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'For and on behalf of Bingham Hall Associates

Disclaimer

The copyright in this report prepared by BHA Consulting Ltd is owned by them and no such report, plan or document may be

reproduced, published or adapted without their written consent. Complete copies of this report may however be made and distributed

by the Client in dealing with matters related to the brief.

The information given in this report is solely for the use of the Client noted above. BHA Consulting Ltd can accept no responsibility or

liability to any third party. The benefit of this report is not transferable to any third party except with the written agreement of the
original Client and of BHA Consulting Ltd. An extra fee will be payable for such a transfer.
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This Report is provided in accordance with requirements set out by Arun District Council policy to
assess groundwater conditions for new developments. Groundwater monitoring is required over a six
month winter season to assess the risk of groundwater flooding to the development, and to inform the
surface water drainage strategy. To facilitate long term groundwater monitoring at the Site five (BH1-
5) groundwater monitoring wells were installed. Groundwater monitoring was undertaken between
March 2016 and February 2017.

Geological Cross Sections have been prepared and illustrate that groundwater lies within the
Superficial Deposits sitting above the impermeable London Clay cap. Cross sections of the wider
Barnham — Eastergate — Westergate area show that the site is some distance from the possible
groundwater emergence zones located to the north and south of the Site, i.e north of Eastergate and
further to the south towards Bognor Regis, that coincide with the Chalk outcrop. Therefore, the
groundwater regime within the Site is not connected to the deeper Chalk Aquifer.

The groundwater monitoring results indicate groundwater levels are consistent and within an expected
range considering the underlying geology and the proximity of the monitoring wells to nearby

watercourses.
All development will be undertaken within Flood Zone 1.

The monitoring undertaken indicates groundwater levels within BH1, BH2 and BH5, located within
Flood Zone 1, were between 0.60m and 2.40mbgl. Groundwater levels within BH1 remained relatively
constant throughout the monitoring period indicating a low responsiveness to intense rainfall events.
Groundwater levels within BH2 and BH5 showed a steady decrease during the summer months but
were influenced by intense rainfall events.

Groundwater levels within BH3 and BH4 reflect their proximity, and hydraulic continuity, with the
Lidsey Rife and Westergate Stream, and position within Flood Zone 2.

There is no indication that high rainfall events result in groundwater flooding.
No flooding above existing ground level was noted during this monitoring period.

Groundwater levels within the Superficial Deposits are separated from the underlying Chalk Aquifer by
a significant thickness of London Clay which acts as an aquiclude.

Groundwater levels will be a factor in the design of surface water drainage systems which must
provide a 1m unsaturated zone beneath the base of any infiltration structure and the maximum
recorded groundwater level.

This report demonstrates that the risk from groundwater flooding impacting upon the Site is negligible.

3030 Version 2
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1.1  Bingham Hall Associates has been commissioned by CALA Homes (South Home Counties)
Limited to assess the groundwater regime in support of a hybrid planning application for a
development of 350 dwellings on land east of Westergate, referred to hereafter as ‘the Site'.

1.2 Groundwater monitoring is required to assess annual fluctuations in groundwater levels to

assess the risk of groundwater flooding, and to inform drainage design.
1.3 The Site is currently greenfield land located to the east of the developed area of Westergate.
1.4 The scope of works comprised:

« Installation of 5 long term groundwater monitoring wells

e 12 months groundwater monitoring*

o Interpretative report assessing the impact of groundwater on the development
* Installation was carried out in February 2016 and monitoring commenced at the beginning of
March 2016. The initial monitoring did not encompass the full six months winter monitoring
season therefore monitoring continued until February 2017 to cover the required period.

et
TSN
FHEETONS

1.5 This document has been prepared for the titled project and should not be relied upon or used
for any other project. Bingham Hall Associates accepts no responsibility or liability for the
consequences of this document being used for a purpose other than that for which it was
commissioned. The assessments and judgments contained herein should not be relied upon as
legal opinion.

1.6  The findings and opinions are relevant to the dates of the site visits and it should be noted that
groundwater conditions will change over time due to natural variations and may be affected by
human activities. The opinions included herein are based on the information obtained from the
assessments undertaken at the site and from our experience. If additional information becomes
available which may alter our conclusions, we request the opportunity to review the information,
reassess the potential concerns and modify our opinion, if warranted.
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2.2

2.3

2.4

2.5

3030
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Arun District Council Emerging Local Plan notes that parts of eastern area of Barnham are prone
to foul and surface water sewer flooding with this potentially due to high groundwater levels.

