
 

 
 

 

 

Groundwater Investigation Report 
 
Site: Land Adjacent Centenary Road,  

Southwater,  

Horsham,  

West Sussex,  

RH13 9FU 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Client: Miller Homes 

 

Report reference: BH1532 Version: 0 

 

Date: 08th April 2025 

 

Co-author: Simon Parsons – Project Manager Nicholls Boreholes 

 

 
 

 

Co-author: Dr Stephen Buss MA MSc FGS CGeol – Consulting Hydrogeologist  

 

………………… 

 

 

 



 

 
 

 

 

 

Contents 
1.0 Introduction .................................................................................................................................. 3 

2.0 Site Investigation ........................................................................................................................ 3 

2.1 Desktop Study ......................................................................................................................... 3 

2.2 History of the site .................................................................................................................... 4 

2.3 Topographical Review .......................................................................................................... 4 

2.4 Source Protection ................................................................................................................... 4 

2.5 Conclusion on Desktop investigation............................................................................... 4 

2.6 On Site Investigation ............................................................................................................. 5 

3.0 Borehole Construction .............................................................................................................. 5 

3.1 Methodology ...................................................................................................................... 5 

3.2 Borehole Construction ..................................................................................................... 5 

3.3 Geology .................................................................................................................................... 6 

4.0 Proof/ Test Pumping ................................................................................................................... 7 

4.1 Environment Agency proof Test Pumping ....................................................................... 7 

5.0 Raw Borehole Water Quality Testing ............................................................................... 7 

5.1 Sampling ................................................................................................................................... 7 

5.2 Water sample analysis .......................................................................................................... 8 

6.0 Concept design .......................................................................................................................... 8 

7.0 Regulatory Compliance ..................................................................................................... 9 

7.1 Sampling and Testing Regime ............................................................................................ 9 

7.2 Maintenance and Servicing ............................................................................................... 9 

7.3 Record Keeping .................................................................................................................... 10 

 

 

 

 

 

 

 



 

 
 

 

1.0 Introduction 
 

As part of a planning application for development at Centenary Road two boreholes are 

required to provide a duty standby regime for provision of the water supply to the estate.  

Nicholls Boreholes constructed and tested two abstraction boreholes between July and 

October 2024 in accordance with EA consent number S/2024/342 This consisted of drilling, 

combination pumping and monitoring of both boreholes. 

Prior to the EA abstraction licence and planning approval being granted for the 

development, there is no requirement for any borehole water usage.  

This report describes the site investigation, on-site works and includes the results of water 

quality testing and the initial design.   

2.0 Site Investigation 
 

Whilst the drilling of a borehole for the purposes of providing a drinking water supply does 

not fall directly into the specific work referenced in BS 5930:2015, there are some relevant, 

generalised sections which are applicable. These relevant processes are followed and are 

documented within this report.  

Prior to commencement of any construction, site investigation was carried out in order to 

satisfy the Primary Objectives of BS5930:2015 Clause 4 and subsequent Sections 2 and 3 of 

the same standard. The basis for investigation was to identify a suitable aquifer which has a 

satisfactory water quality and can provide long-term sustainability. The basis for 

investigation also intended to prove no hydrogeological connection to the Hardham Basin.  

 

2.1 Desktop Study 
 

The desktop research carried out by WSP in September 2023 concluded the review of 

various sources of which the findings are summarised in the below table of information. 

Investigation Findings 

Expected Geology – Taken from the 

BGS online portal and local BGS logs 

Weald Clay Formation 

Stability of the Geology The strata is expected to be stable, subject to 

made up ground and soil deposits above the 

strata. 

Expected Yield and Rest Water 

Levels 

Yield is expected to be 75 to 85 m³/d at upto 100 

m BGL 

Aquifer Risks Being from the Weald Clay there is a risk that 

water may be brackish. 

