
One St John’s Court, Meadowfield, Durham, DH7 8TP, United Kingdom 

Tel: +44-191-378-7010  Web: www.ogi.co.uk  Email: admin@ogi.co.uk 

 

OGI Groundwater Specialists Ltd - Registered in England and Wales No. 2448675 

 

 

The Dewatering Institute 

Our ref: JamesWatson_OGI Reference Letter (Rev0) 

 
11 November 2021 

 

For the attention of: The Dewatering Institute Awards Judge Panel 

 

Re: The Dewatering Institute Awards 2021 

Young Professional of the Year Reference Letter 

 

Dear Sirs, 

This letter of reference documents my strong view that my colleague James Watson deserves 

to win the 2021 Dewatering Institute Young Professional of the Year Award.  I have known 

James since 2017 when he joined OGI for an internship.  This was shortly after he had 

graduated from the University of Durham with First Class Honours in Geology.   

The following text in this letter is split into themed sections, which demonstrate why James 

meets the criteria to win this award.  James’ CV is also enclosed for reference (Enclosure I). 

Positive contribution to the Dewatering Industry: 

James has had a truly positive impact on the Dewatering Industry through all of his projects 

over more than four years, both nationally and internationally.  He has also contributed 

significantly to OGI’s Internal Research & Development programme. 

At OGI, his main roles are as a (i) Project Manager, and (ii) Designer of construction dewatering 

systems.  In these roles, James is meticulous in client communications, in his reporting, and in 

developing design specifications.  This ensures that the client is aware of the importance of the 

construction dewatering operation on their site and of related risks and mitigation measures.  In 

turn, this raises the profile and appreciation of dewatering in the general construction industry. 

In addition, James always carries out his work with integrity, ensuring that dewatering projects 

he is involved with are undertaken in an environmentally responsible manner.  Over recent 

years, through the nature of his work, he has become an expert in UK Environment Agency 

(EA) legislation applicable to the dewatering industry.  In the UK, construction dewatering is 

now a licensable activity, with licences/permits required for abstraction & discharge of water. 

James always seeks to ensure that EA legislation is complied with and that the client and 

dewatering contractor are aware of their environmental responsibilities.  Environmental 

Regulators in the UK have historically viewed construction dewatering as ‘dirty’.  This is largely 

due to historic poor practice in the industry of sump pumping and discharging silty water.  By 

working with regulators and ensuring dewatering operations are undertaken responsibly, James 

appears to be incrementally improving the hearts & minds of environmental regulators in their 

view of the dewatering industry. 
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Sustainability: 

James holds strong beliefs that environmental stewardship and sustainability are of critical 

importance in the management of water.  These beliefs have clearly been central in his career 

in the dewatering industry and also in his research interests.   

Recently, he has published two scientific papers as part of the Geoethics and Groundwater 

Management Congress - an international event which promoted the need for sustainable 

development within the water industry.  He presented his main paper entitled ‘Geoethics in the 

Design and Implementation of Temporary Groundwater Control Systems’ (see Enclosure II) as 

part of the congress programme.  He was also joint author in ‘The Role of Temporary 

Groundwater Control Recharge Systems in Water Conservation’ (see Enclosure III).  

In addition to the above, James OGI project manager in dewatering required for construction of 

the 2022 Commonwealth Games Aquatics Centre (see Enclosure IV).  Sustainable management 

of water resources was critical on this project due to its location in the EA’s Birmingham 

Groundwater Management Unit, which has the status of ‘restricted water available’.  In practice, 

to overcome EA water resource concerns, James led the design of over 120 No. abstraction 

wells and 50 No. recharge wells.  Recharge wells were required to ensure 100% of the 

abstracted water was recirculated back to the same strata from which it was abstracted. 

Progress and Development: 

James has been a tremendous asset to OGI, having started as a ‘technical assistant’ he is now a 

full Company Director.  This appointment is due to his passion and capability in the dewatering 

industry, which I have seen develop over the last four years.  

James is also working towards chartership with the Geological Society of London and aiming to 

be chartered with the Chartered Institute of Water and Environmental Management (CIWEM).  

Health and Safety:  

James has a clear understanding of the importance of construction dewatering as a health and 

safety critical issue.  This critical issue he readily communicates with the client and contractor.  

He always seeks to identify and mitigate risks in his designs, and marks residual risks which 

need to be accounted for by all relevant parties.  

At OGI James is a Health and Safety officer, and is part of the company health and safety 

committee.  He is also trained in first aid.  

I fully commend James for the 2021 Dewatering Institute Young Professional of the Year Award.  

