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1. PROJECT SPECIFICS 

1.1 General 

The Construction period for the excavation of shaft & tunnel tentatively start from May 2010 to End Mar 

2015. 

This Plan is prepared in compliance with the Environmental Permit Condition 2.11. 

1.2 Project Description 

The Works to be executed under this project comprises but not exclusively, the following major items:- 

 

(a) The northbound and southbound tunnels from Mai Po Ventilation Building (VB1) to the Ngau 

Tam Mei Ventilation Building (VB2); 

(b) A TBM launch shaft at VB1, which also serves as a TBM launch shaft for Contract 826; 

(c) Cross-passages between the two tunnels; 

(d) Site formation at the Mai Po Ventilation Building site; 

(e) The Mai Po Ventilation Building and associated ventilation shaft, including ABWF Works; 

(f) External works including access roads, landscaping ad utility services at the Mai Po Ventilation 

Building; 

(g) Provision for Designated Contracts; 

(h) Earth mats; 

(i) Temporary accommodation for the Engineer; and 

(j) A temporary barging facility at Siu Lam including various facilities for the explosives unloading 

point. 

Our Contract 825 works area has been demarcated in Drawing No. 825/C/320/POC/T02/101 

(attached). 

1.3 General Overview of the Potential Groundwater Drawdown Risks 

With reference to Section 5 of the updated HIA report for Tunnel (North) deposited under EP Condition 

2.10 and Section 3 of the approved EIA report, the hydrostatic pressure is effectively supported by the 

pressure maintained in front of the TBM head, only insignificant impact was identified due to TBM 

operation. The un-drained design of TBM lining would not cause any groundwater drawdown after 

installation of lining. Refer to the SEEP/W assessment of Excavation And Lateral Support System (ELS) 

design which is attached in Appendix III of this Plan, there is no hydrogeological impact due to 

excavation works anticipated at the nearby fishpond located 110m away from the shaft. Nonetheless, 

groundwater monitoring with contingency actions in case of exceedance would be implemented as 

recommended under the EIA and HIA reports. 

2. GROUNDWATER DRAWDOWN CONTINGENCY PLAN 

Groundwater (GW) monitoring shall be undertaken in accordance with the approved drawings 

for monitoring works, and a monthly monitoring report presenting daily records of groundwater 

level and analysis for the variation shall be submitted to the Engineer (MTRCL). Any 

recommendations made and remedial actions taken in controlling the groundwater should also be 

documented in the monthly report. 
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Furthermore, regular monitoring work would be conducted and contingency actions under AAA 

would be carried out in order to closely monitor the ground water drawdown due to the works. 

There are two main works for the project. Namely, Mai Po Ventilation Shaft (MPV) and tunnels 

to Ngau Tam Mei. 

It is anticipated that MPV will entirely be in soft ground. The shaft excavation will only require 

temporary dewatering during their construction. 

Where shaft excavation takes place through Grade III rock, temporary support shall be installed 

to stabilise the rock mass. The permanent lining of the shaft shall consist of cast in place 

concrete backed by waterproofing membrane and geotextile. 

The tunnels will be designed as twin single bores using TBM. The permanent ground support 

will be in the form of an undrained precast reinforced concrete segmental lining providing 

immediate ground support and any overcut annulus will be back-grouted as TBM advance 

forwards. 

Hydrostatic head can be effectively supported by the pressure maintained in the front of TBM 

head which reduces groundwater losses at the TBM face. As a consequence groundwater 

drawdown due to TBM tunnel excavation is expected to be insignificant and ground settlement 

induces by groundwater drawdown is considered negligible. As the TBM bored tunnel lining 

will be designed as undrained, groundwater drawdown after installation of permanent lining 

should not arise. 

