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1 Introduction

Price & Myers have been commissioned to undertake a Flood Risk Assessment (FRA), Drainage
Strategy and Water Neutrality Assessment report for the proposed development at Sandgate
Nurseries, located off West End Lane which forms part of West Sussex County Council and Horsham
District Council.

The National Planning Policy Framework (NPPF) states that an appropriate FRA will be required for all
development proposals of 1 ha or greater in Flood Zone 1 and for any development within Flood
Zones 2 or 3.

The EA’s flood risk map for planning shows that the site is in Flood Zone 1, however the total site
area is greater than 1 ha. This assessment will therefore focus on the flood risk stormwater
management, as well as assessing the flood risk from all other sources.

This report will also outline the proposed drainage strategy for the site including a detailed
Sustainable Drainage Systems (SuDS) assessment and consider water neutrality.

1.1 Relevant Policy

This FRA has been carried out in accordance with the NPPF and the accompanying Planning Practice
Guidance (PPG) “Flood Risk and Coastal Change”. This FRA also incorporates advice and guidance
from the Environment Agency (EA), the Horsham District Council Strategic Flood Risk Assessment
(SFRA) (2010), The West Sussex LLFA Policy for the Management of Surface Water (2018) and CIRIA
documents.

The surface water drainage strategy is in accordance with:
* the Department for Environment, Food and Rural Affairs (DEFRA) “Non-Statutory Technical
Standards for Sustainable Drainage Systems”.
e the Lead Local Flood Authority (LLFA) guidance document on SuDS/Drainage.
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2 Site Description and Location

The site is located off West End Lane, within West Sussex County Council and Horsham District
Council. The full site address is Sandgate Nurseries, West End Lane, Henfield, Horsham, West Sussex,
BN5 9UL. The OS grid reference is 520425 X, 116061 Y.

The site occupies an area of approximately 38,007m? (3.80 ha), the majority of which comprises of
soft landscaping. The site can be accessed via an access road from West End Lane which leads to the
existing vacant garden nurseries and associated structures (sheds and glasshouses).

The site is bound by West End Lane to the North, residential dwellings to the east, Hollands Lane to
the south and a residential dwelling and agricultural land to the west.

The topographical survey for the site (available in Appendix A) shows that the levels in the northern
half of the site generally fall from east to west, with levels ranging from approximately 21mAOD to
17mAOD. The southern half of the site generally slopes to the south towards a level of 1T6mAOD.

Borrer, Dt

Figure 2.1: Existing site, showing site boundary
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2.1

Existing Drainage

the existing site.

the south-east corner of the site.

Due to the nature of the existing structures, it is assumed that there is no private drainage that serves
The Southern Water Sewer Records show that the closest public sewer to the site is a 225mm

diameter public foul water sewer and foul water pumping chamber that is located in Hollands Lane to

The Southern Water Sewer Records are available in full in Appendix B.
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3 Development Proposal

The development proposals comprise of the demolition of the existing vacant garden nurseries and
erection of a continuing care retirement community of up to 72 units of accommodation (Use Class
C2) and up to 10 starter homes (Use Class C3) with associated community facilities including a
medical centre and on-site laundry and catering facilities, with access, infrastructure, open space,
landscaping and associated works (all matters reserved except for access).

The proposed development proposals are available in full in Appendix C.
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Figure 3.1: Proposed iayout.
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4 Flood Risk Assessment

4.1 Flood Risk from Watercourses

The EA’s flood map for planning shows that the site is located in Flood Zone 1 and is at very low risk
of flooding (less than 0.1% annual probability of river or sea flooding) from watercourses.
Developments in this flood zone do not have any restrictions, provided they do not increase the risk
of flooding elsewhere.
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Figure 4.1: EA Flood Map for Planning

The map also indicates that the site is expected to remain in Flood Zone 1 between the years 2070
and 2125, as shown in Figure 4.2.
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Figure 4.2: EA Flood Map for Planning, between the years 2070 to 2125
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4.2 Flood Risk from Groundwater

Groundwater flooding occurs when water originating from sub-surface permeable strata emerges
from the ground, typically after prolonged rainfall.

A Preliminary Risk Assessment (PRA) was carried out by Aviron Associates Ltd in August 2022. The
report includes information on the anticipated geology based on information provided by the British
Geological Survey (BGS). The BGS data shows that the site comprises of superficial deposits of
Brighton and Worthing (clay, silt, sand and gravel). The bedrock geology comprises of Lower
Greensand Group (sandstone).

The report contains recorded borehole logs for historical drilling or excavation works within 1000m of
the site. Out of the five closest borehole logs, the shallowest groundwater level was recorded at a
depth of 7.4m below ground level (bgl).

Furthermore, the proposals do not comprise of lower ground floors or basements which are more
prone to groundwater flooding. Therefore, the risk of flooding from groundwater is considered to be
very low.

4.3 Flood Risk from Surface Water and Overland Flows

Surface water flooding occurs when intense rainfall is unable to soak into the ground or enter a
drainage system due to blockages or the capacity of the system being exceeded. Overland flows can
also be generated by burst water mains, failed dams and any failure in a system storing or
transferring water.

The EA’s surface water flooding map, Figure 4.3, shows that the majority of the site is at very low risk
of surface water flooding (a chance of flooding of less than 0.1% each year). A small area to the north
of the site, adjacent to the existing access road, is at low risk (between 0.1% and 1% chance of
flooding each year) to high risk (more than 3.3% chance of flooding each year) of surface water
flooding. A small, narrow strip of land along the western boundary is also shown to be at low risk of
surface water flooding.

The map indicates that these areas are expected to remain at low to high risk of surface water
flooding between the years 2040 and 2060 due to the effects of climate change, as shown in Figure
4.4.

Ground levels from the topographical survey indicate that the northern section of the site, which is at
low to high risk of surface water flooding, corresponds to a local low point where surface water from
the site may naturally accumulate due to existing ground levels, rather than being part of a defined
surface water flow path. As part of the proposed development, this area will be retained as soft
landscaping, incorporating meadow and native shrub planting, with the ground levels regraded.
Therefore, the overall surface water flood risk to the development is considered to be very low.
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The Flood Estimation Handbook (FEH) hydraulic catchment information that covers the site is shown
in Figure 4.5. The site is seen to be located near the upper edges of the catchment, with a small area
of land in the catchment located to the north. Therefore, it is expected that there will not be significant
overland flow from these areas entering the site. This is especially evident when considering that any
upstream catchment flows will have to cross West End Lane, which is assumed to have a formal
drainage arrangement, as well as upstand kerbs which provide barriers to overland flows.
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44 Flood Risk from Reservoirs

The EA provides information on flood risk from reservoirs. The map showing the maximum extent of
flooding from reservoirs was updated in 2021 and now shows the combined effects of flooding from
reservoirs and rivers. The Figure 4.6 overleaf shows that the site is at very low risk of reservoir
flooding.
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4.5 Flood Risk from Sewers

Sewer flooding occurs when the flow entering the sewerage network is greater than the capacity of
the sewers.

There are no surface water sewers in close proximity to the site. Therefore, the risk from sewer
flooding is very low.
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5 Surface Water Run-off Assessment

The total site area is approximately 38,000m? or 3.80 ha which can largely be described as greenfield
land. The proposed impermeable areas total to approximately 16,500m? or 1.65 ha.

The existing greenfield run-off rates, of the new impermeable areas, for storm events of several
different return periods were calculated using the Greenfield Run-off Estimator tool from uksuds.com,
as shown below. Supporting documentation is contained in Appendix D.

Qi 6r = b.3l/s
Qear = 6.31/s
Qaoar =14.41/s
Qio0ar =23.41/s

5.1.1 Climate Change

The EA’s Climate Change Allowances for Peak Rainfall in England Maps show that the site is within
the Adur and Ouse Management Area. These maps show that the upper end allowance of 45% must
be used in the hydraulic calculations for the proposed development.
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6 SuDS Strategy

In accordance with EA guidelines and CIRIA documents, surface water run-off should be managed as
close to its source as possible. The West Sussex LLFA Policy for the Management of Surface Water
states that the following drainage hierarchy should be used to determine run-off destination.

6.1.1 Rainwater Used as a Resource (e.g., Rainwater Harvesting)

Rainwater harvesting promotes the storage and re-use of rainwater collected from roofs and hard
surfaced areas. This type of system contributes to the reduction of runoff rates and volumes within a
development.

There is potential to implement rainwater harvesting tanks on the individual dwellings to collect
surface water runoff from the roof areas (discussed further in Section 9).

The capacity of rainwater harvesting systems to attenuate rainwater depends on the water use within
the building. If there is no activity in the building or other water use and the harvester is full, no
attenuation will be provided during a subsequent storm event. In the worst case scenario, the
rainwater harvester will provide no attenuation.

6.1.2 Infiltration Into the Ground

Infiltration testing to BRE365 was carried out on site in March 2023 by Land Science. Three tests were
carried out. Two of the three tests failed to infiltrate 50% of the required water depth demonstrating
the soil conditions are not suitable permeable (see Appendix E). Therefore, soakaways or other
infiltration systems are not considered to be viable for surface water disposal.

6.1.3 To a Surface Water Body

There is an existing watercourse located along the unnamed road that splits Hollands Lane to the
north west and the Southern Water pumping station to the east. An adequate discharge point to this
watercourse is located approximately 320m down the unnamed road from the fork with Hollands
Lane (N:520459, E:115604). According to LIDAR data, at the discharge point, the watercourse has a
base level of approximately 2.60 mAOD and a bank level of approximately 3.40 mAOD. From here the
watercourse flows, out of the catchment, south east for approximately 1.50 km, through undeveloped
fields, until its confluence with the River Adur.

It is proposed to make a new connection to the watercourse from the proposed surface water
drainage system that will serve the development. The discharge rate will be restricted to 5.3 I/s, the Q;
greenfield runoff rate for the drainage area, for all storm events up to and including the 100 year plus
45% climate change event, in line with the West Sussex LLFA Policy for the Management of Surface
Water. The watercourse is an ordinary watercourse and an application for Ordinary Watercourse
Consent with be made with Horsham District Council.

Due to the large change in levels, of approximately 10m, from the flow control on site to the outfall
along with satisfactory channel depth and conveyance routes, this discharge location is suitable even
in high water levels.

Based on a development impermeable drained area of 1.65 ha and allowing for 10% urban creep
(1.815ha), preliminary calculations have been carried out to determine the volume of attenuation
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storage required to restrict the discharge rate to 5.3 I/s for the 100 year plus 45% climate change event
which show that approximately 1,750m? of storage is required (see Appendix F- please note that FEH
22 data for the site has been used however, the MicroDrainage printout incorrectly indicates the
rainfall version used is FEH 13).

The attenuation storage will be provided in four detention basins. Three are located along the
western boundary of the site, together with one in the south eastern corner. The detention basin will
not only provide attenuation storage but will additionally provide biodiversity and amenity benefits to
the site. Permeable paving is proposed to be incorporated into the private driveways and
hardstanding areas. Rainwater harvesting will also be incorporated (discussed further in Section 9)
and the use of hybrid systems that provide attenuation and rainwater harvesting will be incorporated
at detailed design stage. The below ground drainage strategy drawing is available in Appendix G.

6.2 Water Quality

SuDS have the potential to provide water quality benefits to run-off entering the environment. The
SuDS Manual states that SuDS should be designed to treat run-off to reduce the risk of environmental
pollution. Chapter 26 of The SuDS Manual sets out the ‘simple index approach’ to water quality risk
management. This approach has been used to quantify the benefits of the proposed SuDS scheme on
water quality.

Step 1 of the simple index approach is to identify the pollution hazard indices for the proposed land
use. The proposed residential development is considered to have a ‘very low’ pollution hazard level
and Table 6.1 below shows the associated pollution hazard indices:

Land Use Pollution Total Metals Hydrocarbons
Hazard Level | Suspended
Solids (TSS)
Residential roofs Very Low 0.2 0.2 0.05
Other roofs Low 0.3 0.2 0.05
Individual property driveways, Low 0.5 0.4 0.4
residential car parks, low traffic
roads and non-residential car
parking with infrequent change

Table 6.1: Pollution Hazard Indices, taken from Table 26.2 of The SuDS Manual (CIRIA, 2015)

Step 2 of the simple index approach is to select SuDS with a total pollution mitigation index that
equals or exceeds the pollution hazard index.