Yours faithfully, 

 

 

Eur Ing Dr Stephen D. Thomas 

Managing Director & UK Registered Ground Engineering Adviser
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JAMES WATSON 
11/11/2021 

james.watson@ogi.co.uk 

ENGINEERING  
GEOLOGIST & DIRECTOR 

 

James Watson is an Engineering Geologist and Director at OGI Groundwater 

Specialists Ltd (OGI).  He started working at OGI in 2017, shortly after 

graduating from the University of Durham where he achieved a BSc (First 

Class Honours) Degree in Geology.  James is involved in all stages of the 

groundwater control design process at OGI, from developing conceptual 

ground models and mathematical models, to undertaking finite element 

analysis, producing design specifications and writing technical reports.   

 

James is also an expert in supporting clients with licensing and permitting requirements relevant to 

the Dewatering Industry.  Acting as an agent to the client he is regularly required to engage in 

liaison with key stakeholders such as the Environment Agency (EA).  James also regularly attends 

construction sites for the inspection, testing and monitoring of ‘as-installed’ groundwater control 

systems. He is currently progressing towards chartership with the Geological Society of London, 

with his specialist area being in hydrogeology and groundwater management.   

EDUCATION / PROFESSIONAL HISTORY 

• BSc (First Class Honours) Geology, University of Durham (2014-2017) 

• A-Levels, Barnard Castle School (2012-2014), Geography (A*), Biology (B), Ancient History (B), 
As-Level Mathematics (C) 

RELEVANT TECHNICAL SKILLS, CERTIFICATIONS AND TRAINING: 

• Skilled in Finite Element & Analytical Groundwater Modelling (Particularly SEEP/W & PLAXIS).  

• EUSR National Water Hygiene Card. 

• EUSR SHEA Cross-Country Pipelines Card.  

• Construction Skills Certification Scheme (CSCS) Card.  

• Fellow of the Geological Society of London (currently working towards chartership).  

• Clean UK driving license.  

PUBLICATIONS 

 
Geoethics in the Design and Implementation of Temporary Groundwater Control Systems  
Watson J., and Thomas S. (2021). In: Abrunhosa M. et al. (eds) Advances in Geoethics and 
Groundwater Management: Theory and Practice for a Sustainable Development. Springer. 
The Role of Temporary Groundwater Control Recharge Systems in Water Conservation  
Thomas S., Watson J., and Goodfellow T. (2021). In: Abrunhosa M. et al. (eds) Advances in 
Geoethics and Groundwater Management: Theory and Practice for a Sustainable Development . 
Springer. 

Groundwater Recharge Systems to Mitigate the Impact from Construction Dewatering  
Thomas S., Goodfellow T., and Watson J. (2019). In: Monteiro J. et al. (eds) INCREaSE 2019.  
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EXPERIENCE 

 

• Engineering Geologist, OGI Groundwater Specialists  

 

Key experience includes:  

 

• Regular design of innovative & environmentally responsible groundwater control systems.  

• Simultaneous management of multiple national and international projects.  

• Frequent liaison with key stakeholders including the EA and local councils.  

• Site visits for the inspection, testing and monitoring of groundwater control systems.  

 

Notable projects include:  

 

• Upgrade of Wastewater Treatment Works, Hull – Designer 

Concept design of a groundwater control system required to mitigate the risk of basal 

heave from artesian groundwater pressures.  Advanced Finite Element Modelling was 

undertaken in the design. The eventual solution included Tube-A-Manchette (TAM) 

injection grouting which reduced ground permeability.  This meant that risks could be 

mitigated without the need to over-abstract from the sensitive and strained Chalk Aquifer.  

 

• Great Yarmouth Third River Crossing, Norwich – Project Manager 

Design of a groundwater control system which had to account for tidal fluctuations in 

groundwater levels. Careful system design was essential to ensure that the risk of saline 

intrusion was mitigated.  Presence at key project meetings was required along with EA 

liaison and the preparation of abstraction license and discharge permit applications. 

 

• 2022 Commonwealth Games Aquatics Centre, Birmingham – Project Manager 

Design of an abstraction and recharge system to enable excavation to circa 7m below 

ground level.  EA legislation made this project particularly challenging because all 

abstracted groundwater had to be recharged into the same geological strata to mitigate 

water resource risks.  The dewatering design was considered a health and safety critical 

issue and as such regular client liaison and site presence was required to enable 

inspection, testing and monitoring of the system.  