The British Geological Survey defines groundwater flooding as “the emergence of groundwater
at the ground surface away from perennial river channels or the rising of groundwater into man
made ground (e.g. property situated below ground level), under conditions where the ‘normal’
ranges of groundwater level and groundwater flow are exceeded”. Given the nature of
groundwater flooding this is sometimes difficult to fully establish without the use of long term
groundwater monitoring data. The geology and inherent hydrogeology has a significant
influence on flood risk as it has direct bearing on rates of infiltration, runoff which directly

influences groundwater flooding, and groundwater emergence zones.

The West Sussex SFRA, Map G ‘Areas More Prone to Groundwater Flooding” shows the site to be
in an area that is at medium risk of groundwater flooding. There are no recorded areas of
groundwater flooding or groundwater flood events within close proximity of the site.

The Lidsey Surface Water Management Plan (SWMP) has identified groundwater infiltration to
piped drainage in the 6 villages as the primary cause of sewer flooding in the urban area. High
groundwater levels in the 6 villages is attributed to rainfall on the South Downs, particularly in
winter, causing groundwater levels to rise in the Chalk aquifer. Sub-standard drainage (private
and public) in the 6 villages allows water ingress to pipework hence overloading sewers. This
subsequently overloads the downstream Wastewater Treatment Works with significant ‘clean’
water flows through the works taking up a substantial part of the consented outfall from the
Works.
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Arun District Council Emerging Local Plan Policies relevant to Flood Risk are described below:

e Policy DM2: identifies the potential for flooding (coastal, fluvial, surface water and
groundwater) as being a matter for further assessment in a planning application.

e Policy DM3: encourages the use of Sustainable Urban Drainage Systems (SUDS) to
minimise the impact of urban development on the water environment, reduce flood risk,
and provide habitats for wildlife. In particular, to ensure that SUDS discharge water
from the development at the same or lesser rate, the policy requires developers to
undertake six months groundwater monitoring within the winter months (October —
March).

Version 3
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e Policy DM41: further specifies the use of SUDS and the requirement to undertake 6

months monitoring within the winter period.

2.6 Lidsey SWMP (Section 4.6.6) details appropriate SuDS drainage for areas prone to groundwater
flooding. It states that only two methods (green roofs and rainwater harvesting) are considered
appropriate in areas where groundwater flooding or high groundwater levels occur as other
methods all seek to utilise capacity in the ground to remove surface water. There may be
potential to use other methods such as ponds & wetlands; swales, detention basins; bio-
retention basins; car parking areas; permeable paving; and soakaways. Prior to considering
these monitoring needs to be undertaken to establish groundwater conditions during periods of
prolonged wet weather (the winter period).

N TN . N
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2.7 Appropriate consultees in respect of this report are:
e Arun District Council
o West Sussex County Council — Lead local Flood Authority

2.8 The groundwater monitoring undertaken for this report has been carried out in accordance the
scope of work agreed with Arun District Council. Correspondence with Arun District Council is
provided in Appendix A.

3030 Version 3
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Figures 3.1 and 3.2:

The site is currently undeveloped arable land covering approximately 18.4ha as shown
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3.2 Adetailed topographic survey has been carried out and is provided in Appendix B. The land
falls from west to east and towards Lidsey Rife forming the eastern boundary. The west part of
the site is relatively level at an elevation of around 8m-10m AOD and falling to between 5m-
3.5m AOD along the lower edge adjacent to Lidsey Rife.

3.3 The British Geological Survey (BGS) 1:50,000 map for Chichester/Bognor (sheet 317/332)
indicates the site lies on bedrock of the London Clay Formation. This is largely masked by
superficial deposits of Head (Gravel, Sand Silt & Clay) in the northern part of the site and River
Terrace Deposits (Sand, Silt & Clay) in the southern part of the site, with the river valley
comprising Alluvium (Clay, Silt, Sand & Gravel) and Raised Beach Deposits (Sand and Gravel).

3030 Version 3
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3.4 The London Clay Formation and Lambeth Group strata (clay, silt & sand) is known to be in
excess of 100m thick beneath the Site, and lies upon the Lewes Nodular Chalk Formation,
Seaford Chalk Formation, Newhaven Chalk Formation and Culver Chalk Formation (Chalk —
undifferentiated).

;\i
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3.5 The Siteis located in an area of agricultural land that is bounded to the east by Lidsey Rife
which flows from the north to the south and is culverted underneath the railway line. An
unnamed tributary from the west joins the Lidsey Rife through the Site from Westergate, to
assist in identification this watercourse is termed Westergate Stream in this Report.

3.6 The superficial deposits are designated as Secondary A Aquifers (i.e. permeable layers capable
of supporting water supplies at a local rather than strategic scale, and in some cases forming an
important source of base flow to rivers). Groundwater within these deposits will be perched
upon the Unproductive London Clay Formation (i.e. low permeability layers with negligible
significance for water supply or river base flow) which is known to be in excess of 100m thick
beneath the site.

