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Introduction 

We have been requested by the client, Mr P A’Barrow, to submit a Water Neutrality Statement. 

The Water Neutrality Statement is to accompany a planning application for a new 3 Bed Residential 
Dwelling at New Barn Nursery, Broadford Bridge Road, West Chiltington, West Sussex, RH20 2LF. 

 

Baseline  

The baseline condition from a water neutrality perspective is that the existing water usage on the site 
of the new dwelling is zero. 

 

Proposed Demand 

The proposed water demand for the dwelling has been undertaken using the Building Regulations 
Part G calculator, realistically based on fixtures and fittings available on the market, and reflective of 
the proposed use. The calculations together with data sheets of typical available fittings are included 
within Appendix A. 

Water consumption, including external water use, for the dwelling has been calculated at 80 litres per 
person per day. 

If rainwater harvesting was incorporated into the design, then water consumption, including external 
water use, for the dwelling would reduce to 55 litres per person per day. 

The inclusion of grey water use within the scheme would not result in a decrease in water 
consumption if rainwater harvesting was implemented as the proposed uses of the water, ie washing 
machine and WC flush use are the same in both the grey water and rainwater harvesting scenarios. 

The scheme is currently proposing not to include rainwater harvesting or grey water systems into the 
proposed drainage systems serving the new residential dwelling. 

The 3No Bed House, taking average occupancy rates extrapolated from 2011 census data for 
Horsham District, has 2.47 occupants. 

Taking water consumption as 80 litres per person per day, with an average occupancy rate of 2.47 
occupants, then the total dwelling water consumption is 198 Litres per day. 

Given that the baseline/existing water usage is zero, the new dwelling represents a net increase in 
water usage of 198 Litres per day, 

The increase in water consumption is intended to be addressed using a private borehole that has 
been installed at the site in September 2023 to a depth of 45m.  The borehole has a test pumping 
rate of 3m3/hour, as indicated on the EA Borehole Record Form, Appendix B. The borehole’s location 
relative to the proposed dwelling is shown on Drawing D D219/370/02, Appendix B. 

It is our understanding that a borehole that would abstract less than 20m3 per day does not require an 
abstraction licence from the EA. 
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Furthermore, it is our understanding that the location of the borehole and aquifer that it connects too 
is outside Hardham Basin (Folkstone Beds) and Chichester and Worthing Chalk, and situated outside 
and just north of Lower Greensand Arun and Western Streams, thus deemed not affecting flows in the 
River Rother in the view of the EA. 

The borehole water quality has been tested by South East Water Scientific Services, results included 
in Appendix B. 

These results have been utilised by Invicta Water Treatment to access the viability of the borehole to 
supply potable water to the new dwelling.  Within their report dated April 2024, Appendix B, they 
confirm that borehole water can be adequately treated to Private Water Supply Regulations delivering 
500 Litres per day. 

This level of treated potable water supply is more than the water consumption of 80 litres per person 
per day, with a total dwelling water consumption of 198 Litres per day, based on an average 
occupancy rate of 2.47 occupants. 

In addition, the Invicta Water Treatment report highlights the ongoing maintenance and sampling 
regime that will be implemented to safeguard the potable water quality going forward. 

 

Conclusion 

It is our view that this Water Neutrality Assessment demonstrates that the proposed scheme will not 
consume mains water but will in fact supply its own potable water needs via an existing borehole on 
site in a safe and compliant manner. 

Therefore, the proposed scheme does not need to consider the use rainwater harvesting and/or 
greywater/blackwater recycling in order to demonstrate water neutrality. 

On this basis we suggest that proposed scheme results in no increase in water water consumption 
from the baseline consumption, and thus satisfies the requirements of the Water Neutrality 
Assessment as required by HDC. 
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Appendix A 

Building Regulations Part G Water Efficiency calculations 

Typical appliance product data 

  Basin tap 

  Dishwasher 

  Kitchen Tap 

  Shower 

  Washing Machine 

  WC Flush Cistern 
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Appendix B 

EA Borehole Record Form  

Borehole’s location relative to the proposed dwelling  -  Drawing D D219/370/02 

Borehole water quality test -  South East Water Scientific Services 

Invicta Water Treatment report 

 





WR38: Borehole record form

WR38 Version 2, February 2011 page 2 of 3

D Strata log

Geological Description of strata Thickness Depth 
classification m (to base
(BGS only) of strata)

m

(continue on separate page if necessary)

Other comments (for example, gas encountered, saline water intercepted)

E Completing this form
How long did it take you to fill in this form?

