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Groundwater Monitoring and contingency action Plan

Groundwater monitoring shall be undertaken in accordance with the approved drawings for
monitoring works, fulfill the condition 2.11 of Environmental Permit No. EP-349/2009/B and a
monthly monitoring report presenting daily records of groundwater level and analyses for the
variations shall be submitted to the Engineer. Any recommendations made and remedial
actions taken in controlling the groundwater shouid also be documented in the monthly report.

1. General Requirements

All necessary actions shall be taken to ensure that the works will not adversely affect
the existing buildings, structures and utilities in the close proximity of the site;

Prior to the commencement of construction works, base readings of all monitoring
instruments shall be established and agreed with the Engineer. A set of initial readings
for all instruments shall be submitted to the Engineer for record purpose;

During the construction works, the piezometers and standpipe shall be monitored daily
or more frequently as required by the Engineer. For Detals the PZ&SP(Piezometer/
Standpipe) within 50m of active construction works ( influence zone) are being
monitored daily. The others are on a weekly basis;

Whenever, a significant difference between successive readings is observed/
recorded, the Engineer is to be informed instantly;

A complete set of monitoring records including plots of readings versus time shall be
continuously updated and kept on site and made available for inspection upon request
by the Engineer/ local authority; and

Contractor shall be responsible for the maintenance of the monitoring points during the
construction works. Any damaged instruments shall be repaired/ reinstated or replaced
as directed by the Engineer or his representative on site;
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2. Monitoring Locations

Locations for the standpipes and piezometers were provided

811AMW/308/AAT/C05/101 B, A copy of the drawing is attached.

Summary of the standpipes and piezometers are:

Instrument Type

Instrument No.

Provisional Installation
Depth (mPD)

PZ1 -30
PZ2 -30
PZ3 -30
PZ4 -30
PZ5 -30
Piezometer PZ6 -30
PZ7 -30
PZ8 -30
PZ9 ~30
PZ10 -30
PZ11 -30
PZ18 -30
SP13 -8
SP14 -8
Standpipe SP15 -8
SP16 -8
SP17 -8
Note:
e This table is abstracted from Drawing No.

811AMW/308/AAT/CO6/014B.

» Except for PZ1 & SP17, all PZ&SP have been installed. Due to access problem |,
PZ1&SP17 which are locating outside 50m zone have not been installed vyet.

Alternative locations to be updated regularly for monitoring.
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3. Monitoring Frequency

With reference to Drawing No. 811AM/308/AAT/C06/014 B, monitoring frequency for the
standpipes and piezometers are shown as below:

Background/ Standard/ Active monitoring frequency

Instrument type
Background Standard Active

Piezometer (PZ)/

Standpipe (SP) Monthly Weekly Daily

Our Site Engineer Mr. Ryan Cho will be in charge of the monitoring record and report
the record regularly for client inspection. ( sample of the daily monitoring report attached
as appeneix)

Methodology of ground water level monitoring- as below extracted summary:

* Baseline reference shall be taken as lowest measured groundwater table from the
standpipes, piezometers and observation wells before the commencement of dewatering
works on site.

= Abnormally high or abnormally lower groundwater levels may have an adverse effect
on the adjacent existing structure by inducing either over dewatering or water-logged
soil conditions, respectively.

= ]t is expected that the dewatering for the construction of the tunnel may lower water
levels locally, and in the short-term only. It is not anticipated that the construction of
the tunnel would have a long term effect on groundwater levels as the hydro static
pressures within the ground would allow the groundwater to equalize around the new
structures.

* When groundwater levels fall below or rises above the permitted tolerance ranges, for
any of the selected wells, for a period of more than 48 hours (without significant
rainfall}, then the contractor will, in accordance with the Event/ Action Plan, formulate
a proposal for, and implement, a course of action to rectify the situation and bring
ground water levels back within range.

* In general terms, where groundwater levels are observed to be too low within the
selected well(s), additional water can be added through the recharge wells. Where the
level is too high, excess groundwater can be pumped out of the ground and discharged
into the mains drains.
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4. Alert, Action and Alarm (AAA) Level, EIA action level and ContingencyActions

With reference to Drawing No. 811AAMV/308/AAT/C06/014 B the AAA response values for
the water table (lowest groundwater level) are shown as below:

Piezometer/ , EIA Action
Standpipe No. Alert Action Alarm Level
(m) (m) (m) )
All Piezometers/
Standpipe 0.5 0.75 1.0 2.0

Note:
+ The reference level is a baseline to check if any groundwater drawdown reaches
AAA respose values(0.5-0.75-1m)
» The reference level will be defined later as the lowest groundwater table
measured before the commencement of dewatering works on site.
* Inline with the recommendation made in the EIA report where its Appendix 11.8“
Hydrogeological Impact Assessment” refers, the “ EIA action level”

The Alert, Action, Alarm levels for all geotechnical instrumentations are specified on
drawing no. 811AMV/308/AAT/C06/014 B Once the monitoring readings reach these
levels. The following contingency actions should be taken:

A. Alert Level Exceed
1. The contractor shall inform the engineer;

2. The contractor shall immediately submit a written report to the engineer reviewing all
total and differential movements/distortions to date. Assessing the effects of the
movements/distortion on monitored elements and predicting further movements and
their effect on monitored elements based on the trend to date;

3. Where it is considered and agreed by the engineer that movement trends indicate that
"action level” may be reached during the course of works. The contractor shall submit
proposals for remedial measures to limit further movement for the approval of the
engineer. The remedial proposals shall be reviewed and the Engineer advised as to
their likely efficacy.

B. Action Level Exceed

1. The contractor shall inform the MTR’s Engineer and Builiding Department's
Geotechical Officer (BD/GEO) shall be informed immediately;
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2. The contractor shall immediately instigate the approved remedial measures in
accordance with the contractor's method of construction. Agreed at the “alert level”
status;

3. Works may then only proceed if the remedial measures have been implemented and
are in the opinion of the engineer shown to be effective;

4. The contractor shall submit an updated report reviewing the movements including
differential movements and distortion. The report shall assess the effects on monitored
elements and predict further movement and their subsequent effect on monitored
elements. In addition, revised “alert level” and “action level” values which take into
account the implemented remedial works shall be submitted and approved by the
engineer before works may continue.

