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Hong Kong Section of Guangzhou-Shenzhen-Hong Kong Express Rail Link
(Environmental Permit No. EP-349/2009/E)
Condition 2.11 — Groundwater Monitoring and Contingency Action Plan
(Contract No. 810A — West Kowloon Terminus Station North)

Responses to Comments

No. Comments Responses

| refer to the subject plan submitted in your letter dated 1 March 2012.
Please find comments on the plan as below:

- The term “utilities” mentioned in the plan should include water | Noted and included in Section 3.1 of the revised plan.
mains.

- The standard monitoring frequency for observation wall (“well"?) | Text has been amended.
mentioned in para 3.2(3) should be clarified.

- Ultilities Monitoring Points (UMPs) should be installed to monitor | Layout Plans showing the existing instrumentation and monitoring for utilities
the settlement due to the proposed works. have been included in Appendix A, please refer to Drawing Nos.
810A/W/WKT/AAT/C06/022, 023 & 024.

In view of your tight programme of the project, you are reminded to
carefully review the comments and the plan to ensure compliance
with the relevant Environmental Permit conditions.
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About this document

This document is available for all project employees via the project network. We regularly revise this
document and the latest version is always available electronically. Once printed, the document should
no longer be considered to be the latest version. It may be distributed to the MTR Corporation (MTR)
and/or the Engineer's Representative on the understanding that any such document may not be the
latest version or it may be distributed to the MTR and/or the Engineer's Representative as a controlled
document in which case the front cover is to be stamped “Controlled Copy” in red and a copy number
added.

The Geotechnical Manager (GM) Leader is responsible for updating and maintaining the plan,
including the original hard copy, which should be signed by the person in charge of the project to
indicate approval.

The status of this plan is identified by a revision number and date on each page. Changes to the
document are identified by a vertical single line in the right-hand margin. On revision, the plan will be
uploaded as a whole to the project server. Technical Documents Module. The GM maintains a record
of the revision status of the plan, which is available on request.

If you have any enquiry relating to this plan, please contact the GM.

Revision History and Plan Approval

Section/Desc

00 6 Jan 12 Judy Chau E Marley John McLeod | Initial Issue

01 14 Feb 12 Judy Chau E Marley John McLeod | 1*' Amendment

02 18 Apr 12 Judy Chau E Marley John McLeod |2" Amendment
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1 Scope of Monitoring of Groundwater and Contingency Plan

Excavation activities invariably result in affect the ground water level. To closely monitor the
ground water level throughout the excavation of cofferdam of XRL810A, LGJV is proposing to
implement an intensive monitoring regime to control dewatering activities. The plan is also
prepared to fulfill the groundwater monitoring requirements stated in PS clause P30.12 — 30.19.
Pursuant to Condition 2.11 of Environmental Permit No. EP-349/2009/E, the plan would be
deposited to the Environment Protection Department of HKSAR by the Permit Holder.

Ground water level is monitored in accordance with clause G2.7.1 of General Specification and
clause 2.12 of the M&W specification (Civil), and controlled by means of recharge wells and pumps
as per Clause P13 “Special precautions and Requirements”.

Ground water table monitoring shall be conducted on a weekly basis on site as a precautionary
measure against possible impact to the structures, building and features due to the potential
groundwater drawdown induced by excavation or dewatering.

2 Trigger and Action Level Definitions

The trigger level is that the groundwater levels shall be maintained with respect to the existing
building within a range of +1.0m of an established upper baseline and —1.0m from an established
lower baseline. In line with the recommendation made in the EIA Report where its Appendix 11.8
“Hydrogeological Impact Assessment” refers, the level shall be set at -1.5m (action level) and
-2.0m (alarm level) from the established lower baseline.

The AAA value for groundwater table (lowest groundwater level) shall be set at +1.3mPD (Alert
Level), +0.8mPD (Action Level) and +0.3mPD (Alarm Level).

Please refer to Appendix B for AAA response values and event action plan for
excessive/insufficient groundwater level.

3 Monitoring Control of Construction Activities
3.1 General

To ensure that construction activities are controlled and therefore the potential risk of damage to
existing buildings and structures is mitigated, it is essential that all monitoring data is reviewed and
any instruments that have reached a trigger/ action level or are developing a potentially adverse
trend are reported to the Construction Team, Geotechnical Manager, Environmental Team (ET)
Leader and MTR. Intense monitoring of the structures and utilities (include gas, water mains, storm
drain and sewer, as shown in the drawings 810A/W/MWKT/AAT/C06/022, 023, 024) within the zone
of influence of excavation / dewatering works, and review of the monitoring data will be used to
control excavation activities.

