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Statement of Limitations 
The report will be prepared in accordance with the scope of work outlined within this proposal and is 

subject to the applicable cost, time and other constraints. It has been prepared for the sole use of the 

Client and H2Ogeo accepts no liability as a result of the use or reliance of this report by any other 

parties.  

The advice and opinions in the report should be read and relied on only in the context of the report as 

a whole. As with any environmental appraisal or investigation, the conclusions and observations are 

based on limited data. The risk of undiscovered environmental impairment of the site cannot be ruled 

out. H2Ogeo cannot therefore warrant the actual conditions or LPA responses for the site and advice 

given is limited to those conditions for which information is held by H2Ogeo at the time. The findings 

are based on the information made available to H2Ogeo at the date of the report and will have been 

assumed to be correct. 

 

This report will be provided to the Client and should they wish to release this report to any other third 

party for that party’s reliance, H2Ogeo accepts no responsibility to any third party to whom this 

report or any part thereof is made known. H2Ogeo accepts no responsibility for any loss or damage 

incurred as a result, and the third party does not acquire any rights whatsoever, contractual or 

otherwise, against H2Ogeo except as expressly agreed with H2Ogeo in writing. 

 

The findings will not purport to include any manner of legal advice or opinion. New information or 

changes in conditions and regulatory requirements may occur in future, which may change the 

conclusions presented. 

 

H2Ogeo will perform the services on behalf of the Client in a manner consistent with the normal level 

of care and expertise exercised by members of the environmental profession. No warranties, 

expressed or implied, are made. Except as otherwise stated, H2Ogeo’s assessment is limited strictly 

to the scope of work outlined in the Scope of Work section and does not evaluate structural or 

geotechnical conditions of any part of the Site (including any buildings, equipment or infrastructure) 

or outside the Site boundary.  

All conclusions and recommendations made in the report are the professional opinions of H2Ogeo 

personnel involved with the project and, while normal checking of the accuracy of data has been 

conducted, H2Ogeo assumes no responsibility or liability for errors in data obtained from external 

sources, regulatory agencies or any other external sources, nor from occurrences outside the scope of 

this project.    

H2Ogeo is not engaged in environmental consulting and reporting for the purpose of advertising, 

sales promoting, or endorsement of any client interests, including raising investment capital, 

recommending investment decisions, or other publicity or investment purposes.   

This report has been prepared for the sole use of Client. The report may not be relied upon by any 

other party without the express written agreement of H2Ogeo. The provision of a copy of this report 

to any third party is provided for informational purposes only and any reliance on this report by a 

third party is done so at their own risk and H2Ogeo disclaim all liability to such third party to the 

extent permitted by law.  

Any use of this report by a third party is deemed to constitute acceptance of this limitation.  

This report does not constitute legal advice. 



H2Ogeo Page 2 of 354 Water Neutrality Statement 
 

Contents 
Statement of Limitations ........................................................................................................................ 1 

Executive Summary ................................................................................................................................. 4 

1 Introduction .................................................................................................................................... 6 

1.1 Scope of Work ....................................................................................................................... 6 

1.2 Background ............................................................................................................................ 6 

1.3 Sussex North Water Resource Zone (WRZ) ........................................................................... 6 

2 Site Location and Setting ................................................................................................................ 7 

2.1 Existing Site ............................................................................................................................ 7 

2.2 Proposed Development ......................................................................................................... 7 

3 Environmental Setting .................................................................................................................... 8 

3.1 Geology in the Arun Valley at Hardham ................................................................................ 8 

3.2 Hydrology .............................................................................................................................. 9 

3.3 Statutory Environmental Designations .................................................................................. 9 

4 Baseline Water Consumption ....................................................................................................... 10 

4.1 Existing Demand .................................................................................................................. 10 

4.2 Proposed Demand ............................................................................................................... 10 

4.2.1 Population ....................................................................................................................... 10 

4.2.2 Part G Calculations .......................................................................................................... 10 

5 Water Neutrality Mitigation Strategy ........................................................................................... 12 

5.1 Mitigation Measures ........................................................................................................... 12 

5.2 Guidance on the Use of Boreholes for Water Neutrality .................................................... 12 

5.3 Abstraction Licensing ........................................................................................................... 13 

6 Summary of Hydrock Ltd’s Work .................................................................................................. 14 

6.1 Geology ................................................................................................................................ 14 

6.2 Ground Investigation Consent and Works .......................................................................... 14 

6.3 Geological Results ................................................................................................................ 14 

6.4 Water Quality Results .......................................................................................................... 14 

6.5 Treatment Recommendations ............................................................................................. 15 

6.6 Aquifer Capacity and Water Balance ................................................................................... 15 

7 Operational Plans .......................................................................................................................... 16 

7.1 Monitoring Plan ................................................................................................................... 16 

7.1.1 Objectives ........................................................................................................................ 16 

7.1.2 Monitoring Points............................................................................................................ 16 

7.1.3 Frequency of Sampling and Parameter Analysis ............................................................. 16 

7.1.4 Sampling and Analysis Methodology .............................................................................. 16 



H2Ogeo Page 3 of 354 Water Neutrality Statement 
 

7.1.5 Documentation and Record-Keeping .............................................................................. 16 

7.1.6 Review and Revisions ...................................................................................................... 16 

7.2 Borehole Management & Maintenance Plan ...................................................................... 16 

7.2.1 Registration With the Local Authority ............................................................................. 16 

7.2.2 Risk Assessment .............................................................................................................. 17 

7.2.3 Maintenance Plan ........................................................................................................... 17 

7.2.4 Emergency Response Plan .............................................................................................. 17 

8 Preliminary Risk Assessment of Surrounding Area ....................................................................... 18 

8.1 Source Protection Zone ....................................................................................................... 18 

9 Results & Discussion ..................................................................................................................... 19 

9.1 Potable Water Feasibility Review ........................................................................................ 19 

10 Conclusion ................................................................................................................................ 20 

11 Figures ...................................................................................................................................... 21 

Figure 1 Site Location ........................................................................................................................ 22 

Figure 2 Sussex North WRZ ............................................................................................................... 23 

Figure 3 Statutory Designations ........................................................................................................ 24 

Figure 4 Source Protection Zone ....................................................................................................... 25 

12 Annexes .................................................................................................................................... 26 

Annex A - Masterplan ....................................................................................................................... 27 

Annex B - BREEAM Guidelines .......................................................................................................... 29 

Annex C - Part G Water Calculator .................................................................................................... 30 

Annex D – Example Performance Level 3 Fixtures and Fittings ........................................................ 31 

Annex E – Hydrock Ltd Report, Groundwater Investigation Consent & Stantec UK Ltd (Formerly 

Hydrock Ltd) Feasibility Review ........................................................................................................ 32 

Annex F – Environment Agency Correspondence ........................................................................... 342 

 

Table 1 Proposed Properties ................................................................................................................... 7 
Table 2 Occupancy ................................................................................................................................ 10 
Table 3 Water Neutrality Summary ...................................................................................................... 20 
 

 

 

 

 

 

 





H2Ogeo Page 5 of 354 Water Neutrality Statement 
 

The proposed outline development is deemed water neutral and will not contribute to an existing 

adverse effect upon the integrity of the internationally designated Arun Valley Special Area of 

Conservation, Special Protection Area and Ramsar sites by way of increased water abstraction. 
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1 Introduction 
Natural England cannot, with certainty, conclude that the Sussex North Water Supply Zone, that 

includes water supply from a groundwater abstraction, is not having an adverse effect on the 

integrity of:  

• Arun Valley Special Area Conservation (SAC); 

• Arun Valley Special Protection Area (SPA); and 

• Arun Valley Ramsar Site.  

Natural England have advised that developments within this zone must not add to this impact.  

The Local Planning Authority (LPA) have requested a Water Neutrality Statement is provided to 

accompany planning applications to demonstrate that the proposed development does not increase 

the rate of water abstraction for drinking water supplies above existing levels. 

1.1 Scope of Work 
H2Ogeo was contacted by the Client and requested to provide a proposal for a Water Neutrality 

Statement to support a proposed planning application to be submitted to Horsham District Council 

(HDC) Local Planning Authority (LPA).  

The Water Neutrality Statement aims to demonstrate that the proposed development will not 

contribute to an existing adverse effect upon the integrity of the internationally designated Arun 

Valley Special Area of Conservation, Special Protection Area and Ramsar sites by way of increased 

water abstraction. 

The proposal was accepted and the Water Neutrality Statement is presented in this report.  

A Statement of Limitations is presented at the start of this report.    

1.2 Background  
This Water Neutrality Statement (WNS) has been provided to support an outline planning 

application for the demolition of all existing buildings, erection of 108 dwellings with associated 

works at the Thakeham Tiles site, near Storrington in West Sussex.  

A planning drawing is presented in Annex A showing the proposed layout of the development and 

the site location is presented in Figure 1.  

1.3 Sussex North Water Resource Zone (WRZ) 
Southern Water supplies water to Crawley Borough, Horsham District, the northern part of 

Chichester District, southern Waverley and the South Downs National Park from its Sussex North 

Water Resource Zone (WRZ).  

Within the WRZ there are a number of water sources, one of which is the groundwater abstraction 

from the Hardham source, one of a number of groundwater and surface water abstractions around 

Pulborough1 presented in Figure 2 along with the proposed site and boundary of the Sussex North 

WRZ  

The Hardham Groundwater abstraction is located approximately 7.5km west-north-west of the 

proposed site.  

 
1  https://www.horsham.gov.uk/ data/assets/pdf file/0019/104482/EYP-JBAU-XX-XX-RP-EN-0001-A1-C03-

Water_Neutrality_Assessment_Part_A.pdf 
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3 Environmental Setting 

3.1 Geology in the Arun Valley at Hardham 
The Hardham Abstraction consists of a series of boreholes and surface water supplies that abstract 

groundwater from the Folkestone Formation, part of the Lower Greensand Formation bedrock 

geology.  

This formation is a Principal Aquifer and is known for its high permeability and significant 

groundwater storage and flow potential. The underlying geology at Hardham is described as:  

Sussex Rother Terrace Deposits, Facet 3a - Sand and Gravel overlying Gault Formation – Mudstone, 

that in turn, is underlain by the Folkestone Formation part of the Lower Greensand Group.  

The geological sequence at Hardham is shown in Excerpt 1 and shows how Hythe Formation is 

discrete from the overlying Folkestone Formation and is therefore not in hydraulic continuity with 

the Arun Valley. 

Excerpt 1 Schematic Geological Sequence at Hardham and On Site BGS1:50,000 Mapping 

 
(Adapted from: British Geological Survey (BGS) | large image viewer | IIPMooViewer 2.0) 
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The Hythe Formation and Folkestone Formation aquifers are separated by the Sandgate Formation 

in this region which includes the Fittleworth Member and, due to the clay content, acts as an 

aquitard.  

This means the Hythe Formation aquifer is confined by the overlying Fittleworth Member and is 

hydraulically separate from the overlying Folkestone Formation. 

3.2 Hydrology 
The proposed development is located in Arun Lower Operational Catchment and the Stor Water 

Body Catchment.  

The Stor water body is located approximately 395m west of the site flowing to the north west where 

it meets with the River Arun at Winters Farm, east of the A29.  