C. Alarm Level Exceed

1. The contractor shall inform the engineer and BD/GEO shall be informed immediately;

2. The site works shall be suspended. Requirements for resumption of construction and a
complete review of the construction methods will be required as instructed by the
engineer;

3. The contractor shall be required to provide a report detailing the full history of the
movements and remedial measures adopted in relation of the actual construction
sequence. The report shall contain a review and interpretation of the events and give
recommendations for enabling the work to proceed:

4. Works may only resume upon the written instruction of the engineer.

Note:

» In case of AAA exceedance, any actual remedial measures are proposed in an
Investigation report by reviewing various surrounding conditions.

Procedure for Trigger Level Exceedance

Communication of Trigger Level Exceedance

Itis essential that instruments that reach Response Values be promptly reported to MTRC
and Construction Team so that the predefined Response Actions can be implemented.
Communication of instruments that have reached a Response Value will be by a
combination of verbal and written reports(e-mail Daily Summary of Response Value
Breaches, Investigation Report).

Emergency contact numbers of the Contractor's Staff will be circulated fo all relevant
parties. The procedures for informing personnel and other relevant stakeholders when a
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Response Value is exceeded are described in attached Workflow for Instrumentation
Monitoring.

Instruments which Reach Alert Value

Instruments that reach Alert Value will be reported to the Construction Team, MTRC and
Independent Monitoring consultant (IMC)- MaxWell within 24 hrs after the exceedance.
The contractor shall immediately submit a Investigation Report with an updated
Investigation Report (IR} Log to the Engineer reviewing all total and differential
movements/distortions to date, assessing the effects of the movements/distortions on
monitored elements and predicting further movents and their effect on monitored elements
based on the trend to date.

The initial IR shall, be based on the Generalised Pian of Action, incorporate initially more
passive Response Actions to be implemented for reaching the Alert Level and more active
Response Actions to be implemented upon reaching the Action Level. Implement the
Response Actions identified in the IR for reaching an Alert Level. These may include the
instailation of additional instruments. Regular site inspection and closely monitoring shail
be carried out.

it will be the responsibility of the Geotechnical Engineer (Instrumentation) (GEI) to
coordinate preparation and submission of the initial IR and ensure that all relevant parties
are informed. The IR will be agreed and endorsed by the Registered Geotechnical
Engineer (RGE)- Aecom and wiil be submitted to the MTRC for record.

Where it is considered and agreed by the Engineer that movement trends indicate that
“Action Level” may be reached during the course of the works, the Contractor shail submit
proposals for remedial measures to limit further movement for the approval of the
Engineer. The remedial proposals shall be reviewed and the Engineer advised as to their
likely efficacy.

Instruments which Reach Action Value

Instruments that reach Action Value will be reported to the Construction Team, MTRC and
IMC. Where considered necessary, the exceedance will also be reported to other relevant
stakeholders, relevant utilities owner or other private owner.

The GE| will advise the relevant Section Head of the Construction Team to implement the
predefined detailed plan of action to prevent the Alarm Value being reached. The actions
may need to be revised depending on the actual site conditions and a review of the
surrounding data and engineering interpretation. Other instruments at the surrounding,
structures & utilities will also be reviewed to obtain a broader understanding of induced
settlements and any adverse trends. Site inspections shall be carried out in the vicinity of
the exceedance and report any signs of distress or damage immediately.
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An updated IR will be provided which will be reviewed against the current construction
activities and whether the measured movements are in line with the predicted levels. A
predefined emergency plan of action form will also be prepared which identifies the
predefined actions including active response actions to be implemented in the event that
the Alarm Level is reached. Where appropriate, the predefined emergency plan of action
will be agreed with the relevant owner.,

It will be the responsibility of the Instrumentation Engineer to coordinate preparation and
submission of the updated IR and ensure that all relevant parties are informed. The
updated IR will be agreed and endorsed by the RGE and will be submitted to the MTRC
for record.

Instruments which Reach Alarm Value

Instruments that reach Alarm Value will be reported to the Construction Team, MTRC and
IMC. Where considered necessary, the exceedance will also be reported to other relevant
stakeholders, relevant utilities or other private owner. This will be communicated either
through the Engineer or directly from the Contractor (to be agreed with the Engineer in the
instrumentation meeting).

The GEI will advise the relevant Section Head of the Construction Team to implement the
predefined emergency plan of action to prevent any further movement. The actions may
need fo be revised depending on the actual site conditions and a review of the surrounding
data and engineering interpretation. Other instruments at the surrounding, structures &
utilities will also be reviewed to obtain a broader understanding of induced settlements and
any adverse trends.

It will be the responsibility of the GEI to coordinate preparation and submission of the
updated IR and ensure that all relevant parties are informed. If the GE| considers that
there is a real risk to the safety of the construction works which may warrant stoppage of
the Works, he will inform the Project Director and the MTRC immediately and make a
recommendation that the works be stopped and/or that emergency actions be
implemented. The Project Director will decide whether the works should be stopped. In the
event that the Project Director decides to stop the works, the works may only recommence
upon the agreement of the Project Director. Where appropriate, the Project Director will
directly contact the relevant Section Heads of the Construction Team to discuss and agree
the implementation of the proposed EPA( Emergency Action Plan) to prevent further
movements. The common method may be applied such as re-charging method or
othermeans of the tempoary works ( construct the slurry wall) etc.

Review of Effectiveness of Response Actions

Intense monitoring will continue following the implementation of the Response Actions to
verify whether the Actions are having the desired effect of controlling movements and
safeguarding the structure. The effectiveness of the Response Actions will be reviewed
during the Regular Instrumentation Review Meeting.
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The effectiveness of the response actions will also be reviewed in the GIIR ( Geotechnical
Instrumentation Interpretative Report) The review may include the instrumentation data
and trends, an assessment of the current stage of construction activities and a prediction
of further deformation or responses as a result of implemented Response Actions and
current construction activities.