3.2 DMonitoring of Observation Wells

The Contractor shall monitor the observation well (PZ5(SP), PZ5(PZ), PX6(SP), PZ6(PZ),
P27(SP), P27(PZ), PZ8, PZ9(SP), PZ9(PZ), PZ10, ASP16, SP4 to SP6, SP7A, SP8, SP9, SP11A,
SP12 to SP14) as shown in the drawings 8 10A/W/WKT/AAT/C06/021 (Appendix A). Details are
shown on 041,042 and 043 with due regard to the excavation and dewatering process,
groundwater level and any other construction constraints.
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The monitoring phases are defined as follows:

(1) Baseline Monitoring - monitoring carried out over an initial phase to establish the existing
groundwater level prior to commencement. It also allows the natural variations cause by
considerable groundwater fluctuation due to seasonal change and specific rainfall events, and
repeatability of the monitoring to be established.

(2) Active Monitoring - monitoring during active construction works within 50m of the observation
well. Active excavation works that require active monitoring are those that could potentially lead to
significant changes in the conditions of the groundwater level, these include dewatering and
excavation.

(3) Standard monitoring frequency for observation well shall be carried out by weekly.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Groundwater Management and Mitigation Measures

Baseline reference shall be taken from the standpipes located outside and inside the
Diaphragm Wall before any excavation of cofferdam.

When groundwater levels fall below or rises above the permitted tolerance range (i.e. 1Tm
above the upper baseline and 1m below the lower baseline), 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 (Appendix B), 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.

Groundwater levels will continue to be monitored on a weekly basis for the selected wells
during the ‘action period’ until the levels are within permitted range and then again on a
weekly cycle.

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

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

In general terms, where groundwater levels are observed to be low within the selected
wells, additional water can be added through the recharge wells. Where the level is too


kttam
Line


MTR/XRL810A

West Kowloon Terminus Station (North)

4.8

4.9

high, excess groundwater can be pumped out of the ground and discharge into the mains
drains.

Active monitoring frequency for groundwater shall be carried out by daily.

The groundwater monitoring record shall be submitted to Engineer by weekly.

Monitoring and Reporting Team

The organization chart and details information please refer to Appendix D.
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Appendix A

Instrumentation and Monitoring Drawings
(810A/W/WKT/AAT/C06/021, 022, 023, 024, 041, 042 and 043)
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A. NOTES ON MONITORING
1

+ GEOTECHNICAL INSTRUMENTATIONS SHALL BE MONITORED AT THE FREQUENCY SPECIFIED ON
DRAWING NO. B810A/W/WKT/AAT/COE/043.

DETAILS OF SETTING OUT CONTROL POINTS. BENCH MARKS. TEMPORARY BENCH MARKS ETC. USED FOR
gﬁ;T%sMﬁg;KHDNITORING SHALL BE SUBMITTED TO THE ENGINEER FOR AGREEMENT PRIOR TO COMMENCEMENT OF
v .

- AS-BUILT LOCATIONS OF ALL INSTRUMENTS INCLUDING CO-DRDINATES. LEVELS AND PHDTOGRAPHS SHALL
BE SUBMITTED TO THE ENGINEER FOR RECORD.

POSITIONS AND TYPES OF INSTRUMENTATION INDICATED ARE SUBJECT TO VERIFICATION. THE CONTRACTOR
SHALL INVESTIGATE THE SUITABILITY OF EACH LOCATION AND ADVISE WHETHER REVISIONS 10
EIE(S:}‘:EEENTAT[DN POSITIONS AND/OR TYPES ARE NECESSARY. FOR REVIEW AND ACCEPTANCE BY THE

- OIVERSION OF UTILITIES MAY BE CARRIED OUT BEFORE AND DURING THE PROGRESS OF CONSTRUCTION
WORKS. UTILITY MONITORING POINTS SHALL BE INSTALLED AT DIVERTED UTILITIES WHICH ARE WITHIN
30m OF THE WORK SITE. MONITORING OF THE DIVERTED UTILITIES SHALL BE CARRIED OUT

AT SAME FREQUENCIES AS PER CRIGINAL MONITORING POINTS FOR SUCH UTILITIES.

ADDITIONAL MONITORING POINTS SHALL BE INSTALLED BY THE COMTRACTOR TO REFLECT THE TEMPORARY
WORK DESIGNED BY THE CONTRACTOR. THE INSTRUMENTATION AND MONITORING POINTS SHALL BE SUBJECT
TO REVIEW AND ACCEPTANCE BY THE ENGINEER.

7. ADDITIONAL UTILITY MONITORING POINTS SHALL BE INSTALLED AS [NSTRUCTED BY THE ENGINEER.

B. PRIOR TO COMMENCEMENT OF THE WORKS. A SET OF INITIAL READINGS FOR ALL INSTRUMENTS SHALL BE
SUBMITTED TO THE ENGINEER AND B0 FOR RECORD. THE INITIAL READINGS MUST BE TAKEN TC OBTAIN
AN INITIAL BASE VALUE AT THE INSTRUMENT BY TAKING DAILY READING OF THREE SUCCESSIVE DAYS.

9. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTENANCE OF THE MONITORING POINTS THROUGHOUT THE
CONSTRUCTION PERIOD. ANY DAMAGED INSTRUMENT SHALL BE REPAIRED DR REINSTATED IMMEDIATELY AFTER
DISCOVERY OF THE DAMAGE TO THE SATISFACTION OF THE ENGIMEER. AS-BUILT INSTALLATION RECORD SHALL BE
SUBMITTED TO THE ENGINEER FOR RECORD. INITIAL READING SHALL BE TAKEN AND CUMULATED ON TOP OF
THE LAST READING TAKEN FROM THE DAMAGED INSTRUMENTS.

10.A COMPLETE RECORD OF MONITORING READINGS INCLUDING TABULAR AND GRAPHICAL PLDTS OF READINGS
SHALL BE CONTINUOUSLY UPDATED AND KEPT IN THE SITE OFFICE FOR INSPECTION 3Y THE ENGINEER AND
GOVERNMENT AUTHORITIES.

I1.SJ;|§]I§IDNITURING RESULTS SHALL BE SUBMITTED TO THE ENGINEER IN AN AGREED FORMAT ON A WEEKLY

~

[

Fs

wn

o

12.AFTER COMPLETION OF THE CONDITION SURVEY DF EXISTING BUILDINGS/STRUCTURES AND PRIOR TO
COMMENCEMENT OF CONSTRUCTION WORKS. SURFACE MOUNTED GRID CRACK GAUGES SHALL BE INSTALLED

L
ACROSS EXISTING CRACKS [DENTIFIEQ AS NECESSARY AND MON]TORED BY THE CONTRACTOR AS INSTRUCTED 8Y THE

ENGINEER.

13 INTERNAL COMDITIONS OF EXISTING DRAINAGE WITHIN OR NEAR THE SITE SHOULD BE INSPECTED BY AN
INOEPENOENT SURVEYOR APPOINTED BY THE CONTRACTOR WITH A CCTV CAMERA 3EFORE AND AFTER THE
CONSTRUCTION. IN THE EVENT OF ANY BLOCKAGE OR DAMAGE TO THE EX[STING DRAINAGE CAUSED BY THE
CONSTRUCTION, THE CONTRACTOR SHALL BE REQUIRED TO PAY FOR ALL NECESSARY CLEARANCE AND REPAIA
WIRKS. COMPENSATION AND ANY OTHER CONSEQUENCES ARISING THEREFROM TO THE SATISFACTION OF THE
DRAINAGE SERVICES DEPARTMENT.

14.VIBRATION MONITORING SHALL BE CAARIED QUT BY MEANS OF A VIBAOGRAPH READER ACCORDING T0
AAA VALUE IN DRAWING ND. B10A/W/WKT/AAT/C06/043.

15.RESPONSE TESTS SHALL BE CARRIED OUT ON ALL PIEZOMETERS AND STANOPIPES ACCORDING TO
GEQGUIDE 2 - GUIDE TO SITE INVESTIGATION PRIOR TO COMMENCEMENT OF WORKS AND AT MONTHLY [NTERVALS
THEREAFTER TO REVIEW THE PERFORMANCE OF THE INSTRUMENTATION.

THE_CONTRACTOR SHALL BE RESPONSIBLE FOR THE APPLICATION FOR EXCAVATION PERMIT FOR
INSTALLATION OF THE INSTRUMENTATION QUTSIDE THE SITE BOUNDARY.

o

'T.THE ALERT. ACTION AND ALARM LEVELS FOR ALL GEOTECHNICAL INSTRUMEMTATIONS ARE SPECIFIED ON
ORAWING NO. B1OA/W/WKT/AAT/COG/043. ONCE THE MONITORING READINGS REACH THESE LEVELS. THE
FOLLOWING ACTIDNS SHOULD BE TAKEN,

A, ALERT LEVEL REACHED

(1) THE CONTRACTOR SHALL INFORM THE ENGINEER.

(1} THE CONTRACTOR SHALL IMMEDIATELY SUBMIT A WRITTEN REPDRT TO THE ENGINEER REVIEWING

ALL TOTAL AND DIFFERENTIAL MOVEMENTS/DISTORTIONS TO DATE. ASSESSING THE EFFECTS OF THE

MOVEMENTS/OISTORTIONS ON MONITORED ELEMENTS AND PREDICTING FURTHER MOVEMENTS AND
THEIR EFFECT ON MONITORED ELEMENTS BASED ON THE TREND TO DATE.
(1110 _WHERE IT 1S CONSIDERED AND AGREED BY THE ENGINEER THAT MOVEMENT TRENDS INDICATE

THAT “ACTION LEVEL" MAY BE REACHED DURING THE COURSE OF THE 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 AOVISED
AS TO THEIR LIKELY EFFICACY.

