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1 Introduction 
1.1 Background & Objective 

1.1.1 The tunnel will pass below predominantly rural environment consisting of farm fields; occasionally passing 

under small villages consisting mainly of residential housing. The tunnels cross three particular features of 

note, the M25 motorway, the River Misbourne and the Chiltern Railway. 

 

1.1.2 The purpose of this submission is to identify previously drilled geotechnical investigation holes and any other 

boreholes that might cause a hazard to the TBM drive regular tunnelling process. Boreholes present a hazard 

to tunnelling as they can provide a preferential path between the tunnel and the ground surface as they may 

or may not have been effectively sealed; this preferential path can lead to issues for the TBM such as loss of 

face pressure, it can also lead to issues at the surface where slurry or grout can blowout. 

 

1.1.3 This report has been written in accordance with clause 1.7.28 Existing deep bores and wells from 

SPECIFICATION FOR CIVIL ENGINEERING WORKS Series 4010: Tunnelling – Bored Tunnels and Shafts (HS2- 

HS2-CV-SPE-000-014010) 

 

1.1.1 This report does not seek to identify natural geological structures which may occur within the country rock 

(primarily chalk) such as solution features, faults, presence of flints etc. 

 
1.1.2 Only effects associated with a borehole blowout are considered in this report, all other environmental effects 

of tunnelling are considered in, Chiltern Tunnel Construction Water Environment Assessment (1MC05-ALJ-EV- 

REP-CS02_CL04-000142). 

 
1.1.3 This report identifies borehole hazards for the first 2km of tunnelling. This report will be reviewed and a revised 

submission to include the remainder of the bored tunnel length. 
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2 Related Documents 
2.1 Standards and Specifications 

2.1.1 The following documents in Table 1 have been used to prepare this Action Plan. 
 

Title Document Number 

HS2 Technical Standard – Civil Engineering Instrumentation and 
Monitoring 

HS2-HS2-CV-STD-000-000004 

HS2 Technical Standard – Bored Tunnels HS2-HS2-TN-STD-000-000001 

HS2 Specification for Civil Engineering Works Series 4200 – 
Tunnelling – Slurry Tunnel Boring Machine 

HS2-HS2-CV-SPE-000-014200 

HS2 Specification for Civil Engineering Works Series 4010 – 
Tunnelling – Bored Tunnels and Shafts 

HS2-HS2-CV-SPE-000-014010 

 
2.2 Reports & Plans 

Table 1 

 

2.2.1 The following reports in Table 2 have been used to prepare this Action Plan. 
 

Title Document Number 

Package 5: Potential Damage Assessment Report 1MC05-ALJ-EN-REP-CS02-500180. 

Package 5: Designers Monitoring Plan 1MC05-ALJ-EN-REP-CS02-500181 

Contractor’s Monitoring Plan Chiltern Tunnel 1MC05-ALJ-GT-PLN-CS02_CL04-000004 

Chiltern Tunnel Damage Assessment Report 1MC05-ALJ-TN-REP-CS02-500099 

Ground Investigation Report for Tunnels and CPs 1MC05-ALJ-TN-REP-CS02_CL04-400047 

TBM – Excavation of the Tunnel [RAMS] 1MC05-ALJ-TN-MST-CS02_CL04-000003 

Tunnel (Site Specific) Emergency Response and Incident Management Plan 1MC05-ALJ-TN-PLN-CS02_CL04-000005 

Incident Management Plan 1MC05-ALJ-HS-PLN-C001-000041 

AAZ Ground Investigation Factual Report 1G063-BAM-GT-REP-000-000001 

ATC Ground Investigation Factual Report 1G070-ESG-GT-REP-000-000004 

ATZ Ground Investigation Factual Report 1G068-ESG-GT-REP-000-000003 

CPA Ground Investigation Factual Report 1G102-SEN-GT-AGS-000-000037 
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Phase 1 – Align Ground Investigation Factual Report 1MC05-ALJ_FES-GT-REP-C001-000001 