The Lower Arun operational catchment stretches from Littlehampton to Pulborough. It includes the 

tidal river Arun, a transitional waterbody, and its freshwater tributaries. The sub-catchment is mix of 

urban concentrations and open agricultural land. The biggest pressure on the environment in this 

area is water quality, with impacts from Sewage Treatment Works and diffuse pollution from urban 

and rural sources3. 

Groundwater in the Hythe Formation at the site is predominantly confined and, as a result, is 

unlikely to be providing flow to the River Stor. The borehole will not abstract groundwater from the 

river catchment area that serves the Arun Valley basin and therefore will not have any secondary 

impacts on water levels in the Arun Valley.  

3.3 Statutory Environmental Designations 
There are no statutory environmental designations located within 500m of the site.  

The boundary of the South Downs National Park is 1.1km south east of the site and the Sullington 

Warren Site of Specific Scientific Interest (SSSI) is located approximately 560m west of the borehole.  

The Sullington Warren SSSI lies on Sandgate Beds and Lower Greensand (Folkestone Formation). It 

supports a range of heathland habitats including both wet and dry heath, grassland, scrub and 

woodland. The woodland carries a rich community of breeding birds and was designated in 19854. 

Groundwater is to be abstracted from the confined Hythe Formation at depth and therefore will not 

have any impact on water supply to the overlying SSSI.  

These statutory designations are presented in Figure 3.  

 
 
 
 
 
 
 
 

 
3 https://environment.data.gov.uk/catchment-planning/OperationalCatchment/3266  
4 https://designatedsites.naturalengland.org.uk/PDFsForWeb/Citation/1001370.pdf  
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2. Assuming default standard efficiencies for washing machines and dishwashers across the 

site with Performance Level 3 efficiencies for all other fixtures.  

The Part G Calculators presented in Annex C have derived a range of = 91.7 to 97.7 

Litres/Person/Day, for conservatism, we have assumed 100 Litres/Person/Day.  

Proposed Demand = 100 Litres/Person/Day = 24,400 Litres/Day (244*100) or 24.4m3/Day. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



H2Ogeo Page 12 of 354 Water Neutrality Statement 
 

5 Water Neutrality Mitigation Strategy 

5.1 Mitigation Measures 
The site qualifies for the Sussex North Water Certification Scheme (SNWCS), formerly SNOWS, within 

the Sussex North Water Resource Zone as the proposal aligns with emerging local and duly made 

neighbourhood planning policies7.  

Despite this, the mitigation strategy does not propose to use the SNWCS and has a two-fold on-site 

solution including:  

1. Installing efficient fixtures and fittings capable of achieving Performance Level 3 of the 

BREAM New Construction 2018 guidelines; and 

2. Providing potable water to the site using an on-site licensed groundwater abstraction.  

Examples of fixtures and fittings widely available that can achieve Performance Level 3 or better are 

presented in Annex D and details of the borehole works, carried out by Hydrock Ltd8, are presented 

in Annex E and summarised in Section 6.  

In the event the borehole solution is not progressed at Reserved Matters stage, an alternative 

scheme, the Sussex North Water Certification Scheme (SNWCS), will be used to achieve water 

neutrality on site. As an allocated site, the site is deemed eligible for SNWCS credits and it is 

requested that access to the scheme is granted in principle now, with confirmation to be provided at 

Reserved Matters stage if the credits are to be required.  

5.2 Guidance on the Use of Boreholes for Water Neutrality 
In line with Horsham District Council’s guidance on using boreholes to achieve water neutrality9, the 

following tasks have been undertaken and are reported in the following section: 

• Assessment of hydrogeological connectivity between the proposed site and the Arun Valley 

basin to confirm that the abstraction of water will not take water from the Arun Valley 

habitat sites, or otherwise impact on their integrity;  

• Assessment of nearby Statutory and Non-Statutory Environmental Designations and 

identification of potential risks from the abstraction;  

• Inclusion of testing data into the report including water quality results and water treatment 

requirements provided by a third party;  

• Provision of the sampling and testing regime in accordance with Private Water Supplies 

(England) Regulations 2016 (as amended);  

• A maintenance, monitoring and management plan;  

• A list of all properties, including their land uses and activities, that fall within 50m of the 

borehole(s) which could have the potential to cause pollution, a list of all the activities that 

would need to be restricted within the zone and how occupiers will be notified of these 

restrictions in the event permission is granted. Annotation of affected properties on a map 

of the local area alongside the location of the new boreholes and the extent of the Source 

Protection Zone (SPZ).   

 
7 https://www.horsham.gov.uk/ data/assets/pdf file/0003/65298/Thakeham-Neighbourhood-Plan.pdf  
8 Rock Road, Storrington Water Supply Borehole Investigation for Thakeham Tiles Ltd, 08347-HYD-XX-XX-RP-GE-1005, 11 December 2024 
9 Water neutrality and planning applications | Horsham District Council 
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5.3 Abstraction Licensing 
On behalf of the applicant, H2Ogeo applied for a groundwater abstraction licence with the 

Environment Agency on the 7 March 2025.  

The abstraction licence is for:  

• 19,038m3/year; 

• 52.5m3/day; and 

• 2.175m3/hour. 

The application was validated and accepted by the Environment Agency on the 2 April 2025 

(NPS/WR/043620). The abstraction licence (SO/041/00255/023) was determined on the 7 October 

2025 and issued.  

A copy of the correspondence and the licence itself is presented in Annex F. 
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6 Summary of Hydrock Ltd’s Work 
The following section is a summary of the work carried out by Hydrock Ltd and their report is 

presented in Annex E. 

6.1 Geology 
The site is situated within the Cretaceous Lower Greensand Group. This group includes four main 

geological formations: the Atherfield Clay, Hythe Formation, Sandgate Beds (Fittleworth Member), 

and the Folkestone Formation. The Hythe and Folkestone Formations are both designated Principal 

aquifers but are hydraulically separated by the Fittleworth Member, which acts as an aquitard. 

6.2 Ground Investigation Consent and Works 
Hydrock obtained Ground Investigation Consent from the Environment Agency to drill a borehole 

into the Hythe Formation, the consent is presented in Annex E. The investigation included soil and 

groundwater sampling, as well as pumping tests to assess the feasibility of sustainable groundwater 

abstraction for the proposed residential development. 

A single borehole was drilled to a depth of approximately 58 metres below ground level (bgl) using 

rotary open-hole techniques by Marshall Drilling Ltd. Project Dewatering Ltd completed the aquifer 

testing, while Hydrock supervised the work and collected soil and groundwater samples for 

laboratory analysis. 

6.3 Geological Results 
The borehole encountered surface concrete hardstanding, made ground, the Fittleworth Member, 

and then the Hythe Formation starting at around 27 metres bgl.  

The well liner was installed in the borehole to a depth of 56.07mbgl due to a collapse on 

encountering a fracture. A 250mm diameter steel outer casing was permanently installed from 

ground level to 5mbgl with a 126mm internal diameter (ID) UPVC plastic pipe installed inside the 

steel casing from ground level to the base. Slotted pipe was installed from 31.63 to 55.07mbgl and a 

plain casing sump installed in the bottom metre of the borehole.  

Groundwater was initially struck at 19.8mbgl on 11 September 2024 and rose to 12.25mbgl within 

40 minutes.  

Step and constant rate pumping tests were conducted on the borehole with steps ranging from 

48m3/day to 144m3/day. Drawdowns in the well ranged from 0.01m to 0.035 with recharge 

occurring within 20 minutes of test cessation.  

The 24 hour constant rate pumping test was carried out at 84m3/day and showed no drawdown, 

potentially as a consequence of rainfall during testing.  

6.4 Water Quality Results 
Three groundwater samples taken during the constant rate test were analysed under the Private 

Water Supplies (England) Regulations 2016.  

Inorganic and organic chemical concentrations were within acceptable limits or below detection 

thresholds. However, coliform bacteria were detected above safe levels in all samples, and 

enterococci were found in the initial sample, indicating the need for disinfection. 

Water quality results are presented in Annex E, Section 6.2, Page 28.  
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6.5 Treatment Recommendations  
Standard disinfection methods, such as chlorination or UV filtration, will be required to make the 

water suitable for consumption, along with turbidity reduction via filtration. Further sampling and 

testing of the treated water supply will be necessary to confirm the effectiveness of the treatment 

prior to any public or private use. 

6.6 Aquifer Capacity and Water Balance 
A water balance assessment showed that annual recharge to the Hythe Formation significantly 

exceeds the anticipated abstraction rate. This, along with the aquifer's high permeability and 

favourable local hydrogeological conditions, suggests the borehole can supply the required water 

without negatively impacting regional water resources. 
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7 Operational Plans 
The following section outlines the monitoring and maintenance plan for the borehole solution.  

7.1 Monitoring Plan 

7.1.1 Objectives 
The monitoring and sampling plan ensures the safety of the drinking water, compliance with 

regulatory standards and early detection of contaminants or pollution.  

7.1.2 Monitoring Points 
The plan will identify key points within the water supply system where monitoring and sampling will 

take place. This could include intake points, treatment facilities, distribution network points, and 

consumer taps. 

7.1.3 Frequency of Sampling and Parameter Analysis 
This will be driven by the Local Authority and the Water Supply Regulations 2016 risk assessment. It 

is likely that in the first two years of operation sampling and analysis will need to take place twice a 

year or, following a pollution incident.  

The suite of analysis for drinking water and private supplies will be determined by the risk 

assessment and this should be communicated to the operator by the Local Authority. This will 

include physical, chemical and microbiological parameters such as pH, turbidity, chlorine levels, 

heavy metals and bacteria as per the Water Supply Regulations 2016. 

Ongoing sampling and analysis should be based on trends observed during the first phase of 

monitoring.  

7.1.4 Sampling and Analysis Methodology 
Sampling will be carried out by a competent person and analysis carried out at a UKAS accredited 

Laboratory in line with the Water Supply Regulations 2016.  

Implementing Quality Assurance (QA) and Quality Control (QC) measures to ensure the reliability 

and accuracy of monitoring data is essential. This will include calibration of equipment, duplicate 

sampling and blind samples.  

7.1.5 Documentation and Record-Keeping 
Detailed records of all monitoring and sampling activities, including dates, times, locations, 

parameters, results and any corrective actions will be kept by the operator and provided to the Local 

Authority on required.  

The documentation will be readily accessible for audits and regulatory inspections. 

7.1.6 Review and Revisions 
The monitoring plan must undergo regular annual review to assess its effectiveness and identify 

areas for improvement. The plan should be updated as required to reflect any changes in 

regulations, technology or operational conditions. 

7.2 Borehole Management & Maintenance Plan 

7.2.1 Registration With the Local Authority 
The borehole must be registered with the Local Authority to enable them to carry out a risk 

assessment and monitoring under the private water regulations, if required. The Local Authority will 

advise the appropriate agencies to ensure there is no risk to the supply’s catchment area. 
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The Local Authority will also be able to assist by informing the operator of potential contamination 

threats to aquifers that may serve the and notify of any updates in legislation involving private water 

supplies and responsibilities of the operator.  

The borehole management and maintenance plan involves the following key steps to ensure the 

safety, efficiency and regulatory compliance.  

Details of the borehole including depths, construction, pump details will be provided to the Local 

Authority with information held on site by the Operator.  