ON LEVEL REACHED
) THE CCNTRACTOR SHALL INFORM THE ENGINEER AND BD/GEQ SHALL BE INFORMEQ IMMEDIATELY.
1) THE CCNTRACTOR SHALL IMMEDIATELY INSTIGATE THE APPROVED REMEDIAL MEASURES IN ACCOADANCE
WITH THE CONTRACTOR'S METHOD OF CONSTRUCTION. AGREED AT THE "ALERT LEVEL” STATUS.
(1T1) WORKS MAY THEN ONLY PROCEED IF THE REMEDIAL MEASURES HAVE BEEN IMPLEMENTED AND ARE
IN THE OPINION OF THE ENGINEER SHOWN TO BE EFFECTIVE.
(1V) THE CONTRACTOR SHALL SUBMIT AN UPDATED REPORT REVIEWING THE MOVEMENTS INCLUDING
DIFFERENTIAL MOVEMENTS AND DISTORTION. THE REPORT SHALL ASSESS THE EFFECTS DN MOMITORED
ELEMENTS AND PREDICT FURTHER MOVEMENT AND THE IR SUBSEQUENT EFFECT ON MONITORED ELEMENTS.
IK ADDITION. REVISED "ALERT LEVEL® AND "ACTION LEVEL” VALUES WHICH TAKE INTO ACCGUNT THE
IﬂﬁLgﬁﬁngRE’EB“L WORKS SHALL BE SUBMITTED AND APPROVED BY THE ENGINEER BEFORE WORKS

