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Glossary  
 

Term  Description  
mOD  Metres above Ordinance Datum  
mbgl  Metres below ground level  
Transmissivity  The rate of flow under a unit hydraulic gradient through a unit width of 

aquifer of given saturated thickness. Unit: [L 2/T]  
Screen  A well screen serves as the water intake of a well from an aquifer and 

prevents sediment from entering the well.  
Storativity  The volume of water release d from storage per unit surface area of the 

aquifer per unit decline in hydraulic head.  Dimensionless.  
 





https://dcenr.maps.arcgis.com/apps/MapSeries/index.html?appid=a30af518e87a4c0ab2fbde2aaac3c228
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limestone bedrock. The pumping wells should be fitted with submersible pumps and pressure 
transdu cers and connected to the SCADA system for remote control of the pumping rates.  
 
Injection wells  
If the proposed investigations indicate that injection is required, the injection wells are installed 
further away from the tunnel excavation between the alignment and existing structures and 
buildings to reduce the drawdown effects and prevent settlement of existing airfield infrastructure 
and buildings. The design of the injection wells will be similar to the pumping wells, except 
potentially with a small er diameter. The well efficiency of injection wells is generally lower than for 
pumping wells which is why approximately 25% more injection wells than pumping wells should be 
expected.  
 
Monitoring wells inside excavation  
In order to ensure that the require d drawdown inside the excavation is maintained but not 
exceeded, several monitoring wells will be installed inside the excavation. The monitoring wells will 
be drilled to accommodate up to two DN50 mm ID PVC piezometers installed to depths below the 
base o f the tunnel. The piezometers should be fitted with pressure transducers and connected to 
the SCADA system.  
 
Monitoring wells outside excavation  
A number of monitoring wells of similar design as the monitoring wells inside the excavation will be 
installed at the perimeter of the tunnel excavation. The purpose of these monitoring wells is to 
ensure that minimum water levels under the existing infrastructure is not exceeded.  
 
Supervisory Control And Data Acquisition (SCADA)  
The pumping rates will be controll ed remotely by a SCADA system based on the water levels 
recorded in the monitoring wells. All wells will be connected to the SCADA to optimise the pumping 
regimes and reduce the total abstracted volumes to a minimum.  
 
Piping and manifolds  
All pumping well s and injection wells will be connected through manifolds and a piping system. The 
piping system will primarily be located on the construction site but depending on the location of the 
injection wells piping is anticipated to extend beyond the construction  site. It is proposed to operate 
the groundwater lowering system as a closed loop system to avoid aeration of the injected 
groundwater and thereby reduce development activities of the screens in the injection wells. In the 
case where the drawdown effects o n the existing structures can be managed without injecting 100% 
of the abstracted groundwater, discharge to the nearby stream or sewer system will be required. 
This will likely require authority permission.  
 
Treatment  
It is expected that simple treatment s uch as sedimentation and aeration will be required before 
discharging to the nearby stream or sewer system. Treatment of the groundwater injected back to 
the aquifer is not expected to require treatment. However, the proposed investigations will allow 
for an assessment of the required treatment.  
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 Groundwater 

hazard description  

Current 

risk rating  

Description of current risk  Risk control measures  

within 300m of the proposed 

tunnel. However, dewatering is 

expected to occur in the 

sand/gravel lenses which 

would need to be hydraulically 

connected to a surface water 

bod y. This is deemed unlikely 

based upon the proximity of 

known water bodies.  

characterise groundwater 

situation.  

6 Creating a flow 

pathway through a 

bedrock aquifer fault  

Negligible  Construction activities are 

expected to occur above the 

fault but not through it. The 

risk is considered low due to 

the depth and scale of the 

works.  

None required.  

 

 

7 Clay heaving under 

the tunnel 

construction 

(hydraulic failure)  

High  Anticipating that the 

groundwater level, originating 

from the limestone aquifer, is 

at approx. 4 mbgl and 

limestone is encountered at 

approx. 28 mbgl under the 

tunnel alignment, there is risk 

of heave.  

Depressurisation of the 

limestone aquifer (through 

deep wells) may be 

required.  

8 Uplift/buoyancy of 

the tunnel 

(permanent phase)  

High  The anticipated high 

groundwater level presents a 

buoyancy risk for the proposed 

tunnel. The large volume of 

displaced ground will exert a 

significant upwards hydrostatic 

net pressure on the base of the 

tunnel.  

Should be counteracted 

within the tunnel des ign.  
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seasonal variations of groundwater levels. During the temporary groundwater lowering, 
groundwater monitoring will be conducted in monitorin g wells inside and outside the excavation.  
 
Groundwater modelling  
The results of the hydrogeological investigations described above along with the existing geological 
information should be used to set up a project specific 3D numerical groundwater model. T he 
groundwater model will be used to design the groundwater control system (coordinated with the 
tunnel design), to assess the effects on the environment and hence provide suggestions for 
reduction of settlement effects on existing structures and provide i nput for liaison with authorities.   
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APPENDIX 1  

ADDITIONAL AIRFIELD BOREHOLES - GIR BOREHOLE LOGS WITH 
LOCATION PLAN  
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APPENDIX 2  

NEW AIR TRAFFIC CONTROL TOWER BOREHOLE LOGS WITH LOCATION 
PLAN  
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