7.2.2 Risk Assessment 
The Local Authority will undertake a risk assessment to identify potential hazards associated with 

the borehole such as contamination, structural integrity and health and safety concerns. The 

maintenance schedule will then be designed around this assessment.  

7.2.3 Maintenance Plan 
The maintenance plan will schedule routine maintenance tasks such as cleaning, disinfection, 

lubrication and inspection of borehole components.  

It will also identify potential maintenance issues and develop protocols for addressing them 

promptly, such as repairing leaks, replacing worn parts, and addressing corrosion or fouling. 

Water Treatment Works 

• Turbidity Unit, once fitted, will require little or no maintenance; and 

• UV Steriliser will require two bulbs replacing each year.  

Annual works will include:  

• Cleaning of chlorinated storage tanks; and 

• Legionella sampling and analysis. 

7.2.4 Emergency Response Plan 
An emergency response plan will be developed outlining procedures for responding to emergencies 

such as contamination incidents, equipment failures, or breaches of borehole integrity. 

The plan will identify emergency contacts, resources, and procedures for notifying relevant 

authorities and stakeholders in the event of an emergency. 
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8 Preliminary Risk Assessment of Surrounding Area 
The following section provides a summary of the surrounding properties, including land uses and 

activities, that fall within 50m of the borehole.  

Figure 4 presents a 50m buffer zone around the borehole and shows nearby properties, in addition 

the following has been noted: 

• There are currently no residential properties within 50m of the borehole; 

• The existing buildings on site that are within 50m of the borehole will be demolished and 

replaced with new residential properties; 

• Rock Road runs east-west along the northern boundary of the site and within 50m of the 

borehole;  

• There are no Contaminated Land Designated sites within the 50m buffer. 

It is recommended that future occupiers are made aware of the potential pollution risks associated 

with the site and borehole solution.  

8.1 Source Protection Zone  
For the purpose of groundwater protection a source protection zone of 50m has been assumed 

around the borehole, as presented in Figure 4.  

It is recommended that the Environment Agency’s position statements10 on activities within a source 

protection zone are adhered to.  

The position statements that apply to developments and activities in SPZ1 include those on:  

• Infrastructure; 

• Storage of pollutants; 

• Landfill; 

• Non-landfill waste activities; 

• Discharge of liquid effluent into the ground; 

• Diffuse sources; 

• Cemetery developments; 

• Burial of animal carcasses; 

• Managing groundwater resources; and 

• Ground source heating and cooling.  

These position statements can be found at: 

https://assets.publishing.service.gov.uk/media/5ab38864e5274a3dc898e29b/Envirnment-Agency-

approach-to-groundwater-protection.pdf  

 

 

 

 

 
10 Environment-Agency-approach-to-groundwater-protection.pdf (publishing.service.gov.uk)  
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9 Results & Discussion 
The geological formation being abstracted from on site is the Hythe Formation. The Hythe Formation 

is beneath the confining layer of the Sandgate Formation and overlying this layer is the Folkestone 

Formation that is pumped at the Hardham source.  

As a result there is no hydrogeological continuity between the site and the Hardham abstraction or 

Arun Valley.  

The proposed scheme will not have any impact on any nearby Statutory Environmental Designations 

and, due to the confined nature of the Hythe Formation being abstracted from, will not have any 

impact on the designated sites in the Arun Valley through ground and/or surface water.  

Constant rate testing has demonstrated that the licensed abstraction rate of 52.5m3/day is 

achievable with little drawdown and analysis of the water quality and preliminary treatment design 

has indicated water treatment to the standards outlined in the Water Supply Regulations 2016 is 

achievable.  

Based on the findings of the field works and this Water Neutrality Statement, the proposed 

development will not contribute to an existing adverse effect upon the integrity of the 

internationally designated Arun Valley Special Area of Conservation, Special Protection Area and 

Ramsar sites by way of increased water abstraction. 

9.1 Potable Water Feasibility Review 
A Potable Water Feasibility Report has been undertaken by Stantec UK Ltd (formerly Hydrock Ltd) 

and is presented in Annex E, it evaluates how the proposed residential redevelopment can meet its 

potable water needs. 

The assessment estimates water demand based on the number of dwellings, their occupancy, and 

typical water use per fixture using BS EN 806 and Chartered Institute of Plumbing and Heating 

Engineering (CIPHE) guidance.  

The peak simultaneous water flow required for the site is calculated to be 7.05 litres per second, 

while the borehole licence can only provide a steady 0.6 litres per second. This mismatch 

necessitates a storage solution to supply water during periods of peak demand. 

Daily water demand across the site is calculated at 32,100 litres. Following CIPHE guidelines, the 

report recommends storing 50% of this amount to ensure reliability during high-demand periods, 

resulting in a required storage volume of 16,050 litres. The proposed solution includes a dual-

compartment tank with an actual capacity of 18,000 litres, supported by a structural base and 

connected to a boosting system. An hourly water usage profile was also created to verify the 

sufficiency of the storage system. 

An indicative layout for a tank room and water distribution system is presented in Annex E, 

considering the potential location, space requirements and practical issues like proximity to the 

borehole. The storage system is designed to allow continuous borehole operation at its limited rate 

while buffering the peak usage times in the homes. 

The report concludes that it is feasible to meet potable water needs for the development using the 

proposed borehole and storage solution.  
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11 Figures 
Figure 1 Site Location 

Figure 2 Sussex North WRZ 

Figure 3 Statutory Designations 

Figure 4 Source Protection Zone 
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Figure 2 Sussex North WRZ 
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Figure 3 Statutory Designations 
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Figure 4 Source Protection Zone 
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Executive Summary 

Thakeham Tiles Ltd are proposing to re-develop their site on Rock Road, Storrington, Pulborough for a 

residential development. The site is located within the Hardham Basin of the Arun and Western Streams 

abstraction licensing area and the Sussex North Water Resource Zone. There is concern that large 

groundwater abstractions from the Folkstone Formation within the Hardham Basin exceed the 

sustainable limit for the aquifer. This is potentially impacting on the designated wildlife sites within the 

Arun Valley (SAC, SPA, SSSIs and Ramsar site) and resulted in a Position Statement by Natural England 

for all new developments to achieve water neutrality to help reduce pressure on the Folkstone 

Formation aquifer.  

Hydrock Consultants Ltd (Hydrock, now Stantec - referred to hereafter as Hydrock), have been 

commissioned by Thakeham Tiles to investigate the feasibility for a groundwater abstraction from the 

Hythe Formation for use as a private drinking water supply for the site with a proposed flow rate not 

exceeding ��m�/d. 

The site is within Storrington which is situated within the South Downs of West Sussex and is part of the 

Wealden District. The geology comprises the Northern belt of the Cretaceous Lower Greensand Group 

which is separated into four formations: the Atherfield Clay, the Hythe Formation, the Sandgate Beds 

(Fittleworth Member) and the Folkestone Formation. The Hythe Formation and Folkestone Formation 

are Principal aquifers which are hydraulically separated by the Fittleworth Member aquitard. 

A Ground Investigation Consent was issued by the Environment Agency (EA) to Hydrock on behalf of the 

client in order to carry out the investigation works. This comprised of drilling one borehole into the Hythe 

Formation, obtain soil and groundwater samples and undertake pumping tests to record the capabilities 

of abstracting groundwater from the well. 

Thakeham Tiles commissioned the drilling and testing of a single borehole to ��m bgl within the Hythe 

Formation Principal aquifer. The borehole was drilled and developed by Marshall Drilling Ltd by rotary 

open hole technique and aquifer testing was completed by Project Dewatering Ltd. Hydrock supervised 

both activities and collected samples of soils and groundwater for laboratory analysis.  

The ground conditions encountered within BH�, were broadly consistent with previous investigations at 

the site and comprised of the following: 

» Surface covering (concrete hardstanding) from � to �.� metres below ground level (m 

bgl); 

» Made Ground from �.�m to �.�m bgl; 

» Fittleworth Member from �.�m to approximately ��m bgl; and 

» Hythe Formation from ��m to ��m bgl (not fully proven). 

A ���mm internal diameter well liner was installed to ��.��m bgl. 

An initial groundwater strike was encountered during drilling at ��.�m bgl on the ��th September and 

after �� minutes this rose to ��.��m bgl. Manual groundwater dips taken from ��th September to the 

��th September recorded groundwater levels between ��.��m to ��.�m bgl. 

Step testing between �� and ���m�/day and constant rate testing at a flow rate of ��m�/day was 

undertaken for a period of �� hours with follow-up recovery monitoring. Both testing resulted in limited 

drawdown in groundwater level and is likely to be caused by a combination of the high permeability of 

the Hythe Formation and fracture encountered at ��.�m depth; the relatively low abstraction rate 
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required and therefore tested, and rainfall occurring in the days leading up to the testing causing 

groundwater levels to rise.  

A water balance assessment has concluded that the estimated annual recharge of the Hythe Formation 

aquifer is significantly greater than the proposed annual abstraction rate. Consequently, due to the high 

permeability of the aquifer and the water availability of the Hythe Formation within the catchment at the 

site, it is considered that the borehole is likely to produce the required yields for the proposed 

development without having an adverse effect on the water availability within the catchment.  

Water quality testing was undertaken in line with the Private Water Supplies (England) Regulations ���� 

on three samples of untreated groundwater collected at the start, middle and end of the constant rate 

testing. All inorganic and organic chemical parameters were below the maximum concentration/value 

and/or below the limit of detection. Enterococci was detected in the first sample collected and coliform 

bacteria were present above the maximum value in all samples, however the number of counts reduced 

with time. The presence of coliforms and enterococci in the untreated groundwater means that 

disinfection (such as by chlorination or UV filtration) will be required as part of the water treatment for 

the water supply, which is standard practice. Filtration is likely to be required to reduce turbidity below 

the Private Water Supplies (England) Regulations ���� threshold. Further sampling analysis of the water 

supply prior to consumption will be required to confirm the treatment is working. 
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�. Introduction 

�.� Terms of reference 

In August ����, Hydrock Consultants Ltd (Hydrock, now Stantec - referred to hereafter as 

Hydrock) was commissioned by Thakeham Concrete Products Ltd (the client) to support and 

assist the feasibility of groundwater abstraction for the proposed residential site known as 

Thakeham Tiles situated along Rock Road within Storrington, West Sussex, RH�� �AD.  

The works have been undertaken in accordance with Hydrock's fee proposal referenced �����-

HYD-XX-XX-FP-GE-���� dated �� August ���� and the client's instructions to proceed. 

�.� Background 

This groundwater investigation has been instigated as a result of a Position Statement put 

forward by Natural England related to the water availability within the Sussex North Water 

Resource Zone, which means that all new developments within that area are required to 

demonstrate that the proposed development can achieve water neutrality. I.e. the development 

will not increase the Southern Water groundwater abstraction rate for drinking water supply 

which has the potential to have a negative impact on the wildlife site in the Arun Valley, 

specifically the Arun Valley SPA1, Arun Valley SAC2 and Arun Valley Ramsar3 site. Consequently, 

Thakeham Tiles propose to make use of a groundwater abstraction borehole for use as a private 

drinking water supply for their proposed residential development. 

The works have been commissioned with the objective to investigate the water abstraction 

potential within the Hythe Formation below the site. 