As the destination of the runoff is to a watercourse, the surface water pollution mitigation indices
should be used as shown in Table 6.2 below:

Type of SuDS Component TSS Metals Hydrocarbons
Permeable Pavement 0.7 0.6 0.7
Detention Basin 0.5 0.5 0.6

Table 6.2 Surface Water Pollution Mitigation Indices, taken from Table 26.3 of The SuDS Manual
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Provided that the mitigation indices of the treatment techniques are greater than or equal to the
hazard indices for the proposed development then there should be no reduction in the overall water
quality within the receiving watercourse or groundwater body. Therefore, the incorporation of
permeable paving and detention basins will provide suitable prevention from pollution to the
receiving surface water bodies.

Sandgate Nurseries, Page 16 of 34
30512/ Flood Risk Assessment, Drainage Strategy and Water Neutrality Report
Revision P08



7 Surface Water Maintenance Strategy

The successful implementation and operation of a SuDS system depends on a robust and clear
maintenance strategy being implemented. The following measures should form part of the site’s

proposed management plan.

It is envisaged that the majority of the SuDS will be maintained by the client and will form part of the
overall maintenance regime for the site.

SuDS Maintenance
Element | Activity Required Action Typical Frequency
Monitoring / | Inspect inlets, outlets and overflows for Monthly
Inspections blockages, and clear if required
Inspect banksides, structures, pipework etc.
for evidence of physical damage
Inspect infiltration surfaces for compaction
and ponding
Inspect inlets and pre-treatment systems Half yearly
for silt accumulation; establish appropriate
silt removal frequencies
Regular Remove litter, debris and trash Monthly
Maintenance | Cut grass - for landscaped areas and Monthly during growing
access routes season or as required
Cut grass — meadow grass in and around Half yearly: before
basin nesting season in spring
£ and in autumn
§ Manage other vegetation and remove Monthly at start, then as
= nuisance plants required
'é Occasional Reseed areas of poor vegetation growth Annually, or as required
2 Maintenance | Prune and trim trees and remove cuttings As required
8 Remove sediment from pre-treatment
system when 50% full
Remedial Repair erosion or other damage by As required
Actions reseeding or re-turfing

Realign the rip-rap

Repair or rehabilitate inlets, outlets and
overflows

Rehabilitate infiltration surface using
scarifying and spiking techniques if
performance deteriorates

Relevel uneven surfaces and reinstate
design levels
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SubDS

Maintenance

Element | Activity Required Action Typical Frequency
Monitoring / | Initial inspection Monthly for three
Inspections months after installation

Inspect for evidence of poor operation Three-monthly, 48 hours
and/or weed growth - if required, take after large storms in first
remedial action six months

Inspect silt accumulation rates and Annually

establish appropriate brushing frequencies

Monitor inspection chambers Annually

_E’ Regular Brushing and vacuuming -standard Once a year after

E Maintenance | cosmetic sweep over whole surface autumn leaf fall

o Rubbish and litter removal As required

§ Remedial Remediate any landscaping which through | As required

g Actions vegetation maintenance or soil slip, has

& been raised to within 50mm of the level of

the paving.

Remedial work to any depressions, rutting
and cracked or broken blocks considered
detrimental to the structural performance
or a hazard to users, and replace lost
jointing material

Rehabilitation of surface and upper
substructure by remedial sweeping

Every 10 to 15 years or
as required

Table 7.1: SuDS Maintenance Strategy

Effective SuDS design must assess all foreseeable risks during construction and maintenance. These
must be mitigated during the detailed design stages where effective design will aim to avoid, reduce
and mitigate risks.

This process will also require input from the principal contractor who will ensure the construction of
SuDS components are carried out in a safe and sustainable manner.
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8 Foul Water Assessment

As outlined in Section 2.1, it is assumed that there is no private drainage that serves the existing site.
Therefore, the foul water drainage from the site is proposed to connect to the public foul water sewer
located in Hollands Lane via a new gravity connection.

All proposed networks will be designed to Adoptable Standards as outlined in the Design and
Construction Guidance (Appendix C of the Sewerage Sector Guidance in relation to the adoption of

sewerage assets) (DCG) and in accordance with Building Regulations Part H.

The proposed peak foul water flows from the site are calculated using the figure of 4000
I/dwelling/day as outlined in the DCG.

The development will include the construction of 82 residential dwellings which, assuming a total
gravity connection, equates to a potential proposed peak foul water flow of:

82 dwellings x 4000 I/dwelling/d = 3.8 I/s

A ‘Pre-development Enquiry’ will be submitted to Southern Water to confirm capacity exists within
the receiving public sewers.

A Section 106 application will be made to the Water Authority for consent to connect to the public
sewer.
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9 Water Neutrality Assessment

9.1 Introduction

This section aims to calculate the water demand for the proposed development and provide
measures to ensure that the proposals will have no impact on Southern Water’s existing potable
water infrastructure.

9.2 Background

The proposed development is a retirement community of up to 72 units of accommodation and up to
10 starter homes with associated community facilities including a medical centre, on-site laundry and
catering facilities.

9.3 Baseline Calculations

The water consumption rate for the existing situation is O litres/year as the site is undeveloped.

9.4 Proposal Demand

The accommodation schedule consists of 43 x 2 bed Class C2 units, 29 x 3 bed Class C2 units and 10 x
2 bed Class C3 affordable dwellings. Therefore, the baseline water consumption figures for the
residential units have been calculated as follows:

53 x two bedroom dwellings: 53 x 1.88 occupants x 135 |/person = 13,451 litres/day
29 x three bedroom dwellings: 29 x 2.47 occupants x 135 |/person = 9,670 litres/day
Total = 23,121 litres/day

= 8,439,165 litres/year

The medical centre, on-site laundry and catering facilities are shown to be 370m? in area on the
outline development plan. The building floor plans for the communal facilities building are available
in Appendix C. The water demand has been estimated based on assumptions and set out below:

Laundry
20m? laundry room

70 litres per machine per hour (taken from Table 2.10 of CIBSE Guide G)
Assuming 8 machines operating for 4 hours = 8 x 70 x 4 = 2,240 litres/day
Assuming 7 days a week = 365 x 2,240 = 817,600 litres/year

Medical Centre

Medical ward — 220 litres per bed (taken from Table 2.9 of CIBSE Guide G)

4 bed medical centre (two patient bedrooms and two nurse bedrooms = 220 x 4 = 880 litres/day
Assuming b days per week = 228,800 litres/year
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Catering Facilities

27m? food preparation area

7 litres per meal (taken from Table 2.8 of CIBSE Guide G)
Assuming 100 meals per day = 100 x 7 = 700 litres/day
Assuming 6 days per week = 700 x 312 = 218,400 litres/year

Total = 3,820 litres/day
= 1,264,800 litres/year

The water demand calculations for the communal facilities building include employee water use.

Therefore, the proposed development requires a maximum of 26,941 litres/day or 9,703,965
litres/year.

9.5 Water Reduction Measures

Water efficient devices can be incorporated within the residential dwellings to reduce the water
consumption to 75.8 litres/person/day. Calculations that demonstrate the water reduction measures
are available within Appendix J. Using the local authority’s occupancy data, the proposed
developments total occupancy was calculated as 171.27. Therefore, the proposed dwellings will
require 12,982 litres/day or 4,738,527 litres/year after introducing water efficient devices.

Rainwater harvesting has been considered but has not been incorporated into the calculations as it is
not possible to achieve the 35-day drought capacity that is required by Horsham District Council.
Supporting calculations that demonstrate that the drought capacity is not able to be provided are
available within Appendix K.

Therefore, the volume of potable water required for the proposed development will be reduced to
16,802 litres/day or 6,003,327 litres/year.

9.6 Offsetting measures

Offsetting measures will be required to reduce water consumption on other land and property in
order to achieve water neutrality. Local organisations, housing associations, businesses, churches
and charities will be approached to explore options for water offsetting schemes. Typical options
include:

 Donate/pay a fee to a housing association to retrofit their homes or existing businesses.

e Fixing leaks over and above planned work by water companies.

* Retrofitting school buildings or local hotels to improve water efficiency.

¢ Retrofitting water reuse schemes such as in public buildings or schools or private institutions
like hotels in the area.

Water offsetting was considered to cover the remaining water demand of 20,162 litres/day, however,
it was not possible to identify sufficient opportunities to offset the required water demand.
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9.7 Groundwater Abstraction

A hydrogeological assessment was carried out by Stephen Buss Environmental Consulting in January
2024 to determine whether it is feasible to serve the potable water demand for the development from
a private groundwater abstraction borehole. The report (available in full in Appendix H) concludes
that:

e The effect of the proposed abstraction on the water balance of the Sussex North WRZ is
negligible. All of the borehole yield will be from the Hythe Beds aquifer in the catchment of
the River Adur.

e There is no interaction between the abstraction and groundwater in the Folkestone Formation
aquifer: the “Wealden Greensand semi-confined aquifer”. The effect of the proposed
abstraction on the water balance of the River Arun will be zero.

« There is no reasonable doubt that a borehole drilled to the recommended depth (see below),
and completed correctly, will be able to yield in excess of 17.2 m®day.

e ltis recommended that the borehole be drilled at to the base of the Hythe Formation, and
completed across its entire thickness. The base of the Hythe Formation is probably at a depth
of ¢c. 70 m. A pumping test should undertaken to verify the borehole yield.

A borehole was installed on site and a raw borehole sample was taken by Invicta Water Treatment on
05/08/24. The borehole was allowed to flow for some 2 hours prior to sampling. The water yield was
recorded as 5.4 m%h which is comfortably enough to serve the development. It is recommended to
treat the abstracted water via:

¢ Filtration to 5 um
« UV disinfection
¢ Chlorination

Further details are available in the letter report which is available in Appendix .

9.8 Conclusion

Whilst the development will not achieve water neutrality, a range of measures are proposed to reduce
water demand including fitting water efficient devices and harvesting rainwater. The remaining water
demand for the site will be served through a private water supply that sources water by abstracting
groundwater and providing a private water treatment plant. The effect of the proposed abstraction on
the water balance of the Sussex North WRZ is negligible.
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10 Conclusions

. The site is located off West End Lane, within West Sussex County Council and Horsham
District Council. The full site address is Sandgate Nurseries, West End Lane, Henfield,
Horsham, West Sussex, BN5 QUL. The OS grid reference is 520425 X, 116061 Y.

. The development proposals comprise of the erection of a continuing care retirement
community of up to 72 units of accommodation and up to 10 starter homes with associated
community facilities including a medical centre and on-site laundry and catering facilities,
with access, infrastructure, open space, landscaping and associated works (all matters
reserved except for access).

. The EA’s flood map for planning shows that the site is located in Flood Zone 1 and is at very
low risk of flooding (less than 0.1% annual probability of river or sea flooding).

. The development is considered to be at very low risk of flooding from groundwater, surface
water, reservoirs and sewers.

. The surface water drainage strategy includes shallow permeable paving for all driveways. The
remainder of the hardstanding areas will be attenuated by four Detention Basins, totalling
1,760m?® and discharging at a combined rate of 5.3 I/s for the 100 year plus 45% climate
change event. Rainwater harvesting will also be incorporated and the use of hybrid systems
that provide attenuation and rainwater harvesting will be incorporated at the detailed design
stage.

. The surface water will discharge to an existing unnamed ordinary watercourse located
approximately 320m down the unnamed road from the fork with Hollands Lane (N:520459,
E:115604). The watercourse has an approximate base level of 2.60 mAOD and a bank level of
approximately 3.40 mAOD. Ordinary Watercourse Consent will be acquired.

