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Motion consultants has been commissioned by Matthews (Sussex) Ltd to undertake a Flood Risk
Assessment (FRA) to support a planning application at Knepp Castle Estate.

In 2018 Motion undertook an FRA to support a planning application for the dredging of the Mill Pond
located within the Knepp Castle Estate, along with land reprofiling and landscape enhancement features.
This scheme has gained planning permission, however, a number of changes to the final landform are
being proposed. currently consented scheme.

In February 2019 Motion undertook a revised FRA which incorporated the changes made to the consented
scheme. The scheme has been revised again and this application does not include the proposals for the
dredging of Knepp Mill Pond or the creation of the wetland habitat. This is because these previously
approved elements are being implemented as approved under the current consent. The application red
site boundary has been revised to exclude these elements and the purpose of this report is to provide
an updated FRA which incorporates the revised scheme.

The site is referred to as Knepp Castle. Refer to for the site location plan.

A Topographical Survey of the proposed development area was undertaken in July 2017 by Maltby
Surveys Ltd and the associated mapping can be seen in

This FRA has been prepared in accordance with the requirements of the National Planning Policy
Framework (NPPF) and Planning Practice Guidance (PPG) with due regard to other relevant flood risk
legislation and policy to establish whether the site is at flood risk.

The scope of this Report is as follows:

(i) Identification of all the potential sources of flooding at the site from all sources (i.e. fluvial,
tidal, pluvial, groundwater and surface water);

(i) To show that flood risk can be managed so that the site will not be subject to unacceptable
flood risk whilst taking into account the potential allowance for climate change over the
lifetime of the development; and

(iii) To demonstrate that there will not be increased risk of flooding on or off site owing to the
proposed dredging and re-profiling works.

The following sources of information were utilised in establishing the baseline conditions and preparing
this report:

National Planning Policy Framework (Communities and Local Government, March 2012);
Flood and Water Management Act 2010 (DEFRA, 2010);

West Sussex County Council Strategic Flood Risk Assessment (January, 2010);

West Sussex County Council Preliminary Flood Risk Assessment (May, 2011);

Planning Practice Guidance (November 2016);

Environment Agency (EA) website www.environment-agency.gov.uk , EA Product 4 flood data, EA
Pre-Development Enquiry — Flood Risk Assessment;

Interim Code of Practice for Sustainable Drainage Systems (DEFRA National SuDS Working Group,
2004);

British Geology Survey website www.bgs.ac.uk; and
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Proposed New Layout KW/Knepp/100 L (August 2019)
Revised Restoration Proposals RCo201/ Fig O1.

1.9 Motion’s assessment of potential flood impacts and their significance in this report is based on available
baseline information references as listed above, and takes into account the proposed land use, mitigation
measures and design features.
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The Flood and Water Management Act 2010 (FWMA) received Royal Assent on 8th April 2010. The Act
was introduced to enforce some of the key proposals set out within UK Government flood and water
strategies along with UK Government’s response to the Sir Michael Pitt’s Review of the Summer 2007
floods.

All Lead Local Flood Authorities (LLFA’s), including West Sussex County Council (WSCC) have a
responsibility under the FWMA to develop, maintain, apply and monitor the application of a strategy for
local flood risk in their area. Local flood risk is defined as flood risk arising from surface run-off,
groundwater and ordinary watercourses (i.e. hon main rivers). The Environment Agency (EA) plays a
role in managing the watercourses designated as ‘main rivers’.

The National Planning Policy Framework (NPPF) aims to ensure that flood risk is taken into account at
all stages in the planning process to avoid inappropriate development in areas at risk of flooding and to
direct development away from areas at high risk.

All land in England and Wales is classified into three main Flood Zones which refer to the probability of
river or sea flooding (ignoring the existence of defences). The three Flood Zones are:

Flood Zone 1 (Low Probability) — less than 1 in 1000 annual probability of river or sea flooding in
any year (<0.1%);

Flood Zone 2 (Medium Probability) — having between a 1 in 100 and 1 in 1000 annual probability of
river flooding (1% - 0.1%) in any year or having between a 1 in 200 and 1 in 1000 annual probability
of sea flooding in any year (0.5% - 0.1%);

Flood Zone 3a (High Probability) — having a 1 in 100 or greater annual probability of river flooding
(21%) or having a 1 in 200 or greater annual probability of sea flooding (=0.5%); and

Flood Zone 3b (the Functional Floodplain) — having a 1 in 20 or greater annual probability of river
flooding. The zone comprises land where water has to flow or be stored in times of flood.

NPPF states that a FRA must be undertaken for all developments greater than 1 hectare, located within
the floodplain (Flood Zone 2 or 3) and/or suffers from drainage problems, to highlight and assess the
significance of all forms of flooding to the proposed development and to assess any potential the
development may have on increasing flooding in other areas.

The site is greater than 1 hectare, but falls entirely within flood zone 1, and therefore requires an FRA.
The Environment Agency Product 4 mapping can be seen in

In February 2016, the Environment Agency updated its climate change allowance variables to better
reflect the flooding from overland flow, river basins, fluvial and pluvial flooding. Making use of these
allowances within Flood Risk Assessments helps to minimise vulnerability and provide resilience to
flooding and coastal change in the future. The climate change allowances are predictions of anticipated
change for:

Peak river flow by river basin districts;
Peak Rainfall Intensity (previously 30%, currently 40%);
Sea level rise; and

Offshore wind speed and extreme wave height.
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These allowances are based on climate change projections and different scenarios of carbon dioxide
(C0O2) emissions to the atmosphere. There are different allowances for different epochs of time over the
next century.