For Official use only
Date received (DD/MM/YYYY) File Consent number BGS reference number

Accession number Wellmaster number SOBI number NGR

LIC NO Purpose EA reference number

Copy number Entered by

sandy yellow clay with sandstone

 blue clay with hard bands and layers of sandstone

grey sand with layers of sandstone

3

20

25

3

23

48



WR38: Borehole record form

WR38 Version 2, February 2011 page 3 of 3

F The Data Protection Act 1998
The Environment Agency will process the information you

provide so that we can:
● deal with your application;
● make sure you keep to the conditions of any consent; and
● process renewals.

The Environment Agency will pass the information provided on
this form to the British Geological Survey, in accordance with
Section 198 of the Water Resources Act 1991, which states
that any person drilling a well or borehole more than fifty feet
below the surface, shall notify the British Geological Survey of
this and provide them with the information as requested on
this form.

We may also process or release the information to:
● offer you documents or services relating to environmental

matters;
● consult the public, public organisations and other

organisations (for example, the Health and Safety
Executive, local authorities, the emergency services, the
Department for Environment, Food and Rural Affairs) on
environmental issues;

● carry out research and development work on
environmental issues;

● prevent anyone from breaking environmental law,
investigate cases where environmental law may have been
broken, and take any action that is needed;

● assess whether customers are satisfied with our service,
and to improve our service; and

● respond to requests for information under the Freedom of
Information Act 2000 and the Environmental Information
Regulations 2004 (if the Data Protection Act allows).

We may pass the information on to our agents or
representatives to do these things for us.

The British Geological Survey will use the information you
provide to assist in its geological mapping programme and
other research activities.

The British Geological Survey will process, or release, the
information to:
● offer you documents or services relating to environmental

matters;
● consult the public, public organisations and other

organisations (for example, the Health and Safety
Executive, local authorities, the emergency services, the
Department for Environment, Food and Rural Affairs) on
environmental issues;

● carry out research and development work on
environmental issues;

● assess whether customers are satisfied with our service,
and to improve our service; and

● respond to requests for information under the Freedom of
Information Act 2000 and the Environmental Information
Regulations 2004 (if the Data Protection Act allows).

We may pass the information on to our agents or
representatives to do these things for us.
● We will also publish the information on our website; and
● provide  the technical details of the borehole (for example,

the depth, geology and water levels) to others. This will not
include information about ownership of the borehole.







South East Water Scientific Services

3 Columbus Drive, Farnborough 

Hampshire, GU14 0NZ

E-Mail:      sales@southeastwater.co.uk

Website:   www.southeastwater.co.uk

ANALYTICAL REPORT

Invicta Water Treatment

89 Castle Drive

Horley

Surrey

RH6 9DD

Page 1 of 4

Certificate Number: 1224740-3 Final

Supercedes report 1224740-2

Order Number: IWT2709

Date Reported:Date Received: 15/03/2024 12/04/2024

FlagUnitsResultTestMethodSample DetailsLab Ref. Limit

4723191  

RAW WATER

Order No: IWT2709

Received Date: 15/03/2024

Tested Date: 15/03/2024

Sampling Date: 15/03/2024 11:20

Sample Type: GW : Ground Water

Product: SS-DWREGS

  Ammonium (Ammonia 

and Ammonium Ions)