. The foul water drainage from the site is proposed to connect to the public foul water sewer
located in Hollands Lane via gravity.
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Southern Water Sewer Records
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AN

hrwallingford

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Harvey Doran Site Details

Site name: 30512 Latitude: °0.93002°N
Site location: Sandgate Nurseries Longitude: 0.28703" W
This is an estimation of the greenfield runoff rates that are used to meet normal best practice gaference: 2400064055

criteria in line with Environment Agency guidance “Rainfall runoff management for

developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory

standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be the basis Date: Jul 312023 11:16
for setting consents for the drainage of surface water runoff from sites. '

Runoff estimation approach

Site characteristics

Total site area (ha): 1.815

Methodology
Qgar estimation method:

SPR estimation method:

Soil characteristics

SOIL type:
HOST class:

SPR/SPRHOST:

Hydrological
characteristics

SAAR (mm):
Hydrological region:

Growth curve factor 1 year:
Growth curve factor 30
years:

Growth curve factor 100
years:

Growth curve factor 200
years:

Greenfield runoff rates

Default
3

N/A

0.37

Default
819

0.85

2.3

3.19

3.74

Default

H124

Calculate from SPR and SAAR

Calculate from SOIL type

Notes

(1) Is Qpar < 2.0 |/s/ha?

When Qgag is < 2.0 I/s/ha then limiting discharge

rates are set at 2.0 I/s/ha.

edited  (2) Are flow rates < 5.0 1/s?
3
Where flow rates are less than 5.0 I/s consent
N/A for discharge is usually set at 5.0 I/s if blockage
037 from vegetation and other materials is possible.
Lower consent flow rates may be set where the
blockage risk is addressed by using appropriate
Edited drainage elements.
819
! (3) Is SPR/SPRHOST < 0.3?
0.85
Where groundwater levels are low enough the
2.3 use of soakaways to avoid discharge offsite
would normally be preferred for disposal of
3.19 surface water runoff.
3.74
Edited



Qgag (I/8): 6.27 6.27

1in1year (I/s): 5.33 5.33
1in 30 years (I/s): 14.41 14.41
1in 100 year (I/s): 19.99 19.99
1in 200 years (I/s): 23.43 23.43

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use
of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at
www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of
these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,
CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any

drainage scheme.
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Brighton | London | Bristol

LO N d @S C | ence 0845 604 6494 Soakaway Test (BRE Digest 365)

www.landscience.co.uk

Job Number
Site : Sandgate Nurseries
LS6786
Client : Solve Planning
Sheet
Engineer: Land Science 1/3
Location Date Level | Location Pit Width (m) 0.40
TPO1 06/03/2023 Pit Depth (m) 1.80
Pit Length (m) 1.50
Soil type at test level
Groundwater
Drain discharge depth
Sidewall stability
Stone filled or open pit
1 ‘ Remarks ‘
Effective depth (m) 1.21
Volume outflowing between 75% & 25% (m3)
Mean surface area through which outflow occurs (m2)
Time for outflow between 75% & 25% (min)
SOIL INFILTRATION RATE (ms-1), f Test Failed
0
Elapsed time | Depth to Water — 02
(mins) Test 1 é 04
1Y
0 0.59 9 06 K<
- 8 o8
2 0.59 o ; :
O o 1
3 0.59 = =
= 12
4 0.59 B 14
[
5 0.59 o 16
6 0.59
0 145 290 435 580 725 870 1015 1160 1305
! 0-59 Time (mins)
10 0.59
30 0.59
60 0.59
120 0.59
366 0.60
1383 0.60

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved




Brighton | London | Bristol

LO N d @S C | ence 0845 604 6494 Soakaway Test (BRE Digest 365)

www.landscience.co.uk

Job Number
Site : Sandgate Nurseries
LS6786
Client : Solve Planning
Sheet
Engineer: Land Science 2/3
Location Date Level | Location Pit Width (m) 0.40
TPO2 | 06/03/2023 Pit Depth (m) 1.90

Pit Length (m) 1.50

Soil type at test level

Groundwater

Drain discharge depth

Sidewall stability

Stone filled or open pit

1 ‘ Remarks ‘
Effective depth (m) 0.82
Volume outflowing between 75% & 25% (m3)
Mean surface area through which outflow occurs (m2)
Time for outflow between 75% & 25% (min)
SOIL INFILTRATION RATE (ms-1), f Test Failed
0
Elapsed time | Depth to Water 02
(mins) Test 1 é 0.4
1Y
0 1.08 o 06
: S 038
1 1.08 8 ; 1
2 1.08 8 4, R A
= e |
10 1.09 ‘g 1‘61
60 1.13 '
o 1.8
180 1.16
0 165 330 495 660 825 990 1155 1320 1485
210 118 Time (mins)
240 1.21
302 1.23
1303 1.32
1406 1.32
1620 1.32

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved




Lond@wScience

Brighton | London | Bristol
0845 604 6494
www.landscience.co.uk

Soakaway Test (BRE Digest 365)

Site : Sandgate Nurseries

Client : Solve Planning

Engineer: Land Science

Job Number
LS6786

Sheet
3/3

Location Date Level | Location Pit Width (m) 0.40
TPO3 | 06/03/2023 Pit Depth (m) 1.50
Pit Length (m) 1.90
Soil type at test level
Groundwater
Drain discharge depth
Sidewall stability
Stone filled or open pit
Effective depth (m) 0.92 0.71 0.24
Volume outflowing between 75% & 25% (m3) 0.35 0.27
Mean surface area through which outflow occurs (m2) 2.88 2.39 1.31
Time for outflow between 75% & 25% (min) 623.84 | 701.34
SOIL INFILTRATION RATE (ms-1), f 3.24E-6|2.68E-6
Elapsed time | Depth to Water | Depth to Water | Depth to Water
(mins) Test 1 Test 2 Test 3 0
0 0.58 0.79 1.26 g 0.2
1 0.58 0.79
T 04
2 0.58 0.79 o
3 0.59 0.79 b ‘;“ 06
4 0.79 1.26 8 P 0.8
5 0.79 -
6 0.80 ey
1.2
7 0.80 8
1.4
8 0.80
9 0.80 1.27 0 135 270 405 540 675 810 945 1080 1215
10 0.59 0.80 Time (mins)
14 1.27 0
20 0.80 ’é‘ 0.2
29 1.27 E 04
59 1.28 N B 06
60 0.68 - ;
(]
b4 0.8 =3¢
89 1.29 - o 1 \WM
90 0.75 < —
i
103 0.82 Q 12 H—
[ —
118 078 (= T
19 1.29
150 082 0 135 270 405 :540 67? 810 945 1080 1215
179 129 . Time (mins)
239 1.29 —
242 0.90 £ 0.2
'
299 1.30 s 0.4
336 0.88 ™ & 06
-
360 0.89 g = 0.8
390 0.90 - 8
= 1
420 0.91 =
450 0.92 & 12
: I
780 1.28 Q 44
1260 133 0 135 270 405 540 675 810 945 1080 1215

Time (mins)

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved




Brighton | London | Bristol | Site Trial Pit
L d y S . ) Number
O n w C | e n C e 0845 604 6494 | Sandgate Nurseries TPO1
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
Trial Pit Solve Planni Number
rial Pi olve Planning LS6786
Location ates Engineer Sheet
06/03/2023-
08/03/2023 Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
C (%1% Dark brown, slightly clayey SILT. (TOPSOIL)
L (0.20) Light brown, slightly grey, slightly clayey, slightly sandy SILT.
L : Sands are fine to medium. (HEAD DEPOSITS)
— 0.30
- Golden brown, slightly sandy, silty CLAY. Sands are fine to
r medium. (HEAD DEPOSITS)
= (120
— 150
r Complete at 1.50m
Plan : : : : : : : : . | Remarks

GROUNDWATER: No groundwater encountered.
STABILITY: No instability encountered.
BACKEFILL: Trial hole backfilled with arisings
DIMENSIONS: 1.80m (I) 0.40m (w)

NOTES: Trial hole complete at target depth.

Scale (approx) Logged By Figure No.

1:25 JA LS6786.TPO1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



Brighton | London | Bristol | Site Trial Pit
L d y S . ) Number
O n w C | e n C e 0845 604 6494 | Sandgate Nurseries TPO2
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
Trial Pit Solve Planni Number
rial Pi olve Planning LS6786
Location ates Engineer Sheet
06/03/2023-
08/03/2023 Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests | Depth Field Records (mOD) .(m) Description Legend ®
(m) (Thickness) s
C (%1% Dark brown, slightly clayey SILT. (TOPSOIL)
L (0.20) Light brown, slightly grey, slightly clayey, slightly sandy SILT.
L : Sands are fine to medium. (HEAD DEPOSITS)
— 0.30
- Greyish brown, slightly sandy, silty CLAY. Sands are fine to
r medium. (HEAD DEPOSITS)
= (120
Water strike(1) at 1.30m. r
— 150
r Complete at 1.50m
Plan Remarks

GROUNDWATER: Groundwater encountered at 1.30m.

STABILITY: No instability encountered.
BACKEFILL: Trial hole backfilled with arisings
DIMENSIONS: 1.80m (I) 0.40m (w)
NOTES: Trial hole complete at target depth.

Scale (approx)

1:25

Logged By

JA

Figure No.

LS6786.TP02

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



Brighton | London | Bristol | Site Trial Pit
L d y S . ) Number
O n w C | e n C e 0845 604 6494 | Sandgate Nurseries TPO3
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
Trial Pit Solve Planni Number
rial Pi olve Planning LS6786
Location ates Engineer Sheet
06/03/2023-
08/03/2023 Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
C (%1% Dark brown, slightly clayey SILT. (TOPSOIL)
L (0.20) Light brown, slightly grey, slightly clayey, slightly sandy SILT.
L : Sands are fine to medium. (HEAD DEPOSITS)
— 0.30
- Golden brown, silty, very sandy CLAY. Sands are fine to
r medium. (HEAD DEPOSITS)
= (120
— 150
r Complete at 1.50m
Plan : : : : : : : : . | Remarks

GROUNDWATER: No groundwater encountered
STABILITY: No instability encountered.
BACKEFILL: Trial hole backfilled with arisings
DIMENSIONS: 1.80m (I) 0.40m (w)

NOTES: Trial hole complete at target depth.

Scale (approx) Logged By Figure No.

1:25 JA LS6786.TP03

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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37 Alfred Place
London
WC1E 7DP

Sandgate Nurseries
Henfield
30512

Date 04/08/2023
File Whole SIte-5.31s-2yr.SRCX

Designed by HD
Checked by TS

Innovyze

Source Control 2018.1

Summary of Results

for 2 year Return Period (+45%)

Storm
Event

15 min
30 min
60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min
1440 min
2160 min
2880 min
4320 min
5760 min
15 min
30 min
60 min
120 min
180 min
240 min
360 min
480 min
600 min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

15 min
30 min
60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min
1440 min
2160 min
2880 min
4320 min
5760 min
15 min
30 min
60 min
120 min
180 min
240 min
360 min
480 min
600 min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max
Level Depth Control Volume

(m) (m) (1/s) (m?)