Phase 2/3 Align Ground Investigation Factual Report and addendum 1MC05-ALJ_SSL-GT-REP-C001-000001 
 

1MC05-ALJ_SSL-GT-REP-C001-000006 

Phase 4 Align Ground Investigation Factual Report 1MC05-ALJ_SSL-GT-REP-C001-000002 

Phase 5.1 Align Ground Investigation Factual Report 1MC05-ALJ_SSL-GT-REP-C001-000003 

M25 Align Ground Investigation Factual Report 1MC05-ALJ_SSL-GT-REP-C001-000004 

Phase 5.2.1 Align Ground Investigation Factual Report 1MC05-ALJ_SSL-GT-REP-C001-000008 

Phase 5.2.2 Align Ground Investigation Factual Report 1MC05-ALJ_SSL-GT-REP-C001-000010 

 
 

Table 2 
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3 Assessment Parameters & Methodology 
3.1 Feature Identification 

3.1.1 Features being assessed by this study are detailed below: 

 
 HS2 Phase 1-6 GI Investigation Boreholes 

 Boreholes identified from GeoIndex Onshore from the British Geological Survey 

3.2 Feature Proximity 

3.2.1 Only boreholes, wells and features which locations and orientations bring them close to or intercept the 

tunnel profiles have been identified. 

 
3.2.2 No water abstraction wells will be intercepted by the tunnel drive. 

 
3.2.3 This close proximity has been set at 1.5D of the Chiltern Bored tunnels i.e. 15.36m. This has been 

rounded to 16m for ease of use and identification 

 
3.2.4 The 16m proximity limit extends from the extrados of the bored tunnels as shown in Figure 1 

 

 

Figure 1 - Assessment Extents from Tunnel Extrados 

3.2.5 All boreholes which are located between the two bored tunnels have been included in the assessment 

regardless of proximity. Thus this envelope will include any features which are identified as posing a 

hazard to cross-passage normal tunnelling operations. 
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3.3 Assessment 

3.3.1 Appendix A shows the identified boreholes for the first 2km of drive from CH 31+259.975 to 33+230.02 

(Downtrack). 

 
3.3.2 The most significant risk associated with encountering boreholes within the TBM alignment is a grout/ 

confinement leak to the ground surface. Not only can this result in a loss of face pressure, the grout/ 

slurry at the ground surface can be a hazard to the general public as well as cause damage to existing 

buildings, highway structures and utilities. The risk has been assessed according to likelihood of a grout 

leak and the severity if a leak were to occur. 

 

3.3.3 Likelihood : 

 Where a drillhole terminates adjacent to the tunnel (i.e. does not intercept the tunnel) the 

likelihood of a grout/ confinement leak is Low (1). 

 Where a drillhole intercepts the tunnel inside CIRIA grade A or B chalk the likelihood of a grout/ 

confinement leak is Low (1). 

 Where a drillhole intercepts the tunnel inside mixed ground, CIRIA grade C chalk or similarly 

consolidated soils such as Clay with Flints the likelihood of a grout/ confinement leak is Medium 

(2). 

 Where a drillhole intercepts the tunnel inside CIRIA grade D chalk or some other lithology (for 

example void infill) the likelihood of a grout/ confinement leak is High (3). 

3.3.4 Severity : 

 Where the grout/ slurry leaks into a green-field site, the severity is considered to be Slight (1). 

 Where the grout/ slurry leaks into a watercourse (e.g. River Misbourne), general public area, 

such as a park or pedestrian access way or into a private lot the severity is considered to be 

Serious (2). 

 Where the grout/ slurry leaks onto a major highway, Network Rail facility, within 1km of an 

Affinity Water abstraction Borehole or below a registered geotechnical feature the severity is 

considered to be Major (3). 

 
3.3.5 Once likelihood and severity are assessed these values are summed to provide a Hazard Rating. Hazard 

ratings can therefore range from 2 to and the measures associates are detailed in Table 3. 

