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1 Purpose of Close out Report 

Materials and Workmanship Specification - Instrumentation and Monitoring 

(C122-OVE-Z4-RSP-CR001-00007), section KX10.2114 specifies the requirement for a close out 

report prior to the decommissioning of monitoring sensors and instruments. It is therefore, the 

purpose of this close out report to gain acceptance to decommission identified monitoring sensors 

at NESRS of Crossrails’s C510 Whitechapel station. Acceptance to decommission sensors will result 

in ceasing measurements; stopping the reporting and removal of the sensors. 

CRL are currently on-going discussion with Thames Water to determine whether they will undertake 

the in-sewer I&M decommissioning.  Then surface cable, power and logger boxes will need to be 

decommissioning by BBMV, and a subsequent H&S file handed over to Thames Water if they agree 

to decommission the in-sewer instruments.  

N.B. Monitoring sensors refer to all monitoring points; which include extensometers, crack meters, 

and prisms. Please note this is not an exhaustive list and does not include monitoring 

systems/equipment, such as communication boxes. 

 

2 Scope of Monitoring Assessment for Close Out 

Specification KX10.2114 of document C122-OVE-Z4-RSP-CR001-00007 states that to establish 

approval for decommissioning, the contractor is to produce a close out report which summarises 

the observations in correlation with the construction activities. The report is to demonstrate 

monitoring has reached acceptable settlement rates; whether to the specified rate, or where no 

rate is specified trigger values are evaluated against potential residual risks. I&M schedule C122-

OVE-C2-DDA-CR001-Z-31521 specifies the acceptable settlement rates with the requirements to 

monitor at different construction phases, and duration for completion. To summarise the I&M 

schedule states that the automated monitoring within the sewer is to continue during post 

construction for a period of 3 months at a frequency of 3 hourly measurement. The long term 

monitoring for the sewer is to be assessed every 3 months until the adjacent ground settlement has 

met a criteria of settlement trend equal to or less then 2mm per annum. 
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3 Close Out Report NESRS Description and Location Plan 

3.1 NESRS Location  

Figure 1 shows the Whitechapel Station general location plan, the C510 tunnels and location of the 

NESRS, coloured in green. Detailed location plans can be found within the installation reports as 

listed in Section 3.5.  

 

Figure 1- shows the Whitechapel Station general location plan 
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3.2 Plan view of the section of the NESRS 

 

Figure 2 shown Plan view of the section of the NESRS 

             Figure 3 shown Plan view of the section of the NESRS with sensors within the sewer 

             Figure 4 Shown Chainage in relation to Bay Numbers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t



                                                                                                                          Close Out Report: NESRS 

 C510-BBM-C2-RGN-D061-50137   Rev.3 

 

 

Page 7 of 36 

Document uncontrolled once printed.  All controlled documents are saved on the CRL Document System and BBMV BC 

 

(F
ro

m
 G

e
n

e
ra

l 
D

o
cu

m
e

n
t 

T
e

m
p

la
te

 r
e

f:
 B

B
M

V
-F

o
rm

-S
9

-0
4

 r
e

v
 5

.0
) 

3.3 NESRS Description  

An access shaft for the NESRS was constructed adjacent to Swanlea School. The installation of 

instrumentation started at chainage 198.632, north of Swanlea School; to chainage 403.304 towards 

Whitechapel Road (see Figures 3 and 4). Detailed location plans can be found within the installation 

reports as listed in Section 3.5.  

In addition to specified monitoring sections there were further 2no. of monitoring reference 

sections installed in the tunnel. These two sections were installed outside the zone of influence, one 

extending the North tunnel site boundary and the second the South tunnel end boundary. Each of 

these reference sections are formed of 5no. of prisms using the same type of prisms and 

positioning. These two reference sections at either tunnel ends are considered to have fixed 

coordinates. Any future manual monitoring will be adjusted based on these reference prisms. 

3.4 NESRS Instrumentation:  

• 99 No.  Rod Extensometer (XR) – Automated monitoring 

• 99 No Vibrating Wire Crackmeters  (CK) – Automated monitoring 

• Data Management System 

• Junction Boxes 

• Protective Covers 

• Cabling 

• 75 No. Clam Prism+ 6 No. Reference Target - Automated system 

•  99 No. DEMEC studs - Verification of Automated system. 

 

3.5 Monitoring Installation Report: 

The monitoring sensors details for any further relevant information can be found from the 

installation report as follow:  

• Monitoring Installation Report  NESRS O & M Manual 

CRL Document Number: C217-CAR-C-GML-D061-WS107-50012 

• Monitoring Installation Report WHI-LB-5 Kempton Court – Whitechapel 

CRL Document Number: C510-BBM-C2-RGN-D061-50012 

       • Monitoring Installation Report WHI-LP-5 Kempton Court – Whitechapel 

               CRL Document Number: C510-BBM-C2-RGN-D061-50008 

• Monitoring Installation Report WHI-LP-8 Sports Hall – Whitechapel 

                           CRL Document Number: C510-BBM-C2-RGN-D06150007 

• Monitoring Installation Report WHI-LP-25 Durward Street – Whitechapel 

                            CRL Document Number: C510-BBM-C2-RGN-D061-50043 

• Monitoring Installation Report Rod Extensometer C510-XR50501 – Whitechapel 

CRL Document Number: C510-BBM-C2-RGN-D061-50062 
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• Monitoring Installation Report Rod Extensometer C510-XR50502 – Whitechapel 

CRL Document Number: C510-BBM-C2-RGN-D061-50075 
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4 Construction Programme Influencing NESRS  