O WO UOONOWERE WMNOWUDNNDDNDDDDNDO WO

Status

OO O0OO0OO0DO0D0DO0ODO0ODO0ODO0ODOOOOO0OOOLOOOOLOOOo
AAAAAARAARARAAAAAAATAAAANAAAAARRN XA AN

(mins)

26
41
70
128
188
246
366
484
602
720
858
1100
1496
1908
2732
3576
26
40
68
126
184
242
358
474

13.645 0.145 4.3 170.
13.691 0.191 4.7 223.
13.740 0.240 4.9 281.
13.834 0.334 5.2 392.
13.889 0.389 5.2 457.
13.925 0.425 5.3 499.
13.965 0.465 5.3 546.
13.987 0.487 5.3 572.
13.999 0.499 5.3 586.
14.004 0.504 5.3 592.
14.003 0.503 5.3 591.
13.999 0.499 5.3 585.
13.989 0.489 5.3 575.
13.979 0.479 5.3 563.
13.964 0.464 5.3 545.
13.952 0.452 5.3 530.
13.663 0.163 4.5 191.
13.714 0.214 4.8 251.
13.769 0.269 5.0 3le6.
13.875 0.375 5.2 441.
13.939 0.439 5.3 515.
13.980 0.480 5.3 564.
14.027 0.527 5.3 619.
14.054 0.554 5.3 651.
14.070 0.570 5.3 670.
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume
(m?) (m?)
51.108 0.0 144.2
33.809 0.0 195.2
21.567 0.0 276.2
15.291 0.0 395.2
12.109 0.0 470.1
10.099 0.0 522.4
7.632 0.0 590.1
6.205 0.0 636.4
5.263 0.0 670.4
4.587 0.0 695.7
3.671 0.0 727.6
2.688 0.0 742 .6
1.987 0.0 957.3
1.620 0.0 1037.7
1.243 0.0 1178.3
1.047 0.0 1361.1
51.108 0.0 163.3
33.809 0.0 219.9
21.567 0.0 310.6
15.291 0.0 443.3
12.109 0.0 526.5
10.099 0.0 584.2
7.632 0.0 657.8
6.205 0.0 706.6
5.263 0.0 740.5

588
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37 Alfred Place
London
WC1E 7DP

Sandgate Nurseries
Henfield
30512

Date 04/08/2023
File Whole SIte-5.31s-2yr.SRCX

Designed by HD
Checked by TS

Innovyze

Source Control 2018.1

Summary of Results

for 2 year Return Period (+45%)

Storm
Event

720 min
960 min
1440 min
2160 min
2880 min
4320 min
5760 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

720 min
960 min
1440 min
2160 min
2880 min
4320 min
5760 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max

Level

(m) (m) (1/s) (m?)

Depth Control Volume

[N, BTN GV BN \OENe}

Status

O O OO0 OoOOo
AARRXR AR

(mins)

702
920
1186
1628
2084
2988

14.079 0.579 5.3 679.
14.081 0.581 5.3 683.
14.070 0.570 5.3 669.
14.054 0.554 5.3 651.
14.036 0.536 5.3 629.
14.002 0.502 5.3 589.
13.971 0.471 5.3 553.
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume
(m?) (m?)
4.587 0.0 763.0
3.671 0.0 782.7
2.688 0.0 770.8
1.987 0.0 1071.7
1.620 0.0 1160.9
1.243 0.0 1309.6
1.047 0.0 1524.9

3856
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37 Alfred Place Sandgate Nurseries
London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-2yr.SRCX Checked by TS
Innovyze Source Control 2018.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 2
FEH Rainfall Version 2013
Site Location GB 520350 115600 TQ 20350 15600

Data Type Catchment

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 5760

)
)

Shortest Storm (mins) 15
)

Climate Change % +45

Time Area Diagram

Total Area (ha) 1.815

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)

0 4 0.605 4 8 0.605 8 12 0.605
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37 Alfred Place Sandgate Nurseries

London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-2yr.SRCX Checked by TS

Innovyze Source Control 2018.1

Model Details

Storage is Online Cover Level (m) 15.000

Tank or Pond Structure

Invert Level (m) 13.500
Depth (m) Area (m?) Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 1175.0 1.500 1175.0 1.501 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0101-5300-1500-5300

Design Head (m) 1.500

Design Flow (1/s) 5.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 101

Invert Level (m) 13.500

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.500 5.3 Kick-Flo® 0.903 4.2
Flush-Flo™ 0.442 5.3 |Mean Flow over Head Range - 4.6

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified. Should another type of control device other than a Hydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 0.800 4.7 2.000 6.1 4.000 8.4 7.000 10.9
0.200 4.7 1.000 4.4 2.200 6.3 4.500 8.9 7.500 11.3
0.300 5.1 1.200 4.8 2.400 6.6 5.000 9.3 8.000 11.7
0.400 5.2 1.400 5.1 2.600 6.8 5.500 9.8 8.500 12.0
0.500 5.2 1.600 5.5 3.000 7.3 6.000 10.2 9.000 12.3
0.600 5.2 1.800 5.8 3.500 7.9 6.500 10.6 9.500 12.7
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37 Alfred Place
London
WC1E 7DP

Sandgate Nurseries
Henfield
30512

Date 04/08/2023

File Whole SIte-5.31s-30yr.SRCX

Designed by HD
Checked by TS

Innovyze

Source Control 2018.1

Summary

of Results for 30 year Return Period (+45%)

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
15
30
60
120
180
240
360
480
600

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
15
30
60
120
180
240
360
480
600

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max
Level

(m)

13.
13.
14.
14.

14

14

14

14

821
931
052
188

.269
14.
14.
.435
14.
.478
14.
14.
14.
14.
14.
14.
13.
13.
14.
.274
14.
14.
14.
14.
14.

324
394

462

496
497
470
444
410
383
860
983
120

366
429
510
558
588

Rain
(mm/hr)

112

75.
48.
30.
23.
18.
13.
11.

R N Ww > oy o

112

75.
48.
30.
23.
18.
13.

11
9

.288
603
749
755
152
796
864
083
.287
.025
.360
.571
.302
.640
.958
.604
.288
603
749
755
152
796
864
.083
.287

Max Max Max
Depth Control Volume
(m) (1/s) (m?)
0.321 5.2 377.0
0.431 5.3 506.3
0.552 5.3 648.6
0.688 5.3 808.7
0.769 5.3 903.1
0.824 5.3 967.6
0.894 5.3 1050.4
0.935 5.3 1099.1
0.962 5.3 1129.8
0.978 5.3 1149.5
0.996 5.3 1170.1
0.997 5.3 1171.0
0.970 5.3 1139.3
0.944 5.3 1109.6
0.910 5.3 1068.7
0.883 5.3 1037.2
0.360 5.2 422.8
0.483 5.3 567.9
0.620 5.3 728.1
0.774 5.3 909.1
0.866 5.3 1017.1
0.929 5.3 1091.7
1.010 5.3 1186.8
1.058 5.3 1242.6
1.088 5.3 1278.8

Status

OO O0OO0OO0DO0D0DO0ODO0ODO0ODO0ODOOOOO0OOOLOOOOLOOOo
AAAAAARAARARAAAAAAATAAAANAAAAARRN XA AN

Flooded Discharge Time-Peak
Volume

(m?)

O O O O O O O OO OO OO OOOO0OOoOoOo oo oo

O O O O O O O OO OO OO OO0OO0OOoOOoOo oo oo

Volume
(m?)

324.
407.
629.
776.
837.
849.
837.
816.
799.
784.
758.
717.
1515.
1489.
1374.
2085.
358.
426.
700.
837.
853.
839.
811.
791.
776.

O I NP O WJdWwWwgkFr oL dooFE Jwo oo oo w

(mins)

27
41
70
130
190
250
368
488
608
726
966
1442
2056
2392
3160
3976
26
41
70
128
188
246
364
480
598
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37 Alfred Place
London
WC1E 7DP

Sandgate Nurseries
Henfield
30512

Date 04/08/2023
File Whole SIte-5.31s-30yr.SRCX

Designed by HD
Checked by TS

Innovyze

Source Control 2018.1

Summary of Results for 30 year Return Period (+45%)

Storm
Event

720 min Winter
960 min Winter
1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter

Storm
Event

720 min Winter
960 min Winter
1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter

Max Max Max Max Status
Level Depth Control Volume

(m) (m) (1/s) (m?)
14.609 1.109 5.3 1303.0 0 K
14.632 1.132 5.3 1330.4 O K
14.641 1.141 5.3 1341.0 0O K
14.623 1.123 5.3 1319.4 0 K
14.592 1.092 5.3 1283.6 0 K
14.547 1.047 5.3 1230.4 O K
14.510 1.010 5.3 1187.2 0 K

Rain Flooded Discharge Time-Peak

(mm/hr) Volume Volume (mins)
(m3) (m?)
8.025 0.0 764.9 714
6.360 0.0 745.9 946
4.571 0.0 718.8 1402
3.302 0.0 1550.5 2060
2.640 0.0 1500.8 2680
1.958 0.0 1387.3 3336
1.604 0.0 2333.2 4280
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37 Alfred Place Sandgate Nurseries
London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-30yr.SRCX Checked by TS
Innovyze Source Control 2018.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 30
FEH Rainfall Version 2013
Site Location GB 520350 115600 TQ 20350 15600

Data Type Catchment

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 5760

)
)

Shortest Storm (mins) 15
)

Climate Change % +45

Time Area Diagram

Total Area (ha) 1.815

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)

0 4 0.605 4 8 0.605 8 12 0.605
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37 Alfred Place Sandgate Nurseries

London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-30yr.SRCX Checked by TS

Innovyze Source Control 2018.1

Model Details

Storage is Online Cover Level (m) 15.000

Tank or Pond Structure

Invert Level (m) 13.500
Depth (m) Area (m?) Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 1175.0 1.500 1175.0 1.501 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0101-5300-1500-5300

Design Head (m) 1.500

Design Flow (1/s) 5.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 101

Invert Level (m) 13.500

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.500 5.3 Kick-Flo® 0.903 4.2
Flush-Flo™ 0.442 5.3 |Mean Flow over Head Range - 4.6

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified. Should another type of control device other than a Hydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 0.800 4.7 2.000 6.1 4.000 8.4 7.000 10.9
0.200 4.7 1.000 4.4 2.200 6.3 4.500 8.9 7.500 11.3
0.300 5.1 1.200 4.8 2.400 6.6 5.000 9.3 8.000 11.7
0.400 5.2 1.400 5.1 2.600 6.8 5.500 9.8 8.500 12.0
0.500 5.2 1.600 5.5 3.000 7.3 6.000 10.2 9.000 12.3
0.600 5.2 1.800 5.8 3.500 7.9 6.500 10.6 9.500 12.7
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37 Alfred Place
London
WC1E 7DP

3051

2

Sandgate Nurseries
Henfield

Date 04/08/2023

File Whole SIte-5.31s-100.SRCX

Designed by HD
Checked by TS

Innovyze

Source Control 2018.1

Summary of Results for 100 year Return Period (+45%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Summer 13.906 0.406 5.2 476.6 0 K
30 min Summer 14.050 0.550 5.3 645.8 0O K
60 min Summer 14.209 0.709 5.3 832.7 0 K
120 min Summer 14.368 0.868 5.3 1020.2 0 K
180 min Summer 14.465 0.965 5.3 1134.1 0 K
240 min Summer 14.534 1.034 5.3 1214.5 O K
360 min Summer 14.626 1.126 5.3 1322.9 0 K
480 min Summer 14.685 1.185 5.3 1392.1 O K
600 min Summer 14.725 1.225 5.3 1439.3 Flood Risk
720 min Summer 14.753 1.253 5.3 1472.7 Flood Risk
960 min Summer 14.788 1.288 5.3 1513.4 Flood Risk
1440 min Summer 14.805 1.305 5.3 1533.3 Flood Risk
2160 min Summer 14.785 1.285 5.3 1509.6 Flood Risk
2880 min Summer 14.754 1.254 5.3 1473.0 Flood Risk
4320 min Summer 14.707 1.207 5.3 1418.0 Flood Risk
5760 min Summer 14.673 1.173 5.3 1378.0 0 K
15 min Winter 13.955 0.455 5.3 534.3 0 K
30 min Winter 14.116 0.616 5.3 724.3 O K
60 min Winter 14.295 0.795 5.3 934.5 0 K
120 min Winter 14.476 0.976 5.3 1146.5 0 K
180 min Winter 14.585 1.085 5.3 1274.5 0 K
240 min Winter 14.662 1.162 5.3 1365.4 O K
360 min Winter 14.768 1.268 5.3 1489.5 Flood Risk
480 min Winter 14.836 1.336 5.3 1569.7 Flood Risk
600 min Winter 14.883 1.383 5.3 1625.4 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 141.636 0.0 392.3 27
30 min Summer 96.164 0.0 438.5 41
60 min Summer 62.307 0.0 785.7 72
120 min Summer 38.527 0.0 855.3 130
180 min Summer 28.787 0.0 835.5 190
240 min Summer 23.320 0.0 816.2 250
360 min Summer 17.228 0.0 790.6 370
480 min Summer 13.828 0.0 775.6 488
600 min Summer 11.628 0.0 766.0 608
720 min Summer 10.078 0.0 759.8 728
960 min Summer 8.020 0.0 753.7 966
1440 min Summer 5.772 0.0 751.4 1444
2160 min Summer 4.156 0.0 1557.2 2160
2880 min Summer 3.306 0.0 1504.6 2504
4320 min Summer 2.417 0.0 1403.3 3248
5760 min Summer 1.953 0.0 2532.6 4088
15 min Winter 141.636 0.0 417.8 27
30 min Winter 96.164 0.0 444 .3 41
60 min Winter 62.307 0.0 844.2 70
120 min Winter 38.527 0.0 838.6 130
180 min Winter 28.787 0.0 812.6 188
240 min Winter 23.320 0.0 796.5 246
360 min Winter 17.228 0.0 780.7 364
480 min Winter 13.828 0.0 776.2 482
600 min Winter 11.628 0.0 777.9 598
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37 Alfred Place

