E. Ratio% 

                    

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

 

BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Info 06/04/2017 
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DISCONTINUITY  SHEET 
Borehole No 

ML035-RC016 

ritchies Sheet 1 of 1 

  

Project Name: 

Project No: 

 

Amersham Tunnel to Calvert 

1G063-AAZ 

 

Survey Grid System: 

Co-ordinates: 

 

OSGB 

499287.56 mE 

 

Hole Type: 

Checl<ed By: 

 
 

RC 

AB,CB 

Client: High Speed 2 (HS2) Ltd  499287.56  mN Approved By:  PMcG 

Engineer: High Speed 2 (HS2) Ltd Ground Level: 72.86 mOD Log Status:  FINAL 

    Date:  21/1112017 

Date started: 2310112017 Orientation: deg.    
Date Completed: 27/0112017 Inclination: 90 deg. Final Depth:  55.50m 

 
Top(m) Bllse(m) Type D SSR(mm) 

15.50 1s.ec RockJoi1t 10 S    ht    IOU  h 

15.76 1s.n RockJom 0 S   ht   IOU h 
15.117 Roi*Jom 10 S    ht    IOU  h 

Discontinuity Data 
MSR  (cm) JRC JCS Aperture Observation 

 
 

Und•lna I    10 I   Noinlil 

 

lrrllllngMaterlill 

15.87 , 
 

Rock.lc*ll 0 S  hi  IOU h 
Und•tn: 1   12 I  Noinlil 

15.87 16.00 Roi*Joilt "' S   ht    IOU  h 

S   ht   IOU h 

15.92 18.00 Rock.lc*ll 30 
Hl.M hi  IOU h Undia.lh 12 Nolnlll 12 

S Undia.lhp Nolnlll 

Rock.k*d 

irT I .. .. : t-------11-------+-I;'=i! ---- -+--- --+----- - 

18.15 Roi*Joi'lt I .=-
. 

I S   ht   IOU h 
Und•tn1 

17.05 17.0ll Rock  Jam 0 S  hi   IOU h Und•tilq 

17.64 11.n RockJoi1t S   ht   IOU h 

111.15 111.16 Roi*Joi1t 0 S    ht    IOU  h 

18.26 

18.50 

Und1Mti11 

Und1Mti11 

RockJoi1t S   ht    IOU  h 

111.87 18.87 RockJoi1t " S    hi   IOU  h 

111.78 Rollk-lnlnl 10 Ro   h 

Undia.tn1 
Undu 

111.87 18.81 Rock.Joni: 10 S    hi   IOU  h .... atng mfil 

111.95 111.97 RockJoi1t 10 S  hi   IOU h 
19.09 18.20 RockJoi1t 80 S   ht   IOU h 

18.12 18.20 Roi*.k*d 
19.37 Rock.Jom 

S   ht   IOU h 

S   ht   IOU  h 
19.53 10.53 RockJoi1t 5 S   ht   IOU  h 10 

19.159 19.7(1 Rot*Joi1t 0 S   ht   IOU  h 
19.87 20.1(1 Rock.Joill S  ht  IOU  h M 

M 

20,77 20.!S RockJMll S  hi   IOU h 
20.77 20.7' RockJMll 0 S   ht    IOU h 10 
21.09 """' Rock.lc*ll 80 S   ht    IOU  h 
21.73 ,,... .. hi   IOU  h 
21.08 21.1Cl Rock.k*rt 0 S   ht    IOU  h M 21.29 """' 0 S   ht   IOU h M 

Roc*Joi1t 

Roefl:Joilt 0 S   ht   IOU h I :::::: 

21.M ,, 
RockJoi1t S 

21.95 2222 Roctc:JMll 90 S   hi   IOU h uncHlalhg I  18 I No lnlll 
22.14 22.15 Roctc:JMll 0 S   hi   IOU h Und.-1ha I    12 I     Nolnlll 
22.21 2222 Roctc:JoMmll 0u 
22.22 22-"' Roctc.lc*rt 8..0, 

SS..,hhli.., IIOOUU"hh Und•lh 12 No lnlll 
Sco....h..iL. r_o,u,_.h. , ,_........ 14 No lnlll 

22.79 22.00 Roctc:Joi11 0 S   hi   IOU h 
-+-7,.,,   +- +-eN o;  . -+ --i -------------------------------------------- i 

22.98 2320 Roctc:Joi11 0 S   hi   IOU h 

22.08 22... Roctc:Joi11 0 S   ht   IOU h 
24.17 24.18 Roctc:Joi11 0 S   hi  IOU h 
24.00 2525 Roctc:JMll S   hi   IOU h 

24.00 24.07 Roctc:JMll 0 S   hi   IOU h 
27.00 27.1Cl 

27.13 27.14 Roctc.lc*rt 0 S   hi   IOU h 

Roctc:Joi11 0 hi   IOU h 

27.llO 28.00 Roctc:Joi11 S   ht   IOU h 
28.44 28A5 Roctc:Joi11 0 S   hi   IOU h 
28.00 29.14 Roctc:JMll " S   hi   IOU h 

10 Noinlil 

10 Noinlil 

12 Noinlil 

18 Nolnlll 
14 Nolnlll 

14 Nolnlll 

12 Nolnlll 

10 Noinlil 

  111 Noinlil 

14 Noinlil I  Nolnlll 

20.29 20.30 Roctc:JMll 0 S   hi   IOU h 

29.74 20.78 Roctc:JMll 0 S   hi   IOU h 
20.00 30.00 Roctc:JMll 0 S   hi   IOU h 

30.19 30.70 Roctc:Joi11 S   hi   IOU h 

30.55 30.eo Roctc:Joi11 S   hi   IOU h 
30.55 Roctc:Joi11 60 S   hi  IOU h 
31.06 31.07 Roctc:Joi11 0 S   hi  IOU h 
31.50 Roctc:JMll 90 S   hi   IOU h 
31.N 31.90 Roctc.mn 0 S  hi  IOU h 

12 
10 Nolnlll 

12 Nolnlll 

: I :::::: 

: I :::::: 
14 I     Noinlil 
14 I     Nolnlll 

32.0B 32-"' Roctc:Joi1t ":
 S   ht   IOU h I :::::: 

32.0B 32.00 Roctc:Joi11 0 Ro     h 
32.53 32.54 Roctc:Joi11 0 S   hi   10unh 
32.53 33.00 Roctc:Jom S  hi  IOUOh 

33.00 33.70 Roctc:Joi11 "' S   hi   10unh 
33.37 33.30 Roctc:Joi1t 0 S   hi   10unh 

33.40 34A5 Roctc:Joi1t " Ro    h 

10 I   No;1 
10 Noinlil 

12 Noinlil 

14 Noinlil 

14 I Noinfil 

12 Noinfil 

115 Noinfil 

33.00 34.00 Roctc:Joi1t Ro   h I :::::: 
34.21 3422 Roctc:JMll 0 S   hi   IOU h 
34.44 34... Roctc:JMll 0 S   hi   IOU h 

34.57 34.58 Roctc.lc*rt 0 S   hi   rou h 

34.58 34.80 Roctc:Joi1t 0 S   ht   IOU h 

34.77 34.7' Roctc:Joi1t 0 S   hi  IOU h 

35.22 3023 Roctc:Joi11 0 S   ht   IOU h 
35.37 30.30 Roctc:Joi11 0 S   hi   IOU h 

35.52 30.53 Roctc:JMll 0 S   hi   IOU h 

10 I  Nolnlll 

12 Nolnlll 

10 Noinfil 

12 I  Noinfil 
10 Noinlil 
10 Noinlil 
10 Nolnlll 

35.73 30... Roctc:JoMmll 9,,0.. S5MMhilll IiuOuUnlh'I Und.-lh I 12 No lnlll 

38.00 38.112 Roctc:JM• ll 90 S-- h• i•  IOU h· SleDDed 18 Nolnlll 38.00 38.12 Roctc.lc*rt 80 S  hi  10uah ath 14 Nolnlll 
3.5...1.5. 30.112 Roctc:Joi11 " Rso  .h-  eel 115 Noinlil 



.......... " 

...,. s.- 

37.50 
" 

S   hi   IOU h 

,..., "' 

38.74 Roctc:Joi11 20 

35.77 Roctc:Joi11 0 
35.77 38.98 Roctc:JMll S   hi   IOU h 

35.87 Roctc:JMll 0 S   hi   IOU h Roctc:JMll 0 S   hi   IOU h 

 
15 Noinlil 

15 Noinlil 
14 Nolnlll 

10 Nolnlll 12 I  Nolnlll 
38.95 
37.11 37.12 Roctc.lc*rt 0 S   hi   rou h 

37.115 37.17 Roctc:Joi11 0 S   hi   IOU h 
37.25 37.50 Roctc:Joi11 S   hi   IOU h 
37.35 37.36 Roctc:Joi11 0 S   hi   IOU h 

38.60 Roctc:Joi11 "' 

 
14 Nolnlll 

a Noinlil 
 

Planar I    12 I     Noinlil 

St. 16 Noinlil 

37.74 37.75 Roctc:JMll 0 S   hi   IOU h Undia.lh 14 Nolnlll 
37.97 37.98 Roctc:JoMmll 110u S<>  hmi  IiOuuU hn Undia.lh 12 Nolnlll 
38.04 38.05 Roctc:J01_1.1..1. 0" S.,....h..i... r_ou.. h.. Planar 10 olnlll   

38.15 38.50 Roctc:JMll " S   hi   IOU h Und1Mth11 14 Nolnlll 38.28 3820 Roctc:Jo--i'1·-1·' I 0-"' I ..'Sh·..·.iL·I·OU-..?·h.·. I ""-".".·"-·· q I"12 I NNooin;liIl 
38.19 3820 Roctc:Joi11 0 S   hi  IOU h 

S 38.38 38.30 Roctc:Joi11 0 S   hi   IOU h 

 

 14 Noinlil 38.00 38... Roctc:Joi1t .. 
 
 

 

hi   IOU h 

38.44 38A5 Roctc.lc*rt 0 S   ht   IOU h 

38.51 38.80 Roctc.lc*rt 0 S   hi   IOU h I ::=: 
38.00 38.70 Roctc-lnlnl 0 s.- 
38.77 387 
38.81 

Roctc:Joi11 SmhlNIOUDh 

Roctc:Joi11 0 Slghlly10ugh 

 
 

Planar 10 I     Noinlil 

 

 

 
Groundwater levels can be subject to seasonal, tidal and other nuctuations and should not be taken as constant. 

 
Reason for Hole Termination:  Reached scheduled depth 
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Borehole No: 

BOREHOLE LOG ML035-R0002a 
ritchies Sheet 1 of 5 

 

Project Name: 
 
 

Project No: 

Amersham Tunnel to Calvert 

 

1G063 -AAZ. 

 

Survey Grid System: 

Co-ordinates: 

 

OSGB 

499179.42 mE 

193641.03 mN 

 

Hole Type: 

Checked By: 

Approved By: 

 

RC 

PMcG, CB 

PMcG 

Client: 

Engineer: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

Ground Level: 70.95 mOD Scale: 

Log  Status: 

1:25 

FINAL 

Date Started: 24/01/2017 Orientation: - - deg. Print Date: 21/11/2017 

Date Completed: 27/01/2017 Inclination: 90 deg. Final Depth: 25.00m 

Depth Sampling, Coring and In Situ Testing TCR If min 

Stratum Description Legend  
(Thick-   Level SCR   If ave   

Weter   
Well/ 

ness) (m) Depth 
Type   

Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

Firm brown slightly sandy gravelly clayey SILT. Gravel is   x x x f- L  _J 

subangular and subrounded fine to coarse of flint. • x,)<;;>- ·.z   ">·
 

x x x .>- 
[Alluvium] • x,:k;;>- ·.z   ">· 

x. x x f- i 
·x·x.;::: I':/  ">· 

x x x  f- :t:i· i 
·x,)<;; 

x x x k1.00) 
·x,X;> f- 

x ;;( x 
·x,)o 

x. x x f- 
• x,)<;;>- 

x x x . >- 

•,.x,.:k.;); 

0.50 B 
:;z   "'·. 

-          '  

Stiff orangish brown very gravelly CLAY with medium -0.2....   I- 

.00 69.95 1.00 B 

subangular flint cobble content. Gravel is subangular to 
_0_('.1-

 

subrounded fine to coarse of flint. >-1.20 69.75 
\ [Alluvium] I f-

 
f- 

No recovery. Driller notes flush returns of SAND and f- 

GRAVEL. f- 

[Alluvium] 
f-

 

f- 
f- 
f- 0 
f- 1.20 - 2.20 RC    102 0 
f- 0 
f- 

f- 

f- 

f- 

f- 
f- 
f- 

f- -- 
f- 

f- 

f- 2.20 - 2.50 50 / 150 
f- 
f- 
f- 0 

f- 

f- 0 
f- 

f- 

f- 

f- 
f- 
f- -- 

- 
H4.20> NR 

 

f- 

f- 

f- 0 

f- 
f- 0 
f- 
f- 

 

f- 

f- 

f- 

f- - 
f- 
f- 
f- 3.70 - 4.00 s 50 / 150 
f- 
f- 3.70 - 4.20 RC    102 0 

0 
f- 

f- 

f- 

f- -- 
f- 
f- 
f- 
f- 0 
f- 4.20 - 4.70 RC    102 0 
f- 0 
f- 

f- 

f- 
f- -- 
f- 
f- 0 
f- 0 
f- 0 
f- 4.70 -5.20 RC 102 

 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
 
 

Office: BAM Ritchies, Glasgow Road, Kilsy1h, Glasgow G65 9BL BAM R Borehole Log 06/0412017 
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Borehole No: 

BOREHOLE LOG ML035-R0002a 
ritchies Sheet 2 of 5 

 

Project Name: 
 
 

Project No: 

Amersham Tunnel to Calvert 

 

1G063 -AAZ. 

 

Survey Grid System: 

Co-ordinates: 

 

OSGB 

499179.42 mE 

193641.03 mN 

 

Hole Type: 

Checked By: 

Approved By: 

 

RC 

PMcG, CB 

PMcG 

Client: 

Engineer: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

Ground Level: 70.95 mOD Scale: 

Log  Status: 

1:25 

FINAL 

Date Started: 24/01/2017 Orientation: - - deg. Print Date: 21/11/2017 

Date Completed: 27/01/2017 Inclination: 90 deg. Final Depth: 25.00m 

Depth  Sampling, Coring and I n Situ Testing TCR If min 

Stratum Description Legend  
(Thick-   Level SCR   If ave   

Weter   
Well/ 

ness) (m) Depth 
Type   

Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

No recovery. Driller notes flush returns of SAND and f- 

GRAVEL. 
f- - 

[Alluvium] f- -- NR 
f- 

 

f- 
 

f- 

No recovery. Driller notes flush returns of CHALK with 
5.40 65.55 5.20 -5.65 s N=50 

o -
 

f- o 

flints. f- 5.20 -5.70 RC  102 o 
f- 

f- 
 

f- 

f- -- 
f- 

 

f- 
 

f- 

f- o 
f- 5.70 -6.20 RC   102 o 
f-- o I- 

t<1.30) NR 
 
 

 

f- 

f- -- 
f- 

 

f- 

- 1  = ·' 
1 = ·' 

f- 

o 1 = 
f- 6.20 -6.70 RC   102 o 
f- o 
f- 

 

f- 
 

f- 

Drilling disturbed. Recovered as: dark grey slightly 6.70 64.25 1 = 
gravelly subrounded COBBLES of flint. Gravel is 

Ho.3o) 
- 

 

subrounded coarse of flint. 
NA 

f- - 

[Lewes Nodular Chalk Formation] 
 -.oo 63.95 -

 
No recovery. Driller notes flush returns of CHALK with f- 

flints. f-
 

f- 
 

f- 

f- 

f- 

f- 
f- 20 
f- 6.70 -8.20 RC   102 o 
f- o 

 
f- 

 

f- 

f- 7.65 
f- 7.65 EW 
f- 

f- 

f- 
 

f- 
 

f- 
 

f-- 

f- 

f- 

f- 

f- - 

f- 1 = 
t<2.70) NR 

1 =
 

f- 
 

f- 
 

f- 

f- 

f- 
f- 

 

f- 
 

f- 

f- 

o 1 = 
f- 8.20 -9.70 RC   102 o 
f-- o 
f- 

 

f- 
f- 

f- 1   := ·' 
f- 0 I- ·' 

f- l <Fo 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Well/

 
ness) (m) Depth 

Type    
Dia   Rec  Blows    

Test   Test Result Units RQD  If max Backfill 
(m) (m) (mm)   %    (mins) %     (mm) 

No recovery. No flush returns at surface. f- 
9.70 - 10.45   RC   102 1d'6 : 

f- o 1d'6: ·' 
f- 

1d'6: ·' 
f- 

 

f- 10.43 EW 
f- 

f- 

f- 
 

f- 
 

f- 

- 1d'6: ·' 
1d'6 :·' 
1d'6 :·' o ·' 
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10.45 - 11.20    RC     102 o 1d'6: f- 

o 1d'6: ·' 
f- 

f- 

f-- 6.00 - 16.00 Falling m/s 
f- 

Head 
f- 

 

f- 
f- -- 

f- 1d'6 :·' 
f- 

o 1d'6 : 
f- 11.20 - 11.70   RC    102 
f- 

 
f- 

f- 1d'6: 
83.70) 
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-- NR 1d'6: 
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f- 11.70 - 12.20    RC     102 o 1d'6 : 
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f- -- 
f- 
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f- 

f- 12.20 - 12.70  RC   102 o 
f- o 
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f- 
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f-- 

1cf6: 
f- 1cf6 : 
f- 

1cf6 : 
 

Structureless CHALK composed of off-white clayey 

f- 

13.40    57.55 53 - 1cf6 : 

f- 12.70 - 14.20  RC   102 o 
gravelly SILT. Gravel is weak, low density, off-white with f- o 1c16 : occasional black specks and subangular. Occasional f- 

 

nodular flint cobbles. (Grade: Dm) f- 

f- 

1c16 : 
[Lewes Nodular Chalk Formation] f- 13.70 - 13.BO D 

f- 1cf6: 
f- 

1cf6 : 
f- 

 
 

H1.30) 
- 1cf6 : 

f- - 1cf6 : 
f- 

f- -- 
f- 

 

f- 0 f-  ·' 
f- l <Fo 

 

f- 

f- 

o
 

0 f-  ·' 

f- 
0 f-  ·' 

f- 

f- o 
No recovery. No flush returns at surface. 14.70  56.25 - l

0

<Fo 
·'

 

f- 1d'6: I 
f- 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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No recovery. No flush returns at surface. 

(m) (m) mm   %   (mins) 

 
 

NR 

 

 
 

Assumed zone of core loss. 
55.25 

 

NR 

 
 

Extremely weak to weak, low density, light brownish 

white CHALK. Fracture set 1: abundant randomly 

orientated fractures, extremely dosely to very dosely 

spaced (10/20/40), planar slightly rough, open and 

occasionally  infilled (<2mm) with day. Fracture set 2: 65 

to 80 degrees, dosely spaced (70/100/120), planar 

smooth to slightly rough, open, with no infill. (Grade: B4) 

[Lewes Nodular Chalk Fonmation] 

54.75 
 
 

 
67 

15.70 -17.20   RC    102 0 

0 
 
 

16.67 -16.77 D 

 
 
 
 
 

10 
20 
40 

 

 
 

17.20 -18.70   RC    102 
100 
0 
0 

 
 
 
 

 
 

Assumed zone of core loss. 
52.25 

 
 

NR 

 
 
 
 

Extremely weak to weak, low density, light greyish white 

CHALK. No discernible fracture sets. With abundant 

randomly orientated fractures, extremely dosely to very 

closely spaced (Nl/20/40), planar slightly rough, open 

locally infilled (<2mm) with clay. {Grade: B4) 

[Lewes Nodular Chalk Fonmation] 

 

 
51.55 

53 
7 

18.70 - 20.20   RC    102
 7

 

NI 
20 

19.70 -19.80 D 40 

 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Extremely weak to weak, low density, light greyish white 

CHALK. No discernible fracture sets. With abundant 

randomly orientated fractures, extremely dosely to very 

closely spaced (Nl/20/40), planar slightly rough, open 

locally infilled (<2mm) with clay. (Grade: B4) 

Lewes Nodular Chalk Formation 

Assumed zone of core loss. 

(m)  
 
 

 
50.75 

(m) mm    %    (mins) 
 

NI 
20 
40 

 
 
 

 
0 

20.20 - 20.95    RC     102 0 NR 
0 

 
 
 

Drilling disturbed, recovered non-intact. Strong, high 

density, light greyish white CHALK. Recovered as: sandy 

fine to coarse GRAVEL of chalk. Possibly Chalk Rock? 

[Lewes Nodular Chalk Formation] 
 
 
 
 

Weak to medium strong, low to medium density, light 

greyish white CHALK with frequent thin grey laminations 

(marl wisps). Fracture set 1: 1 to 6 degrees, extremely 

closely to dosely spaced (Nl/80/130), planar slightly 

rough, open with no infill. Fracture set 2: 40 to 45 

degrees, dosely spaced (60/80/120),  planar slightly 

rough, open with orange iron staining on fracture 

surfaces. (Grade: B3) 

[Lewes Nodular Chalk Formation] 
21.50- 21.90m : Drilling disturbed. Recovered non-intact. 

22.10m : 1 no. creamish white shell fragment (20mm). 

50.00 
 
 
 
 
 
 

 
49.45 

 
 
 
 
 

 
20.95 - 21.70   RC    102 

 
 
 
 
 
 
 
 
 
 

 

22.09 - 22.23 c 
 

 
21.70 - 23.20   RC    102 

 
 
 

 

100   
NIDO 

20 

13 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
35 
30 

 
 
 
 

 
NI 
80 
130 

 
 
 

 
 

23.20 - 24.70   RC    102 
100 
30 
0 

 
 
 
 
 

24.60 - 24.65m : Soft light greenish grey marl seam. 

24. 70 - 24. 75m : Drilling disturbed. Recovered non-intact. 

 
 
 
 

24.70 - 25.00   RC    102 

24.80 - 24.93 c 

 

 
 

100 
24 
0 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 

 

Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 

Borehole No: 

ML035-R0002a 

Sheet 5 of 5 



 

• ba rn 
ritchies 

Project Name: 

 

Project No: 

BOREHOLE LOG 

Amersham Tunnel to Calvert Survey Grid System: 

Co-ordinates: 

1G063 -AAZ. 

 
 
 
 

 
OSGB Hole Type: 

499196.52 mE Checked By: 

193633.70 mN Approved By: 

 
 
 
 

 
RO 

PMcG, CB 

PMcG 

Client: 

Engineer: 

Date Started: 

Date Completed: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

20/01/2017 

24/01/2017 

Ground Level: 
 

 

Orientation: 

Inclination: 

70.69 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

1:25 

FINAL 

20/11/2017 

10.00m 

 

Stratum Description 

Depth 
Legend (Thick-  Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
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Firm brown slightly sandy gravelly silty low to 
intermediate plasticity CLAY. Gravel is angular to 

rounded fine to coarse of flint. With occasional bands of 

slightly sandy silty angular to rounded fine to coarse 

gravel. 

[Alluvium] 

 

t I:l- 
,...:... 1- 

(m) (m) mm   %   (mins) 

y ]-f1.00) 

t 
t I::; 

z:;
,-- 

f---Oo rangi sh br-o_w_n_sl ight=ly sa_n_dy-silty-a_n_g_ula- to_ro_u_n_de d--P .•  ,,...·)t---1.00 69·69 

fine to coarse GRAVEL of flint. Sand is fine to coarse. - - k: :. I- 

0.50 B 

 
 
 
 
 
 

1.1 B 

r---f",A_,,,I_U,:_V:_,i_u,,_,m_,_1,.c_   
Drillers description: Clayey GRAVEL of flint. (Rotary 

open hole) 

-Xr_• _'_•_')r 1.20 69.49 

 
 
 

f- 

 
 
 
 
 
 
 
 

[<2.30) 
 

f- 

 
 

- 
 

 

 
 

Drillers description: SAND and GRAVEL. (Rotary open 

hole) 

3.50 
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-· [<1.70) 
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Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Drillers description: SAND and GRAVEL. (Rotary open 

hole) 
 

Drillers description: CHALK. (Rotary open hole) 

(m)  
 
 

 
65.49 

(m) mm    %    (mins) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

r------- Boreho1e-=Tlermin-ate-d at10.00m------+--+-4u.oo  60.69 
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Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 
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Grass over soft light brown slightly sandy gravelly CLAY. 

Gravel is subangular to angular fine to coarse of flint. 

Sand is fine. 

[Topsoil] 

Finm light greyish brown mottled reddish brown slightly 

sandy gravelly CLAY. Gravel is subangular to angular 

fine to coarse of flint. Sand is fine. 

[Alluvium] 

(m)  
 
 
 
 

71.04 

(m) 
 
 
 
 
 
 
 
 

0.50 

mm    %    (mins) 
B 

%     (mm) 

 
;:. i 

;:. i 

:.;; i 

...   . . 

 
 

 
1.00 B 

 
 
 
 

 
Dense orangish brown very sandy angular to 

subrounded fine to coarse GRAVEL of flint. Sand is fine 

to coarse. 

[Beaconsfield Gravel] 

 
 

69.84 

 

1.20 - 1.65 
 
 
 
 
 
 

1.65 - 2.10 
1.65 - 2.20 

 
 
 
 
 
 

2.20 - 2.65 

u 100    40 127 

 
 
 
 

s 
B 

 
 
 
 
 

 
u 100   100     109 
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2.65 D 

 
 

2.65 -3.10 
2.65 -3.20 B 

 

 

 

3.20 -3.20 

c N=35 

 

 
c 50 / 0 

 
 
 
 
 
 

3.65 - 4.20 B 

 
 

 
 

4.20 - 4.65 c N=30 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Dense orangish brown very sandy angular to 

subrounded fine to coarse GRAVEL of flint. Sand is fine 

 
-- _:.:··-- 

f- 

ness) (m) 
(m) 

Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x   Weter Backfill 

to coarse. >-5.20 66.14 
\ [Beaconsfield Gravell I f-

 
f- 

Drilling disturbed. Recovered as: Structureless CHALK 
composed of light greyish white motHed brown gravelly 

SILT. Gravel is very weak, medium density, light greyish 

white with occasional black specks, angular to 

subangular fine to coarse of chalk. With occasional 

subangular fine to coarse gravel of flint fragments. 

(Grade: Dm?) 

[Lewes Nodular Chalk Fonmation?] 
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f- 

f- 

f- 
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f- 

t<2.BO) 
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6.50 -6.95 

 
 

u 100   100 24 
f- 

f- 

f- 

f- 
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f- 

 
 

6.95 D 
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f- 

f- 

f- 

f- 

 

6.95 -8.00 B 
f- 

 

f- 

s N=17 

 

f- 

f- 

f- 

f- 

f- 
 

f- 

 

::.oo 

 

 

 
63.34 

7.97
 

 

.sz 
Drilling disturbed. Recovered as: Structureless CHALK 
composed of light greyish white slightly sandy silty 

angular to subangular fine to coarse GRAVEL. Clasts are 

weak, medium density, white with black specks. With 

occasional subangular fine to coarse gravel of flint, and 

rare subangular cobbles of flint and chalk. (Grade 

undetermined) 

[Lewes Nodular Chalk Fonmation?] 
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f- 

f- 
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8.00 - 8.45   U-NR   100 

 
 
 
 
 
 

8.45 -8.90 
 
 
 

8.45 -9.50 B 

 

 
21 
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f- 
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f- 

f- 

10.00 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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10.45m : With occasional subangular chalk cobbles. 

(m) (m) 
 
 

9.95 - 10.40 
 
 
 

10.43 EW 
10.44 EW 

9.95 - 11.00 B 
 
 
 
 
 
 
 
 

 
11.00 - 11.45 

 
 
 
 
 
 
 
 
 
 

11.45 - 12.50     B 
 
 
 
 
 
 
 
 
 
 

12.50 - 12.95 
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s 
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N=22 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
N=20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
N=18 

 
 

13.OOm : With occasional subangular ffint cobbles. 

 
 

 
12.95 - 14.00    B 

 
 
 
 
 
 
 
 
 
 

14.00 - 14.45  U-NR   100 25 

14.45m : Gravel and cobbles become predominantly white 

chalk, with rare subangular fine to coarse ffint gravel. 

14.45 - 14.90 

14.45 - 15.50    B 

s N=7 

 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Drilling disturbed. Recovered as: Structureless CHALK 

composed of light greyish white slightly sandy silty 

angular to subangular fine to coarse GRAVEL. Clasts are 

weak, medium density, white with black specks. With 

occasional subangular fine to coarse gravel of flint, and 

rare subangular cobbles of flint and chalk. (Grade 

undetermined) 

[Lewes Nodular Chalk Formation?] 

(m) (m) mm    %    (mins) 

 

 

15.50 - 15.95 
 
 
 
 
 
 
 
 
 
 

15.95 - 17.00    B 
 
 
 
 
 
 
 
 
 
 

17.00 - 17.45 
 
 
 
 
 
 
 
 
 
 

17.45 - 18.50    B 
 
 
 
 
 
 
 
 
 
 

18.50 - 18.95 
 
 
 
 
 
 
 
 
 
 

18.95 - 20.00 B 

s N=5 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
s N=5 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
s N=9 

 
 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Drilling disturbed. Recovered as: Structureless CHALK 

composed of light greyish white slightly sandy silty 

angular to subangular fine to coarse GRAVEL. Clasts are 

weak, medium density, white with black specks. With 

occasional subangular fine to coarse gravel of flint, and 
rare subangular cobbles of flint and chalk. (Grade 

undetermined) 

[Lewes Nodular Chalk Formation?] 

(m) (m) 
 
 

 
20.00 - 20.45 

 
 
 
 
 
 
 
 
 
 

20.45 - 21.50 B 

mm   %   (mins) 
 
 

 

s 

 

 

 

 

N=18 

 
 
 
 
 

 
21.50 - 21.95 s N=49 

 
 

Drilling disturbed, recovered non-intact. Weak locally 

medium strong, high density, greyish white CHALK with 

occasional black specks, occasional angular fine to 

coarse gravel sized rinded flint fragments, and locally 

with thin grey laminations (marl wisps). With frequent 

very thinly bedded very weak, low density horizons. 

Recovered as: slightly sandy slightly silt fine to coarse 

49.34 

subangular gravel. Chalk Rock Member. (Grade 100 NIDO 

Undetermined) 22.00 - 23.20   RC    102 35 10 

[Lewes Nodular Chalk Formation] 9 110 

22.70 - 22.90m : Weak, medium density, greyish white 22.70 - 22.82 c 
CHALK with thin grey laminations (marl wisps). Fracture 

set 2: (1 no.) 60 degrees, undulating rough, clean. (Grade: 

A4) 

 
 

Very thinly bedded soft grey marl. Chalk Rock Marl. 

Lewes Nodular Chalk Formation 

Weak, high density, light greyish white CHALK with rare 

thin grey laminations (marl wisps). Fracture set 1: 

horizontal to 15 degrees closely spaced (25/90/200mm), 

undulating rough, partly open, clean. Chalk Rock 

Member. (Grade: A3) 
[Lewes Nodular Chalk Formation] 
23.50 - 24.95m : With frequent very thin beds of very weak, 

48.14 
48.09 

low density CHALK. 100 
23.20 - 24.70   RC    102 59 
13.50 - 34.50 Falling  2.3E--005  mis   7   NIDO 

Head 80 
110 

 
 
 
 
 
 
 
 
 
 

 
46.39 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Very weak, low density, light greyish white CHALK with 

frequent black specks. Fractures are randomly 

orientated, very dosely spaced (B/30/60mm), undulating 

slightly rough, with slight orangish brown staining, no 

infill. (Grade: A4) 
[Lewes Nodular Chalk Formation] 

(m) (m) mm   %   (mins) 
 

10 
30 
50 

24.70 - 26.20   RC    102  
100 
53 
16 

 

1--Vc-,e-r-y-,t.h,-,in-.l,y- -b, e-d-,d-,e-d"'"""so--f=t -g-re-y ma-r,l.-,U'"'"_pp_erG'"l"-yn-d,,e-"""M'""'""a" r,l.- 

New Pit Chalk Formation 
Weak, medium to high density, creamish white CHALK 

with frequent thin grey laminations (marl wisps). Fracture 

set 1: horizontal to 15 degrees, dosely spaced 

(110/200/300mm), undulating to planar slightly rough, 

partly open, with frequent black specks, slight orangish 

brown surface staining, no infill. (Grade: A3) 

[New Pit Chalk Formation] 
25.91 - 26.20m : Drilling disturbed, recovered non-intact. 