NPPF requires the evidence base for the Local Development Framework (LDF) to include a Strategic Flood
Risk Assessment (SFRA). West Sussex County Council was appointed to produce a SFRA in accordance
with the NPPF. The final report ‘Level 2 Strategic Flood Risk Assessment’ was published in January 2010,
and provides useful points of reference and baseline information for West Grinstead and the wider West
Sussex areas.

The LLFA, West Sussex County Council, has a responsibility under the Flood Risk Regulations 2009 to
prepare a Preliminary Flood Risk Assessment, which provides a high-level summary of potentially
significant local flood risk based on available and readily derivable information. West Sussex County
Council PFRA published in May 2011, compiles information on significant local flood risk which is flood
risk originating from sources other than main rivers, the sea and large reservoirs and principally meaning
flood risk from surface runoff, ground water and ordinary water watercourses.

As of April 2015, the LLFA became a statutory consultee on all major planning applications. The LLFA is
required to assess planning applications in respect of surface water drainage and sustainable drainage
systems. West Sussex County Council are the LLFA for West Grinstead and the wider West Sussex area.

West Sussex County Council were contacted for a detailed information request regarding historic flood
events, such as ground water and surface water flooding. The pre-development enquiry response and
information will be attached once received and this report updated.
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The site is accessed through Pound Lane to the west and Castle Lane to the south with the centre of the
site located at grid reference TQ 15800 22052.

The site is bound to the North by the A272 West Chiltington Lane, to the east by the A24 Worthing Road,
to the south by the western branch of the River Adur and to the west by Pound Lane.

The site is part of the Knepp Castle Estate, and includes the old castle ruins, Knepp Mill Pond as well as
several privately-owned businesses and associated land and nature reserve.

A Topographical Survey was carried out by Maltby Surveys Ltd. The survey can be seen in

The topography of the site is such that it slopes from the highest points at the A272 and A24 junction,
southwards towards Castle Lane.

The topographical survey does not identify any drainage ditches in or around the development site.

BGS online mapping shows the site to be underlain by Cretaceous Weald Clay.

The western parts of the proposed site is shown to be underlain by the thin sandstones which form a
subdivision of the Weald Clay. Quaternary Alluvium is shown overlying the Weald Clay to the north of
Knepp Mill Pond along the valley of the watercourse upstream of the pond.

The Knepp Castle Fault runs generally west south west to east north east through the northern part of
the site. The fault is downthrown to the south east. A second fault running generally west south west to
east north east is located approximately 200m south east of the site. The fault is downthrown to the
north west.

The BGS map records thin bands of clay ironstone nodules in the lower part of the Weald Clay sequence
which would be at depth in the Weald Clay at Knepp Park.Borehole records from the surrounding area
have been obtained from the BGS online index, these can be seen in along with onsite
testing records.

The thickness of the Weald Clay ranges from approximately 172m to approximately 275m in the vicinity
of the site. The boreholes drilled as part of the A24 junction improvement scheme were drilled to the
east and north east of the site and terminated at depths between 10mbgl and 15mbgl.

The Weald Clay uncovered in the vicinity of the site comprises generally firm to stiff grey brown sandy
clay interbedded with thin bands of mudstone, siltstone or occasional thin bands of clayey, well fissured
black shale.

It is likely that the Alluvium has a low permeability restricting infiltration and vertical groundwater
movement where present. The clay, mudstones and siltstones of the Weald Clay have a low permeability.

The sand, sandstone and limestone of the Weald Clay may be water bearing. It is likely that the sand,
sandstone and limestone of the Weald Clay have a moderate to high permeability.

No groundwater was struck in the boreholes drilled in the vicinity of the site. No groundwater was struck
in the trial pits excavated in the vicinity of the site in April 2003 with the exception of a trial pit located
to the north east of the site adjacent to the A24 where a slight seepage was recorded at 4.00mbgl.
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No groundwater was struck in the trial pits excavated at and in the vicinity of the site in June 2007 with
the exception of trial pit TP2 located in the south of the site to the east of Knepp Mill Pond where a slow
seepage was recorded at 3.2mbgl.

The Alluvium is designated as a Category A Secondary aquifer by the Environment Agency.

The clay, mudstones and siltstones of the Weald Clay are designated unproductive strata and the sands,
sandstones and limestones of the Weald Clay are designated Category A Secondary aquifers.

There are no licensed or deregulated groundwater abstractions within 2km of the site. It is understood
that the local authority do not hold records of private groundwater abstractions.

The site is not located in the Source Protection Zone of a public water supply facility.

The site is located in the catchment of the River Adur which is between 4m and 4.5m wide in the vicinity
of the site and flows generally north west to south east approximately 200m south of the site at the
closest point. A site visit was conducted in March 2017 and at the time of the site visits there was little
visible flow in the River Adur.

A tributary of the River Adur approximately 3.8m wide flows generally north to south which was dammed
to form Knepp Mill Pond. Drainage ditches convey water from the dam at the southern end of Knepp Mill
Pond to the River Adur. The flow from Knepp Mill Pond into the drainage ditches is controlled by two
sluice gates located at the western and the eastern ends of the dam.

An old pump house is located at the western end of the dam which conveyed water to Knepp Castle in
the early 1900s. It is understood that the pump house is now inactive.

With the exception of Knepp Mill Pond there are no surface water bodies in the application site. A small
pond is located adjacent to the southern boundary of the proposed Tor feature. A small pond is located
adjacent to the west of the proposed central landscaped bund. A number of other small ponds are located
in Knepp Park to the west of Knepp Mill Pond.

There is one licensed surface water abstraction and one licensed surface water impoundment within 2km
of the site. The licensed surface water abstraction is from Knepp Mill Pond and is used for spray irrigation
by Knepp Castle Polo Club. The licensed surface water impoundment is for Hammond Pond which is a
tributary of the River Adur located approximately 880m south west of the site. It is understood that the
local authority do not hold records of private surface water abstractions.