3.4 Control Measures and Remedial Measures 

3.4.1 Each identified borehole from the table in Appendix A is assigned a likelihood and severity rating 

according to 3.3 and assigned an overall hazard rating. 
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3.4.2 All identified boreholes (regardless of risk category) will be noted on the Operational Instruction Sheet 

(OIS) appropriate for the relevant section of drive. 

 
3.4.3 All identified boreholes will be discussed prior to nearest crossing during the SRG meeting to remind all 

parties of their presence. 

 
3.4.4 No interventions will take placed under compressed air conditions where a drillhole intercepts the tunnel 

regardless of prior backfilling. Compressed air interventions will be planned for locations prior or after 

such intercept. 

 
3.4.5 Table 3 below shows the respective control measures and remedial measures for the hazard rating 

categories. 
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Hazard Rating 

 
Control Measures 

 
Remedial Measures 

1-2  Once per day 
inspection. 

 Sand bags and barriers 
on standby at 
Tunnelling Office at 
South Portal (relocated 
along the drive as 
appropriate). 

 Notify TBM Shift Boss to reduce face pressure 
if possible. 

 Block drillhole with sand bags. 
 Prevent unauthorized access by general 

public. 

 Notify Engineer and relevant stakeholders as 
necessary. 

 Clear up grout leaks as soon possible. 
 Carry out face inspection to look for over 

break in the next intervention. 

3-4  Twice per day 
inspection 

 Sand bags and barriers 
on standby at 
Tunnelling Office at 
South Portal (relocated 
along the drive as 
appropriate). 

 Notify TBM Shift Boss to reduce face pressure 
if possible. 

 Block drillhole with sand bags. 
 Prevent unauthorized access by general 

public. 

 Notify Engineer and relevant stakeholders as 
necessary. 

 Clear up grout leaks as soon possible. 

 Carry out face inspection to look for over 
break in the next intervention. 

5-6  Twice per day 
inspection 

 Sand bags and barriers 
on standby at drillhole 
location. 

 Notify TBM Shift Boss to reduce face pressure 
if possible. 

 Immediately inform HS2, Highways England or 
relevant Local Authority as appropriate. 

 Block drillhole with sand bags. 
 Prevent unauthorized access by general 

public. 

 Clear up grout leaks as soon possible. 
 Carry out face inspection to look for over 

break in the next intervention. 

Table 3 
 
 

3.5 Further Remediation 

3.5.1 In the event that a borehole is intercepted and there is a requirement for manual intervention to clear the 

cutterhead then this will be done in accordance with the compressed air/ cutterhead intervention RAMS as 

appropriate (TBM Cutterhead Maintenance Method Statement 1MC05-ALJ-TN-MST-CS02_CL04-000011 and 

TBM Hyperbaric Operations RAMS 1MC05-ALJ-TN-MST-CS02_CL04-000009). Every effort will be made to 

move beyond the location of the borehole intercept before cutterhead intervention takes place except where 
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this would further jeopardise the integrity of the cutterhead or tools. Nevertheless, as mentioned in 3.4.4 no 

cutterhead interventions will take place under compressed air where a borehole intercept is identified. 

 

3.5.2 Where a borehole is identified which poses a risk to continual operation of the TBMs and it has not been 

backfilled (or is thought to be poorly backfilled) then ALIGN will arrange for the borehole to be backfilled 

prior to crossing. The borehole will be backfilled with cementitious grout >7days in advance of the TBM(s) 

passing to allow time for curing of the grout. 

 

3.5.3 Where a borehole is identified which is a priority monitoring location and poses a risk to continual operation 

of the TBMs efforts will be made to maintain the borehole by reducing face pressure to the minimum 

permitted by the design parameters. 

 

3.5.4 Should a monitoring location become damaged then this will be assessed for reinstatement by: 

 
3.5.4.1. assessing the condition of the instrument, replacing if necessary, 

 
3.5.4.2. flushing the hole to clear of silt. 