�.� Scope 

The scope of the investigation comprises: 

» Project management and liaison with contractors; 

» Supervision of the drilling of one rotary borehole via open hole method to a maximum depth 

of ��m bgl to with the Hythe Formation (the target aquifer) to; 

» Obtain data on the ground and groundwater conditions of the site; 

» Allow collection of soil samples from hand dug starter pits for chemical laboratory 

analyses, prior to drilling; 

» Install a groundwater well; 

» Groundwater sampling for chemical laboratory analyses in line with the Private Water 

Supplies (England) Regulations ����; 

» Groundwater level monitoring; and 

» Pumping test (step test and constant rate test). 

The scope of the report comprises: 

 

 

1 SPA - Special Protection Area 
2 SAC - Special Area of Conservation 
3 Ramsar - wetland site of designated international importance 
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» Summary of the groundwater investigation; 

» Review of third-party data; and 

» Assessment of the water chemical and biological quality vs the ‘drinking water standards’. 

�.� Available information 

The following documents have been prepared by Hydrock for this site: 

» Hydrock Consultants Ltd. July ����. Desk Study and Ground Investigation – Rock Road, 

Storrington. Ref: TRS-HYD-XX-GI-RP-GE-����; 

» Hydrock Consultants Ltd. May ����. Supplementary Ground Investigation Report – 

Thakeham Tiles Ltd. Ref: �����-HYD-XX-XX-RP-GE-����; 

» Hydrock Consultants Ltd. January ����. Supplementary Ground Investigation Factual Report 

– Thakeham Tiles. Ref: �����-HYD-XX-XX-RP-GE-����; 

» Hydrock Consultants Ltd. April ����. Supplementary Ground Investigation – Thakeham Tiles. 

Ref: �����-HYD-XX-XX-RP-GE-����; 

» Hydrock Consultants Ltd. April ����. Remediation Strategy and Verification Plan. Ref: �����-

HYD-XX-XX-RP-GE-����; 

» Hydrock Consultants Ltd. February ����. Water Features Survey. Ref: �����-HYD-XX-XX-

TN-GE-����; 

» Hydrock Consultants Ltd. March ����. Contaminated Land Risk Assessment Summary. Ref: 

�����-HYD-XX-XX-TN-GE-����; 

» Hydrock Consultants Ltd. June ����. Ground Investigation Specification. Ref: �����-HYD-

XX-SP-GE-����; and 

» Hydrock Consultants Ltd. September ����. Abstraction Well Soil Sampling Assessment. Ref: 

�����-HYD-XX-XX-TN-GE-����. 

�.� Regulatory context and guidance 

The investigation work has been carried out in general compliance with recognised best 

practice, including (but not limited to) BS ����:����+A�:����, BS �����:����+A�:���� and the 

AGS (����) ‘Good Practice Guidelines for Site Investigations’.  

The geo-environmental section of this report is written in broad accordance with BS �����:����+ 

A�:���� and EA LCRM (����).  

Professional judgement is used to evaluate the findings of the assessment and to provide 

recommendations for the development. 

All investigation work has been carried in line with relevant sections of the Water Resource Act 

(����) including under the conditions set out in Groundwater Investigation Consent (Section 

��(�).   
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�. Site details 

�.� Location 

The site is located along Rock Road, Storrington, Pulborough with a postcode of RH�� �AD. The 

area is approximately centred on National Grid reference ������E, ������N and occupies an 

area of �.��ha. A site plan is presented in Appendix A, with the site development and present 

site layout shown in Figure �.�. 

 Figure 2.1: Site location   

(Reproduced with permission from Groundsure)  

�.� The Site and Current land use 

The site is occupied by an active concrete product manufacturing plant operated by Thakeham 

Tiles Ltd. The site can be split into two key areas, the northern half and southern half of site. The 

northern half towards Rock Road, sits at approximately ��m OD and comprises the main factory 

production facilities with warehouses and industrial units. The southern half, sits at 

approximately ��m OD and is used for aggregate storage.  This area is also known to be a 

former quarry and subsequently a historic landfill which filled the resultant pit. Surrounding the 

majority of the site's facilities is woodland with residential properties beyond that to the east and 

west. 

�.� Site history 

The site remained as coniferous and mixed woodland until the late ����’s, when the tile works 

opened and comprised of eight small to large buildings, a narrow-gauge railway with associated 

hoppers to the north and a sandpit to the south. Throughout the ����'s to ����'s there have 

been minor changes on site to the layout and ancillary buildings, but predominantly the site use 

has not changed since it's opening in ����. The pit was noted to receive inert waste from the tile 

works, including surplus aggregate and concrete products. 
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�. Hydrogeology 

�.� Regional Geology 

Storrington, which is situated within the South Downs of West Sussex, is part of the Wealden 

District that covers parts of Kent, Surrey and Hampshire. The Wealden District is characterised 

by various anticlines and synclines which form ridges and valleys, the most prominent and 

central feature is known as the Weald Anticline (also known as the Greenhurst Anticline). The 

axis of the Weald Anticline is situated north of the site striking east to west with the site being on 

the southern limb and the geological units underlying dipping to the south at approximately �°. 

The Wealden District is also divided into two main belts, the Northern and Southern belts, distinguished by their geological 

compositions. The Northern belt comprises the Chalk Group, Gault Clay and Upper Greensand with the Southern belt 

comprising the Chalk Group and Lower Greensand Group. The chalk has largely been eroded away within the Storrington 

area and exposes the older rock formations of the Lower Greensand Group, which can be split into four formations: 

Atherfield Clay, the Hythe Formation, the Sandgate Beds (which includes the Fittleworth Member) and the Folkestone 

Formation. Figure 3.1 shows the Greenhurst Anticline within the Weald Clay Formation in relation to the site, as well as the 

above-mentioned units of the Lower Greensand Group outcrop, which are summarised in Table 3.1. 
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Figure 3.1: Conceptual geological model 
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�.� Water budget 

3.5.1 Aquifer recharge 

The Enhanced Future Flows and Groundwater (eFLaG) dataset is a recently published set of 

nationally consistent climatological and hydrogeological projections based on the UKCP�� 

climate projections project5. The eFLAG datasets provide an assessment of changes in 

groundwater recharge for the UK groundwater bodies and is split into baseline, near future 

(���� to ����) and far future (���� to ����). The output of the modelling is available on the UK 

Centre for Ecology and Hydrology website. Figure �.� is a box plot summarising the monthly 

average recharge for the Lower Greensand Arun and Western Streams Groundwater body 

which underlies the site. The groundwater recharge changes are viewed as three slices of time 

throughout each month of the year:  

» Baseline (BL): ���� – ����; 

» Near Future (NF): ���� – ���� and 

» Far Future (FF): ���� – ����. 

 

 

5 UK Centre for Ecology and Hydrology, ����. Enhanced Future Flows and Groundwater Portal 

 
Figure 3.3: Surrounding water wells 
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�. Investigation works 

�.� Consents 

A Ground Investigation Consent (GIC) was issued by the Environment Agency (EA) to Hydrock on 

behalf of the client (Consent No: S/����/���) in order to carry out the investigation works, 

comprising of drilling a borehole to a maximum depth ��m bgl within the Hythe Formation, 

obtain soil and groundwater samples and undertake pumping tests to record the capabilities of 

abstracting groundwater from the well.   

As well as a schedule of general conditions, a number of special conditions were stipulated 

within the GIC. These are summarised below: 

» The Consent Holder shall undertake chemical testing of the soils within the borehole starter 

pit to ensure there is no contamination present, prior to the construction of the borehole; 

» The Consent Holder shall undertake chemical testing of the groundwater within the 

borehole to ensure there is no contamination present prior to discharging any abstracted 

waters to ground and prior to the test pumping of the boreholes; 

» The Consent Holder shall carry out test pumping and measurement of water levels using a 

preliminary step test and constant rate test; 

» Pumping rates shall not exceed a maximum of �m�/hr during the step tests and �.�m�/hr 

during the constant rate tests;  

» In addition to groundwater monitoring in the borehole being tested, the Consent Holder is 

required to monitor the well at Orchard Way Farm (NGR: TQ ����� �����). 

Full details of the GIC are presented in Appendix B. 

�.� Borehole drilling 

4.2.1 Soil sampling 

The starter hand pit for BH� was undertaken on �� August ���� and was excavated to a depth 

of �.��m bgl. Three environmental samples of the soil within the hand pit were taken, stored and 

transported in general accordance with BS �����:����+A�:����. A short letter report (reference: 

�����-HYD-XX-XX-RP-GE-����), discussing the analysis and assessment of the soil results 

were submitted to the EA and showed no contamination to be present within the Made Ground 

and underlying natural soils. The full report is presented in Appendix C. 

4.2.2 Drilling method 

BH� was then subsequently drilled, via rotary open hole method, between the � and �� 

September ���� to a final depth of ��m bgl as shown on the exploratory hole location plan 

(reference: �����-HYD-XX-XX-DR-GE-����) presented in Appendix A. The log, including details 

of ground conditions, soil sampling depths and well installation details are presented in 

Appendix D. 

4.2.3 Ground conditions encountered 

The following presents a summary of the ground and groundwater conditions encountered, 

based on field and drilling observations. It is noted that due to the open hole drilling method 

used that the descriptions and base of strata is approximate and interpreted based on 
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�. Borehole productivity 

�.� Pumping test analysis 

The step test and constant rate tests undertaken in BH� resulted in very minimal drawdown in 

groundwater level (see Figure �.�). It is not possible to analyse the groundwater data with any 

certainty to obtain aquifer parameters or infer sustainable drawdown using traditional analytical 

methods. It is likely that the limited drawdown is a combination of the following factors: 

» The relatively low abstraction rate used during the testing; 

» The high permeability of the Hythe Formation, which is likely to be towards the higher end of 

the range of reported values due to the presence of a fracture; and 

» High rainfall occurring in the days immediately prior to and during the pumping test - see 

below. 

�.� Effects of rainfall 

Groundwater data was recorded throughout the drilling and pumping tests from level loggers 

installed within BH� and the Orchard Way Well located ���m north west from site. This has been 

plotted alongside data recorded from the Storrington rainfall station available from the EA 

Hydrology Data Explorer7 on graphs presented within Appendix G. 

The rainfall data for the area shows a clear correlation to the groundwater level data collected 

from the Orchard Way Well. A groundwater level rise occurs within around �� to �� hours after 

significant rainfall events. Due to the Orchard Way Well depth being approximately �.��m bgl, 

this is likely being recharged within the shallow bedrock of the Fittleworth Member, explaining 

the relatively quick response in groundwater rise.  

The groundwater levels recorded within BH� within the deeper bedrock of the Hythe Formation, 

are noted to remain at steadier levels, with only a slight decrease in groundwater level recorded 

at the start of the pumping tests on the �� September noted. The groundwater level throughout 

the pumping tests remained at a steady level with very little drawdown (between �.�� and 

�.���m), even when flow rates were increased. During the constant rate testing a negative 

�.���m drawdown was recorded. It is considered likely that a rise in groundwater level 

occurred within the Hythe Formation during the aquifer testing, potentially with a longer lag time 

and less pronounced due to the higher permeability of the fractured Hythe Formation. 

The EA ‘Pulborough Brooks ��’ groundwater observation well located �.� km to the northwest 

from the site recorded an increase in water level from a level of �.���m OD on the ��nd 

September ���� to �.���m OD on the ��rd September ���� and continued to rise to �.���m 

OD on the ��th September ����8. Trends of groundwater level in response to rainfall follow a 

similar pattern to the groundwater level rise observed in the Orchard Way Well, but with a lower 

magnitude. 

