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" For the construction a shallow
excavqﬁon of circa 4m deep in a silty
sand a vacuum wellpointing, or a
55 suchon weII system is normally used.

e, - _ , Example of a Suctlon Dewatering System
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Water Management during
Construction of a standard
Stormwater Detention Tank
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Initial high
water table
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D1

Detention Tank

| D2

PR1

PW

Collection
Chamber

®
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?{ To
Discharge
Point
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Key

Detention Tank Depressurisation

. Dewatering boreholes
boreholes

Boreholes:

Isolation Chamber Depressurisation

borehole

Collection and discharge installations:

. Existing deep well

Q Piezometer

@ Header pipe

Settlement tank

@  Collection Chamber

@ @ Pipe to discharge point

Flowmeter

@ Perimeter Drain

| 1solation Chamber |

Gravity Sewer
(approx. 80m long)

I

Detention Tank
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PHASE 5: Isolation Chamber Completed, Excavation of Detention Tank

(m OD)
+40m -
+38m
+36m
+34m
+32m
+30m -
+28m
+26m -
+24m -
+22m
+20m -
+18m -
+16m
+14m -
+12m
+10m

to Final Formation Level

~ Mill Brook e

Pumping continues to allow continued reduction of the ground at the location of the Detention Tank.

When the Isolation Chamber has attained sufficient weight the flanged spigot is sealed with a blanking plate
and is encased in concrete. The Monitoring well adjacent to the |solation Chamber is decommissioned.

Note: Wells installed with active pumps are highlighted in RED
Decommissioned wells are highlighted in BLACK

Water level
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Electro-submersible
borehole
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0 . Underpinning

—

L e e i T v Segmental Shaft
Construction
Technigque
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Clear Water
Absiraction

c. 62 Lit/s
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Clear Water
Absiraction

c. 62 Lit/s
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Crane View
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HOELSCHER DEWATERING CANADA
Awarded contract for dewatering of
the CHAPLIN underground station.
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@D

OGI prepare Plan & Conceptual Model Drawings of the Underground Station in order to get a good understanding of the Geology and Structure.
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OGI OPTIMISED
DESIGN WITH
40 NO.
SUBMERSIBLE
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[ ]
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Successful Dewatering Operation i

R RECURSOS HIDRICOS GROUNDWATER SPECIALISTS

For a deep siructure constructed in a highly permeable soil or rock,
groundwater control produces a safe & stable working environment
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Abstracting Clear Filtered Groundwater
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Example of Clear Water
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Example of Dewatering Operation
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Successful Dewatering Operation

R RECURSOS HIDRICOS GROUNDWATER SPECIALISTS

Video showing xxxxx
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Consequnces

Average 62 lLitre/sec groundwater absiracted

Over a six month construction period

c. One Billion Litres
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Demand on Groundwater

Estimated abstractions from non-tidal surface water and groundwater in England by source,

2000 to 2018

12

10 1

m Non-tidal surface
water

Eillian cubic metres

® Groundwater

2000 2002 2004 2008 2008 2010 2012 2014 2016 2013
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Annual Abstraction ii
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Typical annual abstraction of
Groundwater in England

c. 2 kms, or
2 Million Megalitres, or
2 Billion cubic metres, or
2 Trillion Litres
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From Construction

Loss by Construction Industry could be 10% of
All Groundwater Abstracted in England
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Drought in England o
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R T e L o E E . Your account ‘ Home l.. News Sport |\- Weather l: iPlayer
=5 NEWS

i England drought: Everyone must
- rethink their water use, experts say

vw’m'
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Drought map for the first 10
days of April 2023, showing
that much of Europe faces a
water problem.
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Principle of Recharge System

R RECURSOS HIDRICOS GROUNDWATER SPECIALISTS

Schematic Model of a Pumping & Recharge System for Excavation Construction

) . S—

To Recharge

(Via Water
Treatment If Required) \

N\

Groundwater Drawdown by
Active Dewatering

4
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Cross Section Analysis of Pumping & Recharge System

Elevation (mOD)
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Example of a deep well groundwater recharge system
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Modelling of Recharge System
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Areal Analysis of Pumping & Recharge System

Head at Om
C—Line of recharge wells

Zero drawdown from background
groundwater level

1 - Groundwater flow path

— DRIVE

PITE

XCAVATION
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Case Study 1
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CASE STuDY |
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Conceptual Model of Drive Shaft, TBM Route & Reception Shaft PoRTUBLESA D0S