Extent of Influence (EOI) monitoring areas were established to record ground movements in 

relation to C510 construction. The EOI purpose is to ensure all assets and areas are adequately 

monitored for movement during construction, this is achieved by controlling when and how often 

monitoring occurs. The Asset Protection Instrument and Monitoring (I&M) Schedules (C122 –OVE-

C2-DDJ-CR001_Z-31521, states the extent of influence (EOI) of an active tunnel is 2 x depth from 

the active tunnel face. The EOI is used to determine when monitoring sensors are no longer 

influenced by construction and can be considered for decommissioning. Also, Inclinometer/ 

Extensometer/ Studs, which are installed to monitor the effect on North East Storm Relief Sewer on 

the surface, were in the Schedules (C122 –OVE-C2-DDA-CR001_Z-31521) and all information 

regarding these specific instruments were included in the monitoring section 5. 

 

 

In order to identify the tunnels that had the potential to significantly affect NESRS, an area Zone of 

Influence (ZOI) was established by giving each monitoring sensor a radius of 2 x tunnel diameter 

from the exposed face. This area was then used to determine all the mining advances that occurred 

within its boundary, Figure 5 shows the area and the tunnels. The tunnel’s advances start and finish 

date was used in assessment of the monitoring data and Active ZOI of construction has been 

identified in (Table 1)  

 
Figure 5 NESRS Active ZOI Construction. 

All Active ZOI advances potentially affecting NESRS are listed and summarised in table 1 below.  
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4.1 Tunnel Advances Affecting NESRS 

The information presented in Table 1, were used in monitoring graphs for Extensometers (XR) and 

Crackmeters (CK) in (Section 5.1), to show the movements in relation to construction.  An active ZOI 

is established to identify the construction activities affecting NESRS.  

 

Table 1- Tunnel Advances Affecting NESRS 

Heading Index: 

CP - Cross Passage 

ES – Escalator 

PTEW – Platform Tunnel East (west of CS1) 

PTWW – Platform Tunnel West (west of CS1) 

EPW – Escalator Passageway 
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5 Monitoring Assessment NESRS  

The monitoring sensors within the sewer were extensometers, Crackmeters (automated), prisms 

and manual DEMEC studs to verify the automated system. Extensometers and Crackmeters 

(automated) have been assessed through the graphs and tables stated in section 5.1. Table 2 and 3 

highlights monitoring sensors that are within the sewer showing their stability within the green 

trigger level of 5mm over two years.  

Note that, the in-sewer instruments stopped providing data as of May 2016 due vibrating wire 

interface (in the logger enclosure) has failed. 

In the case of prisms and DEMEC studs, due to safety reason, it was agreed with Crossrail and 

Thames water not to undertake the manual monitoring.   

Some other surface monitoring sensors were also installed for asset protection of the North East 

Storm Relief Sewer were Inclinometer, Extensometer and Studs, with their targets name listed 

below and their graphs listed in section 5.1 

XR00003, XR00004, IM00011, LP00008 and LP00011, these (I&M) are included in Appendix 7 are for 

asset protection of the NESRS also LP50526 LP50551, LP50552, LP50553, LP50554, LP50555, 

LP50556, LP50557, LP50805, LP50806, LP50834, LP52521, XR50501 and XR50502. All these sensors 

listed would provide additional information, to the in-sewer instruments, for asset protection of the 

NESRS. 

Evidence for decommissioning each monitored sensor is shown through graphs and tables. Each 

element of assessment compliments the other and is used together to determine acceptance of 

decommissioning of in-sewer sensors.   

Table 4 highlights the surface monitoring sensors settlement. If the adjacent ground settlement is 

<2mm/year then decommissioning can be proposed.  In some cases supplementary evidence is 

required to prove stability or provide reasoning for decommissioning. 

If it has not, then there will be a need to make the case to TW to allow decommissioning of the in-

sewer I&M on the condition that the adjacent surface monitoring sensors will continue to be 

monitored until the 2mm/year criteria has been achieved. 

 

5.1 Time Graphs Monitoring Full History and Construction Durations 

To assess the movement of NESRS monitoring sensors; the full history of extensometers and 

crackmeters (automated) were used. Each monitoring sensor data type is displayed in a line graph, 

with a Gantt chart (bar) representing the construction activities identified in section 4 for 

monitoring sensors within the sewer only. 

• Graph 1 - All Extensometers (XR) monitoring sensors within the NESRS in Relation to Construction 

• Graph 2 - All Crackmeters (CK) monitoring sensors within the NESRS in Relation to Construction 
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Also to assess the movement of the surface monitoring sensors within the boundary of NESRS, the 

sensors name is shown in the plan below (Figure 6) and each monitoring sensors data type is 

displayed in a line graph, as listed below. 

In the plan below: those sensors highlighted in red monitored by C512, while those highlighted in 

blue monitored by C510. 

 

 

Figure 6 show the Inclinometer/ Extensometer/ Studs, which are also for asset protection Instrument and Monitoring 

(I&M) of the North East Storm Relief Sewer on the surface area. 

• Graph 3 - BRE (LB) in block 5 Manual Monitoring sensor adjacent to the NESRS. 

• Graph 4 - Road studs (LP) in block 5 Manual Monitoring sensors adjacent to the NESRS. 

• Graph 5- Road studs in block 8 Manual Monitoring sensors adjacent to the NESRS. 

• Graph 6 - Road studs in block 25 Manual Monitoring sensors adjacent to the NESRS. 