Currently there is no positive surface water drainage on site, but according to the topography it is
assumed that surface water generated follows its natural route into the Knepp Pond.

UKSuDS was used to calculate the Greenfield runoff rate for the site. The site has a calculated QBar of
5.59/s/ha. The UKSuDS QBar outputs can be found in
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The main aspects of the previously consented scheme consisted of land reprofiling and landscape
enhancement features at Knepp Castle Estate including;

The Dredging of Knepp Mill Pond;
Excavation of the Proposed Wetland Habitat;

Construction of the Landscaped Visual and Acoustic Screening Bunds and Floodgates Farm Landscape
Enhancement Features.

The main modifications to the site can be found in and involve:
Revised form to the Buck Barn landscape enhancement feature;
Revised form to Floodgate Farm landscape enhancement feature;
Change to the permanent vehicular access arrangements on the site;

The existing light industrial unit to the south would also be provided with a dedicated access route;
and

Provision of public car park at the southern end of the Floodgate Farm landscape enhancement
feature for use by the public in association with existing and proposed Public Rights of Way.

The proposed scheme intends to include an alternative landscape feature to the Buck Barn area of the
site, comprising a sculpted ‘amphitheatre’ formed at the western edge of the approved feature. The final
agreed landform also involves a number of modest changes to other elements of the previously approved
scheme, in particular at Floodgates Farm. This feature is proposed to be amended to increase its footprint
and with a higher quality landscape finish in lieu of the existing approved bund.

In addition, the proposed scheme intends to change the permanent vehicular access arrangements of
the site. At present, Hill House Farm and the existing light industrial unit to the south are each accessed
direct off junctions on to the A24. Under this proposal, the temporary construction access to the site off
the A272, would be made permanent. Access would be extended south from this, around the eastern
edge of the landscape enhancement feature to deliver a permanent new dedicated access to Hill House
Farm. In conjunction with this, the existing access to the A24 would be permanently closed. Changes
are also proposed to the approved Public Right of Way that is to be provided upon completion of the
works. This would be amended to follow the revised alignment and design of the landscape enhancement
feature, in particular at Buck Barn. This would enable an improved vista from the Public Right of Way
towards Knepp Castle Estate. It would also provide connectively to the A24 via the proposed permanent
access road.

In order to facilitate and encourage greater public access to the site, the scheme also proposes the
provision of a new public car park for users of the existing and proposed Public Right of Way. This would
be located at the southern end of the Floodgates Farm landscape enhancement feature. This car park
would be available for users both of the proposed Public Right of Way running north, and the existing
Public Right of Way that runs west.
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This section provides an appraisal of each form of flooding, potential pathways, flood risk, and a review
of any relevant historic flooding evidence obtained. It is necessary to ensure that the proposed
development will not increase the flood risk to the area round Knepp Park.

Fluvial sources include rivers, streams and ditches. Fluvial flooding occurs when the receiving catchment
inflow in the river exceeds the flow capacity of the river channel. Rainfall intensity and duration,
groundwater levels and overland flow directly contribute to the overwhelming of river channel capacity
which forces waters to spill into the adjacent floodplain. This effect has been analysed UK wide by the
EA to identify existing development within the floodplain, and inform the design of new development in
the floodplain.

The whole of the site is located in Flood Zone 1 which comprises land assessed as having a less than 1
in 1000 year annual probability of river flooding. The EA mapping can be seen in

Coastal, tidal and estuarial flooding is caused by high tides and extreme weather conditions impacting
land in the vicinity of the sea and estuaries.

The proposed development is not located near to a tidal influenced watercourse. Therefore, the
development is not at risk of coastal, tidal and estuarial flooding.

Groundwater flooding commonly occurs during wet winter months after long periods of rainfall, where
groundwater levels are seasonally high and exceed the capacity of the aquifers, rising above the surface
topsoil.

Groundwater flooding is likely to occur in low-lying areas underlain by regional aquifers of commonly
chalk or sandstone. The area of the proposed development site is underlain by predominantly Head,
Alluvium and Weald Clay formations that are not generally susceptible to groundwater flooding.

The EA groundwater online mapping shows the sites superficial deposits to lie within a Secondary A
aquifer. The Environment Agency online mapping confirms that Bedrock is designated as a Secondary A
aquifer.

The Alluvium is designated a Category A Secondary aquifer by the Environment Agency. The clay,
mudstones and siltstones of the Weald Clay are designated unproductive strata and the sands,
sandstones and limestones of the Weald Clay are designated Category A Secondary aquifers.

The EA online mapping shows the site is located within an area designated as a minor aquifer with
intermediate vulnerability to groundwater.

Flooding from overland flow occurs when intense rainfall is unable to infiltrate into the ground or enter
drainage systems resulting in localised flooding in low spots that provide no means of outfall.

The governments ‘Risk of Flooding from Surface Water’ map shows the site to be in an area of low and
medium risk of surface water flooding on the site. The mapping shows areas of low risk flooding within
the centre of the site, with medium risk flooding areas along the northern boundary of the site and along
the route of the Knepp Pond estuary. The Government Surface Water Flood Mapping can be seen in
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During the construction phase of the Tor feature and landscaped bunds it is likely there will be an increase
in the suspended solids concentrations in the surface water draining from the unvegetated surfaces.

Drainage from the central landscaped bund is likely to flow generally to the west towards the Knepp Mill
Pond and the drainage system that surrounds Hill House Lawn.

In order to control and convey surface water runoff from impermeable surfaces in urban areas,
underground surface water sewers or combined sewers (foul and surface water) are often utilised in
urban areas. Pipes, culverts etc have a finite capacity and therefore pose a risk of flooding due to the
risk of siltation, blockage or collapse.