--t---+----1  &:B 
 

45.47 
45.43 

 
 
 
 
 
 
 
 

26.51 - 26.71 c 

 

 

 

 

 

 

 

 

 

 

110 
200 
300 

 
 
 

 
27.05 - 27.30m : Rare incipient fracture 45 to 75 degrees, 

planar smooth, very tight, with frequent black specks. 

 

26.20 - 27.70   RC    102 
100 
87 
63 

 
 
 
 
 

 

Very thinly bedded soft grey marl. Possibly Lower Glynde 

Marl? 

New Pit Chalk Formation 

Very weak locally weak, medium density, greyish white 

CHALK with occasional thin grey laminations (marl 

wisps). Fracture set 1: horizontal to 1O degrees dosely 

spaced (30/150/320mm), undulating slightly rough, partly 

open to open, with frequent black specks, slight orangish 

brown staining, locally infilled with soft grey marl (>3mm). 

Fracture set 2: 45 to 60 degrees, closely spaced, tight to 

partly open, with frequent black specks, no infill. (Grade: 

C3) 
[New Pit Chalk Formation] 

  28.45 - 28.48m : Thick/    laminated soft   re   marl. 

Very weak, medium density, creamish white CHALK with 

occasional thin grey laminations (marl wisps) and rare 

subrounded fine to medium gravel sized rinded flint 

fragments. Fracture set 1: horizontal to 1O degrees 

medium to widely spaced (546/1090/1BOOmm), 

undulating slightly rough, partly open, with frequent black 

specks and slight orangish brown staining. Fracture set 

2: 45 to 65 degrees dosely spaced tight to partly open, 

no infill, frequent black specks. (Grade A2/3) 

[New Pit Chalk Formation] 
29.45 - 29. 70m : Two parallel 60 degreejoint fractures 

extremely closely spaced, undulating slightly rough, partly 

open, with frequent black specks, clean. 

 
43.59 
43.53 

 
 
 
 
 
 
 
 
 
 
 

8.64   42.70 

 
 
 
 
 

28.12 - 28.30 c 

 

27.70 - 29.20   RC    102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
29.20 - 30.70   RC    102 

 
 
 
 
 
 
 
 
 
 

 
100 
97 
31 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 
98 
48 

 
 
 
 
 
 

 
100 
300 
500 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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30.78 -31.09 c 

 

 

 
 

31.40 - 37.42m : Thickly laminated son grey marl. 
 
 
 
 
 
 
 
 
 
 

32. 1O - 32.20m : Rinded nodular flint fragments {up to 

20mm), possible flint band. 

 

30.70 - 32.20   RC    102 
100 
99 
66 

 
 
 
 
 
 
 
 
 
 
 
 

60 
310 
750 

 
 
 
 
 

93 
32.20 - 33.70    RC     102 71 

25 

33.40 - 33.70m : Drilling disturbed, recovered non-intact. 

33.70 - 33.90m : Drilling disturbed, recovered non-intact. 
 
 
 
 
 
 
 
 
 

Tabular and subrounded rinded flint fragments (up to 

45/30/15mm), possible flint band (Glyndebourne Flints?). 

[New Pit Chalk Formation] 
   34.49 - 34.57m : Drillin    disturbed   recovered non-intact.   

Weak, medium density, creamish white CHALK with 

occasional bivalve fossil fragments, and rare subrounded 

medium to coarse gravel sized rinded flint fragments. 

Fracture set 1: 1O to 15 degrees medium spaced 

 
 
 
 
 
 
 
 

 
36.94 

36.84 

 
 
 
 
 
 

 
97 
77 

33.70 -35.20    RC     102
 10

 

34.55 - 34.70    c 

 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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(360/390/390mm),  undulating rough, partly open to open, 

with black specks. Fracture set 2: 45 to 65 degrees, 

medium spaced, planar to undulating slightly rough, 

partly open, with black specks, slight yellowish staining, 

no infill. (Grade: B4/5) 

[New Pit Chalk Formation] 
35.20 - 35.25m : Drilling disturbed, recovered non-intact. 

35.55 - 35.70m : Tabular flint fragments, possible flint 

band. With rare bivalve fossil fragments (up to 10x2mm). 

ness) (m) 
(m) 

Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x   Weter Backfill 
 
 
 
 
 
 
 
 

NIDO 
430 
950 

 
 
 

35.94 - 36.00m : With rare bivalve shell fragments (up to 

35x20x12mm). 

 
Drilling disturbed. Extremely weak to very weak, low 

density, creamish white CHALK. Abundant randomly 

orientated fractures, extremely closely spaced, 

undulating slighUy rough, partly open, with frequent black 

specks, slight yellowish orange staining, no infill. (Grade 

undetermined) 

   New Pit Chalk Formation   

Weak, medium density, creamish white CHALK. Fracture 

set 2: 25 to 35 degrees medium spaced, undulating 

rough, partly open, with occasional black specks, slight 

yellow staining, no infill. (Grade: A3) 

[New Pit Chalk Formation] 

 
 
 
 

35.19 
 
 
 
 
 
 

34.74 

 

35.20 - 36.70   RC    102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

37.04 - 37.26   c 

97 
58 
40 

 
 
 
 

NIDO 
 
 
 
 
 
 
 

 
80 

100 
350 

 
 

 
Very weak to weak, low to medium density, creamish 

white locally gritty CHALK with rare inclined (45 degree) 

thin grey laminations (marl wisps), and rare fossil 

fragments. Fracture set 2: (2 no.) 60 degrees, planar 

smooth to striated, partly open, with frequent black 

specks, slight orangish brown staining, no infill. (Grade: 
A5) 

[New Pit Chalk Formation] 

 

33.89   36.70 - 38.20   RC    102 
100 
68 

21 

 
 
 
 
 
 
 
 
 

NIDO 
50 
90 

 
 

 
 

Weak, medium to high density, creamish white CHALK 

with occasional thin grey laminations (marl wisps). 

Fracture set 1: (2 no.) horizontal to 15 degrees, 

undulating slighUy rough, very tight, no infill. Fracture set 

2: (1 no.) 45 degrees, planar slightly rough, with black 

specks. (Grade: A2) 

[New Pit Chalk Formation] 
 
 
 
 

39.30 - 39.70m : Drilling disturbed. Possibly (1 no.) 80 

degrees to vertical fracture. undulating slightly rough, with 

frequent black specks, slight orangish brown staining, no 

infill. 

32.84 
 
 
 
 
 
 
 

38.20 - 39.70   RC    102 

 
 
 
 
 
 

96 

85 
31 

 

NIDO 

440 
680 

 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 
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SCR  If ave Well/ 

ness) (m) 
Type   ( 

Dia
)  

Rec  Blows Test Test Result Units RQ%D  l(fmmma)x Weter Backfill 
 

Weak, medium to high density, creamish white CHALK 

with occasional thin grey laminations (mart wisps). 

Fracture set 1: (2 no.) horizontal to 15 degrees, 

undulating slighUy rough, very tight, no infill. Fracture set 

2: (1 no.) 45 degrees, planar slightly rough, with black 
specks. (Grade: A2) 

(m) 
 
 
 

0.20     31.14 

(m) mm    %    (mins)  

NIDO 
440 
680 

   New Pit Chalk Formation   

Weak to medium strong, medium density, creamish white 

CHALK. Fracture set 1: horizontal to 10 degrees medium 

spaced, planar smooth, tight to partly open. Fracture set 
2: 45 to 60 degrees closely spaced, undulating slighUy 

rough, tight to partly open, no infill. (Grade: B4/5) [New 

Pit Chalk Formation] 

  40.32 - 40.34m : Ve    thin/   bedded soft  re  marl. 

Very thinly bedded soft grey mart. Possibly New Pit Mart 

1? 

New Pit Chalk Formation 

Very weak locally weak, medium to high density, 

creamish white CHALK with occasional interwoven thin 

grey laminations (mart wisps), rare bivalve fossil 

fragments, and rare cavities (up to 20x30mm). Fracture 

set 1: horizontal to 15 degrees widely spaced, undulating 

slighUy rough, tight to partly open, with occasional 

orangish brown staining, no infill. Fracture set 2: 40 to 60 

degrees, medium spaced, planar to undulating smooth to 

slighUy rough, with frequent black specks, occasional 

heavy orangish brown staining, no infill. (Grade: A2) 

[New Pit Chalk Formation] 
41.10 - 41.20m : Drilling disturbed, recovered non-intact. 

41.40 - 41.55m : Drilling disturbed, recovered non-intact. 

 
 
 
 
 
 
 

30.44 
30.42 

39.70 - 41.20    RC     102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

41.80 - 42.02 c 
41.20 - 42.70    RC     102 

 
100 
90 
90 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 
82 
26 

 

30 
130 
160 

 
 
 
 

42.60 - 42.70m : Drilling disturbed, recovered non-intact. 

42.70 - 42.90m : Drilling disturbed, recovered non-intact. 

NIDO 
390 
1040 

 
 
 
 

 
 

43.40 - 43.41m : Asymmetrical cavity (15x30mm) with 

brownish orange staining. 

 

42.70 - 44.20    RC     102 
 
 
 
 
 
 

 

43.90 - 44.10 c 

100 
BO 

18 

 
44.10 - 44.20m : Drilling disturbed, recovered non-intact. 

"v_e_ry_wea-k lo_c_al_ly_w_e_a_k_,-l-ow to_m_ed_iu_m_d_e_n_sity.-cr_ea_mis_h_µ.---1'--+..d.4.2o     27·14 

white gritty CHALK with rare thin grey laminations (mart 

wisps). Fracture set 1: 15 to 30 degrees closely spaced, 

undulating slighUy rough, partly open to open, with 

frequent black specks, occasional orangish brown 

staining, no infill. Fracture set 2: (6 no.) 45 to 60 

degrees, medium spaced, undulating slighUy rough, no 

infill. (Grade: A3) 
[New Pit Chalk Formation] 

44.20 - 44.95m : Drilling disturbed. Possibly due to 
conjugate fracturing. 

 
 
 
 
 
 
 
 
 
 
 
 
 

44.20 - 45.70    RC     102 

 
 
 
 
 
 

 
100  NIDO 
77 200 
18     400 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonnation Sheer. 
 

 
Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 

Borehole No: 

ML035-CR003 

Sheet 9 of 11 



 

•barn 
ritchies 

 

Project Name: Amersham Tunnel to Calvert 

BOREHOLE LOG 

Survey Grid System: 

Co-ordinates: 

 
 
 
 

 
OSGB Hole Type: 

499035.82 mE Checked By: 

 
 
 
 

 
CP+RC 

PMcG, CB 

Project No: 

Client: 

Engineer: 

Date Started: 

Date Completed: 

1G063 -AAZ. 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

10/10/2016 

26/10/2016 

 

Ground Level: 
 

 

Orientation: 

Inclination: 

193721.10 mN Approved By: 

71.34 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

PMcG 

1:25 

FINAL 

20/11/2017 

55.00m 

 

Stratum Description 
Depth 

Legend  (Thick-   Level 
Sampling, Coring and In Situ Testing TCR   If min 

SCR If ave Well/ 
ness) (m) Depth 

Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x Weter Backfill 

(m) (m) mm   %   (mins) 

 

 
45.25 - 45.33m : Drilling disturtJed, recovered non-intact. NIDO 

200 
400 

 

45.55 - 45.70m : Drilling disturtJed, recovered non-intact. 

 
Weak, medium to high density, creamish white CHALK 

with occasional thin grey laminations (marl wisps). 

Fracture set 1: horizontal to 15 degrees widely spaced, 

undulating slighUy rough, tight to parUy open, with 

frequent black specks, no infill. Fracture set 2: (2 no.) 45 

to 60 degrees, planar smooth to polished, tight to parUy 

open, with frequent black specks, occasional heavy 

orange and blackish brown staining, no infill. (Grade: A2) 
[New Pit Chalk Formation] 

 

 
25.64 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

45.70 - 47.20   RC   102 

46.39 - 46.79    c 

 

 

 

 

 

 

 

 

 

 

 

 

 

100 
91 
58 

 
 
 
 

47.10 - 47.20m : Drilling disturtJed, recovered non-intact. NIDD 
270 
700 

 
 
 
 
 
 
 
 
 

48. 1O - 48. 18m : Drilling disturtJed, recovered non-intact. 
 
 
 

48.35 - 48.40m : Drilling disturtJed, recovered non-intact. 

 
48.50 - 48.60m : Asymmetrical cylindrical vug (25x100mm) 

with brownish orange staining. 
 

Drilling disturbed, recovered non-intact. Weak, low to 

medium density, greyish white CHALK. (Grade 

undetermined) 

[New Pit Chalk Formation] 
48.70 - 49.30m : Drilling disturtJed, recovered non-intact. 

 
 
 

Weak locally medium strong, medium to high density, 

creamish white CHALK with occasional interwoven thin 

grey laminations (marl wisps). Fracture set 1: (2 no.) 10 

to 30 degrees very widely spaced, undulating slightly 

rough, parUy open, with frequent black specks, slight 

yellow staining, no infill. Fracture set 2: (4 no.) 45 to 65 

degrees medium to very widely spaced, undulating 

slightly rough, partly open, with rare orangish brown 

staining, no infill. (Grade: A1) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
22.64 

 
 
 
 
 
 
 

 
22.04 

 
 
 

47.20 - 48.70   RC   102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
48.70 -50.20   RC    102 

 

 

49.60 - 49.78    c 

 
 

100 
87 
23 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 
69 
17 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NIDO 

 

50 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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[New Pit Chalk Formation] 
49.50 - 49.70m : Drilling disturbed, recovered non-intact. 

49.90 - 49.99m : Drilling disturbed, recovered non-intact. 

50.10 - 50.20m : Drilling disturbed, recovered non-intact. 

(m) (m) mm    %    (mins) 

 
 
 
 
 
 

50.20 -51.70    RC     102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

52.23 - 52.46    c 

51.70 -53.20    RC     102 
 
 
 
 
 
 
 
 
 
 

 

53.20 - 53.31   c 

 

 

 

 

 

 
53.20 - 54.70   RC    102 

97 
97 
97 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
93 
91    NIDO 
91     1050 

1995 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
73 

73 

 

54.20 - 54.40m : Patchy orange brown staining (sponge 

bed)? 

 
 
 
 

 
54.70 -55.00    RC     102 

 
 
 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Project Name: Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: CP+RC 

Project No: 1G063  -AAZ Co-ordinates: 499035.82 mE Checked By: PMcG, CB 

Client: High Speed 2 (HS2) Ltd  193721.10 mN Approved By:  PMcG 

Engineer: High Speed 2 (HS2) Ltd Ground Level: 71.34 mOD Log  Status:  FINAL 

Date: 20/11/2017 

Date Started: 10/10/2016 Orientation: - - deg. 

Date Completed: 26/10/2016 Inclination: 90 deg. Final Depth: 55.00m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Ria Crew Loaaer Remarks 

0.00 1.20 IP 10/10/2016     10/10/2016    Insulated digging tools S. Kiczynski I J. Adam J. Manas 
1.20 5.20 CP 10/10/2016     10/10/2016    T830-047 S. Kiczynski I J. Adam J. Manas 

5.20 22.00 CP 20/10/2016      20/10/2016      T830-047 S. Kiczynski I J. Adam A. Mccaw 
22.00 55.00 RC 24/10/2016      26/10/2016      P450 Geobor-S TC Cube D. Stupple IT. Devlin A. Onibonoje 

(146) 
 
 
 
 
 
 
 

 
Bolin11-Drillina  Proiress   Hole Diameter bv Deoth  Casina Diameter bv Deoth 

Date Time Deoth <ml   Casinalml  Depth Water (m) Remarks Deoth <ml       Dia.lmml Remarks Deoth <ml      Dia.rmml Remarks 

10/10/2016 07:30 0.00 0.00 Dry start of shift 22.00 200 21.50 200 For cable percussive section only 
10/10/2016 18:00 5.65 4.70 Dry End of shill 55.00 146 21.50 168 
19/10/2016 11:00 5.65 5.20 Dry start of shift 55.00 146 
19/10/2016 17:45 12.95 12.50 B.00 End of shill 
20/10/2016 07:30 12.95 12.50 B.70 start of shift 
20/10/2016 17:45 22.00 22.00 13.50 End of shill 
21/10/2016 08:30 21.50 21.50 Dry start of shift 
21/10/2016 12:30 21.50 21.50 Dry End of shill 
24/10/2016 12:30 21.50 21.50 1.20 start of shift water Added  Records 
24/10/2016 16:45 24.70 24.70 5.75 End of shill From (m) To (m)     Volume (lltres) Remarks 
25/10/2016 09:15 24.70 24.70 5.82 start of shift 
25/10/2016 17:00 50.20 50.20 5.20 End of shill 
26/10/2016 09:15 50.20 50.20 5.80 start of shift 
26/10/2016 18:00 55.00 55.00 5.82 Hole complete 

 

 
Depth Related Remarks Chisellin  iDetails Drillino Flush Details 

From (m)      To (m) Remarks From (m) To (m)  Duration (hh:mm) Tool From (m)     To (m)    Returns (%) Flush Colour 

13.50 34.50    Penmeability test earned out in standpipe 22.00         24.70        90- 90 \/Valer 
24.70         33.70        70- 70 \Nater 

33.70         38.20        60- 60 \/Valer 
38.20         41.20        50- 50 \/Valer 
41.20         42.70        40- 40 \Nater 
42.70         44.20        50- 50 \Nater 
44.20         45.70        40- 40 \/Valer 
45.70         47.20        30- 30 \Nater 

47.20         48.70        20- 20 \/Valer 
48.70          50.20         10-10 \/Valer 

water Strikes Monitorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m)  To (m)  Dla(mm) Pipe Type     Remarks     From (m)     To (m) legend Desaiption 

19/10/2016      8.00 8.00 5 7.50 SP 1 0.00 14.00      80 Plain 0.00 0.10 909 Upstanding cover 
19/10/2016      8.00 B.00 10 7.25 SP 1 14.00     34.00      BO Slotted 0.10 0.50 906 Concrete 

19/10/2016      8.00 B.00 15 7.05 0.50 13.50 903 Bentonite 
19/10/2016      8.00 B.00 20 6.90 13.50 34.50 902 Gravel 

34.50 55.00 903 Bentonite 
 
 
 
 
 
 
 

Standard Penetration Test Results 

Depth (ml    Type        N Vslue   Casino (m  Water (ml SWPen(mm   Blows1  Pen1(mml  Blows2  Pen2(mml  Blows3  Pen3(mml  Blows4  Pen4(mml  Blows5  Pen5(mml  Blows6  Pen6(mml      Hammer E. Ratio% 
1.65 s N=33 1.20 Dry 0 5 75 7 75 8 75 8 75 8 75 9 75 BRK3 70 

2.65 c N=35 2.20 Dry 0 6 75 B 75 11 75 6 75 9 75 9 75 BRK3 70 
3.20 c 50/0 3.20 Dry 0 25 5 50 0 BRK3 70 
4.20 c N=30 4.20 Dry 0 4 75 4 75 6 75 8 75 8 75 8 75 BRK3 70 
5.20 s N=14 4.70 Dry 0 3 75 4 75 3 75 3 75 4 75 4 75 BRK3 70 
6.95 s N=17 6.50 Dry 0 3 75 3 75 4 75 4 75 4 75 5 75 BRK3 70 
8.45 s N=6 B.00 8.90 0 2 75 1 75 2 75 2 75 1 75 1 75 BRK3 70 

9.95 s N=22 9.50 8.00 0 2 75 3 75 6 75 6 75 6 75 4 75 BRK3 70 
11.00 s N=20 11.00 9.19 0 2 75 2 75 3 75 4 75 6 75 7 75 BRK3 70 
12.50 s N=16 12.50 8.00 0 2 75 2 75 2 75 2 75 6 75 8 75 BRK3 70 
14.45 s N=7 14.40 9.50 0 3 75 2 75 3 75 1 75 1 75 2 75 BRK3 70 

15.50 s N=5 15.50 12.00 0 1 75 1 75 1 75 2 75 1 75 1 75 BRK3 70 

17.00 s N=5 17.00 10.20 0 1 75 0 75 1 75 1 75 2 75 1 75 BRK3 70 
18.50 s N=9 18.50 10.90 0 1 75 2 75 3 75 2 75 2 75 2 75 BRK3 70 
20.00 s N=18 20.00 12.80 0 8 75 11 75 9 75 3 75 3 75 3 75 BRK3 70 

21.50 s N=49 21.50 13.20 0 6 75 8 75 11 75 12 75 14 75 12 75 BRK3 70 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Grass over soft dark brown slightly gravelly SILT with 

rare cobbles of flint. Gravel is subrounded to subangular 

fine to coarse of flint. 

[Alluvium] 

(m) (m) mm    %    (mins) 
 
 

ll 

: 

 
0.50 B 

 
 

Very light brown sandy clayey rounded to subangular 

fine to coarse GRAVEL of flint with rare subangular flint 

cobbles. Sand is fine. 

[Alluvium] 

1.00 - 1.30m : Becoming slightly darker in colour and veiy 

clayey. 

71.45 
 
 
 
 

 
1.1 B 

 
1.30 - 1.50m : Becoming dark orangish brown and slightly 

clayey. 

 

Medium dense becoming dense light brown sandy 

subangular to rounded fine to coarse GRAVEL of flint. 

Sand is fine to coarse predominantly coarse. 

[Beaconsfield Gravel] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

·· 
 
 

Dense to very dense light brown slightly silty very sandy 

angular to rounded fine to coarse GRAVEL of flint. Sand 

is fine to coarse. 

[Beaconsfield Gravel] 

 
 

 
70.65 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
68.95 

 
 

1.20 - 1.65 
 

 
1.65 

 

 
1.65 - 2.10 
1.65 - 2.10 
1.65 - 2.20 

 
 
 
 
 

2.20 - 2.65 
2.20 - 2.65 

 
 
 
 
 

2.65 -3.20 
 
 
 
 
 
 

3.20 -3.65 
3.20 -3.65 

 
 
 
 
 

3.65 - 4.20 
 
 
 
 
 
 

4.20 - 4.65 
4.20 - 4.65 

 
 
 
 
 

4.65 -5.20 

 
 

UT     100    80 70 
 

 
D 

 

 
D 

s 
B 

 

 

 

 

 

D 

s 
 

 

 

B 
 
 
 
 
 
 

D 

s 
 

 

 

B 
 

 

 

 

 

 

D 

s 
 

 

 

B 

 

 

 

 

 

 

 

 

 
 

N=14 
 
 
 
 
 
 

 
N=40 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
N=43 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 

 

Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 

Borehole No: 

ML035-CR004 

Sheet 1 of 11 



 

• ba rn 
ritchies 

Project Name: 

 

Project No: 

BOREHOLE LOG 

Amersham Tunnel to Calvert Survey Grid System: 

Co-ordinates: 

1G063 -AAZ. 

 
 
 
 

 
OSGB Hole Type: 

498913.63 mE Checked By: 

193849.98 mN Approved By: 

 
 
 
 

 
CP+RC 

JMe, CB 

PMcG 

Client: 

Engineer: 

Date Started: 

Date Completed: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

24/10/2016 

26/10/2016 

Ground Level: 
 

 

Orientation: 

Inclination: 

72.15 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

1:25 

FINAL 

20/11/2017 

55.00m 

 
 

Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
SCR   If ave Well/ 

ness) (m) 
Type   ( 

Dia
)  

Rec  Blows Test Test Result Units RQ%D  l(fmmma)x  water Backfill 

 
Dense to very dense light brown slightly silty very sandy 
angular to rounded fine to coarse GRAVEL of flint. Sand 

is fine to coarse. 

[Beaconsfield Gravel] 

(m) (m) 
 
 
 
 
 

 
5.20 -5.60 
5.20 -5.65 

mm    %    (mins) 
 
 
 
 
 
 

 
D 

 
 
 
 

s 50 / 245 

 

 
5.65 -6.00 B 

 

 
Structureless CHALK composed of white gravelly SILT. 

Gravel is weak, medium density, white with black specks, 

subangular fine to coarse. (Grade: Dm) 

[Lewes Nodular Chalk Fonmation] 

.00 66.15 
 
 
 

 
6.00 -6.45 UT     100   100 55 

 

 
6.45 D 

 

 

6.45 -6.90 s N=12 

6.45 - 7.00 B 

 
 
 
 

7.00 - 7.45 UT     100   100 40 

 
 

Structureless CHALK composed of white sandy silty 

angular to subangular fine to coarse GRAVEL. Clasts are 

weak, medium density, white with black specks and 

subrounded. With frequent subangular fine to coarse 

gravel of flint. (Grade: De) 

[Lewes Nodular Chalk Fonmation] 

64.70 7.45 D 

7.45 w 
 

7.45 - 7.90 D 

7.45 - 7.90 s N=B 
7.45 -B.00 B 

 

 
B.00 - B.45   UT-NR  100 55 

 
 
 
 
 
 

B.45 -B.90 D 
B.45 -B.90 

B.66 
B.45 -9.00 B 

 
 
 

 
s N=7 

 

 
9.00 -9.45   UT-NR   100 45 

 
 
 
 
 
 

9.45 -9.90 D 
9.45 -9.90 

9.45 - 10.00 B 

 
 
 

 
s N=B 

 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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10.00 - 10.45    D 

10.00 - 10.45 s N=B 

10.43 EW 

10.44 EW 

 

 

10.45 - 11.00    B 

 

 
11.OOm : Vllith occasional subangular to subrounded 

cobbles of chalk and flint. 
 

11.00 - 11.45    UT     100    20 42 

 
 
 
 

11.45 - 11.90 
 
 
 

11.45 - 12.50     B 

s N=13 

 
 
 
 
 
 

12.50 - 12.95    UT     100    30 75 

 
 

 
12.95 - 13.40    D 
12.95 - 13.40 

 
 

12.95 - 14.00    B 

 

s N=16 

 
 
 
 
 
 

14.00 - 14.45    UT     100    75 150 

 
14.45 D 

 
14.45 - 14.90    D 
14.45 - 14.90 

 
 

14.45 - 15.50    B 
 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 

s N=54 
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15.50 - 15.95    UT     100    40 150 

 
 

 
15.95 - 16.40    D 
15.95 - 16.40 

 
 

15.95 - 17.00    B 

s N=56 

 
 
 

 
17.00 - 18.00m : Flint graveVcobbles becoming rare. Matrix 

becoming greyish white with orange mottling. 
 

17.00 - 17.45    UT     100    30 170 
 

 
17.45 D 

 

 
17.45 - 17.90    D 

17.45 - 17.90 s N=23 

 
 

Drilling disturbed. Structureless CHALK composed of 

white gravelly SILT. Gravel is weak, medium density. 

white with black specks and subrounded. (Grade: Dm) 

[Lewes Nodular Chalk Formation] 

.00    54.15   17.45 - 18.50    B 

 
 

 
18.50 - 18.95    UT     100    30 165 

 
18.95 D 

 
18.95 - 19.40    D 
18.95 - 19.40 

 
 

18.95 - 20.00 B 

 

s N=17 
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Drilling disturbed. Structureless CHALK composed of 

white gravelly SILT. Gravel is weak, medium density. 
white with black specks and subrounded. (Grade: Dm) 

(m) (m) mm    %    (mins) 

[Lewes Nodular Chalk Formation] 20.00 - 20.45     UT     100    60 170 

 
 

Drilling disturbed. Structureless CHALK composed of 

sandy silty angular to subangular fine to coarse 
GRAVEL. Clasts are weak, medium density, white with 
black specks and subrounded. With rare subangular fine 

to coarse gravel of flint and occasional subangular 

cobbles of chalk. Matrix is greyish white mottled orange. 

(Grade: De) 
[Lewes Nodular Chalk Formation] 

51.70 20.45 D 
 

 
20.45 - 20.90 D 
20.45 - 20.90 

 
 

20.45 - 21.50 B 

 
 

 
s N=17 

 
 
 
 

21.45 - 21.50m : Chalk possibly becoming structured. 

Unable to grade due to disturl:Jance from cable percussive 

  drillin   method.   

Drilling disturbed. Weak locally medium strong, medium 

to high density, light greyish white CHALK. With 

abundant randomly orientated fractures, closely spaced, 

planar smooth, with black specks and non-penetrative 

orange discolouration. Locally with thin brown laminae 

(mart wisps). Possibly Chalk Rock? (Grade 

undetermined) 

[Lewes Nodular Chalk Formation] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
23.60 - 23.BOm : Fractures locally have non-penetrative 

brown staining. 
 
 
 

 
24.00 - 24.25m : Recovered non-intact. 

 
 
 
 
 
 
 
 

Medium strong, medium to high density, light greyish 

white CHALK. With occasional glauconitic green staining 

and frequent black specks. Chalk Rock. 

Lewes Nodular Chalk Formation 
Drilling disturbed. Weak locally medium strong, medium 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
47.58 

47.48 

 
 

21.50 - 21.63 D 
21.50 - 21.66 

 

21.00 - 22.50   RC    102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

23.05 - 23.16 c 

22.50 - 24.00   RC    102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
24.00 - 25.50   RC    102 

 

 
s 100 / 135 

 
 
 
 

100 
21 

o 
 

 

 

 

 

 

 

 

 

 

 

 

 
100   NIDO 
32 70 
14 160 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
10 

o 

 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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to high density, light greyish white CHALK. With 

abundant randomly orientated fractures, closely spaced, 

planar smooth, with black specks and non-penetrative 

orange discolouration. Locally with thin brown laminae 

(marl wisps). Possibly Chalk Rock? (Grade 

undetermined) 

Lewes Nodular Chalk Formation 

Greenish grey marl seam. Upper Glynde MARL? 

New Pit Chalk Formation 

Drilling disturbed. Medium strong, medium to high 

density, light greyish white CHALK. With abundant 

randomly orientated fractures, closely spaced, planar 

rough, with black specks and locally with orange 

discolouration. Chalk Rock. (Grade: Undetermined) 

[New Pit Chalk Formation] 
25.50 - 25.75m : Recovered non-intact. 

(m)  
 
 
 

46.92 

46.85 

(m) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

26.10 - 26.20 D 

mm    %    (mins)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 

 
 
 
 
 
 
 
 
 
 
 
 

NIDO 
70 
160 

25.50 - 27.00    RC     102 17 
0 

 
 
 
 

Drilling disturbed. Recovered as: very weak to weak, low 

density, light greyish white CHALK. With abundant 

randomly orientated fractures, closely spaced, slightly 

rough, with black specks and infilled (up to 2mm) with 

comminuted chalk. With occasional thin grey laminae 

(whispy marl) and rare orange brown staining. (Grade: 

B5) 

New Pit Chalk Formation 

Grey marl seam. Possibly Lower Glynde MARL? 

New Pit Chalk Formation 

Very weak locally weak, low density cream CHALK. 

Fracture set 1: 3 to 1O degrees closely spaced, 

undulating smooth, with black specks and penetrative 

orange staining, infilled (<1mm) with comminuted chalk. 