3.7 Considering the topography and underlying impermeable geology it is likely that groundwater
within the superficial deposits is in hydraulic continuity with the Lidsey Rife and Westergate
Stream located along the eastern boundary and through the centre of the site, respectively.

3.8 Groundwater movement in the Superficial Deposits will generally be down the slope and towards
Lidsey Rife hence resulting in a slow decline in groundwater levels between rainfall periods.

3.9 The vulnerability of groundwater at a location is based on the hydrological, geological,
hydrogeological and soil properties within a one kilometer square grid and is expressed at high,
medium or low vulnerability, as defined by the Environment Agency. Typically this information
is used to assess the exposure of groundwater to pollution hazards, however it can also be a
useful tool in judging the likely permeability, flow and storage characteristics of the underlying
strata.

3.10 The Secondary A aquifers beneath the Site are designated as high vulnerability and therefore,
likely to have good permeability, flow and storage properties.

3030 Version 3
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3.11 Groundwater provides a third of the drinking water in England and Wales. The Environment
Agency has defined Source Protection Zones around protected groundwater sources such as
wells, boreholes and springs used for public drinking water supply. The zones are defined by
the groundwater travel time from a point below the water table to the source. Zone 1 is defined
by a travel time of 50 days, Zone 2 by a travel time of 400 days and Zone 3 by the total
catchment area within which all groundwater recharge is presumed to be discharged at the
source.

3.12 The Site is not within a Source Protection Zone, therefore the groundwater beneath the site is
not used for public drinking water supply.

3030 Version 3
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Ground investigation works were carried out on 22 February 2016 to install five 50mm diameter

monitoring standpipes to depths of 5mbgl (below ground level) using window sampling
apparatus.

4.2 The exploratory borehole locations were chosen to provide a spread across the site, as shown in

Figures 4.1. Borehole locations are dictated to some extent by presence of below ground utility
apparatus; land use (presence of crops); field boundaries; and accessibility.
4.3

The exploratory holes (BH1-5 (WS1-5)) were logged on site, by an engineer, to

BS5930:1999+A2:2010 ‘Code of Practice for Site Investigations’ and are provided in Appendix
C.
4.4

Return monitoring visits, to record groundwater levels, were carried out at regular intervals from
March 2016 to February 2017.
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5.1 Groundwater levels were recorded using either a manual dip tape or via water level dataloggers,
installed within the monitoring standpipes. Dataloggers are regarded as the most reliable way
of recording long term continuous water levels, however, the standpipes were vandalised in
April and October which compromised their data and therefore manual readings were deemed

more reliable.

5.2 Where datalogger readings were available, the groundwater levels have been interpreted using
average values, ignoring any significant short term spikes that are attributed to localised
vibration or disturbance. Groundwater monitoring data is provided in Appendix D.
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5.3  The groundwater monitoring results indicate groundwater levels are consistent and within an
expected range considering the underlying geology and the proximity of the monitoring wells to

nearby watercourses.

5.4  Geological Cross Sections have been prepared and illustrate that groundwater lies within the
Superficial Deposits sitting above the impermeable London Clay cap. Cross sections of the wider
Barnham — Eastergate — Westergate area show that the site is some distance from the possible
groundwater emergence zones located to the north and south of the Site, north of Eastergate
and further to the south towards Bognor Regis, that coincide with the Chalk outcrop. Therefore,
the groundwater regime within the Site is not connected to the deeper Chalk Aquifer.

5.5 Geological Cross Sections are provided in Appendix E.
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5.6  Weekly precipitation data for the same period has been obtained from RP5.co.uk. The records
are taken from the Meteorological Office weather Station at Thorney Island. This weather
station is located to the west of Chichester and hence rainfall rates are not necessarily directly
comparable with weather conditions at the Site. However, this data does give an indication of
weather patterns in the area. The data is presented graphically in Appendix F.

5.7 The records show significant rainfall in weeks commencing 24 March 2016, 16 June 2016, 23
June 2016, 28 July 2016, 17 November 2016, 12 January 2017, 2 February 2017 and 23
February 2017.

5.8 These records have been correlated with the groundwater monitoring data:

3030 Version 3
10

ARUN DISTRICT COUNCIL AL/11/24/0UT



Land East of Westergate
Groundwater Monitoring Report

BH1: Groundwater levels have remained relatively constant throughout the monitoring period
indicating a low responsiveness to rainfall. BH1 is located within Flood Zone 1 and the
well is installed within the River Terrace Deposits.

BH2: Groundwater levels show a steady decline during the summer months, with a marked
increase noted around late June 2016. Levels were at their highest during January and
February 2017. BH2 is located within Flood Zone 1 and the well is installed within the
River Terrace Deposits.