2.1 General Requirements 

• All necessary actions shall be taken to ensure that the works will not adversely affect the 

fish pond and the 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 (MTRCL). A set of initial 

readings of all monitoring instruments shall be submitted to the Engineer (MTRCL) for 

record purpose; 

• During the construction works, the piezometers and standpipe shall be monitored daily or 

more frequently as required by the Engineer (MTRCL); 

• Whenever, a significant difference between successive readings is observed / recorded, 

the Engineer (MTRCL) will be informed; 

• The Engineer (MTRCL) would inform Agriculture, Fisheries and Conservation 

Department (AFCD) of the start of excavation; 

• 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 (MTRCL) / local authority; and 

• Penta-Ocean Construction Co., Ltd. (POC) 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 (MTRCL) or his 

representative on site. 
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3. MONITORING LOCATIONS AND FREQUENCY 

Locations for the standpipes / piezometers were provided in Drawing No. 

825/C/320/POC/T02/101 (attached). GW monitoring would be conducted surrounding the 

excavation shaft for monitoring of the GW drawdown. 

Summary of standpipes / piezometers are: 

Instrument No. Location Monitoring Frequency 

ABH1 Beyond Site Boundary 

Daily (During excavation for 

tunnel) 

ABH2 Within Site Boundary 

ABH3 Within Site Boundary 

ABH4-P Within Site Boundary 

ABH24 Within Site Boundary 

ABH25-PU Within Site Boundary 

ABH25-PL Within Site Boundary 

ABH26-P Within Site Boundary 

ABH29 Beyond Site Boundary 

BH1-P Within Site Boundary 

BH1-S Within Site Boundary 

BH4-A Within Site Boundary 

BH4-B Within Site Boundary 

BH5-A Beyond Site Boundary 

BH5-B Beyond Site Boundary 

D254-P Within Site Boundary 

D254-S Within Site Boundary 

D256-P Within Site Boundary 

D256-S Within Site Boundary 

D257 Within Site Boundary 

D258 Within Site Boundary 

EDH18-P Beyond Site Boundary 

EDH18-S Beyond Site Boundary 

4. ALERT, ACTION AND ALARM LEVEL (AAA) AND EMERGENCY 

RESPONSE 

With reference to Drawing No. 825/C/320/POC/T02/100 (attached), the AAA response values 

for the water table (lowest groundwater level) are shown below: 

Monitoring Point Alert Action Alarm 

All 

Piezometers / 

Standpipes 

(Groundwater 

Drawdown) 

Within 

Works 

Area 

Boundary 

9500mm with 

reference to Lowest 

Historical 

Groundwater Level 

10500mm with 

reference to Lowest 

Historical 

Groundwater Level 

11500mm with 

reference to Lowest 

Historical 

Groundwater Level 

Outside 

Works 

Area 

Boundary 

500mm with 

reference to Lowest 

Historical 

Groundwater Level 

800mm with 

reference to Lowest 

Historical 

Groundwater Level 

1000mm with 

reference to Lowest 

Historical 

Groundwater Level 
Note: This table is taken from Drawing No. 825/C/320/POC/T02/100 
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4.1 Alert Level Exceedance 

(a) POC shall inform the Engineer (MTRCL) immediately; 

(b) POC shall immediately submit a written report to the Engineer (MTRCL) before 

Action Level status is reached. The report will also include actions to be implemented 

for reaching the Alert Level and Action Level; 

(c) POC shall implement the “Response Actions” identified in the report for reaching 

Alert Level; 

(d) Where it is considered and agreed by the Engineer (MTRCL) that movement trends 

indicate that “action level” may also be reached during the course of works, POC 

shall implement the “Response Actions” for reaching action level to limit further 

movement. 

4.2 Action Level Exceedance 

(a) POC shall inform the Engineer (MTRCL) immediately; 

(b) POC will implement the “Response Actions” for reaching Action Level to limit 

further excavation-induced structure/building, railway, roads, footpath, slope, utilities 

and ground movements and change in groundwater and piezometric levels, and to 

control vibrations, to maintain the structural integrity of adjacent structures/buildings 

and utilities and to carry out additional support measures where necessary; 

(c) POC shall take all necessary steps so that the Alarm Level is not reached; 

(d) Works may only proceed if the Response Actions have been implemented and are 

effective in the opinion of the Engineer (MTRCL); 

(e) POC shall make appropriate amendments to the report submitted at Alert Level stage, 

where necessary. 