Fracture set 2: 65 to 80 degrees medium spaced, planar 

slighUy rough, with penetrative orange staining and 

infilled (<1mm) with comminuted chalk. (Grade: B5) 

[New Pit Chalk Formation] 

 
 

 
45.55 

 
 

 
45.28 
45.25 

 
 
 
 
 
 
 
 
 
 
 
 

 
27.60 - 27.80   c 
27.00 - 28.50   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
60 
36 

 
 
 

NIDO 

 

 
28.60 - 28.70m : Recovered non-intact. 

 
 
 

 
 
 
 

29.35 - 29.50m : Assumed zone of coreloss. Te/eviewer 

shows possible dissolution cavities. 

 

Light brown clayey marl seam. New Pit? 

New Pit Chalk Formation 

Very weak locally weak, low density cream CHALK. 

Fracture set 1: 3 to 10 degrees closely spaced, 

undulating smooth, with black specks and penetrative 

orange staining, infilled (<1mm) with comminuted chalk. 

 
 
 
 
 

 
42.60 
42.57 

90 
28.50 - 30.00    RC     102 40 

11 

 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
 

 
Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 

Borehole No: 

ML035-CR004 

Sheet 6 of 11 



 

•barn 
ritchies 

 

Project Name: Amersham Tunnel to Calvert 

BOREHOLE LOG 

Survey Grid System: 

Co-ordinates: 

 
 
 
 

 
OSGB Hole Type: 

498913.63 mE Checked By: 

 
 
 
 

 
CP+RC 

JMe, CB 

Project No: 

Client: 

Engineer: 

Date Started: 

Date Completed: 

1G063 -AAZ. 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

24/10/2016 

26/10/2016 

 

Ground Level: 
 

 

Orientation: 

Inclination: 

193849.98 mN Approved By: 

72.15 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

PMcG 

1:25 

FINAL 

20/11/2017 

55.00m 

 

Stratum Description 
Depth 

Legend  (Thick-   Level 
Sampling, Coring and In Situ Testing TCR   If min 

SCR If ave Well/ 
ness) (m) Depth 

Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x Weter Backfill 
 

Fracture set 2: 65 to 80 degrees medium spaced, planar 

slightly rough, with penetrative orange staining and 
infilled (<1mm) with comminuted chalk. (Grade: B5) 

[New Pit Chalk Formation] 

30.30 - 30.40m : Drilling disturbed. Recovered as: off-white 

gravelly SILT. Gravel is weak, law density, off-white, 

angular to subangular fine to coarse. Televiewer shows 

  ssible stee   fractured zone.   
Drilling disturbed. Very weak locally weak, low density 

cream CHALK. Fracture set 1: 3 to 1O degrees dosely 

(m) 
 
 
 
 
 
 

 
41.75 

(m) mm   %   (mins)  
 
 
 
 
 
 
 
 
 
 

100 

 
 
 
 

 
NIDO 

spaced, undulating smooth, with black specks and 

penetrative orange staining, infilled (<1mm) with 

comminuted chalk. Fracture set 2: 65 to 80 degrees 

medium spaced, planar slightly rough, with penetrative 

orange staining and infilled (<1mm) with comminuted 

chalk. (Grade: B5) 

[New Pit Chalk Formation] 

30.00 - 31.50   RC   102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

31.80 -31.90 c 

 

 

 
31.50 -33.00   RC    102 

23 
13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
31 
13 

 

 
 
 
 
 
 
 

Assumed zone of core loss. 
33.00 - 33.40m : Televiewer shows possible dissolution 

features. 
 
 
 

Drilling disturbed. Very weak locally weak, low density 

cream CHALK. Fracture set 1: 3 to 1O degrees dosely 

spaced, undulating smooth, with black specks and 

penetrative orange staining,  infilled (<1mm) with 

comminuted chalk. Fracture set 2: 65 to 80 degrees 

closely spaced, planar slightly rough, with penetrative 

orange staining and infilled (<1mm) with comminuted 

chalk. (Grade: B5) 

[New Pit Chalk Formation] 
 
 
 

 
34.35m : 1 no. black tubular ffint (90mm). 

 
 
 
 
 

 
39.15 

 
 
 
 

 
38.75 

 
 

32.80 - 32.95 c 

 

 

 

 

 

 

 

 
33.00 - 34.50   RC   102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
34.50 - 35.50   RC   102 

NIDO 

60 
100 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Drilling disturbed. Very weak locally weak, low density 

cream CHALK. Fracture set 1: 3 to 10 degrees closely 

spaced, undulating smooth, with black specks and 

penetrative orange staining, infilled {<1mm) with 

comminuted chalk. Fracture set 2: 65 to 80 degrees 

closely spaced, planar slightly rough, with penetrative 

orange staining and infilled {<1mm) with comminuted 

chalk. (Grade: B5) 

New Pit Chalk Formation 
Drilling disturbed. Recovered as: off-white gravelly SILT. 

(m) 
 
 
 
 
 
 
 
 
 

36.65 

(m) mm   %   (mins)  
 
 

 

100 NIDO 
0 60 
0 100 

 
 
 
 

100 

Gravel is weak, low density, off-white and subangular. 

[New Pit Chalk Formation] 

35.50 - 36.oom : Televiewer shows possible dissolution 

r--o -- - - -'"f"e"a'"t'u,,r,-e"s"'?'---l=rr±o;n=t-at>,.OO  36.15 
Drilling disturbed. Recovered as: silty sandy subangular 

fine to coarse GRAVEL with occasional cobbles. Clasts 

are weak to medium strong, medium density, greyish 

white with black specks. (Grade undetermined) 

[New Pit Chalk Formation] 
36.15 - 37.20m : Weak, high density, light greyish white 

chalk. Fractures are 40 to BO degrees closely spaced, 
undulating rough, with non penetrative yellow staining. 

Drilling disturbed. Partly recovered non-intact. 

35.50 - 36.00   RC   102 
 
 
 
 
 

36.10 -36.23 c 
 

 

 

 

 
36.00 -37.50   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
37.50 - 39.00   RC   102 

0 

0 
 
 
 
 
 
 
 
 
 
 
 

 
100 
30 
13 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
0 

0 

NIDO 
 
 
 
 
 
 
 
 
 
 

 
NIDO 
120 
160 

 
 
 
 
 
 

39.00 - 39.25m : Medium strong, high density, greyish 
white chalk. One 75 degree planar smooth fracture, with no 

infill. 

 

39.35 - 39.45 D 
 
 
 

 
39.00 - 40.50   RC   102 

 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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40.10 - 40.30 c 

 

 

 

 

 

 

 

 
 

 

 

  41.35 - 41.40m : Occasional flint fra ments.   

Assumed zone of core loss. 

 
 
 
 

30.75 

60 
40.50 - 42.00    RC     102 10 

0 

 
 
 
 
 
 
 
 

Drilling disturbed. Recovered as: silty sandy subangular 

fine to coarse GRAVEL with occasional cobbles. Clasts 

are weak to medium strong, medium density, greyish 

white with black specks. (Grade undetenmined) 

[New Pit Chalk Formation] 
 

 
Drilling disturbed. Extremely weak to very weak, low 

density, light greyish white CHALK with abundant 

randomly orientated fractures, very closely spaced. 

[New Pit Chalk Formation] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Assumed zone of core loss. 

 
 
 
 
 
 

 
30.15 

 
 
 
 
 
 

29.65    42.00 - 43.00    RC     102 
 
 
 
 
 
 
 
 
 
 

43.00 - 43.50    RC     102 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
43.50 - 45.00    RC     102 

 

44.40 - 44.50 c 
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Weak to medium strong, medium density, light greyish 

white CHALK with frequent brown laminae (marl wisps). 

Fracture set 1: horizontal to 1O degrees, closely spaced, 

smooth planar. Fracture set 2: one 40 degrees fracture, 

planar smooth, locally infilled (<1mm) with clay. (Grade 

undetermined) 

[New Pit Chalk Formation] 
45.1 - 45.10m : Greenish grey marl seam. 

45.2 1o - 45.20m : Drilling disturbed. Recovered non-
intact. 

ness) (m) 
(m) 

Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x   Weter Backfill 
 
 
 
 
 
 
 

NIDO 

50 
150 

 

80 
 
 
 

Assumed zone of core loss. 
 
 

46.10 - 46.20m : Televiewer shows possible dissolution 

   feature?   

Weak to medium strong, medium density, light greyish 

white CHALK with frequent brown laminae (marl wisps). 

Fracture set 1: horizontal to 10 degrees, medium 
spaced, smooth planar, with no infill. Fracture set 2: one 

40 to 60 degrees widely spaced, planar slightly rough, 

locally infilled (<1mm) with clay and comminuted chalk. 
(Grade: B3) 
[New Pit Chalk Formation] 

46.80 - 47.10m : Televiewer shows possible dissolution 

feature? 

46.90 - 47.20m : Drilling disturbed. Recovered non-intact. 

 

 
26.25 

 
 
 

25.95 

45.00 - 46.50    RC     102 45 

45.70 - 45.95 c 45 

NR 

46.50 - 48.00    RC     102 

 

 
100 
23 
20    NI 

60 
250 

 
 
 
 
 
 
 

 
 
 
 

Drilling disturbed, recovered non-intact. Extremely weak 

to very weak, low density, light greyish white CHALK with 

abundant randomly orientated fractures, very closely 

spaced. 
[New Pit Chalk Formation] 

 

 
23.60 

48.38 - 48.53 c 
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Drilling disturbed, recovered non-intact. Extremely weak 

to very weak, low density, light greyish white CHALK with 

abundant randomly orientated fractures, very closely 

(m) (m) mm    %    (mins) 

spaced. 

[New Pit Chalk Formation] 

49.50 - 51.00   RC    102  
 
 

100 
17 
0 

 
 
 
 

 
NIDO 

 
 

 
 

51.00 - 52.50   RC    102 

100 

7 
0 

 
 
 
 

 
 

Medium strong, medium density, light greyish white 

CHALK with occasional thin grey laminae (marl wisps). 

Fracture set 1: horizontal to 10 degrees closely spaced 

(0/80/100), planar slighUy rough, with penetrative orange 

brown staining and no infill. Fracture set 2: 45 to 86 

degrees widely spaced (60/600/1000), planar smooth 

with penetrative orange brown staining and no infill. 
Fracture set 3: one 85 degree fracture, planar smooth, 

with no infill. (Grade: A3) 

[New Pit Chalk Formation] 
52.BO - 53.05m : Drilling disturbed. Recovered non-intact. 

53.25 - 53.50m : Drilling disturbed. Recovered non-intact. 

19.65  

52.50 - 52.80   c 
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Project Name: Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: CP+RC 

Project No: 1G063 -AAZ Co-ordinates: 498913.63 mE Checked By: JMe, CB 

Client: High Speed 2 (HS2) Ltd  193849.98 mN Approved By:  PMcG 

Engineer: High Speed 2 (HS2) Ltd Ground Level: 72.15 mOD Log  Status:  FINAL 

Date: 20/11/2017 

Date Started: 24/10/2016 Orientation: - - deg. 
 

Date Completed: 26/10/2016 Inclination: 90 deg. Final Depth: 55.00m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Ria Crew Loaaer Remarks 

0.00 1.20 IP 10/10/2016 10/10/2016 Insulated digging tools  

 

 

 

Geobor-S 

 

 

 

 

PCD 

M. Gillespie I J. Shirrs J. Manas 
 1.20 3.20 CP 10/10/2016 10/10/2016 T820-758 M. Gillespie I J. Shirrs J. Manas 

3.20 6.00 CP 11/10/2016 11/10/2016 T820-756 M. Gillespie I J. Shirrs G. McKean 
6.00 21.50 CP 19/10/2016 24/10/2016 T820-758 M. Gillespie I J. Shirrs A. Mccaw 

21.50 55.00 RC 24/10/2016 26/10/2016 Cornacchio 305 B. Reeves N. Chaudhry 
(146) 

Bolin 11-Drillina Proi ress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Date Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

10/10/2016 13:30 0.00 0.00 Dry start of shift 21.50 200 
 

21.50 200 
 10/10/2016 17:30 3.20 3.20 Dry End of shill 55.00 146 55.00 146 

11110/2016 09:30 3.20 3.20 Dry start of shift 
11/10/2016 14:30 6.00 6.00 Dry End of shill 
19/10/2016 13:00 6.00 6.00 Dry start of shift 
19/10/2016 17:30 11.00 11.00 9.00 End of shill 
20/10/2016 08:30 11.00 11.00 7.00 start of shift 
20/10/2016 17:30 19.00 19.00 7.00 End of shill 

water Added Records 21/10/2016 08:30 19.00 19.00 8.00 start of shift 

21/10/2016 12:45 21.50 21.50 8.00 End of shill From (m) To (m) Volume (lltres) Remarks 

24/10/2016 07:30 21.50 21.50 8.00 start of shift 

    24/10/2016 10:30 21.50 21.50 8.00 start of shift 
24/10/2016 11:30 21.50 21.50 8.00 End of shill 
24/10/2016 18:25 40.50 21.00 6.76 End of shill 
25/10/2016 07:30 40.50 21.00 6.52 start of shift 
25/10/2016 18:40 55.00 21.00 6.71 End of shill 

Depth Related Remarks Chisellin iDetails Drillino Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

0.50 
5.00 

21.50 
25.65 
26.50 
29.50 
32.50 
41.50 
47.50 

6.00 
21.50 

 

26.50 
27.35 

 

 

42.50 
46.50 

Penmeability test canied out in standpipe 
Client instructed to continue hole with cable percussive rig. 
Client instructed to commence rotary coring 

Recovering dropped core - mostly washed away 
Run cut short as not advancing nonnally 
Changing from PDC bit to Impregnated bit 
Changing from Impregnated bit to Cube bit 
Reduced run length after poor recovery - strata becoming weaker 
Short run as not advancing property 

3.65 
 

 

4.10 
 

 

5.00 

3.75 
 

 

4.20 
 

 

5.20 

00:50  ; 
: 

00:45 : 

 

00:35 
: 

hiselling. 
ylinder 

cutter. 
hiselling. 
ylinder 

:utter. 
hiselling. 
ylinder 

cutter. 

21.00 55.00 0 \/Valer No returns 

water Strikes Monitorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) S ealed(m) Remarks Type Pipe ID From(m) To (m)  Dl a(mm) Pipe Type Remarks From (m) To (m) legend Desaiption 

19/10/2016 7.45 7.45 5 5.20 11.00 
 

SP 2 0.00 0.50 75 Plain 
 

0.00 0.10 909 Upstanding cover 
19/10/2016 7.45 7.45 10 5.20 11.00 SP 2 0.50 6.00 75 Slotted 0.10 0.30 906 Concrete 
19/10/2016 7.45 7.45 15 5.20 11.00 SP 1 0.00 18.00 19 Plain 0.30 0.50 903 Bentonite 
19/10/2016 7.45 7.45 20 5.20 11.00 SP 1 16.00 26.00 19 Slotted 0.50 6.00 902 Gravel 

6.00 16.00 903 Bentonite 
18.00 26.00 902 Gravel 

26.00 55.00 903 Bentonlte 

Standard Penetration Test Results 

Depth (ml Typ e N Vslue Casing Cm ater (ml SWPen(mm Blows1 Pen1(mm) Blows2 Pen2(mm) Blows3 Pen3(mm) Blows4 Pen4(mm) Blows5  P en5(mm) Blows6 Pen6(mm) Hammer E. Ratio% 

1.65 s N=14 1.65 Dry 0 2 75 2 75 3 75 3 75 4 75 4 75 BRK1 64 
2.20 s N=40 2.20 Dry 0 5 75 5 75 10 75 12 75 10 75 8 75 BRK1 64 

3.20 s N=43 3.20 Dry 0 5 75 7 75 10 75 11 75 10 75 12 75 BRK1 64 
4.20 s N=44 4.20 Dry 0 8 75 8 75 11 75 11 75 12 75 10 75 BRK1 64 
5.20 s 50/ 245 5.20 Dry 0 10 75 15 75 15 75 14 75 15 75 6 20 BRK1 64 
6.45 s N=12 6.45 Dry 0 5 75 4 75 3 75 3 75 3 75 3 75 BRK1 64 
7.45 s N=6 7.45 5.45 0 1 75 2 75 2 75 2 75 2 75 2 75 BRK1 64 
8.45 s N=7 8.45 6.45 0 2 75 2 75 1 75 2 75 2 75 2 75 BRK1 64 
9.45 s N=6 9.45 7.45 0 2 75 2 75 2 75 2 75 2 75 2 75 BRK1 64 
10.00 s N=8 10.00 8.00 0 2 75 3 75 2 75 2 75 2 75 2 75 BRK1 64 
11.45 s N=13 11.45 7.00 0 3 75 3 75 2 75 5 75 3 75 3 75 BRK1 64 
12.95 s N=16 12.95 7.00 0 2 75 3 75 2 75 2 75 6 75 6 75 BRK1 64 
14.45 s N=54 14.45 7.00 0 5 75 6 75 10 75 12 75 14 75 16 75 BRK1 64 
15.95 s N=56 15.95 7.00 0 6 75 9 75 10 75 11 75 15 75 20 75 BRK1 64 

17.45 s N=23 17.45 7.00 0 8 75 7 75 6 75 5 75 5 75 7 75 BRK1 64 
18.95 s N=17 18.95 7.00 0 5 75 6 75 4 75 5 75 4 75 4 75 BRK1 64 
20.45 s N=17 20.45 8.00 0 6 75 5 75 4 75 4 75 4 75 5 75 BRK1 64 
21.50 s 100 /135 21.50 8.00 0 25 20 50 75 50 60 BRK1 64 

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Stratum Description 
Depth 

Legend (Thick-  Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
SCR If ave Well/ 

ness) (m) Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x water Backfill 
 

Grass over dark brown slightly gravelly SILT with 

frequent rootlets. Gravel is angular to subrounded fine to 
coarse flint. 

 
:'/ { 
>1 ><: ><: 

(m) (m) mm   %   (mins)  
 
 

 
:o;. b 

[Alluvium] 
.x·x-> HoAo> 
>1 ><: x - 
.X·X.> 

'.       • 0      _   0.40 

 

 
79.05 

0.20 -0.40 B 
-.z   ,,.. 
;:. i 

iz "'i 
Soft orangish brown slightly sandy gravelly CLAY. Gravel  "'°"'"c..oC. :-C: >- 
is angular to subrounded fine to coarse offlint. + ·>- 

IAlluviuml .._,'.:":".:....::>- 0 60 

 

 
78.85 

 

0.40 -0.60 B 
::z  "':•. 

Structureless CHALK composed of off-white slightly ·   • 
 

fine to coarse of chalk. (Grade: Dm) . 

[Lewes Nodular Chalk Formation?] 

· 
 
 

0 60 

 
 
 

0.80 -1.00 B 
-sa- n_dy_g_rave-lly_S_l_LT_._G_ra_v_eI_is__s_ub-a_n_g_ula-r-to su-b-roun-_de_d---=-:=_ .   ) 
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Drillers description: CHALK with numerous flints. (Rotary _ 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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SCR If ave Well/ 

Depth Dia  Rec  Blows Test Result Units RQ%D l(fmmma)x water Backfill 
(m) Type  (mm)  %   (mins)   Test 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 
Depth 

(Thick- 
Legend 

 
Level 

Sampling, Coring and In Situ Testing TCR   If min 

SCR If ave Well/ 

ness) (m) Depth Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x Weter Backfill 
 

Weak to medium strong, medium density, light greyish 

white CHALK. Fracture set 1: horizontal to 20 degrees, 

closely spaced (65/110/180), undulating slightly rough, 

with black specks and rare orange staining, no infill. 

Fracture set 3: two vertical to 80 degrees fractures, 

undulating slightly rough, no infill. With occasional 

(m) 
 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

(m) mm   %   (mins) 
 
 
 
 
 

 
NI 

angular coarse gravel of rinded flint. (Grade: A3) 

[Lewes Nodular Chalk Formation] 
10.00 - 10.34m : Drilling disturbed. Recovered as: fine to 

coarse angular GRAVEL of rinded flint with occasional flint 

cobbles. Possible flint band. 

10.61 - 10.90m : Drilling disturbed. Recovered as: light 

greyish white gravelly SILT and occasional flint cobbles. 

Gravel is veiy weak, medium density, subrounded fine to 

1 coarse of chalk and anaular fine to coarse of rinded flint.   
1 

Assumed zone of core loss. No flush returns at surface. 
 
 
 
 
 

Weak to medium strong, medium density, light greyish 

white CHALK. Fracture set 1: horizontal to 20 degrees, 

closely spaced (65/110/180), undulating slightly rough, 

with black specks and rare orange staining, no infill. 

Fracture set 3: two vertical to 80 degrees fractures, 

undulating slightly rough, no infill. With occasional 

angular coarse gravel of rinded flint. (Grade: A3) 

[Lewes Nodular Chalk Formation] 
11.50 - 12.00m : Drilling disturbed. Recovered as: slightly 
silty subrounded to rounded fine to coarse GRAVEL with 

occasional cobbles of chalk and flint. Clasts are weak, 

medium density, off-white with frequent black specks. 

12.00 - 12.50m : Drilling disturbed. Recovered non-intact. 

Ho.9o> 
f- 

f- 

f- 
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>-10.90 
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68.55 
 
 
 
 
 
 
 

 
67.95 

10.00 -11.00   RC    120 
 
 
 
 
 
 
 
 
 
 

11.00 -11.50   RC    120 
 
 
 
 
 
 

11.50 -12.00   RC    120 

90 110 
0 220 
0 

 
 
 
 
 
 
 
 
 

 
0 NR 
0 
0 

 
 
 
 

100 
0 
0 

 
 
 
 
 
 
 
 
 

 
100 

 
 
 
 

12.72 - 13.00m : Drilling disturbed. Recovered non-intact. 
 
 

 
13.00 - 13.40m : Drilling disturbed. Recovered as: light 

greyish white gravelly SILT with occasional flint cobbles. 

Gravel is weak, medium density, subrounded fine to 

coarse. 

f- 

 

µ2.16) 
f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f-- 

f- 

f- 

f- 

f- 

f- 

f- 
 

f- 

12.00 -13.00   RC    120 

12.50 -12.72 c 

22 65 
22 110 

220 

13.40 - 13.46m : Rinded flint fragments (up to 120mm). 

Possible flint band. 
 
 

Assumed zone of core loss. 
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3.66 
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65.79 

 
 
 
 

 
13.00 -14.50   RC    120 

 

 
44 

-
 

0 
0 

 
f- 

f-- - po.84) NR 

f- - 
f- 

 

f- 
 

f- 
 

f- 
 

f- 

 
Weak to medium strong, medium density, CHALK. 

Fracture set 1: horizontal to 20 degrees closely spaced 

(65/110/180), undulating slightly rough, with black specks 

 

f- 

4.50 
f- 

f- 

64.95 
 
 

65 
and rare orange staining, no infill. Fracture set 3: 80 

degrees to vertical, undulating slightly rough, no infill. 

With occasional angular coarse gravel of nodular flint. 

t<0.87) 
 

 
f- 

 
 
 

14.50 -15.50   RC    120 

110 
220 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 

Depth 

Legend (Thick- 

 
Level 

 

 
Depth 

Sampling, Coring andIn Situ Testing TCR  If min 
SCR  If ave Well/ 

 
 

(Grade: A3) 

[Lewes Nodular Chalk Fonmation] 
14.50 - 14.70m : Drilling disturlJed. Recovered as: dark 
grey to black fine to subangular to subrounded coarse 

GRAVEL of rinded flint and weak, medium density chalk. 

ness) 
(m) 

 
f- 

f- 

(m) 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x Weter Backfill 
 
 

65 
87 110 
57 220 
57 

14.90 - 14.97m : Rinded flint fragments (up to 60mm). 

  Possible flint band.   

Assumed zone of core loss. No flush returns at surface. 

15.37 - 15.50m : Assumed zone of core loss. 

 
 
 
 
 

Weak to medium strong, medium density, CHALK. 

Fracture set 1: horizontal to 20 degrees dosely spaced 

(651110/180), undulating slightly rough, with black specks 

and rare orange staining, no infill. Fracture set 3: 80 

degrees to vertical, undulating slightly rough, no infill. 

With occasional angular coarse gravel of nodular flint. 
(Grade: A3) 

:::15.37 
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15.50 - 16.00   RC    120 

 
 
 
 

0 NR 
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[Lewes Nodular Chalk Fonmation] 
16.00 - 16.86m : Drilling disturlJed. Recovered non-intact. 
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16.00 - 17.10   RC    120 
100     65 
24 110 
24 220 

 

 
Assumed zone of core loss. No flush returns at surface. 
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17.10 
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f- 
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f-{0.40) 
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f- 

 

62.35 

 
 
 
 

17.10 - 17.50   RC    120 

 
 
 

0 

0 NR 
0 

 
Weak, medium density, light greyish white CHALK with 

frequent thin light grey laminations (marl wisps). Fracture 

set 1: horizontal to 20 degrees medium to widely spaced 

(200/450/850), undulating slightly rough, with black 

specks, rare orange staining and no infill. Fracture set 2: 

40 degrees to 50 degrees medium spaced 

(210/400/560), undulating slightly rough, with no infill. 

Fracture set 3: 60 to 70 degrees, medium spaced 

(200/250/335), undulating slightly rough, with no infill. 
With occasional nodular flints. (Grade: A 1/2) 

[Lewes Nodular Chalk Fonmation] 
17.50 - 17.84m : Drilling disturlJed. Recovered non-intact. 

 
 
 
 
 
 
 
 
 

19.00 - 19.10m : Assumed zone of core loss. 

19.00 - 19.52m : Drilling disturlJed. Recovered non-intact. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
 

 
Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 0610412017 

Borehole No: 

ML035-RC012 
Sheet 4 of 10 

·' 
·' 
·' 



 

•barn 
ritchies 

BOREHOLE LOG 
Borehole No: 

ML035-RC012 
Sheet 5 of 10 

Project Name: Amersham Tunnel to Calvert 
 

Survey Grid System: 

Co-ordinates: 

 

OSGB Hole Type: 

498739.32 mE Checked By: 

 

RO+RC 

AB, CB 

Project No: 

Client: 

Engineer: 

Date Started: 

Date Completed: 

1G063 -AAZ. 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

19/10/2016 

25/10/2016 

 

Ground Level: 
 

 

Orientation: 

Inclination: 

193950.72 mN Approved By: 

79.45 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

PMcG 

1:25 

FINAL 

21/11/2017 

50.00m 

 
 

Stratum Description 
Depth 

Legend  (Thick-    Level 
Sampling, Coring andIn Situ Testing TCR   If min 

SCR  If ave Well/ 
ness) (m) Depth 

Type   ( 
Dia

)  
Rec  Blows Test Test Result Units RQ%D  l(fmmma)x   Weter Backfill 

(m) (m) mm    %    (mins) 

 
 
 

 
20.50 - 20.58m : Rinded flint fragments (up to 55mm). 

Possible flint band. 
 

 
20. 78m : Brachiopod fossil (40mm). 

20. 78 - 21.oom : Drilling disturbed. Recovered non-intact. 

 
 
 
 
 

21.35 - 21.91m : Drilling disturbed. Recovered non-intact. 
With occasional angular medium to coarse gravel of flint 

fragments. 
 
 
 
 
 
 
 

22.00 - 22.12m : Drilling disturbed. Recovered non-intact. 

With frequent angular medium to coarse gravel of rinded 

flint fragments and finger flint. 

 

20.50 - 22.00   RC    120 
 
 
 
 
 
 
 
 
 
 
 
 
 

22.12 - 22.32    c 

100 

40 
36 

 

NI 
100 
430 

 
 
 

22.83 - 22.96m : Drilling disturbed. Recovered non-intact. 
 
 
 
 
 
 
 
 

 
23.50 - 23.63m : Drilling disturbed. Recovered non-intact. 

With rare angular medium to coarse gravel of rinded flint. 

 
 

23.81 - 23.83m : Rinded flint fragments (up to 40mm). 

Possible flint band. 
 
 
 
 
 
 
 
 
 
 
 

 
24.73 - 24.77m : Nodular flint (up to 50mm). 

 
 

22.00 - 23.50   RC    120 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
23.50 - 25.00   RC    120 

 

100 
100 
56 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
33 

33 

 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description Legend  
(Thick-   Level SCR   If ave   

Weter   
Well/ 
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Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

25.00 - 25.60m : Drilling disturbed. Recovered as: light f- 

greyish white slightly sandy fine to coarse GRAVEL of f- 

chalk and nint. Clasts are weak to medium strong, medium ·' 
density, off-white chalk with some dark grey to black rinded 100 

flint fragments. 25.00 - 25.65   RC    120 0 
NI

 
0 1d'6: ·' 

f- 430 
1d'6 :·' 

Drilling disturbed. Recovered as: light greyish white 
25.60   53.85

 

coarse subangular GRAVEL of chalk. Clasts are strong f-
 

f- 

and high density. Top Rock Hardgrounds? f- 

-- 1d'6 :" 
1d'6: ·' 

I! Lewes Nodular Chalk Formationl I f- - 

1d'6: ·' Weak, medium density, light greyish white CHALK with f- 

frequent thin light grey laminations (marl wisps). Fracture f-- 24 
set 1: horizontal to 20 degrees medium to widely spaced po.85) 25.65 - 26.50   RC    120 0 1d'6: ·' 

(200/450/850), undulating slightly rough, with black f- 0 1d'6 :·' 
specks, rare orange staining and no infill. Fracture set 2: 

f-

 
f- 

40 degrees to 50 degrees medium spaced f- 

(210/400/560), undulating slightly rough, with no infill. f-
 

f- 

Fracture set 3: 60 to 70 degrees, medium spaced f- 

(200/250/335), undulating slightly rough, with no infill. L26.50   52.95 -- - 

1d'6 : 
1d'6: 

With occasional nodular flints. (Grade: A 1/2) f- NR 

[Lewes Nodular Chalk Formation] f- - f- 

1d'6: 
25.65 - 25.85m : Drilling disturbed. Recovered non-intact. 

With occasional angular medium to coae gravel of rinded f- 

  flint fraaments. f- 0 1d'6 : 
Assumed zone of core loss. No flush returns at surface. po.85) 26.50 - 27.35  RC   120 0 

1d'6 : f- 

1d'6 : 
f- 1d'6: 
f- 

Weak, medium density, light greyish white CHALK with 
27.35   52.10

 

frequent thin light grey laminations (marl wisps). Fracture f-
 

f- 

set 1: horizontal to 20 degrees medium to widely spaced f- 

(200/450/850), undulating slightly rough, with frequent f- 100 

black specks, rare orange staining and no infill. Fracture f- 27.35 - 28.00   RC    120 15 1d'6 : 
set 2: 40 to 50 degrees medium spaced (210/400/560), f- 15 
undulating slighUy rough, no infill. Fracture set 3: 60 to 

f- 27.75 - 27.85 D 20 1d'6: 
70 degrees, medium spaced (200/250/335), undulating p1.05) 50 

f- 120 
slightly rough, no infill. With occasional angular coarse f-- -- 

gravel of flint and occasional flint cobbles. (Grade: A 1/2) f- 1cf6: 
[Lewes Nodular Chalk Formation] f- 

1cf6 :
 

27.35 - 28.40m : Drilling disturbed. Recovered non-intact. f- 

With occasional angular medium to coae gravel of rinded f- 1cf6 : flint fragments. 