C. ALARM LEVEL
(1) THE CONTRACTOR SHALL INFOAM THE ENGINEER AND BO/GEQ SHALL BE INFORMED IMMEDIATELY,
UIT) THE SITE WORKS SHALL BE SUSPENOED. REQUIREMENTS FOR RESUMPTION OF CONSTRUCTION AND A
COMPLETE REVIEW OF THE CONSTRUCTION METHODS WILL BE REOUIRED AS [NSTRUCTED BY THE ENGIMNEEA.
(111) THE CONTRACTOR SHALL BE REQUIRED TO PROYIDE A REPORT DETAILING THE FULL HISTORY OF THE
MOVEMENTS AND REMEDIAL MEASURES ADOPTED [N RELATICN TO THE ACTUAL CONSTRUCTION SEQUENCE.
THE REPOAT SHALL CONTAIN A REVIEW AND INTERPRETATION OF THE EVENTS AND GIVE RECOMMENDATIONS
FOR ENABLING THE WORK TO PROCEED.
1Y) WORKS MAY ONLY RESUME UPON THE WRITTEN INSTRUCTION OF THE ENGINEER.
18.HO PILING WORKS SHALL BE CARRIED OUT WITHIN 1m DR AT A DISTANCE TO THE SATISFACTION OF
CORRESPONDING UTILITY UNDERTAKINGS UNTIL THEY ARE DIVERTED. THE CLEAR DISTANCE SHALL BE
REVIEWED BY THE ENGINEER SUCH THAT THE AAA VALUES FOR THESE UTILITIES WOULD NOT BE EXCEEDED.
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TA 1: MONITORING FR NCY TABLE 4 INSTRUMENTATION PROVISIONAL
BACKGROUND / STANDARD / ACTIVE MONITORING FREQUENCY INSTALLATION LEVEL
INSTRUMENT TYPE PROVISIONAL PROVIS|ONAL
BACKGROUND STANDARD ACTIVE INSTRUMENT NO. INSTALLATON LEVEL INSTRUMENT NO. INSTALLATION LEVEL
(mPD) (mPD)
GR =
OUND SETTLEMENT MARKER BI-WEEKLY WEEKLY DAILY T - PR =
BUILDING SETTLEMENT MARKER BI-WEEKLY WEEKLY DAILY PI5(5P) 50 153 ST
UTILITY SETTLEMENT MARKER BI1-WEEKLY WEEKL Y DAILY PZ6(PZ) -22 154 -28
INCLINOMETER IN DIAPHRAGE WALL BI-WEEKLY WEEKL Y TWICE DAILY PZ6(SP) -22 155 & 156 -33
PI7(PZ) -17 157 -48
INCL INOMETER IN GROUND /
INCLINOMETER 1N SLOPE BI-WEEKLY WEEKLY TWICE DAILY PIT(SP) 7 1520 e
Pz8 12 1521 -38
EXTENSOMTER IN GROUND BI-WEEKLY WEEKLY DAILY FTSIPT) Hh e o 3
TILT MARKER BI-WEEKLY WEEKLY DAILY PZ9(SP) 6.5 1523 21
PIEZOMETER / STANDPIPE BI-WEEKLY WEEKLY DAILY PZ10 -10 1524 & 1525 -28
VIBRATION CHECK POINT BI-WEEKLY WEEKLY DAILY 5P4 -20
PS5 2
STRAIN GAUGE BI-WEEKLY WEEKL Y DAILY e - TABLE 5: PROVISIONAL INSTALLATION LEVEL
OBSERVATION WELL BI-WEEKLY WEEKLY TWICE DAILY IR 3 FOR IN-PLACE INCL INOMETER
TUNNEL SETTLEMENT MARKER _ " ¥ P8 -4
(KU. KD) BI-WEEKLY BI-WEEKLY BI-WEEKLY - PROVIS|ONAL PROVIS 1 ONAL
i, 20 INSTRUMENT | jucraciaTion | INSTRUMENT | rueTal LAT 10N
SP11A -10 TYPE & NO | EVEL (mPD) TYPE & NO | \EVEL (aPD)
TA : AAA RESPONSE VALUES FOR SETTLEMENT . ANGULAR DISTORTION AND VIBRATION SP12 -10 102 -25.9 [D260 -38.12
SP13 -10 103 -29.0 (D261 -39.38
2k P14 10 1016 -21.52 1D262 -40.24
HE SPONSE. VALLES ASP16 30 1017 -23.04 10263 —47.9
EOIA T30 1018 -24.29 10264 —47.8
VIBRATION =5 = 10110 -23.18 [D265 -44,84
5 - 10206 -21.24 10266 —44.67
NAME OF BUILDING. SETTLEMENT ANGULAR DISTORTION TRANSIENT VIBRATION PROLONGED VIBRATION G -2 10207 —21.82 10267 -44,67
STRUCTURE OR UTILITY l'gl 'igg 10208 -21.3 10268 —42.11
-39, 10209 -38.01 10269 ~40.69
PPVC (ms) PPVC (mm/s)
AVPL 1 TUDE ANPL 1TUDE 1015 -47.9 10210 -36.39 (D270 —37.56
ALERT |ACTION| ALARM (mm) (mm) 116 240 10211 -44.1 10271 -38.05
tmm) | (mm) (mm) ALERT |ACTION| ALARM ACTION| ALARM ALERT [ACTION| AL ARM 1019 27.0 —paaE— | a7 eo 10272 37.29
1020 By 10241 -39. 41 D273 —21.58
AUSTIN STATION & TUNNELS 10 | 15 | 20 [1:2000[1:1500(1:1000 18 | 25 0.2 8 12 | 15 0.2 T T 10244 -22.65 D274 -20
o 26'0 10245 -23.38 D275 =17.2
X VERT GC / JR 10 15 : : : ; : SN 10246 -22.96 10276 -17.69
BOX CUL 20 |1:1500(1:1000{ 1:500 18 | 25 0.2 12 | 18 | 25 0.2 10108 T : 5517 -
UTILITIES (GAS. ELECTRICITY. _ . . 10109 -19.7 1D248 -23.96
DRAINS & SEWER. TELEPHONE) | 'O | 20 | 25 [1:1500]1:1000| 1:500 18 | 25 0.2 12118 | 25 0.2 10201 ~25.8 [D249 24,49
10202 =25.2 10250 -25.79
UTILITIES (WATER MAIN) 8 12 | 15 [1:2000[1:1500/1:1000 18 | 25 0.2 12 | 18 | 25 0.2 10203 Y T T I T —
10252 -23.16
e e [D253 -24.45
GROUND 12 | 18 - - - = = = - - = = 5 .
= :gg?g i;? [D254 ~25.54
KOWLOON STATION ] _ . =18, 10255 -23.44
DEVELOPMENT - SORRENTO 8 12 15 (1:2000{1:1500/1:1000 18 25 0.2 8 12 15 0.2 10213 =52:h 10256 -22.82
10237 -43.2 10257 -31.14
KOWLOON STATION ) . i .
DEVELOPMENT ~ THE WATERFRONT | & 12 | 15 |[1:2000/1:1500(1:1000 18 | 25 0.2 8 12 | 15 0.2 10238 -45.4 10258 36.57
10239 48.8 10259 -38.05
KOWLOON STATION . ] . -
DEVELOPMENT - THE ARCH 8 12 | 15 [1:2000[1:1500(1:1000 18 | 25 0.2 8 12 | 15 0.2 t?‘z4o 458
0242 NOTES:
FOOTBRIDGE FB14 8 12 15 |1:2000[1:1500(1:1000 18 25 0.2 8 12 15 0.2 21.6
161 5.5 1. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH
. /AAT/ ! . A
m“é?\%éﬁﬁég E‘?é[“a“%fﬁ??“‘ 10| 20 | 25 |121500)1:1000| 1:500 18 | 25 0.2 6 | 10 | 13 0.2 162 28 DRAWING NO. B810A/W/WKT/AAT/C06/021 TO 024, 032 TO 033
163 -21.5
2. LEVELS SHOWN IN THIS TABLE ARE DESIGNED LEVELS.
164 -40 EXISTING INSTALLATION LEVELS MAY BE VARIED SUBJECTED
1614 2 T0 ACTUAL INSTALLATION WORKS CARRIED OUT BY OTHERS.
1615 -33 3. INSTALLATION LEVEL OF DBSERVATION WELLS AND
1616 -35.5 VIBRATING WIRE PIEZOMETERS SHALL BE -28.0mPD.
TABLE 3: AAA RESPONSE VALUES FOR GROUNDWATER TABLE (LOWEST GROUNDWATER LEVEL) 'G'; -15
161 21
ALERT ACTION AL ARM 1619 28
PIEZOMETER / STANDPIPE NO. ALET ghls L o =
ALL PIEZOMETERS / STANDPIPES .3 +0.8 +0,3
REMARKS : THESE AAA VALUES ON GWT WILL BE FURTHER REVIEWED UPON THE LATEST GWT MONITORING RECORDS.
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MTR/XRL810A