Sandgate Nurseries

London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-100.SRCX Checked by TS
Innovyze Source Control 2018.1

Summary of Results for 100 year Return Period (+45%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?3)

720 min Winter 14.918 1.418 5.3 1665.7 Flood Risk
960 min Winter 14.961 1.461l 5.3 1716.9 Flood Risk
1440 min Winter 14.990 1.490 5.3 1750.7 Flood Risk
2160 min Winter 14.982 1.482 5.3 1741.9 Flood Risk
2880 min Winter 14.953 1.453 5.3 1707.8 Flood Risk
4320 min Winter 14.891 1.391 5.3 1633.9 Flood Risk
5760 min Winter 14.844 1.344 5.3 1578.8 Flood Risk

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?3)

720 min Winter 10.078 0.0 783.6 716

960 min Winter 8.020 0.0 793.5 948

1440 min Winter 5.772 0.0 793.2 1408

2160 min Winter 4.156 0.0 1576.0 2080

2880 min Winter 3.306 0.0 1538.3 2716

4320 min Winter 2.417 0.0 1488.3 3420

5760 min Winter 1.953 0.0 2827.6 4336
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37 Alfred Place Sandgate Nurseries
London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-100.SRCX Checked by TS
Innovyze Source Control 2018.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 520350 115600 TQ 20350 15600

Data Type Catchment

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 5760

)
)

Shortest Storm (mins) 15
)

Climate Change % +45

Time Area Diagram

Total Area (ha) 1.815

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)

0 4 0.605 4 8 0.605 8 12 0.605
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37 Alfred Place Sandgate Nurseries

London Henfield

WC1lE 7DP 30512

Date 04/08/2023 Designed by HD

File Whole SIte-5.31s-100.SRCX Checked by TS

Innovyze Source Control 2018.1

Model Details

Storage is Online Cover Level (m) 15.000

Tank or Pond Structure

Invert Level (m) 13.500
Depth (m) Area (m?) Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 1175.0 1.500 1175.0 1.501 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0101-5300-1500-5300

Design Head (m) 1.500

Design Flow (1/s) 5.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 101

Invert Level (m) 13.500

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.500 5.3 Kick-Flo® 0.903 4.2
Flush-Flo™ 0.442 5.3 |Mean Flow over Head Range - 4.6

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified. Should another type of control device other than a Hydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 0.800 4.7 2.000 6.1 4.000 8.4 7.000 10.9
0.200 4.7 1.000 4.4 2.200 6.3 4.500 8.9 7.500 11.3
0.300 5.1 1.200 4.8 2.400 6.6 5.000 9.3 8.000 11.7
0.400 5.2 1.400 5.1 2.600 6.8 5.500 9.8 8.500 12.0
0.500 5.2 1.600 5.5 3.000 7.3 6.000 10.2 9.000 12.3
0.600 5.2 1.800 5.8 3.500 7.9 6.500 10.6 9.500 12.7
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Stephen Buss Environmental Consulting

Horsham Borough Council 4 January 2024
Parkside

Chart Way

Horsham

West Sussex RH12 1RL

Document reference: 2024-100-002-001

Hydrogeological Assessment: Water Neutrality Statement for Sandgate Nurseries, Henfield

Dear Sirs

The following document was compiled to demonstrate that it is feasible that the proposed potable water
use at the site at Sandgate Nurseries, Henfield can be water neutral.

BACKGROUND

Natural England (2022) believes that groundwater abstraction in the Sussex North water supply zone
(SNWSZ) has a detrimental impact on the Arun Valley SAC, SPA and Ramsar site. The development site,
like the whole of Horsham District, is in the SNWSZ. Hence to prevent further deterioration of the SAC,
SPA and Ramsar site, Natural England insists that:

“For every new development, total water use in the Sussex North Water Supply Zone after the
development must be equal to or less than the total water-use in the region before the new
development.”

Hence each new development will need to demonstrate how that development will achieve no net
increase in water consumption, by water efficiency measures, offsetting or, in the case of this proposal,
not being reliant on groundwater resources that are used for public water supply in the SNWSZ

THE SITE

The site is off Sandgate Nurseries, West End Lane, Hentield, Horsham, West Sussex, BN5 9UL and the
centre of the site is roughly at grid reference 520425E 116061N. A borehole supply has been proposed to
provide potable water for the development. This site is close to the River Adur, which flows southwards
past Henfield, at a distance of 1.5 km from the site.

The borehole will be sited to draw the water supply for the site from a source that is not hydrologically
connected to the Sussex North water supply zone. Henfield is not in the catchment of the River Arun,
which provides hydrological support to the Arun Valley SAC, SPA and Ramsar site.

All water to be abstracted is for potable uses. Price and Myers Ltd has estimated the potable water
demand, after introducing water efficiency and smart metering devices at 17.2 m3/day or 6284 m?/year.
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GEOLOGY

The local geological succession is presented in Table 1, along with brief lithological descriptions. Allen et
al. (1997) describes the aquifer potential for the Lower Greensand sequence is as follows:

“...the Folkestone and Hythe Formations can be considered as the major aquifers within the Lower Greensand
Group of the Weald. The Sandgate Formation which separates them forms an inconsistent aquitard. Where
present, the Bargate Beds can be included in the Hythe aquifer, and where the Marebill Clay is absent and the
permeable layers of the Sandgate Formation are in continuity with the overlying Folkestone Formation, the younger
parts of the Sandgate Formation can be included in the Folkestone aguifer. At depth, away from ontcrop, where
the Lower Greensand Group is undifferentiated, the sequence is believed to act as one aguifer.”

Outcrop at the Sandgate Nurseries site is mapped as “Lower Greensand Group — Silty Sandstone” whilst
the Folkestone Formation outcrop is mapped separately to the east of the site, beneath part of Henfield
(Figure 1). The British Geological Survey Geolndex records two local borehole logs that can be used to
assess the likely geology at the site:

e Borehole TQ11/NEG, which was previously constructed at Lidd Nurseries, about 440 m west of
the Sandgate Nurseries site. The log records 19 m of Sandgate Formation clays, then 11 m of
“Sandstone with hard veins” of the Hythe Beds (Appendix A). The borehole did not reach the
Atherfield Clay below.

e Borehole TQ11/NW1 was constructed in 1976 at Nep Town about 630 m south-east of the
Sandgate Nurseries site. The log records 6 m of Folkestone Formation and then sands, siltstones,
mudstones and clays of the Sandgate Formation to 30 m, then sandstone of the Hythe Formation
to 72 m depth.

Hence the aquifer beneath the Sandgate Nurseries site will be the Hythe Formation, probably between
about 25 m and 70 m depth. The thickness of the Hythe Formation pinches out to the west, north and
south of the site.

The Hythe Formation aquifer is not part of the “Wealden Greensand semi-confined aquifer”, which is
the main source of water for the Sussex North WSZ. This is the Folkestone Formation aquifer that is
exploited by Southern Water’s Hardham boreholes about 17 km west of the site.

All potable water used in the development will be sent northwards for treatment at Henfield Waste Water
Treatment Works (WWTW). The outfall from Henfield WWTW is on the Cutlers Brook, a tributary of
the River Adur, at grid reference TQ2174917097, about 1.6 km north-east of Sandgate Nurseries site, and
about 3.5 km upstream (Figure 2).

Given that it is reasonable to expect that that some proportion of the proposed abstraction’s yield will be
sourced from the Adur catchment, the proposal is therefore likely to lead to a slight net gain in flow to
the Arun catchment.

Table 1: Geological formations local to Henfield

Formations Members Lithology
Gault Formation Mudrock
Folkestone Formation Sand, with iron-pan deposits.
Sandgate Formation Marehill Clay Member Silty clay
Pulborough Sandrock Member  Fine-grained sandstone
Fittleworth Member Complex sequence of clays, silts, sands
Hythe Formation Fine-grained sands and sandstones
Atherfield Clay Formation Mudrock
Weald Clay Formation Mudrock
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BOREHOLE YIELD AND SUSTAINABILITY

The target aquifer beneath the site is the Hythe Formation. Shand et al. (2003) summarise the
hydrogeology from Allen et al. (1997) as follows.

“Groundwater flow in the Hythe Formation is predominantly intergranular where the sands are poorly cemented,
but fracture flow dominates where the aquifer is more consolidated. T'he geometric mean of transmissivities from all
parts of the Hythe Formation is 310 12/ day, with bigher values (up to 1500 12/ day) being recorded where the
aquifer is fractured. Transmissivities in the southern province of the study area tend to be quite high (around 1000
[ day), whilst north towards Guildford they are thought to be lower, around 200 n22/ day, becanse the sands are
less well consolidated and flow is mainly intergrannlar.”

The log of borehole TQ11/NEG records a pumping test at a rate of 78 m3/day which caused no
drawdown after 8 hours. Most of the other wells in Henfield were completed in the Folkestone
Formation and/or the Sandgate Formation and gave poor yields. But one borehole, TQ21/NW11, at
Henfield Common about 1.3 km east of the site, exploited the confined Hythe Beds and yielded

59 m3/day with only 0.66 m drawdown after 8 hours.

These results indicate that the desired yield of 17.2 m3/day should easily be available from the proposed
Sandgate Nurseries borehole.

Mean potential recharge to the River Ems catchment on the South Downs (for example) is about

398 mm/year (Buss, 2022) and for the North Downs is about 267 mm/year (Buss and Daily, 2010).
Being about halfway between the South Downs and the North Downs, it might therefore be assumed
that the potential recharge at Henfield is about halfway between the two values: 332 mm/yeat. If there
was no runoff in the recharge area, the annual abstraction rate would be satisfied by the recharge passing
through an area of 18 910 m?, or a circle with radius 78 m.

GROUNDWATER QUALITY

There are no local examples of water quality in the Hythe Beds but Smock Alley Waterworks is
completed in the Hythe Beds about 11 km west of Sandgate Nurseries (Appendix A). When the Smock
Alley boreholes were sampled in 1948, water quality was fairly good and moderately hard, but not potable
raw (Table 2). The water quality at the time slightly exceeded the drinking water standard for iron and
approached the drinking water standard for ammonium.

Elsewhere in the Hythe Beds aquifer, there have been changes in groundwater quality since 1948. Most
notably (Shand et al., 2003) there has been a rise in concentration of nitrate. However, the water
chemistry required to keep iron dissolved tends to preclude high concentrations of nitrate.