Assumed zone of core loss. Core loss presumed to be 
28.40  51.05 -

 1cf6 : 
chalk not recovered due to flint. f- 1c16 : f- 

1c16 : 
f- 27 
f- 28.00 - 29.50   RC   120 0 
f- 0 
f- 

1cf6: 
1cf6 : 

H1.10> 

f- 

NR 
1cf6 : 

f- 1cf6 : 
f- 1   := .c 
f- 

 

f- 0 f-  ·' 
f- l <Fo 

 

 
f- 

0 f-  ·' 

Weak, medium density, light greyish white CHALK with 
f- 

_9_50   49.95 
0 f-  ·' 

frequent thin light grey laminations (marl wisps). Fracture f- 19.00 - 40.25 Falling 1.2E--005 mis l<Fo 
set 1: horizontal to 20 degrees medium to widely spaced t<0.31) Head 0 ·' 

(200/450/850), undulating slightly rough, with frequent l <Fo 

black specks, rare orange staining and no infill. Fracture t29.81    49.64 1d'6: I set 2: 40 to 50 degrees medium spaced (210/400/560), 

f- ;I 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 
Depth 

Legend  (Thick 

 
Level 

Sampling, Coring andIn Situ Testing TCR  If min 
SCR  If ave Well/ 

 

 
undulating slighUy rough, no infill. Fracture set 3: 60 to 

70 degrees, medium spaced (200/250/335), undulating 

slightly rough, no infill. With occasional angular coarse 

gravel of flint and occasional flint cobbles. (Grade: A 1/2) 

[Lewes Nodular Chalk Formation] 
29.50 - 29.81m : Nodular flint fragments {up to 100mm). 

   Possible flint band.

 Light greyish white 

strong, high density CHALK. Chalk Rock. 

Lewes Nodular Chalk Formation 

Weak, medium density, light greyish white CHALK with 

frequent thin light grey laminations (marl wisps). Fracture 

set 1: horizontal to 20 degrees medium to widely spaced 

(200/450/850), undulating slightly rough, with frequent 

black specks, rare orange staining and no infill. Fracture 

set 2: 40 to 50 degrees medium spaced (210/400/560), 

undulating slighUy rough, no infill. Fracture set 3: 60 to 

70 degrees, medium spaced (200/250/335), undulating 

slightly rough, no infill. With occasional angular coarse 

gravel of flint and occasional flint cobbles. (Grade: A 1/2) 

[Lewes Nodular Chalk Formation] 
30.08 - 30.12m : Grey marl band. 

30. 12 - 30.69m : Drilling disturbed. Recovered non-intact. 

With occasional angular medium to coarse gravel of rinded 

flint fragments. 

30.69 - 30. 70m : Drilling disturbed. Recovered as: light 

greyish white coarse subangular GRAVEL of chalk. Clasts 

are strong and high density. Chalk Rock. 
30.70 - 31.oom : Drilling disturbed. Recovered non-intact. 

With occasional angular medium to coarse gravel of rinded 

flint fragments. 

30.83 - 31.00m : Assumed zone of core Joss. 
31.00 - 31.25m : Drilling disturbed. Recovered non-intact. 

With occasional angular medium to coarse gravel of rinded 

flint fragments. 

31.25 - 31.34m : Drilling disturbed. Recovered as: light 

greyish white coarse subangular GRAVEL of chalk. Clasts 

are strong and high density. Chalk Rock. 
31.34 - 32.42m : Drilling disturbed. Recovered non-intact. 

With occasional angular medium to coarse gravel of rinded 

flint fragments. 

32.42 - 32.50m : Assumed zone of core loss. 

Medium strong, medium density, greyish white CHALK 

locally with thin light grey laminations (marl wisps). 

Fracture set 1: horizontal to 20 degrees, extremely 

closely to closely spaced (8/68/125), undulating slightly 

rough, with black specks, rare orange staining and no 

infill. Fracture set 2: 60 to 80 degrees, undulating slighUy 

rough, with black specks, orange staining and no infill. 

Possibly Chalk Rock. (Grade: A4) 

[Lewes Nodular Chalk Formation] 
 
 
 
 
 

 
34.00 - 34.49m : Drilling disturbed. Recovered as: light 

greyish white coarse subangular GRAVEL of chalk. Clasts 

are strong and high density. Chalk Rock. 

ness) 
(m) 

(m) Depth 
Type    

Dia   Rec  Blows    
Test

 
(m) (mm)   %     (mins) 

30.00 - 30.10 D 
49.37 

 

29.50 - 31.00   RC    120 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
31.00 -32.50    RC     120 

 
 
 
 
 
 
 
 
 
 

46.95 
 
 
 
 
 
 
 
 
 
 

32.50 - 34.00   RC    120 
 
 
 
 
 
 
 
 
 
 

33.90 - 34.00 D 

Test Result Units RD 1  ,: water Backfill 

 
 
 
 
 

 
89 
10 
0 

 
 
 
 
 
 
 
 
 

 
20 
50 
120 

 
 
 
 

95 

15 
0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
57 
24 

 
 
 
 

8 
68 
125 

 
97 
27 
7 

 

34.00 - 35.50   RC    120 
 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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35.46 - 35.50m : Assumed zone of core loss. 

35.50 - 35.63m : Drilling disturlJed. Recovered as: light 

greyish white coarse subangular GRAVEL of chalk. Clasts 

are strong and high density. Chalk Rock. 

 
8 

68 
125 

 
 

36.26 - 36.34m : Drilling disturlJed. Recovered non-intact. 

 

98 
35.50 -37.00    RC     120 33 

36.30 - 36.40     c 8
 

 

 

 

 

 

 

 

 

 

36.97 - 37.00m : Assumed zone of core loss. 

Weak, medium density, light greyish white CHALK and 

frequent thin light grey laminations (mar1 wisps). Fracture 

set 1: horizontal to 20 degrees, medium to widely spaced 

(200/450/850), undulating sligh11y rough, with frequent 

black specks, rare orange staining and no infill. Fracture 

set 2: 40 to 50 degrees medium spaced (210/400/560), 

undulating slighUy rough, with black specks and no infill. 

Fracture set 3: 60 degrees to 70 degrees medium 

spaced (200/250/335), undulating slighUy rough, no infill. 

(Grade: A1/2) 

[New Pit Chalk Formation] 
37.00 - 37.57m : Drilling disturlJed. Recovered non-intact. 

37.89 - 38.29m : Drilling disturlJed. Recovered non-intact. 

 
 
 
 
 

38.29 - 38.50m : Assumed zone of core loss. 
 

 
38.50 - 38.83m : Drilling disturlJed. Recovered non-intact. 

 
 
 
 
 
 
 
 
 

42.45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

37.00 -38.50    RC     120 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

86 
6 
0 

 
 
 
 
 
 
 
 
 

 
70 
150 
370 

 

 
38.80 - 38.95   c 

 
 

89 
38.50 - 40.00    RC     120 20 

20 
 
 
 
 
 
 

 
39.83 - 40.00m : Assumed zone of core loss. 

 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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40.00 - 40.94m : Drilling disturbed. Recovered non-intact. 

(m) (m) mm    %    (mins) 

 

 
 
 
 

 
40.61 - 40.74m : Rinded flint fragments (up to BOmm). 

Possible flint band. 
 
 

 

Assumed zone of core loss. 

 
 
 
 
 
 
 
 
 

38.51 

 
 
 
 
 
 

40.00 - 41.50    RC     120 

70 
150 
370 

 
63 

o 
o 

 
NR 

 
 

 
Weak, medium density, light greyish white CHALK and 

frequent thin light grey laminations (marl wisps). Fracture 

set 1: horizontal to 20 degrees, medium to widely spaced 

(200/450/850), undulating slightly rough, with frequent 

black specks, rare orange staining and no infill. Fracture 

set 2: 40 to 50 degrees medium spaced (210/400/560), 

undulating slightly rough, with black specks and no infill. 

 

1.50    37.95 

 
 
 
 
 
 
 

 
60 

41.50 - 42.50    RC     120 14 

 
 
 
 

 
70 
150 
370 

Fracture set 3: 60 degrees to 70 degrees medium 
spaced (200/250/335), undulating slightly rough, no infill. 

(Grade: A1/2) 

[New Pit Chalk Formation] 
41.50 - 41.84m : Drillin disturbed. Recovered non-intact. 

Assumed zone of core loss. No flush returns at surface. 
 

Weak, medium density, light greyish white CHALK and 

frequent thin light grey laminations (marl wisps). Fracture 

set 1: horizontal to 20 degrees, medium to widely spaced 

(200/450/850), undulating slightly rough, with frequent 

black specks, rare orange staining and no infill. Fracture 

set 2: 40 to 50 degrees medium spaced (210/400/560), 

undulating slightly rough, with black specks and no infill. 

Fracture set 3: 60 degrees to 70 degrees medium 

spaced (200/250/335), undulating slightly rough, no infill. 

(Grade: A1/2) 

[New Pit Chalk Formation] 
43.00 - 43.52m : Drilling disturbed. Recovered non-intact. 

37.35 
14

 

 
NR 

 

 
36.95 

 
 

100 
42.50 - 43.00    RC     120 60 

60 

42.73 - 43.00 c 

43.00 - 44.50    RC     120 

 
 
 

 
100 

25 
25 

 
 
 
 
 
 
 

44.50 - 44.91m : Drilling disturbed. Recovered non-intact. 

 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 
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Sampling, Coring and In Situ Testing TCR If min 
SCR  If ave Well/ 

ness) (m) Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x Weter Backfill 
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45.25 - 45. 78m : Drilling disturbed. Recovered non-intact. 
Recovered as: light greyish white fine to coarse GRAVEL 

of chalk with occasional chalk cobbles. Gravel is weak to 
medium strong, medium density, off-white with black 

specks and some orange staining. Possibly fractured 

zone? 

44.50 - 46.00   RC    120 
 
 

 
100 
43 
43 

 

45.84 - 45.94 c 
 

46.00 - 46.29m : Drilling disturbed. Recovered non-intact. 
With occasional angular medium to coarse gravel of rinded 

flint fragments. 

 
 
 
 
 
 

46.83 - 47.32m : Drilling disturbed. Recovered non-intact. 

Recovered as: light greyish white slightly sandy fine to 
coarse GRAVEL of chalk with rare chalk cobbles. Gravel is 

weak to medium strong and medium density, off-white with 

frequent black specks. 
 

 
47.32 - 47.50m : Assumed zone of core Joss. 

 
 

47.50 - 47.64m : Drilling disturbed. Recovered non-intact. 

 
 
 

46.00 - 47.50   RC    120 

70 
150 

15    370 

13 

 
 
 
 
 
 
 

48.14 - 48.31m : Drilling disturbed. Recovered non-intact. 

Extremely weak light greyish green slighUy silty MARL.
 31.13

 
Possibly New Pit Marl 2? (Grade Undetermined) 

 

90 
47.50 - 48.50    RC     120 16 

16 

[New Pit Chalk Formation] NIDO 

48.40 - 48.50m : Assumed zone of core Joss. 

Drilling disturbed. Weak, medium density, light greyish
 30.80

 

white CHALK with frequent thin light grey laminations 48.74 - 48.84 D 
(marl wisps). Fracture is vertical, undulating slightly 

rough, with no infill. (Grade: A1?) 

[New Pit Chalk Formation] 

49.03 - 49.13 D 

85  NIDO 
48.50 - 50.00   RC    120 0 

0 

 
 

 
 

Assumed zone of core loss. 
29.68 

NR 

r------ Boreho1e-=Tlermin-ate-d at5=o.o=om------+--+-5u.oo  29.45 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Project Name: 

Project No: 

Client: 

Engineer: 

 

Date Started: 

Date Completed: 

 
Borehole No 

BOREHOLE  INFORMATION SHEET ML035-RC012 
Sheet 1 of 1 

Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: RO+RC 

1G063  -AAZ Co-ordinates: 498739.32 mE Checked By: AB, CB 

High Speed 2 (HS2) Ltd  193950.72 mN Approved By: PMcG 

High Speed 2 (HS2) Ltd Ground Level: 79.45 mOD Log  Status:  FINAL 

Date: 21/11/2017 

19/10/2016 Orientation: - - deg. 

25/10/2016 Inclination: 90 deg. Final Depth: 50.00m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Ria Crew Loaaer Remarks 

0.00 1.20 IP 19/10/2016 19/10/2016 Insulated digging tools  

 

T6-146 

 

Drag bit 
A. Robinson S. Oakley Inspection pit 

1.20 10.00 RO 19/10/2016 19/10/2016 Cornacchio 305 A. Robinson A. Robinson Rotaiy open hole 
10.00 29.50 RC 20/10/2016 20/10/2016 Cornacchio 305 PCD A. Robinson A. Barnard Rotaiy cored 
29.50 32.50 RC 20/10/2016 21/10/2016 Cornacchio 305 T6-146 Impregnated A. Robinson A. Barnard Rotaiy cored 
32.50 50.00 RC 21/10/2016 25/10/2016 Cornacchio 305 T6-146 TCBCube A. Robinson A. Barnard Rotary cored 

Bolin 11-Drillina Proi ress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Date Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

19/10/2016 10:30 0.00 0.00 Diy start of shift 10.00 166 
 

10.00 168 
 19/10/2016 18:30 10.00 10.00 0.00 End of shill 50.00 146 50.00 146 

20/10/2016 07:30 10.00 10.00 3.91 start of shift 
20/10/2016 18:15 31.00 31.00 13.36 End of shill 
21/10/2016 07:30 26.52 28.52 13.27 start of shift 
21/10/2016 15:00 41.18 41.18 13.32 End of shill 
24/10/2016 08:40 40.89 40.89 13.34 start of shift 
24/10/2016 18:30 20.50 20.50 13.33 End of shill 

water Added Records 25/10/2016 07:30 20.50 20.50 13.35 start of shift 

25/10/2016 11:05 50.00 50.00 End of shill From (m) To (m) Volume (lltres) Remarks 

    

Depth Related Remarks Chisellin iDetails Drilling Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

19.00 40.25 Penmeabillty test earned out in standpipe 
    

1.20 10.00 50 -100 \/Valer  

Nhite 
o 

returns o 
returns 
Nhite 
No returns 

25.85 26.50 Dropped core. washed away whilst trying to recover. 10.00 11.00 90- 90 \Nater 
26.50 27.35 Run cut short as not advancing as expected. 11.00 12.00 0 \/Valer 
29.50 

 
Changing from PCD to Impregnated drill bit. 12.00 13.00 90- 90 \/Valer 

32.50 

 
Changing from Impregnated to Cube drill bit. 13.00 14.50 90- 90 \Nater 

41.50 42.50 Reduced run length after poor recovery on previous run. 14.50 50.00 0 \Nater 
49.77 50.00 Dropped core. washed away whilst trying to recover. 

water Strikes Monitorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m) To (m)  Dl a(mm) Pipe Type Remarks From (m) To (m) legend Desaiption 

       
SP 1 0.00 20.00 50 Plain 

 
0.00 0.10 909 Upstanding cover 

SP 1 20.00 40.00 50 Slotted 0.10 0.50 906 Concrete 
0.50 19.00 903 Bentonite 
19.00 40.25 902 Gravel 
40.25 50.00 903 Bentonite 

S1andard Penetration Test Results 

Depth (ml Type N Vslue Casino Cm ater (m) SWPen(mm Blows1  Pe nHmm) Blows2 Pen2(mm) Blows3 Pen3(mm) Blows4 Pen4(mm) Blows5  P en5(mm) Blows6 Pen6(mm) Hammer E. Ratio% 

                    

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Stratum Description 
Depth 

Legend  (Thick-   Level 
Sampling, Coring andIn Situ Testing TCR  If min 

SCR  If ave Well/ 
ness) (m) Depth 

Type   ( 
Dia

)  
Rec  Blows Test Test Result Units RQ%D  l(fmmma)x  water Backfill 

 

MADE GROUND: Grass over dark brown slightly sandy 

gravelly clay with frequent rootlets. 
!Made Groundl   
I 

(m) 
 

f 

>-0.10 

 
 

75.90 

(m) mm    %    (mins) 

l 
:-o.;z. 

 

 
,,.

"
.
"'
 

MADE GROUND: Dark brown slightly sandy gravelly clay 
with occasional strands of string. Sand is fine. Gravel is 

angular to subrounded fine to coarse of various 

lithologies including brick fragments and flint. 
 

>-=D-   ark_br_o_w_n_s_l.i.g:._ht_ly   sa_n_d_y_g_r_av_e_l_ly_C__LAY_.. San-d   is--fin_e_.--"""." 

 

50.50) 
 
 
 

. 'l-0.5o 

 
 
 
 

 
75.40 

 
 
 
 

0.50 B 

;:. i 

iz "'i 
::z   ,,.. 

:o;. i iz "'i 

[Made Ground] >- 

Gravel is angular to subrounded fine to coarse of various   f:. i:""' f- 
11 including flint. f:.s= f 

.L,. -':;-:[<0.60) 

q
- • .;...,..s::. 

r-
 

.:.....- 
. ' •     1.20 

 
 
 
 
 
 
 

 
74.80 

 
 
 
 
 

1.1 B 

i/ "'i 
--z   ,,.. 
;:.   i 
--z   ,,.. 
;:. i 

Drillers description: Light brown sandy CLAY. (Rotary 
open hole) 
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Drillers description: Coarse SAND and GRAVEL. (Rotary 

open hole) 
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f- 
ff-- 

f- 
f- 

 
 
 
 
 

 
3.50 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Hole Type: RO 
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Log  Status:  FINAL 

Date: 20/11/2017 

 

Final Depth: 50.00m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Ria Crew Loaaer Remarks 

0.00 1.20 IP 1111012016 11/1012016 Insulated digging tools  

Geobor-S 
 

Drag bit 
S. Kelly J. Dudson 

 1.20 50.00 RO 11/1012016 17/1012016 P450 S. Kelly S. Kelly 
(146) 

Bolin 11-Drillina Proi ress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Date Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

10/1012016 14:15 0.00 0.00 Dry start of shift 15.00 168 
 

15.00 168 
 10/10/2016 1B:OO 0.00 0.00 Dry End of shill 50.00 146 50.00 146 

1111012016 11:15 0.00 0.00 Dry start of shift 
11/1012016 17:30 19.00 19.00 9.55 End of shill 
12/10/2016 OB:40 19.00 19.00 9.95 start of shift 
12/10/2016 17:30 46.00 46.00 B.05 End of shill 
13/10/2016 OB:45 46.00 46.00 8.30 start of shift 
13/10/2016 17:30 50.00 50.00 9.35 End of shill 

water Added Records 14/10/2016 OB:30 50.00 50.00 9.35 start of shift 

14/10/2016 14:15 50.00 50.00 9.30 Hole complete From (m) To (m) Volume (lltres) Remarks 

17/10/2016 OB:30 50.00 0.00 start of shift 

    17/10/2016 1B:OO 50.00 0.00 End of shill 

Depth Related Remarks Chisellin iDetails Drillino Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

0.00 50.00 water quallty logger installed in standpipe 
    

1.20 19.00 100-100 Polymer-  

 

 

 

No returns 

   
Purebore 

19.00 19.50 0 - 50 Polymer- 

   
Purebore 

19.50 50.00 0 Polymer- 

Purebore 

water Strikes Monitorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m) To (m)  Dl a(mm) Pipe Type Remarks From (m) To (m) legend Desaiption 

       
SP 1 0.00 5.00 BO Plain water 0.00 0.10 910 Flush cover Ullrasecure 

    
quallty 

   
headworks cover fitted 

    
monitor 0.10 1.00 906 Concrete 

    
installed in 1.00 2.50 904 Grout 

    
standpipe 2.50 4.50 903 Bentonite 

SP 1 5.00 50.00     BO Slotted water 4.50 50.00 902 Gravel 

  quallty 
monitor 
installed in 

standpipe 

Standard Penetration Test Results 

Depth (ml Type N Vslue Casino (m ater (ml SWPen(mm Blows1  Pe n1(mml Blows2 Pen2(mml Blows3 Pen3(mml Blows4 Pen4(mml Blows5  P en5(mml Blows6 Pen6(mml Hammer E. Ratio% 

                    

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 
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f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 

f-- 

- 
f- 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 

- 
f- 

f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 f-- 

- f- 

f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 
 
 

 
 
 

f- 

f- 
 

f- 
 

f- 
 

f-- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 0 .C 
f- l cPo 
f- 

0 .C 
f- 

f- l cPo 
f- 0 

f- l cPo 0 ·' 
f- 

f- 

:.oo  70.82 
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Depth 

Legend  (Thick-    Level 
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SCR  If ave Well/ 
ness) (m) Depth 

Type   ( 
Dia

)  
Rec  Blows Test Test Result Units RQ%D  l(fmmma)x   Weter Backfill 

 
Drilling disturbed. CHALK recovered as: black angular to 
subrounded fine to coarse GRAVEL of rinded flint with 
occasional cobbles. Presumed chalk washed away 

(m) 
 

f- 

f- 

(m) mm    %    (mins) 
 
 

 
- 

during drilling. 

[Lewes Nodular Chalk Formation] 
po.SS) NIDO 

- 
 

 

Assumed zone of core loss. Driller notes very weak 

CHALK with flints. Presumed chalk scrubbed away by 

flints during drilling. 

 
f- 

f- 

5.56 
f- 

 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

 

 
70.26 

 
 
 
 

 
15.00 - 16.50   RC 

 
 
 
 

 
102 

 
 

 

f--- 

 

37 
0 
0 

- 
µo.94) NR 

f- - 
f- 

 

f- 
 

f- 

 
 
 

Drilling disturbed, recovered non-intact. CHALK 

recovered as: light greyish white slightly sandy slighUy 

 

f- 

f- 

f- 

f- 

6.50 

 
 

 
69.32 

 

- 
NIDO 

-- 

 
22 

0 - 
NR 

- 
 
 
 

Extremely weak, low density, light greyish white CHALK. 

Fractures are randomly orientated, very closely spaced 

(20/40/60mm), undulating and planar slightly rough, with 

frequent black and brown specks. (Grade: A4) 

[Lewes Nodular Chalk Formation] 
17.50 - 17.63m : Rinded nodular flint fragment (130mm). 

Possible flint band. 

17.80 - 17.95m : Drilling disturbed, recovered non-intact. 

  17.95 - 18.00m : Assumed zone of core Joss.   

1 Very weak locally extremely weak, medium locally low 

density, light greyish white CHALK with rare black specks 

and rare rounded finger flint nodules (up to 60mm). 

Fracture set 3: vertical, planar slighUy rough, with 

 
7.50 

 
 

8'"' 
:::.oo 

 
f 

f 

f- 

68.32 
 
 
 
 
 
 

67.82 

 
 
 

 
17.70 - 17.76    D 

17.50 - 18.00   RC 
 
 
 
 
 

 
18.00 - 18.50   RC 

 
 
 

 
100 
102 

 
 
 
 
 

 
102 

 
 

 
90 40 
18 40 
0 60 

 
 
 
 

100 
8 
0 

frequent black and brown specks, locally with yellowish 

orange staining. (Grade: A4) 

[Lewes Nodular Chalk Formation] 
18.00 - 18.30m : Drilling disturbed, recovered non-intact. 

 
 

Q1.15) 

f 

f- 

 
18.50 - 18.76    c 

 

 

100 

-- NI   
220 

300 

 
 

 
19.06 - 19.15m : Rinded nodular flint fragment (90mm) with 

three bioturbation cavities (up to 20mm). Possible flint 

band. 

 
 
 

 
 
 

f 

>-19.15 

 
 
 
 

66.67 

 

18.50 - 19.50   RC 

 

102 
65 
46 
46 

f--- 

Assumed zone of core loss. Driller notes very weak 

CHALK with flints. Presumed chalk scrubbed away by 

flints during drilling. 

 
 

po.BS) NR 

 
 
 

65.82 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Further details given on appended 'Borehole Information Sheer. 

 

Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 0610412017 

gravelly SILT. Gravel is very weak, low density, light 
greyish white, subrounded fine and medium of chalk. 

With rare angular flint gravel of flint fragments. (Grade 

:::16.72 

f- 

69.10  
f- 

 undetermined) 

I! Lewes Nodular Chalk Formationl I 
f- 

f-   
16.50 - 17.50 

 
RC 

 
102 

Assumed zone of core loss. Driller notes very weak f- 

 CHALK with flints. Presumed chalk scrubbed away by tJ0.78) 

flints during drilling. 
 

f- 

 
f- 

 
f- 

 
f- 

 
f- 
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Stratum Description 
Depth 
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Very weak, medium density, light greyish white gritty 

CHALK with rare grey mart burrows. Fracture set 2: (4 

no.) 40 to 60 degrees, undulating slighUy rough, with 

(m) (m) mm   %   (mins) 

frequent black and brown specks. Fractures set 3: 80 

degrees to vertical, undulating slightly rough, with locally 

frequent black specks. (Grade: A3/4) 

[Lewes Nodular Chalk Formation] 
20.00 - 20.1Om : Rinded nodular and semi tabular flint 

fragments (60mm). Possible flint band. 
20.53 - 20.61m : Rinded nodular and sheet flint fragments 

(up to 50mm). Possible flint band. 

 

 

21.00 - 21.1Om : Assumed zone of core loss. 

21.1o - 21.20m : Rinded nodular and sheet flint fragments 

{up to BOmm). Possible flint band. 

19.50 - 21.00   RC    102 
 

20.35 - 20.40 D 100 
 
 
 
 
 
 
 
 

20.90 - 21.00 D 
 
 

21.14 

 
 

67 
19 
15 

 
 
 
 
 
 

NI 
50 

230 

 
90 

21.00 - 22.00    RC     102 7 
0 

 
 
 
 
 

 
22.17 - 22.24m : Rinded nodular flint fragment (70mm). 48 

  Possible flint band.  
63.58  22.00 - 22.50   RC    102 0 

Assumed zone of core loss. Driller notes very weak
 0

 

CHALK with flints. Presumed chalk scrubbed away by 

flints during drilling. 

NR 
 
 
 
 

51 

Very weak, medium density, light greyish white CHALK 
.99   62.83   22.50 - 23.50   RC    102 0 

with rare thin grey mart laminations and burrows.
 0

 

Fractures are randomly orientated. Some distinct 

fractures. Fracture set 3: 70 degrees to vertical closely 
spaced (10/80/210mm}, undulating and planar slighUy 
rough, with frequent black specks, locally with orange 

staining, locally infilled (<1mm) with a veneer of greyish 

white silt. (Grade: B4) 
[Lewes Nodular Chalk Formation] 23.58 - 23.64 D 100 

23.20 - 23.35m : Rinded nodular flint fragments {up to 100 
50mm). Possible flint band. 23.50 - 24.00   RC    102 12 

0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NI 

210 

 
 

87 
18 
14 

 

 
24.76 - 24.85m : Frequent rinded nodular flint fragments 

(up to 50mm). 

24.00 - 25.50   RC    102 
 

24.80 - 25.02 c 100 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 
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Stratum Description 
Depth 

Legend (Thick-   Level 
Sampling, Coring andIn Situ Testing TCR   If min 

SCR  If ave Well/ 
 

 
Very weak, medium density, light greyish white CHALK 

with rare thin grey mart laminations and burrows. 

Fractures are randomly orientated. Some distinct 
fractures. Fracture set 3: 70 degrees to vertical closely 

ness) (m) 
(m) 

 
f- 

f- 

Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x Weter Backfill 
 

 

NI 
 

210 

spaced (10/80/210mm), undulating and planar slighUy 
rough, with frequent black specks, locally with orange 
staining, locally infilled (<1mm) with a veneer of greyish 
white silt. (Grade: B4) 

\ [Lewes Nodular Chalk Formation]   

I 
Assumed zone of core loss. 

 
 
 
 
 
 
 
 
 
 
 

Drilling disturbed, recovered non-intact. Recovered as: 

very weak, medium density, light greyish white gritty 

CHALK. Fractures are randomly orientated. (Grade 

undetermined) 

[Lewes Nodular Chalk Formation] 

 
Assumed zone of core loss. 

>-25.30 
f- 

 

f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

 

tJ1.25) 
f-- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 

26.55 
 
 

Q0.45) 
f- 

f- 

 

::7.00 
f- 

 

f- 

60.52 
 
 
 
 
 
 

 

- 
NR 

- 
 

30 
25.50 - 27.00    RC     102 4 

0 
 
 

59.27 - 

- 
26.75 - 26.81 D 100 NIDO 

- 

58.82 

 

f- 
 

f- 

f- 

b0.62) 

f- 
 

f- 
 

f- 
 

f- 

- 
NR 

- 
38 

27.00 - 28.00    RC     102 12 
12 

Drilling disturbed. Very weak, medium density, greyish 

white CHALK with rare thin grey mart laminations and 

burrows. Fracture set 3: vertical to 80 degrees, 

undulating locally stepped, locally with frequent black 

specks. Fracture set 2: (2 no.) 50 to 60 degrees widely 

spaced (430mm), planar slightly rough, with frequent 

black specks. (Grade: A4/5) 

[Lewes Nodular Chalk Formation] 

=27.62 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f-- 

f- 

f- 

f- 

f- 

58.20 - 

 

 

 

 
-- 

 

 
100 

27.80 - 28.00m : Rare rinded nodular and sheet flint 

fragments (up to 40mm). 

28.1O - 28.20m : Rinded nodular flint fragment (1OOmm) 
with brownish orange silt coating (up to 5mm). 

28.50 - 28.78m : Assumed zone of core loss. 
 
 
 

 

28.85 - 29.00m : Rare bivalve fossil fragments (up to 
30mm). 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 

tJ2.38) 

f- 
 

f- 
 

f-- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

f- 

28.22 - 28.27 D 100 
28.00 - 28.50   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 

28.50 - 30.00   RC    102 

18 
0 

 

-- 

 

 

- 
NIDO 

- 
 
 

81 
27 
20 

 

f- 

f- 

:.oo 

 

55.82 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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f- 

f- 

1cf6: 
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0 - 
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l <Fo 
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Assumed zone of core loss. f- 1d'6 :  

f- 

f- - 
po.56) NR 
f- - 

1d'6: ·' 
1d'6: ·' 

f- 1d'6: ·' 
f- ·' Very weak, medium density, greyish white locally light 
>-v0.56  55.26 f---

 

greyish white CHALK with locally with grey mart burrows. 
f- 

30.60 - 30.76    c 100 63 1d'6 :" 
Fractures are randomly orientated. Some distinct f- 30.00 - 31.50 RC  102 16 ·' fractures. Fracture set 2: 60 to 65 degrees, closely f- 10 

spaced (30/80/150mm), with frequent black specks, 

f- 

1d'6: ·' 
locally with orange staining. (Grade: A4) f-

 

[Lewes Nodular Chalk Formation] 
f-- 

f- 
1d'6: ·' 

30.56 - 30. 70m 
: Drilling disturbed. f- 

1d'6 :·' 
f- 

1d'6 :·' 
f- 

31.50 - 31.75m : Assumed zone of core loss. 

 
f- 

f- 1d'6 : 
f- 

f- -- 
f- NI 
t<2.09) 80 

150 
f- 

 
f- 

31.75 - 31.85m : Drilling disturbed. f- 

f- 

f- 

1d'6: 
1d'6 : 

f- 75 
f-- 31.50 - 32.50    RC     102 11 
f- 11 1d'6 : 
f- 

32.15 - 32.50m : Drilling disturbed, recovered non-intact. f- 1d'6: 
With rare rounded finger fiint nodules (up lo 60mm). f- 

f- 

f- 1d'6: f- 

1d'6 : 
 

f- 

32.50 - 32.65m : Assumed zone of core loss. f- 

f- 

-- 

1d'6 : 
Drilling disturbed, recovered non-intact. Medium strong, 

32.65  53.17 
70 

- 
1d'6 : 

f- 32.50 - 33.00    RC     102 22 
very high density, greyish white CHALK. Fractures are NIDO 

1d'6: 
randomly orientated, planar slighUy rough, with frequent po.35) 22 30 

black specks, locally with black and orange staining. 50 

With rare phosphate nodules (up to 20mm), glauconitic f-a-3.00 52.82 
nodules (up to 1Omm), bioturbation cavities (up to f-

 
f- 

30mm) and glauconitic staining. Chalk Rock. (Grade f- 1cf6 : 
undetermined) f- - 
[Lewes Nodular Chalk Formation] po.55) NR 

32.65 - 32.69m : Orange and brownish orange conchoidal f- - 

stainina. f-
 

f- 
1cf6 : 

   Assumed zone of core loss. f- 

Drilling disturbed, recovered non-intact. Recovered as: 
33.55  52.27 -

 

subangular fine to coarse GRAVEL. Gravel is medium f- 

63 - 
4 NIDO 1cf6: 

- 1cf6 : 
1cf6 : 

NI 1cf6 : 
 

Fracture set 3: (1 no.) vertical, undulating slighUy rough, 

t<0.60) 50 1 := .c 

are randomly orientated. Some distinct fractures. f-
 

70 
with frequent black specks, locally infilled (up to 5mm) 0 f-   ·' 

with light greyish white silt. (Grade: C4) l <Fo 
[Lewes Nodular Chalk Formation] 

  34.23 - 34.50m : Drillina disturbed. f- 

0 f-  ·' 

4.50   51.32 
0 f-  ·' 

Assumed zone of core loss. f- l <Fo 
f- 

f- 0 ·' 
t<0.75) NR 

34.76 - 34.83 D 100 
f- 

- 1d'6: I 
f- 

f- 
 
 
 
 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 

strong, very high density, greyish white chalk. Chalk 
Rock. (Grade undetermined) 

po.35) 33.00 - 34.50 RC 102 

  ! Lewes Nodular Chalk Formation!   