Infrastructure can be designed to store, carry and protect the flow of water. For example, reservoirs
store water, a canal stores/transfers water and a flood defence protect land from flood water. Failure of
these water related infrastructure forms can cause flooding.

The Flood Warning Information Service shows that the site is not located within an area at risk of
reservoir or canal flooding.
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This section details the proposed management and mitigation design measures implemented to avoid,
reduce or control the potential flood risk associated with the site.

The proposed Floodgates Farm and the landscaped bunds are located in Flood Zone 1. Other than the
temporary access road and access road no hard surfacing will be used in the construction of the
landscaped bunds. The construction of the proposed Floodgates Farm areas and the landscaped bunds
will not significantly affect the volume of surface water run off generated at the site.

Prior to restoration surface water drainage from the landscaping has the potential to carry sediment to
the east and north east where roads and buildings are located outside the site and to the west where
siltation of the tributary of the River Adur to the north of the Knepp Mill Pond is undesirable.

During the construction period temporary perimeter drains will be excavated around the area of the
landscape bunds and the Floodgates Farm landscape features. Surface water draining from the north of
the bunds will pass through temporary settlement ponds before flowing into the tributary of the River
Adur to the north of the Knepp Mill Pond.

Temporary drainage ditches or shallow berms will be necessary to control surface water runoff from the
proposed bunds and soil storage area as the development progresses. To reduce the concentration of
suspended solids in the surface water runoff prior to drainage to the watercourses it will be necessary
for channelled surface water to pass through settlement ponds.

The landscaping enhancement features alter the sites topography by increasing the areas of land raising
in some areas and having steeper slopes. This is shown in The steepest proposed slope on
site will have a gradient of 1 in 3. Under normal circumstances surface water runoff will infiltrate into
the ground or run off the land. A 1 in 3 gradient is not considered a steep slope and the land will be
vegetated so this change in ground levels is unlikely to impact on existing surface water runoff rates.
Erosion can occur if water is concentrated in a certain areas, however, due to the relatively flat slope,
vegetation and catchment area erosion is unlikely to occur. However, during construction of the land
enhancement features is recommended that the slope is monitored.

The proposed development will have an increase in the amount of hardstanding areas on site from the
proposed carpark in the south eastern corner. Therefore, there will be an increase in surface water runoff
from the development. A drainage strategy has been put in place so that the proposed development
does not result in an increase in surface water that could cause potential flood risk to both the
development and the neighbouring sites.

The carpark area has been calculated as 0.04 ha. UKSuds has been used to calculate the QBar Greenfield
runoff rate for the developable area, showing a result of 5.59/s/ha or 0.22 I/s. A discharge rate of 1I/s
is recommended to prevent blockage.

MicroDrainage software was used to determine the volume required to attenuate the runoff from storm
events up to the 1 in a 100 year storm (+ 40% increase for climate change). Based on MicroDrainage
source control calculations the approximate amount of attenuation storage required is approximately
between 16 m® and 25m?® based on a restriction of 1l/s and for storm events up to 1 in 100year plus
40% climate change. This is shown in

In order to attenuate the additional surface water from the development it is proposed to have an 300mm
deep permeable paving with 30% voids which provides a storage volume of 36m3. Surface water will be
restricted into the existing Knepp Castle drainage system to 1 I/s. This is illustrated in Figure 6.1.
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Figure 6.1 Proposed Drainage Strategy
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6.11 This section has shown that the potential risk of flooding at the proposed development is low, with the
development proposals offering suitable mitigation measures to ensure safety of users, construction
workers and developments on and off site. This is based on the development proposals incorporating
the mitigations measures provided above.
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This FRA has been produced by Motion on behalf of Matthews (Sussex) Ltd to support a planning
application for the reprofiling of the north-eastern section of Knepp Castle Estate.

In 2018 Motion undertook an FRA to support a planning application for the dredging of the Mill Pond
located within the Knepp Castle Estate, along with land reprofiling and landscape enhancement features.
It is understood that this scheme gained planning permission.

In February 2019 Motion undertook a revised FRA which incorporated the changes made to the consented
scheme. The scheme has been revised again and the application now no longer includes the proposals
for the dredging of Knepp Mill Pond or the creation of the wetland habitat. This is because they are
previously approved elements which are being implemented as approved under the current consent.

The main modifications to the Scheme involve:
Revised form to the Buck Barn landscape enhancement feature;
Revised form to Floodgate Farm landscape enhancement feature;
Change the permanent vehicular access arrangements on the site;

The existing light industrial unit to the south would also be provided with a dedicated access route;
and

Provision of public car park at the southern end of the Floodgate Farm landscape enhancement
feature for use by the public in association with existing and proposed Public Rights of Way.

The proposed development will include the construction of surface water management drainage to
mitigate the risks associated with surface water and silt runoff during the development.

Flood mitigation and resilience measures have been designed so as to mitigate the flood risk posed by
the dredging and reprofiling works.

The whole of the site is located within Flood Zone 1.

Surface water drainage is included in the development design to mitigate against any risks associated
with the flow of surface water to off-site receptors.

All imported materials will be inert and certified, most likely the result of construction and demolition
waste.

The landscape enhancement features are not believed to have an impact on surface water runoff or
erosion. However, during construction of the land raising it is recommended that the slope is monitored.

In order to attenuate the additional surface water from the development it is proposed to have an 300mm
deep permeable paving with 30% voids which provides a storage volume of 36ma3. Surface water will be
restricted into the existing Knepp Castle infrastructure to 1 I/s.

This FRA has been carried out in accordance with the NPPF and the PPG and it is concluded that the
proposed development will not impede significantly flood flows at the site or increase the risk of flooding
in the area round Knepp Park.
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ICottages ' f ] SN ~~___ Existing Contours
/ j } Existing and previously approved contours.