BH3: Groundwater levels show a steady decrease during the summer months, with marked
increases noted around late June 2016, late July 2016, January and February 2017, in
response to rainfall events. BH3 is located within Flood Zone 2 and the well is installed
within Alluvium.

BH4: BH4 indicates a similar trend to BH3. BH3 is also located within Flood Zone 2 and the
well is installed within Alluvium.

BH5: BH5 follows a similar trend to BH2. BH5 is located within Flood Zone 1 and the well is
installed within the River Terrace Deposits.

3030 Version 3
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6.1 All development will be undertaken within Flood Zone 1. The monitoring undertaken indicates
groundwater levels within BH1, BH2 and BH5, located within Flood Zone 1, were between 0.60m
and 2.40mbgl. Groundwater levels within BH1 remained relatively constant throughout the
monitoring period indicating a low responsiveness to intense rainfall events. Groundwater levels
within BH2 and BH5 showed a steady decrease during the summer months, however were
influenced by intense rainfall events.

6.2  Groundwater levels within BH3 and BH4 were between 0.10m and 1.43mbgl. These levels
reflect their proximity, and hydraulic continuity, with the Lidsey Rife and Westergate Stream,
and position within Flood Zone 2. Development will not be undertaken within Flood Zone 2.

6.3 There is no indication that high rainfall events result in groundwater flooding. No flooding
above existing ground level was noted during this monitoring period.

6.4 Groundwater levels within the Superficial Deposits are separated from the underlying Chalk
Aquifer by a significant thickness of London Clay which acts as an aquiclude, preventing any
hydraulic continuity between the two, as demonstrated by the Geological Cross Sections.

6.5 Groundwater levels will be a factor in the design of surface water drainage systems which must
provide a 1m unsaturated zone beneath the base of any infiltration structure and the maximum
recorded groundwater level. However, this report demonstrates that the risk from groundwater
flooding impacting upon the Site is negligible.

3030 Version 3
12

ARUN DISTRICT COUNCIL AL/11/24/0UT



Land East of Westergate

Groundwater Monitoring Report

pay

77

Frerrd

o
q
Yo
s
%
ceced
[
s
i
s
e

prees
&
e

T
et

# oy

Version 3

3030

Appendices

ARUN DISTRICT COUNCIL AL/11/24/0UT



Andrew Bingham

From: Thomas Cailaway |

Sent: 18 February 2016 14:07

To: Andrew Bingham

Cc: Paul Cann

Subject: RE: Land east of Westergate: groundwater monitoring

Andrew

The strategy is accepiable. Groundwater moniioring can be done now but will need to be supplemented by
maonitoring throughout next winter, from {}cmber through to March.

>

]

This is required to inform the drainage design before any buiiding work can start.

Tom Callaway

cand Floor, Arun Civic

-.-tt!@i“-ar’mt:r. vﬂ.‘d 1/ aLF

Arurn is Working in Partnership with CF L Coundi

Vigih our web site ab www arun.gov.uk and www . chichaster.aov.uk
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From: Paul Cann

Sent: 18 February 2016 10:21

To: Thomas Callaway

Subject: FW: Land east of Westergate: groundwater monitoring

Paul Gann
Senior Enginesr (Drainage & Coastal)

Faul Cann E Sanior Engineer {Drainage & Coastall, “*sgm@cnnn Ser » Second Fioor, Arun Civie

Centre, Maltravers

ichaster District Councll

NVorking artnarship with C
Visit Arun's wab t;‘tg ab i/ wWww AN aev.aks nd WL S
N Sy

\\ \

chestar.gov.uk

FromAndremegham ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((
Sent: 18 February 2016 08:59
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To: Paul Cann
Subject: Land east of Westergate: groundwater monitoring

Paul
| refer to our conversation yesterday.

The proposed land is as shown attached for approximately 320 dwellings to be developed in advance of the wider
development with initially a hybrid planning application.

In accordance with policy W DM3 we need to undertake 6 months groundwater monitoring within the winter period
— | appreciate we are at the latter end of the period but hope we can obtain a reasonable amount of viable data to
inform the planning application, with if required further monitoring next winter.

As discussed as propose to install 4 wells and consider that this will provide a reasonable distribution across the site,
approximate locations shown on the attached plan. The geology in this area is shown to be a clay cap in excess of
100m thick overlying the water bearing chalk. It is clear that groundwater flooding will not arise from the deep
aquifer but may occur due to perched water tables in the upper strata. Consequently borehole monitoring will
target these shallow water tables with well monitoring depth of 5m. Water levels will be monitored continuously
using data loggers with data retrieved weekly. At the end of the 6 month monitoring period a report will be
produced, if required interim results can be provided.