4.3 Alarm Level Exceedance 

(a) POC shall inform the Engineer (MTRCL) immediately and the Engineer (MTRCL) 

will inform AFCD; 

(b) POC to implement emergency Response Actions to diminish the deformations and 

ground responses including the suspension of works; 

(c) POC shall submit a complete report to review of the construction methods, full 

history of the movements and Response Actions to be taken related to construction 

sequence for the Engineer (MTRCL) Approval. The Engineer (MTRCL) to provide 

an interim report to AFCD within 3 working days; 

(d) Works may only resume upon the written instruction of the Engineer (MTRCL); 

(e) Alarm Level exceedance and the Response Actions implemented would be included 

in the monthly EM&A report to EPD. 

 

4.4 Monitoring and Reporting Team 

(a) The contact of monitoring and reporting team of POC is shown below. The Sr. 

Construction Manager (SCM) will be the key contact person in relation to 

groundwater issues during tunnelling works. The Environmental Officer (EO) will be 

responsible to see that the Sr. Engineer (SE) implement the monitoring programme 



PENTA-OCEAN CONSTRUCTION CO., LTD.  

GW Drawdown Contingency Plan Ref: CVL/GWCP/908 Revision: 3 

Express Rail Link 

Contract No. 825 – Mai Po To Ngau Tam Mei Tunnels 

 

Page: 7 of 15 

 

 

and check the compliance with the project’s environmental requirements during 

construction; 

(b) The SE will also monitor the mitigation measures implemented by POC on a regular 

basis to check compliance with the intended aims of the measures. The duties and 

responsibilities of SE under this Plan are: 

- Supervise monitoring as required in this Plan; 

- Carry out regular site inspection to record the activities conducted; 

- Analysis the monitoring data, review the success of monitoring programme to 

confirm the adequacy of mitigation measures implemented; 

- Provide monthly monitoring record to the Mass Transit Railway Corporation Ltd. 

(MTRCL); and 

- Review Response Actions proposal with the SCM in the case of exceedance of 

AAA Levels. 

(c) The Sr. Construction Manager (SCM) will assist in the investigation and be 

responsible to identify the possible mitigation measures for alleviating the impact on 

groundwater/fish ponds, if any. 

 

Name Position Contact No. 

T. Nakayama Sr. Project Manager 9864-4906 

Philip Boothroyd Project Director 9309-1392 

S. Koketsu Sr. Construction Manager 9864-4907 

E. Yamaguchi Sr. Construction Manager 9864-4908 

I. Amino TBM Manager 9864-4331 

T. Seki Sr. Civil Manager 9723-4500 

N. Sakamoto Civil Manager (Tunnel) 9866-1078 

Y. Matsuda Deputy Civil Manager (Tunnel) 9864-4332 

S. Kawasaki TBM Engineer 9864 4088 

Eric Lee Sr. Engineer 9723-4725 

Tracy Chung Sr. Engineer 9723-4720 

Josh Liu Sr. Engineer 9723-4502 

M.C. Fan Sr. Engineer 9723-4672 

Michelle Kwan Sr. Engineer 9723-4503 

Y.W. Cheung Superintendent 9723-4721 

M.H. Isa Environmental Officer 9884-0810 
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4.5 Workflow Chart 

The workflow chart is as shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbreviations:  MTRCL – Mass Transit Railway Corporation Ltd.; ETL – Environmental Team 

Leader; IEC – Independent Environmental Checker; POC – Penta-Ocean Construction Co. Ltd.; 

AFCD – Agriculture, Fisheries and Conservation Department; EM&A – Environmental Monitoring 

YES 
Notify MTRCL, 

ETL & MTRCL 

notify IEC 

YES Notify MTRCL, 

ETL & MTRCL 

notify IEC 

YES 

POC implement 

the approved 

response action 

&submit report 

 

POC implement 

the approved 

response action 

&submit report 

POC inspect affected 

areas and physically 

monitor the situation 

POC inspect affected 

areas and physically 

monitor the situation 

Immediately inform Monitoring 

and Reporting Team 

POC notify MTRCL, ETL & 

MTRCL notify IEC, AFCD 

POC implement emergency 

actions specified in section 4.3 

 

Suspend construction works. 