mg/l   F255
  
  <0.5000.568

Chloride mg/l   F215
  
  <250.00251.27

Nitrate mg/l245
  
  <50.0<0.9

Nitrite mg/l225
  
  <0.500<0.004

Nitrite/Nitrate mg/l *calc
  
  <1.0000.000

Sulphate mg/l305
  
  <250.046.8

Total Hardness mg/l205
  
  12.1

Odour - Qualitative *230
  
  Stagnant

Odour - Quantitative   F230
  
  1

Colony Count 3 Days at 22°C cfu/ml430
  
  >300

E coli mpn/100ml400
  
  00

Total Coliforms mpn/100ml   F400
  
  02

Colour mg/l Pt/Co660
  
  <202

Conductivity uS/cm660
  
  1367

Hydrogen Ion (pH) pH_unit660
  
  6.5 to 9.58.6

Turbidity NTU   F660
  
  <4.00056.400

Acrylamide µg / lext
  
  <0.100<0.008

Epichloroydrin µg / l *ext
  
  <0.10<0.1

Vinyl Chloride µg / lext
  
  <0.500<0.113

Total Cyanide µg / l5413
  
  <50.0<4.1

Mercury µg / l765
  
  <1.00<0.04

Antimony µg / l745
  
  <5.0<0.2

Arsenic µg / l745
  
  <10.07.0

Selenium µg / l745
  
  <10.0<0.8

Calcium mg/l740
  
  3.1

Magnesium mg/l740
  
  0.6

Fluoride mg/l3371
  
  <1.5001.208

2,4,5-T µg / l3545
  
  <0.100<0.007

2,4-D µg / l3545
  
  <0.100<0.007

Bentazone µg / l3545
  
  <0.100<0.007

Bromoxynil µg / l3545
  
  <0.100<0.007

Dicamba µg / l3545
  
  <0.100<0.020

Dichlorprop µg / l3545
  
  <0.100<0.003

Disclaimers:

Unless otherwise stated, all results apply to the sample as received. Information provided by the customer (includes Date, Time, 

Sample Matrix & Sample Description) can affect the validity of the result.

Opinions and interpretations expressed in this report are outside the scope of UKAS accreditation.

Details of Uncertainty of Measurement and Analytical Quality Control are available on request.

Where a statement of conformity to a Regulatory Standard or customer limit is provided, the uncertainty of measurement is not 

taken into account unless shown on the certificate.

* - denotes non UKAS accredited test

A result of 0 cfu denotes none found in volume analysed

F - Result Exceeds The Maximum Pcv As Defined In The Water Supply (Water Quality) (Amendment) Regulations 2018

doc - individually documented method, details available on request

ext - Analysis subcontracted to an external laboratory

1579

South East Water Ltd. Registered in England, No.2679874. Registered Office:  Rocfort Road, Snodland, Kent ME6 5AH. 

This analytical report may not be reproduced, except in full, without the written approval of South East Water Scientific Services. 



Page 2 of 4

1224740-3 Final

Supercedes report 1224740-2

Certificate Number:

IWT2709Order Number:

FlagUnitsResultTestMethodSample DetailsLab Ref. Limit

4723191 Continued from Page 1  Fluroxypyr µg / l3545
  

  <0.100<0.008

MCPA µg / l3545
  

  <0.100<0.008

MCPB µg / l3545
  

  <0.100<0.008

Mecoprop (MCPP) µg / l3545
  

  <0.100<0.005

Triclopyr µg / l3545
  

  <0.100<0.015

Atrazine µg / l2587
  

  <0.100<0.002

Carbendazim µg / l2587
  

  <0.100<0.001

Carbetamide µg / l2587
  

  <0.100<0.002

Chlortoluron µg / l2587
  

  <0.100<0.003

Diuron µg / l2587
  
  <0.100<0.004

Epoxiconazole µg / l2587
  
  <0.100<0.003

Flutriafol µg / l2587
  
  <0.100<0.003

Isoproturon µg / l2587
  
  <0.100<0.003

Linuron µg / l2587
  
  <0.100<0.003

Oxadixyl µg / l2587
  
  <0.100<0.003

Pendimethalin µg / l2587
  
  <0.100<0.007

Prometryn µg / l2587
  
  <0.100<0.002

Propazine µg / l2587
  
  <0.100<0.002

Simazine µg / l2587
  
  <0.100<0.003

Terbutryn µg / l2587
  
  <0.100<0.002

Trietazine µg / l2587
  
  <0.100<0.004

Benzo (a) pyrene µg / l480
  
  <0.010<0.003

Benzo(1,12)perylene µg / l480
  
  <0.003

Benzo(11,12)fluoranthene µg / l480
  
  <0.003

Benzo(3,4)fluoranthene µg / l480
  
  <0.003

Indeno(1,2,3-cd)pyrene µg / l480
  
  <0.003

PAH Total ug/l *calc
  
  <0.1000.000

1,1,1 Trichloroethane µg / l775
  
  <0.60

1,2-Dichloroethane µg / l775
  
  <3.00<0.12

Benzene µg / l775
  
  <1.00<0.02

Dibromochloromethane µg / l775
  
  <0.50

Dichlorobromomethane µg / l775
  
  <0.43

Tetrachloroethene µg / l775
  
  <10.00<0.15

Tetrachloroethene/Trichloroet

hene- Sum

µg / l *calc
  
  0.00

Tetrachloromethane µg / l775
  
  <3.00<0.11

Total Trihalomethanes µg / l *calc
  
  <100.000.00

Tribromomethane µg / l775
  
  <0.60

Trichloroethene µg / l775
  
  <10.00<0.10

Trichloromethane µg / l775
  
  <0.50

Aluminium µg / l   F730
  
  <200.01268.3

Copper mg/l730
  
  <2.000<0.009

Iron µg / l   F730
  
  <200.02484.8

Lead µg / l730
  
  <10.01.3

Manganese µg / l   F730
  
  <50.064.7

Nickel µg / l730
  
  <20.02.1

Disclaimers:

Unless otherwise stated, all results apply to the sample as received. Information provided by the customer (includes Date, Time, 

Sample Matrix & Sample Description) can affect the validity of the result.

Opinions and interpretations expressed in this report are outside the scope of UKAS accreditation.

Details of Uncertainty of Measurement and Analytical Quality Control are available on request.

Where a statement of conformity to a Regulatory Standard or customer limit is provided, the uncertainty of measurement is not 

taken into account unless shown on the certificate.

* - denotes non UKAS accredited test

A result of 0 cfu denotes none found in volume analysed

F - Result Exceeds The Maximum Pcv As Defined In The Water Supply (Water Quality) (Amendment) Regulations 2018

doc - individually documented method, details available on request

ext - Analysis subcontracted to an external laboratory

1579

South East Water Ltd. Registered in England, No.2679874. Registered Office:  Rocfort Road, Snodland, Kent ME6 5AH. 

This analytical report may not be reproduced, except in full, without the written approval of South East Water Scientific Services. 



Page 3 of 4

1224740-3 Final

Supercedes report 1224740-2

Certificate Number:

IWT2709Order Number:

FlagUnitsResultTestMethodSample DetailsLab Ref. Limit

4723191 Continued from Page 2  Cadmium µg / l735
  

  <5.00<0.12

Chromium µg / l735
  

  <50.03.6

First Draw Copper mg/l730
  

  <2.000<0.009

First Draw Lead µg / l730
  

  <10.0<0.9

First Draw Nickel µg / l730
  

  <20.01.1

Clostridium perfringens 

(including spore

cfu/100ml360
  

  00

Pesticides - Total Substances ug/l *calc
  

  0.000

Aldrin µg / l4170
  

  <0.030<0.007

Dichlobenil µg / l4170
  

  <0.100<0.006

Dieldrin µg / l4170
  
  <0.030<0.007

Gamma-HCH (Lindane) µg / l4170
  
  <0.100<0.005

Heptachlor µg / l4170
  
  <0.030<0.008

Heptachlor Epoxide µg / l4170
  
  <0.030<0.005

Propyzamide µg / l4170
  
  <0.100<0.005

Tri-allate µg / l4170
  
  <0.100<0.005

Total Phosphate µg / l *calc
  
  303

Silica mg/l285
  
  9.95

Suspended Solids mg/l *310
  
  12.0

Total Organic Carbon mg/l250
  
  1.1

Pseudomonas aeruginosa cfu/100ml410
  
  Competing growth, 

indicative count 0

Enterococci cfu/100ml   F390
  
  025

Colony Count 2 Days at 37°C cfu/ml430
  

  232

Iron (Free) µg / l730
  

  19.2

% Transmission *calc
  

  97.5

UV Abs (10mm) @ 254nm 

Unfiltered

abs_unit *doc
  

  0.011

Alkalinity mg/l *doc
  

  454.0

Bicarbonate Alkalinity mg/l *calc
  

  0.20

Boron mg/l   F740
  

  <1.0001.331

Sodium mg/l   F740
  

  <200.0357.6

Findings *
  

  Turbidity filtered at 

0.45um 0.88NTU

Aluminium (Free) µg / l730
  

  61.3

Disclaimers:

Unless otherwise stated, all results apply to the sample as received. Information provided by the customer (includes Date, Time, 

Sample Matrix & Sample Description) can affect the validity of the result.

Opinions and interpretations expressed in this report are outside the scope of UKAS accreditation.

Details of Uncertainty of Measurement and Analytical Quality Control are available on request.

Where a statement of conformity to a Regulatory Standard or customer limit is provided, the uncertainty of measurement is not 

taken into account unless shown on the certificate.