3. Event/Action Plan for Excessive/ Insufficient Groundwater Levels
Event | Contractor’s Contractor MTR Potential MTR’s
Geotechnical measure ET
Engineer will be Leader
(Instrumentation) taken by
(GEI contractor
Trigger | (a)Alert {al} will be reported 1o the (al)}Regular site | Toreview the (a 1) No Action -
Levels Level Construction Team, MTRC inspection and closely Investigation
more than | and Independent Monitoring | monitoring  shall be Report with an
0.5m consultant (IMC)- MaxWell | carried out. updated (a 2) Increase
below within 24 hrs afier the Investigation groundwater
fower exceedance. (a2} continue to | Report (IR) Log | rechargerate.
baseline monitor, if groundwater | . Daily
level submit a  Investigation | level does not rise again menitoring until
Report with an updated | to  within  tolerance groundwater
Investigation Report (IR) | range within 48 hours, levels return to
Logto engineer and review the within
construction method to tolerances
nminimize the
groundwater drawdown.
(b)Action | (bl) will be reported to the | (b1)The actions may To review the (bl} No Action -
Level Construction Team, MTRC | need to be revised Investigation
more than | and IMC, Where considered depending on the actual | Report with an (b2) Increase
0.75m necessary, the exceedance | site conditions and a updated groundwater
below will also be reported to other | review of the Investigation recharge rate,
lower relevant stakeholders, | surrounding data and Report {IR) Log | Daily
baseline relevant ulilities owner or engineering . menitoring wntil
level other private owner. interpretation. Other groundwater
instrements at the levels return to
GET will advise the relevant | surroundin g, structures within
Section Head of the & utilities will also be tolerances.
Construction Team to reviewed to obtain a Review
implement the predefined broader understanding dewatering and
emergency plan ofaction to | of induced settlements recharging rates
prevent any further and any adverse trends, to identify the
movement Site inspections shall be suspected
carried out in the leakage
{b2) updated IR will be vicinity of the location. Submit
provided which will be exceedance and report remedial
reviewed against the current | any signs of distress or proposal to
construction activities and damage immediately, MTR.
whether the measured
movements are in line with
the predicted Ievels, A {b2)The updated IR will
predefined emergency plan be agreed and endorsed
of action form will also be by the RGE and will be
prepared which identifies submitted to the MTRC
the predefined actions for record,
including active response continue to monitor, if
actions to be implemented in | groundwater level does
the event that the Alarm noft rise again to within
Level is reached tolerance range within
GROUNDWATER MONITORING PLAN AND CONTINGENCY ACTION PLAN Page 100f 12
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48 hours and
investigate the ground
movements and building
movements in the
adjacent areas.

(cYAlarm | (el) The GEI will advise the | (cl} will be reported to To review the {cl) No Action --
Level relevant Section Head of the | the Construction Team, | Investigation
more than | Construction  Team  to | MTRC and IMC. Where Report with an (c2) Increase
1.0m implement the predefined | considered necessary, updated groundwater
betow emergency plan of action to | the exceedance will also | Investigation recharge rate.
lower prevent any further | be reported to other Report (IR) Increase the
baseline movement. The actions may | relevant stakeholders, Log. monitoring
level need to be revised | relevant uiilities or other frequency of
depending on the actual site | private ownerand to ground and
conditions and a review of | follow the emergency building
the surrounding data and | plan and remedial plan settlement
engineering  interpretation. markers in the
Other instruments at the | (c2) the Project Director adfacent areas.
surrounding, structures & | decides to stop the Daily
utilities  will also  be | works, ,Project Director monitoring until
reviewed to obtain a broader | will directly contact the groundwater
understanding  of induced | refevant Seetion Heads levels return to
settlements and any adverse | of the Construction within
trends. Team to discuss and tolerances.
agree the Implement the
(c2)GEE  to  coordinate | implementation of the predetermine
preparation and submission | predetermined EPA to EPA .
of the updated IR and ensure | prevent further Implement the
that ali relevamt parties are ; movements. The remedial
informed. If the GEI | common method may proposals and
considers that there is a real | be applied such as re- suspend the
risk to the safety of the | charging method or works until the
construction works which | other means of the groundwater
may warrant stoppage of the | temporary  works ¢ level rises to
Works, he will inform the | construct the slumry within tolerance
Project Director and the | wall) etc, range.
MTRC immediately and | Continue to monitor, if
make a recommendation that | groundwater level does
the works be stopped and/or | not rise again to within
that emergency actions be | tolerance range within
implemented, 48 hours and Review
the construction method
and suspend the work if
necessary
Trigger | (c) EIA Notify the MTR’s ET leader | Action per(al), {bl), To review the Action per (al), § Canmy out
EIA Action or his representative EEil {b2),(cl) and (c2) as Investigation (a2) (b1}, (b2), investigation
Action level more above. Report with an (c1) and {c2) as and repeat
level than 1,0m Submit the respective updated above, moenitoring
below remedial mitigation Investigation Implement the of the well to
lower proposal to MTR's ET Report {IR) Log | predetermine clarify the
baseline Leader. . EPA. result.
level Submit the Record the
respective investigation
remedial result and
mitigation satisfactory
proposal to remedial
MTR’s ET action
Leader. implementati
on on the
contemporan
eous log-
book.
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Contract 811A-West Kowloon Terminus Approach Tunnel (North)

Groundwater Monitoring AAA Value Emergency Notification

Contractor SIDE
AAA Exceedance EIA Action Level
Exceedance

ALARM valuce of groundwater
level triggered

EiA Action Level triggered

h 4

A

Monitoring team notify
Monitoring Engineer,
Ryan cho- 9704 6866
Alex Chan- 9363 6970
submit proposals for remedial
measures

h 4

Monitoring Engineer
Ryan cho- 9704 6866
Alex Chan- 9363 6970

submit proposals for remedial

Site Supervisor (SE)
(Bernard Man- 9866 3261)
Instrumentation Enginecr
checks and confirms the
reading is true/ checks ground
settfements at the adjacent
areas.

measures

Health Safety and
Environmental Manager/
Keith Gordon- 9277 7120

Envirenmental Officer
Kevin Wong - 53632008

MTRC SIDE

A

MTRC- Contract 81 A

Environmental Leader or his reoresentative EEII

y

Y

SIOW/ MTRC
receives the confirmations
from site engineer

CONE I/MTRC- Contract
8ilA

A

r

SCONE/MTR

|

A

Senior Construction
Safety
Adviser/MTRC

Construction Manager/ MTRH
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NOTES:
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WITH ORANING Ho. G11A/W/303/AAT/C05/101~106.
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TABLE 3: AAA RESPON
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Appendix 1,

Standpipe Piezometer Monitoring Report



Sol Data

Standpipe Piezometer

Monitoring Report

Express Rail Link Contract 811A
WKT Approach Tunnel (North)

Instrument ref. : PZ3

As-buift coordinate : £19168.10 Northing
834894.43 Easting

Date of initial : 29-Jul-2010

Initial reading (mPD) : 1.90

Reference level (mPD)

site .