Can you let me know if you are in agreement with this strategy, and subject to the proviso that additional
monitoring may be required post planning.

regards

Fes,

Managing Director
BHA Consulting Ltd
Oakleigh Connaught Rd
Attleborough

Norfolk NR17 2BW

see our website ot www binghamhallcom

e
VIl

The information in this amail is confidential and the contants are not {0 be disclosed 1o anvone other than the
addresses, except with the authority of BHA Consulling Ll

The opinions axprassad within this emall represent those of the individual and not necassarily those of BHA
Consulting Lid, If received in error please advise the sender and delete from your system.

BHA Consulting Lid 15 & company registared in England and Wales with company number 7225044, VAT No; 688
S450 83,

Bingham Hall Associates is the trading name of BHA Consulting Lid

NLPG UPRN 100062237016
DX 57406 Littlehampton

Important Notice This e-mail is intended exclusively for the addressee and may contain information that is confidential and/or privileged. If you are not the intended
recipient {or authorised to receive it for the addressee), please notify the sender and delete the e-mail immediately; using, copying, or disclosing it to anyone else, is strictly
prohibited and may be unlawful. Any views, opinions or options presented are solely those of the author and do not necessarily represent those of Arun District Council. The
information in this e-mail may be subject to public disclosure under the Freedom of Information Act 2000, therefore we cannot guarantee that we will not provide the whole
or part of this e-mail to a third party. The Council reserves the right to monitor e-mails in accordance with relevant legislation. Whilst outgoing e-mails are checked for
viruses, we cannot guarantee this e-mail is virus-free or has not been intercepted or changed and we do not accept liability for any damage caused. Any reference to "e-mail”

in this disclaimer includes any attachments.
oo oheoke s oo ok e e oo ke e s s skeok s e s skeok s ook kol s sk ok s sk ok ok sk ok sk sk ok s skeok sk sskeok sk soskeok sk Aok ko sk Hekok