 

 

7 https://environment.data.gov.uk/hydrology/station/d�de�bdf-d��b-���c-����-�cab�a������ 
8 https://environment.data.gov.uk/hydrology/station/�c������-����-�f�f-a���-

b���f��a�a�c_��������� 
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Figure 5.1: Pumping test groundwater levels and flow rate 
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�.� Estimated drawdown 

In the absence of drawdown data from the pumping test, an estimate of the steady state 

drawdown in BH� has been calculated using the Thies method which is suitable analytical 

equation for assessing flows and drawdown for a confined aquifer. Two estimates have been 

calculated, one using a transmissivity value of ��� m�/day and a second using a value of �,��� 

m�/day which is considered to be more representative of the aquifer at the site due to the 

presence of a fracture at ��m. Based on an assumed storage coefficient of � x��-� the 

drawdown in the well is expected to be between �.� and �.�m. This is consistent with the very 

low drawdown observed during the pumping test. 

�.� Conclusion 

Despite the pumping test not providing data suitable to provide an analysis using traditional 

methods, the aquifer is expected to have a high permeability due to the presence of a fracture 

at around ��.�m deep. Drawdown is therefore expected to be minimal during long term 

pumping on the basis that the proposed flow rate is less than the aquifer recharge within the 

catchment of the borehole and the high permeability of the aquifer. It is considered that the 

abstraction at the proposed rate will not have a long-term adverse impact on groundwater 

levels within the aquifer. 
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�. Conclusion 

There is concern that large groundwater abstractions from the Folkstone Formation within the 

Hardham Basin exceed the sustainable limit for the aquifer which is potentially impacting on the 

designated sites within the Arun Valley (SAC, SPA, SSSIs and Ramsar site). Consequently, there 

are restrictions on abstractions from the Folkstone Formation aquifer requiring new 

developments within the area, such as the housing proposed at the Thakeham Tiles site, to 

meet water neutrality requirements to reduce pressure on the aquifer. Thakeham Tiles propose 

to abstract from the Hythe Formation underlying the site which is hydraulically separated from 

the Folkstone Formation by the low permeability aquitard of the Fittleworth Member of the 

Sandgate Formation.  

Thakeham Tiles therefore commissioned the drilling of a borehole (BH�) through the Fittleworth 

Member and into the Hythe Formation and installed with a ���mm internal diameter well liner. 

Pumping tests and water quality sampling was undertaken to assess the suitability of the Hythe 

Formation to supply the proposed development with drinking water.  

The aquifer testing demonstrates that the borehole is likely to produce the required yields for 

the proposed development abstraction rate not exceeding ��m�/day and should be able to be 

sustained in the long term.  

All chemical parameters within untreated groundwater collected from BH� are below the 

maximum concentration/value and/or below the limit of detection. However, two biological 

parameters were in exceedance (total coliforms and enterococci). Turbidity was above the 

allowable limit on all three samples collected, however the turbidity reduced with longer 

pumping time. 

The presence of coliforms and enterococci in the untreated groundwater means that 

disinfection (such as by chlorination or UV filtration) will be required as part of the water 

treatment for the water supply, which is standard practice. Filtration is likely to be required to 

reduce turbidity below the Private Water Supplies (England) Regulations ���� threshold. Further 

sampling analysis of the water supply prior to consumption will be required to confirm the 

treatment is working. 

.  
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Appendix B Ground Investigation Consent 
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Technical Note  

Project name Thakeham Tiles Client Thakeham Tiles Ltd 

Design note title Abstraction well soil sampling assessment 

Document reference �����-HYD-XX-XX-TN-GE-���� 

Author  Lily Cherry 

Approver Mark Griffiths 

Revision P�� 

Date � September ���� 

�. Introduction 

As part of the development plans set out for the site known as Thakeham Tiles situated along Rock Road, 

Storrington, Pulborough, RH�� �AD, groundwater abstraction wells are required to supplement the water 

supply for the proposed new residential properties. The proposed abstraction well locations are presented 

in Appendix A, drawing ref: �����-HYD-XX-XX-DR-GE-����.  

Thakeham Tiles (the client) are looking to drill a single borehole (BH�) to obtain initial information of the 

groundwater quality and feasibility of obtaining the water at the abstraction rate required for the new 

development. BH� is located in an area which is proposed to be a maintenance area and will not be used 

for new housing. 

�. Site visit summary 

A consent to investigate a groundwater source (Consent no. S/����/���), has been issued by the 

Environment Agency (EA). The conditions within the GIC stipulate contamination analysis of the soil within 

the starter handpit to be undertaken and assessed prior to the commencement of the borehole. 

On the ��th August ����, Hydrock undertook the handpit to a depth of �.� metres below ground level (m 

bgl). Ground conditions encountered are summarised below and shown on exploratory hole log within 

Appendix B. Photographs are also presented within Appendix B. 

BH� (HP)  

» Ground level to �.��m bgl: Cream slightly sandy gravels and cobbles of concrete and flint (Made 

Ground – concrete slab); 

» �.��m – �.��m bl: Brown gravelly sand with cobbles of concrete, flint and brick (Made Ground – 

concrete slab subbase); 

» �.��m – �.��m bgl: Very soft orange brown sandy clay (Fittleworth Member); 

» �.��m – �.��m bgl: Soft grey mottled orange brown sandy clay (Fittleworth Member). 

Three environmental samples were collected within the handpit, one within the Made Ground subbase at 

�.��m bgl and two within the clays of the Fittleworth Member at �.��m and �.��m bgl. 

No obstructions and no visual or olfactory evidence of contamination were noted within the handpit.  

A slow water seepage was noted at the base. 
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Based on the CSM, it is considered unlikely, but possible that a future receptor working within the 

maintenance areas may become exposed to Made Ground soils near to the boreholes. Therefore, further 

generic quantitative risk assessment (GQRA) has been undertaken.  

�. Geo-environmental assessment 

�.� Human Health risk assessment 

5.1.1 Generic Assessment Criteria 

The soil screening values used are generic assessment criteria (GAC) (i.e. derived in accordance with EA 

CLEA guidance (����) using the updated exposure model detailed in Defra SP���� (����), with the 

exception of published C�SLs. The term 'GAC' used in this report is inclusive of all generic soil screening 

values. 

Based on the proposed development, generic assessment criteria (GAC) based on a default residential with 

homegrown produce, CLEA land use scenario have been adopted. 

GAC are selected based on the following hierarchy: 

» Category � Screening Levels (C�SL), where available. 

» SoBRA Acute GAC for free cyanide, as acute dose toxicity is the primary risk driver. 

» Hydrock GAC, derived by Hydrock as detailed in Appendix D. 

5.1.2 Assessment results 

The soil data assessment sheets are presented in Appendix C. Based on the data comparison against the 

GAC the results indicate that all chemicals of Potential Concern (CoPC) within the soils of the handpit are 

below the relevant GAC and therefore all relevant contaminant linkages are incomplete. 

�. Conclusions 

Shallow soils at the location of BH� comprised a layer of Made Ground of concrete over a sub base. No 

visual and/or olfactory evidence of contamination was observed.  

A risk assessment undertaken in line with LCRM has concluded that the risk to the Hythe Formation 

resulting from leaching of contaminants within the Made Ground will be negligible and to future site users 

in the maintenance area will be negligible.  

It is therefore considered that remediation in the area of BH�, that may cause damage to the borehole, is 

unlikely.    
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Appendix A Drawing 
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Appendix B Exploratory hole log and photographs 

  



Samples / Tests

Depth (m) Type Results

Water-
Strikes Stratum Description

Cream slightly sandy subangular to angular fine to coarse GRAVELS AND COBBLES 
of concrete and flint. Sand is fine to coarse. (MADE GROUND).

Brown gravelly fine to coarse SAND with rare subangular cobbles of flint and brick. 
Gravel is subangular to angular fine to coarse of concrete, brick and flint. (MADE 
GROUND).

Very soft orange brown very sandy CLAY. Sand is fine to medium. (FITTLEWORTH 
MEMBER).

Soft grey mottled orange brown sandy CLAY. Sand is fine to medium. (FITTLEWORTH 
MEMBER).

Base of Excavation at 1.25m
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Project: Thakeham Tiles Trialpit No

BH1
Page No. 1 of 1

Method: Hand-dug Pit Date(s): 27/08/2024 Logged By: LC Checked By: MG

Client: Thakeham Tiles Ltd

Hydrock Project No: 08347

Co-ords: 510353.00, 115060.00 Stability: Stable

Plant: Hand tools

Dimensions:

0.30m

0.30m
Scale:

1:10

General Remarks:
1. Starter hand pit dug prior to drilling to collect environmental samples for testing. 2. Slow water seepage encountered at base of pit. 3. Backfilled with arisings

Logged in general accordance with BS5930:2015

HoleBASE SI - Hydrock Trialhole Template v3
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Photograph � 

 
 

Date: ��/��/���� 

Direction Photograph 

Taken:  

N/A 

Easting: ������ 

Northing: ������ 

Description:  

Location of BH� 

 

Photograph � 

 
 

Date: ��/��/���� 

Direction Photograph 

Taken:  

South East 

Easting: ������ 

Northing: ������ 

Description:  

BH� Handpit dug to 

�.��m bgl 



 

Thakeham Tiles, Rock Road| Thakeham Tiles Ltd | Abstraction well soil sampling assessment | 08347-HYD-XX-XX-TN-GE-1001 | 2 

September 2024  2 

Photograph �  

 
 

Date: ��/��/���� 

Direction Photograph 

Taken:  

N/A 

Easting: ������ 

Northing: ������ 

Description:  

BH� Handpit dug to 

�.��m bgl. Water 

seepage noted at 

base. 

 

Photograph � 

 

Date: ��/��/���� 

Direction Photograph 

Taken:  

N/A 

Easting: ������ 

Northing: ������ 

Description:  

Concrete slab arisings 

from ground level to 

�.��m bgl.  
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Photograph � 

 

Date: ��/��/���� 

Direction Photograph 

Taken:  

N/A 

Easting: ������ 

Northing: ������ 

Description:  

Concrete slab 

subbase (Made 

Ground) arisings from 

�.��m bgl to �.��m 

bgl.  

Photograph � 

 

 

Date: ��/��/���� 

Direction Photograph 

Taken:  

N/A 

Easting: ������ 

Northing: ������ 

Description:  

Clay arisings from 

�.��m bgl to �.�m bgl.  
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Photograph � 

 

 

Date: ��/��/���� 

Direction Photograph 

Taken:  

N/A 

Easting: ������ 

Northing: ������ 

Description:  

Clay arisings from 

�.��m bgl to �.��m 

bgl.  
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Appendix C Geo-environmental results and 

assessment 

  





t: 01782 261919 t: 01923 225404
f: 01923 237404

e: e:

Project / Site name: Samples received on: 27/08/2024

Your job number: 08347 Samples instructed on/ 27/08/2024
Analysis started on:

Your order number: PO36149 Analysis completed by: 02/09/2024

Report Issue Number: 1 Report issued on: 02/09/2024

Samples Analysed:

Signed:

Key Account Manager

For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41-711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting

leachates - 2 weeks from reporting

waters - 2 weeks from reporting

asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Hydrock Consultants Ltd 

4 Lakeside

Festival Park

Stoke on Trent

ST1 5RY

i2 Analytical Ltd.