Existing Woodland
Existing woodland to be retained.
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing)  Created
Knepp Castle 515712/121808 23 May 2018 8:46

Your selected location is in flood zone 3, an area with a high
probability of flooding.

This means:

* you must complete a flood risk assessment for development in this area

* you should follow the Environment Agency's standing advice for carrying out a flood
risk assessment (see www.gov.uk/guidance/flood-risk-assessment-standing-advice)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data.
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Page 1 of 2



Environment
W Agency

Flood map for planning

Your reference
Knepp Castle

Location (easting/northing)
515712/121808

Scale
1:25000

Created
23 May 2018 8:46

|:| Selected area
B Flood zone 3

7/ Flood zone 3: areas
benefitting from flood
defences

Flood zone 2
|:| Flood zone 1
=== Flood defence
=== Main river

33322 Flood storage area

C
0 200 400 600m

Page 2 of 2

© Environment Agency copyright and / or database rights 2018. All rights reserved. © Crown Copyright and database right 2018. Ordnance Survey licence number 100024198.
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BGS Boreholes and Site Testing



Technlcel agwisers on envisonmpenial isstes

Baddestey Colliery Offices,
Mein Road,

C

Tal. 01827 797881
Fax, D1827 718807

TRIAL PIT LOG

Project Client Date
Knepp Castle Knepp Castle Estate 14/06/07
Job No Ground Levetl (mAOD) Co-Ordinztes (NGR) Triad Bit No
MAT/KC/PDH2631/01 13.00 E 121417.000 N 515883.000 TP1
Conifracior Location

Woest Grinsted, Sussex

AGS3 UK TP 2 GLEA.GP MICARTER.GDT B8i2/10

— 0
e e de dododadl doy =
A 00 4 -
1
o
3
. - 4
- =
= .5
STRATA SAMPLES & TESTS
Depth | auced st DESCRIPTION Depth | Type | Test resull
Sof Jight brown sandy With roolets and oocasibnal anguiar cobbies {1 OPSOIL)
0.20 | 12.80 Slightly clayay gravelly SAND. Gravel is fine. (WEALD CLAY)
0.60 | 1240 Firm grey occasipnaly orange sandy GLAY with frequent thin bands of black ciaysy | 0-55 HSV {72/50/51(KPA)
mudstone (WEALD CLAY)
1.60 - 1.67 Band of grey mudsione in clay
2.70 - 3,80 Band of black shaie
400 | 9.00 END OF TRIAL PIT
GENERAL
REMARKS
Ground level and
. co-ordinates recorded with
o 3 { a hangheld BPS.
A
D B D05
- 4 Trial pit dimensions are approximate.
Ali dimensions in metres | Method/ Logged By
Scale 1:62.5 Plant Lised JCB 3CX P4




Baddesley Colliery Offices,
Wain Rosd,

<

AGS3 UK TP 2 BLSE.GRJ MICARTER.GDT #2Zr10

Bapteniey, Athersione,
e At TRIAL PIT LOG
TFethrics! advitert an envirbhmenta! trguss ;:;%11?;7?;&%90; .
Project Client Daje
Knepp Castle Knepp Castle Estafe 14/06/07
Job No Ground Leve! (ma0D) Co-Ordinaies (NGR) Trial Fif No
MAT/KCPDH2631/01 14.00 E 521456.000 N 115832.000
Contractor Location
West Grinsted, Sussex
0 , cC __ D____,
e e L e L A L AL
L N M el Tt Pl gl mk
3 ! "y B e g
2 R g Fgtie Bt bagpt - ey Py Mgy vl yolln - Mgl dloppl e sy Sogudiug - el Hooulie - S 2 gy gl 4
o a3, b el - Rl o Mo Lol - sy - gt St S I gl - sl W 5 — 5
A TR T e T D e e o R P e B L BT B T R g g = e 5]
o S e e e e SR gt gpegy Sy Pgelle k. S M i el e
KR (e W il g gy P oo, g Tt 7kl Syl gy Sl gl Sl 74 T Ty gl
44 — 4
5 Lo 5
STRATA SAMPLES & TESTS
Depth [Reduced WI; 3‘? d DESCRIPTION Dapth |Type | Test resut
5ol fight brown sandy with roofiets and cccasional angular cobbIss. (TOPSOL)
0.30 3 1070 Solt red orange very sandy CLAY with ooeesional angular gravel, (WEALD CLAY)
0.70 HSY 12811208
1.00 - 1.00 Becoming more clay rich (KPa)
150 | 9.50 | Firm yeliow brown fo grey grave! LAY with accasional thin bands of black ciay |
and biack shale. (WEALD CLAY)
310 | 7.90 | Hard grey MUDSTONE. (WEALDCLAY] — — — — ~ — — — —— ——====~ 1390 IMSV [117M00 {Kps)
3.28 3 7.74 END OF TRIAL PIT
GENERAL
REMARKS
Slow groundwater
. " seepage at the base of
I 3 ] the trial pit. Ground level
A and co-ordingtes retorded
with 2 hand held GPS
(w] B 0.5
i Trial pil dimensions are approximats,
Ak dimangions in metres | Method/ Logged By
Seale 1:682.5 Piant Used JCB 3CX PDH




AGS3 UK TP 2 GLOB.GPJ MJCARTER.GUT 145710

rea

Baddesiey Coliiery Offices,
Kain Road,

Tel. D1BZ7 7178R1

Bt Aerme TRIAL PIT LOG

' dvisers on VEES 09827 718507
Project Client’ Date
Knepp Castle Knepp Casfle Estate 14/06/07
Job No Ground Leve! mACD) Co-Drdinates (NGR) Trial P No
MAT/KC/PDH2631/01 15.00 E 122563.000 N 516006.000 TP3
Contracior i-ocation Sheat
West Grinsted, Sussex 1ol
Legend
fy S.:a y_g, E