 
3.5.5 Where a monitoring location is damaged beyond repair it will be re-drilled and the instrument reinstated. 

 
3.5.6 Where interception with a borehole results in water ingress then the production team will react as such. 

The TBM bubble chamber level will be maintained by the TBM Pilot where possible. Should this not be 

possible the TBM may increase VaD density within the excavation chamber. 
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4 Communications 
4.1 Lines of Communication 

4.1.1 Following the interpreted intercept of a borehole, the Tunnel Geotechnical Team along with the TBM 
production team will verify the likelihood that a borehole is indeed intercepted. 

 
4.1.2 If a borehole strike is confirmed, data from the TBM will be verified to ascertain any abnormalities which 

will indicate the likelihood of loss of confinement, slurry, grout etc. 

 
4.1.3 The event shall be treated as a Pollution Event to Land or the Water Environment and treated as such 

according to section 7.2 of the Site Emergency Preparedness and Response Plan (1MC05-ALJ-HS-PLN- 
C001-000032). 

 
4.1.4 The event shall be treated as a “Slurry Blow Out” in accordance with Tunnel (Site Specific) Emergency 

Response and Incident Management Plan (1MC05-ALJ-TN-PLN-CS02_CL04-000005 

 
4.1.5 Thereafter the shift geotechnical engineer along with the TBM production engineer will be responsible 

for ensuring the people in Table 4 are informed. 

 
4.1.6 Personnel from Affinity Water are only to be informed if the strike is within 1km of an abstraction well 

 
4.1.7 Should a strike occur in the vicinity of the M25 then the Action Plan Chiltern Bored Tunnels M25 Crossing 

(1MC05-ALJ-GT-PLN-CS02_CL04-000002) shall be followed. 

 

Role Name Email Mobile 

Geotechnical Manager XXXX XXXX XXXX 

Tunnel Geotechnical 
Engineer 

XXXX XXXX XXXX 

Tunnel Geotechnical 
Engineer 

XXXX XXXX XXXX 

Tunnel Manager XXXX XXXX XXXX 

Underground 
Construction Director 

XXXX XXXX XXXX 

Design Leads XXXX 
XXXX 

XXXX 

Principal Designer XXXX XXXX XXXX 

HS2 XXXX XXXX XXXX 

HS2 XXXX XXXX XXXX 
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Affinity Water XXXX XXXX XXXX 

Affinity Water XXXX XXXX XXXX 

    

Table 4: Contact List 
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5 Appendix A 
5.1 Drillhole Data Table 

 

 
 

Drillhole ID 

 
Chainage 

(DT) 

 
 

Ring No. 

 

Nearest 
Tunnel 
(DT / UT) 

Offset from 
CL (m) 

(nearest 
tunnel) 

 
Intercept 
Alignment 

 

Termination 
Level 

(mAOD) 

 
 

Tunnel Axis 

 
Intercept 

Profile 

 
Material at 
intercept 

 
 

Backfilled 

 
Ground Level 

(mAOD) 

 
 

Cover (m) 

 
 

Surface Structure 

 
 

Liklihood 

 
 

Severity 

 
Hazard 
Rating 

ML031-CP414 31+280.78 U0018 UT 0.92 Y 60.34 60.56 Y Dm N 73.49 7.73 South portal compound 1 1 2 

ML031-CP415 31+285.24 U0020 UT 6.55 N 63.30 60.57 N Dm N 73.75 7.98 South portal compound 1 1 2 

BH397 31+334.75 U0032 UT 6.28 N 63.71 60.66 N Dm/Dc Y 74.71 8.85 South portal compound 1 1 2 

ML031-CP416 31+348.68 U0053 UT 7.75 N 62.33 60.68 N Dc N 75.48 9.60 South portal compound 1 1 2 

ML031-CP417 31+354.39 D0055 DT 8.30 N 61.35 60.68 N Dm N 74.60 8.72 South portal compound 1 1 2 

ML031-CP418 31+349.81 U0053 UT 7.65 N 60.18 60.68 N Dc Y 75.63 9.75 South portal compound 1 1 2 

ML031-CP419 31+350.94 D0053 DT 7.22 N 59.27 60.68 N 
 
 
 