Table 2: Water quality, Smock Alley Pumping Station, 1948

Determinand Unit Measurement 2024 drinking
water standard
pH 7.4
Ammoniacal nitrogen mg N/1 0.345 0.39%
Albuminoid [organic] nitrogen mg N/1 0.075 n/a
Nitrous (nitrite) nitrogen mg N/1 0 0.15
Nitric (nitrate) nitrogen mg N/1 4.0 113
Hardness, temporaty mg/1 as CaCO; 197 n/a
Hardness, permanent mg/1 as CaCOs 63 n/a
Permanganate figure mg/1 0 n/a
(chemical oxygen demand)
Total [dissolved] solids mg/1 340 n/a
Chloride mg/1 26 250
Nitrate mg NOs/1 17.7 50
Iron mg/1 0.36 0.2

* this standard for ammonium is not currently a statutory limit, but was previously.
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CONCLUSIONS AND RECOMMENDATIONS

After review of available geological and hydrogeological data, the following conclusions may be made
regarding design parameters for the borehole at the Sandgate Nurseries site:

e The effect of the proposed abstraction on the water balance of the Sussex North WRZ is
negligible. All of the borehole yield will be from the Hythe Beds aquifer in the catchment of the
River Adur. There is no interaction between the abstraction and groundwater in the Folkestone
Formation aquifer: the “Wealden Greensand semi-confined aquifer”. The effect of the proposed
abstraction on the water balance of the River Arun will be zero.

e There is no reasonable doubt that a borehole drilled to the recommended depth (see below), and
completed correctly, will be able to yield in excess of 17.2 m?/day. The Hythe Formation is a
good aquifer, that locally was able to supply 59 to 78 m3/day with little or no drawdown, and
formerly maintained a public water supply abstraction of about 3000 m3/day near West
Chiltington Common.

e  Water quality is probably good, and moderately hard. The iron concentration might be slightly
above drinking water standard, and ammonium might be elevated.

It is recommended that the borehole be drilled at to the base of the Hythe Formation, and completed
across its entire thickness. The base of the Hythe Formation is probably at a depth of c. 70 m. A pumping
test should undertaken to verify the borehole yield.

Water treatment for removal of ammonium, iron and possibly manganese should be anticipated (to be
confirmed by taking a water sample on borehole commissioning). Elevated iron and manganese
concentrations can be readily dealt with by filtration. If iron is present then nitrate concentrations should
not be high enough to require removal. Elevated concentrations of ammonium might need treatment by,
for example, reverse osmosis or ion exchange.

In summary, a borehole can be installed at the Sandgate Nurseries site that is capable of sustainably
yielding 17.2 m3/day. The abstracted water will probably need treatment, but suitable treatment methods
are readily available.

Yours sincerely

Dr Stephen Buss MA MSc FGS CGeol

THE GEOLOGICAL SOCIETY

CGeol

CHARTERED GEOLOGIST
Fellow Mo. 10004085

Owner / Principal Hydrogeologist
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Figure 1: Bedrock geology and some local boreholes
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APPENDIX A: BOREHOLE LOGS

Presented as the following PDF files:
TQ11-NEG.pdf,
TQ21-NW1.pdf,
TQ21-NW11.pdf,

Smock Alley Waterworks log.pdf
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X
RN RECORD OF WELL
27 ey S 3 18
1 :)714: @IWWWN \/W .............. /
‘ Town or Village....... /s Qétfd&( ........................... £ %'
COUNLY. ..o SRAGIEIRID e ‘ Q o X &;g
EXACT SITE . .
oOF WELL Six-inch sheet..4.43.8’...¥..l'.\./jE. ....................... Six-inch National Grid SHEEt.........oorvrimrurrrvvsierersnsssressreceos
7 L - State whether owner, tenant, builder
For ... ﬁ/é/ﬁiwmk@ ................... contractor, consultant, etc.:— @‘)”‘M .....
— -
Address (if different from above)‘Qa‘?a ........ LTt~ S
* DELETE .
Level of ground surface 3 If well top is not at ground | above:*
WHICHEVER 15 | ahove sea level (O.D. )+CIO‘ ......... é - level, state how far below ;.ocvereenn ft.
INAPPLICABLE P
SHAFT....r:{ ........ ft.; diameter............... ft.; HEADINGS (please attach details——dimensions and
directions)
BORE..&60....... ft.; diameter of bore: at top..., @ ......... in.; at bottom. ¥/ 2.....in,
Full details of permanent lining tubes (position, length, diameter, plain, slotted EEC. Yvrrre s
]
o,w,.L;u ........
Water struck at depths of. Ql. ......... 7’ }. ........... R X ft. below well top.
Restlevelofwater“....’,z..? ...... ft belo
TEST
CONDITIONS pumping at....2. lf‘\J ............ galls per. b
Recoverytorestlevelin
DESCRIPTION OF PERMANENT PUMPING EQUIPMENT:
NORMAL Make andfor type.... MOT.... LET ... [NETALLAD. . MOtIVE POWE...occcievvvverresiresvesssisseoersassssssssss s s
CONDITIONS Capacity....ooeeirecvcninn, galls, per hour. Suction at......coenrns ft. below well top.
Amount pumped..........coo v galls. perday. Estimated consumption............cocvvvervenevinnee galls. perweek
Well made by............. skh&&'%ﬁcw ..... [")9 ............... Date of sinking..... £ 63 3.
Information from............ LT A B L OO
ADDITIONAL NOTES  ANALYSIS (please attach copy if available) For Survey use only
Receved S36.r1: 6.
Section 6 ......oooiiiinnnn
Pumping test .............
Observ, well ..o
Recorder ............ooounne
BER. I0g ..o
g, Site marked on
3
§ 17 map .o ...............
fucts,
8 7 6, map ..9. / I3
; (use symbol)
E Record forwarded
E o
§, date ...
ES
% GEOLOGICAL SURVEY,
o ‘WaTerR DIVISION,
jd Souts KENSINGTON,
3 LOG OF STRATA OVERLEAF i eficd LONDON, 8.W.7.
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L NATURE OF STRATA THICKNESS DEPTH L
(For Survey usd only) . ' .
GEOLOG If measurements start below Feet Inches [} Feet Inches *
CLASSIFI@2TION ground surface, state how far ...
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Institute of Geological Sciences
§-inch or 1:10 000 Map Registration No.
RECORD OF SHAFT OR BOREHOLE

TR O NE‘/X‘/'Q

Name and Number of Shaft or Borehole:

National Grid Reference
\ \Q,\(w.o.z\-:a
For whom made C\"\o.nc\‘m\)uv::) RO 920 \7To22
Touwn or Village \D‘? S-\' C &\ \\\'\hn\v\‘\ cgmcy_—_mw 1
9 1-in or 1:50 000 Enter ‘C’ if
New Series Map No. Confidential
Exact site (reference to a fixed point on 1-in or 1:50 000 Map)
37
Purpose for which made ______&gf.__’)-u*‘bh

sha aft
Ground level atb rI relative to 0.D. &_._3._._._-\ m. If not gfoumi level give 0.D. of bag‘"’n""g afbar: e —————

Made by G . S\"N

m.

Date of sinking ___.&_.L*_.sj——-

Information from

K med by
Specimen Numbers and Additional Notes
Ceclogicat o Thickness Depth
Classi%ication Descnptmn Of Strata metres melres
r\“\w\‘k un&\m Smn(ku 3~96 &'96
R-a. NS - .0t || 3597
R and 6 ko 4337
‘\3\\4, Qeds ’ o and> sand 2. ||l us-u
? hac) ek ot 5SS V7. |136-7311 BL-8Y
1

A the fwald Cc\ \ 0. 7¢ 260

C-'\O:} —C‘\A‘jj-b-“‘n o192 Ry ‘52

1G5 2489 (1789) 10 000 2/79
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AY S
;“ * Ta ol ME/QQL- i & .
. a ,;
4 desoription of the Strata pierced should be given as follows: -
Thickness of each Total depths from
Stratum the surface
e Feet Inches Feet Inches ‘
i { Blue sandy clay ‘
{ with small bands
sand-{ of rock e 82 - 82 - 2449
(
gate ( Dark greenish gandy
{ clay with vands of 2.3
Beds ( rock ‘e e 21 - 103 -
(M et ( ;
' Beds) ( papk greenish sendy
| {( elay with grit ... 6 6 109 ) 2333
! (
[ ( Rock 50 6 160 - EL
| (
" Hythe( Hard rock 42 2] 202 6 6132
{
é Beds.{ Rock b3 6 285 - g0 ¥¥
| o {
L * { Hurd rock - 269 - 2139
| Ather-( OTeY Sandy clay 1 - 270 .
\ field ( - -
| clay. .
|
| weald {( .
| o) 7 - 3.5
- clay ( Brown clay 4 274 g
i
Ll
%
{
o
: i

A Seotion to scale showlng
rest level of water,
to the Ministry.

D 68200-1 1000 D/a 2272 3/38 R.P.W.

the size of the well or boring,
and other particulars, should als

strata pierced,
o be forwarded

e RO R
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Pacmﬁm OF WELL (SHAFT or BORE)

County,,

o Exaet site of well See ;‘ﬁ%m e [ Attach a tracing fro
. . o o . 4@ toap, or 4 sketd
- TR o220 (Fo>. map, 1gf’};)ossible.
. ESECENR Py Froor tauek: g3
Level of ground surface above sea-level (0.D.)........ LS feet.
Is well-top at ground ievel ?ymr ,,,,,,,,,, It not, state how far gbl.;;er e e i $EEE

Shaft.w . ft,, dameter. .2 ft.  Details-of headings o

Boram%zi’i’wﬂ. ; diameter of bore: at top. ing.; at bottom... &

Lengths, diameters, perforations, ete., of lning txtbc#meﬁ‘,jx;mi

LS8 X 21" from WE'3'f5 274'0"(

Water struck at depths, below v;ell-tog, of (fecﬂ

TrsT DETAILS Reuﬂevu of water ................. ﬁ«mmﬁéep Suctlon A mssmnndt,  Yield on %?:;]? E
Month 4 pumping. gallons per, (max. capacity of PUIBD i P 1L
L2 cR— lwith depression Ofem feet.  Recovery to. in ggf;fs .
| Rest-level of water in {month) . {year) ft. %ZEX: welltop. L
Highest » n {month) {year) it 22;?;: s
Worgine ; : . ) ahove
GoNDz’imes‘ Lowest . in {month) {year) ft Yelow
Suction atemmmm—ft, Rate of pumping, galls, per. for, hours per dgy_',
with average depression Ol it. Recovery to in ﬁgﬁf_’b
Quality of water {affach copy of analysis if available)
Weil made by G. Skzo Date of well. P22 19 39,

Infortuation  froM .. %&W K.DC
: ~ ADDITIONAL NOTES.
p /] fpumping tesls wob Carpiee ol - (5&% ﬁﬁww&
Yuetd 24000 gph. PL.L 6% "Belossuofaca (Seph igh)-
v 2%, 00D g,jaf; (Dec, 1939}, - See '357/;3&4“
s awerflnsinp , deprsmed B (5 G0 dhom Pirping 32000 g ph. é«vu»%mz&égw
c»s;m.m Sadiak %Mw 'ﬁw/ﬁ‘/kﬁ@ ‘M tggu'm M -

LOG OF ST, RATA OVERLEAF

On Simfina, N | b
In 19 Yo REOL wes T
e &mﬁu 42 fuik .

Lhaie [ReR-5 8 Uiuce’ IS, Map ¥ O, \aap Site marked (use symbol}
GEOLOGICAL SURVEY AND MUstUN, teccived, | Fiie Mo ! Now ! N | on 1" Map. | oo &' Map:

Bourn KENSINGTON,

| | j

. | | = | ,,

’ L’GNDGN, BWT. 23/?/4”] 51 7 : l a 4k B
1'%(;3,, "W mm;oim w,ouu ,‘;zu A&}H’x Lid \,p we s R o ) fl—m ] R
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¢ 3 | IATURE OF 8T AT o PRy
7 S yuseonly‘: NATUL OF STRATA THICKNESS Derin

GEOLOGICAL |
CLASSIFICATION ‘

i

If measurements start below

|
l Feet huhc: Keet | inh
1

/  ground surface, state how far.
':’eﬁew s, on» 1 ol o )
| Wﬁ% o5 | R
S% ok ik o 2*&5“‘“"‘ 21
M&%M&nk,wﬁmw 7 |
(Hodrorcap 15157y, 120 6 68 é

WWW% 2 6 2711,@
u@j 3 0 24 0

0® o O
~
~
o
2

| V?/ , W Sarer Ly MW& )63 (f“mﬂy §toes)
wa/éfwz& g/ﬁ“wﬁ%ﬂ w« pﬁé’f 73@,
Mw <0 -850 froom., /«w 22 34, ino~ O C‘ 27~ 0 4=,

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20570262%20:%20BGS%20Reference:%20TQ01NE24/A

@ (B;g’gls(:: ical BGS ID: 570262 : BGS Reference: TQO1NE24/A
@ g British National Grid (27700) : 509020,117020
\V

Survey

To be furnished in Triplicate.