Drilling disturbed. Weak locally very weak, medium and 
33.90   51.92 

f- 
 

high density, greyish white nodular CHALK with frequent  
f- 

subrounded chalk intraclasts (up to 70mm). Fractures f- 
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f- NR 

f- 

f- 

- 

1d'6 :·' 

f- 

1d'6 :·' 

1d'6 : 
1d'6: 

1d'6: 

f- 
f- 

1d'6 : 

7.39  48.43 

f- 
f- 

f- - 

1d'6: 

Assumed zone of core loss. tJ0.36) - 

1cf6 : 
f- 

f- 

f- 
slightly rough, with frequent black specks, and grey 1cf6 : 

f- 

1   := 

l <Fo 

1d'6: I 
po.90) 

f- 

f- 

0 
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Test  Test Result Units RQD If max 
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Backfill 

Assumed zone of core loss. f- - 1d'6 : f- 

f- - 1d'6: ·' 
Drilling disturbed. Weak locally very weak, medium and  

35.25  50.57  34.50 - 36.00  RC  102 

high density, greyish white nodular CHALK with frequent f- 
subrounded chalk intradasts (up to 70mm). Fractures f- 50 

1d'6: ·' 
1d'6: 

are randomly orientated, closely spaced (30/60/90mm), f- 11 
undulating slighUy rough, with frequent black specks, 

f- 11 NI 
locally infilled (up to 5mm) with light greyish white silt. po.75) 30 1d'6 :·' 
(Grade: C4) 
[Lewes Nodular Chalk Formation] 

f- 90 f- 
1d'6: ·' 

35.25 - 35.70m : Drilling disturbed, recovered non-intact. 
f- 

Recovered as: brownish  white medium to coarse slightly f- 1d'6: ·' 
gravelly fine to coarse SAND. Gravel is subrounded fine to f- .oo   49.82 1d'6: ·' 

medium of flint fragments. f- -
 

35.65 - 35.67m : Thick grey mart lamination. po.35) NR 
35.77 - 36.00m : Drilling disturbed, recovered non-intact. 
Medium strong, very high density, greyish white CHALK 

f- - 
f- 1d'6 :·' 

     with rare glauconitic staining and glauconitic nodules (up to >-36.35  49.47 f--- 

20mm).  Chalk Rock. f- 

36.37 - 36.50  c 100 
 Assumed zone of core loss.  I '     f-

 

Drilling disturbed. Weak locally very weak, medium and f- 
f- 

high density, greyish white nodular CHALK with frequent f- 1d'6: 
subrounded chalk intradasts (up to 70mm). Fractures f- 77 
are randomly orientated, closely spaced (30/60/90mm), 

f- 36.00 - 37.50   RC    102 23 

undulating slighUy rough, with frequent black specks, H0.98) 10 
NI 1d'6 : 

locally infilled (up to 5mm) with light greyish white silt. 
f
f-

-
 80 

(Grade: C4) 160 

[Lewes Nodular Chalk Formation] f- 
1d'6 : 

f- 1d'6: 
Very thinly to thinly bedded light greyish green clayey 

37.33 48.49 1d'6: 
MARL with frequent burrows. Chalk Rock Marl. f- 1d'6 : 

1 [Lewes Nodular Chalk Formation] I 
f- 

1d'6 :
 

f- NR 

1d'6 : 
Drilling disturbed. Weak locally very weak, medium and 

37.75  48.07
 

high density, greyish white nodular CHALK with frequent 
f- 

subrounded chalk intradasts (up to 70mm). Fractures f- 75 1d'6 : 
are randomly orientated, closely spaced (30/60/90mm), 37.50 - 38.50   RC    102 9 
undulating slighUy rough, with frequent black specks, 

f- 14.50 - 61.50 Falling mis    0 NI 1cf6: 
locally infilled (up to 5mm) with light greyish white silt. po.75) Head 30 
(Grade: C4) 

f- 90
 

[Lewes Nodular Chalk Formation] 
f- 

1cf6 : 
37.75 - 38.05m : Drilling disturbed Recovered as brownish 

f- 

1cf6 : 
white medium to coarse SAND. 

38.15 - 38.30m : Drilling disturbed, recovered non-intact. 
Medium strong, very high density, greyish white CHALK. f- 

8.50 

f- 

47.32 1c16 : NI 
I Chalk Rock. 1 f-{0.30) 50 1c16 : 
Weak, medium and high density, greyish white mottled f

f-
-
 38.50 - 39.00  RC   102 

60 90 
1cf6: 

grey CHALK. Fracture set 1: (1 no.) 10 degrees, planar >-38.80  47.02 
30 

- 

f- 

staining. Fractures set 3: (2 no.) 80 degrees to vertical 
f-
 

extremely, undulating slighUy rough, with frequent black -- 1cf6 : 
 specks, with orange and black staining. (Grade: A4/5)  

f- 

1cf6 : , !New Pit Chalk Formation?! f- - 
po.75) NR 

Assumed zone of core loss. f- - .c 
f- 

f- l
0

<Fo 
f- ·' 

f- 63 0 f-  ·' 

Very weak locally weak, high locally medium density, 

f- 20 
39.55  46.27 13  f--- 0 f-  ·' 

f- l <Fo 
light greyish white CHALK with rare thin grey laminations 0 ·' 

(marl wisps). Fractures are randomly orientated. Some 39.00 - 40.50  RC  102 l <Fo 
distinct fractures. Fracture set 1: predominantly 
horizontal and vertical very closely and closely spaced 

(30/40/190mm) undulating slightly rough with frequent f- 
39.90 - 40.10 c 100 

;I 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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black specks locally stained black. (Grade: A4) 

[New Pit Chalk Formation] 
39.55 - 39.75m : Drilling disturbed Recovered as brownish 

white medium to coarse SAND. 

ness) (m) 
(m) 

 
f- 

f- 

Depth 
(m) 

 

Type (Dia) Rec Blows 
mm   %   (mins) Test 

Test Result Units RQ%D l(fmmma)x Weter Backfill 
 
 
 

NI 
80 
190 

 

Very thinly bedded greyish green silty MARL. Upper 

Glynde Marl. 

1 !New Pit Chalk Formationl 

Assumed zone of core loss. 

 
f-0l.4550 

f- 

f- 
I f- 

t<0.40) 

f- 
f- 

 

45.37 
45.32 

- 
NR 

- 

Very weak, medium locally low density, greyish white 

CHALK. Fractures are randomly orientated. Some 

0.90 
f- 

 

f- 

44.92  
40.50 - 41.50  RC 

 
102 

f--- 

60 11 

distinct fractures. Fracture set 2: 50 degrees closely 
spaced, planar and undulating slightly rough, with 

frequent black specks, black staining, locally infilled (up 

to 70mm) with soft light greyish green clay. Fracture set 

3: vertical, planar and undulating slightly rough, with 
frequent black specks and black staining. (Grade: C4/5) 

f- 

f- 
f- 
f- 
f- 
f- 
f- 

f- 

t:<_1.10) 

 
 
 
 
 

41.36 - 41.50 c 

11 
 
 
 
 

NI 
100 60 

[New Pit Chalk Formation] 
41.50 - 41.75m : Assumed zone of core loss. 

 
 

 

41.82 - 41.89m : Drilling disturbed, recovered non-intact. 
Recovered as: light greyish green clay. Possible marl 

seam? 

f- 
f- 
f- 
f- 

 
f 

f 

f- 

 

f-4-2.00 

 
 
 
 
 
 
 

43.82 

 
 
 
 

41.50 - 42.00  RC 

 
 
 
 

102 

-- 110 

 
50 
4 
0 

\, ,4_ 1- 8,9,_- 42- oom"'--:'-Dri m n.a.._,,,·stu rbed . J'1-rr  ,_,cr-1: 
1 

Drilling disturbed, recovered non-intact. CHALK 

recovered as: slightly sandy silty angular to subangular 

fine to coarse GRAVEL. Gravel is extremely weak and 

very weak, low and medium density, greyish white with 

black specks. Matrix is light greyish white. (Grade 

undetermined) 

[New Pit Chalk Formation] 
42.00 - 42.25m : Drilling disturbed, recovered non-intact. 

 
 
 

 

f 

f- 

po.75) 

 
 
 
 
 

42.00 - 43.00  RC 

 
 
 
 
 

102 

 
 
 
 

100 
0 

0 

 
 
 
 
 

NIDO 

Recovered as: brownish white medium to coarse SAND. t. _ 

Possible fall in. ,..2.  75 
1   -D-n.11in-_g_dis_t_urbe_d_. T-h-in_ly_b_e_d_de-d gr-eyis_h_g_r,_e,en si"1"t'y-"'-    1-rr   ,_,crf+-42.a2 

MARL. Lower Glynde Marl. 

1!New Pit Chalk Formationl I 
Drilling disturbed. Very weak, medium locally low density, 

 

43.07 
43.00 

greyish white CHALK. Fractures are randomly 

orientated. Some distinct fractures. Fracture set 1: 10 to 

20 degrees very closely to closely spaced 

(40/60/1OOmm), planar and undulating slightly rough, 

with frequent black specks, locally with orange staining. 

(Grade: A4/5) 

. [New Pit Chalk Formation]   

Assumed zone of core loss. 

b0.68) 
 
 
 

 
3.50 

 

po.35) 

 
 
 
 
 

42.32 

 

43.22 - 43.28 D 
43.00 - 43.50  RC 

 
 

100 

102 

 

80 NI 
8 60 
0 100 

 
 
 

- 
NR 

- 
t---;::--;;:,.-----,;---;---;----,-;:-;---   --;----,;--,.-----;;---;--,.-----;:--i=====t-43_55 

Drilling disturbed. Very weak, medium locally low density, 
greyish white CHALK. Fractures are randomly 

orientated. Some distinct fractures. Fracture set 1: 10 to f 

20 degrees very closely to closely spaced f 

(40/60/1OOmm), planar and undulating slightly rough, 

41.97 - 

 

 

 

77 NI 

60 
with frequent black specks, locally with orange staining. 
(Grade: A4/5) 

[New Pit Chalk Formation] 
43.85 - 44.15m : Drilling disturbed, recovered non-intact. 
Recovered as: brownish white medium to coarse SAND. 

  Possible fall in.   

Very weak and weak, medium density, greyish white 

locally gritty CHALK with rare marl burrows and 

brachiopod fossils (up to 20mm). Fracture set 1: (2 no.) 

horizontal widely spaced (1200mm), undulating slightly 

po.75) 
 
 
 

 
f 

- LA·4.60 

 
 
 
 

41.22 

43.50 - 45.00  RC 102 33 

27 100 

 

 
f--- 

 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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rough and planar smooth, with frequent black specks, 

with brownish grey staining. (Grade: A1) 

(m) (m) mm   %   (mins) 

[New Pit Chalk Formation] 45.00 - 45.35 c 100 

 
 
 
 
 
 

45.00 - 46.50   RC   102 

 
 
 

100 
73 
73 

300 
1200 
1200 

 
 

 
Very weak, medium density, greyish white CHALK with 

rare black specks and rare bivalve fossil fragments (up to 

20mm). Fractures are randomly orientated. Some distinct 

fractures. Fracture set 3: 80 degrees to vertical, planar 

and undulating slightly rough, with frequent black specks, 

orange staining. (Grade: A4/5) 

[New Pit Chalk Formation] 
46.50 - 46.BOm : Assumed zone of core loss. 

 

39.72 

 

 
5 

47.00 - 47.07 D 100 40 
120 

BO 

38.55   46.50 - 48.00    RC     102 7 
Very thinly bedded greyish green MARL. Possibly New 38.51 0 
Pit Marl 2? 
New Pit Chalk Formation 

Very weak, medium density, greyish white CHALK with 

rare black specks and rare bivalve fossil fragments (up to 

20mm). Fractures are randomly orientated. Some distinct 

fractures. Fracture set 3: 80 degrees to vertical, planar 

and undulating slightly rough, with frequent black specks, 

orange staining. (Grade: A4/5) 

 [New Pit Chalk Formation]  
.00 37.82

 
Assumed zone of core loss. 

 
NR 

 
 

 
Weak, medium and high density, greyish white CHALK 

 
 

37.22 

locally with frequent thin grey laminations (marl wisps) 60 

and rare Zoophycos streaks. Fractures are randomly 

orientated. Some distinct fractures. Fracture set 3: 70 to 

80 degrees, undulating slightly rough, rarely 

48.00 - 49.50    RC     102 11 
7 

slickensided, with frequent black specks, orange and 48.95 - 49.0B c 100 
brownish grey staining. (Grade: A4) 

[New Pit Chalk Formation] 

 
 
 

NI 
120 
200 

 

49.50 - 49.75m : Assumed zone of core loss. 

 
 

 
49.50 - 50.50   RC    102 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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1d'6: ·' 
f- 

f- 
f- 200 

1d'6: ·' 
f- 0 

f- 

f- - 
1d'6 :·' 

1d'6: 
1d'6: 

f- 

f- 

1d'6 : 

1d'6: 

f- 

f- 

1d'6 : 

30 

i 1cf6 : 

Assumed zone of core loss. - 1 := 
f- 

f- 

1cf6 : 

f- 

1d'6: I 

f- 
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Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

f- 1d'6 : 
f- 
f- 75 f- 26 

50.39 - 50.50m : Frequent 60 degree crosscutting thick 

f- 26 
f- 

 
f- 

f- NI 

1d'6: ·' 
1d'6: ·' 

grey marl laminations (up lo 10mm). f- - 120 1d'6 :·' f- 
f- 100 
f- 

1d'6 :·' 

50.50 - 51.00   RC   102 20 1d'6: ·' f- 

f- 
f- 

-1.00   34.82 
Assumed zone of core loss. f- 1d'6: ·' 

f- 
1d'6 :·' 

f- - 
Q0.55) NR 

f- 1d'6 : 
f- 

 

 
f- 

:1.55   34.27 - 1d'6: 
Weak, medium and high density, greyish white CHALK f- 
with locally frequent thin grey laminations (marl wisps). f-

 63 

Fractures are randomly orientated, very closely spaced 
f- 

f- 51.00 - 52.50    RC     102 11 

to closely spaced (30/60/70mm), planar and undulating f- 

slightly rough, with frequent black specks, locally with 
f-

 

0 
1d'6 : 

orange staining. (Grade: A4) f- NI 
[New Pit Chalk Formation] r:io.95) 60 

51.55 - 51.64m : Drilling disturbed. f- 70 1d'6 : 
52.14 - 52.34m : Drilling disturbed. 

f- 1d'6: 
f- 
f- 
f- 

 

Assumed zone of core loss. 
f- 

:2.50   33.32 1d'6 : 
 

 

 

 

 

 

Weak locally very weak, medium and high density, 

f- 1d'6 : 
f- - tJ0.44) NR 

f- - 1d'6: 
2.94   32.88 36 - 1d'6 : 

 greyish white CHALK with rare thin grey laminations  
52.50 - 53.50   RC   102 34 

1cf6: 
(marl wisps). Fracture set 1: (1 no.) 20 degrees, planar f- NI 
slightly rough, with frequent black specks. Fracture set 2: f-(0.56) 53.05 - 53.39 c 100 40 
(2 no.) 50 to 60 degrees conjugate fractures widely 300 
spaced (340mm), planar slightly rough, with black 
staining. (Grade: A2) 

1cf6 : 
1cf6 : 

!New Pit Chalk Formationl f-3.50 32.32 1c16 : 
Drilling disturbed, recovered non-intact. Weak, medium f- 
and high density, greyish white CHALK. Fracture set 2: f- 
60 to 80 degrees very closely spaced (Nl/50/60mm?), 70 - 1cf6: 
planar slightly rough, with frequent black specks, brown 80.50) 53.50 - 54.00   RC   102 6    NIDO 

and black staining, locally infilled (up to 1Omm) with 
0 -

 
greyish green marl. (Grade: C4) 

[New Pit Chalk Formation] f- .00   31.82 1cf6 : 
  53.50 - 53.65m : Assumed zone of core loss.   
\      53.65 - 53.70m : Vel'.Y thinly bedded greyish green MARL.  1 f- 

f- 
.c 

tJ0.55) NR 

f- - l
0

<Fo 
f- ·' 

f- 63 0 f-  ·' 

f- 11 l<Fo 

Weak locally very weak, medium density greyish white 
-4.55  31.27 11  f--- 0 f-  ·' 

f- l <Fo 
CHALK. Fracture set 2: (1 no.) 45 degrees, planar 0 ·' 

slightly rough, with frequent black specks. Fracture set 3: 54.00 - 55.50   RC   102 l <Fo 
70 to 80 degrees extremely closely spaced and very 
closely spaced (Nl/45/60mm), planar slightly rough, with 

frequent black specks. (Grade: A4/5) f- ;I 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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55.35 - 55.50m : Drilling disturl:Jed. 

 

NI 
45 

) 55.31 - 55.41 c 100
 60

 

f---Ao ssu-me""d""'_z_o_ne of cor-e--l,o_s_s_.------------JI==t>-5--5.50   30.32 
 
 
 
 
 
 
 
 
 
 
 
 

>-D--n.11in-_g_d-is-tu-rbe_d_,  rec_ov_e_red_n_on--in_tact_._C_H_A_L_K   

... recovered as: greyish white angular to subrounded fine 
to coarse GRAVEL. Gravel is very weak, low density, 
light greyish white. (Grade undetenmined) 
[New Pit Chalk Formation] 

 
57.00 - 57.28m : Assumed zone of core loss. 

 
 

 
57.28 - 57.32m : Drilling disturl:Jed, recovered non-intact. 
Recovered as: brownish white medium to coarse SAND. 

Possible fall in. 

 
 
 
 
 
 
 
 
 

 
f 

f- 

p-1.05) 
 
 
 

f 

f 

f- 
 

f-:5.55   29·27 

 

 
f 

f 

f- 
 
 
 
 

 

01.15) 
 

f 

f 

f- 

 
 
 
 
 
 
 
 
 

55.50 -57.00   RC   102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

57.00 -58.00   RC   102 

 
 
 

 
- 

NR 
- 

30 
1 
0 

 

 
- 

 

 

 

 

 

 
-- 

- 
NIDO 

- 

 
72 
29 
14 

f-cW- e-a"""k"' lco-c-al ly_v_e_ry_w_e ack-,-m-e-d7.i"_um_a_nd""""h'"""i"'gh--d-,e_n_s...i,t. y,---.f=l'==iFl-57.7o  28·12 

greyish white CHALK with rare black specks. Fracture 
set 1: (3 no.) horizontal to 15 degrees medium spaced 
(200/250mm), planar locally stepped slighUy rough, with 
frequent black specks, locally yellowish orange staining, 

 
 

f--- 

 

 

 

 

 

-- 
40 

no infill. Fracture set 2: (1 no.) 60 degrees, undulating 
slighUy rough Fracture set 3: 80 degrees to vertical, 
planar and undulating slighUy rough, with frequent black 
specks.. (Grade: A4) 
[New Pit Chalk Formation] 

HD.BO) 
f 

f 

f- 

 
 

58.00 - 58.50  RC   102 

90 

100   140 
50 
0 

r--Ac ssu-me""d""'_z_o_ne of cor-e--l,o_s_s_.------------+---..B.50   27.32 

- 
50.40) NR 

- 

r--,W-'""'ea"""k"'-=lco-c-a-=11,-yv- ery-wea-,k,-,-m-e-d7.i"um a-n-d,c-=h...i,.g-=h---=d-e-n-s-cit,y-,---r.---.rt-ft->:a.9o   26·92 -
 

greyish white CHALK with rare orange staining (sponge 

beds) and rare thin grey laminations (marl wisps). f 

Fracture set 1: horizontal to 20 degrees widely spaced f- 

(120/850/920mm), undulating smooth, with frequent 
black specks, yellowish orange staining, no infill. 
Fracture set 2: (2 no.) 50 to 60 degrees medium spaced 
(280mm), planar slighUy rough, with frequent black 
specks. (Grade: A4) 
[New Pit Chalk Formation] f- 

59.00 - 59.01m : Mytiloide fossil fragment (20mm). 

59.00 - 59.24   c 100 

58.50 - 60.00  RC   102 

 
73 
50 
43 

50 
90 

330 

 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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60.05 - 60.25m : Drilling disturbed, recovered non-intact.  

 

f- 

f- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24.32 

 

 

 

 

 

 

 

 

 

 

 

60.00 - 61.50 

60.75 - 60.89 

 

 

 

 

 

 

 

 

 

 

 
RC 

c 

 

 

 

 

 

 

 

 

 

 

 

102 

100 

      

 

 

 

 

 

 

 

 

 

97 

 

 

 

 

 

 
50 

  
Recovered as: white silty very sandy GRAVEL of f/int. 

Possible fall in? 

f- 
f- 
f- 

60.25 - 60.45m : With rare orange staining (sponge beds). f- 
f- 

f- 

f- 

f- 90 
f- 

f- 330 

f- 
f-  
t<2.60) 
 
f- 

37 

26  
f- 

 f- 

 f-- 

 f- 
 f- 
 f- 

f- NI 
 

f- 40 
f- 

f- 
60 

f- 

f- 

f- 1.50 
Borehole Terminated at 61.50m    f- 

f- 
f- 

f- 

f- 

f- 

f- 

f- 
f-- 

f- 
f- 
f- 

f- 

f- 

f- 

f- 

f- 
f- 
f- 

f- 
f- 

f- 

f- 

f- 

f- 

f- 
f- 
f- 
f-- 

f- 

f- 

f- 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

f- 

f- 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

f-- 

f- 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

f- 

f- 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

f- 

f- 

f-- 
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Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Project Name Central Package A 

 
Project No. TE7967 

Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited 

Ground Level +108.68mOD Coordinates 
 

Hole Type IP+RO+RC Inclination 

 
 
 
 
 
 
 
 
 
 

498267.92E, 194250.28N 
 

90° from horizontal 

 
Exploratory Hole Log 

 
 

 
Grid National Grid 

Hole ID 

 

ML036-RC004 
 

Sheet 1of 14 

 
 
 Description of Strata 

g> Depth .§! 
"iii Datum 

Legend    (Thick- 
Level l!l 

 

Sampling 0 Cl 

8 
a 

 

In Situ Test 

Details 

 

 
Install 

ation 

J ness) 

MADE GROUND: Fill (Driller's description) 

(MGR) [Made Ground] 

Rotary openhole drilling. Brown CLAY (Driller's description) 
0.20 108.48

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 
 
 
 
 
 
 
 
 
 

 

 
(4.30) 

 

- 
 
 
 
 
 
 
 
 
 
 
 
 

 

- 

Details Dia.  u "   bl "' 
f- "' 

 
 
 
 
 

Rotary openhole drilling. Brown sandy gravelly CLAY (Driller's 

description) 

>-------    4.50 104.18 

 

 

 

 

 

 

 
 
 

Notes: All depth in metres, all diameters in millimetres. 

See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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Project Name Central Package A 

 
Project No. TE7967 

Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited 

Ground Level +108.68mOD Coordinates 

Hole Type IP+RO+RC Inclination 

 
 
 
 
 
 
 
 
 

498267.92E, 194250.28N 

90° from horizontal 

 
Exploratory Hole Log 

 
 

 
Grid National Grid 

Hole ID 

 

ML036-RC004 
 

Sheet 2 of 14 

 

 
Description of Strata 

 

Depth 

Legend   (Thick 

 

Datum Sampling 0    0
a 

In Situ Test Install- 

 
 

Rotary openhole drilling. Brown sandy gravelly CLAY (Driller's 

description) 

ness) 
Level 

Details Dia. u "   bl "' 
f- "' 

Details ation 

 
 
 
 
 
 
 
 
 
 

(2.90) 

 
 
 
 
 
 
 

- 

 
 

 
Rotary openhole drilling. CHALK (Driller's description) 

Very soft light brown slightly sandy slightly gravelly CLAY. Gravel is 

subrounded to subangular fine to coarse of flint. Sand is fine to 

coarse. 

 (ALV) [Alluvium] 
 

I Assumed zone of core loss. CHALK (Driller's description) 

(LECH) [Lewes Nodular Chalk Formation] 

 
c 71 7.55-7.65 

 
 

7.50 - 8.00 

 
 

 
NA 

 
102    40 

 

- 
NR 

(0.85) 

 
 
 
 

8.00 - 9.00 102    45 

Structureless CHALK composed of slightly sandy gravelly SILT.Clasts 
8.55 100.13 - 

are extremely weak to very weak low density subrounded light 

brownish white chalk with rare nodular flint. Matrix is light brown. c 72 8.70-8.80 

Matrix is 80%. 

(LECH) [Lewes Nodular Chalk Formation] E (0.65) NA
 

- 

c 73 9.10-9.20 

No Recovery. CHALK (Driller's description) 
9.20 99.48 

9.00 - 9.50 102    40 

 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: All depth in metres, all diameters in millimetres. 

See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 
Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 3 of 14 

Ground Level +108.68mOD Coordinates 498267.92E, 194250.28N Grid National Grid 

Hole Type IP+RO+RC Inclination 90° from horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description of Strata 

J 
Legend  (Thick- Level l!l 8 "' Details ation 

 

No Recovery. CHALK (Driller's description) 

ness) 
Details Dia. u "   bl 

f- "' 
 
 
 

 
 

102     o o o 

 

 

 

 

 

 

 

 

 
SPT(S) N=4 

 

------ 

------ 

------ 

------ 

 

----- 

----- 

----- 

----- 

(1,0,1,0,1,2) ------ ----- 

10.50 
------ ----- 

10.50 - 11.00 102     o o o 
---     --- 

 
 

- 
 
 

(3.20} 

 
 
 
 

NR 
 
 
 
 

11.00 - 12.00 102     o o o 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

- ------ 

------ 

----- 

----- 

12.00 - 12.50 102    20 o o ---       ---
 

------ ----- 

Structureless CHALK composed of slightly sandy gravelly SILT.Clasts 
12.40 96.28 - 

---    -- 

are extremely weak to very weak low density light creamish white 
---       ---

 

with black speckling. Matrix is light brownish white, dark brown in 

patches. Matrix is 70%. Submunded flint found throughout interval 

(<80mm). 

(LECH) [Lewes Nodular Chalk Formation] 12.50 - 13.00       102    50       o      o 
from 12.75m to 13.00m assumed zone of core loss 

 

 

- 

------ 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

----- 
(1.35)  

C 74 13.20-13.30 ---       --- 

from 13.25m to 13.SOm assumed zone of core loss 13.00 - 13.50 102    50 o o 
---      -- 

 

 

 

 

 

 

 
Assumed zone of core loss. CHALK (Driller's description) 

 
 

E 
Cl 

 

 

 

 
 

13.75 94.93 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

(LECH} [Lewes Nodular Chalk Formation] 13.50 - 14.25 102    33 o o 

(0.50) - 
 
 

 
14.25 94.43 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 
Structureless CHALK composed of slightly sandy gravelly SILT.Clasts 
are extremely weak to very weak low density light creamish white C 75 14.35-14.45 ---      -- 

with black speckling. Matrix is light brownish white, dark brown in (0.30} 

patches. Matrix is 70%. Submunded flint found throughout interval 
(<80mm). 14.55 94.13 - ------ ----- 

I\ (LECH) [Lewes Nodular Chalk Formation] 
 
I 

14.25 - 15.00 102     40 o o -
-
-
-
-
-
 ----- 

Assumed zone of core loss. CHALK (Driller's description) 
---     --- 

------ 

------ 

----- 

----- 

 

 

 

 

Notes: All depth in metres, all diameters in millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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---    -- 

---     --- 

16.50 -17.25 102   47 20 20  - ---   --
 

---     --- 

- ---    -- 

---    -- 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 
Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 4 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

 
 

Assumed zone of core loss. CHALK. (Driller's description) 

ness) 
Details Dia.  u "   bl 

f- "' 
 

 
 
 
 

15.00 - 15.50 102      o o o 
 

 

 
 

NR 

 

------ 

------ 

------ 

------ 

------ 

------ 

 

----- 

----- 

----- 

----- 

----- 

----- 

(1.95) 15.50 - 16.00 102     o o o 
---     --- 

 
at 1&0Dm 1No coarse cobble sized fragment of partially rinded flint 

- 

 
 
 
 

16.00 - 16.50 102     50 o o 
 

- 

------ 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

----- 

16.50 92.18 ---     -- 
Extremely weak to very weak low density light brownish white CHALK 

NI 
with widely spaced black flint. ---      -- 
(LECH) [Lewes Nodular Chalk Formation] (0.30) ---        ---

 
110 

Extremely weak to very weak low density light brownish white CHALK 
16.80 91.88

 
------ ----- 

with widely spaced black flint. 
---      ---

 

(LECH) [Lewes Nodular Chalk Formation] 
- 

(0.85) 
C 76   17.28-17.35 

NR 
 
 
 
 
 
 

NI 

30 

110 

------ 

------ 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

----- 

----- 
 

Assumed zone of core loss. CHALK. (Driller's description) 
17.65 91.03 17.25 -18.00 102    53 20 20   - 

------ ----- 
(LECH) [Lewes Nodular Chalk Formation] NR 

(0.35) ------ 

------ 

----- 

----- 

Extremely weak to very weak low density light brownish white CHALK 18.00 -  90.68 ---    -- 

with widely spaced black flint. NI 
---      ---

 

(LECH) [Lewes Nodular Chalk Formation] (0.30) 

 
18.30 90.38 - 

------ 

------ 

----- 

----- 
Assumed zone of core loss. CHALK. (Driller's description) 

(LECH) [Lewes Nodular Chalk Formation] 18.00 - 18.75 102     40 

NR 

(0.45) 

------ 

------ 

------ 

----- 

----- 

----- 

 
Extremely weak to very weak low density light brownish white CHALK 

18.75 89.93 ---      -- 
C 77   18.80-18.87 

with widely spaced black flint. ---      -- 

(LECH) [Lewes Nodular Chalk Formation] NI 
---       --- 

 

at 19.00m coarse gravel sized fragment of black partially rinded flint 
- 70 

130 

18.75 - 19.50 102     67 53 45 

------ 

------ 

----- 

----- 

from 19.25m to 19.SOm assumed zone of core loss 
---        ---

 
NR 

------ 

------ 

------ 

----- 

----- 

----- 

NI ---     -- 

102     77 o o ---       --- 

19.50 - 20.25 
---      ---

 

--- ·- ------
 

----- 

 

 

 

 

Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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---    -- 

---    -- 

---    -- 

---    -- 

---    -- 

---    --- 

NR 

NI ---     --- 

---    -- 

---    -- 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 5 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia.  u "   bl 

f- "' 

Extremely weak to very weak low density light brownish white CHALK NR ---      -- 
with widely spaced black flint. ---      --- 

(LECH) [Lewes Nodular Chalk Formation] ---      -- 
from 20.09m to 20.25m assumed zone of core loss ---      --- 

------ 

------ 

-
-
-
-
- 

-
-
-
-
- 

------   -
-
-
-
- 

20.25 - 21.00 102     86 0 0 

---    --- 

 
from 20.90m ID 21.00m assumed zone of core loss 

- 
C 79  20.95-21.00 NR 

- 

------ 

------ 

------ 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

(3.45) 
---    --- 

at 21.20m 1No coarse gravel sized fragment of black partially rinded flint 
21.00 - 21.40 102      92 0 0

 

---    --- 

------ 
-
-
-
-
- 

NI ---     --- 

60 
---     --- 

 

 

 

 

21.40 - 22.50 102     72 13 0 

- 

C 80   22.10-22.18 

------ 

------ 

------ 

------ 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

22.20 86.48 - ---   -- 
Assumed zone of core loss. CHALK. (Driller's description) 
(LECH) [Lewes Nodular Chalk Formation] NR 

 
 
 

 
Extremely weak to very weak low density light brownish white CHALK 

(0.30) 
 
 

22.50 86.18 

------ 

------ 

-
-
-
-
- 

-
-
-
-
- 

NI ---     -- 
with widely spaced black flint. 22.60 86.08 - ---   --- 

(LECH) [Lewes Nodular Chalk Formation] ---      -- 

I  from 22.SOm to 22.60m assumed zone of core loss I ---      ---
 

Assumed zone of core loss. CHALK. (Driller's description) ---      -- 
(LECH) [Lewes Nodular Chalk Formation] ---      ---

 
22.50 - 23.25 102      13 0 0 

(0.65) 

- 
------ 

------ 

------ 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

Extremely weak to very weak low density light brownish white CHALK 
23.25 85.43 

---      -- 

with widely spaced black flint. 23.35 85.33 - 
I\ (LECH) [Lewes Nodular Chalk Formation] 

 
I Assumed zone of core loss. CHALK. (Driller's description) 

 
 
 
 
 
 
 
 
 
 
 
 
 

(1.40) 

 
 
 

 
23.25 - 24.00 102      13 0 0 

 
 
 
 
 

 

- NR 

 
 
 
 

24.00 - 24.75 102      0 0 0 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

-
-
-
-
- 

24.75 83.93 ---      ---
 

Non intact drilling disturbed. Very weak low density light creamish NI 

white CHALK with orange stained surfaces throughout. 
 