LELLL AR

Tt

STRATA SAMPLES & TESTS

Depth hﬂmdm DESCRIPTION Depth |Type |  Testresul

Firm Tight brown sandy with occastonal coarse gravel. (11 OPSOIL)
0.35 | 1465 Soft oranpe grey skghlly sandy CLAY wilh rare thin bands of siiff grev clay,

WEALD CLAY) ““““““““““““““““““““““
080 | 1420 Fir fissurad Brown orange motied grey sandy GLAY (WEALD GLAY) 070 {HEV 75"‘%’3"“
180 | 13.20 | Firn grey brown siightly sandy GLAY (WEALD LAYy — |

205 7om piece of bark. Sand s absent

2.80 Rare anguiar fragmenis of shale

3.20- 3.27 Band of possibie carbonate material

3.80 HSV 60117110
410 | 10.90 “Very weak fractured dark biue grey MUDSTONE. (WEALD GLAY) (KPa)
4.80 | 10.60 END OF TRIAL PIT
GENERAL
REMARKS
Ground level and
. co-grdinates recorded with
b 3 : # handheld GPS,
A
T
a] 808
i Trigi pHl dimensions are appreximate.
[+
All dimensions in metres ;| Method/ Logped By
Scale 1625 Plant Used JCB 3CX PDH




| g .
Al control Geochem ey pos o e Lore)
’ Hawardian
Degside
CHE 308
Tel: (Dled4y E2E700
Fax: {1244} 528703
emall; mkt@akonireloouk
wabshe: wievealconol. oo,k

M.J. Carter Associates

Baddesley Colfiery Offices M J CA
hMigin Road
e Fca RECEIVER_
Atherstone

Warwickshire =9 JUL a7 \V
CveAE ATTN: Pauf Hubbard _
| ACTION [pgt  MATIRC
CERTIFICATE OF ANAUYSIST FIMH% @

o e paimani i

Date: 03 July, 2007
Our Reference: 07/09839/02/01
Your Reference: MAT/KC KNEFPP
Location: Not Specified

A total of 16 samples was received for analysis on Friday, 08 June 2007 and completed
on Wednesday, 27 June 2007. Accrediiad laboratory fests are definad in the log sheet,
but opinions, interpretafions and on-site data expressed herein are outside the scope of
IS0 17025 acereditetion. We are pieased to enclose owr final report, it was a plaasure
io be of service 10 you, and we iook forward to our confinuing assotiation.

Should this report require incorporation info client reports, it must be used in Ks entirety
and not simply with the data seclions alone.

We are accredited 1 MCERTS for sand, clay and loamfiopsoil; or any of these
materials- whether these are derived from naturally ocourring soil profiles, or from
filfmade ground, as long as these materials constitute the major part of the sample.
Other coarse granular materials such as concrete, gravel and brick are not acuredited i
they comprise the major part of the sample.

Signed

Diane Whittiestone Jane Sevmowr  David O'Hare  Caroline Sutfie \/
Customet Services  Customer Services  Customer Services Customer Services '

Valid if signed by any of the sbove signatories,

Wi

Phil Sommerton

Alztiret Seoche 5 & tading division oF Aboertrs! UK finted.
Repliermd C3Fce: Tempieiorough Fioess, Mit Tose, Rotverkam, S50 162, wmmmmwmm atEyays

Compiled By




JOB NUMBER : 07/9839/02
CLIENT : M.J. Carter Associales

lL.control Geochem

TEST SCHEDULE

BATCH NUMBER : 1
CLIENT REF/CODE : MAT/KC KNEFP

Numeric vaiues indicate
additionat schaduling

* indicatles lasl subvontracted

CONTACT : Paul Hubbard ORDER NUMBER : 070399
DATE OF RECEIPT : 08/06/07 TURNARQUND : 10 days
LOCATION : Not Specified
T AN PArAVANANAVARAVANAVAYAY, raws VA
Zl o g - g 2 w Bl o 9]
g ¢ HEEIRH U B EHEE:
g 3 € |alab3|Zi3kdiqle Elzlgl B85l 8|Els
¥ 5 v g g 33’5;3«»38: @%gaﬁkg?‘& i
z i | % g.zgégégmgha‘g‘;wgé»
ol 2= & m
wn ] & @ -
J HHEHBHELHEEHHBEEE
-
1 52 JAR 2500 | UNKNOWN | SOULID Xt x| x]x X X X X
2 52 TUB 400g| UNKNOWN | SOLID X X X X X
3 83 JAR 250g | UNKNOWN | __SOLID X1 x| xix X X X X
4 83 TUB 400g| unvowy | soup X X X X X
5 Wi Uplastic | UNKNOWN | ulQuib B X | K XX
8 Wi LIQuUID X
7 W2 paup  § x| x %L X
g W2 LIQuyiD X
9 w3 vouo I x| x x| x
1g W3 LIQUID X
11 Wa uguo x| x sl x
12 V4 LIGUID %
13 WS yptasiic | unknvown | wauip X | X x| x
14 Wy PS04 12§| UNKNOWN | LIQUID X
18 e tiptastic | unkvown | wauio ] x | X %l x
16 WS 504 1251 UNKNOWN | _ LIQUID X
E—T—— s e e 22T iz a2 1202021012

Printad : 03/07/07 16:32:30




ALcontrol Geochem Analytical Services

Sample Descriptions | (
Job Number: 07/09839/02/01 Grain sizes
Client: ML), Carter Associates . <0.063mm Very Fine
Client Ref: MAT/KC KNEPP 0.lmm - 0.063mm Fine

0. 1mem - 21am Medom
2mm - 10mm Coarse
>10mm Very Coarse

e — " , =
Sample identity | Depth (m) Colour Grain Size Description 21
-
82 Brown <0.063mm Silty Clay with some Vegetation 1
53 Beige }<0.063mm Silty Clay with some Vepetation ]

* These descriptions are only imtendied to act as 2 crosé check if sampls identities sre questioned, and to provide & log of sample matrices
mmmmmmmum They are not intended us full genlogice) descriptions.