The reference level for the AAA values is the lowest

G. L. (mPD):

Pipe Top level :

Tip level (mPD) ;

Alert
Action
Alarm

5.25
5.40
-29.86
0.00mPD e
(0.00mPD e
: 0.00mPD

groundwater table measured before the commencement of dewatering works on

2.50
o
[
£ 200 ;
D
3
> 1.50 A
2
i)
L 1.00 4
o
E
5‘_.“ 0.50 -
0.00 g - ; - : - : -
2%-Jul-10 31-Jui-10 10-Aug-10  20-Aug-10 30-Aug-10  9-Sep-10 19-5ep-10  29-Sep-10 9-Oct-10 18-Qct-10
Date
Max. value (m) 2.380 Min. value (m) 1.540
Movement Movement
Water Pressure . X
Date previous cumulative Remarks
level (mPD)
(m) (m)
29-Jul-10 1.90 - 0.00 Initial reading
2-Qct-10 2.25 0.03 0.35
4-Oct-10 2.23 -0.02 0.33
5-Cct-10 2.26 0.03 0.36
6-Oct-10 2.25 -0.01 0.35
7-Oct-10 2.28 0.03 0.38
8-Qct-10 2.26 -0.02 0.36
8-Oct-10 2.23 -0.03 0.33
11-Oct-10 225 0.02 0.35
12-Oct-10 2.26 0.01 0.36
13-Oct-10 2,24 -0.02 0.34
14-0Oct-10 2.20 -0.04 0.30




Appendix 2.

Gernal notes for dewatering




R/3/200 60500 PN

pot

PRMTED Bh

1. GENERAL NOTES FDR PUMPING TEST

1. THE CONTRACTOR SHALL SUBMIT METHOD STATEMENT AND PUMP WELL
DESIGN TO MTR & BD FOR AGREEMENT PRIDR T PUMPING TEST,

2. WATER LEVEL MEASUREMENT

DURING FUMPING AND RECOVERY TESTS. WATER LEVELS N
DEWATERING WELLS AND OBSERVATION WELLS SHALL BE S)MULATANEOUSLY
MEASURED AT THE FDLLOMING |MIERVALS:

1.

3. NOTES FOR RECHARGE WELL MON|TORING:

WHEN THE DRAWDOWN AT ANY ONE OF THE PIEZBMETERS IM THE VICINITY
SHOWN ON DRG. No. 811A/C/3DB/BCN/TOA/002 EXCEERS 1.0m FROM THE
MEASURED GROUND WATER TABLE THE RECHARGE WELLS NEARBY SHALL 8E

10,

AFTER COMPLETION OF |NSTALLATION OF RECHARGE WELLS.
A RESPONSE TEST FOR ALL RECHARGE WELLS SHALYL. BE CONDUCTED

TO CONF IRM THE EFFECTIVEMESS/FUNCTIONING OF THE RECHARGE WELLS
T0 THE SATISFACTION OF THE EWGINEER.

G:\Cod Admin\02.USTATION_PLOT, DRIVER\PCF_BN_COL. 3005PIpi

G209 - BIAKorking\B1A_C_303, ACN_TO4_00B.dgn

Defoult

PLOT DAY:
RODELNAKE
FRLENAME:

2. PUNPING TEST SHALL BE CARRIED DUT AFTER THE CONPLETION DF THE 5. SUPERYV]SIO
DIAPHRAGM ¥ALL. TABLE 1 OPERATED, - PERY N
1c ONE PERSON SHOULD BE AFPOINTED TO SUPERYISE THE VARIOUS TESTS, ALL
3. THE PUMPING TEST SHALL BE CARRIED OUT OVER A PERIGD TQ BE TINE FROM CONMENCEMENT INTERVAL BETWEEN 2. THE READJNGS OF PIEZOMETERS [N THE SPECIFIED VICINITY. OECISIONS REGARDING THE COLLECTION AND RECORDING OF DATA BEFORE.
AGREED WITH THE ENGINEER. OF PUMPING TEST (MINS} REAJINGS [MINS} ALL FLOW METERS AND PRESSURE GAUGES SHALL BE RECOROED DURJHC AND AFTER THE TEST SHALL BE REFERRED TO THE SUPERVISOR.
4. PUNPING TEST RESULTS WiTH AN ASSESSMENT REFORT SHALL BE SUBMITTED - 10 0.5 e EHOI MR oA ChARcE DPERATION AND SUBMITTED
. T0 THE EKGINEER FOR RECOAD. .
R A AR 0w : 0Tt o i - JE S St 1At L s AL 1 T
. 20 - 60 5 3. TURN ON THE MAIK VALVE TO BBTAIN NATER PRESSURE EQUAL 70 ;gééu EL’H :&arv’ggggzgg&giu M}gsaggma% %AEE mghu(g&.ag&fé[ﬂg }Egr
50 - 160 10 0.5 BAR AT ALL PRESSURE GAUGES. N
5+ DEMATERING WELLS SHOWN ARE MINIMUM REGUIREMENTS ONLY. - DETAIL SECTION 21 AND THE ACCURACY OF MEASUREMET REGUIRED. STAFF NEED
NOTNI THSTANDING THESE MINIMUM REQUIREMENTS, THE CONTRACTOR MAY 100 — 300 20 10 82 ADVISED OF 4NY SAFETY BEGUCAT ONSC N ohED
ADD ADD1 TLONAL DEWATERING ¥ELLS OR TAKE SUITABLE MEASIRES TO SUIT 06 = 1500 F A, TURN ON THE VALVES AT THE ALTERNATIVE RECHARGE WELLS AS .
' - e 1 S e s " TR S A Sl R A T
6. INSTALLATION RECORDS AND RESPONSE TEST RESULTS OF THE DEWATERING ARD THA UIPMENT 4 « INCL
WELLS AND DBSERVATION WEELLS SHALL BE SUBRITTED PRIOR T0 THE 5. MEASURE THE GROUND WATER LEVELS AT THE PIEZOMETERS IN THE DIFFERS ARE READILY AVAILABLE.
COMMENCEMENT DF THE PUNPING TEST. DURING RECOVERY PHASE. READINGS SHALL BE TAKEN SPECIFIED VICINITY 4 TIMES HGURLY.
CONTINUOUSLY UNY(L WATER LEVELS IN ALL THE CBSSRVATION 4. THE SUPERVISER SHOULD BE RESPONSIBLE FOR DETERNINING THE ACTUAL TIMES AT
7o THE MAXIMUM GROUNDWATER TABLE URAW DOWN DUTSIDE D[APHRAGK WELES HAVE RECONERED 10 THEIR PRE-TEST LEVELS FOR A PERIOD 6. ADJUST NI OF TURNS OF MAIN VALVES AND THE VALVES OF WICH THE TEST STARTS AND STOP. AND THE TIMES AT WHICH [NDIVIDUAL PARTS
WALLS AS RECORDED BY THE OBSERVATION WELLS SHALL NOT EXCEED tm OF TWO DAYS, WHICHEVER [S SOUNER. OR AS DIRECTED BY THE ENGINCER. RELEVANT RECHARSE WELLS AFTER EACH ROUND OF MEASUREMENT. OF THE TEST START. THE SUPERVISOR SHOULD ALSO ENSERE THAT THE MOMENTS
BLEDW THE EXISTING GROUND WATER LEVEL. PRIDR 7O TERM[NATING REAQJNGS THE EMGINEER SHALL BE NOTIF £D. UNTIL THE GROUND WATER LEVEL 1S RECONERED TO INITIAL LEVEL WHEN MEASUREMENT ARE 10 BE TAKEW ARE CLEARLY SIGNALLED 70 THE STAFF.
8. DEWATERING WELLS AND CBSERVATION WELLS SHALL BE PADTECTED FROM . SCTTLEMENT MONITORING POINTS AT STEADY STAIE. . TH R SHOULD BE R FOR 1SSUING SUITABLE FORMS FOR
DAMAGE. WORKS SHALL BE CARRIED GUT WITH DUE CARE IN PROXIMITY OF DURING THE PUMFING TEST AND UNTIL THE WATER LEVELS IK ALL THE DBSEAVATION 5 nEEuagiﬁ%’ﬂé?sué;‘&”ﬁfimﬁéaﬁ{ﬂ?&ﬁc %mu?ing u paLt EOR R
THESE NELLS. SELLS QUISIDE THE SITE HAVE RECOVERED T THEIR PRE-TEST LEVELS. THE 7. TURN ON THE REMAINING RECHARGE WELLS IF NECESSARY AS THE SUPERVISOR SHOULD ALSO KEEP A RECORD OF PROGRESS OF THE TEST WITH
SETILEMENT MONITORING POINTS AS SHOWN ON DRANING NO. B11A7W/308/AAT/COS/101 DIRECTED BY Tob on e DETAILS OF ALt CPERATIONS CARRIED OOY- INCLUD b nobmlan ArGraoy T
9. IF ANY DENATERING/OBSERVATIOH WELL [S DAMAGED DURING THE PUMPING 104 70 706 SHALL BE WOKITORED ONCE PER DAY. THE RESULTS SHALL BE PRODUGED IN : LEVELS, AGAINST TIIE IN THE CASE OF CONGIANE D | SChAReE SEns on rsenangd
BTN TI ey TRACTOR SHALL INFORM THE ENCINEER IMMEDIATELY AND ACCORDANCE WITH NTE 2., 10. RATE AGAINST TIME I THE CASE UF A CONSTANT-DRAMDOWN TEST. SO THAT AN