* - denotes non UKAS accredited test

A result of 0 cfu denotes none found in volume analysed

F - Result Exceeds The Maximum Pcv As Defined In The Water Supply (Water Quality) (Amendment) Regulations 2018

doc - individually documented method, details available on request

ext - Analysis subcontracted to an external laboratory

1579

South East Water Ltd. Registered in England, No.2679874. Registered Office:  Rocfort Road, Snodland, Kent ME6 5AH. 

This analytical report may not be reproduced, except in full, without the written approval of South East Water Scientific Services. 







Invicta Water Treatment   
89 Castle Drive   
Horley   
Surrey RH6 9DD 
T. 01293 781077 
Mobile. 07970 154529   
Email. sales@invictawatertreatment.co.uk  www.invictawatertreatment.co.uk  
 

Invicta Water Treatment Limited registered office: Cheeld Wheeler & Co, Redhill Chambers, 2D High Street, 
Redhill, Surrey, RH1 1 RJ. Registration No. 4571271. VAT No. 920 2302 82 

Determinands to Date Sample Number 1224740-3 
Final (sampled 15/03/24 11:20) 

Alkalinity, mg/l 454.0 

Ammonium (Ammonia and Ammonium ions), mg/l 0.568 

Chloride, mg/l 251.27 

Nitrate, mg/l <0.9 

Nitrite, mg/l <0.004 

Nitrite/nitrate, mg/l 0.000 

Sulphate, mg/l 46.8 

Total Hardness, mg/l 12.1 

Odour – Qualitative Stagnant 

Odour – Quantitative 1 

Colony Count 3 days at 22oC, cfu/ml >300 

Colony Count 2 days at 37oC, cfu/ml 232 

E coli, mpn/100 ml 0 

Total Coliforms, mpn/100 ml 2 

Pseudomonas aeruginosa, cfu/100 ml Competing growth, indicative 
count 0 

Clostridium perfringens (including spore), cfu/100 ml 0 

Enterococci, cfu/100 ml 25 

Colour, mg/l Pt/Co 2 

Conductivity, uS/cm 1,367 

Hydrogen ion, pH 8.6 

Turbidity, NTU 56.400 

Bromate, ug/l Not tested 

Antimony, ug/l <0.2 

Arsenic, ug/l 7.0 

Selenium, ug/l <0.8 

Boron, mg/l 1.331 

Calcium, mg/l 3.1 

Magnesium, mg/l 0.6 

Sodium, mg/l 357.6 

Fluoride, mg/l 1.208 

Benzo(a)pyrene, ug/l <0.003 

Benzo(1,12)perylene, ug/l <0.003 

Benzo(11,12)fluoranthene, ug/l <0.003 

Benzo(3,4)fluoranthene, ug/l 0.004 

Indeno(1,2,3-cd)pyrene, ug/l <0.003 

PAH Total, ug/l 0.000 

1,1,1 Trichloroethane, ug/l <0.60 

1,2-Dichloroethane, ug/l <0.12 

Benzene, ug/l <0.02 

Dibromochloromethane, ug/l <0.50 
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Dichlorobromomethane, ug/l <0.43 