WELLS AND BOREHOLES

Information to be supplied to the Ministry of Health

Name of Distriet . Chanctonbury Rurgl Disbriéeb. ..o,

If the District is a Rural Dlstmct, name of
Contributory Place conserned ..o e e :

Level of surface of ground above Ordnance Datum ... lOO e

Depth and dismeter of shaft or boring, or of each 33" dim. 118 ft. deep
SR To A 11413" to 2741
Depth or depths at which water was found Water overflowed .when '
Hythe Beds were struck.
Yield of water in gallcns per diem, as ascertained by
continuous pumping during ... . ... .. days or

otherwise ) No pumping
' )
Level of water above Ordnance Datum at commencement of pumping |} test was cap
Level of water above Ordnance Datum at cessation of pumping g ried out, the
Time taken for water to return to orlglnal rest level ) rssul‘t of the
after PUmPIng CEABEA.. s o osisrissssmonsonsrmd | ’
, 1) numping tast
A tabulated Statement should be sent showing the ) .
gquantity of water pumped in each 94 hours during the ) at No. 1 bona:
duration of the test together with the level of the ) ';
water above Ordnance Datum at-the end of each day. IT ) hole having
there should be any stoppage, the reason and durstion ) - . s
should be stateds ) proved satige

, factory.
Distances of the well or borehole from any other known
wells or boreholes in the neighbourhood. .40 f£t. from Smockdlly
borehole No. 1
Quality. {Copies of chemical and bacteriological ‘
analyses should be annexed. Information as to the :
mineral constituents of the water is desirable) fbtached hensto.
4 6" to the mile Ordnance map showing (in red) the precise
situation of the well or borechole

Date of completion of well or borehole. Bih NMay 1940w .o

Well or borehole sunk by Messrs. George Stow. &.Co. Ltd., Slough.

e LW LD TISAN & FARTRLES

Signed ...

Normally the pumping test should be oontinuous over s period of 14 days.
This form should be signed by the Engineer for the proposed workss

P.T. 00

K30 &

Contact BGS: ngdc@bgs.ac.uk
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- A description of the Strata pierced should be given as follows:-

Thickness of each Total depths from

Stratum the surface
Feet Inches Feet Inches
{ Slue sandy clay
{ with small bands ’ )
sand~-{( of rock v 82 - 82 -
(
gate { Dark greenlish sandy /
. { elay with bands of ‘
Beds ( rock e vas 21 - 103 -
o : ,
{ Dark greenish sandy
{ eclay with grit ... 6 & 109 6
{
{ Rock 50 6 160 -
(
Hythe( Hard rock 42 6 202 6
{ - '
Beds.( Rogk ‘ 53 8 265 -
o’
{ Hard rock ' 4 - 269 -
Ather-( Grey Sandy clay I 1 - a7
field { N ; - L -
clay.
'%iggd % Brown clay 4 - 274 | -

A Section to scale showing the size of the well or boring, strata piérced,
rest level of water, and other particulars, shotld also be forwarded
to the Ministry.

"D 88200~1 1000 D/A 2272 3/38 R.P.W.
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@ British
: BGS ID: 570262 : BGS Reference: TQO1NE24/A

Geological
@ Surve)? British National Grid (27700) : 509020,117020
S\

datatls of whxah are shown

/ ;‘Zf b_j H&ssr’s/ eorge Stow & C‘es Lbd
"”Qﬁg on the attached bracings. Full pump‘_g hgs%s were not carried -

v~ put on account of the urgent necessity .fo cpnnect the suppxj to g;f
7% the mains system with temporary pumping plant; but it is mete~
© . 7 worthy that Ne. 1, the 24, provides 24,000 galioens per hour

o at 68’ pumping level, while Ne. 2, (BS'ﬁ provides 37,000 galw»
IR lons per hour at €8" pumping level, when w@wkin@ on normal
TR pumping duty, which f@# bhe past six wmﬂthg hes ba&n &antxﬁucms
BT @ﬂﬂn:mg

/ It is aiso. 1:16&1?‘&5‘&1!’%@ to maﬁa that %‘%w was over-
flowing at surface previous te pumping ab R“rﬁﬁe;ﬁf‘batWQ&ﬂ
55000 and 6,000 gaimws per hour.

: . The site pian is mdcc&ted on the &h@hased “fma&mg
€rom Sheet No., Sussex: (W&»M} 36, S. E’

Your s fm {:’fnfully

Contact BGS: ngdc@bgs.ac.uk
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@ British

BGS Geological BGS ID: 570262 : BGS Reference: TQOTNE24/A

k\\-'/ Survey British National Grid (27700) : 509020,117020

’

o

W‘:Kz—;m Al B o . -

Ptease quota In all

ANALYSIS OF SampLe oF WATER rROM WELL, BORENOLE, ADIT OR correspondence the /\3 Y 7/ 2 ( 4

. . Geologlcal Survey
OTIER WORK IN THE STATE IN WHICH IT IS ABSTRACTED Reference Number

Parts per million®

Date of taking sample-/iq"' v, t"“-f .
(») General Chemical Exantination

(@) Physical Examination Reaction, pH Z. »
TOMPOratUre at SOURCE, ..o °C, ‘ Free Carbon dioxide, as CO,, . .
. oy . B Ammoniacal Nitrogen, as N L. ..
Colour Sg"%ﬁﬂ"‘ ‘1"‘“‘?"‘“" . Albuminoid Nitrogen, as N e 207
Appearance Sliabl deposib ¢ ""‘3“'""5 malter, Nitrous Nitrogen, as N .. . . Nk
Taste B q “r ‘ ‘F Nitric Nitrogen, as N et et L. &:0
o Hardness (siate test used.ﬂﬁo:m..ﬁeﬁf.rﬂh.
smtt ~ Nowe | as CaCO,—
' Tcmi‘)o:ury . oo ‘e o 197.
(d) Other determinations to be carried out at the analyst’s | Permanent b
discretion or at the Minister’s request, depending upon ‘ s e i
indications obtained and on general characteristics of Permanganate figure (4 hours, 80°F.) as O .
waters of the district, e.g., manganese, fluorine, ¢tc Alkalinity, as CaCQi *t * *
1E0 BB ' i Total Solids .. .. .o .. e 3w0
SU— parts per million* v :
..... — " {¢) Mincral Analysis
w o ow " Calcium, as Ca NN NN Ve -
Magnesium, as Mg .. o v . =
Sodium, as Na o A . e " .
Carbonate, as CO, .. o . .. — e
Chioride, 85 Cl .. .o .o 2.
Sulphate, as SO, .. - . . S |
Nitrate, as NO, ve e e ,171 |
fron .o .o o e 0. 1A 1
* Analyses cxpressed in parts per million are desired ; if they are expressed in any other units the appropriate alteration should be made.

e b B Foode Rare it am eV i P A

Contact BGS: ngdc@bgs.ac.uk
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@ British
: BGS ID: 570262 : BGS Reference: TQO1NE24/A

BGS, Geological
\\__/ Surve)? British National Grid (27700) : 509020,117020
N\

gL

FTULITN s TR L R S . T LY e v ‘.\.,‘,‘. . .,é,.‘ ol Mk e [P " PR ED B . / j
N / ( 27—'
L THIRD SCHEDULE Vo / LAt

RETURN OF ANALYSIS OF UNDERGROUND WATER
UNDER WATER ABSTRACTION REGULATIONS, 1947.

Néme and addrdss of person making reium (e) Bacteriological Analyses, if available, .
’ : should be attached to this form. . 1

g

‘ Fuﬁl address of premises in which well,
‘ rorchole adit or other work is ; : i
' ltuated if different from above : '

; SMock ALLEY rynrmq SmTtoN
|
| :
|
Name 1and address of analyst
R.F.WRIGHT . B.5e.
e Aualybcal Laobovatory |
Wrays by | ?
Lewses | : . ' ‘ e
(6838) WE.(S886 3/4R Gp.$97 O.B.ACOLI. . '

tw e b B ST L K il T i s e i e i B S AR AR AR n

Contact BGS: ngdc@bgs.ac.uk
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@ British

BGS, Geological BGS ID: 570262 : BGS Reference: TQOTNE24/A

=~/ Survey British National Grid (27700) : 509020,117020

O~ . S TellnAA e e
c uY. R 4 "’ 7/ 267 } ;
cre ;oA | THE PUBLIC A..ALYST'S LABORATORY |
' niL e, Stes— WRAYSBURY, OFFHAM ROAD |
/ LEWES |

Sussex

4

- REPORT upon a sample of water|forwarded by LT e s esseBrockway e Sani‘ tary
Inspector. Storrington on the 29th June,1948. !

Sample labelled : Srock Alley kumping Station. |

The water on arrival had the following characteristics : . AECEIVED By cLeRk , ;

Colour— S}ightly yellowish =9 JUL 1948
Smell— None AOKD.S5 e

Sediment— A slight deposit of ferruginous natter i

Chemical Analysis afforded the following :— ""?r‘;::"“ ”'P:;‘t's'i"" 1
Total solids (dried at 100° C) e ees vee| Z3.B
Solids (after ignition) el 19.2
Chlorine 1.8
Ammonia (free) ... - | 420
Ammonia (albuminoid) «090

Oxygen taken from pefmanganate in { hour .. Nil

Oxygen ” " 4 hours wo| il
'Nitrogen as Nitrates and Nitrites ... e | 028
Nitrites ..| Hil

Hardness (total) e o eae ol 1862
Hardness (after boiling) ... e 4.4

Phosphates e ..l Nil
. Irpn 0:5
Metallic impurity ... = ... e I

Pu. .. 14

BACTER[OLOGICAL EXAMINATION.
The organisms per mb. which grew on Nutriont Agar in threc days at 22° C. under
acrobio conditions and were then visible-to the naked eye as colonies numbered eevsoe - 0023

On Agar at blood temperature and  under acrobic conditions és.ees o, 2
colonies were noticed after two day's incubation,

Probable nuntber of Coli-Acrogencs organisms in 100 ml. of tho original water ¢+ ee e 0
L.0.0

P

Contact BGS: ngdc@bgs.ac.uk
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Appendix |
Groundwater Analysis and Treatment Design

Sandgate Nurseries,
30512/ Flood Risk Assessment, Drainage Strategy and Water Neutrality Report
Revision P08



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

Chris Green

Littleworth Properties Limited

3c High Street

Esher

Surrey KT10 9RL

By email: chris.green@team-green.co.uk
03/09/24

Dear Mr Green,

Re: Private Water Supply at Sandgate Nurseries Site — Raw Borehole Water
Analysis (to date and inferences); Proposed Design and Compliance with PWS
Regs 2016 Amended 2018 — Rev A

Further to the request that a raw borehole sample was taken by an accredited UKAS
PWS Sampler, | can confirm that this was performed on 05/08/24 by Stefan
Massingham. The borehole was allowed to flow for some 2 hours prior to sampling. It
has been frequently flushed and allowed to develop during drilling prior to sampling.
Visually, the water was turbid and grey in colour.

The samples were taken in accordance with DWI requirements (based on Group A & B
Schedules PWS Regs 2016), with the correct bottles supplied by the UKAS Accredited
lab, SE Water Scientific Services (SEWSS). and then duly transported to the lab
thereafter, at the required transit temperatures (between 2°C and 8°C). Additional
determinands were tested based on previous HDC requirements.