 

• Upgrade to Water Supply Works, Southampton – Project Manager  

Innovative design of a groundwater control system comprising (i) suction dewatering wells, 

(ii) recharge wells, and (iii) vertical wick drains.  Site presence was required during system 

installation to verify that the design was installed and functioning as per specification.  The 

wick drain design meant that groundwater control works could be undertaken with an EA 

exemption, preventing major project delays.  
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Geoethics in the Design and Implementation of 

Temporary Groundwater Control Systems 

James Watson1 and Stephen Thomas1* 

1OGI Groundwater Specialists, Durham, UK, DH7 8TP 

*Corresponding author: Stephen.Thomas@ogi.co.uk 

Abstract. Geoethics are required at almost every stage of the design and imple-

mentation of Temporary Groundwater Control Systems. Although these systems 

are designed for temporary purposes, they can have long-lasting impacts on the 

environment if they are not designed and installed with geoethics in mind. These 

impacts can include (i) transfer of contaminants, (ii) saline intrusion, and (iii) 

damage to local watercourses. Engaging effectively with geoethics during the 

implementation of Temporary Groundwater Control Operations involves more 

than simply having a caring attitude. Effective engagement requires training, ex-

tensive knowledge, careful assessment of risks and meticulous planning and man-

agement. Experience shows that in cases where Temporary Groundwater Control 

Operations are implemented without active engagement in geoethics, there are 

not only environmental impacts, but also later consequential costs and project 

delays. Therefore, careful consideration of geoethics in Temporary Groundwater 

Control can be viewed as positive both morally and also commercially. This pa-

per documents some of the key stages in the design and implementation of Tem-

porary Groundwater Control Systems at which issues of geoethics are encoun-

tered. The paper also discusses the importance of a Design Risk Assessment 

(DRA) and an Inspection Testing & Monitoring (ITM) Plan in addressing iden-

tified issues of geoethics. 

Keywords: Geoethics, Groundwater Engineering, Groundwater Control,  

Design Risk Assessment, Inspection Testing & Monitoring Plan. 

1 Introduction  

Due in part to the world’s expanding population and resultant increasing demand for 

geological resources, geoethics is becoming an increasingly important global disci-

pline. This discipline has influence and implications in a number of sectors including 

Hydrogeology, Water Resources and Groundwater Engineering & Control.  

Despite the fact that Temporary Groundwater Control Systems are by definition non-

permanent in nature, issues of geoethics are encountered at almost every stage of their 

design and implementation. If these issues of geoethics are not carefully considered 

then there can be significant (and in some cases permanent) impacts on the environment 

including (i) transfer of contaminants, (ii) saline intrusion, (iii) damage to watercourses, 

and (iv) potential settlement of local structures. 
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The potential detrimental impacts of Temporary Groundwater Control Systems are 

usually experienced as a result of the system being designed by inexperienced person-

nel who do not fully appreciate the relevant issues of geoethics and consequent envi-

ronmental risks. To mitigate these risks, the designer must be more than just competent 

and caring. If the behavior of geoscientists is not guided by geoethical principles, even 

scientifically competent individuals may not find and choose solutions that are respect-

ful of the natural dynamics of our planet [Bobrowsky et al., (2017)]. 

Effective engagement with geoethics during the design and implementation of Tem-

porary Groundwater Control Systems involves training, extensive knowledge, careful 

assessment of risks and meticulous planning and management. The development of a 

Design Risk Assessment (DRA) and Inspection, Testing and Monitoring (ITM) Plan 

are key steps which ensure that issues of geoethics are identified and considered.  

Engaging with geoethics does not only have environmental benefits. Careful plan-

ning and management can reduce later consequential costs and project delays. There-

fore, there is often an economic benefit to engaging with geoethics during the design 

and implementation of Temporary Groundwater Control Systems.  

This paper documents some key stages in Temporary Groundwater Control at which 

issues of geoethics are encountered, including (i) abstraction well design, (ii) pumping 

system design, (iii) discharge & recharge, and (iv) decommissioning. The importance 

of a DRA and an ITM Plan in identifying issues of geoethics early on is also discussed.  

2 Issues of Geoethics in Temporary Groundwater Control 

Careful and meticulous planning during the preliminary design stages of a Temporary 

Groundwater Control System is essential if geoethics is to be engaged with effectively. 

The available Site Information must be reviewed with geoethics in mind. 

 It is critical that adequate Site information is available so that issues of geoethics and 

resultant environmental risks can be identified and planned for at an early stage (e.g. 

contamination risks, nearby sensitive watercourses, vulnerable aquifers etc.).  

 The following sub-sections document some, but not all, of the key stages in Tempo-

rary Groundwater Control at which geoethical issues are encountered.  

   

2.1 Abstraction Well Design & Installation 

Without appropriate design and installation, abstraction wells utilised in Temporary 

Groundwater Control Operations can have detrimental environmental impacts. Poorly 

designed abstraction wells will pump silty water which (dependent on the discharge 

location) can cause pollution, damage to habitats and clogging of culverts or sewers.  