Tetrachloroethene <0.15 

Tetrachloroethen/Trichloroethene- SUM, ug/l 0.00 

Tetrachloromethane, ug/l <0.11 

Total Trihalomethane, ug/l 0.00 

Tribromomethane, ug/l <0.60 

Trichloroethene, ug/l <0.10 

Trichloromethane, ug/l <0.50 

Aluminium, ug/l 1,268.3 

Copper, mg/l <0.009 

Iron, ug/l 2,484.8 

Iron (free), ug/l 19.2 

Lead, mg/l 1.3 

Manganese, ug/l 64.7 

Nickel, ug/l 2.1 

Cadmium, ug/l <0.12 

Chromium, ug/l 3.6 

First Draw Copper, mg/l <0.009 

First Draw Lead, mg/l <0.9 

First Draw Nickel, mg/l 1.1 

Calc Pesticides – Total Substances 0.000 

Aldrin, ug/l <0.007 

Dichlobenil, ug/l <0.006 

Gamma-HCH (Lindane), ug/l <0.005 

Heptachlor, ug/l <0.008 

Heptachlor Epoxide, ug/l <0.005 

Propyzamide, ug/l <0.005 

Tri-allate, ug/l <0.005 

2,4,5-T, ug/l <0.007 

2,4-D, ug/l <0.007 

Bentazone, ug/l <0.007 

Bromoxynil, ug/l <0.007 

Dicamba, ug/l <0.020 

Dichlorprop, ug/l <0.003 

Fluroxypyr, ug/l <0.008 

MCPA, ug/l <0.008 

MCPB, ug/l <0.008 

Mecoprop(MCPP), ug/l <0.005 

Triclopyr, ug/l <0.015 

Atrazine, ug/l <0.002 

Carbendazim, ug/l <0.001 

Carbetamide, ug/l <0.002 

Chlorotoluron, ug/l <0.003 
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Diuron, ug/l <0.004 

Epoxiconazole, ug/l <0.003 

Flutriafol, ug/l <0.003 

Isoproturon, ug/l <0.003 

Linuron, ug/l <0.003 

Oxadixyl, ug/l <0.003 

Pendimethalin, ug/l <0.007 

Prometryn, ug/l <0.002 

Simazine, ug/l <0.003 

Terbutryn, ug/l <0.002 

Trietazine, ug/l <0.004 

% transmission 97.5 

UV Abs (10 mm) @ 254 nm unfiltered 0.011 abs_unit 

Bicarbonate Alkalinity, mg/l 459.47 

Total Phosphate, ug/l 303 

Total Organic Carbon, mg/l 0.6 

Silica, mg/l 9.95 

Suspended Solids, mg/l 12.0 

Aluminium (free), mg/l (after filtering through 0.45 um 
filter paper giving 0.88 NTU filtrate) 

61.3 

Total Organic Carbon, mg/l  1.1 
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Treatment Prognosis 
Based on the failures to date, the water treatment system will need to remove excess: 
 

• Turbidity (56.400 NTU, maximum 1.000 NTU leaving works) 

• iron (2,484.8 ug/l, maximum 200.0 ug/l) 

• manganese (64.7 ug/l, maximum 50.0 ug/l) 

• aluminium (1,268.3 ug/l, maximum 200.0 ug/l) 

• sodium (357.6 mg/l, maximum 200.0 mg/l) 

• chloride (251.27 mg/l, maximum 250.00 mg/l) 

• boron (1.331 mg/l, maximum 1.000 mg/l) 

• Bacteria (see above) 
 
The recommended treatment will be extensive particle filtration followed by softening 
prior to a 350 lph (approximate) RO unit (see emailed attachment for full RO design 
calculations) with remineralisation thereafter of the permeate. The balanced permeate 
will be disinfected by UV and stored in a tank. The water is then boosted into supply 
through a second filter and UV. All backwash and regen waters will use treated water to 
ensure filters are kept in the best possible condition. The treatment train will be similar to 
that for the Brook Hill Development, recently accepted by HDC and reported on by HDC 
consultant Dr. G. Pearce. Please also refer to correspondence for Limekiln Farm 
Copsale, as the design is very similar indeed and where I have addressed several 
issues that will be relevant to this site as well. 
 
The filtration equipment is modular in nature and so upgrades are quite straight forward. 
 
The treated water will meet the PWS Regs requirements. The system can supply 
sufficient drinking water for the proposed 4 person property (c. 500 litres per day drinking 
water consumption). We have not seen any Water Neutrality documents to make any 
further comment at this stage. 
 
Ongoing Maintenance & Sampling 
The water treatment system will require maintenance. We will provide a bespoke O&M 
manual for your system along with the manufacturer’s documentation. We will issue a 
line drawing of the water treatment process and provide hands-on training during the 
commissioning phase. Critical spares will be left on site and these are: spare UV lamp, 
quartz sleeve and sediment filters. 
 
Sampling the raw borehole as well as the treated water is important to understand how 
the ground water is changing over time and how it reacts to weather events. We will only 
test pertinent process determinands and those required under the Schedules (see PWS 
Regs). If the council requires regulatory samples, we assume we will be instructed 
accordingly. 
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RO Design Calculations (see email attachment for full set) 



Invicta Water Treatment   
89 Castle Drive   
Horley   
Surrey RH6 9DD 
T. 01293 781077 
Mobile. 07970 154529   
Email. sales@invictawatertreatment.co.uk  www.invictawatertreatment.co.uk  
 

Invicta Water Treatment Limited registered office: Cheeld Wheeler & Co, Redhill Chambers, 2D High Street, 
Redhill, Surrey, RH1 1 RJ. Registration No. 4571271. VAT No. 920 2302 82 

Compliance 
With reference to the PWS Regs 2016 and amended 2018, this supply will be classified 
as Reg 9. We have allowed for a DWI risk assessment on the completed system by 
David Clapham (RIAMS independent consultant) along with the required sampling by a 
UKAS accredited sampler. We understand, under PWS Regs section 6 & 7, the duties of 
the council. We look for the council to provide clarity on this. 
 