Locality to SPZ  Confirmation that the site is not within an existing 

SPZ - the nearest SPZ being 9km South West of the 

site. 

Risks to Water Quality The area is not contained within a Nitrate 

Vulnerable Zone. 

SNWRZ (Sussex North Water 

Resource Zone) 

The target aquifer is stratigraphically and 

hydrogeologically separated from the Hardham 

Basin (Lower Greensand). The Hardham Basin 

abstractions are 14 km south west from the site.   

References; BGS GeoIndex Onshore // Dr Stephen Buss MA MSc FGS CGeol 

 



 

 
 

 

In addition to this, a desktop survey was carried out to identify water features in the locality 

of the boreholes. This survey highlighted an existing borehole at Pollards Farm 280m away. It 

also notes several shallow ponds and stream. This information was submitted to the EA as 

part of the pre-application. 

 

2.2 History of the site 

 

The land has no previous history of development and has been in agricultural use until 2020 

when it was planted with a cash crop of Poplar trees which are being actively managed 

and harvested.  The history of the site identifies a low risk for mining, quarrying, landfilling 

and ground contamination. 

 

2.3 Topographical Review 

 

The site is in the catchment of the River Adur, south of Southwater. This location is not in the 

Hardham Basin (Folkestone Beds) or the Chichester and Worthing Chalk, nor in the 

catchment of the River Rother.  

 

The immediate environs of the borehole are agricultural use land to the South, the A24 

trunk road bounds the Eastern edge and a housing development to the Northern 

boundary. The ground around the borehole is relatively flat and level. 

 

2.4 Source Protection 

 

Development of a water supply borehole leads to the creation of a default 50 m radius 

source protection zone (SPZ). Appendix A shows the 50 m radius over Google Earth 

imagery.  

This image shows that the area is mostly grassland and forestry to the South, the housing 

development to the North is served by mains drainage and there the A24 to the East is 

served by surface water storm drains. 

Activities that are prohibited within a SPZ are potentially very polluting such as land fill, 

construction of filling stations or chemical works etc. none of which are found within 1 Km of 

the site. Normal domestic/ agricultural activities are not prohibited within a SPZ 1.  

Full details of the activities that are and are not permitted are contained within the 

Environment Agency’s groundwater protection position statements. 

The intended site is not within a Nitrate Vulnerable Zone (NVZ) 

 

2.5 Conclusion on Desktop investigation 

 

The investigatory work carried out prior to the construction of the water wells identified the 

general area, with the specific 2 primary locations being selected using the services of an 

independent water diviner. The site was deemed suitable and identified a minimal risk of 

contaminated land, mining, landfilling and quarrying.  

The EA provided a consent to drill, no. S/2022/342 in accordance with the Water Resource 

Act 1991 Section 197. This consent to drill took into consideration the factors documented in 

the investigatory works and notably dictated the design of the borehole.   

 

A pre-construction borehole design schematic was drawn up by Nicholls to represent the 

findings of the investigations. 

 



 

 
 

 

The water sampling parameters were designed based on the usage being a public supply. 

Guidance was taken from the DWI Regulation on Private Water Supplies 2016 No. 618 

which sets out the parameters (Group A and B) of sampling required for water intended for 

human consumption. After consultation with Environmental Health and Stephen Buss, 

further sampling suites above Group A and B were deemed unnecessary 

The expected quality of the water was deemed to be suitable for filtration, which could 

ultimately enable its usage as a private supply. 

 

2.6 On Site Investigation  

 

The onsite investigation confirmed the locations of the boreholes, the suitability and above 

ground safety of drilling. 

 

The locations highlighted in the water features survey were observed and the environs of 

the borehole were confirmed as per the desktop study. Additionally, the area owned by 

the Estate and the surrounding areas of public rights of way were visually inspected to 

confirm that no additional water features or evidence of potential contamination were 

present.  