7 Woodshots Meadow,

Croxley Green

Business Park,

Watford, 

Herts, 

WD18 8YS

lilycherry@hydrock.com 

MarkGriffiths@hydrock.com

reception@i2analytical.com

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement.

Application of uncertainty of measurement would provide a range within which the true result lies. 

An estimate of measurement uncertainty can be provided on request.

Thakeham Tiles

Analytical Report Number : 24-038569

3 soil samples

Adan Cazas Garcia

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.
Iss No 24-038569-1-Thakeham Tiles 08347_FR.xlsm
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Analytical Report Number: 24-038569

Project / Site name: Thakeham Tiles

Your Order No: PO36149

Lab Sample Number 298430 298431 298432

Sample Reference BH1 BH1 BH1

Sample Number (HP) (HP) (HP)

Depth (m) 0.35 0.60 1.10

Date Sampled 27/08/2024 27/08/2024 27/08/2024

Time Taken None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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S
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Stone Content % 0.1 NONE 32.6 < 0.1 < 0.1

Moisture Content % 0.01 NONE 9.1 20 23

Total mass of sample received kg 0.1 NONE 1.5 1.4 1.2

Asbestos

Asbestos in Soil Detected/Not Detected Type N/A ISO 17025 Not-detected Not-detected Not-detected

Asbestos Analyst ID N/A N/A N/A DSO DSO DSO

General Inorganics

pH (L099) pH Units N/A MCERTS 11.5 7.6 5

Free Cyanide mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0

Water Soluble Sulphate as SO₄ 16hr extraction (2:1) mg/kg 2.5 MCERTS 330 34 66

Water Soluble SO₄ 16hr extraction (2:1 Leachate 

Equivalent) g/l 0.00125 MCERTS 0.163 0.017 0.0328

Water Soluble SO₄ 16hr extraction (2:1 Leachate 

Equivalent) mg/l 1.25 MCERTS 163 17 32.8

Fraction Organic Carbon (FOC) Automated N/A 0.001 MCERTS 0.002 < 0.0010 0.0019

Total Phenols

Total Phenols (monohydric) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0

Speciated PAHs

Naphthalene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Fluorene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Benzo(b)fluoranthene mg/kg 0.05 ISO 17025 < 0.05 < 0.05 < 0.05

Benzo(k)fluoranthene mg/kg 0.05 ISO 17025 < 0.05 < 0.05 < 0.05

Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05

Total PAH

Speciated Total EPA-16 PAHs mg/kg 0.8 ISO 17025 < 0.80 < 0.80 < 0.80

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing.
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Analytical Report Number: 24-038569

Project / Site name: Thakeham Tiles

Your Order No: PO36149

Lab Sample Number 298430 298431 298432

Sample Reference BH1 BH1 BH1

Sample Number (HP) (HP) (HP)

Depth (m) 0.35 0.60 1.10

Date Sampled 27/08/2024 27/08/2024 27/08/2024

Time Taken None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Heavy Metals / Metalloids

Arsenic (aqua regia extractable) mg/kg 1 MCERTS 10 20 28

Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.42 1.5 0.45

Boron (water soluble) mg/kg 0.2 MCERTS 1.2 0.7 0.6

Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2

Chromium (hexavalent) mg/kg 1.8 MCERTS < 1.8 < 1.8 < 1.8

Chromium (III) mg/kg 1 NONE 19 28 17

Chromium (aqua regia extractable) mg/kg 1 MCERTS 19 29 18

Copper (aqua regia extractable) mg/kg 1 MCERTS 9.9 4.4 5.2

Lead (aqua regia extractable) mg/kg 1 MCERTS 7.5 7.5 9.7

Mercury (aqua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3

Nickel (aqua regia extractable) mg/kg 1 MCERTS 7.2 3.9 4.3

Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0

Vanadium (aqua regia extractable) mg/kg 1 MCERTS 26 36 23

Zinc (aqua regia extractable) mg/kg 1 MCERTS 31 12 15

Petroleum Hydrocarbons

TPHCWG - Aliphatic >EC5 - EC6 HS_1D_AL
mg/kg 0.01 MCERTS < 0.010 < 0.010 < 0.010

TPHCWG - Aliphatic >EC6 - EC8 HS_1D_AL
mg/kg 0.01 MCERTS < 0.010 < 0.010 < 0.010

TPHCWG - Aliphatic >EC8 - EC10 HS_1D_AL
mg/kg 0.01 MCERTS < 0.010 < 0.010 < 0.010

TPHCWG - Aliphatic >EC10 - EC12 EH_CU_1D_AL
mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0

TPHCWG - Aliphatic >EC12 - EC16 EH_CU_1D_AL
mg/kg 2 MCERTS 7.8 < 2.0 < 2.0

TPHCWG - Aliphatic >EC16 - EC21 EH_CU_1D_AL
mg/kg 8 MCERTS 33 < 8.0 < 8.0

TPHCWG - Aliphatic >EC16 - EC35 EH_CU_1D_AL
mg/kg 10 MCERTS 180 < 10 < 10

TPHCWG - Aliphatic >EC21 - EC35 EH_CU_1D_AL
mg/kg 8 MCERTS 140 < 8.0 < 8.0

TPHCWG - Aliphatic >EC35 - EC44 EH_CU_1D_AL
mg/kg 8.4 NONE 48 < 8.4 < 8.4

TPHCWG - Aliphatic >EC5 - EC35 EH_CU+HS_1D_AL
mg/kg 10 NONE 180 < 10 < 10

TPHCWG - Aliphatic >EC5 - EC44 EH_CU+HS_1D_AL
mg/kg 10 NONE 230 < 10 < 10

TPHCWG - Aromatic >EC5 - EC7 HS_1D_AR mg/kg 0.01 MCERTS < 0.010 < 0.010 < 0.010

TPHCWG - Aromatic >EC7 - EC8 HS_1D_AR mg/kg 0.01 MCERTS < 0.010 < 0.010 < 0.010

TPHCWG - Aromatic >EC8 - EC10 HS_1D_AR mg/kg 0.02 MCERTS < 0.020 < 0.020 < 0.020

TPHCWG - Aromatic >EC10 - EC12 EH_CU_1D_AR mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0

TPHCWG - Aromatic >EC12 - EC16 EH_CU_1D_AR mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0

TPHCWG - Aromatic >EC16 - EC21 EH_CU_1D_AR mg/kg 10 MCERTS < 10 < 10 < 10

TPHCWG - Aromatic >EC21 - EC35 EH_CU_1D_AR mg/kg 10 MCERTS < 10 < 10 < 10

TPHCWG - Aromatic >EC35 - EC44 EH_CU_1D_AR mg/kg 8.4 NONE < 8.4 < 8.4 < 8.4

TPHCWG - Aromatic >EC5 - EC35 EH_CU+HS_1D_AR mg/kg 10 NONE < 10 < 10 < 10

TPHCWG - Aromatic >EC5 - EC44 EH_CU+HS_1D_AR mg/kg 10 NONE < 10 < 10 < 10

TPH Total >EC5 - EC44 EH_CU+HS_1D_TOTAL
mg/kg 10 NONE 230 < 10 < 10

VOCs

MTBE (Methyl Tertiary Butyl Ether) µg/kg 5 NONE < 5.0 < 5.0 < 5.0

Benzene µg/kg 5 MCERTS < 5.0 < 5.0 < 5.0

Toluene µg/kg 5 MCERTS < 5.0 < 5.0 < 5.0

Ethylbenzene µg/kg 5 MCERTS < 5.0 < 5.0 < 5.0

p & m-Xylene µg/kg 5 MCERTS < 5.0 < 5.0 < 5.0

o-Xylene µg/kg 5 MCERTS < 5.0 < 5.0 < 5.0

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing.

Iss No 24-038569-1-Thakeham Tiles 08347_FR.xlsm

Page 3 of 9



Analytical Report Number : 24-038569

Project / Site name: Thakeham Tiles

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

298430 BH1 (HP) 0.35 Brown sand with gravel and stones

298431 BH1 (HP) 0.6 Brown clay and sand with gravel

298432 BH1 (HP) 1.1 Brown clay

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 

The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

Iss No 24-038569-1-Thakeham Tiles 08347_FR.xlsm
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Analytical Report Number : 24-038569

Project / Site name: Thakeham Tiles

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Asbestos identification in Soil Asbestos Identification with the use of polarised light 

microscopy in conjunction with dispersion staining 

techniques

In-house method based on HSG 248, 2021 A001B D ISO 17025

Moisture Content Moisture content, determined gravimetrically (up to 30°C) In-house method L019B W NONE

Stones content of soil Standard preparation for all samples unless otherwise 

detailed. Gravimetric determination of stone > 10 mm as 

%  dry weight

In-house method based on British Standard 

Methods and MCERTS requirements.

L019B D NONE

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia digestion 

followed by ICP-OES

In-house method based on MEWAM 2006  Methods 

for the Determination of Metals in Soil

L038B D MCERTS

Boron, water soluble, in soil Determination of water soluble boron in soil by hot water 

extract followed by ICP-OES

In-house method based on Second Site Properties 

version 3

L038B D MCERTS

Sulphate, water soluble, in soil (16hr 

extraction)

Sulphate, water soluble, in soil (16hr extraction) In-house method L038B D MCERTS

Speciated PAHs and/or Semi-volatile 

organic compounds in soil

Determination of semi-volatile organic compounds 

(including PAH) in soil by extraction in dichloromethane 

and hexane followed by GC-MS

In-house method based on USEPA 8270 L064B D MCERTS

TPH Chromatogram in soil TPH Chromatogram in soil In-house method L064B D NONE

BTEX and/or Volatile organic compounds in 

soil

Determination of volatile organic compounds in soil by 

headspace GC-MS

In-house method based on USEPA 8260 L073B W MCERTS

Total petroleum hydrocarbons with carbon 

banding by GC-FID/GC-MS HS in soil

Determination of total petroleum hydrocarbons in soil by 

GC-FID/GC-MS HS with carbon banding aliphatic and 

aromatic

In-house method L076B/L088 D/W MCERTS

Chromium III in soil In-house method by calculation from total Cr and Cr VI In-house method by calculation L080 W NONE

Hexavalent chromium in soil Determination of hexavalent chromium in soil by 

extraction in NaOH and addition of 1,5 diphenylcarbazide 

followed by colorimetry

In-house method L080 W MCERTS

Free cyanide in soil Determination of free cyanide by distillation followed by 

colorimetry

In-house method based on Examination of Water 

and Wastewater 20th Edition:  Clesceri, Greenberg 

& Eaton

L080 W MCERTS

Water matrix abbreviations: 

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)
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Analytical Report Number : 24-038569

Project / Site name: Thakeham Tiles

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Water matrix abbreviations: 

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL)

Monohydric phenols in soil Determination of phenols in soil by extraction with sodium 

hydroxide followed by distillation followed by colorimetry

In-house method based on Examination of Water 

and Wastewater 20th Edition:  Clesceri, Greenberg 

& Eaton

L080 W MCERTS

pH in soil (automated) Determination of pH in soil by addition of water followed 

by automated electrometric measurement

In-house method L099 D MCERTS

Fraction Organic Carbon FOC Automated Determination of fraction of organic carbon in soil by 

oxidising with potassium dichromate followed by titration 

with iron (II) sulphate

In-house method L009B D MCERTS

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford).