• Graph 7- C510-XR50501 XR Manual Monitoring sensors adjacent to the NESRS. 
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• Graph 8- C510-XR50502 XR Manual Monitoring sensors adjacent to the NESRS. 
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Graph 2 - All Crackmeters (CK) monitoring sensors within the NESRS in Relation to Construction 
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Graph 3 -  BRE (LB) in block 5 Manual Monitoring sensor adjacent to the NESRS  
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            Graph 4 -  Road studs (LP) in block 5 Manual Monitoring sensors adjacent to the NESRS  
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            Graph 5- Road studs in block 8 Manual Monitoring sensors adjacent to the NESRS  
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 Graph 6- Road studs in block 25  Manual Monitoring sensors adjacent to the NESRS  
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         Graph 7- C510-XR50501 XR  Manual Monitoring sensors adjacent to the NESRS  
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Graph 8- C510-XR50502 XR Manual Monitoring sensors adjacent to the NESRS  
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5.2 Decommissioning Status Tracker  

The decommissioning tracker identifies (Table 2, 3 & 4) each monitoring sensor and provides the 

critical information to enable decommissioning assessment for each sensor. The initial fields shown 

in the tracker are descriptors of the monitoring sensor, whilst the remaining fields are the 

assessment for decommissioning. The purpose of the tracker is to provide Crossrail reviewers with 

sufficient information in conjunction with construction movement graphs and plots, to accept 

BBMV’s proposal to decommission sensors on an individual basis.  

Detailed explanation of the tracker column headers:  

 

Tracker Column Header – 120, 180 & 365 Days Average Settlement Trend  

There are three average settlement trends, which tie into the defined monitoring time frames; 120, 

180 and 365 days. The calculation used to determine the trend is the same for all three periods. It is 

a slope calculation (explained below) of the defined period, multiplied over one year. The trend is 

calculated from the latest reading and includes all readings within the defined period, which is 

averaged and then multiplied over 1 year. If there is no initial reading for the time frame date, the 

calculation will continue back to include the next available date. This is an important consideration 

when assessing the trend and to assist the reviewers, the time frame used within the calculation is 

included within the decommissioning tracker status table. Defined monitoring time frames: 

• The 120 day average rate is used to show the completion of manual monitoring step down 

period, this is the minimum period of monitoring prior to InSAR taking monitoring 

responsibility.  

• The 180 day average rate is the minimum monitoring period after construction for 

automated sensors. 

• The 365 day average trend is a calculation to determine annual settlement rates using 

measurements taken across a full year. This measurement period is therefore the desired 

duration to be used to assess whether long term settlement meets the 2mm per annum 

specification. 

 

 

             Slope calculation Settlement Trend:  

Description – The settlement trend calculates the slope of the linear regression line through data 

points in known_y’s and known_x’s. The slope is the vertical distance divided by the horizontal 

distance between any two points on the line, which is the rate of change along the regression line.  

Calculation 

   

 

Example - If the calculated trend for a 6 month period is 1.5mm, it is multiplied into 365 days, to 

equal a projected settlement trend of 3mm over 1 year.   
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Tracker Column Header – Decommissioning Status 

The status is the decommissioning situation for each sensor. 

 The different statuses are as follows: 

• Outstanding - Monitoring sensor has not met the close out requirements and approval to 

decommission will be sought in subsequent revisions of this close out report.  

• Proposed - the sensor is proposed to be decommissioned. Crossrail to accept the sensor can 

be decommissioned.  

• Agreed – Agreed to decommission through previous revision of the close out report. No 

further reporting or monitoring has taken place.  

• Complete - Monitoring sensor has been removed and evidence gathered during 

decommissioning.  

 

N.B. When monitoring sensors have not met the requirements, it may still be appropriate to 

decommission. In this scenario supplementary evidence will be provided to explain the reasoning 

for decommissioning.  

 

Table 2- Decommissioning Tracker CK 
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Table 2- Decommissioning Status Tracker CK 21/04/2017 <  2.0 mm <  3.5 mm >  3.5 mm

Stability of joint width

C510 Sensor 

Name
Block Section Int / Ext

Measurement 

Type

Sensor 

Type

Sensor

Description

Asset/Locatio

n

Last Construction 

Date

Latest 

Surveyed Date
120 Days 180 Days 365 Days General Comment

Decommissioning 

Status

CK201601 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.03 0.08 0.02 stability within the green trigger level of 5mm over two years. Proposed

CK201603 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 -0.04 stability within the green trigger level of 5mm over two years. Proposed

CK201605 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.07 0.20 0.09 stability within the green trigger level of 5mm over two years. Proposed

CK201501 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.26 0.25 0.04 stability within the green trigger level of 5mm over two years. Proposed

CK201503 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK201505 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.70 0.65 0.12 stability within the green trigger level of 5mm over two years. Proposed

CK201401 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.59 0.53 0.10 stability within the green trigger level of 5mm over two years. Proposed

CK201403 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.02 -0.03 -0.01 stability within the green trigger level of 5mm over two years. Proposed

CK201405 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.19 0.29 0.12 stability within the green trigger level of 5mm over two years. Proposed

CK201301 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.27 0.37 0.10 stability within the green trigger level of 5mm over two years. Proposed

CK201303 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.03 0.03 0.01 stability within the green trigger level of 5mm over two years. Proposed

CK201305 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.48 0.52 0.15 stability within the green trigger level of 5mm over two years. Proposed

CK201201 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.09 0.37 0.11 stability within the green trigger level of 5mm over two years. Proposed

CK201203 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK201205 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.24 0.51 0.13 stability within the green trigger level of 5mm over two years. Proposed