SINSTATEIENT SHALL BE CARRIED QUT AS SO0 #5 POSSTBLE. . DIAPHRAGK WALL WOVEMENT MORITORING POINT AT COWENCEMENT. DURING 8. THE CONTRACTOR SWALL EXERCISE WITK CARE 10 ENSURE THAT THE INDICATION CAN BE GAINED OF THE TYPE OF AOUIFER RESPONSE.
10.LEVELS OF FLOAT SWITCH SHALL BE PROPDSED BY CONTRACTOH. AND THE PUMPING TEST AND UNTIL ONE OAY AFTER THE GROUNDWATER RECOVERED TO GROGND WATER LEVEL AT EACH PIEZOMETER SHALL NGT BE RAISED
CONF [RMED BY THE ENGINEER. 175 QRIGINAL LEVEL. THE INCLINGMETERS INSIDE AND DUTSIOE THE DIAPHRAGH ABOVE THE INITIAL GROUND WATER LEVEL, , _ .
ALLs SHALL BE MONITORED DATLY. THE RESULTS SHALL BE PRODUCED . FUNCTIONING TEST PROCEDURE OF RECHARGE W
T e ING DAT éﬁ?hhff°ﬁ§ﬁf’5?a€ﬁ iﬁﬁ“ﬁﬁ%&?&?&%&%ﬁ?ﬁﬁ?"éuw " e 9. AFTER THE GROUND WATER LEVEL 1S STEADY AS DETERMINED BY THE 1. READINGS OF PIEZOMETERS IN THE SPECIFIED VICINITY SHALL BE TAKEN.
BEFORE AND DURING TESTIAG. . PUNPING TEST CRITERJA ENGINEER. THE CONTRACTOR SHALL MONITDR THE GROUND WATER LEVELS ALL FLOWMETRES AND PAESSURE GALGES SHALL BE READ AND ALL
AT THE RELEVANT PIEZOMETERS TWICE DAILY. AND ADJUST THE VALVES VALVES INCLUDING THE MAIN VALVE SHALL BE TUANED O
12.A COMPREHENS|VE PUMPING TEST SEQUENCE SHALL BE OEVISED. SEPERATED 5.t PUMPING TEST SHALL BE CONSIDERED ACCEPTABLE IF THE FOLLOMING AFTER EACH ROUND GF MONITORING. OPERATIDN OF THE RECHARGE WELLS RToR- 30 COMENCENERT_OF TESTING
INTQ FOUR TESTS: AN EOUIPMENT TEST, STEP TEST. CONSTANT DISCHARGE TEST CRITERIA ARE MET WHMEN THE WATER LEVEL INSIDE THE SITE REACHES THE SHALL CONTINUE UNTIL GROUND WATER LEVELS RECOVER 70 INITIAL LEVELS.
AND RECOVERY TEST [4 ACCORDANCE WITH BS 1SD 346862000, OESIGNATED LEVEL AS RECORDED BY THE OBSERVATION ELLS. 2. TURN ON THE MAIN VALVE TO DBTAIN WATER PRESSURE EQUAL 10
PUMPING TEST DETA s o SR s T S Y S ool L i Gt
S A H iY.
* CRITERIA MAXIMUN MAGH] TUDE 3. TUAN ON THE MAIN VALVES AT ALTERWATIVE RECHARGE WELLS.
1.0 PROCEDURES 15, THE CONTRACTOR SHALL SUBMIT THE REPDRT OF THE ABOVE OPERATIONS
GROUNDWATER LEVEL OROPS NOT WORE THAN 1m DAILY TO THE ENGINEER AT THE END OF EACH WORKIHG DAY, 4. MEASURE THE GROUND WATER LEVEL AT THE PIEZOMETERS N THE
tol. SUBMIT DETAILED DESIGN OF DEWATERING WELLS AND DBSCRVATION DBSERVED IN BBSERVATIDN | BELOW THE LOWEST MEASURED SPECIFIED VICINITY 4 TIMES HOURLY.
WELLS TO THE SATISFACTION OF THE ENGINEER. WELLS OUTSEDE SITE GREUNDWATER LEVEL 4 TES FOR RECHARGE WEL :
L] k]
3. BEFOR . DENA 4. NOTES FOR RECHARGE WELL: S, ADJUST THE NO. OF TURKS OF MAIN VALVE AND THE VALVES AT
-2 gﬁAELEBé"SEm%‘,HELEEEE%“%EL%HEUEEEWD& :%fﬂgssﬁftses 5.2 If GROUNDWATER LEVEL DUYSIDE TWE SITE DROPS TO NDRE THAN Im BELOW 1. THE RECHARGE SYSTEM 15 10 PREVENT ANY EXCESSIVE DRAWDEWN THE OPERATING RECHARGE WELLS AFTER EACH ROUND OF
ACCURATELY MEASURED, THE LONEST MEASURED GROUNDWATER LEVEL BUT THE GROUND SETTLEMENT OF GROUND WATER LEVEL DUTSIDE THE DIAPHRAGM WALL. THE PROVISION MEASUREMENT.  THE CONTRACTOR SHALL EXERCISE DUE CARE
DOES NOT EXCEED THE LIMIT GIVEN IN THE FOLLONING TABLE, THE PUMPING OF RECHARGE SYSTEM SHONN ARE WINIWUM REQUIREMENT. THE DURING THE TEST TO ENSURE THAT THE GROUND WATER LEVEL AT
1.3. DEWATERING WELLS THCLUDING DISCHARGE PIPES SHALL THEN BE TESE SHALL CONTINUE 10 PAOCEED. AFTER COMPLETION OF THE PUMPING TEST. CONTRACTOR SHALL TAKE ADD)TIOMAL MEASURES AS NECESSARY TO EACH PIEZOMETER SHALL NOT RISE BY 0.5m.
COMPLETED AND TESTED TO BE FUNCTIONAL. THE QESIGN ASSUMPTIONS SHALL BE REVIEWED BASED OK THE TEST RESULTS SATISFY THE LEMITING DRANDOWN OF 1
ARD THE RESULTS SHALL BE INCLUDED IN THE ASSESSMENT REPDRT AS STATED m
oA DEWATERING PUIES. WSTALLED SHALL BAIE SUFFICIENT DISCHAACE CAPACITY ¥ CLAUSE B, 2. THE GIE VALYES SHALL GF TURMED ON WAEN THE ORAYDOW CF " CONTRACTOR SHALL JDUIST 10 BaTAIN SiEa0y Gabom W
L LE L JAL .
DEKATERING WELLS T0 -27,000 nPD IMMEDEATELY AHEAD OF THE DlAPHAAGM TABLE 31 GROUND SETTLEMENT CRITERIA DUE TO DEWATERING GROUND WATER LEVEL AT NEARBY STANDPIPES £XCEED 1.0m. LEVEL FOR AT LEAST ONE HOUR.