(0.30) C 81 24.85-24.95 ------ -
-
-
-
- 

(LECH) [Lewes Nodular Chalk Formation] 
---    --- 

 

 

 

 

Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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---     --- 

---     --- 

---    -- 

---     --- 

NR 

---    -- 

---    -- 

---    -- 

---    -- 

---    -- 

---     --- 

---    -- 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 6 of 14 

Ground Level +108.68mOD Coordinates 498267.92E, 194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description of Strata 

J 
Legend  (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia. u "   bl 

f- "' 

Non intact drilling disturbed. Very weak low density light creamish 25.05 83.63 - ---    -- 

white CHALK with orange stained surfaces throughout. 24.75 - 25.50 
---       --- 

1(LECH) [Lewes Nodular Chalk Formation] I ---     -- 
Assumed zone of core loss. CHALK. (Driller's description) NR ---       ---

 

(LECH) [Lewes Nodular Chalk Formation] (0.45) 102    40 0 0 
------    ----- 

------ ----- 

Non intact drilling disturbed. Very weak low density light creamish 
25.50 83.18 

---      -- 

white CHALK with orange stained surfaces throughout. NI ---        ---
 

 (LECH) [Lewes Nodular Chalk Formation]  25.65 83.03 - 
Assumed zone of core loss. CHALK. (Driller's description) 25.50 - 26.00 102    30 0 0 NR

 
------ 

----- 

(LECH) [Lewes Nodular Chalk Formation] ---      -- 
(0.35) 

Non intact drilling disturbed. Very weak low density light creamish
 26.00 -  82.68

 

white CHALK with orange stained surfaces throughout. NI 

(LECH) [Lewes Nodular Chalk Formation] 

------ 

------ 

------ 

----- 

----- 

----- 

26.00 - 26.50 102    60 0 0 ---      -- 
- 

from 26.30m to 26.SOm assumed zone of core loss NR 
---      --

 

_ _.. ........ -- -1 
---     --- 

NI 
 

(1.50) 26.50 - 27.00 102    60 0 0 

------ 

------ 

----- 

----- 

from 26.SOm to 27.00m assumed zone of core loss 
- 

------ 
----- 

at 27.00m angular black flint fragments 
- ---       ---

 
 

 

 

 

 

 

 
Assumed zone of core loss. CHALK. (Driller's description) 

 
 
 
 
 
 
 

27.50 81.18 

------ 

------ 
NI 

------ 

------ 

----- 

----- 

----- 

----- 

(LECH) [Lewes Nodular Chalk Formation] ---        --- 

- 
---     --- 

 

 

(0.85) 

27.00 - 28.50 102     43 0 0 

------ 

------ 

----- 

----- 

- NR 
---     --- 

------ 

------ 

----- 

----- 

Non intact drilling disturbed. Very weak low density light creamish 
28.35 80.33 C 83 28.35-28.42 

---      -- 

white CHALK with orange stained surfaces throughout. 
---        ---

 

(LECH) [Lewes Nodular Chalk Formation] 

at 28.50m angular black flint fragments NI 
------ 

----- 

(0.65) ---      --- 

 
 

from 28.SOm to 29.00m assumed zone of core loss 

28.50 - 29.00 102    60 0 0 ------ 

------ 

----- 

----- 

29.00 -  79.68 ---    -- 
Very weak low density creamish white CHALK with medium spaced 
black flint, nodular and sheeV Discontinuities: 1) 60-90 degrees NI ---      -- 

widely spaced planar slightly rough clean but heavily speckled black. 90 ---        ---
 

2) 44 degrees undulating slightly rough clean with black speckling. 29.00 - 29.50 102    60 20 10
 100 

(LECH) [Lewes Nodular Chalk Formation] 
at 29.0Dm nodular flints 

from 29.30m to 29.SOm assumed zone of core loss 

 
at 29.SOm nodular flints 

------ 

------ 

------ 

----- 

----- 

----- 

NI ------ ----- 

29.50 - 30.00 102    70 0 0 ---       --- 

 
from 29.85m to 30.00m assumed zone of core loss 

- -
-
-
-
-
-
 

NR 
------ 

----- 

----- 

 

 

 

 

Notes: All depth in metres, all diameters in millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 7 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC Inclination 90° from  horizontal 

 

 
Description of Strata 

g> 
"iii 

J 

 

 
Legend 

 

Depth 

(Thick- 

ness) 

 

Datum 

Level 

.§! 

 
l!l 

 
Sampling  

u 

8
" 

f- "' 

 
 
 

0 
 

 

bl 

 

 
Cl 

a 

"' 

 
 

In Situ Test 

Details 

 

Install- 

ation 

Details Dia. 

Very weak low density creamish white CHALK with medium spaced 

black flint, nodular and sheeV Discontinuities: 1) 60-90 degrees 

widely spaced planar slightly rough clean but heavily speckled black. 

2) 44 degrees undulating slightly rough clean with black speckling. 

(LECH) [Lewes Nodular Chalk Formation] 

at 30.00m and 31.SOm sheet flints (<30mm) 

at 30.lOm oodular flints 
from 30.36m to 30.SOm assumed zone of core loss 

 
 
 
 
 
 
 
 
 
 
 
 
 

at 31.15 zoophycos traces 
 
 
 
 

at 30.lDm inoceramid fragment 

 
 
 
 
 
 
 
 
 
 

!;;! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(2.50) 

 
 
 

- 
 
 
 
 
 

 
31.50 

 
 
 
 
 
 
 
 

- 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 
 
 

(4.60) 
 
 
 
 
 
 
 
 
 
 
 
 

 

- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

77.18 

 
 
 
 

 
30.00 - 30.50 

C 84  30.30-30.36 

 
 
 

 
102 

 
 
 

 
60 

 
 
 

 
0 

 
 
 

 
0 

 
 
 

NI 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- 
 

 

- 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

 ----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

 
 
 

 
30.50 - 31.00 

 
 
 

 
102 

 
 
 

 
100 

 
 
 

 
42 

 
 
 

 
0 

 
 

 

NI 

60 

 

 
CBS  31.10-31.41 

 
 

31.00 - 31.50 

 
 
 
 

 

102 

 
 
 
 

 

100 

 
 
 
 

 

0 

 
 
 
 

 

0 

 
 
 
 
 
 
 
 
 

NI 
 
 
 
 
 
 
 
 
 
 
 
 

NR 

Non intact drilling disturbed. Extremely weak to very weak low 

density creamish white CHALK with widely spaced nodular black flint 

(<40mm). Discontinuities: 1) 60-90 degrees medium to widely spaced 

planar to undulating slightly rough heavily speckled black and 

occasionally stained orange. 

(LECH) [Lewes Nodular Chalk Formation] 
 
 
 

 
from 32.lOm to 32.25m assumed zone of core loss 

 
 
 
 
 
 
 
 
 
 
 
 
 

from 32.85m to 33.00m assumed zone of core loss 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

from 34.25m to 34.SOm assumed zone of core loss 

  
 
 
 
 
 
 

31.50 - 32.25 
 
 
 
 
 

,-.. ...,.. ..... .... ...... .... 

 
 
 
 
 
 

102 

 
 
 
 
 
 

80 

 
 
 
 
 
 

0 

 
 
 
 
 
 

0 

--·-   ·-· - 
 
 
 

 
32.25 - 33.00 

 
 
 
 
 
 

102 

 
 
 
 
 
 

80 

 
 
 
 
 
 

32 

 
 
 
 
 
 

32 

 
 
 
 

 
NI 

 
120 

 
 
 
 
 
 

 
33.00 - 33.75 

 
 
 
 
 

C 87  33.68-33.79 

 
 
 
 
 
 

 
102 

 
 
 
 
 
 

 
71 

 
 
 
 
 
 

 
0 

 
 
 
 
 
 

 
0 

 

NI 
 
 
 

 

NR 
 
 

 
NI 

 
 
 
 
 
 

33.75 - 34.50 

 
 
 
 
 
 

102 

 
 
 
 
 
 

66 

 
 
 
 
 
 

0 

 
 
 
 
 
 

0 

 
 
 
 

 
NI 

 
 

C 88  34.64-34.72 
 
 
 

34.50 - 35.25 

 
 
 
 

102 

 
 
 
 

72 

 
 
 
 

27 

 
 
 
 

0 

 
 

 
NI 

60 

              

ii Notes: All depth in metres, all diameters in millimetres. 

See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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---    -- 

- ---    -- 

---    -- 

---    -- 

NI 

---     --- 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 8 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia.  u "   bl 

f- "' 

Non intact drilling disturbed. Extremely weak to very weak low ---      -- 
density creamish white CHALK with widely spaced nodular black flint ---       --- 

(<40mm). Discontinuities: 1) 60-90 degrees medium to widely spaced ---     -- 

planar to undulating slightly rough heavily speckled black and 
---       ---

 

occasionally stained orange. 

(LECH) [Lewes Nodular Chalk Formation] 
from 35.04m ID 35.25m assumed zone of core loss 

 
 
 
 

 
C 89  35.55-35.65 

 

 

NI 

 
180 

------ 

------ 

------ 

----- 

----- 

----- 

35.25 - 36.00 102     73 32 16 

---     --- 
 
 

from 35.BOm to 36.00m assumed zone of core loss 
 

 

from 36.00m ID 36.DSm coarse black partially rinded flint 
- 

36.10 72.58 

------ 

- ------ 
NR 

------ 

----- 

----- 

----- 

Very weak low density light greyish white CHALK with widely spaced ---      -- 

rinded blackflint(<60mm). Discontinuities: 1) 60-90 degrees medium 
 

C 90  36.20-36.46 NI ---     --- 

to widely spaced planar to undulating slightly rough heavily speckled 70 

black with no infill. 2) 0-30 degrees medium to widely spaced 210 

undulating rough to slightly rough clean (broken along zoophycos and 36.00 - 36.75 102      66 46 35 

------ 

------ 

----- 

----- 

marl seams). 3) 30-60 degrees widely spaced planar slightly rough 

clean. ---      --- 

(LECH} [Lewes Nodular Chalk Formation] 
NR 

---      -- 
from 36.SOm ID 36.75m assumed zone of core loss ---        --- 

------ 

------ 

- ------ 

----- 

----- 

----- 

36.75 - 37.50 102   100     93 44 ---      --- 
 

 
(2.40} 

 
 
 
 
 
 
 
 
 
 
 

 

- 

C 91 37.15-37.25  
 
 
 
 
 

 
NI 

30 

100 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

at 38.lDm flint 

---     --- 

37.50 - 39.00 102    66 27 18 
------ 

------ 

----- 

----- 

 

Assumed zone of core loss. CHALK (Driller's description) 
38.50 70.18 - 

------   -----
 

(LECH} [Lewes Nodular Chalk Formation] 
---      --

 

NR ---      --- 

(0.50) ------ 

------ 

----- 

----- 

39.00 -   69.68 - ---- ---     -- 
Very weak low density light greyish white CHALK with widely spaced 
rinded blackflint(<60mm). Discontinuities: 1) 60-90 degrees medium ---      -- 

to widely spaced planar to undulating slightly rough heavily speckled 
---       ---

 

black with no infill. 2) 0-30 degrees medium to widely spaced 210 ------ ----- 
undulating rough to slightly rough clean (broken along zoophycos and 

marl seams). 3) 30-60 degrees widely spaced planar slightly rough 39.00 - 39.75 102     66 44 37 
clean. 

21
0 ------ ----- 

(LECH) [Lewes Nodular Chalk Formation] (1.50) - 
at 39.30m coarse flints NR 
from 39.SOm ID 39.75m assumed zone of core loss 

------ 

------ 

------ 

----- 

----- 

----- 

NI ---     -- 

110 
---    --- 

- ·- 
130 ------ ----- 

 

 

 

 

Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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102    66 61     43   - 

---    -- 
C 95  42.05-42.28 

---     --- 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 9 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia.  u "   bl 

f- "' 

Very weak low density light greyish white CHALK with widely spaced ---      -- 

rinded black flint (<60mm). Discontinuities: 1) 60-90 degrees medium 39.75 - 40.50 
---      --- 

to widely spaced planar to undulating slightly rough heavily speckled ---      -- 

black with no infill. 2) 0-30 degrees medium to widely spaced 
---       ---

 

undulating rough to slightly rough clean (broken along zoophycos and NR 

marl seams). 3) 30-60 degrees widely spaced planar slightly rough 

clean. 

------ 

------ 

----- 

----- 
(LECH) [Lewes Nodular Chalk Formation] 

from 40.25m to 40.SOm assumed zone of core loss I 

Very weak to weak low to medium density light greyish white CHALK 

with rare thin grey marl seams and rare zoophycos trace fossils. 

40.50 68.18 
------ 

NI ------ 

----- 

----- 

Medium spaced black nodular flint (<60mm). Discontinuities: 1) 0-30 310 

degrees widely spaced undulating slightly rough clean. 2) 60-90 310 ------ ----- 

degrees widely spaced undulating slightly rough clean. 40.50 - 41.25 102     70 65 57 ---      --
 

(LECH) [Lewes Nodular Chalk Formation] ---       --- 
at 4D.95m coarse black flint - - ---    -- 

from 41.02m to 41.25m assumed zone of core loss NR 
---        --- 

 

 

 

 

 

 

 

 
at 41.60m 1No cobble sized fragment of black flint 41.25 - 42.00 102      90 84 52 

 

::1 (2.50) 

 
 
 
 
 
 
 
 

40 

100 

130 

------ 

------ 

------ 

------ 

------ 

------ 

------ 

----- 

----- 

----- 

----- 

----- 

----- 

----- 

----riiR ---      -- 

at 42.00m cobble of flint 
- ---       ---

 

---     --- 
 

NI 

at 42.2Sm black flint cobble 130 
------ 

----- 

170 ---     -- 
42.00 - 42.75 102     73 58 50 

 
 
 
 
 
 
 
 
 
 

 
43.00 -  65.68 

------ 

NR ------ 

------ 

------ 

NI ------ 
80 

----- 

----- 

----- 

----- 

----- 

Non intact drilling disturbed. Weak medium to high density light 100 

brownish white CHALK with shell fragments and burrows. 42.75 - 43.50 102      60 38 27 ._ 
(LECH) [Lewes Nodular Chalk Formation] 

Assumed zone of core loss. CHALK (Driller's description) 
43.20 65.48 - 

._ ·- 
(LECH) [Lewes Nodular Chalk Formation] NR 

(0.30) ._ ·- 
._ ·- 

Very weak to weak medium density greyish white CHALK with widely 
43.50 65.18 

spaced rinded black flints (<70mm) and wispy grey marl and ._ ·- 
zoophycos trace fossils throughout. Discontinuities: 1) 60-90 degrees 

medium to widely spaced undulating to planar rough to slightly 
._ ·- 

rough clean. Broken along marl seamslzoophycos. 2) 30-60 degrees C 96  43.77-44.00 NI
 

widely spaced undulating rough clean. 3) 0-30 degrees widely spaced 
140 ._ ·- 

43.50 - 44.25 102     87 80 68 210 
undulating slightly rough clean with black speckling. ._ 

(LECH) [Lewes Nodular Chalk Formation] - 

from 44.lSm to 44.25m assumed zone of core loss 
- 

NR 

._ ·- 

._ ·- 

._ ·- 

._ ·- 

._ ·- 
44.25 - 45.00 102    100      93 93 ._ ·-

 

C 97  44.80-45.00 
._ ·- 
._ ·- 

 

 

 

 

 
Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 

See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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.. 

.. 

NI 

spaced rinded black flints (<70mm) and wispy grey marl and ·. 

.. 

NR 

110 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 10 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia.  u "   bl 

f- "' 

Very weak to weak medium density greyish white CHALK with widely ·. 

zoophycos trace fossils throughout. Discontinuities: 1) 60-90 degrees .. 
medium to widely spaced undulating to planar rough to slightly ·. rough clean. Broken along marl seams/zoophycos. 2) 30-60 degrees 

widely spaced undulating rough clean. 3) 0-30 degrees widely spaced ·. 
undulating slightly rough clean with black speckling. 

(LECH) [Lewes Nodular Chalk Formation] .. ·. 

at 45.62m interwoven marl seam .. ·. 
45.00 - 46.50 102     97 75 49 110 .. ·. 

200 
.. ·.

 

- .. ·. 
at 46.0Sm cobble of black flint .. ·. 

C 98  46.20-46.37 .. ·. 

.. ·. 

.. ·. 
(4.50) 

.. ·. 

.. ·. 

.. ·. 
at 46.9Dm cobble of black flint .. ·. 

- 
.. ·. 

NI ·. 110 

46.50 - 48.00 102     93 80 62 330 

 
 
 

 

c 99  47.61-48.00 

.. ·. 

.. ·. 

.. ·. 

.. ·. 

.. ·. 
- .. ·. 

from 47.90m to 48.00m assumed zone of core loss 

Very weak to weak low to medium density greyish white CHALK with 
48.00 -   60.68 .. ·. 

frequent interwoven rarely flaser marls. Discontinuities: 1) 60-90 .. ·. degrees medium spaced undulating rough black speckled. 

(LECH) [Lewes Nodular Chalk Formation] .. ·. 

.. ·. 
C OO 48.47-48.94 .. ·. 

NI .. ·. 
(1.15)  

 

 
48.00 - 49.50 102     90 81 45 330 .. ·. 

.. ·. 

.. ·. 

.. ·. 
Weak to medium strong medium density brownish grey white 

49.15 59.53 .. ·. 
phosphatic CHALK stained orange. 

(LECH) [Lewes Nodular Chalk Formation] (0.35) .. 
from 49.35m to 49.SOm assumed zone of core loss 

- 

NR .. · 
Very weak medium density greyish white CHALK Discontinuities: 1) 

49.50 59.18 
C 94  49.54-49.88 .. ·. 

0-30 degrees medium spaced undulating rough clean. 2) 60-90 

degrees widely spaced undulating rough clean. .. · 
(LECH) [Lewes Nodular Chalk Formation] 

C lOl 49.80-50.00 .. ·. 

.. ·. 
 
 
 
 
 

Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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degrees widely spaced undulating rough clean. .. 

S4.00 - SS.SO ·. 

ii "'' 

.. 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 11of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia.  u "   bl 

f- "' 

Very weak medium density greyish white CHALK. Discontinuities: 1) ·. 

1-30 degrees medium spaced undulating rough clean. 2) 60-90 ·. 

(LECH) [Lewes Nodular Chalk Formation] 49.SO - Sl.00 .. ·. 

.. ·. 
NI 

102    100      91 7S 100 .. · 
140 

 

 
at 50.GSm orange staining 

.. ·. 

.. ·. 

.. ·. 

(2.50) - .. ·. 

.. ·. 

.. ·. 

.. ·. 
C102    Sl.43-Sl.61 .. ·. 

.. ·. 
NI 

120 .. ·. 
Sl.00 - S2.SO 102     90 76 69 210 

Non intact drilling disturbed. Weak medium density greyish white 

stained orange green phosphatic CHALK. 

S2.00 -  S6.68 

.. ·. 

.. ·. 

.. ·. 
(LECH) [Lewes Nodular Chalk Formation] .. ·. C103  S2.21-S2.39 

 
from 52.35m ID 52.SOm assumed zone of core loss 

- .. ·. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

at 53.60m interwoven marls 

NR .. ·. 

.. ·. 

.. ·. 

.. ·. 

.. ·. 
- .. ·. 

.. ·. 

52.SO - 54.00 102    100      48 37 .. ·. 

.. ·. 

(3.00) .. ·. 

.. ·. 
NI ·. 

90 

130 .. ·. 

.. ·. 

.. ·. 

.. ·. 

.. ·. 

.. ·. 

102   100     4S 21 
.. ·.

 

at 54.60m interwoven marls 
.. ·.

 
C104   S4.78-S4.94 .. 

.. ·. 
-- - -- -- 

 

 

 

 

Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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.. 

medium to widely spaced undulating to planar rough to slightly .. 

.. ·. 

(NPCH) [New Pit Chalk Formation] .. 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 
Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 12 of 14 

Ground Level +108.68mOD Coordinates 498267.92E, 194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description of Strata 

J 
Legend  (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia. u "   bl 

f- "' 

Weak medium density greyish white CHALK with medium to widely ·. 

spaced interwoven flaser marls. Discontinuities: 1) 0-30 degrees ·. 
rough clean (broken by marl seams). 2) 60-90 degrees undulating ·. rough speckled black clean. 

(NPCH) [New Pit Chalk Formation] .. ·. 

.. ·. 

.. ·. 

.. ·. 

.. ·. 

- 
C OS SS.96-S6.1S .. ·. 

.. ·. 

.. ·. 
SS.SO - S7.00 102    97 61      31 

.. ·. 

.. ·. 
(3.lS) .. ·. 

.. ·. 

.. ·. 

.. ·. 
- 

.. ·. 

.. ·. 

.. ·. 

.. ·. 
NI .. ·. 

80 

130 .. · 
C106  S7.72-S7.88   

102   77 62 S7 
S7.00 - S8.SO 

.. ·. 
- .. ·. 

 

Assumed zone of core loss. CHALK. (Driller's description) S8.1S 50.53 - .. ·. 
(NPCH) [New Pit Chalk Formation] NR .. ·. 

(0.35) .. ·. 
S8.50 50.18 .. ·. 

Weak medium density greyish white CHALK with medium to widely 

spaced well developed marl seams. Discontinuities: 1) 0-30 degrees .. · 
medium to widely spaced undulating to planar rough to slightly 
rough clean (broken along marl seam). 2) 60-90 degrees undulating 

rough clean. 3) 30-60 degrees planar slightly rough clean. ·. 
.. ·. 

- 
C107  59.04-59.18 

NI ·. 

at 59.lOm 1No thin lamination of grey mart 
(1.20) 90 .. 

130 .. ·. 58.50 - 60.00 102    80 60 60 

.. · 

.. ·. 

.. ·. 

.. ·. 
Assumed zone of core loss. CHALK. (Driller's description) 

S9.70 48.98 - 

(NPCH) [New Pit Chalk Formation] NR .. ·. 

.. ·. 
 
 
 
 
 

Notes: All depth in metres, all diameters in millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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.. 

rough clean. 3) 30-60 degrees planar slightly rough clean. .. 

NI 

-------- 

ii "'' 

Project Name Central Package A Hole ID 

Exploratory Hole Log 

Project No. TE7967 ML036-RC004 
Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited Sheet 13 of 14 

Ground Level +108.68mOD Coordinates 498267.92E,   194250.28N Grid National Grid 

Hole Type IP+RO+RC  Inclination 90° from  horizontal 

g> Depth .§! 
"iii Datum Sampling 0 C

a
l In Situ Test Install- 

Description  of  Strata 

J 
Legend   (Thick- Level l!l 8 "' Details ation 

ness) 
Details Dia.  u "   bl 

f- "' 

Assumed zone of core loss. CHALK. (Driller's description) ·. 

(NPCH) [New Pit Chalk Formation] ·. (0.65) 

.. ·. 
Weak medium density greyish white CHALK with medium to widely 

spaced well developed marl seams. Discontinuities: 1) 0-30 degrees 

60.35 48.33 .. ·. 

medium to widely spaced undulating to planar rough to slightly .. ·. 
rough clean (broken along marl seam). 2) 60-90 degrees undulating ·. 
(NPCH) [New Pit Chalk Formation] 

C108   60.66-60.83 NI 

at 6D.4Dm 1No thin lamination of grey marl. 60.00 - 61.50 102    100       91 85 120 .. ·. 
at 60.77m 1No thin lamination of grey mart 210 

.. ·. 

- .. ·. 

.. ·. 

.. ·. 

(1.90) .. ·. 
at 61.4Dm 1No thin lamination of grey marl. .. ·. 

.. ·. 

100 .. ·. 
120 

.. ·. 
- .. ·. - 

C109   62.07-62.25 .. ·. 

.. ·. 
 

Assumed zone of core loss. CHALK. (Driller's description) 
62.25 46.43 61.50 - 63.00 102      26 26 26 .. ·. 

(NPCH) [New Pit Chalk Formation] 
NR .. ·.

 

.. ·. 

(0.75) .. ·. 

.. ·. 

.. ·. 
 

Weak medium density greyish white CHALK with medium to widely 

spaced well developed marl seams. Discontinuities: 1) 0-30 degrees 

medium to widely spaced undulating to planar rough to slightly 

 

63.00 -  45.68 
 
 
 
 
 

C112  63.20-63.45 

 

----------------- 

NI -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- 

rough clean (broken along marl seam). 2) 60-90 degrees undulating 90 

rough clean. 3) 30-60 degrees planar slightly rough clean. 120 ----------------- 

(NPCH) [New Pit Chalk Formation] 63.00 - 63.75 102      66 53 53 
at 63.14m 1No thin lamination of grey marl. --------- 

- -------- 
from 63.SOm to 63.75m assumed zone of core loss 

(1.50) -- 

NR --------- 

----------------- 

,,.. ,... ..,.. ........., 
--- ·-· ----------------- 

----------------- 

- NI 
240 

63.75 - 64.50 102     80 57 57 240 

 
 

from 64.35m to 64.SOm assumed zone of core loss 
- 

NR 

----------------- 

----------------- 

----------------- 

----------------- 

----------------- 

Weak medium density greyish white CHALK with medium to widely 

spaced well developed marl seams. Discontinuities: 1) 0-30 degrees 

64.50 44.18  

----------------- 
medium to widely spaced undulating to planar rough to slightly NI 

rough clean (broken mostly along marl seams). 2) 60-90 degrees very 102   76 61    48 80 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- 

widely spaced undulating rough speckled black clean. 120 --------
 

(NPCH) [New Pit Chalk Formation] 64.50 - 65.25 --------- 

----------------- 

 

 

 

 

Notes: All  depth  in metres, all diameters  in  millimetres. Lili. 
See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 

 
Final, monitoring in progress Print date and time  08/05/2018 09:19 Log checked by Chris Norton SOIL enGmeeRmG 

Form No. SIEXPHOLERCLOG Issue.Revision No. 2.04 Issue Date 19/09/2017 Part of the Bachy Soletanche Group 



8 

Project Name Central Package A 

 
Project No. TE7967 

Engineer High Speed Two (HS2) Limited 

Employer High Speed Two (HS2) Limited 

Ground Level +108.68mOD Coordinates 

Hole Type IP+RO+RC Inclination 

 
 
 
 
 
 
 
 
 

498267.92E, 194250.28N 

90° from horizontal 

 
Exploratory Hole Log 

 
 

 
Grid National Grid 

Hole ID 

 

ML036-RC004 
 

Sheet 14 of 14 

 

 
Description of Strata 

 

Depth 

Legend   (Thick 

 

Datum Sampling 0 C
a

l In Situ Test Install- 

 
 

Weak medium density greyish white CHALK with medium to widely 

spaced well developed marl seams. Discontinuities: 1) 0-30 degrees 

medium to widely spaced undulating to planar rough to slightly 

rough clean (broken mostly along marl seams). 2) 60-90 degrees very 

widely spaced undulating rough speckled black clean. 

(NPCH) [New Pit Chalk Formation] 
from 65.07m ID 65.25m assumed zone of core loss 

ness) 
Level 

Details Dia. u "  bl 
f- "' 

"' Details ation 

- 

NR 

 
65.25 - 66.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

66.00 - 67.50 

 

 

- c 111 67.00-67.24 

102    96 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

102   100 

 

 

 
 

(5.50) 
NI 

 
 

 
- 

 
67.so - 69.00 

 

102    81 

 

 

 
 

from 68.71m to 69.00m assumed zone of core loss 

 
 

- 

 

 

c 113 69.35-69.72 
 

69.00 - 70.00 102    98 

 

 

 

 
End of borehole at 70.00m. Termination Reason: Achieved Scheduled Depth 

 
 
 
 
 
 
 
 
 

Notes: All depth in metres, all diameters in millimetres. 