3.0 Borehole Construction 

 

Risk assessments were carried out following the investigation work and in accordance with 

BS5930:2015 Clause 5, to provide a safe system of works for the construction phase. 

 

All Nicholls Boreholes lead drillers have a minimum of 10 years’ experience in the field of 

drilling, are NVQ Level 2 Land Drilling accredited, which is a nationally recognised 

qualification promoted and run by the British Drilling Association, as well as being SMSTS 

qualified and first aid trained. Nicholls is also a member of the Water Reg UK advisory body. 

 

3.1 Methodology  

 

A rotary drilling methodology, with a re-circulating mud flush, was selected given the 

expected geology. The boreholes were drilled based on the design of the schematic 

shown in Appendix B. The boreholes were drilled using the best practices set out in the 

British Drilling Association manual for Rotary Drilling. 

During the drilling process, the arisings were captured by the lead driller every 10m or 

change in formation type (recognised by changes in drilling torque, weight on bit and 

confirmed by visual changes in arisings). This is in accordance with BS5930:201 and EA 

consent no S/2024/342. 

 

3.2 Borehole Construction 

 

The two abstraction boreholes were constructed using rotary flush technique. These were 

constructed in accordance with the approved well design.  

 

 

 

 

 

 



 

 
 

 

Borehole 1 Drilling –Appendix C 

 

Location:   TQ 16161 24942 

Ground level:   48.3 m AOD 

Drilling date:   29-07-2024 to 30-07-2024 

Construction details: The borehole was drilled using a recirculating mud flush to drill to 

100mbgl at a diameter of 241mm.  

The borehole was then lined with 125mm UPVC slotted liner from 

12mbgl to 99.5mbgl with a 0.5m solid sump and 125mm UPVC 

solid liner from 12mbgl to the surface. The annulus between the 

liner and borehole was filled with shingle to 7mbgl before the 

well was then airlifted to allow the shingle to settle. Additional 

shingle was installed to account for settlement and then mikolit 

pellet grout was installed from 7mbgl to the surface. Following 

the construction of the well, it was then air lifted again to 

remove any remaining drill fluids.  

 

Due to the drilling methodology, water strikes were challenging to identify but have been 

recorded at 6m, 36m and 60m below ground level. The geology encountered comprised 

mudstone with siltstone bands to 100 m depth. Detail can be found within appendix C 

 

Borehole 2 Drilling –Appendix C.1  

 

Location:   TQ 16171 24945  

Ground Level:  48.3m AOD 

Drilling date:   15-07-2024 to 19-07-2024 

Construction details: The borehole was drilled using a recirculating mud flush to drill to 

100mbgl at a diameter of 241mm.  

The borehole was then lined with 125mm UPVC slotted liner from 

12mbgl to 97mbgl with a 0.5m solid sump and 125mm UPVC 

solid liner from 12mbgl to the surface. The annulus between the 

liner and borehole was filled with shingle to 7mbgl before the 

well was then airlifted to allow the shingle to settle. Additional 

shingle was installed to account for settlement and then mikolit 

pellet grout was installed from 7mbgl to the surface. Following 

the construction of the well, it was then air lifted again to 

remove any remaining drill fluids.  

 

Due to the drilling methodology, water strikes were challenging to identify but have been 

recorded at 6m, 40m and 60m below ground level. The geology encountered comprised 

mudstone with siltstone bands to 100 m depth. Detail can be found within appendix C 

 

3.3 Geology 

 

The boreholes’ logs have been written and are attached with this report under appendix C. 

These have been completed using the arisings and analysis carried out by the lead driller 

and in house geologist. 

 



 

 
 

 

4.0 Proof/ Test Pumping 

 

Development pumping was carried out over multiple attendances to fully establish the 

potential yield for the well and ensure that this yield was achievable and sustainable. 