CK201101 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK201103 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.21 -0.10 -0.14 stability within the green trigger level of 5mm over two years. Proposed

CK201105 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.35 0.32 0.07 stability within the green trigger level of 5mm over two years. Proposed

CK201001 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.25 0.23 -0.08 stability within the green trigger level of 5mm over two years. Proposed

CK201003 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.04 0.25 -0.04 stability within the green trigger level of 5mm over two years. Proposed

CK201005 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.14 0.03 -0.19 stability within the green trigger level of 5mm over two years. Proposed

CK200901 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.03 0.08 -0.09 stability within the green trigger level of 5mm over two years. Proposed

CK200903 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.26 0.25 -0.07 stability within the green trigger level of 5mm over two years. Proposed

CK200905 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 2.22 stability within the green trigger level of 5mm over two years. Proposed

CK200801 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.30 -0.10 -0.19 stability within the green trigger level of 5mm over two years. Proposed

CK200803 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.05 0.04 -0.70 stability within the green trigger level of 5mm over two years. Proposed

CK200805 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.20 0.09 -0.09 stability within the green trigger level of 5mm over two years. Proposed

CK200701 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.02 -0.01 -0.03 stability within the green trigger level of 5mm over two years. Proposed

CK200703 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.04 0.04 -0.14 stability within the green trigger level of 5mm over two years. Proposed

CK200705 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.07 0.02 -0.02 stability within the green trigger level of 5mm over two years. Proposed

CK200601 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.06 -0.08 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK200603 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.04 -0.05 -0.02 stability within the green trigger level of 5mm over two years. Proposed

CK200605 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.03 0.02 -0.03 stability within the green trigger level of 5mm over two years. Proposed

CK200501 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.02 0.02 0.02 stability within the green trigger level of 5mm over two years. Proposed

CK200503 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.03 -0.05 0.03 stability within the green trigger level of 5mm over two years. Proposed

CK200505 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.10 0.01 -0.01 stability within the green trigger level of 5mm over two years. Proposed

CK200401 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK200405 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.06 0.06 -0.10 stability within the green trigger level of 5mm over two years. Proposed

CK200301 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.25 0.23 -0.16 stability within the green trigger level of 5mm over two years. Proposed

CK200303 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 -0.01 stability within the green trigger level of 5mm over two years. Proposed

CK200305 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.01 0.00 -0.22 stability within the green trigger level of 5mm over two years. Proposed

CK200201 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.01 -0.03 -0.05 stability within the green trigger level of 5mm over two years. Proposed

CK200205 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.04 0.04 -0.16 stability within the green trigger level of 5mm over two years. Proposed

CK200101 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.04 0.03 -0.15 stability within the green trigger level of 5mm over two years. Proposed

CK200103 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 -0.18 stability within the green trigger level of 5mm over two years. Proposed

CK200105 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.24 0.23 0.03 stability within the green trigger level of 5mm over two years. Proposed

CK202101 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.01 -0.12 stability within the green trigger level of 5mm over two years. Proposed
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CK202103 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.01 0.01 -0.55 stability within the green trigger level of 5mm over two years. Proposed

CK202105 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.01 0.01 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK202201 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.01 0.10 -0.10 stability within the green trigger level of 5mm over two years. Proposed

CK202203 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.02 -0.02 -0.41 stability within the green trigger level of 5mm over two years. Proposed

CK202205 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.04 0.05 0.01 stability within the green trigger level of 5mm over two years. Proposed

CK202301 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.20 0.38 0.04 stability within the green trigger level of 5mm over two years. Proposed

CK202303 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 -0.55 stability within the green trigger level of 5mm over two years. Proposed

CK202305 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.29 0.27 -0.02 stability within the green trigger level of 5mm over two years. Proposed

CK202401 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.28 0.28 0.05 stability within the green trigger level of 5mm over two years. Proposed

CK202403 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 08/05/2014 -1.83 -1.22 -0.64 stability within the green trigger level of 5mm over two years. Proposed

CK202405 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.28 0.28 0.01 stability within the green trigger level of 5mm over two years. Proposed

CK202501 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.30 0.18 -0.15 stability within the green trigger level of 5mm over two years. Proposed

CK202503 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.06 0.06 -0.14 stability within the green trigger level of 5mm over two years. Proposed

CK202505 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.02 -0.03 0.02 stability within the green trigger level of 5mm over two years. Proposed

CK202601 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.20 0.20 -0.06 stability within the green trigger level of 5mm over two years. Proposed

CK202603 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK202605 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.20 0.30 -0.09 stability within the green trigger level of 5mm over two years. Proposed

CK202701 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.51 0.61 0.59 stability within the green trigger level of 5mm over two years. Proposed

CK202703 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.02 0.11 0.03 stability within the green trigger level of 5mm over two years. Proposed

CK202705 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.01 0.01 -0.03 stability within the green trigger level of 5mm over two years. Proposed

CK202801 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.05 0.04 -0.02 stability within the green trigger level of 5mm over two years. Proposed

CK202803 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.05 0.08 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK202805 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 -0.01 -0.04 stability within the green trigger level of 5mm over two years. Proposed

CK202901 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.06 0.06 -0.16 stability within the green trigger level of 5mm over two years. Proposed

CK202903 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.08 0.08 0.07 stability within the green trigger level of 5mm over two years. Proposed

CK202905 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.02 0.01 -0.18 stability within the green trigger level of 5mm over two years. Proposed

CK203001 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.26 0.40 0.13 stability within the green trigger level of 5mm over two years. Proposed

CK203003 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.02 0.02 0.01 stability within the green trigger level of 5mm over two years. Proposed