——

of IWT Order by SEWSS

Signed acceptanc

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
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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

Determinands to Date

Sample Number 1287680-3
Interim, 03/09/24

Alkalinity, mg/| 257.0
Ammonium (Ammonia and Ammonium ions), mg/| 0.081
Chloride, mg/| 33.50
Nitrate, mg/| <0.9
Nitrite, mg/I <0.004
Nitrite/nitrate, mg/| 0.000
Sulphate, mg/I 77.2
Total Hardness, mg/l 107.3
Odour — Qualitative None
Odour — Quantitative 0
Colony Count 3 days at 22°C, cfu/ml >300
Colony Count 2 days @ 37°C, cfu/ml >300
E coli, mpn/100 ml 0
Total Coliforms, mpn/100 ml 3

Pseudomonas aeruginosa, cfu/100 ml

Competing growth, indicative
count 0

Clostridium perfringens (including spore), cfu/100ml | 0
Enterococci, ¢fu/100 ml 0
Colour, mg/l Pt/Co <2
Conductivity, uS/cm 569
Hydrogen ion, pH 7.5
Turbidity, NTU 2.770
Bromate, ug/| <0.8
Antimony, ug/| <0.2
Arsenic, ug/| <1.0
Selenium, ug/| 15
Boron, mg/l <0.040
Calcium, mg/I 105.3
Magnesium, mg/| 4.8
Sodium, mg/l 18.7
Fluoride, mg/| 0.121
Benzo(a)pyrene, ugl/l <0.003
Benzo(1,12)perylene, ugl/l <0.003
Benzo(11,12)fluoranthene, ug/l <0.003
Benzo(3,4)fluoranthene, ug/I <0.003
Indeno(1,2,3-cd)pyrene, ug/l <0.003
PAH Total, ug/I 0.000
1,1,1 Trichloroethane, ug/l <0.60
1,2-Dichloroethane, ug/l <0.12
Benzene, ug/| <0.02
Dibromochloromethane, ug/l <0.50

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
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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

Dichlorobromomethane, ug/I <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/| <0.50
Aluminium, ug/| <6.1
Copper, mg/l <0.009
Iron, ug/| 325.5
Iron (free), ug/l <7.3
Lead, mg/I <0.9
Manganese, ug/| 41.1
Nickel, ug/| 4.1
Cadmium, ug/| <0.12
Chromium, ug/I 0.8
Calc Pesticides — Total Substances 0.000
Aldrin, ug/I <0.007
Dichlobenil, ug/| <0.004
Heptachlor, ug/I <0.009
Heptachlor Epoxide, ug/l <0.005
Propyzamide, ug/l <0.005
Tri-allate, ug/| <0.005
2,4,5-T, ug/l <0.007
2,4-D, ug/l <0.007
Bentazone, ug/| <0.007
Bromoxynil, ug/| <0.007
Dicamba, ug/I| <0.020
Dichlorprop, ug/l <0.003
Fluroxypyr, ug/I <0.008
MCPA, ug/I <0.008
MCPB, ug/I <0.008
Mecoprop(MCPP), ug/I <0.005
Triclopyr, ug/| <0.015
Epichlorohydrin, ug/| <0.1
Atrazine, ugl/| <0.002
Carbendazim, ug/| <0.001
Carbetamide, ug/I <0.002
Chlorotoluron, ug/I <0.003
Diuron, ug/| <0.004
Epoxiconazole, ug/l <0.003
Flutriafol, ug/| <0.003

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
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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
Isoproturon, ug/I <0.003
Linuron, ug/| <0.003
Oxadixyl, ug/l <0.003
Pendimethalin, ug/| <0.007
Prometryn, ug/l <0.002
Simazine, ug/| <0.003
Terbutryn, ug/| <0.002
Trietazine, ug/| <0.004
Mercury, ug/| <0.04
% transmission 92.7
UV Abs (10 mm) @ 254 nm unfiltered, abs_unit 0.033
Bicarbonate Alkalinity, mg/| 256.17
Total Phosphate, ug/I 178
Total Organic Carbon, mg/l 1.2
Silica, mg/I 8.79
Suspended Solids, mg/l 6.4
Filtered Turbidity 0.45 um, NTU 0.0053
Filtered Aluminium 0.45 um, ug/| <6.1

Treatment Prognosis

Based on the failures to date, the water treatment system will need to remove excess:

e iron (325.5 ug/l, maximum 200.0 ug/l)

e turbidity (2.770 NTU, maximum 1.000 NTU)

e suspended solids

e Bacteria — failures for Coliforms and general bacteria

The recommended treatment will be:
e Filtration to 5 um
e UV disinfection
e Chlorination

We propose the following equipment design:
- Borehole pump feeding

- Automatic backwashable media filter for sediment removal to 5 um or lower

feeding
- 5 um security sediment filter for any stray particulate matter

- UV disinfection chamber with UV sensor for spore forming micro-organisms
- Automatic proportional chlorine dosing to provide disinfection residual to all

points of use
- 30,000 litre treated water tank with level controls
- Booster pumps (duty/standby/assist)
- 5 um sediment filter

- Control panel with tank level indicators and pH/chlorine residual monitoring

- PVC rigid solvent weld pipework, MDPE pipework

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
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- High strength chlorination of all filtration pipework prior to use
- UKAS sampling of treated water as per PWS Regs

The total volume of treated water required is 17,216 litres per day. No EA abstraction
licence is required as the volume is less than the 20,000 litre per day threshold. The
yield is some 5.4 m?h, so there is plenty of scope for future development, if required,
subject to licence approval.

The filtration equipment is modular in nature and so upgrades are quite straight forward.
The treated water will meet the PWS Regs requirements.

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.

Ongoing Maintenance & Sampling

The water treatment system will require maintenance. We will provide a bespoke O&M
manual, with specific procedures 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.

Regarding headings 3,4,5 in HDC Water Neutrality Compliance requirements. Please
note 3 and 4 will be detailed at contract phase in the O&M manual. The manual will also
cover recording. We have other applications/systems passed based on the same
wording as in this report. With regard to recording: the designated maintenance
contractor/owner/agent looking after the system will take necessary samples and record
in the site log book, which forms part of the O&M manual. Until the system is
commissioned, we cannot say which determinands need to be tracked but it is highly
likely it is those which have failed and highlighted below. Specific SOPs, contained in the
O&M, will be written once the system has been commissioned and will cover inspection,
cleaning and maintenance. We will comply with PWS Regs 2016 amended 2018.

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.

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
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Borehole Design As Drilled On Site

Borehole finishedc.
300 mm above ground Steel casing withtop
bolted flange

Topsoll-0.3m. From0.0m to

0.3m
Brown Sandy Clay- 3.7 m.
GroutingO m-8m From0.3mtod4.0m
AL SR ST R SN PR LN,
/ Angular Gravel-0.5m. From
4.0mtod.5m
RestingWater Level4.9m g
Bentonite 16-20m Hardblue clay (Sandgate) -
13.5 mthick. From4.5m to
18.0m

Plain 125 mmcasing from
+0.3mt024.0m

Grey sandstone with thininterbeddedlayers
of lime horizons (Hythe)- 37.0 m thick.
From18.0mt0 55.0 m

10 mm gravel pack20 m
-55m

Slotted 125 mm 0.3 mm
casingfrom24.0mto52.5m

Sandgate Nurseries, BNS 9UL
Drawn by IWT Ltd - NTS - 12/08/2024
ef: SNG 16!

Plain 125 mm casing from
52.5m1t055.0m

The borehole has been drilled as per the drill log attached to the email and as below
(page 1 of log). The borehole produces water from the grey sands/sandstone and red
clay. The borehole has been finished above ground. There are no known sewage
systems or ground contamination sources nearby.

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
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WEAE: Borelwole recand Fanm

Borehole record form @ British Environment
RATURAL BT R T ) TREARCH SOUH (L ‘ A,geﬂcy

‘Water Resources Act 1991 (35 amended by rhe Waler Act 20031

A Shedetails

Bomshole diilled tor  (itkswath Fropriss Lid - . .4
Location ..Swﬁ-..ma End L?ﬁWMS.WL ——— . 1
NG (ten digls) % ZCA0R 160RS — . J Please attach slic plan
Graund level Pf known] 22 e metvae Ahove Ordnanee Dt
Drilllng company 12— Prkmald -  e— 1

Date drilling commenesd -22UTE020 | nOiMMpPen  Compleled DS0S2024 1 (0] MR

8  Construction details

Spn-hole datum G not grauad level] IL'L—. metres (m). Please Hok B thks ks above [7] orbedew [0 ground level
point from which 2l s srnends of depth are takem, for example, flange, edge of chamin

Bnrehole drifled diametar (A0 odmmiem )y 5 1 mideath

1 LA mMmfem L [ tg. . .mpdepth

L | e fRean Coodte  1enfdepth

1 mm Frm 1 *lt 1 m{depth

Casing material (M4 38l | giameter 219 B T P AL 1 midapth
and tepe (fax ecample, it plain steel, plastlc slotted). Please reond pennane gusing datits, rot tempomey casimg.
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Summary

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
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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

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 07970 154529 if you need any parts of the report clarified.

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.
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2/7125, 4:15 PM The Water Efficiency Calculator for New Dwellings

Installation Type Unit of Measure Capacity/Flow Use Fixed use Litres/person/day
rate Factor (litres/person/day) = [(1)x(2)] + (3)
(1) (2) 3) (4)
WC (single flush) Flush Volume (litres) 4.42 0.00 0
WC (dual flush) Full flush Volume 6 1.46 0.00 8.76
(litres)
Part flush Volume 3 2.96 0.00 8.88
(litres)
WC (multiple fittings) Average effective 4.42 0.00 0
flushing Volume
(litres)
Taps (excluding Flow rate (litres/min) [1.00 1.58 1.58 3.16
kitchen/utility room taps)
|Bath (where shower also |Capacity to 125.00 0.11 0.00 13.75
present) overflow(litres)
Shower (where bath also |Flow Rate(litres / 4.00 4.37 0.00 17.48
present) minute)
|Bath Only Capacity to 0.50 0.00 0
overflow(litres)
Shower Only Flow Rate 5.60 0.00 0
(litres/minute)
Kitchen/Utility room sink|Flow rate 1.80 0.44 10.36 11.15
taps (litres/minute)
|Washing Machine (Litres/kg dry load) 5.60 2.1 0.00 11.76
|[Dishwasher (Litres/place setting) |0.80 3.6 0.00 2.88
Waste disposal unit (Litres/use) (J Present 3.08 0.00 0
Water Softener (Litres/person/day) 1.00 0.00 0
(5) 77.82
(6) Contribution from greywater 0
(litres/person/day)
(7) Contribution from rainwater 0
(litres/person/day)
(8) Normalisation factor 0.91
9) Total internal water consumption 70.82
= [(5)-(6)-(7)]x(8)
(litres/person/day)
(10) External water use 5.0
(11) 75.8
Installation Type Make/Model (mandatory) Litres/Person/Day|
WC (dual flush) Polo Close-coupled Cistern - 6/3 Litre 17.64
Taps Basin/Pillar Tap Flow Limiter 1 Litre Per Minute 3.16
Baths (shower(s) present) Duravit No.1 1700mm Single Ended Rectangular 13.75
Built In Bath
Showers (bath(s) present) Bristan ECO SHW 04 17.48
Kitchen Taps Kreen Pull Out Kitchen Faucet 11.15
Washing Machines LG V3 FAV309SNE 11.76
Dishwasher Samsunng Series 6 DW60M6040BB/EU Full-size 2.88

wrc' .

©Water Research Centre Limited 2025
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MY ERS pate  11.02.2025 eng TS Chd

Job Rainwater Harvesting Calculations

Calculation for a rainwater harvesting tank in the rear garden of a dwelling
based on a 2 bedroom, 3 person dwelling, as shown below:

2Bedroom_3Person

Ground floor plan

Surface water collection area = 43m?

Yield coefficient & hydraulic filter efficiency = 0.9 (based on a pitched roof with
tiles)

Rainfall = 819 mm/year

Number off occupants = 3

Daily collectable rainwater = 43 x 0.9 x 819 / 365 = 86.8 litres

Yearly collectable rainwater = 31,682

Horsham District Council require 35 day drought capacity

Demand for recycled rainwater = 29.4 litres/person/day
Daily household demand for recycled rainwater = 88.2 litres/day
Yearly household demand for recycled rainwater = 32,193 litres

Demand is greater than collectable rainwater. Therefore, the rainwater
harvesting tank does not meet the 35 day drought capacity and can't be relied
upon for water neutrality calculations.