See header sheet for details of boring, progress and wate' 

For details of abbreviations, see key. 
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Form No. SE-HBW-F-027 Revision No: 2.05 Issue Date: 24/09/20 

Project Name Central Package A Fracture Log - Hole ID 
Project No. TE7967 

ngineer High Speed Two (HS2) Limited Discontinuity Data 

Client 
 

High Speed Two (HS2) Limited 
ML036-RC004  

Part of the Bachy Soletanche Group 

Discontinuity 

Number 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

13 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Depth From 

m 

Depth To 

m 

Fracture Type 

e.g. Joint 

Intermediate 
Dip 

Scale 

° e.g. Planar 

Roughness JRC Infilling Weathering (Staining) Remarks 

29.30 29.42 Rock Joint 30 Undulating Rough 8 Clean Slightly weathered  
29.54 29.60 Rock Joint 40 Planar Rough 8 Clean Slightly weathered  
30.50 30.78 Rock Joint 86 Undulating Rough 8 Clean Slightly weathered  
31.06 31.18 Rock Joint 78 Undulating Rough 8 Clean Slightly weathered  
31.68 31.92 Rock Joint 80 Undulating Rough 10 Clean Slightly weathered  
32.37 32.48 Rock Joint 82 Wavy Rough 12 Clean Slightly weathered  
33.15 33.40 Rock Joint 72 Undulating Rough 12 Clean Slightly weathered  
33.42 33.45 Rock Joint 48 Undulating Rough 8 Clean Slightly weathered  
33.85 34.20 Rock Joint 85 Undulating Rough 10 Clean Slightly weathered  
34.63 34.90 Rock Joint 85 Undulating Rough 8 Clean Slightly weathered  
35.47 35.57 Rock Joint 64 Planar Rough 8 Clean Slightly weathered  
36.82 36.98 Rock Joint 40 Planar Rough 8 Clean Slightly weathered  
37.38 39.00 Rock Joint 89 Undulating Rough 8 Clean Slightly weathered  
37.71 37.71 Rock Joint 74 Undulating Rough 8 Clean Slightly weathered  
39.75 39.84 Rock Joint 69 Planar Rough 10 Clean Slightly weathered  
40.40 40.48 Rock Joint 60 Undulating Rough 12 Clean Slightly weathered  
40.56 40.57 Bedding 4 Undulating Rough 8 Clean Slightly weathered  
41.33 42.38 Rock Joint 77 Undulating Rough 10 Clean Slightly weathered  
43.69 43.69 Bedding 4 Planar Rough 8 Clean No staining  
43.78 43.78 Bedding 2 Undulating Rough 8 Clean No staining  
44.78 44.79 Bedding 10 Undulating Rough 8 Clean Slightly weathered  
44.94 45.00 Rock Joint 44 Undulating Rough 12 Clean No staining  
45.15 45.27 Rock Joint 60 Undulating Rough 12 Clean No staining  
45.56 45.80 Rock Joint 76 Undulating Rough 10 Clean Slightly weathered  
45.98 46.04 Rock Joint 42 Undulating Rough 12 Clean No staining  
46.10 46.11 Bedding 8 Planar Rough 8 Clean No staining  
46.88 46.90 Rock Joint 43 Undulating Rough 12 Clean Slightly weathered  
47.50 47.50 Bedding 13 Undulating Rough 12 Clean Slightly weathered  
47.64 47.74 Rock Joint 28 Undulating Rough 12 Clean Slightly weathered  
48.16 48.43 Rock Joint 79 Undulating Rough 12 Clean Slightly weathered  
48.77 48.98 Rock Joint 79 Undulating Rough 12 Clean Slightly weathered  
49.72 49.73 Bedding 8 Undulating Rough 12 Clean No staining  
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Drillers description: Creamish white CHALK with flints. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description Legend  
(Thick-   Level SCR   If ave   
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Well/ 

ness) (m) Depth 
Type   

Dia  Rec  Blows  
Test  Test Result Units RQD If max Backfill 

(m) (m) (mm)  %   (mins) %     (mm) 

Assumed zone of core loss. Televiewer shows possible f- 

dissolution features. f-
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Very weak, medium density, light greyish white CHALK 
35.60  65.26 -

 
with rare orange staining (sponge beds). Fracture set 1: f- 60 
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f- 35.00 - 36.50    RC     102 31 f- 31 
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f- 

frequent black specks and orange staining. Fracture set f- 

2: three 50 to 60 degree fractures, widely spaced f-- 

(500/1000/2000), undulating slightly rough, with frequent 
f-

 

black specks and infilled (0/0/2mm) with soft brown clay. f- 

Fracture set 3: two 85 degree to vertical fractures, 
f-

 

undulating slightly rough, with frequent black specks. f- 

(Grade: B2/3) f-
 

f- 

[Lewes Nodular Chalk Formation] f- 

35.60 - 35.70m : Rinded nodular flint fragments (up to f- -- 

40mm). Possible flint band. 
f-

 
35.86 - 36.00m : Rinded nodular flint fragments (up to f- 

100mm). Possible flint band. f- 
36.50 - 36.60m : Nodular flint fragments {up to BOmm). f- 

f- 

f- 

f- BO 
f-- 36.50 - 37.50    RC     102 44 
f- 
f- 
f- 
f- 
f- 37.20 - 37.30 D 0 

 
 
 

37.50 - 37.70m : Assumed zone of core Joss. 

 
37.70 - 37.90m : Rinded nodular flint fragments {up to 

f-{3.40) 120 
f- 300 
f- 
f- -- 
f- 
f- 
f- 
f- 

f- 

100mm). Possible flint band. f- 

f- 
f- 
f- 
f-- 

f- 
f- 
f- 

f- 67 
f- 37.50 - 39.00    RC     102 33 f- 

 
 
 
 
 
 
 
 
 

Assumed zone of core loss. Televiewer shows possible 

f- 
f- 
f- 
f- 

f- 
f- 

f- 

f- 

f- 
f- 
f- 
f- 

f-: .oo    61.66 
f- 

36.26 - 36.36 c 27 

flint bands. f-
 

f- 

f- 

f- - 
po.65) NR 
f- - 
f- 35 
f- 39.00 - 40.00   RC   102 14 
f- 14 
f- 

Very weak, medium density, light greyish white CHALK. 
39.65  61.21 -

 

Fracture set 1: 20 degrees, closely spaced 

(80/80/400mm), planar and undulating slightly rough, 

with frequent black specks and rare orange staining. 
f- 

- 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 
 
 

Fracture set 3: one vertical fracture, undulating slightly 

rough, with frequent black specks. (Grade: A3) 
[Lewes Nodular Chalk Formation] 

Depth 

Legend (Thick-   Level 
ness) (m) 
(m) 

Sampling, Coring and In Situ Testing TCR  If min 

SCR  If ave Well/ 

Depth Dia   Rec   Blows Test Result Units RQ%D  l(fmmma)x Weter Backfill 
(m) Type   (mm)   %    (mins)    Test 

 
 

 
100   NIDO 

39.90 - 40.00m : Rinded nodular flint fragments (up to 
100mm). Possible flint band. 

40.00 - 40. 1Om : Rinded nodular flint fragments (up to 
90mm). Possible flint band. 

40.00 - 40.50    RC     102 
) 

40.30 - 40.40 D 

56 20 
40 80 

  40.35 - 40.50m : Drillino disturl:Jed  recovered non-intact.    
gf--40.50    80.36

 

Assumed zone of core loss. Flint gravel at 40.85m 
probably rubbed chalk away. po.35) NR 

 

t-c-- - - -- - ----t-----+-40.85 80.01 
Very weak, medium density, greyish white CHALK. >- 

Fracture set 1: horizontal to 20 degrees medium spaced 

(110/500/11OOmm), undulating slighUy rough, with 

frequent black specks. Fracture set 2: one 50 degree 

fracture, undulating slighUy rough, with frequent black 

specks. Fracture set 3: one vertical fracture, undulating 

slightly rough, with frequent black specks. Locally with f 

 
 
 
 
 
 

 
77 

40.50 - 42.00    RC     102 28 
21 

thin grey laminations (marl wisps), rare Zoophycos f 

burrows, and rare orange staining (sponge beds). f-
 

(Grade: A3) 

[Lewes Nodular Chalk Formation] 
40.85 - 41.10m : Drilling disturl:Jed, recovered non-intact. 

41.40 - 41.BOm : Drilling disturl:Jed, recovered non-intact. 
f 

f 

41.90 - 42.00m : Rinded nodular flint fragments (up to 
BOmm). Possible flint band. 

 
 
 
 
 
 

 
NI 

120 
220 

 
 

f 

f 

f- 

42.40 - 42.65m : Drilling disturl:Jed, recovered non-intact. 100 
42.00 - 43.00    RC     102 54 

54 
 
 

f 

f 

f- 
 

 

p4.65) 
 
 

f 

f 

f- 

 
 
 

 
42.80 - 43.00 C 

 
 

43.00 - 44.00    RC     102 

f 

f 

f- 
 
 
 
 
 
 
 
 
 

f 

f 

f- 

100 
67 
67 

 

44.22 - 44.46 c 

93 
93 

f 93 
f- 

 

44.00 - 45.50    RC     102 
 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 

Depth 

Legend (Thick- 

 
Level 

 

 
Depth 

Sampling, Coring andIn Situ Testing TCR  If min 

SCR  If ave Well/ 
ness) (m) 

Type   ( 
Dia

)  
Rec  Blows Test Test Result Units RQ%D  l(fmmma)x Weter Backfill 

 

Very weak, medium density, greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees medium spaced 

(110/500/1100mm), undulating slightly rough, with 

frequent black specks. Fracture set 2: one 50 degree 

fracture, undulating slightly rough, with frequent black 

specks. Fracture set 3: one vertical fracture, undulating 

(m) 
 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

 

f- 

f- 

(m) mm    %    (mins) 

slightly rough, with frequent black specks. Locally with 
thin grey laminations (marl wisps), rare Zoophycos 

burrows, and rare orange staining (sponge beds). 

(Grade: A3) 

, [Lewes Nodular Chalk Fonmationl   

Medium strong, very high density CHALK. Chalk Rock. 

, [Lewes Nodular Chalk Fonmationl   

Very weak, medium density, greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees medium spaced 

(110/500/11OOmm), undulating slightly rough, with 

frequent black specks. Fracture set 2: one 50 degree 

fracture, undulating slightly rough, with frequent black 

specks. Fracture set 3: one vertical fracture, undulating 

slightly rough, with frequent black specks. Locally with 

thin grey laminations (marl wisps), rare Zoophycos 

burrows, and rare orange staining (sponge beds). 

(Grade: A3) 
[Lewes Nodular Chalk Fonmation] 

46. 75 - 46.BOm : Rinded nodular nint fragments {up to 
\ 90mm). Possible nint band. I 

Medium strong, very high density CHALK. Chalk Rock. 

f-45.50 
f- 

f- 
f- 
·5_70 

f- 
f- 

 

f- 

f- 

f- 

f- 

f- 
f- 
f- 

 

51.10) 

f- 

f- 

f- 
f- 

f- 
f- 
f- 
f- 

 

 

6.80 
f- 

f- 

f- 

75.36 
 

 
75.16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

74.06 

 
 
 
 
 
 
 
 
 
 
 

93 
45.50 - 47.00    RC     102 67 

67 

46.26 - 46.48 c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

110 
500 
1100 

!Lewes Nodular Chalk Fonmationl 
Very weak, medium density, greyish white CHALK. 

•7.00 
f- 
f- 

73.86 -- 

Fracture set 1: horizontal to 20 degrees medium spaced 
(110/500/11OOmm), undulating slightly rough, with 

frequent black specks. Fracture set 2: one 50 degree 

fracture, undulating slightly rough, with frequent black 

specks. Fracture set 3: one vertical fracture, undulating 

slightly rough, with frequent black specks. Locally with 

thin grey laminations (marl wisps), rare Zoophycos 

burrows, and rare orange staining (sponge beds). 

(Grade: A3) 

[Lewes Nodular Chalk Fonmation] 

 

f- 
 

f- 

f- 

f- 

f- 

f- 
f- 

tf1.00) 

f- 
 

f- 

f- 

f- 

f- 

f- 
f- 
f- 

 
 
 
 
 
 
 
 

 
47.00 - 48.50    RC     102 

 
 
 
 
 
 
 

 
100 
70 
70 

 

Drilling disturbed. Medium strong, very high density, 

greyish white CHALK. With frequent orange staining 

::.oo 
 

f- 

72.86 

(sponge beds), rare glauconitic pebbles (up to 20mm) 

and rare cavities (up to 30mm). No natural fractures 

observed. Chalk Rock. (Grade undetenmined) 

[Lewes Nodular Chalk Fonmation] 
 

Assumed zone of core loss. Acoustic televiewer log 

shows gravel flint band between 48.5 to 48.9m.  Flint 
probably rubbed chalk away. 

 
50.50) 

 
 

f-·0.50 
f- 

f- 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

 
 

 

f- 

f- 

f- 

f- 

t<1.50) 

f- 
f- 

 

f- 

f- 

f- 

f- 

f- 
f- 
f- 
f- 
f- 

 
 
 
 
 

72.36 

 

43.00 - 53.50 
48.26 - 48.36 D 

 
 
 
 
 
 
 
 
 
 
 
 

 
48.50 - 50.00    RC    102 

 

Falling  2.SE--006   m/s 
Head 

 
 
 
 
 
 
 
 
 
 
 
 

0 

0 

0 

 

NOP 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NR 

 

f- 
 

:.oo 

 

70.86 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 
Depth 

Legend  (Thick-    Level 
Sampling, Coring andIn Situ Testing TCR   If min 

SCR  If ave Well/ 
ness) (m) Depth 

Type   ( 
Dia

)  
Rec  Blows Test Test Result Units RQ%D  l(fmmma)x   Weter Backfill 

 

Very weak, medium density, light greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees widely spaced 

(770/1600/4500mm),  undulating slightly rough, with 

frequent black specks. Fracture set 3: ten 70 degrees to vertical, closely to widely spaced, undulating slightly 

(m)  
 
 
 
 
 

70.56 

(m) mm    %    (mins) 

 
rough, with frequent black specks. With rare becoming 

frequent with depth thin grey laminations (marl wisps) 

and locally with orange staining (sponge beds). (Grade: 

A1) 

 New Pit Chalk Formation   

Possible marl band visible on televiewer. Possibly Upper 

Glynde Marl? 

New Pit Chalk Formation 

Very weak, medium density, light greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees widely spaced 

(770/1600/4500mm),  undulating slightly rough, with 

frequent black specks. Fracture set 3: ten 70 degrees to 

vertical, closely to widely spaced, undulating slightly 

rough, with frequent black specks. With rare becoming 

frequent with depth thin grey laminations (marl wisps) 

and locally with orange staining (sponge beds). (Grade: 

A1) 

[New Pit Chalk Formation] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53.40 - 53.42m : Thickly laminated greenish grey marl 

seam. 
 
 
 
 
 
 
 
 
 
 

 
54.25 - 54.40m : Heavy orange staining (sponge beds). 

 
 
 
 
 
 

Very thinly bedded greenish grey marl seam. Possibly 

Lower Glynde Marl? 

   New Pit Chalk Formation   

70.52    50.18 - 50.50     c 
 

 

 
50.00 - 51.50   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
51.50 -53.00    RC     102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

53.60 - 53.84   c 
53.00 - 54.50   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

66.11 
66.06 

 
 
 
 
 

93 
85 
85 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
97 
92 
92 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
93 
93 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
 

 
Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 



 

•barn 
ritchies 

 

Project Name: Amersham Tunnel to Calvert 

BOREHOLE LOG 

Survey Grid System: 

Co-ordinates: 

 
 
 
 

 
OSGB Hole Type: 

496559.95 mE Checked By: 

 
 
 
 

 
RO+RC 

JMe, CB 

Project No: 

Client: 

Engineer: 

Date Started: 

Date Completed: 

1G063 -AAZ. 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

04/10/2016 

10/10/2016 

 

Ground Level: 
 

 

Orientation: 

Inclination: 

195405.46 mN Approved By: 

120.86 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

PMcG 

1:25 

FINAL 

21/11/2017 

75.00m 

 

Stratum Description 
Depth 

Legend  (Thick-   Level 
Sampling, Coring and In Situ Testing TCR   If min 

SCR If ave Well/ 
ness) (m) Depth 

Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x Weter Backfill 
 

Very weak, medium density, light greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees widely spaced 

(770/1600/4500mm),  undulating slightly rough, with 

(m) (m) mm   %   (mins) 

frequent black specks. Fracture set 3: ten 70 degrees to 

vertical, closely to widely spaced, undulating slightly 

rough, with frequent black specks. With rare becoming 

frequent with depth thin grey laminations (marl wisps) 

and locally with orange staining (sponge beds). (Grade: 

A1) 

[New Pit Chalk Formation] 

54.50 - 56.00   RC   102 
 
 

 

55.40 - 55.72    c 

 

 

 

 

 

 

 

 

 

 

 
56.00 -57.50   RC    102 

 
 

100 
78 
78 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
87 
87 

 
 
 
 
 
 

60 
1000 
2500 

 
 
 
 
 
 
 
 

58.28 - 58.33m : Nodular flint fragments (up to 50mm). 

 
 
 

57.50 - 59.00   RC   102 

58.10 -58.42 c 

 
 

100 
73 
73 

 
 
 
 
 
 
 
 
 

 
Thinly bedded greenish grey marl seam. Possibly New 

Pit Marl 2? 
   New Pit Chalk Formation   

Very weak, medium density, light greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees widely spaced 

(770/1600/4500mm),  undulating slightly rough, with 

frequent black specks. Fracture set 3: ten 70 degrees to 

vertical, closely to widely spaced, undulating slightly 

 

61.50 
61.44 

 
 
 
 
 
 
 

59.00 - 60.50   RC   102 

 
 
 

100 
76 
76 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring andIn Situ Testing TCR  If min 
SCR  If ave Well/ 

 

 
rough, with frequent black specks. With rare becoming 

frequent with depth thin grey laminations (marl wisps) 

and locally with orange staining (sponge beds). (Grade: 

A1) 

[New Pit Chalk Formation] 

ness) (m) 
(m) (m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x Weter Backfill 

 
 
 
 
 
 
 
 

60.50 - 62.00   RC    102 
100 
73 

73 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

62.00 - 63.50   RC    102 
 
 
 
 
 
 

63.08 - 63.36   c 

 
 

100 
85 
85 

 
 
 
 
 
 
 
 
 

63.50 - 65.00   RC    102 
 
 
 
 
 
 
 
 
 
 
 
 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 
Depth 

Legend  (Thick-    Level 
Sampling, Coring andIn Situ Testing TCR   If min 

SCR  If ave Well/ 
 

 
Very weak, medium density, light greyish white CHALK. 

Fracture set 1: horizontal to 20 degrees widely spaced 

(770/1600/4500mm),  undulating slightly rough, with 

frequent black specks. Fracture set 3: ten 70 degrees to 

vertical, closely to widely spaced, undulating slightly 

rough, with frequent black specks. With rare becoming 

frequent with depth thin grey laminations (marl wisps) 

and locally with orange staining (sponge beds). (Grade: 

A1) 
[New Pit Chalk Formation] 

ness) (m) 
(m) 

Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x   Weter Backfill 
 
 
 
 
 
 
 
 
 
 

 
100     60 

65.00 - 66.50   RC    102 

65.60 - 65.96   c 
96     1000 
96     2500 

 
 
 
 

 
 

Weak, medium density, greenish grey CHALK with 

frequent thin grey laminations (marl wisps). Fracture set 

1: horizontal closely to medium spaced (50/200/550mm), 

planar smooth, with frequent black specks and black 

staining. (Grade: A2/3) 

[New Pit Chalk Formation] 
 
 
 
 
 
 
 
 
 

 
Very weak to weak, high density, light greyish white 

CHALK. Fracture set 1: horizontal closely to widely 

spaced (90/1200/1550mm), undulating slightly rough, 

with frequent black specks. Locally with frequent thin 

grey laminations (marl wisps) and orange staining 

(sponge beds). (Grade: A1) 

[New Pit Chalk Formation] 
67.90 - 68.25m : Heavy orange staining (sponge beds). 

54.36 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53.26 

 
 
 

66.77 - 66.92    c 
 

 

 
66.50 - 68.00   RC    102 

 
 
 
 
 
 
 
 
 
 

 
100 
87 

80 

 
 
 
 
 
 
 

 
50 

200 
550 

 
 
 

 
 

68.00 - 69.50   RC    102 
 
 
 

 

68.95 - 69.30    c 
 

 

 

 

 

 

 

 

 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 
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Very weak to weak, high density, light greyish white 

CHALK. Fracture set 1: horizontal closely to widely 

spaced (90/1200/1550mm), undulating slightly rough, 

(m) (m) mm    %    (mins) 

with frequent black specks. Locally with frequent thin 

grey laminations (marl wisps) and orange staining 

(sponge beds). (Grade: A1) 

[New Pit Chalk Formation] 

69.50 - 71.00   RC    102  
 
 

100 
100 
100 

 
 
 
 
 

90 
1200 
1550 

 

 
 

71.00 -72.50    RC     102 
100 
93 
80 

 

71.85 -72.15 c 

 

 

 
 

 

Weak, medium density, greyish white CHALK with 

frequent thin grey laminations (marl wisps) and 

Zoophycos burrows. Fracture set 2: two 20 to 40 degree 

fractures, undulating and planar smooth, with greenish 

grey staining. Fracture set 3: three 70 to 80 degree 

fractures, undulating slightly rough, with frequent black 

specks, no infill. (Grade: A2) 

[New Pit Chalk Formation] 
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74.10 - 74.50m : Weak, high density, greenish grey locally 

darl< grey marly CHALK. 
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74.00 - 75.00   RC    102 
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Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring andIn Situ Testing TCR  If min 
SCR  If ave Well/ 

ness) (m) 
Type   ( 

Dia
)  

Rec  Blows Test Test Result Units RQ%D  l(fmmma)x Weter Backfill 
 

Very weak, medium density, light greyish white CHALK 

with frequent black specks and locally orange staining. 

Fracture set 1: horizontal to 30 degrees, closely spaced 
(80/130/250mm), planar smooth to undulating slighUy 

(m) 
 

f- 

f- 

f- 
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f- 

(m) mm    %    (mins) 
 
 
 
 

83 

rough, clean and locally infilled (<3mm) with soft brown 

clay. Fracture set 3: 70 degrees to vertical, planar 

smooth to undulating slightly rough, clean. (Grade: B3) 

[New Pit Chalk Formation] 
25.00 - 25.15m : Drilling disturbed, recovered non-intact. 

Recovered as: light greyish white silty subangular to 
angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 

25.50 - 25.60m : Assumed zone of core loss. 

25.60 - 26.74m : Drilling disturbed, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL. Gravel is weak, medium 

density, light greyish white with frequent black specks. 

26.27 - 26.85m : Drilling disturbed, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 
 
 
 

26.85 - 27.10m : Assumed zone of core loss. 
 
 

 
27.10 - 28.30m : Drilling disturbed, recovered non-intact. 

Recovered as: light greyish white silty subangular to 
angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 
 
 
 
 
 
 
 
 
 
 
 
 

 
28.30 - 28.60m : Assumed zone of core loss. 

 
 
 

28.60 - 29.40m : Drilling disturbed, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 
 

 
29.10 - 29.40m : Natural gamma log shows slight elevation 

in readings with peak at 29.2m. 

29.21 - 29.27m : Rinded nodular ffint fragments (up to 
2mm). 

 
 
 
 
 
 
 

 
29.89 - 30.14m : Drilling disturbed, recovered non-intact. 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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29.89 - 30.14m : Drilling disturlled, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 

ness) (m) 
(m) 

Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x   Weter Backfill 
 
 
 
 
 
 

 
NIDO 
BO 
250 

 
 
 
 

Assumed zone of core loss. Very weak chalk 

57 
30.10 -31.60    RC     102 33 

20 

NR 
 

 

 

 

 

Very weak, medium density, light greyish white CHALK 
with frequent black specks and locally orange staining. 

Fracture set 1: horizontal to 30 degrees dosely spaced 

(Nl/100/150mm), planar smooth to undulating slightly 

rough, dean locally infilled (<5mm) with soft brown clay. 

Fracture set 2: 30 to 70 degrees medium spaced 

(50/300/600mm),  planar smooth to undulating slightly 
rough, dean. Fracture set 3: 70 degrees to vertical, 

planar slightly rough, with frequent black specks and 

occasional orange staining. (Grade: B3) 

[New Pit Chalk Formation] 
31.65 - 32.31m : Drilling disturtied, recovered non-intact. 

Recovered as: light greyish white silty subangular to 
angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 

32.39 - 32.50m : Drilling disturlled, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL. Gravel is weak, medium 
density, light greyish white with frequent black specks. 

32.90 - 33.10m : Assumed zone of core loss. 

 
 
 

 
99.76 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
87 

31.60 -33.10    RC     102 30 
0 

32.45 - 32.54 D 

NIDO 
100 
150 

33.10 -34.10    RC     102 

 
100 
34 
10 

 
 
 
 
 
 
 
 

34.40 - 34.70m : Drilling disturlled. 
 
 
 
 

 
34.81 - 35.35m : Drilling disturtied, recovered non-intact. 

 
 
 

 

Stratum depths measured along borehole axis. 

 

34.10 - 34.60   RC    102 
 
 
 
 
 

34.71 -34.81     c 
 

30.00 - 40.00 Falling  1.1E--005   m/s 
Head 

100 
60 
28 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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100 
60 
50 

 
 

Drilling disturbed, recovered non-intact. Very weak, low 

density, light greyish white CHALK with frequent black 

specks and locally orange staining. Fracture set 1: 

horizontal closely spaced, undulating slighUy rough, 

clean. Fracture set 2: 70 degrees to vertical, undulating 

smooth to slighUy rough, clean. (Grade: A3) 

[New Pit Chalk Formation] 
37.60 - 38.60m : Drilling disturbed, recovered non-intact. 

 
 
 
 
 
 
 
 
 
 

 
Assumed zone of core loss. 

 
 

Very weak, medium density, light greyish white CHALK 

with frequent black specks and occasional orange 

staining. Fracture set 1: horizontal to 30 degrees closely 

spaced (80/130/250), planar smooth to undulating 

slighUy rough, clean. Fracture set 3: 70 degrees to 

vertical, planar smooth to undulating slighUy rough, 
clean. Reduction in strength close to fractures. (Grade: 

A3) 

[New Pit Chalk Formation] 

93.81 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
92.51 

 

 
92.31 

 
 
 
 
 
 
 
 
 
 
 

 
37.60 -39.10    RC     102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
39.10 - 40.10    RC     102 

 
 
 
 
 
 
 
 
 
 

 
87 
0 

0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 
0 
0 

 
 
 
 
 
 
 
 
 

NIDO 

30 

 
 
 
 
 
 
 
 

NR 

 

 

 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
 

 
Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 

37.23 - 37.47 c  
37.10 -37.60 RC 102 

 



ritchies 

 

•barn BOREHOLE LOG 
 

Project Name: 
 
 

Project No: 

Amersham Tunnel to Calvert Survey Grid System: 

Co-ordinates: 

1G063 -AAZ. 

OSGB Hole Type: 

493221.20 mE Checked By: 

198983.21 mN Approved By: 

RO+RC 

DD 

PMcG 

Client: 

Engineer: 

Date Started: 

Date Completed: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

16/11/2016 

22111/2016 

Ground Level: 
 

 

Orientation: 

Inclination: 

131.41 mOD     Scale: 

Log  Status: 

- - deg. Print Date: 

90 deg. Final Depth: 

1:25 

FINAL 

21/11/2017 

65.60m 

 
 

Stratum Description 

Depth 

Legend (Thick-   Level 
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40.10 - 40.60    RC     102 
100 
0 
0 

 
 
 
 
 

41.00 - 41.05m : Heavy dark orange staining.  

41.07 - 41.33 c 
 

40.60 - 42.10    RC     102 

 
 
 

 
100 
37 
37 

 
 
 
 
 
 
 

 
80 
130 
250 

 

42.72 - 42.B4m : Drilling disturbed.
 100

 

42.10 - 43.60    RC     102 43 
43 

 
 
 
 
 
 
 
 
 
 
 
 

 
43.95 - 44.13m : Drilling disturbed, recovered non-intact. 

Recovered as: light greyish white veiy clayey angular to 
subrounded fine to coarse GRAVEL. Gravel is weak, 

medium density, light greyish white with frequent black 

specks. Matrix is soft grey clay. Possible marl seam? 

 
 
 
 
 
 
 
 
 

 
44.13 - 44.30 c 100 

32 

43.60 - 45.10    RC     102 21 
 

 
44.53 - 44.66m : Drilling disturbed, recovered non-intact. 

 
 
 
 
 
 
 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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45.88 - 46.36m : Drilling disturbed, recovered non-intact. 
 
 
 
 
 
 
 
 
 

 
46.60 - 47.06m : Drilling disturbed, recovered non-intact. 

Locally with darl< yellow staining. 
 
 
 
 
 
 
 
 
 
 
 
 
 

47.57 - 48.30m : Drilling disturbed, recovered non-intact. 
 
 
 
 
 
 
 
 
 

 
48.30 - 48.78m : Drilling disturbed, recovered non-intact. 

Recovered as: light greyish white silty subangular to 
angular fine to coarse GRAVEL. Gravel is weak, medium 

density, light greyish white with frequent black specks. 
 
 

 
48.78 - 50.37m : Drilling disturbed, recovered non-intact. 

 
 
 
 

 
Assumed zone of core loss. Very weak chalk. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
62.21 

 

45.10 - 46.60    RC     102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

47.12 - 47.26 c 
 

46.60 - 48.10    RC     102 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
48.10 - 49.60    RC     102 

100 

52 
31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
100 

23 
16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
73 

o 
o 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

80 
130 

250 

 

NR 

 

 

Very weak, medium density light greyish white CHALK 

with frequent black specks and locally orange staining. 

Fracture set 1: horizontal to 30 degrees closely spaced 

(80/130/250mm), planar smooth to undulating slighUy 

rough, clean. Fracture set 2: 30 to 70 degrees medium 

61.81 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 

 

Office: BAM Ritchies, Glasgow Road, Kilsyth, Glasgow G65 9BL BAM R Borehole Log 06/0412017 

Borehole No: 

ML043-RC004 

Sheet 10 of 14 



 

•barn 
ritchies 

BOREHOLE LOG 
 

 

Project Name: 
 
 

Project No: 

Amersham Tunnel to Calvert 

 

1G063 -AAZ. 

 

Survey Grid System: 

Co-ordinates: 

 

OSGB 

493221.20 mE 

198983.21 mN 

 

Hole Type: 

Checked By: 

Approved By: 

 

RO+RC 

DD 

PMcG 

Client: 

Engineer: 

High Speed 2 (HS2) Ltd 

High Speed 2 (HS2) Ltd 

Ground Level: 131.41 mOD Scale: 

Log  Status: 

1:25 

FINAL 

Date Started: 16/11/2016 Orientation: - - deg. Print Date: 21/11/2017 

Date Completed: 22/11/2016 Inclination: 90 deg. Final Depth: 65.60m 

Depth Sampling, Coring andIn Situ Testing TCR If min 

Stratum Description 
Legend (Thick-   Level 

ness) (m) Depth 
 

Type Dia   Rec   Blows 
SCR 

Test   Test Result Units RQD 1   V:,. water B-:;'   11 

 
spaced, locally conjugate, planar smooth to undulating 

slightly rough, clean rarely infilled (<3mm) with soft 

brown clay. Fracture set 3: 70 degrees to vertical, planar 

smooth to undulating slightly rough, clean. Locally with 

thin interwoven grey laminations (marl wisps). (Grade: 

A3) 

[New Pit Chalk Formation] 

 
50.60 - 51.22m : Drilling disturbed, recovered non-intact. 

Non-systematic extremely closely spaced drilling induced 

fractures. 
 
 
 
 
 
 
 
 
 
 

 
51.52 - 51.62m : Drilling disturbed, recovered non-intact. 

(m) (m) (mm)   %    (mins) % 

 
49.60 - 50.60   RC    102 

 
100 
20 
13 

 
 

50.50 - 50.60 D 
 
 

100 
50.60 -51.10    RC     102 0 

0 

(mm) 

 
 

 
51.86 - 52.0Bm : Drilling disturbed, recovered non-intact. 

 

51.10 -52.60    RC     102 
100 
49 
40 

 
 
 
 

80 
h-'--.r-'-f><.81) 130 

250 

52.60 - 52.90   c 
 

 

 

 

 

 

 

 
52.60 - 54.10   RC    102 

 
 
 
 
 
 

 
100 
43 

43 

 
 
 
 
 
 
 
 

54.30 - 54.41m : Drilling disturbed, recovered non-intact. 
 

54.41 - 54.65m : Drilling disturbed, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL. Gravel is weak, medium 

density, light greyish white with frequent black specks. 

54.65 - 54.85m : Drilling disturbed, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

 
 
 
 
 
 
 
 

 
54.10 -55.60    RC     102 

 
 
 
 

100 
65 
45 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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54.65 - 54.85m : Drilling disturlled, recovered non-intact. 

Recovered as: light greyish white silty subangular to 
angular fine to coarse GRAVEL with occasional cobbles. 

Gravel is weak, medium density, light greyish white with 

frequent black specks. 

54.85 - 55.50m : Drilling disturlled, recovered non-intact. 
Recovered as: light greyish white silty subangular to 

angular fine to coarse GRAVEL. Gravel is weak, medium 

density, light greyish white with frequent black specks. 