Submit report on const. methods, 

full history of movement, 

Response Actions taken, etc. 

Incident inspection & emergency 

review meeting MTRCL/POC 

MTRCL approved report; POC 

resume work; ETL include 

exceedance in monthly EM&A 

report to EPD 

POC submit interim report to 

MTRCL & MTRCL to AFCD 

 

NO 

NO 

NO 

Carry out routine monitoring of 

groundwater level 

Compile, check and analyse data 

Any 

exceedance of 

Alarm Level? 

Any 

exceedance of 

Action Level? 

Any 

exceedance of 

Alert Level? 

Present daily / weekly / 

monthly report as necessary 
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And Audit  

 

4.6 Mitigation Measures 

As per Section 11 of the EIA report and Section 5 and 7 of the updated HIA report, 

mitigation measures to be carried out are summarized as below: 

 

Cut-and-cover excavation 

- Toe grouting should be applied beneath the toe level of the temporary/permanent 

cofferdam walls as necessary to lengthen the effective flow path of groundwater from 

outside and thus control the amount of water inflow to the excavation. 

 

- Recharge wells shall be installed as necessary outside the excavation to pump water 

obtained from the excavation back into the ground. 

 

- Subsequent to the completion of diaphragm wall construction and toe grouting and 

prior to the commencement of excavation work, a full scale pumping test will be 

undertaken to verify the water cut-off effectiveness and the effects of dewatering on 

adjacent structures.  

 

TBM tunnelling 

- Groundwater drawdown can effectively be reduced through ground treatment in the 

form of grouted canopy tubes drilled out from the segments to form an umbrella 

around the future excavation. Following pre-excavation grouting, construction 

activity is not expected to affect the existing local groundwater regime by more than 

1m. The permanent cast-in-situ lining would be designed and constructed as 

undrained, therefore long term groundwater drawdown is not anticipated. 

In case of AAA levels exceedance during construction of shaft or tunnelling, the 

Contractor shall inform both the Engineer and their design consultants immediately and 

submit plan of actions enclosing a series of actions (remedial measures) which would be 

taken to limit further groundwater level drawdown for the Engineer’s review and 

approval. Generally speaking, local practice often be used to limit excessive groundwater 

drawdown include groundwater recharge, application of hydraulic cut-off measures and 

detailed review of construction sequence and/or works design if found necessary. 

It should however be noted that the selection of mitigation measures would be reviewed 

on a case-by-case basis in view factors including effectiveness and applicability etc. 

4.7 Monitoring of Ecological and Fisheries Impact 

As per Ecological Monitoring Plan, the ecological monitoring would be carried out 

monthly during construction in the vicinity of Mai Po Ventilation Building Works Area. 

The monitoring area covers fishpond in the vicinity of the works area to ensure that any 

ecological and fisheries impacts due to groundwater drawdown is closely monitored. The 

number and abundance of avifauna species would be monitored during the ecological 
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monitoring. For details of ecological monitoring, please refer to the approved Ecological 

Monitoring Plan. The findings of which would be reported in the monthly EM&A report 

and reviewed by the IEC. 

5. CONCLUSION 

Regular monitoring work would be conducted and weekly report submitted to MTRC under 

“Geotechnical Instrumentation Interpretative Report”. Monitoring would be carried out in order 

to closely monitor the ground water drawdown due to the works and contingency actions would 

be carried out if there is any exceedance. 
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Appendix I – Drawings  
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Appendix I – Drawings (Cont’d) 
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Appendix II – Organisation Chart for GW Drawdown 

Contingency Plan 
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Appendix III – Extract from Detail Design Approval – 

Excavation And Lateral Support System (Option 2) 

Appendix F on Ground Settlement Assessment  
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Appendix IV – Letter from Consultant 

 

  