AR RECURSOS HIDRICOS @

The geology at the site generally comprised silty sands and gravels, overlying

glacial till containing cobbles and boulders. Stakeholders were concerned with
two main mechanisms for ground settlement at the site; setflement from ground
loss, and settlement from a reduction in pore water pressure Iin shallow deposits.
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dewatering clos Erskine bridge piers 7 Shaft during dewatering
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Principle of Recharge
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Ground Level
25.65m OD
h

BOUNDARY CONDITION
Fixed Head = 17.65m OD
SAND 200m from excavation
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Abstraction & Recharge Well Specifications
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Pumping Well

Electro-
submersible
Pump — with

Vacuum Boost

Sampling
Weather proof Starter o ) Control
mOoD N g To recharge 5 -
main
Armoured ] — To vacuum pump
cable from T
| distribution :‘ o
board Well head to prevent debris from Well Heéd to
entering the well and sealed to prevent debris from
NG maintain vacuum in borehole  — |———— entering the well
Bentonite "N Piezometer
) ) o:| formanual
—Riser Pipe dipping of
: well
Power Cable—) risg";‘i’;es?n?iﬁ
: Cable to support pump 50mm) ]
"""V_v-a-t?ry_T.a-lzI? _______ Hs inE Sampling Pipe A‘ MainLine | |:img| oo
: gate valve V‘ Gate Valves g
CLAY

Reception Shaft
Formation Level

Borehole
Submersible Pump

at 7.0mOD.

installed with inlet —4

...'.\......................................................................... SO R —

140mm Outside Diameter
129.2mm Inside Diameter
Well Casing

Borehole Submersible
Pump capable of delivering

)/ ofupto 2 litres per second

to the “V” notch weir tank.

125mm Outside Diameter
113mm Inside Diameter
Well Casing

NOT TO SCALE SCHEMATIC ONLY

524 24

Pressurised
Recharge Well
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Drilling of Borehole
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2131144 00

(Onas

213583222
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Installation of Abstraction WII
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Abstraction Well PORTUGUESA DS
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Pumping Well

Electro-submersible

Pump — with
Vacuum Boost
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Recharge Well st
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Pressurised
Recharge Well
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Congested site SR,
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PUMPING &
RECHARGE

SYSTEM
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Head contours & flow lines from Recharge to Abstraction Wells

I
EXTRACTION WELL

BOUND ARY CONDITION
Fixed Head= 10.00m OD
1moutside excavation
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Modelling of the Protection of Infrastructure & Resource

Finite element modelling demonstrated that a recharge system was feasible and would

prevent drawdown in excess of 0.5m below the bridge piers or the railway line

RECEPTION SHAFT Recharge Well R,l\\\\L\&AY

DRIVE SHAFT

—

INE 2

& Recharge Wells

PIER 13
| PIER 14
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Case Study 2 sssoonchs

CASE StuDY |l ok
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The Commonwealth =
Games Aquatic Centre A

Sandwell, Birmingham

“ /’ ‘,' ?’/ " 2
7 2
» ‘ r )0)
fe) ' ’;Q 4\/;\? » 3
2> X View of Sandwell Aquatics Centre during construction
X e § (Courtesy of Wates Construction)
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Commonwealth Games Aquatic Cenire - Plan ﬁééi‘%ﬁz‘ﬁé&m
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Commonwealth Games Aquatic Cenire - Section

NOTE: Perched Groundwater has been observed in

the Made Ground and Clay. This may be

A encountered at levels higher than displayed.
(m OD)
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o DU [*, | 170.45m OD ; :
170 P
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Suction Header Pipe surrounding Excavation FORTUG0ESA DOS
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Producing a Safe Working Environment oo (@D
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LICENSING

In England, the Environment Agency generally grants a licence to
abstract groundwater within an agreed pre-determined rate.

However, due to the current over-absiraction of groundwater from
the Principal Aquifer underlying Birmingham (the Chester Formation),

the EA specified the net abstraction rate as Zero for the Sandwell
Commonwealth Games Aquatics Centre Project.
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Location of Abstraction & Recharge Wells
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\ Impact Analysis - Simulated Piezometric Level
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The system required over 120 abstraction wells and 50 recharge wells, with each well individually
specified so groundwater abstraction and recharge were targeted at the appropriate aquifer
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Groundwater Conservation ii witio Al O G %
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A traditional approach would have resulted in the loss of
groundwater in the order of 250 (ML) Megalitres (250 Million Litres)

However, during the construction of the Aquatic Centre

100%

of the abstracted groundwater was recharged
back to the same aquifer from which absiracted.
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