(m) (m) mm    %    (mins) 

 
 
 
 
 
 
 

55.60 -57.10    RC     102 
 

56.46 - 56.66    c 

 

100 

33 
32 

 
 
 
 
 
 

 
80 
130 
250 

 
 
 
 
 

 
57.51 - 57.68m : Drilling disturlled, recovered non-intact. 

 
 

57.10 -58.60    RC     102 
100 
45 
34 

 

 

 
 

 
Very weak locally weak, medium to high density, light 

greyish white CHALK with frequent black specks, and 

locally orange staining and abundant shell fragments. 

Fracture set 1: horizontal to 20 degrees, closely spaced 

(55/110/260mm), undulating slighUy rough, clean rarely 

infilled (<3mm) with soft orangish brown and soft 

greenish grey clay. Fracture set 2: 30 to 70 degrees, 

undulating slighUy rough, clean rarely infilled (<1mm) 

with soft orangish brown clay. Fracture set 3: 80 degrees 

to vertical, undulating slighUy rough, with frequent black 

specks, orange staining, rarely infilled (<1mm) with soft 

brown clay. Locally with thin interwoven grey laminations 

(marl wisps). (Grade: A3/4) 
[Holywell Nodular Chalk Fonmation] 

 

73.00 

 
 
 
 
 
 
 

 
59.04 - 59.20   c 

 

58.60 - 60.10   RC    102 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
60 

33 

 

 

 

 

 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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60.62 - 61.24m : Drilling disturl:Jed, recovered non-intact. 

Possibly highly fractured zone, evidence of two 50 degree 

clay filled fractures. 

 
 
 
 

60.10 -61.60    RC     102 

 
 
 

100 
27 
27 

 
 
 
 
 
 
 
 

61.75 -62.01     c 

 

 
 

 

 

 
62.40 - 62.45m : Heavy dark yellow staining. 

 
 
 

61.60 -63.10     RC 

 
 
 

102 

 
 

100 
BO 

63 

 
 
 

 
55 
110 
260 

 
 
 
 
 
 
 
 
 

 
 

63.10 -64.60    RC     102 
100 
40 
33 

 
 
 
 
 
 
 
 
 
 
 
 

Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
SCR   If ave Well/ 

 

 
Very weak locally weak, medium to high density, light 

ness) (m) 
(m) (m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x Weter Backfill 

greyish white CHALK with frequent black specks, and 

locally orange staining and abundant shell fragments. 

64.60 - 65.60   RC 

65.05 - 65.33    c 
102 

55
 

110 

Fracture set 1: horizontal to 20 degrees, closely spaced 
(55/110/260mm), undulating slightly rough, clean rarely 

80 
260 

45 

infilled (<3mm) with soft orangish brown and soft 

greenish grey clay. Fracture set 2: 30 to 70 degrees, 

undulating slighUy rough, clean rarely infilled (<1mm) 

with soft orangish brown clay. Fracture set 3: 80 degrees 

to vertical, undulating slightly rough, with frequent black 

specks, orange staining, rarely infilled (<1mm) with soft 

brown clay. Locally with thin interwoven grey laminations 

(marl wisps). (Grade: A3/4) 
I[HolyWell Nodular Chalk Formation] 

Assumed zone of core loss. 

Borehole Terminated at 65.60m 

66.01 
 

 
--Es5.60   65.81 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Project Name: 

Project No: 

Client: 

Engineer: 

 

Date Started: 

Date Completed: 

 
Borehole No 

BOREHOLE  INFORMATION SHEET ML043-RC004 
Sheet 1 of 1 

Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: RO+RC 

1G063  -AAZ Co-ordinates: 493221.20 mE Checked By:   

DD High Speed 2 (HS2) Ltd  198983.21 mN Approved By: PMcG 

High Speed 2 (HS2) Ltd Ground Level: 131.41 mOD Log  Status:  FINAL 

Date: 21/11/2017 

16/11/2016 Orientation: - - deg. 

22/11/2016 Inclination: 90 deg. Final Depth: 65.60m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Ria Crew Loaaer Remarks 

0.00 1.20 IP 16/1112016 16/1112016 Insulated digging tools  

 

Geobor-S 

 

Drag bit 
B. Reeves I. Soley Inspection pit 

1.20 25.00 RO 17/1112016 17/1112016 Cornacchio 305 B. Reeves B. Reeves 
25.00 65.60 RC 18/1112016 22/1112016 Cornacchio 305 PCD B. Reeves A. Barnard 

(146) 

Bolin 11-Drillina Proi ress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Da1e Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

16/1112016 07:30 10.00 10.00  

8.57 
start of shift 25.00 168 

 
25.00 168 

 16/1112016 17:00 15.00 15.00 End of shill 65.60 146 65.60 146 

17/1112016 07:30 15.00 15.00 10.63 start of shift 
17/1112016 17:40 36.10 36.10 28.47 End of shill 
18/1112016 07:30 36.10 36.10 28.91 start of shift 
18/1112016 13:35 54.10 54.10 30.27 End of shill 
21/1112016 07:30 54.10 54.10 28.88 start of shift 
21/1112016 16:05 65.60 65.60 28.32 End of shill 

water Added Records 22/1112016 07:30 65.60 65.60 28.82 start of shift 

22/1112016 16:25 65.60 0.00 End of shill From (m) To (m) Volume (lltres) Remarks 

    

Depth Related Remarks Chisellin iDetails Drillino Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

30.00 40.00 Penmeabillty test earned out in standpipe 
    

1.20 65.60 0 Polymer- 
Purebore 

No returns 

water Strikes Monilorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m) To (m)  Dl a(mm) Pipe Type Remarks From (m) To (m) legend Desaiption 

       
SP 1 0.00 30.00 50 Plain 

 
0.00 0.10 909 Upstanding cover 

SP 1 30.00 40.00 50 Slotted 0.10 0.50 906 Concrete 
0.50 30.00 903 Bentonite 

30.00 40.00 902 Gravel 
40.00 65.60 903 Bentonite 

Standard Penetration Test Results 

Depth (ml Type N Vslue Casino (m ater (ml SWPen(mm Blows1 Pen1(mml Blows2 Pen2(mml Blows3 Pen3(mml Blows4 Pen4(mml Blows5  P en5(mml Blows6 Pen6(mml Hammer E. Ratio% 

                    

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
SCR   If ave Well/ 

 

 
Grass over soft dark brown slightly sandy CLAY with 

frequent rootlets. Sand is fine to medium. 

ness) (m) 
(m) (m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x  water Backfill 

ITocsoill 130.48 

Firm orangish brown slightly sandy gravelly CLAY with 

low angular flint cobble content. Gravel is subangular 

fine to coarse of flint. 
[Clay with flints] 

Brownish white slightly sandy gravelly SILT with low 

subangular flint cobble content. Gravel is angular to 

subangular fine to coarse of flint and chalk. 

[Clay with flints] 
 
 
 
 
 

 
Drillers description: Structureless CHALK with flints. 

(Rotary open hole) 

130.18 
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0.50 -0.70 LB 
 
 
 
 
 
 

1.00 - 1.20 LB 

 

f- 
 

f- 
 

f- 

 
 

f- 

f- 

f- 

f- 
 
 

 
f- 

 

f- 

 
 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 
 
 
 

 

f- 

f- 

f- 
f- 

 
 

f- 
 

f- 

- HS.BO) 
f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 

 
 
 

 

f- 

f- 

f- 

f- 
 

 

 

f- 

f- 
 

f- 
 
 
 
 

 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 

 
 

f- 

f- 

f- 

f- 
 

f- 
 

f- 
 

f- 
 
 
 

 

 

f- 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
SCR   If ave Well/ 

ness) (m) 
Type   ( 

Dia
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Rec  Blows Test Test Result Units RQ%D  l(fmmma)x  water Backfill 
 

Drillers description: Structureless CHALK with flints. 

(Rotary open hole) 
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Drillers description: CHALK. (Rotary open hole) 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description Legend (Thick-  Level 

ness) (m) 
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Sampling, Coring and In Situ Testing TCR  If min 
SCR If ave Well/ 

Depth Dia  Rec  Blows Test Result Units RQ%D l(fmmma)x water Backfill 
(m) Type  (mm)  %   (mins)   Test 

Drillers description: CHALK. (Rotary open hole) f- 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 

Depth 

Legend  
(Thick-    Level 

Sampling, Coring andIn Situ Testing TCR   If min 

SCR  If ave Well/ 
 

 
Extremely weak locally very weak, low locally medium 

density, light greyish white CHALK with rare bivalve 

fragments (up to 30mm), rare black specks, and rare 

grey marl burrows. Fracture set 1: horizontal to 20 

degrees medium to widely spaced, planar smooth, with 

occasional black specks, infilled (2/2/15mm) with brown 

clay. Fracture set 2: 30 to 60 degrees closely spaced 

(20/150/200mm), undulating and planar, slightly rough 

ness) (m) 
(m) 
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Depth 
(m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x   Weter Backfill 
 
 
 
 
 
 
 
 
 
 

100 
and smooth, with occasional black specks, occasionally 
infilled (0/1/2mm) with brown clay. Fracture set 3: 70 to 

80 degrees, undulating and planar slightly rough, with 

occasional black specks, no infill. (Grade: C4) 

[New Pit Chalk Formation] 
15.00 - 15.35m : Drilling disturbed, recovered non-intact. 

 
 
 

 
16.30 - 16.50m : Assumed zone of core loss. 

 

 
16.50 - 16.65m : Drilling disturbed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
17.80 - 17.95m : Drilling disturbed, recovered non-intact. 

 

 
18.00 - 18.70m : Spike visible on natural gamma log with 

peak at 18.25m. 

18.00 - 19.20m : 3 no. 70 degree fractures, very closely 

spaced, planar smooth, inti/led (up to 20mm) with brown 

clay. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19.30 - 19.35m : Assumed zone of core loss. 
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15.00 - 16.30   RC    120 
 
 
 
 
 
 
 

 
16.21 - 16.28    D 100 

 
 
 
 
 
 
 
 
 
 

 
16.30 - 17.80   RC    120 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
17.80 - 19.30   RC    120 

 
 
 
 

 
18.90 - 19.00    D 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 

Depth 

Legend (Thick-   Level 

 

 
Depth 

Sampling, Coring and In Situ Testing TCR  If min 
SCR   If ave Well/ 

ness) (m) 
Type   ( 

Dia
)  

Rec  Blows Test Test Result Units RQ%D  l(fmmma)x Weter Backfill 

(m) (m) mm    %    (mins) 

f 19.30 - 20.BO    RC    120 
f- 

 
97 

3 
0 

 

 
20.80 - 20.90m : Assumed zone of core loss. 

f 

f- 
 

21.00 - 31.03m : Band of brown clay (30mm). 

 

 
 

f 

f 

f- 

93 
20.BO - 22.30    RC     120 3 

0 
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f 

22.30 - 22.40m : Assumed zone of core loss. f- 

NI 
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210 

 

22.51 - 22.59 D 100 
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93 
22.30 - 23.BO    RC     120 15 

9 
f 

f 
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23.50 - 23. 70m : Frequent orange staining (sponge beds). 
f 

f 

f- 
 
 
 
 
 
 
 
 
 

f 

f 

f- 

 
 

 
Drilling disturbed. Extremely weak, low density, light 

greyish white CHALK. Fractures are randomly 

orientated, very dosely spaced, undulating smooth and 

slighUy rough, with frequent black specks, locally infilled 

(>3mm) with grey day. Some distinct fracture sets. 

Fracture set 2: 30 to 60 degrees dosely spaced 

(20/150/200mm), undulating and planar, slightly rough 

and smooth, with occasional black specks, occasionally 

 

106.26 24.35 - 24.44 D 
23.BO - 25.05   RC 

 

100 
120 

100 
4 - 

0 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Stratum Description 
Depth 

Legend  (Thick-   Level 
Sampling, Coring and In Situ Testing TCR   If min 

SCR   If ave Well/ 
ness) (m) Depth 

Type (Dia) Rec Blows Test Test Result Units RQ%D l(fmmma)x Weter Backfill 
 
 

infilled (0/1/2mm) with brown day. (Grade: C4) >- 
[New Pit Chalk Formation] >- 

25.05 - 25.60m : Drilling disturbed, recovered non-intact. 
Recovered as: angular to subangular fine to coarse 

GRAVEL. Grave/is very weak, low density, light greyish 

white. 

(m) (m) mm   %   (mins) 

Soft greyish green mart New Pit Marl 2? j§:47 
, . llNe=w P_it=C_h_alk Fo_r=m_a_t_io_n ]  - - ' >- 

Drilling disturbed. Extremely weak, low density, light 
greyish white CHALK. Fractures are randomly >-25.70 

105.23 
105.21 

 

104_ 98 25.05 - 26.30  RC 

 
 

 
120 

 

 
100 
5 

 

 

NI 
80 
200 

orientated, very dosely spaced, undulating smooth and t.25.78 

slightly rough, with frequent black specks, locally infilled 
(>3mm) with grey day. Some distinct fracture sets. 
Fracture set 2: 30 to 60 degrees dosely spaced 

(20/150/200mm), undulating and planar, slightly rough 
0 52

) 

_ 
104 90 

25.69 - 25.79 D 100 0 

and smooth, with occasional black specks, occasionally 

infilled (0/1/2mm) with brown day. (Grade: C4) 

1111'-':lN"-ew,,_,_P-i"t,_C, h"a'""lk"--F'-o""r,,_m,,a,,,t,,i,o,"n' "'- ----- -- irr=ir=l>-26.30 
Soft greyish green silt marl with rare orange staining. 

 

 
104.38 

New Pit Marl 1? 

[New Pit Chalk Formation] 
25.70 - 25.78m : Drilling disturbed, recovered non-intact. 

Recovered as: angular to subangular fine to coarse 
GRAVEL. Grave/is very weak, low density, light greyish 

white. Possiblv includes drillina disturbed mart seam. 

Drilling disturbed. Extremely weak, low density, light 

greyish white CHALK. Fractures are randomly 

orientated, very dosely spaced, undulating smooth and 

slightly rough, with frequent black specks, locally infilled 

(>3mm) with grey day. Some distinct fracture sets. 

Fracture set 2: 30 to 60 degrees dosely spaced 
(20/150/200mm), undulating and planar, slightly rough 

and smooth, with occasional black specks, occasionally 

infilled (0/1/2mm) with brown day. (Grade: C4) 

[New Pit Chalk Formation] 
26.05 - 26.30m : Drilling disturbed, recovered non-intact. 

Recovered as: angular to subangular fine to coarse 
GRAVEL. Grave/is very weak, low density, light greyish 

  white.   

Very weak locally weak, medium density, light greyish 

white CHALK with rare grey marl burrows, thin grey 

laminations (marl wisps) and rare orange staining 

(sponge beds). Fracture set 1: horizontal to 20 degrees, 
very dosely spaced to medium spaced (20/120/320mm), 

planar and undulating, smooth and slighUy rough, with 

frequent black specks, infilled (<2mm) with brown clay 

Fracture set 2: 60 to 70 degrees dosely to widely spaced 

(60/200/610mm),  undulating slightly rough, with frequent 

black specks, locally orange staining, rarely infilled 

(0/2/5mm) with orange or brown clay/silt. Fracture set 3: 
80 degrees to vertical, undulating slighUy rough, with 

occasional black specks, rarely infilled (0/1/4mm) with 

brown day. (Grade: B3/4) 

[New Pit Chalk Formation] 
26.30 - 26.40m : Assumed zone of core Joss. 

26.67 - 26.6Bm : Well developed thick grey mart lamination 

(6mm). 

27.80 - 27.93m : Locally with orange staining (sponge 

bed). 
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26.30 - 27.80  RC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
27.80 - 29.30  RC 

 
 
 
 
 
 
 

28.96 - 29.16 c 
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100 

 
 
 
 
 
 
 
 

93 
51 
51 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
100 
55 
37 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NI 
120 
350 

 

29.60 - 29.90 c 100 

 

29.90 - 30.15m : Drilling disturbed, recovered non-intact. 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Stratum Description 
Depth 

Legend  (Thick-    Level 
Sampling, Coring andIn Situ Testing TCR   If min 

SCR  If ave Well/ 
ness) (m) Depth 

Type   ( 
Dia

)  
Rec  Blows Test Test Result Units RQ%D  l(fmmma)x   Weter Backfill 

(m) (m) mm    %    (mins) 

29.91 - 30.09m : Non-systematic fractures, extremely 
closely to very closely spaced (15/30/50mm), planar 

slightly rough, with frequent black specks, orange staining, 

inti/led (<2mm) with brown clay. (Grade: 8415) 

 
 
 
 
 
 
 

30.80 - 30.90m : Assumed zone of core loss. 

29.30 - 30.80   RC    120  
 
 
 

 
100 
61 
61 

 
 
 

NI 
150 
180 

 
93 

31.40 -31.70     c 100 75 
30.80 - 32.30    RC     120 53 

31.95 - 33.00m : Drilling disturbed, recovered non-intact. 
 
 
 

 
Very weak, medium density, greyish white CHALK with 

rare orange and pinkish red staining (sponge beds). 

Fracture set 1: horizontal to 20 degrees medium to 

widely spaced, planar and undulating, slightly rough and 

smooth, with frequent black specks, orange staining, 

locally infilled (0/2/4mm) with brown day. Fracture set 2: 

30 to 60 degrees medium to widely spaced 

(60/400/1300mm),  undulating and planar slightly rough, 

locally infilled (0/2/5mm) with brown day. Fracture set 3: 

70 degrees to vertical, planar slightly rough, with 

frequent black specks, orangish brown staining, rarely 

infilled (<2mm) with brown and orange day. (Grade: 

B3/4) 

[New Pit Chalk Formation] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

34.80 - 35.30m : Drilling disturbed, recovered non-intact. 

 
 
 
 

98.38 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
32.30 - 33.80   RC    120 

 
 
 
 
 
 
 
 
 
 
 
 

33.80 -34.14     c 100 

 
 
 
 

 
33.80 - 35.30   RC    120 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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35.30 - 35.42m : Assumed zone of core loss. 

 
 
 

35.70 -35.86 c 100 

 

91 
35.30 - 36.80    RC     120 89 

89 

36.35m : Well developed thin grey mart lamination. 

36.80 - 36.95m : Assumed zone of core loss. 
 
 
 
 
 
 
 
 
 
 

37.55 - 37.60m : Drilling disturtJed, recovered non-intact. 

 
 
 
 
 
 
 
 
 
 

38.30 - 38.42m : Assumed zone of core loss. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
39.30 - 39.35m : Drilling disturtJed, recovered non-intact. 

39.35 - 39.80m : Non-systematic fractures, very closely 

spaced, planar slightly rough, with frequent black specks, 

locally infilled {<2mm) with brown clay. 
 
 
 

39.80 - 40.00m : Assumed zone of core loss. 

 
 
 
 
 
 
 
 
 
 

36.80 - 38.30   RC    120 
 

 

32.50 - 43.00 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

38.30 - 39.80   RC    120 
39.07 -39.14 D 100 

 
 
 
 
 
 
 
 
 
 
 
 

 
Falling 
Head 

 
 
 
 
 
 
 
 
 
 

 
mis 

 

 

 

 

 

 

 

 
NI 

90 170 
12 300 
12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
92 
39 
39 

 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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40.00 - 40.50m : Drilling disturlled, recovered non-intact. 
Recovered as: slightly sandy slightly silty angular to 
subangular fine to coarse GRAVEL. Gravel is weak, 

medium density, light greyish white. 

ness) (m) 
(m) (m) Type   ( 

Dia
)  

Rec  Blows 
mm    %    (mins) Test 

Test Result Units RQ%D  l(fmmma)x Weter Backfill 

 
 

39.80 - 41.30    RC     120
 87

 

0 

0 
 
 
 
 
 
 
 
 

41.30 - 41.40m : Assumed zone of core loss. 

41.40 - 41.60m : Drilling disturlled, recovered non-intact. 
Recovered as: angular to subangular fine to coarse 

GRAVEL. Gravel is vety weak, medium density, light 

greyish white. 

 
 
 
 
 

42.07 - 42.17m : Frequent subrounded and rounded chalk 

intraclasts (up to 30mm). 

41.82 - 42.10 c 100 93 

41.30 - 42.80    RC     120 25 
21 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
43.66 - 43. 74m : Frequent subrounded and rounded chalk 

intraclasts (up to 40mm). 

 
 

 
44. 1o - 44. 15m : Frequent thin dark greyish green marl 

laminations. 
 

44.30 - 44.35m: Assumed zone of core loss. 

44.35 - 44.50m : Drilling disturlled, recovered non-intact. 

 
 
 
 

 
44.77 - 44.BOm : Drilling disturlled, recovered non-intact. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
42.80 - 44.30    RC     120 
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Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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Very weak, medium density, greyish white CHALK with 

rare orange and pinkish red staining (sponge beds). 

Fracture set 1: horizontal to 20 degrees medium to 

widely spaced, planar and undulating, slightly rough and 

smooth, with frequent black specks, orange staining, 

locally infilled (0/2/4mm) with brown day. Fracture set 2: 

30 to 60 degrees medium to widely spaced 

(60/400/1300mm),  undulating and planar slightly rough, 

locally infilled (0/2/5mm) with brown day. Fracture set 3: 

70 degrees to vertical, planar slighUy rough, with 

frequent black specks, orangish brown staining, rarely 

infilled (<2mm) with brown and orange day. (Grade: 

B3/4) 

New Pit Chalk Formation 

Very weak, high density, light greyish white locally gritty 

CHALK locally with thin greenish grey laminations (marl 

wisps, burrows and zoophycos streaks), and rare orange 

staining (sponge beds). Fracture set 1: horizontal to 20 

degrees, very dosely spaced to widely spaced 

(10/320/920mm), undulating and planar, slightly rough 

and smooth, with frequent black specks, rare grey and 

black staining, occasionally  infilled (0/2/1Omm) with soft 

brown day. Fracture set 2: 30 to 60 degrees, very dosely 

spaced to widely spaced (10/350/121Omm), undulating 

and planar, slightly rough and smooth, with frequent 

black specks, occasionally infilled (0/2/5mm) with brown 

clay. Fracture set 3: 70 degrees to vertical, undulating 

and planar, slightly rough and smooth, with frequent 

black specks, locally with orange staining, locally infilled 

(0/2/4mm) with brown day. (Grade: C3/4) 

[Holywell Nodular Chalk Formation] 
   45.10 - 45.16m : Drillin disturbed recovered non-intact.   

Very thinly bedded greenish grey marl seam. Gun 

Gardens Main Marl? 

Hol   ell Nodular Chalk Formation 

Very weak, high density, light greyish white locally gritty 

CHALK locally with thin greenish grey laminations (marl 

wisps, burrows and zoophycos streaks), and rare orange 

staining (sponge beds). Fracture set 1: horizontal to 20 

degrees, very dosely spaced to widely spaced 

(10/320/920mm), undulating and planar, slightly rough 

and smooth, with frequent black specks, rare grey and 

black staining, occasionally  infilled (0/2/1Omm) with soft 

brown day. Fracture set 2: 30 to 60 degrees, very dosely 

spaced to widely spaced (10/350/121Omm), undulating 

and planar, slightly rough and smooth, with frequent 

black specks, occasionally infilled (0/2/5mm) with brown 

clay. Fracture set 3: 70 degrees to vertical, undulating 

and planar, slightly rough and smooth, with frequent 

black specks, locally with orange staining, locally infilled 

(0/2/4mm) with brown day. (Grade: C3/4) 

[Holywell Nodular Chalk Formation] 
45.65 - 45. 72m : Frequent interwoven thin darlr green marl 

laminations and frequent subrounded and rounded chalk 

intraclasts (up to 40mm). 

47.30 - 47.55m : Drilling disturbed, recovered non-intact. 

48.50 - 48.65m : Drilling disturbed, recovered non-intact. 
48.65 - 48.80m : Assumed zone of core loss. 

48.80 - 49.00m : Drilling disturbed, recovered non-intact. 

45.01 - 45.09 D 100 
85.58    44.30 - 45.80    RC     120 

85.52 

85.44 
 
 
 
 
 
 
 
 
 
 

45.80 - 46.08 C 100 
 
 
 
 
 
 
 

 
45.80 - 47.30    RC     120 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
47.30 - 48.80    RC     120 

 

 

48.11 -48.46 c 100 

 
 
 
 
 
 
 
 
 
 
 

 
48.80 - 50.30   RC    120 

 
 
 
 

 
97 

41 
35 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

100 
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65 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
90 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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50.30 - 50.55m : Drilling disturtJed, recovered non-intact. 

Recovered as: subangular fine to medium GRAVEL. 

Gravel is weak, medium density, light greyish white. 

50.BOm : Well developed thick grey marl lamination (Bmm). 

 
 

50.30 - 51.60   RC    120 

50.96 -51.19 c 100 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
51.60 - 53.30   RC    120 

 
 
 
 
 
 
 
 
 
 

 
53.31 -53.36 D 100 

100 
65 
49 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
NI 

100    200 
74 920 
63 

 
 
 
 

53.80 - 54.39m : (3 no.) Conjugate 60 degree fractures, 

planar slightly rough, inti/led (<2mm) with brown clay. 

 
 
 
 
 

53.30 - 54.60   RC    120 

 
 
 
 

100 
52 
41 

 
 

T"h'"i"c"k':lcy-:--1;a-=-m=-cin::-a-:"t"e::d-""""-g=-:-r-e:cy-:i"s'"h"-,g,::r:ce=-e=--n==-'s"i'l"ty'-:--:m:::ca::-:r::1; .--------l==¥=U•Ull : 

[Holywell Nodular Chalk Formation] 
54.38 - 54.39m : Thick/   laminated   re  "sh   reen si     marl. 

Very weak, high density, light greyish white locally gritty 
CHALK locally with thin greenish grey laminations (marl 
wisps, burrows and zoophycos streaks}, and rare orange 

staining (sponge beds). Fracture set 1: horizontal to 20 
degrees, very dosely spaced to widely spaced 

 
Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole Information Sheer. 
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(10/320/920mm), undulating and planar, slightly rough 

and smooth, with frequent black specks, rare grey and 

black staining, occasionally  infilled (0/2/1Omm) with soft 

(m) (m) mm   %   (mins) 

brown clay. Fracture set 2: 30 to 60 degrees, very closely 

spaced to widely spaced (10/350/121Omm), undulating 

and planar, slightly rough and smooth, with frequent 

black specks, occasionally infilled (0/2/5mm) with brown 

clay. Fracture set 3: 70 degrees to vertical, undulating 

and planar, slightly rough and smooth, with frequent 

black specks, locally with orange staining, locally infilled 

(0/2/4mm) with brown clay. (Grade: C3/4) 

[Holywell Nodular Chalk Fonmation] 
55.20 - 55.70m : With frequent subrounded chalk 

intraclasts (up to 30mm). 

55.40 - 56.1Om : Frequent locally abundant Mytiloides 
Mytiloides fossils (up to 40mm). Shelly beds. 

55.80 - 55.93m : Frequent subrounded and rounded light 
greyish white chalk intraclasts (up to 40mm) within an 

orangish white chalk matrix. 

56.20 - 56.30m : Drilling disturbed, recovered non-intact. 
Recovered as: subangular fine to coarse GRAVEL. Gravel 

is weak, medium density, light greyish white with orange 

  stainin . 

Borehole Terminated at 56.30m 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6.30   74.38 

55.17 -55.42 c 100 
 
 
 

54.80 - 56.30   RC    120 
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Stratum depths measured along borehole axis. 

Groundwater levels may be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 

Explanation of symbols and abbreviations given in 'Key to Exploratory Holes' 

Further details given on appended 'Borehole lnfonmation Sheer. 
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Project No: 

Client: 

Engineer: 

 

Date Started: 

Date Completed: 

 
Borehole No 

BOREHOLE  INFORMATION SHEET ML043-RC007 
Sheet 1 of 1 

Amersham Tunnel to Calvert Survey Grid System: OSGB Hole Type: RO+RC 

1G063  -AAZ Co-ordinates: 493129.41 mE Checked By:   

DD High Speed 2 (HS2) Ltd  199047.51 mN Approved By: PMcG 

High Speed 2 (HS2) Ltd Ground Level: 130.68 mOD Log  Status:  FINAL 

Date: 21/11/2017 

14/12/2016 Orientation: - - deg. 

21/12/2016 Inclination: 90 deg. Final Depth: 56.30m 

Depth Related Exploratory Hole Information 

From <ml To rml Tvoe Start End Plant Barrel Drill Bit Ria Crew Loaaer Remarks 

0.00 1.20 IP 14/1212016 14/1212016 Insulated digging tools  

 

T6-146 

 

Drag bit 
H. Glover A. Moulsley Inspection pit 

1.20 15.00 RO 14/1212016 14/1212016 Cornacchio 305 H. Glover H. Glover Rotaiy open hole 
15.00 56.30 RC 14/1212016 21/1212016 Cornacchio 305 PCD H. Glover D.Allen Rotaiy cored 

Bolin 11-Drillina Proi ress Hole Diameter bv Deoth Casina Diameter bv Deoth 

Date Time Deoth <ml Casinalml Depth Water (m) Remarks Deoth <ml Dia.lmml Remarks Deoth <ml Dia.rmml Remarks 

14/1212016 07:30 0.00 0.00 Diy start of shift 15.00 168 
 

15.00 168 
 14/1212016 18:00 22.30 15.00 21.50 End of shill 56.30 146 

15/1212016 07:30 22.30 15.00 22.20 start of shift 
15/1212016 18:00 30.80 15.00 23.37 End of shill 
16/1212016 07:30 30.80 15.00 27.75 start of shift 
16/1212016 14:00 44.30 15.00 27.69 End of shill 
19/1212016 08:00 44.30 15.00 27.76 start of shift 
19/1212016 18:00 56.30 15.00 27.60 End of shill 

water Added Records 20/1212016 07:30 56.30 15.00 27.70 start of shift 

20/1212016 18:00 0.00 0.00 Diy End of shill From (m) To (m) Volume (lltres) Remarks 

2111212016 07:30 0.00 0.00 Diy start of shift 

    21/1212016 18:00 0.00 0.00 Diy End of shill 

Depth Related Remarks Chisellin iDetails Drillino Flush Details 

From (m) To (m) Remarks From (m) To (m) Duration (hh:mm) Tool From (m) To (m) Returns (%) Flush Colour 

1.20 
32.50 

15.00 
43.00 

Advanced SW casing to 15.00m due to weak chalk 
Permeability test carried out in standpipe     

7.00 
15.00 

15.00 
56.30 

70- 70 
0 

\/Valer 
\Nater 

1v11ite 
o returns 

water Strikes Monitorino Installation Pioe Work Backfill Details 

Dale Strike(m) caalrci(m) llme (mine) Depth (m) Sealed(m) Remarks Type Pipe ID From(m) To (m)  Dl a(mm) Pipe Type Remarks From (m) To (m) legend Desaiption 

       
SP 1 0.00 33.00 50 Plain 

 
0.00 0.20 909 Upstanding cover 

SP 1 33.00 43.00 50 Slotted 0.20 0.50 906 Concrete 
0.50 0.80 902 Gravel 
0.80 30.50 904 Grout 

30.50 32.50 903 Bentonite 
32.50 43.00 902 Gravel 
43.00 45.00 903 Bentonlte 
45.00 56.30 904 Grout 

S1andard Penetration Test Results 

Depth (ml Type N value Casino Cm ater (m) SWPen(mm Blows1 PenHmm) Blows2 Pen2(mm) Blows3 Pen3(mm) Blows4 Pen4(mm) Blows5  P en5(mm) Blows6 Pen6(mm) Hammer E. Ratio% 

                    

 
Reason for Hole Termination: Reached scheduled depth 

Groundwater levels can be subject to seasonal, tidal and other fluctuations and should not be taken as constant. 
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