 
Borehole Design As Drilled On Site by Sussex Boreholes 
 

 
 

 
We do not have a hydrogeological report to cross-reference with. 
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Summary 
We trust that there is enough information herein for HDC. Please keep us informed of 
your progress. HDC can contact me directly if they wish. 
 
Please feel free to call on 07970 154529 if you need any parts of the report clarifying. 
 
 
Regards 
 
 
Stefan Massingham BSc (Hons Chem.) MSc (Cran) MWMSoc 
Director - Invicta Water Treatment Limited  
Qualified UKAS Private Water Supply Sampler 
 
Recent Projects with Photos - Click Here 

 
 
Disclaimer 
Liability: This document contains information and may contain conclusions and recommendations. Every 

effort has been made to ensure that the information is accurate and that the opinions expressed are sound. 

However, Invicta Water Treatment Limited cannot be made liable for any errors or omissions or for any 

losses or consequential losses resulting from decisions based on the information. 

 



Saturations Raw Water Feed Water Concentrate Limits

CaSO4 / ksp * 100, % 0 0 0 400
SrSO4 / ksp * 100, % 0 0 0 1200

BaSO4 / ksp * 100, % 0 0 0 10000
SiO2 saturation, % 8 17 19 140
CaF2 / ksp * 100, % 0 0 0 50000

Ca3(PO4)2 saturation index 0.0 0.0 0.0 2.4
CCPP, mg/l 0.00 0.00 0.00 850
Langelier saturation index 0.00 0.00 0.00 2.8

Ionic strength 0.02 0.04 0.05
Osmotic pressure,  bar 0.7 1.8 2.1

Feed type Brackish Well High Fouling

Pass - Perm. Flow / Vessel Flux DP Flux Beta Stagewise Pressure Perm. Element Element PV# x

Stage Flow Feed Conc Max Perm. Boost Conc TDS Type Quantity Elem #

m3/h m3/h m3/h lmh bar lmh bar bar bar mg/l

1-1 0.4 0.8 0.7 15.6 0.1 15.6 1.15 1 0 6.5 80.2
ESPA4-LD-

4040 3 3 x 1M

Ion (mg/l) Raw Water Feed Water Permeate Water Concentrate 1

Hardness, as CaCO3 0.00 0.00 0.000 0.0

Ca 0.00 0.00 0.000 0.0

Mg 0.00 0.00 0.000 0.0

Na 359.06 971.57 30.857 1124.7

K 0.00 0.00 0.000 0.0

NH4 0.57 1.09 0.056 1.3

Ba 0.000 0.000 0.000 0.0

Sr 0.000 0.000 0.000 0.0

Al+3 1.268 3.632 0.002 4.2

H 0.00 0.00 0.000 0.0

CO3 0.00 0.04 0.000 0.0

HCO3 0.20 0.52 0.017 0.6

SO4 46.80 133.39 0.443 155.0

Cl 522.16 1410.88 46.806 1633.0

F 1.21 2.96 0.275 3.4

NO3 0.08 0.18 0.029 0.2

PO4 0.30 0.86 0.001 1.0

OH 0.02 0.05 0.002 0.1

SiO2 9.95 27.77 0.407 32.2

B 1.33 1.44 1.273 1.5

CO2 0.00 0.00 0.00 0.00

NH3 0.04 0.19 0.19 0.19

TDS 942.93 2554.32 80.17 2957.17

pH 8.60 8.99 7.57 9.04

Calculated by
Stefan 

Massingham

HP Pump flow 2.50 m3/h
Feed pressure 6.6 bar
Feed temperature 10.0 °C(50.0°F)

Concentrate recirculation 2.00 m3/h
Feed water pH 8.60
Chem dose, mg/l, - None

Specific energy 1.63 kwh/m3
Pass NDP 3.6 bar
Average flux rate 15.7 lmh

Permeate flow/train 0.35 m3/h
Raw water flow/train 0.50 m3/h
Permeate recovery 14.00 %