Effective engagement with geoethics in the design and installation of abstraction 

wells involves taking steps to mitigate the potential environmental risks they pose.  

Abstraction wells are to be designed and installed to include (i) a suitably sized filter 

annulus, (ii) a suitable filter material which is selected based on the ground conditions, 

(iii) a suitable base cap, and (iv) a suitable casing slot size. If the above items are taken 

into account during appropriate well design then the risk of pumping silty water is min-

imised, resulting in the abstraction of clear, filtered groundwater (Figure 1).  
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Fig. 1. Example of clear, filtered abstracted groundwater 

 

2.2 Pumping System Design 

If the pumping system of a Temporary Groundwater Control System is over-designed 

or over-conservative then this can result in excessive drawdown and over-abstraction. 

If this occurs then there are a number of environmental risks including (i) reduction in 

baseflow to surrounding surface water features, (ii) reduction in water quality from re-

versing flow gradients from a salt-water source, and (iii) settlement of local structures.  

Mitigation of the environmental risks of excessive drawdown and over-abstraction 

is achieved by ensuring that the Pumping System Design is not over-conservative. Fur-

thermore, careful management on site is essential so that pumping can be reduced when 

appropriate (e.g. by throttling back or switching off certain pumps).  

Where feasible, pressure relief wells can be considered as a means of Temporary 

Groundwater Control. Pressure relief wells do not need to be pumped directly and can 

be designed and installed such that the abstracted groundwater is intercepted before it 

mixes with surface water and soil, so that the filtered water remains clear and silt free. 

 

2.3 Discharge and Recharge of Abstracted Groundwater  

Discharge of silty or contaminated groundwater can have a severe impact on the local 

environment, including wildlife and water resources. Discharge operations therefore 

need to be planned and managed in a geoethical way.  

To prevent silt and contaminant pollution, groundwater is first filtered using care-

fully designed wells, then, if required, the groundwater is chemically treated prior to 

discharge. Clear abstracted groundwater is also to be kept separate from collected 
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perched or surface water, as mixing reduces the quality of the abstracted water. This 

can be achieved using separate tanks, treatment facilities and discharge methods. 

In England and Wales, legislation means that Temporary Groundwater Control Op-

erations are now licensable activities (Water Abstraction and Impounding (Exemp-

tions) Regulations 2017). This means that permits are now required for both abstraction 

and discharge of groundwater in many parts of the UK. License applications should be 

made at an early stage in the design of a Temporary Groundwater Control System and 

must be strictly adhered to for both ethical and environmental reasons.  

Where feasible, Temporary Groundwater Control Recharge Systems can be consid-

ered as an alternative to conventional means of groundwater discharge (i.e. discharge 

to sewer or watercourse). Artificial groundwater recharge during Temporary Ground-

water Control involves the recirculation of abstracted groundwater back into the same 

geological strata by reinjection (via wells) or infiltration (via trenches or shallow wells) 

[Preene and Fisher (2015)]. This approach is geoethical and can mitigate environmental 

risks by (i) reducing drawdown at distance, and (ii) reducing net abstraction from the 

aquifer to negligible levels. The concept of Temporary Groundwater Control Recharge 

Systems is presented in Figure 2. This process is described in ‘Groundwater Recharge 

Systems to Mitigate the Impact from Construction Dewatering’ [Thomas et al., (2020)].  

 

 
Fig. 2. Concept of Dewatering and Artificial Recharge System. 

 

2.4 Decommissioning  

The decommissioning of Temporary Groundwater Control Systems is also an important 

issue of geoethics. If the Groundwater Control System is not decommissioned appro-

priately then there can be permanent damage to the environment. Wells can provide 

pathways for groundwater to travel between different aquifers and/or geological strata. 

This can result in the transfer of groundwater and potential contamination risks.  

Groundwater control wells must be decommissioned so that pathways for ground-

water transfer are sealed to prevent permanent seepage (i) between different aquifers, 

(ii) to the ground surface, or (iii) into buildings. Furthermore, wells must be decommis-

sioned with inert materials which do not pose environmental risks themselves.  

In the UK, Environment Agency Guidance on the decommissioning of groundwater 

control wells should be followed [Environment Agency - Good Practice for decommis-

sioning redundant boreholes and wells (2012)]. 
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3 Design Risk Assessment and Inspection, Testing & Monitoring 

3.1 Design Risk Assessment (DRA) 

The development of a Design Risk Assessment (DRA) is a critical step in designing a 

Temporary Groundwater Control System if engagement with geoethics is to be effec-

tive. The purpose of the DRA is to identify potential hazards, quantify the risks they 

pose and to document mitigation and control measures.  

While a DRA is not necessarily limited to environmental hazards and risks, it is 

strongly recommended that this category of hazards is included. Environmental risks 

are then documented in the DRA together with geoethical mitigation measures. 