We are scoredited to MCEETS for sand, clay and loam/topsoil, or sy dﬁmmwmﬁmmdmivﬁﬁmnmnyamg
50i] profiles, or from fili/made gromnd, 85 long es these materials constingge the mejor part of the sample.

Other coarse gratular materials such as songrete, gravel and brick are nat aceredited if fhey comprise the major part of the sample.,

1 Sample Description supplied by cliemt




alidated |V AL control Geochem Analytical Services * 150 17025 socredised

. feliminary - Table Of Results  MOERTS soeedied

» Shown oo prev. Topart

Job Number: 07/09839/02/01 Maftrix: SOLID
Client: M.J. Carter Associates Location: Not Specified
Chient Ref, No.:  MAT/KC KNEPP CHent Contact; Pau! Hubbard
— e s |
Sample Idenz 82 53
e g J. } -

Sample Type| 0L | 501D
Sampled Datet 06.06.07 | 06.06.07

WP PPN
BT

E;mp]enweivedbate 08.06.57 | OR.O6UY

Batchl 1 1
Sample Number(s)} 32 | 34 ' i
{fTou) Suiphae 2300 o | 1 B T™I26%,,] <100 mpfeal
S 7ou Water Soluble 6.5 3 | : V28 | <35 mplke
;m'mic ‘14 12 12, comphy
Codminm 1.6 <03 T™MI2S | <03 mghg
hﬁ 13 36 YT TMIZ | <45 mpfke
“Dcppsr 24 % T™™128" { <6mphg
SR B S - L. oo <myp
<0.6 <D I ' T2 | 0.6 mghe
19 ek ] [ - L2 -:asmgfkgﬂ
[lseteniven 1= 3 I ™8| <8 meig )
i N d o ouw| 28 mead
lﬁé&@e}gﬁm 19 < _ o T ™02 | < meg §
84 cid Soluble Sulphide <0 <50 Y T TMI01 § <50 mp/kg |
piel Organic Carbon 28 5% 13| <02% |§
enols Monohydric <215 <15 TMDEZ,, | <0.15
S (Eh e A e et e e
Hasmmonincal Nitrogen ut N <15 <3 ' Tvinzd'y | <15 mpie
sementa] Sulph 20 o ' TvizE | <10 mgfke
Value 643 &m.. N D TM133%, |<L0v B
TPH Co0 2900 | &30 T MLzt | <10 mpfy

P A Tota] o <10 <10 TMI54 | <0 mgfkg




Validated AlLcontrol Geochem Analytical Services * 10 17025 ssumdited

Prefimivary [ ] Table Of Results  —
» Shown on prev. seport
Job Numbey: 07/09835/02/01 Matrix: LIQUID
Client; M.J. Carter Associates Location: Not Specified
Ciient Ref. No.:  MAT/KC ENEPP Client Contact: Pau] Hubbard
5
Sample Type] LIOUD | LiQUID | L1UD | Liou | Lot | Lo % 3
Sampled Date} 060507 | 05.06.07 | 06.06.07 { 06.06.07 | De.0607 | D606.07 o g
| Sample Recsived Date] 02.06.07 | 080607 | 02.06.07 | 980627 | 080607 | 08.06.07 § ®
Baich] ! 1 1 1 1 1
Sample Number{s)] 5% 78 840 | 1142 | 1334 | 1518
trade op WO 0.6 .6 07 35 36 5.4 ™™IGY | <03 meA
; ' & 45 a3 4 o 49 Tae097 | <1 mghl
A mmoninm| Nimogen as N o2 | o2 02 | <02 D2 b2 T™MOOY | <02 mps <
j' ota] Orgamic: Carbon 14 19 16 7 7 10 TMOSO' [ <tmpd B