ARUN DISTRICT COUNCIL AL/11/24/0UT



Land East of Westergate

Groundwater Monitoring Report

e,
e
7
7%
2
ez,
el
g
e,
erreg,
%
cerel
s

“ii

R

Yondf
s

e

n

b,

Version 3

3030

Appendices

ARUN DISTRICT COUNCIL AL/11/24/0UT



Ay JaquinN buimoig
9l ubr epgi 9l UD[ 8d( V®000L: |
umpI( pakeaing ; 8|pdS [oulbug
Koaing |ooiydosbodo|
3| _ , ’ i _ " _ , . i _ ’ _ i . ’ _
'XosSsNg 1Sop ‘e1pbbusisepm
19015 910buo1s9p)
” Hv O U C Ol_ + 2 e i % - > - % + 4 k3 = & + - e £ k4 - - <+ K + 3 = % kd - e % k4 - £ 4 + s
108l01y
SOWOH Y1v)
JEIN)
. ) .\nwwwww‘wwww -
’ “ “ i - g * * 4 - > P % % 2 P P % “ 2 P P % 2 - P \\\\_\\\M \.\\\\\\%&1 %
Pt B
SASAINS Bulp|ing ¥ pue paJnsesy
°|00 % 2100 (D) 910¢ ubuAdon . ‘ . ‘
> 4 .&...m.w.\”.w\“«q.,\\,K\&nSn.__ % - 5 P P P & - P P B 5 P P % - 5 -
““““ — \\\
‘sell|j\ Ul sjusweinses|y - Jleg ©[edS  F T e b e s e D B Ty T T T e e T e e T e T e B T T T e T e e e e T T e e e e T e T s e T s s B N T T e T e T e T TSSOy e e o e S D Y T e L g T T T
T T 1
§ 5 §
OO W0 e B T T T T s T e e T e e e e e e T N T e e e e e e T e T e T R T g Tt T R T T s DD s e T T e ey T
o
m | TR T T e e S e T e I T s e T e T T e e e e T e e e T s e e e e e e T e e e T T e T Ty T T N s Ry Y et N e S e sy T e T T T e
o
2
% 5 - e ..w\\?\\. rrsensncd N\\\.:::\u\\ N\?\\::..L N\. \\\M .»:::.n o
g | « : i, /
c e, /
3
[¢) —
3
5 |
= ws ny
o} .
e — P ;
mb & o 2 P & 2 m .m B
—wo} « \ | \
7 \\\ ey
P! L% eer % %% 4 % [ T T ST U NS N A S A AU SR - S SR - B S S L PG G G
.. L et 3G i e
S TE AR UL N LR T U R T U S N S S A U ST S I T e e R S P R LR PP R S
9l unp 28 pappp S.nojuon (g g . . ; . . . ;
Sl 9°@ Js pepuswy sjuudiood Buipiing v
uiny | PAYO e Ag uonduoseqg Ay
[t 31v9 :: | S—
e s 2 2 & 3 k2 =2 » e - “N\ N 2+ m 2 & % &S &2 » e - 3 > e s 2
(XINO 3AILYOIONI) STIVM oommemmememeees - Y
JAONYD 33ML IR D -
H1Ye1004
SIONTS
SNMY NIVYG ~mmmmrmmemeeee - by
wobroa é::mw%mmW SINN ONIQTING Bz ¢
w000'8S pooids 4oL MNvE
be J19v0 ALDMIOITR ; .
3903 S18v9 INORdIIAL 5 5 P “ % 2 A P + 5 B “ ; P _ P P % B 5 % + % 2 P P % 5 5 P
Jan0) A|ddng usiopm SM
1338 Jo30M M
adld JusA dA
sjod ydpibsje] dL . ; . , M , . , , . ;
[9AST Ploysady] 1L
adid jusA % [10S dAS
aAlpA doys AS : | w o e
uoNpIS jou0y Aeming NLS . ! N ’ Lo e e T
ubig pooy N9OIS mwnnn\.\.\.\.\.ﬂ S i \\ \ \\ k
adid Jo1Dp UIDY dmy . . - - ’ - . - by . . . . . - . - . . .
lone abpiy 7 m I S
9A3 buippoy ER SO S, T
5|04 JaMOd |D21I108|T dd _ S, i . ST
xog 180d ad o e
90Us4 ®JIM pUuD 3s0d AMd .
90Us4 |[IDY PUD 1S0d 43d P - 3 P % » & » P > + P - M\A m - .NN % = we P P m.\ wt\\“ \\\“\.S.:.:.mw\: % m\\ \“ - + . % % - 3 » % + y 5 > P - 3
9ous4 [oupd 4d S B R I
90US4 UIDY) PUD 13S0 40d 2 P R | AT I | |
WbieH |Iom 19dpund vdvd b
90Us4 aUIM Ppagiog Mg i
YIDW yousg AsAINg 30UDUPIQ NS0 ! . ;
Jaquiny) Co_uﬁomamc_ \ 9|oH UDW HN 5 - " . Yy v . . 4 4 5 5 . 4y 5 R ; s . . v . . 4 4 i N . 4y 5 ;. + P 5 i 4 » 4 5 - ”
}sod dwpT d1 : h
xog Jo1aT a1 ] ;
[9AST 1JSAU| 1S9MOT Jaquipy) AU b W #
JaA0)) uonoadsy 2l »
aoua{ buliby uoy M g ‘ H IR S s T T S P
.._.F.\_@_O_I_ .._._I_ e 3 o " & et ' 4 & o 2 % % & 5 . - ; 8 . £ .. - : e B . 4 . g 4o - o o g 3 & .. P P o e L P P & . 4 5
J8A00) uonoadsu| spg SY9 ; Ty = e . e S
upia/AIin9 J33op UIDY 19 i Pt e .
JSM3S J3IDA N0 M4 e e I ;
|oAe] 4004 14 ST S i
JUDIpAH 8l H4 . ‘ . —y e . ‘ ,\ . _ . ‘ . .
pog Jamo|4 a4 AR
[oA9T S8AD] 13
984n0) Joodd dwip( 9dad
gey doug NIe
sqgp|S BulAbd ©1810U07) Sd)
[9AST] 49A0] 19 . . ; . . ; ; § . . , . . . ; ,. . . , ; iy . . . . . . , ; § iy . ; : . . .
DJOWDY) UOISIA3|3| 1INJJID Paso|) ALDD
JUlod UOISIAS|S] 3|qDY ALYO
90Ua4 HUIT Uy 410
90U94 papJipog 8s0|) 199
Jaquipyy uonoadsu| |g 18
_U.._ o _ _ o m l_ O m % 5 2 P A - % o) P 4 > s P % % -5 o) P 4 - B P P 4 > £ P A P 5 o) P P - S P P % - 9
pusbaT
‘uoryisod
anJ} ay) jussaidas A[Jobxe jou Abwl pup pa}oa||0od Ajojowal USaq SADY ‘,\ ” \.. \\ - : “ \\ - - « ” \\ ‘,\ @ “ P ” . " - P ‘,\ * “ ” v P - “ P * - v - s . .
SDoJD 889y} UlyuM seel]  ‘B|qissod Buleq ss800D OU 0} BNp PaWINSSD
US3Q 9ADY SD2JD UMOJBISAO UIYIM SINOIUOD PUD S3INJD3) JO SUOIISOd “ZL
2¢¥2¢00l ON
asusol| ‘dpwoid wody ppp SO Buisn psuoiysod sbuipjing Bulpunoung ‘||
‘ulypm |Ib}ep Aup Buunosqo snyy umoubisao Ajapbsy spaly AUDW QL
. %OE:W @ E l - ¥ ¥ E P - ¥ a - - B3 . E l - 2 Es 2 L4 & 3 P A A E 5 4 s & - . » - - . . "
8U} JO BWI} BY} }D UOIONIISUOD Jopun SDM 8S0|) duld IS 8)s Buiping '
‘awsyds ay}
0} |poRUD 4 ADHSAO SO UD Buisn peydsyo aq }SNW pub [9As| punotb
10 jud}oo) |DNOD By} jussesdes Jou ADW SIY| ‘B)IS SY} WIOL) POMBIA
SD pup ps}os|j0d Dpp buisn pajpoipul aup sbuipiing Buipunouns Auy ‘g
-2o0|d Buiyp} sJom Aup oy Joud sySs uO paydayd 9q O} SuoISUBWIP | “/ “ \\ ‘,\ - « \.. \\ G “ E K - @ “ \\ ‘,\ - « \.. \\ ,,\ g “ \\ # - “ “ - ‘,\ g : \.. \\ - “ \\ ‘,\
‘poABAINS JOU DIp YUNJ} WWQQ| Jopun sesl] °9
"aAIDOIPUl 24D saul Adouby eal] G
‘fonns siy} Jo Bwi}
3y} 1D 2|qISS800D JOU JO P3INdSqo |ID}9P AQ PSSNDO SUOISSILO IO SJOUID
Joj pejdeoop aq upd Ajjiqisuodsal ou ‘usyp} U@sq SDY aUDd AUaAs IS|IyM b . . . . Y . . . . . . . . . . 4 . . Y . . 3 . . . . . Y . 4 . . . . . 5 . . . .
‘9}is U0 palLsA 8q pjnoys sjuswiebipjus
jusnbasgns Aub ‘pQZ:| JO 9|POS D Jo) pakamins spbm AsAans sy ¢
‘Wzy'/ 4O an|pA psjdsoop
UD SDY |0 UOHDIS SHOMISN JOUMDWS DOIST O} Uil Sd9 DIA Pal}
S|9A8] YYM  "WINIDQ SOUDUPIO O} 9)D|SJ PUD S8ABW Ul BJD S[BA9| IV °Z
‘pub |puonobu ay)y 3noqo umpip pup psjndwos usaq soy Asans siyl ‘| # * * = 4 ..\ * * ” * # = 7 \\ + » P % - % - + > ..‘ » » 5 " . » + ..\ - 4 > > .
S310N