A number of environmental risks are common to almost all Temporary Groundwater 

Control Operations (e.g. migration of contaminated water), but there are other project 

specific hazards and risks which can be included in the DRA.  

3.2 Inspection, Testing and Monitoring (ITM) Plan 

The development of an Inspection, Testing and Monitoring (ITM) Plan is considered 

good practice for the successful implementation of a Temporary Groundwater Control 

System if geoethics is to be engaged with effectively. The purpose of the ITM Plan is 

to document inspections, tests and monitoring activities required during the Temporary 

Groundwater Control works, from the drilling stage through to decommissioning.  

The ITM plan needs to be developed prior to the drilling, installation, cleaning and 

testing of the groundwater control system, and needs to document the relevant frequen-

cies and competence of personnel required for the inspections, testing and monitoring.  

If the ITM Plan is adhered to, then environmental hazards (which may have other-

wise gone unnoticed) can be identified at an early stage, before escalation. 

4 Case Study – Aquatics Centre, UK 

A geoethical approach to Temporary Groundwater Control was adopted by the authors 

on a major recent UK construction project. This project involved the construction of an 

aquatics centre which required excavation to 7m below ground level. A high water-

table, together with artesian groundwater pressures meant that groundwater control was 

essential, as the risk from groundwater was considered a health and safety critical issue.  

Early stakeholder engagement meant that a number of environmental concerns were 

identified during the preliminary stages of the project including (i) the regional water 

resource status, (ii) the protection of trees surrounding the site, and (iii) potential con-

tamination in the made-ground deposits. 

A Design Risk Assessment (DRA) was developed during the concept design stage 

which provided confidence to stakeholders that environmental risks were first identi-

fied and then considered. The DRA documented the environmental hazards, potential 

risks and proposed geoethical mitigation measures. Risks to water resources were quan-

tified as part of the DRA through groundwater modelling and test pumping.  
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The risks to the water resources were mitigated through the design and construction 

of a Temporary Groundwater Control Recharge System. This system enabled recharge 

of the abstracted groundwater back into the same geological strata.  

Wells were installed at distance from marked out ‘root protection zones’ so as to 

mitigate damage to the trees surrounding the site. Furthermore, soakaway trenches were 

excavated close to some trees to ensure that any drawdown did not starve them of water.  

Finally, potential contamination risks were mitigated through the design and instal-

lation of bentonite seals for both the abstraction and recharge wells. These seals ensured 

that pathways for groundwater flow were not created between the made ground deposits 

and underlying geological strata.  

The early development of a DRA and implementation of an ITM Plan meant that the 

project was managed geoethically with environmental risks identified and mitigated. 

5 Conclusions 

Issues of geoethics are encountered at almost every stage of a Temporary Groundwater 

Control Operation, from abstraction well design through to well decommissioning. If 

these issues are not addressed effectively then there can be detrimental environmental 

impacts and, in many cases, later consequential costs and delays.  

Effective engagement with geoethics during the design and implementation of a  

Temporary Groundwater Control System involves more than simply having a caring 

attitude. Effective engagement requires appropriate training, technical skill, extensive 

experience, and meticulous planning and management. 

The development of a DRA and an ITM Plan can help to ensure that geoethical issues 

and consequent environmental risks are identified and planned for at an early stage in 

the design and installation process. This results in the mitigation of environmental risks, 

and increases the likelihood of project success, both geoethically and economically.  
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The Role of Temporary Groundwater Control Recharge 

Systems in Water Conservation 

Stephen Thomas1*, James Watson1 and Thomas Goodfellow1 

1OGI Groundwater Specialists, Durham, UK, DH7 8TP  

*Corresponding Author: Stephen.Thomas@ogi.co.uk 

Abstract. The conservation of water is a prominent issue of Geoethics and is 

becoming increasingly important due to widespread groundwater quality and 

quantity deterioration in a number of regions worldwide. This deterioration in 

groundwater quality and quantity is often caused by over-abstraction from aqui-

fers and has resulted in global groundwater resource sustainability concerns. 

Construction groundwater control operations are usually temporary in nature; 

however, the impacts of these operations on groundwater resources and water 

conservation can be significant. This is especially true when temporary ground-

water control operations are required in areas where groundwater resources are 

already strained. In light of the water conservation issues faced, Groundwater 

Control Recharge Systems are increasingly being designed and implemented in 

order to mitigate the impact of temporary groundwater abstraction on groundwa-

ter resources. Where used, these systems (i) reduce the net abstraction of the tem-

porary groundwater control, and (ii) provide an alternative approach to the con-

ventional means of groundwater discharge (i.e. discharge to watercourse or sewer 

etc.). This paper discusses the principle of utilizing Temporary Groundwater 

Control Recharge Systems as a means of water conservation along with their ad-

vantages and disadvantages. A recent case study from the UK is also presented.  