CK203005 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

CK203101 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.34 0.46 -0.02 stability within the green trigger level of 5mm over two years. Proposed

CK203103 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.05 0.27 0.03 stability within the green trigger level of 5mm over two years. Proposed

CK203105 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.81 0.82 0.10 stability within the green trigger level of 5mm over two years. Proposed

CK203201 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.50 0.61 -0.03 stability within the green trigger level of 5mm over two years. Proposed

CK203205 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.25 0.37 0.05 stability within the green trigger level of 5mm over two years. Proposed

CK203301 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.84 0.72 0.09 stability within the green trigger level of 5mm over two years. Proposed

CK203303 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.27 0.48 0.02 stability within the green trigger level of 5mm over two years. Proposed

CK203305 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.55 0.56 -0.07 stability within the green trigger level of 5mm over two years. Proposed

CK203401 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.20 0.32 0.07 stability within the green trigger level of 5mm over two years. Proposed

CK203403 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.50 -0.13 -0.14 stability within the green trigger level of 5mm over two years. Proposed

CK203405 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.07 0.69 0.07 stability within the green trigger level of 5mm over two years. Proposed

CK203501 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.26 0.37 -0.16 stability within the green trigger level of 5mm over two years. Proposed

CK203503 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.29 0.28 0.05 stability within the green trigger level of 5mm over two years. Proposed

CK203505 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 -0.55 -0.30 -0.20 stability within the green trigger level of 5mm over two years. Proposed

CK203601 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.31 0.31 -0.10 stability within the green trigger level of 5mm over two years. Proposed

CK203603 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.24 0.24 -0.05 stability within the green trigger level of 5mm over two years. Proposed

CK203605 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.27 0.27 -0.05 stability within the green trigger level of 5mm over two years. Proposed

CK203701 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.21 0.32 0.04 stability within the green trigger level of 5mm over two years. Proposed

CK203703 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.26 0.26 0.01 stability within the green trigger level of 5mm over two years. Proposed

CK203705 in-sewer N/A internal Automated CK Crackmeter  NESRS 15/10/2015 06/05/2016 0.15 0.25 0.06 stability within the green trigger level of 5mm over two years. Proposed
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Table 3- Decommissioning Status Tracker XR 21/04/2017 <  2.0 mm <  3.5 mm >  3.5 mm

Stability of Measurement

C510 Sensor 

Name
Block Section Int / Ext

Measurement 

Type
Sensor Type

Sensor

Description

Asset/Locatio

n

Last Construction 

Date

Latest 

Surveyed Date
120 Days 180 Days 365 Days General Comment

Decommissioning 

Status

XR201601 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.24 0.23 0.03 stability within the green trigger level of 5mm over two years. Proposed

XR201603 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.22 0.21 0.03 stability within the green trigger level of 5mm over two years. Proposed

XR201605 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.04 0.04 0.05 stability within the green trigger level of 5mm over two years. Proposed

XR201501 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.24 0.33 0.22 stability within the green trigger level of 5mm over two years. Proposed

XR201503 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.20 stability within the green trigger level of 5mm over two years. Proposed

XR201505 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.22 -0.11 -0.02 stability within the green trigger level of 5mm over two years. Proposed

XR201401 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.52 0.50 0.20 stability within the green trigger level of 5mm over two years. Proposed

XR201402 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.01 0.01 -0.23 stability within the green trigger level of 5mm over two years. Proposed

XR201403 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.26 0.37 -0.04 stability within the green trigger level of 5mm over two years. Proposed

XR201301 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.57 0.55 0.21 stability within the green trigger level of 5mm over two years. Proposed

XR201302 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.25 0.25 0.10 stability within the green trigger level of 5mm over two years. Proposed

XR201303 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.25 0.58 0.19 stability within the green trigger level of 5mm over two years. Proposed

XR201201 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.49 0.59 0.24 stability within the green trigger level of 5mm over two years. Proposed

XR201202 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.70 0.84 0.14 stability within the green trigger level of 5mm over two years. Proposed

XR201203 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.26 0.36 0.18 stability within the green trigger level of 5mm over two years. Proposed

XR201101 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR201102 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.48 0.48 0.10 stability within the green trigger level of 5mm over two years. Proposed

XR201103 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.52 0.50 0.12 stability within the green trigger level of 5mm over two years. Proposed

XR201001 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.29 0.28 0.06 stability within the green trigger level of 5mm over two years. Proposed

XR201002 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.63 -0.72 -0.81 stability within the green trigger level of 5mm over two years. Proposed

XR201003 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.01 0.11 0.10 stability within the green trigger level of 5mm over two years. Proposed

XR200901 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.30 0.15 -0.13 stability within the green trigger level of 5mm over two years. Proposed

XR200902 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR200903 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR200801 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.02 0.02 -0.03 stability within the green trigger level of 5mm over two years. Proposed

XR200802 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.26 0.26 0.08 stability within the green trigger level of 5mm over two years. Proposed

XR200803 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.30 0.29 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR200701 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.04 0.06 0.06 stability within the green trigger level of 5mm over two years. Proposed

XR200702 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.01 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR200703 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.03 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR200601 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.32 -0.19 -0.44 stability within the green trigger level of 5mm over two years. Proposed

XR200602 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.01 -0.22 -0.33 stability within the green trigger level of 5mm over two years. Proposed

XR200603 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.10 0.01 stability within the green trigger level of 5mm over two years. Proposed

XR200501 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.04 -0.03 0.02 stability within the green trigger level of 5mm over two years. Proposed