ARUN DISTRICT COUNCIL AL/11/24/0UT



Land East of Westergate

Groundwater Monitoring Report

xS
P
7%
il
K
W

7
brloed

Version 3

3030

Appendices

ARUN DISTRICT COUNCIL AL/11/24/0UT



Soils

Soils Limited
Newton House, Cross Road, Tadworth KT20 5SR

Borehole Log

Borehole No.

WS1

S Sheet 1 of 1
. . Hole Type
Project Name: Land at Westergate Project No.: 15474 Co-ords: WSyp
Location- Land at Wester Gate, St Richards Rd, Westergate, Chichester, Level- Scale
: West Sussex PO20 3RD : 1:50
. ’ Logged B
Client: BHA Consulting Ltd Dates: 07/03/2016 ggK y
Water Sample and In Situ Testing Depth | Level -
Well . Legend Stratum Description
Strikes | Depth (m) | Type Results (m) | maoD)| -9 P
Grass over very soft grey slightly sandy silty CLAY.Sand is a
0.10 D 0.20 fine.Occasional fine to medium sub-angular flint gravels. Abundant of N
fine roots and rootlets. TOPSOIL F
050 D Soft light brown slightly sandy silty CLAY becoming firm yellowish grey [
l with depth. Sand is fine.Very rare fine to medium sub-angular flint |
gravels becoming frequent at with depth.Frequent fine roots and -
rootlets becoming occasional fine to medium with depth. ALLUVIUM o
0.90 D F
=1
1.20 D -
1.30 Yellowish brown slightly clayey fine SAND. A occasional pockets of L
slightly clayey gravelly fine to coarse SAND .Gravel is fine to medium -
sub-angular flint. RIVER TERRACE GRAVELS F
1.80 D -
—2
2.20 D F
2.80 D -
—3
3.20 D F
3.80 D F
=4
430 D F
495 D [
500 | Tt End Gt BarehoIs AL 5.00m ™ " T T T T T T T T T 5
6
=7
—8
—9
— 10