West Kowloon Terminus Station (North)

Appendix B — Event / Action Plan for Excessive / Insufficient Groundwater Levels

Geotechnical

above upper
baseline level

if no significant
rainfall (>10mm)
has been recorded
in previous 48
hours, then (a1)

if significant rainfall
(>10mm) has been
recorded in
previous 48 hours
then continue to
monitor until levels
fall or rainfall stops
then (a2)

(b) Action level
more than 1.5m
below lower
baseline level

Continue to monitor, if

groundwater level
rises again to within
tolerance range
within 48 hours,
then (b1)
groundwater level
does not rise again
to within tolerance
range within 48
hours, then (b2)

Event Geotechnical Engineer MTR Manager (GM) Contractor
Groundwater « Notify the MTR. - Review and - Reduce and
level at the « Carry out investigation and analyse results recharge
selected repeat monitoring of the informed by GM. « Suspend the
monitoring well to clarify the result. - Review the recharge
wells is - Report results of the proposed until
observed to be investigation to the MTR remedial actions groundwater
outside the and direct contractor to by the falls back
permitted formulate remedial action. contractor. within the
range. = Increase monitoring - Supervise the permitted
frequency to check implementation tolerance
mitigation measures of the remedial range
Trigger | (a) Alert level Check against recorded actions (a1) Excess
Level more than 1.0m | rainfall groundwater to

be pumped out
of the ground
and
discharged
into the mains
drains. Daily
monitoring
until
groundwater
levels return to
within
tolerances

(a2) No Action

(b1) No Action

(b2) Additional
water to be
added through
the recharge
wells. Daily
monitoring
until
groundwater
levels return to
within
tolerances




MTR/XRL810A

West Kowloon Terminus Station (North)

(c) Alarm level
more than 2.0m
below lower
baseline level

Continue to monitor, if

groundwater level

rises again to within

tolerance range
within 48 hours,
then (b1)
groundwater level

does not rise again
to within tolerance

range within 48
hours, then (b2)

{c1)No Action

(c2)Increase
groundwater
recharge rate.
Increase he
monitoring
frequency of
ground, water
mains and
building
settlement
markers in the
adjacent
areas. Daily
monitoring
until
groundwater
levels return to
within
tolerances.
Implement the
remedial
proposals the
works until the

groundwater
level rises to
within
tolerance
range.
Event Environmental Manager MTR MTR's ET leader Contractor
EIA (c) more that - Notify the MTR's ET -Carry out -Action per
Action 2.0m below Leader. investigation and (a1), (a2),
Level lower baseline repeat monitoring (b1), (b2), (c1)
level of the well to clarify | and (c2) as
the resuilt. above,
-Record the -Submit the
investigation respective
results and remedial
satisfactory mitigation
remedial action proposal to
implementation on MTR’s ET
the Leader.

contemporaneous
log-book.




MTR/XRL810A

West Kowloon Terminus Station (North)

Appendix C — Standpipe Monitoring Record Sheet Sample

G MTR Corporation
C705 |GCL J3295)
Gammon KET Station and Overrun Tunnel

STANDPIPE MONITORING RECORD SHEET

Instrument ID : T05-FPG-EPZ-016(5) Type : Stand Pipe

Easting : 8311687.090 MNorthing : 815784 850 Initial Level : 12660 mPD
Location : Forbes Street Playground

Remark : Gl reference 102470WIL/D297(3)