Total system recovery 70.00 %
Element age 0.0 years
Flux decline %, per year 7.0

Fouling factor 1.00
SP increase, per year 7.0  %

Product performance calculations are based on nominal element performance when operated on a feed water of acceptable quality. The results shown on the printouts produced by this program are 
estimates of product performance. No guarantee of product or system performance is expressed or implied unless provided in a separate warranty statement signed by an authorized Hydranautics 
representative. Calculations for chemical consumption are provided for convenience and are based on various assumptions concerning water quality and composition. As the actual amount of chemical 
needed for pH adjustment is feedwater dependent and not membrane dependent, Hydranautics does not warrant chemical consumption. If a product or system warranty is required, please contact your 
Hydranautics representative. Non-standard or extended warranties may result in different pricing than previously quoted.  Version : 2.231.90 %

Email : imsd-support@hydranauticsprojections.net
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Feed type Brackish Well High Fouling

Calculated by
Stefan 

Massingham

HP Pump flow 2.50 m3/h
Feed pressure 6.6 bar
Feed temperature 10.0 °C(50.0°F)

Concentrate recirculation 2.00 m3/h
Feed water pH 8.60
Chem dose, mg/l, - None

Specific energy 1.63 kwh/m3
Pass NDP 3.6 bar
Average flux rate 15.7 lmh

Permeate flow/train 0.35 m3/h

Raw water flow/train 0.50 m3/h
Permeate recovery 14.00 %
Total system recovery 70.00 %

Element age 0.0 years
Flux decline %, per year 7.0
Fouling factor 1.00

SP increase, per year 7.0  %

Pass - Element Feed Pressure Conc NDP
Permeate 

Water
Permeate 

Water Beta Permeate (Stagewise cumulative)

Stage no. Pressure Drop Osmo. Flow Flux TDS Ca Mg Na Cl

bar bar bar bar m3/h lmh
1-1 1 6.6 0.06 2.1 3.6 0.1 15.6 1.15 80.2 0 0 30.851 46.798

Pass - Perm. Flow / Vessel Flux DP Flux Beta Stagewise Pressure Perm. Element Element PV# x

Stage Flow Feed Conc Max Perm. Boost Conc TDS Type Quantity Elem #

m3/h m3/h m3/h lmh bar lmh bar bar bar mg/l

1-1 0.4 0.8 0.7 15.6 0.1 15.6 1.15 1 0 6.5 80.2
ESPA4-LD-

4040 3 3 x 1M

Product performance calculations are based on nominal element performance when operated on a feed water of acceptable quality. The results shown on the printouts produced by this program are 
estimates of product performance. No guarantee of product or system performance is expressed or implied unless provided in a separate warranty statement signed by an authorized Hydranautics 
representative. Calculations for chemical consumption are provided for convenience and are based on various assumptions concerning water quality and composition. As the actual amount of chemical 
needed for pH adjustment is feedwater dependent and not membrane dependent, Hydranautics does not warrant chemical consumption. If a product or system warranty is required, please contact your 
Hydranautics representative. Non-standard or extended warranties may result in different pricing than previously quoted.  Version : 2.231.90 %
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Stream No. Flow (m3/h) Pressure (bar) TDS (mg/l) pH Econd (µs/cm)

1 0.500 0 943 8.60 1927

2 2.50 0 2554 8.99 4677

3 2.50 6.55 2554 8.99 4677

4 2.15 6.50 2957 9.04 5340

5 2.00 0 2957 9.04 5340

6 0.150 0 2957 9.04 5340

7 0.350 1.00 80.2 7.57 171

Temperature : 10.0 °C Element age, P1 : 0.0 years

Product performance calculations are based on nominal element performance when operated on a feed water of acceptable quality. The results shown on the printouts produced by this program are 
estimates of product performance. No guarantee of product or system performance is expressed or implied unless provided in a separate warranty statement signed by an authorized Hydranautics 
representative. Calculations for chemical consumption are provided for convenience and are based on various assumptions concerning water quality and composition. As the actual amount of chemical 
needed for pH adjustment is feedwater dependent and not membrane dependent, Hydranautics does not warrant chemical consumption. If a product or system warranty is required, please contact your 
Hydranautics representative. Non-standard or extended warranties may result in different pricing than previously quoted.  Version : 2.231.90 %
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