 

Borehole 1 Proof Test Pumping – 25.07.2024 (Appendix D) 

 

The well was initially dipped to measure the rest water level (8.40mbgl). Prior to installation 

in the well, the borehole pumping equipment was sanitised. The borehole pump was then 

installed to a depth of 60mbgl. The development pumping was carried out for a 4 hour 

period at a maximum flow rate of 45 litres per minute where a static water level was 

observed at 15.25mbgl.  

 

Borehole 2 Proof Test Pumping – 29.08.2024 (Appendix D.1) 

 

The well was initially dipped to measure the rest water level (8.92mbgl). Prior to installation 

in the well, the borehole pumping equipment was sanitised. The borehole pump was then 

installed to a depth of 60mbgl. The development pumping was carried out for a one hour 

period at a maximum flow rate of 45 litres per minute where a static water level was 

observed at 13.53mbgl.  

 

4.1 Environment Agency proof Test Pumping 

  

48Hr Constant rate – 55m3/day – 10.09.24 – 19.09.24 

 

BH1 and 2 were tested independently, each on test for 48hrs. while one is on test the 

second borehole was monitored to identify any impact. 

The boreholes were shown to be capable of maintaining these abstraction volumes. On 

completion of the testing the data was reviewed and submitted to Dr Stephen Buss for the 

generation of a HIA report which was subsequently submitted to the EA. The HIA report 

contains a more detailed review of the data and conclusions. The EA will review the HIA 

report as part of the full licence application.  

5.0 Raw Borehole Water Quality Testing 
 

5.1 Sampling 

The samples were collected by a Nicholls engineer certified under the DWI certification of 

persons scheme for sampling private water supplies in accordance with ISO 5667-11.  

The volume of all boreholes was calculated approximately to be 1m3, this allows us to 

ensure the wells are pumped for an appropriate amount of time to ensure a representative 

sample.  During the sampling the engineer ensured that samples were not contaminated 

and oversaw the transportation of the samples in a temperature-controlled container for 

storage within a temperature-controlled refrigerator at Nicholls office until the collection. 

The collection of the group A & B samples was done by a South East Water courier, who 

transferred to a temperature controlled vehicle and transported to South East Waters 

laboratory within 24 hours of sampling. Water samples were analysed by South East Water 

Scientific Services, which is a UKAS accredited lab.  



 

 
 

 

Group A & B water samples were collected from each well at pump depth after a period 

of at least 1 hour of continuous running at a flow rate of 45lpm to ensure a representative 

sample of water from the aquifer. The analysis report is shown in Appendix E. 

 

5.2 Water sample analysis  

 

The analysis of all samples concluded that ammonium, odour, coliforms, conductivity, 

turbidity, sodium, iron and manganese were above the thresholds in the Private Water 

Supplies (England) Regulations 2016.  

 

Hardness was analysed as 980.5mg CaCO3/L and 1355.8mg CaCO3/L, while there is no UK 

drinking limit for hardness, It is safe for consumption but will cause significant scale over 

time. A high level also restricts the use of certain filtration methods that would otherwise be 

used.  

  

A marginal level of bacteria was present, above the regulatory limits. Whilst all our 

equipment is sanitised prior to each installation, we cannot guarantee low levels of 

bacteria influencing the results. Regardless of the origin of the bacteria, the final filtration 

system will need to include filtration to combat potential bacteria which we will detail in the 

concept design. 

6.0 Concept design  
 

The design below is based on the usage of both boreholes as duty standby.  The filtration 

system will be suitable to treat 55m3 per day for the full developments daily requirements. 

The design in Appendix F is intended as the concept design only and has been prepared 

prior to any detailed technical design and specification.  

Using the design in Appendix F you can follow the flow of water through the system with the 

text below. 

 

Stage One Turbidity filter – to remove particulate (turbidity), including some FEIII iron  

 

Stage Two  Iron filter – To remove the remaining iron. 

 

Stage Three Chemical dosing - The water will then be treated with a chemical mix to 

ensure remaining iron, manganese and hardness is kept in solution prior to  

RO.  