Ground Mater Level vra Tine Plot For 7205-FPG-EPZ-MG{5)
1760 p - -f.0
a w60 460 o
] i 3 3
e L 4
~ 13.60 F - =d.0 g
£ 3 B 3
L : Iu"', el E)
11.60 F \ ) 94-2.0 2>
g === | o T Y% & »
< B s b e AP TR ) ] ‘%‘ " w E 7
L0 - Ky jv {i‘? ¥ EP P
- B0 E bl = 3 },‘“ E (Y]
- *.,\-{}! : ] 2
- I - 1 =]
& 70| Jz.0 E
5.8 e T
by = o gl o q o o o o o
2 z a 2 & 2 2 g 2 2 2
1 = a 3 =1 a 1 = a A =1
t £ I & z L 1 3 I I 2
T T Y Y i ‘; f& T 7 T T
g s 2 51 " 2 ¥ - = ] &
Total Daily Rainfall wes Tine Plot
150
12%
= 1o |
£
(o .
- AL
"
£
4 o5 F J
R T
I I | : PRTIDEE] ORI (R | A 1 1 | ” l I |I‘| ll
i ¢ § % = & 3% § % 3 =
T 5 2 3 & L& £ 3 5 5 3
T ._ S " ".: ‘,; i i T i K
: @ &% % % 4 % g 3 4
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West Kowloon Terminus Station (North)

G MTR Corporation
C705 ({GCL J3295)
Ga mm OI‘I KET Station and Overrun Tunnel

STANDPIPE MONITORING RECORD SHEET

Instrument ID : 705-FPG-EPZ-016(S) Type : Stand Pipe

Easting - 831187.000 Northing : 815754850 Initial Level : 12.660 mPD
Location : Forbes Street Playground

Remark : Gl reference 1024/WILD227(3)

Reading Reading | Offset | Water |Drawdown |Drawdown Remarks
Date Level |From Last |From Base
(m) (m) | (mPD) (m) (m]

2002-05-22 3.08 - 2.0 - 0.00 Base reading
2010-01-07 2.20 0.00 10.35 -0.76 0.78
2010-01-25 2.41 D00 10.25 011 0.85
2010-02-01 244 000 10.22 0.03 .82
2010-02-02 245 0.00 10.21 am -0.81
2010-02-02 245 0.00 10.21 0.00 -0.81
2010-02-09 1.95 0.00 10.70 -0.48 -1.10
2010-D2-19 22 0.00 10.44 0.26 -0.84
2010-02-22 224 000 | 1042 0.02 .82
2010-03-01 223 000 10.43 -0m -0.83
2010-03-08 2.31 0.00 10.35 0.08 075
2010-03-08 249 0.00 10.17 0.18 .57
2010-03-10 2.63 0.00 10.03 0.14 043
2010-03-11 2.60 0.00 10.06 -0.03 043
2010-03-12 251 D.00 10.15 -0.0e -0.55
2010-03-13 235 poo | 1031 -0.16 D71
2010-03-15 242 0.00 10.24 0.ov D54
2010-03-18 247 0.00 10.1@ 005 -0.50
2010-03-17 2.51 0.00 10.15 0.04 D55
2010-03-18 242 0.00 1017 -0.02 D.57
2010-03-18 247 0.00 10.1@ -0.02 050
2010-03-20 245 0.00 10.21 -0.02 081
2010-03-22 247 0.00 10.1@ 002 050
2010-03-23 2.48 0.00 10.18 0.0 -0.58
2010-03-24 243 0.00 10.23 -0.05 083
2010-03-25 242 0.00 1017 0.06 057
2010-03-28 2.52 0.00 10.04 0.13 044
2010-03-27 258 0.00 10.07 -0.03 047
2010-03-29 268 0.00 298 000 028
2010-03-30 285 0.00 £.80 0.18 -0.20
2010-03-31 278 0.00 238 -0.08 <0.28
2010-04-01 281 0.00 285 003 025
2010-D4-07 2.4 0.00 272 0.13 -0.12
2010-D4-08 257 0.00 10.0@ -0.37 040
2010-04-00 2.64 0.00 10.02 007 042
2010-D4-10 276 0.00 £.90 0.12 -0.20
2010-D4-12 2.88 0.00 238 0.22 <0048
2010-04-12 324 0.00 2.42 026 0.18
2010-D4-14 27N 0.00 2.95 -0.53 035
2010-04-15 3.43 000 223 072 037
2010-04-18 285 0.00 281 -0.58 o
2010-04417 3.68 0.00 B.98 0.83 0.62
2010-04-18 4.15 0.00 8.51 047 1.08 HB Alert{1.00m)
2010-D4-20 363 000 2.02 -0.52 0.57
2010-D4-21 3.80 0.00 877 0.26 0.83

Genersted by GEOMON at 2010-07-13 16:02 page 2af &
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e MTR Corporation
C705 |{GCL J3235)
G d4mm 0 n KET Station and Overrun Tunnel

STAMDPIPE MONITORING RECORD SHEET

Instrument ID : T05-FPG-EPZ-016(3) Type : Stand Pipe

Easting : 831187.090 Northing : 815754.850 Initial Level : 12 860 mPD
Location : Forbes Street Playground

Remark : Gl reference 1024/ WIL'D287(5)

Reading Reading | Offset | Water |Drawdown |Drawdown Remarks
Date Level |From Last |From Base
(m) (m) | (mPD} {m) (m)