Keywords: Groundwater, Geoethics, Water Conservation, Artificial Recharge, 

Construction Dewatering, Groundwater Control. 

1 Introduction  

Communities across the world face water supply challenges due to a number of factors 

including increasing demand, drought and contamination of groundwater [Miller 

(2005)]. The challenges faced mean that water conservation and the protection of 

groundwater resources are now major issues of Geoethics.  

Groundwater abstraction is relied upon heavily for the supply of water.  In 2010 total 

global groundwater abstraction was estimated to be circa 1000 km3/a of which 72 km3/a 

was within Europe [Margat and van der Gun (2013)]. The World’s dependence on 

groundwater abstraction means that temporary groundwater control for the construction 

industry needs to be planned and managed carefully so that water resources are protected. 

One method of mitigating the impact of temporary groundwater control operations 

on water resources is the design and implementation of Groundwater Control Recharge 

Systems.  Although this method is not regularly utilised in the United Kingdom, the 

implementation of Groundwater Control Recharge Systems during temporary construc-

tion groundwater control operations is not a new concept [Bock and Markussen (2007)] 

[Cashman and Preene (2013)] [Powrie and Roberts (2013)] [Preene et al. (2016)].  
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Historically, the additional monetary costs of implementing artificial recharge dur-

ing groundwater control operations has been a deterrent to construction companies, un-

less there is a site-specific requirement [Thomas et al. (2020)]. However, the increasing 

importance of water conservation and associated issues of Geoethics mean that this 

approach during temporary dewatering operations is being considered more frequently.  

Furthermore, recent legislation in England and Wales means that temporary ground-

water control dewatering operations are now licensable and regulated activities (Water 

Abstraction and Impounding (Exemptions) Regulations 2017). In some areas of the 

UK, this legislation means that temporary dewatering operations cannot be undertaken 

unless artificial recharge is implemented as a means of mitigating potential negative 

impacts on regional water resources. This has been experienced by the authors in some 

parts of the UK where license conditions have meant that one hundred percent of the 

abstracted groundwater must be recharged back to the same geological strata.  

This paper aims to present the principle, advantages and disadvantages of utilizing 

Temporary Groundwater Control Recharge Systems as a means of water conservation. 

One recent case study is also presented for a major UK tunnel construction project.  

2 The Principle of utilizing Groundwater Control Recharge 

Systems as a means of Water Conservation 

Temporary groundwater control for construction involves the abstraction of groundwa-

ter for the purpose of lowering the water table to a target level. This process mitigates 

groundwater related risks so enabling construction in safe & stable ground conditions. 

The groundwater abstracted during temporary groundwater control operations is typ-

ically discharged to local watercourses or sewers. These discharge mechanisms are gen-

erally straightforward and cost-effective; however, they can impact negatively upon the 

aquifer as they result in a reduction in the quantity of groundwater stored in the aquifer.  

This in turn can place excessive strain upon local water resources.   

Artificial groundwater recharge during temporary construction dewatering involves 

the recirculation of abstracted groundwater back into the same geological strata by 

reinjection (via wells) or infiltration (via trenches or shallow wells) [Preene and Fisher 

(2015)], generally without any intervening use. If the groundwater recharge system is 

designed and implemented appropriately, the groundwater quality remains constant, 

drawdown at distance is reduced and net abstraction from the aquifer is negligible.  

The recharge wells need to be designed to enable groundwater to readily discharge 

back into the aquifer, whilst at the same time preventing groundwater entering or inter-

fering with overlying or underlying geological strata. Careful design of the recharge 

well screens and appropriate design and installation of any required seals are therefore 

essential.  

Artificial groundwater recharge generally works best in permeable ground condi-

tions where the recharged water can readily soak away. It is also favorable if water 

levels are not flowing artesian or close to the ground surface (i.e. water level at depth). 

The temporary groundwater control recharge concept is illustrated in Figure 1.  
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Fig. 1. Concept Dewatering and Artificial Recharge System 

2.1 Advantages of utilizing Groundwater Control Recharge Systems as a 

means of Water Conservation  

Utilizing an artificial recharge system on a temporary groundwater control project re-

duces a number of environmental and water resource risks.  

The net abstraction from the aquifer is reduced to a negligible quantity, so preventing 

any impact to the local and regional groundwater balance.  

Drawdown at distance is reduced preventing the alteration of head gradients, which 

could lead to reduction in baseflow to surface water systems (e.g. streams, wetlands, or 

other similar water bodies), deterioration of existing abstractors, and contamination/sa-

line interface migration.  