Stage Four Reverse osmosis – To ensure all the other levels are kept below the UK drinking 

limits  

 

Stage Five UV filter - in order to de-nature bacteria including cryptosporidium 

 

Stage Six Storage tank – A chlorine dosing unit will cycle water through a separate line 

monitoring chlorine concentration in the water. This dosing unit will maintain a 

set chlorine level to denature the bacteria in the tank and ensure free 

chlorine levels are kept to the required volume at all outlets. 

 

Stage seven Multistage booster set – sized accordingly to supply the correct flow and 

pressure to the network 

 



 

 
 

 

Stage eight  Sediment filter – to remove any remaining particulate within the water, to 

bring the level below the UK drinking water limit. The water is then distributed 

through the network.   

 

Overarching – throughout the system telemetry links to all the filtration and treatment 

stages. The telemetry system will input a level of automatic control on the system. 

Additionally, the telemetry will be monitored remotely, allowing easy diagnostics and 

system amendments as well as warnings which could help pre-empt potential 

maintenance requirements.  

 

Emergency Backup – the water storage tank will have a CAT 5 complaint turret which will 

provide an emergency backup supply, should there be a system outage or failure within 

the filtration. This will be from an existing mains water supply. 

7.0 Regulatory Compliance 
 

7.1 Sampling and Testing Regime  

 

In accordance with the Private Water Supplies (England) Regulations 2016 Regulation 9, 

under which the development falls, monitoring of the parameters will be as listed in Part 1 

of schedule 1, analysed twice per year, and monitoring of parameters in part 2 of schedule 

1, analysed twice per year. Sampling over the requirements of Part 1 and 2 of Schedule 1 

will additionally be carried out as outlined in the local authority risk assessment at the 

specified intervals. The contaminants that have already been analysed in excess of the 

standards (as laid out in Schedule C.1) are included within Part 1 of schedule and as such 

will be sampled twice per year.  

In the case of a failure to any of the parameters the development will be supplied with 

mains water through the compliant emergency mains water backup built into the filtration 

system. This will ensure that the development will maintain a wholesome supply. Once the 

mains supply has been implemented, the development will engage with a competent 

organisation to carry out a full investigation into the cause of the failure and rectify the 

cause. The outcome of the investigation will ultimately dictate the additional required 

monitoring and potential maintenance that will be implemented on the area of the system 

deemed to have failed. Full details of the investigation procedure will be provided within 

the Water Safety Plan. 

 

7.2 Maintenance and Servicing  

 

Servicing will be required at by yearly intervals throughout the year to ensure the system is 

maintained to continue to deliver a wholesome supply at all times. In addition to the 

maintenance, regular visual inspections will be carried out by the appointed persons in 

accordance with the stipulations from the local authority and water safety plan by the 

appointed persons. Servicing arrangements will also include any additional requirements as 

identified as by the local authority. 

Full details of the servicing are to be provided within the Water Safety Plan. 

In the event of equipment failure, a stock of replacement parts will be kept within the plant 

room to ensure that the supply can be re-initiated as soon as possible. In the event that the 

supply from the boreholes is interrupted, the mains backup will be implemented to ensure a 

wholesome supply to the development. Full details of the equipment failure procedure will 

be provided within the Water Safety Plan. 



 

 
 

 

 

7.3 Record Keeping 

 

Servicing and sampling records will be completed after each service and a hard copy of 

these will be kept in the plant room within the Water Safety Plan, with a digital copy being 

provided to the relevant parties and retained by the service provider. Full details of the 

required record keeping will be provided in the Water Safety Plan. 
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Appendix C BH1 

 



 

 

 

 

 

 



 

 

 

 

     Appendix C.1 BH2 

 



 

 

 

 

  
 



 

 

 

 

     Appendix D BH1 
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Appendix E BH1 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

Appendix E BH2 
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