 

"Structured 
Chalk with 

flints" 

Y 75.72 9.84 South portal compound 1 1 2 

ML031-CP420 31+350.00 D0053 DT 7.25 N 59.18 60.68 N Y 75.63 9.75 South portal compound 1 1 2 

ML031-CP421 31+351.63 D0054 DT 8.40 N 59.22 60.68 N Y 75.67 9.79 South portal compound 1 1 2 

ML031-CP422 31+347.88 U0052 UT 6.90 N 64.08 60.68 N Y 75.88 10.00 South portal compound 1 1 2 

ML031-CP423 31+346.76 D0051 DT 8.40 N 59.00 60.68 N Y 75.45 9.57 South portal compound 1 1 2 

BH799 31+381.55 U0056 UT 0.81 Y  60.70 Y  Y  -65.90 South portal compound 1 1 2 

BH857 31+363.49 D0060 DT 5.10 Y 61.83 60.69 Y  Y 77.83 11.94 South portal compound 1 1 2 

ML031-RC411 31+379.01 D0067 DT 1.10 Y 38.19 60.70 Y B2 Y 78.39 12.49 South portal compound 2 1 3 

ML031-RC412 31+379.28 U0067 UT 1.00 Y 48.06 60.70 Y B5 Y 78.06 12.16 South portal compound 2 1 3 

BH1029 31+384.48 D0070 DT 2.62 Y 55.98 60.70 Y  Y 78.98 13.08 South portal compound 1 1 2 

BH1061 31+388.49 D0072 DT 4.86 Y 65.62 60.70 Y  Y 78.92 13.02 South portal compound 1 1 2 

BH1153 31+423.74 U0077 UT 2.10 Y  60.68 Y  Y  -65.88 South portal compound 1 1 2 

TQ09SW117 (4m Trial 
Pit) 

31+478.40 D0117 DT 3.28 Y 76.90 60.58 N C5 Y 81.40 15.62 
Anti-Clockwise Emergency 

Lane 
1 3 4 

ML031-RC406 31+540.85 D0148 DT 8.15 N 46.94 60.37 N B2-B3 Y 76.94 11.37 Clockwise Emergency Lane 1 3 4 

TQ09SW229 31+531.50 D0143 DT 1.31 Y 69.20 60.41 N III Unknown 84.40 18.79 Clockwise Emergency Lane 2 3 5 

ML031-CR482 31+708.02 D0233 DT 9.00 N 37.96 59.32 N B4 Y 87.96 23.44 Greenfield 1 1 2 

ML031-CR481 31+742.76 U0249 UT 11.20 N 45.64 59.07 N A1 Y 88.14 23.87 Greenfield 1 1 2 

ML031-CP484 31+760.42 D0258 DT 11.60 N 83.53 58.94 N Dm Y 88.03 23.89 Greenfield 1 1 2 

ML031-CP483 31+844.28 D0300 DT 12.20 N 81.59 58.31 N Dm Y 87.09 23.58 Greenfield 1 1 2 

ML031-CR484 31+880.80 U0258 UT 12.20 N 83.53 58.05 N Dm Y 86.20 22.95 Greenfield 1 1 2 

ML032-RC014 32+330.90  UT 7.50 N 34.08 54.70 N A2-A3 Y 98.58 38.68 Greenfield 1 1 2 

ML032-RC006 32+445.65  DT 16.70 N 34.44 53.84 N A2-A3 Y 99.44 40.40 Greenfield 1 1 2 

ML032-RC009 32+656.61  UT 7.97 N 34.99 52.28 N A2-A3 Y 99.99 42.51 Greenfield 1 1 2 
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ML032-CR596 32+730.02  UT 11.70 N 35.26 51.73 N A1 Y 98.26 41.34 Greenfield 1 1 2 

ML033-CR422 33+230.02  UT 10.70 N 32.70 48.01 N A2 Y 93.70 40.49 Greenfield 1 1 2 
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6 Appendix B 
6.1 Location Sketch 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 