2.2 Disadvantages of utilizing Groundwater Control Recharge Systems as a 

means of Water Conservation 

Recharge systems are not always a feasible groundwater management strategy, and will 

be dependent on the hydrogeological conditions encountered.  

Where recharge is feasible, the advantages of a recharge system can only be realized 

if the groundwater control system is appropriately designed and monitored by compe-

tent and experienced personnel.  

Without appropriate design and monitoring the recharge system can become over-

whelmed. This can result in localized flooding around the recharge wells which in turn 

can impact negatively on local water resources.  

Furthermore, without appropriate design and installation, recharge wells can provide 

pathways for groundwater to travel between different aquifers and/or geological strata. 

This can result in the transfer of groundwater and potential contamination risks. 

3 Case Study – Tunnel Boring Machine Drive Pit, England 

The River Humber gas pipeline replacement by National Grid is a major infrastructure 

project to replace an existing gas pipeline which stretches circa 5 kilometers beneath 

the River Humber; a large tidal estuary on the eastern coast of Northern England.  

To construct the pipeline, a tunnel boring machine is driven from a deep drive pit on 

the southern bank of the Humber. The construction of the drive pit required temporary 

groundwater control to lower the artesian head and water-table to below excavation level. 
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During the Development Consent Order (DCO) stage (planning permission for de-

velopments categorized as Nationally Significant Infrastructure Projects), the sensitiv-

ity of the chalk aquifer on the southern bank of the Humber to any groundwater ab-

straction was identified. The primary concerns of the Environment Agency were (i) the 

risk of the saline interface mobilizing inland, and (ii) the regional water resource status. 

The Catchment Abstraction Management Strategy (CAMS) status for the southern bank 

of the Humber states that “no water is available for abstraction except at extremely 

high flows”. Groundwater resources in the Lincolnshire Chalk are fully committed to 

existing users and the environment [Environment Agency (2013)]. 

The geology of the site comprised low permeability alluvial and glacial deposits to 

circa 10m below ground level. These deposits were underlain by the Flamborough 

Chalk, which was highly weathered in the top several metres and recovered as a chalk 

gravel. This in turn was underlain by intact, albeit fractured chalk. The weathered chalk 

was highly permeable with sub-artesian groundwater encountered during the site inves-

tigation. The underlying chalk was also relatively permeable, but significantly less per-

meable (i.e. greater than an order of magnitude) than the weathered chalk. 

To mitigate the impact on water resources, a groundwater control strategy was de-

veloped utilizing a partial physical cut-off wall, together with groundwater abstraction 

from pumping wells inside the structure, with groundwater recharged back into the chalk 

at distance outside the wall. This resulted in abstraction being non-consumptive, and 

prevented drawdown towards the River which could have resulted in saline intrusion. 

As the upper weathered chalk aquifer was of very high permeability, a cut-off wall 

was required to penetrate through these deposits. Full cut-off of the weathered and un-

derlying fractured chalk strata was originally considered; however, this was deemed 

impractical due to the fractured chalk extending circa 40-50m below ground level. 

Chalk bearings

Fractured chalk

Superficial deposits

Recharge 

well
Secant pile 

wall

Abstracted groundwater pumped into recharge wells

 
Fig. 2. Finite Element Modelling (Section) of Abstraction and Recharge System 
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An internal groundwater abstraction system was specified within the Drive Pit (bore-

hole pumps within designed wells). These internal wells abstracted groundwater from 

the more competent less weathered underlying fractured chalk. 

The abstracted groundwater was then recharged back into the weathered chalk out-

side the pit, reducing the radius of influence of the groundwater control operation and 

reducing the net abstraction from the aquifer to effectively zero (see Figures 2 & 3). 

The recharge system was fully enclosed, preventing the groundwater from coming into 

contact with the atmosphere so minimizing oxidation. 

Water quality was monitored for the duration of the project through the utilization 

of monitoring wells installed towards the estuary. Divers were installed in these moni-

toring wells which recorded conductivity at regular intervals. This monitoring, together 

with quarterly lab analysis of electrical conductivity and chloride concentration enabled 

continuous assessment of any saline migration. 

The project is described in more detail in the Proceedings of the Chalk 2018 Confer-

ence [Goodfellow and Thomas (2018)] and [Holmes et al. (2018)]. 

 

 
Fig. 3. Finite Element Modelling (Plan) of Groundwater Abstraction and Recharge System 

4 Conclusions 

The conservation of water and protection of groundwater resources are important global 

issues of Geoethics.  

Without careful planning and management, temporary groundwater control opera-

tions can have major detrimental impact on water resources.  