WALL. THE CONTRACTOR SHALL TAKE RESPONSIBILITY TD ENSURE THE PUMPS SECTIGN M. ALLOWABLE SETTLEMENT 1mm) RECHARGE SHALL BE CUNTINUOUS UNTIL THE GHGUND WATER LEVEL
HAVE THE RECUIRED CAPACITY, SECT 1 IWE1-NC3A, WETA-WCZ0. WHI-WW3. 78 RECOVERS T0 THE IMITIAL READINE. 7. OPEN THE REMAINING RECHARGE WELLS.
T IR TERS A SATE JALVES 10 CINTRDL FLOW SHALL BE R e = 3. EXACT LOCATIONS (F RECHARGE WELLS SHALL BE DETERMINED ON B. CONTINUE MEASURING THE GAOUND WATER LEVEL AT ALL
T VST WAL Tt s 5 SITE AND TRIAL PITS SHALL BE EXCAVATED PRIOR TO SINKING PIEZOMETERS [N THE SPECIFIED VICINETY & TIMES HOURLY.
1.6. BEFGRE COMMENCEMENT OF THE PUNPING TEST. WATER LEVELS [N ALL L RECHARGE WELLS 10 AVDID DAMAGING EXISTING SERVICES AND
DEWATERING WELLS AND OBSERVATHON WELLS SHALL BE MEASURED AT SECT 3 {RS1-RS8. RS16-R522) 36 UTILITIES. 9. THE TEST 1S COMPLETED WHEN THE GROUND WATER LEVEL RISE BY 0.5
4-HOUR IRTERVALS EDR A PERIOD OF 24 HOURS. THESE SHOLLD FORM THE SECT 5 (NEZ1-WE2T, | 22
BASE SET OF INITIAL DATA FOR THE PUMPING TEST. SECT  5A (WEZB-NE33I 11 4, GRADING DF FINE SAND FOR SAND BRIDGE SHALL BE BETWEEN 10. TURH OFF THE MAIN VALVE.
600 MICRONS AND 1200 MICRONS.
11 ?HS'&Eﬁd?éﬁ'éﬁﬁ%&hiﬁf‘ég'E‘;e‘hh%"ﬁ%‘ﬁé’c‘&%%ﬁfsnms 5.3 PUMPING TEST SHALL BE STOPPED IN CASS THE GROUND/BUILDING SETTLENENT 11+ TURN DFF THE VALVE AT EACH RECHARGE WELL.
(SEE "NATER LEVEL VEASUREMENT® 1N NBTEZ Mn ks EXCEEDS THE LIuiT AS SPECIFIED IN TABLE 2 OF DRANING ND. S, BENTONITE/CEMENT GROUT MIX SHALL 8F
. 811A/W/I08/AAT/C0B/014 THE CONTRACIOR SHALL INVESTIGATE THE CAUSE 12, TAKE THE READINGS OF ALL FLOWMETERS.
1.4. DURING THE TEST. THE ACCUWULATED OPERATION TIME OF DEWATERING QF THE SETTLENENT AND [NPROVEMENT MEASURES SHALL BE PRAPOSED AND 35 kg BERTONITE 1 PER im GROUT 3
WELLS SHALL BE RECDRDED AT {2 HOUR INTEAVALS, IRPLEMENTED. 350 kg CEVENT , 13, SURVEY THE SETTLEVENT MARKERS AFTER THE TEST,
1.9, ALL MORITCRING DATA SHALL BE PRODUCED [N BOTH TABULAR AND + ASSESSMERT REPORT ; .
3’:‘53&‘#&5”"52‘5"”?92"}{‘5 Eolnst it Pt T8 e o \FTER COLETON OF THE PN, TESTs THE CORTACIOR SHALL FREPRRE A BALANCE WATER } 14. SUBMIT REPORTS 7O THE ENGINEER IMNEDIATELY AFTER THE TEST
5 TR S s ST Mo 00, MSED, N T, TEST SERULTS QISCIRSING TIE ASsieD Mo,
1.10. WATER LEVELS SHALEL BE MONITORED AFTER CESSATION OF PUMPING ' . THE CONTRACTOR SHALL SUBMIY TO THE ENGINEER A DETAILED
UNTEL RECOVERY TO INITIAL LEVELS IS COMPLETED DR AS INSTAUCTED }g }HE SH?ES‘,‘HE&"E&IE?E&H?EE 2!%EEAHiéﬁSAJEASREE?EﬁEoSﬂ%L AEERSSEE'”ED ARRANGEMENT OF THETNATER SUPPLY AND PIPE GRDUTING PRIOR
BY THE ENGIKEER. BY THE ENGINEER AS PART OF THE REOUTREMENTS FOR CONSENT APPE |GATION OF T3 THE COMENCEMENT OF THE WORKS.
111, ARY UNDUE GROUND/BLILDING MOVEMENT DR GROUNDWATER EXCAVATION. T. WATER SUPFLY TO THE RECHARGE WELLS SHALL BE ADEQUATE TOD
?grfggwﬂps%amﬂz REPORTED T0 THE ENGINEER IMMEDIATELY FOR MAINTAIN THE REQUIREQ WATER LEVELS AS SHONN ON THE DRAWING.
8. FLOW METERS AND PRESSURE GAUGES COMPATIBLE ¥ITH THE PIPE
FITTING TO RISER PIPES SHALL BE PROVIDED FOR ROUTIRE
MONITORING GF FLOW RATE AND WATER PRESSURE. THE WORKING
CONDITION OF ALL FLOK NETERS AND PRESSURE GAUGES SWALL BE
DENONSTRATER 10 THE SATISFACTION OF THE ENGINEER PRIGR T0
COMMENCEMENT OF MONITORING AND SHALL B PERIDDICALLY
} CHECKED THEREAFTER. ANY DEFECTIVE EOUIPHENT SHALL BE
REPAIRED OR REPLACED AT THE DIRECTION OF THE ENGINEER.
¢ THE WATER PRESSURE AT THE INLET TO INDIVIDUAL RECHARGE
WELLS SHALL NOT EXGEED 1 BAR.
DRAWN T TILE
e ] @MTR CONTRACT 8114
cEnED Y EXPRESS RAIL LINK WKT APPROACH TUNNEL (NORTH)
::TVED nuo:/}zuw N CONTRALTOR — IV CORTRACTOR'S DESIIER GEMERAL MOTES FOR DEWATERING
V20 AL WIS, G DIO510% ST B {‘) :‘“ﬁ“; S:L:T‘:ﬂgﬂ ggfm'
B ; NOIES MERED M _|100EC10 mmﬁ&mmnmmﬂm n v, — bena]m
A | FIRst JssuE K (1845619 T Sl e e i T T TR i, RV,
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Appendix 3.