XR200502 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.01 0.01 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR200503 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.30 -0.20 -0.29 stability within the green trigger level of 5mm over two years. Proposed

XR200401 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.23 0.21 0.02 stability within the green trigger level of 5mm over two years. Proposed

XR200402 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.23 0.22 0.01 stability within the green trigger level of 5mm over two years. Proposed

XR200403 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.03 0.07 -0.10 stability within the green trigger level of 5mm over two years. Proposed

XR200301 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.04 0.02 -0.12 stability within the green trigger level of 5mm over two years. Proposed

XR200302 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.03 0.03 0.09 stability within the green trigger level of 5mm over two years. Proposed

XR200303 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.35 -0.37 -0.54 stability within the green trigger level of 5mm over two years. Proposed

XR200201 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.03 0.09 0.04 stability within the green trigger level of 5mm over two years. Proposed

XR200202 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.65 -1.05 -0.90 stability within the green trigger level of 5mm over two years. Proposed

XR200203 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.02 -0.02 -0.22 stability within the green trigger level of 5mm over two years. Proposed

XR200101 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.02 0.01 0.01 stability within the green trigger level of 5mm over two years. Proposed

XR200102 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.23 0.22 0.01 stability within the green trigger level of 5mm over two years. Proposed
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XR200103 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.03 0.03 0.02 stability within the green trigger level of 5mm over two years. Proposed

XR202101 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.27 -0.28 -0.09 stability within the green trigger level of 5mm over two years. Proposed

XR202102 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.03 0.03 -0.35 stability within the green trigger level of 5mm over two years. Proposed

XR202103 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.04 0.04 0.01 stability within the green trigger level of 5mm over two years. Proposed

XR202201 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.09 0.04 -0.19 stability within the green trigger level of 5mm over two years. Proposed

XR202202 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.65 -1.05 -0.90 stability within the green trigger level of 5mm over two years. Proposed

XR202203 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.01 0.09 0.19 stability within the green trigger level of 5mm over two years. Proposed

XR202301 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.01 -0.13 -0.25 stability within the green trigger level of 5mm over two years. Proposed

XR202302 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.48 -0.50 0.05 stability within the green trigger level of 5mm over two years. Proposed

XR202303 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 08/05/2014 0.04 0.17 0.07 stability within the green trigger level of 5mm over two years. Proposed

XR202401 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.30 0.28 0.04 stability within the green trigger level of 5mm over two years. Proposed

XR202402 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.01 0.01 0.16 stability within the green trigger level of 5mm over two years. Proposed

XR202403 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.59 -0.57 -1.06 stability within the green trigger level of 5mm over two years. Proposed

XR202501 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.02 0.01 0.11 stability within the green trigger level of 5mm over two years. Proposed

XR202502 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.09 -0.19 -0.10 stability within the green trigger level of 5mm over two years. Proposed

XR202503 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.27 0.25 0.05 stability within the green trigger level of 5mm over two years. Proposed

XR202601 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.28 0.25 0.05 stability within the green trigger level of 5mm over two years. Proposed

XR202602 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.05 0.07 0.04 stability within the green trigger level of 5mm over two years. Proposed

XR202603 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR202701 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.30 0.30 0.11 stability within the green trigger level of 5mm over two years. Proposed

XR202702 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.24 0.24 0.03 stability within the green trigger level of 5mm over two years. Proposed

XR202703 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.05 0.03 0.03 stability within the green trigger level of 5mm over two years. Proposed

XR202801 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.19 -0.06 stability within the green trigger level of 5mm over two years. Proposed

XR202802 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.05 0.06 -0.05 stability within the green trigger level of 5mm over two years. Proposed

XR202803 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.24 0.23 0.03 stability within the green trigger level of 5mm over two years. Proposed

XR202901 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.30 0.30 0.02 stability within the green trigger level of 5mm over two years. Proposed

XR202902 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.24 0.24 0.03 stability within the green trigger level of 5mm over two years. Proposed

XR202903 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.29 0.27 0.04 stability within the green trigger level of 5mm over two years. Proposed

XR203001 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.31 -0.08 -0.23 stability within the green trigger level of 5mm over two years. Proposed

XR203002 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.02 0.02 0.02 stability within the green trigger level of 5mm over two years. Proposed

XR203003 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.40 -0.28 -0.55 stability within the green trigger level of 5mm over two years. Proposed

XR203101 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.28 -0.26 -0.13 stability within the green trigger level of 5mm over two years. Proposed

XR203102 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.00 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR203103 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.08 0.27 0.11 stability within the green trigger level of 5mm over two years. Proposed

XR203201 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.05 0.27 -0.02 stability within the green trigger level of 5mm over two years. Proposed

XR203202 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.54 0.55 0.10 stability within the green trigger level of 5mm over two years. Proposed

XR203203 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.12 0.04 stability within the green trigger level of 5mm over two years. Proposed

XR203301 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.25 0.49 0.13 stability within the green trigger level of 5mm over two years. Proposed

XR203302 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.50 0.51 -0.02 stability within the green trigger level of 5mm over two years. Proposed

XR203303 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.31 0.41 0.09 stability within the green trigger level of 5mm over two years. Proposed

XR203401 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.30 0.12 stability within the green trigger level of 5mm over two years. Proposed

XR203402 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.24 0.23 0.07 stability within the green trigger level of 5mm over two years. Proposed

XR203403 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.29 0.30 0.09 stability within the green trigger level of 5mm over two years. Proposed

XR203501 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.22 0.18 -1.24 stability within the green trigger level of 5mm over two years. Proposed