[ otal Suspemded Solids <10 <30 <10 <10 1 12 TMOZZ | <10 mgh




AlLcontrol Geochem Analytical Services

Table Of Results - Appendix
Job Namber: 07/09839/02/01
Client: NLJ. Carier Associates
Client Ref. No.: MAT/KC XNEPP
Report Key : Resuts cxpressed 26 (6.6} 1.03E-07 is equivalent to 1.03x107
NDP No Determination Possible ¥ Subcomtractsd test
NFD No Fibres Detected » Ragult previousty reportsd (Incremental reports only)
# IS0 17025 accredited M MCERTS Accredited
P¥D Possible Fibres Detected EC Equivalent Carbor (Aromatics C8-C35)
Note: Miethod detection Timits are not always achieveble due to varions circumstancss beyond our control.
Summary of Metbod Codes contained within report ; *R|Z2 (e |D¥
S =e1zQ|58 5
Method Ref Descripti £31221%3 %'ﬁ
No, erence escription eB|lER| ¥ |E%
- ol 2540D, AWWA/APEA, 20th o .
T™e22 |B4!., 1995 / BS 2600: Partlap 108] |05 rmmeon of total sespended soBds i watsrs Y NA
E
THIB24 'm 45004 & B, AWWAJAPEA, b i oimation of Exchangesbie Awroomium i» sofl samples v | v | wer
Ed, 1999
MEWAM BOOK 124 1088 BMSO/ o . .
TMDG2 {Mctbod 17.7, Seoun Sie Jroperty,  [ace oo aens of Fhemohe compounds by FFLL wifh elertro- v | v | wer
Mareh 2003 .
Mefhiod 5310, AWWA/APHA, 20 . ) ) .
TMESD [Bd, 1999/ Motifisd: US EPA mwuna:';ﬁ&gWWBMbwm%mm v NA
- Method 4151 & DGO
TMBS7 :‘;ﬁﬁm US BPA Metod 325.1& 0 onokion of Chioride using the Kons Anzlyser v RA
BS 2600: Part 7:1968 /BS 6068 {Detecmsination of Atmoniun ip Water Samplss using the Kone
TP tpaez 11:2084 Analyser v RA
|Methnd 45008 & C, AWWA/APEA, |Determination of Sulphide in sofl and watzr sampies using the
i 101 20 BA, 1999 Kone Azslyset WET
i lothod 4500EL, AWWA/APEA, 20th {Determination of Total Oxidised Nitrogen using the Kone
TMR0Z b )09 Analyses v DRY
Method 31208, AWWA/APHA, 20
TMI29 [E4, 15997 Modified: IS EPA Determination of Metal Cations by IRIS Exnission Spectrometsr DRY
[Method 30508
Mefhod 31208, AWWA/APEA, 206
TM12Y [B4, 1995/ Modified: US EPA Deszrmination of Mets! Catioes by IRIS Emission Spectometey | v DRY
Mehod 305DB
Method 3120R, AWWA/APEA, 20th
TM129 [Ed, 1998/ Modified: US EPA D etermination of Metal Cations by IRIS Bmission Spectrometer | v* | v | DRY
PMsthod 30308
TM132 rmwmmma ELTRA CS800 Operaiors Guide v 1 v | pry
TV133 [351377:Pm3w90 Determinution of pE iv 5oi) and Water using the GLpH pH Metwr ;| v v WET
Mefhod 17.10, Seoond Site property, o
TM136 derch 2003 Deteonmaticn of Sul;:hwby HRLL v DEY
— T — I B

" Apphics to Sobid samples onty.  DRY indicates samples heve been dried st 35°C.  NA = not applicable,



ALcontrol Geochem Analytical Services

Table Of Results - Appendix (

Job Number: 07/09839/62/01 "
CHent: M.J. Carter Associates

Client Ref. No.: MAT/KC KNEPP
Report Kev ; Results expressed as (e.2.) 1.038-07 i equivalent to 1.03x10°7
WNDp No Determnimation Pogsible * Subcomimacted test
NFD No Fibres Detected » Result previously reported (Incrementa) reports only)
# ISO 17025 accredited M MCERTS Accredited
PFD Possible Fibres Detectsd BC  Equivalent Carbon (Aromatics CE-C35)
Not=: MDdeBﬁﬁmmﬂWMﬁRmmchMmhaymdmml

Summary of Method Codes contained within report ;

M;q?: od Reference Description

' Determination of Tatal Cyanide, Fres (Easily Liberutsbis)
Miethod 45004 B.C, 1M ) ) ) . .
TMi53 AWWA/APHLA, 50 Bd. 1999 wﬁﬁmmm Skalar SANS+ System v WET (
TMI54 [ oo ot Pottintion of Perieus By drosabons by B i GO-FID wer
Determination of Petrolsum Hydracatbons by EZ Flash (GC-FID

: TM154 {In - house Mefhod in the Carbon range C6. C40 'd WET

N
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Table Of Results - Appendix
Job Number:  07/09835/02/0] |
Client: M.J. Carter Associates
Client Ref. No.: MAT/KC XNEPP

Summary of Coolbex femperatures

Baich No. Coolbox Temperatare (°C)

1 100
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Government Long Term Surface Water Flood Maps
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QBar Calculations



z HR Wai.lingfolfd

Calculated by: | victoria berg-holdo
Site name: Knepp castle

Site location: Knepp castle

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

This is an estimation of the greenfield runoff rates that are used to meet normal best

practice 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 Date:

be

the basis for setting consents for the drainage of surface water runoff from sites.

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 1

Methodology

Qgar estimation method:  504l1ate from SPR and SAAR

SPR estimation method:

Soil characteristics

Default
SOIL type: 4
HOST class: N/A
SPR/SPRHOST: 0.47
Hydrological characteristics

Default
SAAR (mm): 794
Hydrological region: 7
Growth curve factor 1 year: 0.85
Growth curve factor 30 years: 23
Growth curve factor 100 years: 3.19
Growth curve factor 200 years: 3.74
Greenfield runoff rates

Default
Qgar (I/s): 5.59
1in 1 year (I/s): 4.76
1in 30 years (I/s): 12.87
1in 100 year (I/s): 17.85
1in 200 years (I/s): 20.92

Calculate from SOIL type

Edited
4

N/A
0.47

Edited
794

7

0.85
2.3
3.19
3.74

Edited
5.59
4.76
12.87
17.85
20.92

Latitude: 50.98259° N
Longitude: 0.35479° W
Reference: 3374614273

Nov 18 2019 10:14

Notes

(1) Is Qgar < 2.0 l/s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set at
2.0 I/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/ISPRHOST = 0.3?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

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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MicroDrainage Storage Calculations



Variables
[FSR Rainall v| o s
Retum Period frears) Cv (Winter)
T Region | England and \Wales V| Impemeable Area tha)
Results Map | M550 jmm) Maximum Alowable: Discharge 0/}
_ Ratio R Infitration Coefficient m/hr) B8
19T
Safety Factor
Overview 2D
Climate Change (%)
Overvieiw 2D
Vi
| Anayse | [ ok || Cancel || Heb
Erter Climate Change between -100 and 600
: i Ouick Storage Estimate .J

Resuliz

Global Variables require approximate storage
of between 16 m* and 25 m?.

These values are estimates only and should not be used for design purposes.

Cancel

| Analyse | _6k—i

Entter Climate Change between -100 and 600
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