For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride).

For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.
Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by 

the client. The instructed on date indicates the date on which this information was provided to the laboratory.  

Quality control parameter failure associated with individual result applies to calculated sum of individuals. 

The result for sum should be interpreted with caution
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Appendix D Hydrock GAC 
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GAC derivation 

Background 

Initially, the Hydrock GAC were derived following the publishing of soil guideline values (SGV), toxicological 

(TOX) reports and associated publications by the Environment Agency (EA) in ���� referenced under 

Science Report SC������ (EA, ����a, b, c, d). The Hydrock GAC have then been periodically updated 

following publication of new information on toxicological, physico-chemical, land use or receptor 

parameters, namely: 

» LQM/CIEH, ����. LQM/CIEH Generic Assessment Criteria for Human Health Risk Assessment, 

second edition. Nathanial, C. P., McCaffrey, C., Ashmore, M., Cheng, Y., Gillet, A. G., Ogden, R. C. 

and Scott, D. 

» CL:AIRE, ����. ‘The EIC/AGS/CL:AIRE Soil Generic Assessment Criteria for Human Health Risk 

Assessment’. Environmental Industries Commission, The Association of Geotechnical and 

Geoenvironmental Specialists and Contaminated Land: Applications in Real Environment. 

» CL:AIRE, ����. ‘Development of Category � Screening Levels for Assessment of Land Affected 

by Contamination’, Revision �, DEFRA research project SP����. Contaminated Land: 

Applications in Real Environment. 

» LQM/CIEH, ����. ‘The LQM/CIEH S�ULs for Human Health Risk Assessment’. Nathanial, C. P., 

McCaffrey, C., Gillet, A. G., Ogden, R. C. and Nathanial, J. F. 

» CL:AIRE, ����. ‘C�SL Phase � Technical Reports’. Contaminated Land: Applications in Real 

Environment. 

Land use scenarios 

Hydrock has derived generic assessment criteria (GAC) for human health based on the six exposure 

scenarios defined in CL:AIRE (����) using generic default assumptions from published guidance. GAC for 

each exposure scenario have been derived for three soil organic matter (SOM) contents, �%, �.�% and �%.  

All GAC have been rounded to two significant figures. 

Exposure parameters 

The exposure parameters used for the Hydrock GAC are the default parameters stated in SR�, unless 

updated in CL:AIRE (����) where the CL:AIRE (����) values have been adopted. 

Approach to consumption rates 

Hydrock have adopted the ��th percentile consumption rates from Table �.� of CL:AIRE (����) for all 

produce types. This is noted to be more conservative than the “top two” approach taken in the derivation of 

C�SLs. 

Approach to plant uptake for GAC omitted in CL:AIRE (����) 

Plant uptake factors were not identified in CL:AIRE (����) for antimony, barium and molybdenum. Hydrock 

has sourced the required parameter values from ORNL (����) in order to derive GAC that are inclusive of 

the homegrown produce exposure pathway. 

Chemical and toxicity parameters 

The chemical and toxicity parameters have been adopted based on the following documents: 

» IRIS, ����. ‘Toxicological Review of Trimethylbenzenes’. Integrated Risk Information System, 

National Centre for Environmental Assessment, office of Research and Development, U.S. 

Environmental Protection Agency. 
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» LQM/CIEH, ����. 

» ORNL, ����. ‘ORNL-����. A Review and Analysis of Parameters for Assessing Transport of 

Environmentally released Radionuclides through Agriculture’. Oak Ridge National Laboratory. 

» CL:AIRE, ����. 

» RIVM, ����. RIVM Report ������ ��� ‘HCV Re-evaluation of human-toxicological maximum-

permissible risk levels’. National Institute of Public Health and the Environment. 

» LQM/CIEH, ����. 

» EA, ����a. 

Approach to Cyanide GAC 

The Hydrock GAC for free cyanide have been derived based on ingestion of a bolus of contaminated soil. 

The GAC are derived for acute exposure of a child (�-� years old) for all land uses except commercial, 

where the GAC are derived for acute exposure of an adult (��-�� years old). For the purpose of GQRA, the 

child value may be adopted for all land use scenarios. 

For complex cyanide, the GAC have been derived based on chronic exposure, using the default exposure 

scenarios but excluding the consumption of homegrown produce, soil attached to homegrown produce, 

indoor vapour and outdoor vapour pathways. The chronic health criteria value (HCV) for complex cyanide is 

based on the EA (����a) HCV for free cyanide and the ratio of toxicity between free and complex cyanide 

proposed by RIVM (����). 

Approach to Phenol GAC 

In accordance with the EA Science Report SC������ / Phenol SGV, a GACing/inh has been derived for 

ingested and inhaled phenol using the CLEA model, with a GACderm derived for dermal contact using 

Equation �.� within SR�. The lower of the GACing/inh and GACderm has been adopted as the final GAC. 

Approach to PCB GAC 

GAC for assessing the non-dioxin-like risk from PCBs have been based on the “Dutch �”. As the TDI used by 

the authors of the Dutch guidance is for the sum of the � individual congeners, the TDI has been divided by 

� to create a TDI for each congener. The non-dioxin-like risk from PCBs is therefore assessed using a 

Hazard Index approach as for total petroleum hydrocarbons (TPH). 

Sub-surface soil to indoor air correction factors 

Reflecting the approach taken by the Environment Agency in the development of revised SGV in ���� for 

BTEX, a sub-surface soil to indoor air correction factor of �� has been applied for petroleum hydrocarbons 

in order to account for over-prediction of vapour intrusion into building using the Johnson and Ettinger 

approach. 

The correction factor of �� has been applied to the following petroleum hydrocarbons (it makes negligible 

difference to less volatile TPH and PAH compounds): 

» TPHCWG fractions, namely aliphatic EC>�-�� and aromatic EC>�-��; 

» PAHs (acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene), benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 

dibenz(a,h,)anthracene, fluoranthene, fluorene, indeno(�,�,�-c,d)pyrene, naphthalene, 

phenanthrene, pyrene); 

» BTEX; 

» Isopropylbenzene; 
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» Propylbenzene; 

» �,�,�- and �,�,�-trimethylbenzene; and 

» Styrene. 

Approach to saturation limits 

The CLEA model includes a traffic light colour system to highlight when saturated soil conditions have 

potentially been exceeded for the vapour pathways during calculation of assessment criteria. The colours 

represent: 

» Green: the assessment criteria do not exceed the saturated soil concentration. 

» Amber: the assessment criteria exceed the saturated soil concentration but the contribution of 

the indoor and outdoor vapour pathway to total exposure is less than ��% and will not 

significantly affect the assessment criteria. 

» Red: the assessment criteria exceed the saturated soil concentration and the contribution of the 

indoor and outdoor vapour pathway to total exposure is greater than ��% and will significantly 

affect the assessment criteria. 

Hydrock have not applied any further calculations or assessment in relation to saturation limits during GAC 

derivation, with the CLEA-modelled GAC being presented as the GAC. Consideration of saturation limits is 

undertaken during the data assessment stage. 
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The pumping system was equipped with two gate valves to set the required flow for the pump. After confirming 

that PDL could pump at the maximum step test discharge rate, the pump was switched off and the water level 

was allowed to recover overnight. 

 
Date finished: 23/09/24 

 
Step Test  

 

The step tests comprised five identifiable steps, each lasting 60 minutes. Water levels were monitored in the well 

using diver data loggers and manual hand dips. The licensed abstraction limit for the borehole was 0.96 l/s during 

the long-duration test, but the steps were used to pump at higher flow rates (up to 1.67 l/s) to observe their impact 

on the pumping well. After the fifth step, the pump was switched off, and the recovery period began. The results 

are summarised in Section 4, Table 1, and are presented graphically in Appendix B. 

 
Date finished: 24/09/24 

 

Constant Rate Pumping Test 

 

The pumping well recovered to the initial groundwater level quickly enough for PDL to begin the constant rate 

test on the same day. The proposed constant rate test was scheduled to run for 24 hours and could not exceed a 

discharge rate of 0.96 l/s. The step tests recorded minimal impact on the pumping well, so PDL was confident that 

we could set the flow at 0.96 l/s for the long-duration pumping test without the risk of emptying the well. 

 

Date finished: 24/09/24 

 

After manually monitoring the flow rate and groundwater level for the first 100 minutes of the test, PDL left the 

site, planning to resume the test the following day. Upon returning, PDL noted that the groundwater level in the 

well had only dropped by 0.015 meters. PDL continued to manually record the flow rate and groundwater level in 

the well until 24 hours of pumping was completed. 

 

After the pump was switched off, the recovery period began. Typically, recovery needs to be monitored for 24 

hours or until full recovery is achieved. Since the well had already recovered to a level higher than the initial 

groundwater level during the latter stages of the long-duration pumping test, PDL manually measured the 

groundwater level until it was time to leave the site. 

 

Date finished: 25/09/24 

 

The pumping setup, along with the equipment and pipework, was decommissioned on the morning of the 26th 

of September. 

 

Date finished: 27/09/24 

 

The results are summarised in Section 4, Table 2, and presented in Appendices C and D. 
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6. Final remarks and recommendations 
 
Remarks 

 

As mentioned in the previous chapter, the pumping well did not exhibit any noticeable drawdown during the 

pumping test. PDL believes this is due to the transmissivity of the primary aquifer and the hydraulic pressure from 

that aquifer. The primary aquifer, presumed to be the Hythe Formation, supplied the borehole with groundwater 

at a rate equal to or greater than the pumping rate during the constant rate test. 

Please refer to the graphs presented in Appendices A and B. The diver data appears sporadic; while an overall 

trend can be discerned, the data points do not form a clean line as one might expect. This inconsistency arises 

due to: 

 

1. The diver being installed at a depth of 30m. PDL anticipated more drawdown from the well and placed the 

diver at this depth to ensure the groundwater level would not drop below it. However, with the diver 

positioned at 30m and the maximum drawdown in the well being only 0.035m, the diver struggled to 

measure the very slight pressure differences acting upon it. 