XR203502 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.04 0.08 0.00 stability within the green trigger level of 5mm over two years. Proposed

XR203503 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.33 0.30 0.10 stability within the green trigger level of 5mm over two years. Proposed

XR203601 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.27 0.26 0.06 stability within the green trigger level of 5mm over two years. Proposed

XR203602 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.77 0.77 -0.01 stability within the green trigger level of 5mm over two years. Proposed

XR203603 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.23 0.33 0.09 stability within the green trigger level of 5mm over two years. Proposed

XR203701 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.00 0.33 0.07 stability within the green trigger level of 5mm over two years. Proposed

XR203702 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 -0.61 -0.70 -0.67 stability within the green trigger level of 5mm over two years. Proposed

XR203703 in-sewer N/A internal Automated XR Extensometers  NESRS 15/10/2015 06/05/2016 0.20 0.31 0.10 stability within the green trigger level of 5mm over two years. Proposed
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Table 4- Blocks  Decommissioning Status Tracker LP 21/04/2017 <  2.0 mm <  3.5 mm >  3.5 mm

AVERAGE SETTLEMENT TREND

C510 Sensor Name Block Int / Ext
Measurement 

Type
Sensor Type

Sensor

Description
Asset/Location Last Construction Date

Latest Surveyed 

Date
120 Days 180 Days 365 Days General Comment

Decommissionin

g Status

C510-LB50527 Block 5 External Manual LB BRE Kempton Court 15/10/2015 16/01/2017 -5.0mm pA -5.0mm pA -3.2mm pA contiune to monitoring, has not met 2mm/year outstanding

C510-LP50526 Block 5 External Manual LP Road Studs Kempton Court /Durward Street 15/10/2015 24/02/2017 -4.0mm pA -4.0mm pA -2.9mm pA contiune to monitoring, has not met 2mm/year outstanding

C510-LP50547 Block 5 External Manual LP Road Studs Kempton Court 15/10/2015 24/02/2017 -2.3mm pA -2.3mm pA -1.6mm pA This point has met 2mm/year Proposed

C510-LP50548 Block 5 External Manual LP Road Studs Kempton Court 15/10/2015 24/02/2017 -2.1mm pA -2.1mm pA -1.4mm pA This point has met 2mm/year Proposed

C510-LP50549 Block 5 External Manual LP Road Studs Kempton Court 15/10/2015 24/02/2017 -1.7mm pA -1.7mm pA -1.1mm pA This point has met 2mm/year Proposed

C510-LP50550 Block 5 External Manual LP Road Studs Kempton Court 15/10/2015 24/02/2017 -0.5mm pA -0.5mm pA -0.5mm pA This point has met 2mm/year Proposed

C510-LP50551 Block 5 External Manual LP Road Studs Kempton Court 15/10/2015 13/04/2016 -1.8mm pA -1.8mm pA -1.8mm pA This point has met 2mm/year Proposed

C510-LP50552 Block 5 External Manual LP Road Studs Kempton Court /C512 Site 15/10/2015 05/07/2016 -0.2mm pA -2.9mm pA -3.9mm pA  Cover by C512+ Supplementary Evidence Complete

C510-LP50553 Block 5 External Manual LP Road Studs Kempton Court /C512 Site 15/10/2015 02/10/2012 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50554 Block 5 External Manual LP Road Studs Kempton Court /C512 Site 15/10/2015 28/03/2013 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50555 Block 5 External Manual LP Road Studs Kempton Court /C512 Site 15/10/2015 02/04/2013 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50556 Block 5 External Manual LP Road Studs Kempton Court /C512 Site 15/10/2015 02/04/2013 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50557 Block 5 External Manual LP Road Studs Kempton Court /C512 Site 15/10/2015 08/09/2015 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50805 Block 8 External Manual LP Road Studs C512 Site /Durward Street 15/10/2015 06/01/2016 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50806 Block 8 External Manual LP Road Studs C512 Site /Durward Street 15/10/2015 08/10/2014 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50834 Block 8 External Manual LP Road Studs C512 Site /Durward Street 15/10/2015 06/10/2014 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-LP50845 Block 8 External Manual LP Road Studs C512 Site /Durward Street 15/10/2015 24/02/2017 -2.4mm pA -2.4mm pA -0.9mm pA This point has met 2mm/year Proposed

C510-LP50846 Block 8 External Manual LP Road Studs C512 Site /Durward Street 15/10/2015 24/02/2017 -1.1mm pA -1.1mm pA -0.7mm pA This point has met 2mm/year Proposed

C510-LP52521 Block 25 External Manual LP Road Studs Durward Street 15/10/2015 24/02/2017 -5.4mm pA -5.0mm pA -3.7mm pA contiune to monitor, has not met 2mm/year outstanding

C510-XR50501-4 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 20/08/2015 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-XR50501-9 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 20/08/2015 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-XR50501-12.5 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 20/08/2015 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-XR50501-17 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 20/08/2015 N/A N/A N/A Trend not applicable, Cover by C512+ Supplementary Evidence Complete

C510-XR50502-5 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 04/03/2016 -4.1mm pA -4.1mm pA -2.6mm pA Cover by C512+ Supplementary Evidence Complete

C510-XR50502-9 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 04/03/2016 -4.1mm pA -4.1mm pA -2.5mm pA Cover by C512+ Supplementary Evidence Complete

C510-XR50502-12.5 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 04/03/2016 -3.9mm pA -3.9mm pA -2.1mm pA Cover by C512+ Supplementary Evidence Complete

C510-XR50502-17 Block 5 External Manual XR Extensometer Kempton Court /C512 Site 15/10/2015 04/03/2016 -3.7mm pA -3.7mm pA -1.8mm pA Cover by C512+ Supplementary Evidence Complete
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5.3 Supplementary Evidence for Decommissioning 

 In some cases supplementary evidence will be provided to support the decommissioning evidence. 