The design and implementation of groundwater recharge systems can mitigate the 

risks of over-abstraction and have proved to be both successful and buildable in practice.  
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Groundwater recharge systems involve the recirculation of abstracted groundwater 

back into the same geological strata by reinjection or infiltration. This process has a 

number of advantages including; a reduction in the net abstraction from the aquifer, a 

reduction in drawdown at distance and minimization of environmental impact. 

The recent case study presented in this paper demonstrates that when appropriately 

designed, installed and managed, groundwater recharge systems can be implemented 

as a practical and successful means of protecting groundwater resources. 
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2022 Commonwealth Games Aquatics Centre 

Groundwater Control and Recharge  
 

 

KEY FEATURES 

• Groundwater Control Design 

• Artesian Pressure Reduction 

• Managed Aquifer Recharge  

• Inspection, Testing & Monitoring 

 

PROJECT BACKGROUND 

Construction of the Sandwell Aquatics Centre commenced in 2019 ahead of the 2022 Commonwealth Games.  
The Centre features a 50m Olympic-sized competition pool and will host all swimming and diving events during 
the Games.  
 
Wates Construction Ltd (Wates) was appointed the £73m contract to construct the Aquatics Centre.  
 

The project required deep earthworks (up to 7m below ground level) below water table for the construction of the 

competition pool, dive pool, plant room and surrounding infrastructure.  As a consequence, the control of 

groundwater and reduction of artesian pressures, whilst complying with current legislation, was a significant 

challenge on the Project. 

 

In January 2018, the UK Government brought into law legislation that made construction dewatering a regulated 

activity, requiring a licence from the Environment Agency (EA).  The purpose of this legislation is to ensure that 

the UK’s groundwater resources are protected from over-abstraction, and to reduce the risk of impacts on the 

environment from abstraction activities.  

 

The Aquatics Centre project was located in the EA’s Birmingham Groundwater Management Unit, which has the 

status of ‘restricted water available’.  In practice this meant that the abstraction licence for the site required 100% 

of the groundwater abstracted during the construction period to be recharged back to the same principal aquifer 

from which it was abstracted (the Chester Formation).  

 

In light of the challenging nature of the project, Wates engaged OGI Groundwater Specialists Ltd (OGI) to design 

and manage the required groundwater control and recharge works.  OGI were also engaged to liaise with the EA 

and obtain both the abstraction licence and de minimis discharge exclusion required for the works.  

CLIENT 

Wates Construction 

PROJECT LOCATION 

Birmingham, UK 

PROJECT DURATION 

2019 - 2021 

TOTAL PROJECT VALUE 

£73 million 

PROJECT TEAM 

Add 

 

Add 
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WORK PERFORMED AND SOLUTION 

OGI developed a Design Risk Assessment (DRA) during the concept design stage which provided confidence to 

key stakeholders that environmental and water resource risks were first identified and then considered.  The DRA 

documented the environmental hazards and potential risks, before proposing mitigation measures.  Risks to water 

resources were quantified as part of the DRA through groundwater modelling and test pumping.  

 

OGI mitigated risks to water resources through the design of a Temporary Groundwater Control Recharge 

System.  This system enabled recharge of the abstracted groundwater back into the same geological strata (the 

Chester Formation) under a de-minimis discharge exclusion, as negotiated with the Environment Agency.  

 

Recharge wells were specified and installed at distance from marked out ‘root protection zones’ so as to mitigate 

damage to the trees surrounding the site.  Furthermore, soakaway trenches were excavated close to some trees 

to ensure that any drawdown from the abstraction system did not starve them of water.  

 

In addition to mitigating the environmental risks to the project through recharge, OGI also mitigated the risk of 

artesian groundwater pressures through the design of a robust groundwater control abstraction system located 

adjacent to the subterranean structures.  The groundwater control abstraction system included the installation of 

suction wells into the weathered Chester Formation Sandstone.  

 

Ultimately, the groundwater control system comprised over 120 abstraction wells and 50 recharge wells, with each 

well individually specified so that groundwater abstraction and recharge were targeted at the appropriate aquifer. 

 

The groundwater control system design was a health and safety critical issue and as such regular client liaison 

and site presence was required to enable Inspection, Testing and Monitoring (ITM) of the System.  The Inspection, 

Testing and Monitoring requirements were detailed in OGI’s comprehensive ITM Plan which was distributed to all 

relevant personnel.  

 

Overall OGI’s innovative approach provided:  

 

(i) Environmental benefits through the protection of the groundwater resource,  

(ii) Economic benefits in that sewer disposal charges were removed, and  

(iii) Practical benefits in that if groundwater recharge was not implemented,  

the required groundwater control works would not have been permitted.  

 

 

 

 

 

 

 

 