2. The drawdown in the well being almost negligible. 

 

Recommendations  

 

Ultimately, well yield analysis from a constant rate discharge test examines the relationship between the 

drawdown in a well and the time it takes to achieve this drawdown. If no or very little drawdown occurs, the 

methods used for analysis cannot be applied. To provide a more detailed assessment of the well's capabilities, 

the discharge rate of the constant rate pumping test needs to be increased. An elevated pumping rate will ensure 

that some drawdown is achieved in the pumping well. 
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Appendix A 
 
Step Test data – EA FORM WR39 
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FORM WR39/2 

 

PUMPING TEST DATA  
 

STEP TEST – STEP 1 
 

CONSENT NO. Description of datum point 

from which measurements 
were made (eg ground level, 
flange, dip tube/other) 

Pumping test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres): 
0.35m 

 NGR TQ337806 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 
 (m3) or 
 Discharge rate 

 (m3/hr) 

 Comments 
 (eg pump started, 
 pumping rate changed, 
 pump stopped) 

  Minutes  Hours    Standing water level 

   DAY (- 3)     

   DAY (- 2)     

   DAY (- 1)     

24/09/24 09:00 0 14.77 

 

  25 0.56 l/s (pump started) 

   1 14.775     

  2 14.775     

  3 14.775     

  4 14.775     

  5 14.775   25.17  

  6 14.775     

  7 14.775     

  8 14.775     

  9 14.775     

  10 14.775   25.32  

  11 14.775     

  12 14.775     

  13 14.775     

  14 14.775     

  15 14.775   25.49  

  16 14.775     

  17 14.775     

  18 14.775     

  19 14.775     

  20 14.775   25.66  

  21 14.775     

  22 14.775     

  23 14.775     

  24 14.775     

  25 14.775   25.83  

  26 14.775     

  27 14.775     
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FORM WR39/2 

 

 
PUMPING TEST DATA  
 

STEP TEST – STEP 1 
 

CONSENT NO. Description of datum point 
from which measurements 
were made (eg ground level, 

flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres): 

 
0.35 mbgl NGR TQ337806 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 
 (m3) or 
 Discharge rate 

 (m3/hr) 

 Comments 
 (eg pump started, 
 pumping rate changed, 

 pump stopped) 

 
Minutes Hours 

  28  14.775    

  29  14.775    

 09:30 30  14.775  25.99  

  35  14.775  26.16  

  40  14.775  26.33  

  45  14.775  26.50  

  50  14.775  26.66  

  55  14.78  26.83  

  60  14.78  26.99  
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FORM WR39/2 

 
PUMPING TEST DATA  
 

STEP TEST – STEP 2 

 

CONSENT NO. Description of datum point 
from which measurements 

were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 

(metres): 
 
0.35 mbgl NGR TQ337806 

 Date  Time  Elapsed time  Depth of water 

 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 

 (m3) or 
 Discharge rate 

 (m3/hr) 

 Comments 

 (eg pump started, 
 pumping rate changed, 
 pump stopped) 

 
Minutes Hours 

 10:00 0  14.78  26.99 Step 2 = 0.83 l/s 

  1  14.78    

  2  14.78    

  3  14.78    

  4  14.78    

  5  14.78  27.24  

  6  14.78    

  7  14.78    

  8  14.78    

  9  14.78    

  10  14.78  27.49  

  11  14.78    

  12 

 

 14.78    
 

  13  14.78    
 

  14  14.78    
 

  15  14.78  27.75  
 

  16  14.78    
 

  17  14.78    

  18  14.78    

  19  14.78    

  20  14.78  28.01  

  21  14.78    

  22  14.78    

  23  14.78    

  24  14.785    

  25  14.785  28.26  

  26  14.785    

  27  14.785    

  28  14.785    

  29  14.785    

 10:30 30  14.785  28.52  

  35  14.785  28.77  
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FORM WR39/2 

 
PUMPING TEST DATA  
 

STEP TEST – STEP 2 

 

CONSENT NO. Description of datum point 
from which measurements 

were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 

(metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 
 (m3) or 

 Discharge rate 

 (m3/hr) 

 Height above ground level 
(metres):Comments 

  

  40  14.785  29.02  

  45  14.785  29.26  

  50  14.785  29.51  

  55  14.785  29.75  

  60  14.785  29.99  
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FORM WR39/2 

 

PUMPING TEST DATA  
 

STEP TEST – STEP 3 

 

CONSENT NO. Description of datum point 
from which measurements 
were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres):  

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 
 (m3) or 
 Discharge rate 

 (m3/hr) 

 Height above ground level 
(metres):Comments 

  

11:00  0  14.785 

 

 29.99 Step 3 = 1.11 l/s 

  1  14.79    

  2  14.79    

  3  14.79    

  4  14.79    

  5  14.79  30.32  

  6  14.79    

  7  14.79    

  8  14.79    

  9  14.79    

  10  14.79  30.66  

  11  14.79    

  12 

 

 14.79    

  13  14.79    

  14  14.79    

  15  14.79  30.98  

  16  14.79    

  17  14.79    

  18  14.79    

  19  14.79    

  20  14.79  31.3  

  21  14.795    

  
22  

14.795    

  23  14.795    

  24  14.795    

  25  14.795  31.63  

  26  14.795    

  27  14.795    

  28  14.795    

  29  14.795    

11:30  30  14.795  31.96  

  35  14.795  32.29  
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Use continuation sheet (WR-39/4) if necessary 
 

 
 

FORM WR39/2 

 

PUMPING TEST DATA  
 

STEP TEST – STEP 3 

 

CONSENT NO. Description of datum point 
from which measurements 
were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres):  

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

Meter readings 
 (m3) or 
 Discharge rate 

 (m3/hr) 

 Height above ground level 
(metres):Comments 

  

  40  14.795  32.62  

  45  14.795  32.95  

  50  14.795  33.28  

  55  14.795  33.60  

  60  14.795  33.94  
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Use continuation sheet (WR-39/4) if necessary 
 

 
 
 

FORM WR39/3 

PUMPING TEST DATA  
 

STEP TEST – STEP 4 

 

CONSENT NO. Description of datum point 
from which measurements 

were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 

 (metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

Meter readings 
 (m3) 

 Comments 
 (eg duration of any rainfall, 

time when pump switched 
on and off if an operating 
well or borehole) 

 12:00 0  14.795 

 

 

 33.93 Step 4 = 1.39 l/s 

  1  14.795    
 

  2  14.80    
 

  3  14.80    
 

  4  14.80    

  5  14.80  34.34  

  6  14.80    

  7  14.80    

  8  14.80    

  9  14.80    

  10  14.80  34.75  

  11  14.80    

  12 

 

 14.80    

  13  14.80    

  14  14.80    

  15  14.80  35.17  

  16  14.80    

  17  14.80    

  18  14.80    

  19  14.80    

  20  14.80  35.60  

  21  14.80    

  22  14.80    

  23  14.80    

  24  14.80    

  25  14.80  36.01  

  26  14.80    

  27  14.80    

  28  14.80    

  29  14.80    

 12:30 30  14.80  36.43  
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Use continuation sheet (WR-39/4) if necessary 
 

 
 
 

FORM WR39/4 

 
PUMPING TEST DATA  
 

STEP TEST – STEP 4 

 

CONSENT NO. Description of datum point 
from which measurements 
were made (eg ground level, 

flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 

(metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

Meter readings 
 (m3)  

 

 Comments 
  

 

  Minutes  Hours   36.84  

  35  14.80  36.84  

  40  14.80  37.26  

  45  14.80  37.68  

  50  14.80  38.10  

  55  14.80  38.49  

  60  14.80  38.90  
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FORM WR39/3 

PUMPING TEST DATA  
 

STEP TEST – STEP 5 

 

CONSENT NO. Description of datum point 
from which measurements 

were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 

 (metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

Meter readings 
 (m3)  

  

 Comments 
 (eg duration of any rainfall, 

time when pump switched 
on and off if an operating 
well or borehole) 

 

 13:00 0  14.8  38.9 Step 5 = 1.67 l/s 

  1  14.805    
 

  2  14.805    
 

  3  14.805    
 

  4  14.805    

  5  14.805  39.40  

  6  14.805    

  7  14.805    

  8  14.805    

  9  14.805    

  10  14.805  39.92  

  11  14.805    

  12 

 

 14.805    

  13  14.805    

  14  14.805    

  15  14.805  40.42  

  16  14.805    

  17  14.805    

  18  14.805    

  19  14.805    

  20  14.805  40.92  

  21  14.805    

  22  14.805    

  23  14.805    

  24  14.805    

  25  14.805  41.38  

  26  14.805    

  27  14.805    

  28  14.805    

  29  14.805    

 13:30 30  14.805  41.83  
 

 
 

 
Use continuation sheet (WR-39/4) if necessary 
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FORM WR39/4 

 
PUMPING TEST DATA  
 

STEP TEST – STEP 4 

 

CONSENT NO. Description of datum point 
from which measurements 

were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 
 (m3)  

 

 Comments 
  

 

  Minutes  Hours     

  35  14.805  42.33  

  40  14.805  42.82  

  45  14.805  43.32  

  50  14.805  43.80  

  55  14.805  44.31  

  60  14.805  44.83  
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FORM WR39/4 

 
PUMPING TEST DATA  
 

STEP TEST – Recovery 

 

CONSENT NO. Description of datum point 
from which measurements 
were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

   Comments 
  

 

  0  14.805    

  1  14.78    

  2  14.78    

  3  14.78    

  4  14.78    

  5  14.78    

  6  14.78    

  7  14.78    

  8  14.78    

  9  14.78    

  10  14.78    

  11  14.78    

  12 

 

 14.775    

  13  14.775    

  14  14.775    

  15  14.775    

  16  14.775    

  17  14.775    

  18  14.775    

  19  14.775    

  20  14.775   Recovered to initial level 

  21      

  22      

  23      

  24      

  25      

  26      

  27      

  28      

  29      

  30      

  35      

  40      

 

 

 

 

 45      

  50      
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FORM WR39/4 

 
PUMPING TEST DATA  
 

STEP TEST – Recovery 

 

CONSENT NO. Description of datum point 
from which measurements 
were made (eg ground level, 
flange, dip tube/other) 

Pumping Test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres): 

NGR TQ337806 0.35 mbgl 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

   Comments 
  

 

  55      

  60      

  70      

  80      

  90      

  100  14.775    

  110      

  120      

  140      

  160      

  180      

  200      

  220      

  240      

  260      

  300     End of recovery 

  350     (start of constant rate test) 

  400      
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Appendix B 
 
Step Test data – Dip meter and manual dips with graphical presentation. 
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Appendix C 
 
Constant rate test – EA FORM WR39 
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FORM WR39/1 

 

PUMPING TEST DATA  
 

CONSTANT RATE PUMPING TEST 
 

CONSENT NO. Description of datum point 

from which measurements 
were made (eg ground level, 
flange, dip tube/other) 

Pumping test at Storrington Pumping Test Top of Casing 

NGR   

Observations from BH01 
Height above ground level 
(metres): 
 

0.35m 
 

NGR TQ337806 

 Date  Time  Elapsed time  Depth of water 
 level below 

 datum (metres) 

 Drawdown 

 (metres) 

 Meter readings 
 (m3) or 
 Discharge rate 

 (m3/hr) 

 Comments 
 (eg pump started, 
 pumping rate changed, 
 pump stopped) 

  Minutes  Hours    Standing water level at start 

   DAY (- 3)    of constant rate test: 14.775 

   DAY (- 2)     

   DAY (- 1)     

24/09/24 15.45 0  14.775  44.85 0.97 l/s 

  1  14.785    

  2  14.785    

  3  14.785    

  4  14.785    

  5  14.785  45.16  

  6  14.785    

  7  14.785    

  8  14.785    

  9  14.785    

  10  14.785  45.45  

  12  14.785    

  14  14.785    

  16  14.785    

  18  14.785    

  20  14.79  46.01  

  25  14.79  46.31  

  30  14.79  46.60  

  35  14.79  46.88  

  40  14.79  47.17  

  45  14.79  47.46  

  50  14.79  47.74  

  55  14.79  48.03 

 

 

  60 1 14.79  48.31  

  70  14.79  48.88  

  80  14.79  49.45  

  90  14.79  50.02  

  100  14.79  50.60 PDL left site 
 
 

 
 