 Road Studs (LP) Manual Monitoring in Block 0 5 at Kempton Court - C512 site obstruction  

Includes: C510-50552 - C510-50557  

Reasons to propose decommissioning 

Some road studs have not been measured for extended periods of time due to C512 site resurface 

concrete slab. These sensors are no longer accessible and provide no monitoring data in relation to 

recent construction. Figure7 shows the C512 site resurface concrete slab and the occupying crane 

where C510-50552 - C510-50557 installed. However, adjacent sensors C510-50547 - C510-50551 

have met 2mm per annum as shown in Decommissioning Tracker Table 4.  

 

                Figure 7 -C512 Site Obstruction resurface concrete slab 
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Block 08 at Sport Centre C510-LP50805 - C510-LP50806 and C510-LP50834  

C510-LP50805 sensors were covered by C512 site materials. Is shown in figure 8, and it is not 

possible to continue to monitoring.  

 

 

Figure 8- C510-LP50805 

C510-LP50806 and C510-LP50834, these sensors are been obstructed by C512 site entrance and 

equipment as of October 2014; it is not possible to continue to monitoring.  Recently the site is now 

cleared from obstruction but the sensors were destroyed, is shown in figure 9.  However, as 

numbers of studs in this vicinity are destroyed, the adjacent sensor C511-XR00004 the head showed 

stability: shown in APPENDIX A.  

 

Figure 9- C510-LP50806 and C510-LP508034 
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Block 05 XR50501 at Kempton Court 

XR50501 has not met the 2mm per annum specification and it is not possible to continue 

monitoring as the sensor is obstructed by C512 crane, is shows in figure 10.  

 

Figure 10- XR50501 

 

Block 01 XR50502 at Kempton Court  

XR50502, has not met the 2mm per annum specification, and it is not possible to continue 

monitoring as the sensor is underneath C512 site container, is shows in figure 11.  

 

Figure 11- XR50502 
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5.4 Reasons to propose decommissioning 

Since majority of the sensors that are meant to monitor NESRS were destroyed, adjacent sensors 

were used to analyse decommission. These sensors are listed below and also included in Table 4 

Decommissioning Tracker LP and Time graph. 

• C510-LP50526 will continue to be monitor until the specified criteria is met. 

• C510-LP50552 is adjacent to C510-LB50527; will continue to be monitor until the specified 

criteria is met. 

• C510-LP50553-55 is adjacent to C510-LP50549; has met 2mm/year criteria. 

• C510-LP50556 is adjacent to C510-LP50550; has met 2mm/year criteria. 

• C510-LP50551 is adjacent to C510-LP50557; has met 2mm/year criteria. 

• C510-LP50805-806 and C510-LP50834 is adjacent to C512-XR00004, the head showed 

stability over the period of 365days shown in APPENDIX A 

• C510-LP50846 is adjacent to C511-XR000003 both sensors has met 2mm/year criteria. 

• C510-LP52521 will continue to be monitor until the specified criteria is met. 

• C510-XR50501 is adjacent to C510-LP50548; has met 2mm/year criteria. 

• C510-XR50502 is adjacent to C510-LP50550; has met 2mm/year criteria. 

The sensors that do not meet the specification will continue to be monitored until the specified 

criteria is met; (highlighted in red in the above) are to be continuing monitor.   
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6 Decommissioning Conclusion 

Through the monitoring assessment process in Section 5, it is proposed that all automated NESRS 

in-tunnel monitoring sensors are to be decommissioned. Table 2 & 3 Decommissioning Tracker lists 

all automated NESRS monitoring sensor’s decommissioning status with the supporting evidence 

showing their stability within the green trigger level of 5mm. 

The assessment of the surface sensors within the vicinity of the sewer are shown in Table 4 

Decommissioning Tracker which lists each monitoring sensor’s supporting evidence, to help 

decommission the in-sewer monitoring instrumentation.  

Majority of the sensors that were meant to monitor the NESRS were destroyed, but the adjacent 

sensors that have met 2mm/year criteria were used to analyses decommission and are listed in 

section 5.4.  

However, the sensors that do not meet the specification will continue to be monitored until the 

specified criteria is met; these sensors are highlighted in red in section 5.4.  A separate close out 

report will be issued for these; once settlement has met the specified criteria. These sensors will be 

included in WHI-Close-Out-Report, CRL Document Number: C510-BBM-C2-RGN-D061–50134. 

CRL is currently liaising with Thames water to decommission the in-sewer monitoring equipment 

and instrumentation. Then surface cable, power and logger boxes will need to be decommissioned 

by BBMV and a subsequent H&S file will be handed over to Thames Water if they agree to 

decommission the in-sewer instruments. Also cables at the top of the access chamber will be label 

as part of CRL monitoring are now redundant. 
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7 APPENDIX A 

The manual in-ground monitoring sensors provided by crossrail Contract C512 within their vicinity for the 

NESRS are listed below with plan view and time graphs: C511-XR000003, C511-XR000004, Level points 

C511-LP00008, C511-LP00011 and Inclinometer C511-IM00011. 

 

For further information about manual monitoring that were within the vicinity of  C512 compound, can be 

find in  C511 – Final/Close –Out Monitoring Report for Durward Street Shaft with document number C512-

BBM-C-GMS-D061-50139 Rev-01. 
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