Typical dewatering system
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500_50. FLOW METER

PINER SUPPLY & SWITCH NOTES: ‘ '
LOCKABLE CAST [ROM 150, 200 $B.150 mﬂsgg PIEZDMETER GATE VALVE BDARD FOR RECHARCE WELLS ——
HINGED COVER —\ CONCRETE SURRGUND POMER S "
UPPLY & T0 DISCHARGE SYSTEM 1, FOR DEWATERING WELLS TEST LAYOUT PLAN
EXISTING GROUKD SWITCH BOARD REFER O DRAWING NO. 811A/C/308/BCN/T4/010.
NN - P N PROTECTIVE COVER™——~~__ AR LINE EXISTING GRAUND LEVEL 2. FOR RECHATGE VELL LAYOUT FLAN REFER 10
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25 DA, PYE SLEEVE

GALVANISED STEEL PUMP

RISER PIPE DIA. 10 BE RIGID PYC PIPE MINJMIM
SPECIAL GRzEl COMPATIBLE WITH PuMp 38mm INTERHAL D]N.EITEﬂ
TIPE 4 DISCHARGE Li i ¥ITH 3om HOLES AT 15mm

S — CENTRES WRAPPED WiTH
| [ 2 LAYERS OF 2em NYLON MESH

PERFDRATED STEEL PIPE : Z

tMIN, (.D. 150mm) WRAPPED :

IN 2 LAYERS OF NYLON MESH CM-SNITCH LEVEL

10 BE 1m BELOW THE ~>— FLOAT SWITCH

FILTER MATERTAL |
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45 ¢ NG
CRNLIR W1 THORAWN d e MINIMUM BSmm EXTERNAL DIAMETER
BENTONITE FLOAT SH!TCH——(__._{ J CASING WITHORAWN iN STAGES

AS BACKILLING 1S PLACED

ATAHHL
HHHHEN

SUBMERSIBLE PLUNP

OF SUFFECIENT CAPACITY TOE LEVEL TQ BE DETERMINED
]L-. —wl B DESIGN EHGINEER SUBJECT 10
GRAVEL _l_ .| TOPUPING TEST 45D WELL
1 Z 150 BACKF[LL PLACED N STAGES
= DlAs AS CASING WITHDRAWN BACKF ILL
2 | 004 GRAVEL (3rm TO 10mmt
CABLE
DETAIL OF DEWATERING WELL (DW)
8 g N.T.S5. TYPICAL DETAILS OF OBSERVATION WELL (OW)
PIEZDMETER e — e
— H.T.S.
2 - FILTER Sap INOTES ¢ FLOAT SWITCH SHALL BE INSTALLED FOR SELECTED O¥)
2 BOTTOM OF
_Jnnl_LqL_um.i EXCAVATEDN ZOKE
15| MIH, UWKT STATION/
gfgfg,‘:%’:’““ PRESSURE GAUGE {20m SPACING MIN.)
VIBRATING WIRE PIEZOMETER
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FLOW METER
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T
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DK13 AIG N4 s X q
bWt R4 owte . | GRAVEL FILTER PACK o ®
DW15 RWIT ow17 e . o :h 3 GATE VALVE
e RWi& 015, 0w24 - \_7
3T s Teia AECHARGE ZONE EXISTING GROUND o 75 C.l. PIFE FLON METER
_ BOTTOM LEVEL VNI
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DBSERVATION WELL FOR SWITCH CONTROL i Y < e
NOTE:
" BRSO B I e s, e "
RWIE, A 4UTOMATIE ety SISTEW SuALL BE THSTALLED 10 DPERATE ANTe TYPICAL DETAIL OF RECHARGE WELL (RW) RECHARGE PIPING SYSTEM
0 BE INSTATE THE GREGIRaL. CROURD NATER LEoE THE GROUND WATER — e —————m—— IR
LEVELS DRAWN DOMN TQ 0.5m BELO! THE umclm nnmma WATER LEVEL. N.T.5. '
2. THE RIS IS THE RESERVE VELL. WHICH SHALL BE OPERATED IN THE EVENT ThAT
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Appendix 4,

Dewatering and observation well
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FRMTED 8Y:

THE DEWATERING TEST WiLL B
CARRIED DUT IN TWD PHASES

PROPOSER DIAPHRAGM WALL

EWATERING NOTES

« IN GENERAL. THE DEWATERING WELLS SHALL BE INSTALLED AT Sm AWAY
FROM THE DIAPHRAGM WALL AND 5m BELOW THE FOUNDING LEVEL.

2. THE BOTTON LEVEL OF THE DEWATERING WELLS (D¥1. OW14, DW1G. DW22.
Dw23. DW24 AND DW37) SHALL BE 6m BELOW THE FOUNDING LEVEL.

3+ IN GENERAL. THE RECHARGING WELL SHALL BE INSTALLED Bm AWAY FROM
? THE DIAPHRAGM WALL AND Sm BELOW THE DESIGN GROUND LEVEL (TD -1.500mPD)

4. THE RECHARGING WELL RW16 SHALL BE INSTALLED AT 5m AWAY FROM THE EDGE
OF WEST RAIL TUNNEL BOX AND 5m BELOW THE OESIGN GROUND LEVEL (10 -1.500mF0)

5. IN GENERAL. THE OPERATION OF RECHARGING WELLS IS SUBJECT 7D GROUND
" WATER LEVEL. EXCEPT RNIS AND RW16.

L 6. THE AN16 IS REQUIRED TO DPERATE DURING THE PHASE 2 DEWATERING PROCESS. REALTIME
MONITORING OF GROUND WATER LEVELS IS REQUIRED AT THE ZONE WITHIN 10m OF RWiG,
AN AUTOMATIC FEEDBACK SYSTEM SHALL BE INSTALLED TO DPERATE RWIG TO RE INSTATE
THE DRIGINAL GROUND WATER LEVEL WHEN THE GROUND WATEH LEVELS DRAWN DOWN

T0 0.5m BELOW THE ORIGINAL GROUND WATER LEVEL.

T. THE AM15 IS THE RESERVE WELL. WHICH SHALL BE OPERATED IN THE EVEN THAT THE AWI6
1S DAMAGED.

8. THE BOTTON LEVELS OF THE DBSERVATIUN WELLS INSIDE AND QUTSIDE THE EXCAVATION
ZONE SHALL BE tm BELOM THE TOE LEVEL OF THE DEWATERING WELLS AND tW BELON THE
TOL LEVEL OF THE RECHARGING WELL RESPECTIVELY.

9. THE LAYOUTS AND UBSERVATION WELLS ON_THIS DRANING ARE INDICATIVE. THE EXACT
LOCATIONS ARE TO BE DETERMINED ON SITE AND AGREED TO ALLOW FOR SITE CONSTRAINTS.
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NOTES:
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