2010-D4-22 4.02 000 Ea4 013 0.98
2010-D4-23 4.26 Do0 B840 024 1.20 HB Alert{1.00m)
2010-D4-24 4458 D.o0 B.18 022 1.42 HB Alert(1.00m)
2010-D4-28 40 Doo 885 -0.47 0.95
2010-D4-28 3.82 000 877 -0.12 0.83
2010-04-27 377 D00 8ag9 -0.12 0.71
2010-D4-27 3.78 D00 Bas 0.0 0.72
2010-D4-23 3.18 D00 2458 -0.60 0.12
2010-D4-29 264 D00 10.02 -0.54 0.42
2010-D4-20 1.97 000 10.82 -087 -1.28
2010-05-03 232 0.00 10.34 0.55 0.74
2010-05-04 267 000 292 035 0.38
2010-05-05 261 D00 10.05 -0.06 D45
2010-05-08 247 0.00 10.19 -0.14 -0.58
2010-D5-08 1.37 pDoo 11.2¢ -1.10 -1.69
2010-05-11 1.85 D00 11.01 028 -1.41
2010-05-12 1.81 D00 10.85 0.16 -1.25
2010-05-13 1.58 D00 11.07 -0.22 -1.47
2010-D5-14 1.71 D00 10.85 0.12 -1.35
2010-D5-15 D.48 000 12.18 -1.23 -2.58 LB Action(-2.40m)
2010-05-17 1.13 D00 11.53 065 -1.83 LB Alert(-1.90m)
2010-D5-19 0.28 D00 12.38 -0.85 -2.78 LB Action(-2.40m)
2010-D5-22 1.40 0.00 11.26 1.12 -1.68
2010-05-24 1.37 D00 11.29 -0.03 -1.69
2010-05-25 1.28 D00 11.37 -0.08 -1.77
2010-05-28 1.35 000 11.31 0.06 -1.71
2010-05-27 1.85 D00 11.01 0.30 -1.41
2010-05-23 1.88 D00 10.80 021 -1.20
2010-05-29 1.67 Doo 10.82 -0.18 -1.38
20170-05-21 1.72 D00 10.94 0.05 -1.34
2010-06-01 1.28 D00 10.70 0.24 -1.10
2010-D6-03 2.84 Doo 872 0.es -0.12
2010-06-04 223 D00 10.43 07 0.83
2010-06-05 244 D00 10.22 o021 .62
2010-06-07 246 D00 10.20 002 0.60
2010-06-08 324 D00 232 088 0.28
2010-06-09 247 D00 i0.1e -0.87 0.58
2010-06-11 3.16 000 2.50 0.6¢ 0.10
2010-06-12 3.45 D00 2.20 0.30 0.40
2010-06-15 351 000 215 0.05 0.45
2010-06-17 324 Doo 882 0.33 0.78
2010-06-18 3.20 D00 878 0.06 0.34
2010-06-14 225 D00 1041 -1.65 0.81
2010-06-21 2.8 D00 233 058 £.23
2010-06-22 2.78 D00 2.90 -0.07 0.30

Generated by GEOMON at 2010-07-13 15:02 pags3of4
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West Kowloon Terminus Station (North)

c MTR Corporation
C705 |GCL Ja295)
1 Ga m I‘I‘IO I‘l KET Station and Overrun Tumnel

STANDPIPE MONITORING RECORD SHEET

Instrument ID : T05-FPG-EPZ-016(5) Type : Stand Pipe

Easting - £31187.000 Northing : 815784.850 Initial Level : 12.660 mPD
Location : Forbes Street Playground

Remark : Gl reference 1024WILD207(S)

Reading Reading | Offset | Water |Drawdown |Drawdown Remarks
Date Level |From Last|From Base
(m) {m) | (mPD]} (m) (m)
2010-08-23 2.51 0.00 1015 -025 .85
2010-06-30 0.1 D00 12.05 -1.00 -2.45 LB Action(-2 40m)
2010-07-02 0.32 0.00 12.34 -0.28 -2.74 LB Action(-2.40m)

Generaied by GEQMON a1 2010-07-13 18:02 page4aof4
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Appendix D — Organizational Chart for the Groundwater Monitoring

Remark:

+

West Kowloon Terminus Station (North)

Myr. Eamonn Marley
Geotechnical Manager

(Contact No. 9011 0863)

Responsible: Report result of investigation
to MTR.

MTR Engineer

Mr. Marco Wong
Geotechnical Engineer
(Contact No. 9147 2149)

Responsible: Carry out investigation and
repeat monitoring to clarify the result;
Report result of investigation to GM.

Ms. Judy Chau
Instrumentation and Monitoring Engineer
(Contact No. 6187 9595)

Responsible: Outline the monitoring and
report system.

Instrumentation Survey Team

Communication link for co-ordination during the level

exceedance and unforeseeable incidents.