General Remarks:
Fine to medium roots and rootlets to 1.30

Borehole Type

CP: Cable Percussive
WS: Windowless Sampler
RC: Rotary Cored

In-Situ Testing

Groundwater Remarks:

Sample Types
D: Disturbed
B: Bulk
J: Jar
W: Water
U: Undisturbed

SPT: Split spoon - Standard Penetration Test
CPT: Cone - Standard Penetration Test

ARUN DISTRICT COUNCIL AL/11/24/0UT




[ A L. Borehole No.
so, s Soils Limited
L g Newton House, Cross Road, Tadworth KT20 5SR Borehole Log WS2
o ' Sheet 1 of 1
. . Hole Type
Project Name: Land at Westergate Project No.: 15474 Co-ords: WSyp
Location- Land at Wester Gate, St Richards Rd, Westergate, Chichester, Level- Scale
: West Sussex PO20 3RD : 1:50
. ’ Logged B
Client: BHA Consulting Ltd Dates: 07/03/2016 ggK y
Water Sample and In Situ Testing Depth | Level -
Well . Legend Stratum Description
Strikes | Depth (m) | Type Results (m) | maoD)| -9 P
5 t—= = Grass over soft light brown slightly sandy silty CLAY. Sand is fine. a
0.10 D Occasional fine to coarse sub-angular flint gravels. Abundant of fine L
roots and rootlets to 0.10. Occasional fine roots and rootlets. F
0.40 D ALLUVIUM C
0.80 D F
0.90 Light brown slightly sandy clayey fine to coarse angular flint GRAVEL. 4
Sand is fine to coarse. Rare fine roots and rootlets. RIVER TERRACE -
1.20 D GRAVELS r
1.30 Light brownish white clayey gravelly fine to coarse SAND. Gravel is L
1.50 D fine to coarse angular flint. Frequent fine to coarse sand sized chalk -
1.60 particles. RIVER TERRACE GRAVELS r
Light brown slightly clayey fine SAND. Occasional pockets of fine to r
medium sub-angular flint gravels. Rare occasional pockets of frm grey |
CLAY at depth. RIVER TERRACE GRAVELS -2
2.20 D F
2.80 D -
—3
3.30 D -
3.80 D F
=4
4.50 D -
500 | T End Gt BarehoIs AL 5.00m ™ " T T T T T T T T T 5
6
=7
—8
—9
— 10

General Remarks:
Fine roots and rootlets to 1.30

Borehole Type Sample Types
CP: Cable Percussive D: Disturbed
WS: Windowless Sampler  B: Bulk
RC: Rotary Cored J: Jar

W: Water

In-Situ Testing U: Undisturbed

Groundwater Remarks:

SPT: Split spoon - Standard Penetration Test
CPT: Cone - Standard Penetration Test

ARUN DISTRICT COUNCIL AL/11/24/0UT




In-Situ Testing U: Undisturbed

Groundwater Remarks:

SPT: Split spoon - Standard Penetration Test
CPT: Cone - Standard Penetration Test

[ A L. Borehole No.
so, s Soils Limited
L g Newton House, Cross Road, Tadworth KT20 5SR Borehole Log WS3
5 - | Sheet 1 of 1
. . Hole Type
Project Name: Land at Westergate Project No.: 15474 Co-ords: WSyp
Location- Land at Wester Gate, St Richards Rd, Westergate, Chichester, Level- Scale
: West Sussex PO20 3RD : 1:50
. ’ Logged B
Client: BHA Consulting Ltd Dates: 07/03/2016 ggK y
Water Sample and In Situ Testing Depth | Level -
Well . Legend Stratum Description
Strikes | Depth (m) | Type Results (m) | maoD)| -9 P
Grass over slightly sandy clayey SILT. Sand is fine. Very rare fine to L
0.10 D 0.20 medium sub-angular flint gravels. Abundant of fine roots and rootlets. N
TOPSOIL F
050 D Firm light brown slightly silty CLAY.Frequent fine to coarse angular flint [
l gravels at depth. Occasional pockets of fine to medium gravel sized |
calcareous nodules.Occasional fine roots and rootlets. ALLUVIUM =
0.80 D F
1.00 Stiff light brown mottled orange and grey slightly silty CLAY becoming L 1
very stiff with depth. Occcasional pockets of fine to medium -
1.30 D gravel.Rare pockets of fine sand at depth. Rare pockets of fine to F
medium sand sized selenite crystal particles at depth. Rare fine roots [
present till 2.0m bgl. LONDON CLAY FORMATION. |
1.80 D -
—2
2.30 D -
2.80 D -
—3
3.30 D -
3.80 D F
=4
430 D F
4.80 D F
5.00 End of Boreholé at 5.00m S
6
=7
—8
—9
— 10
. Borehole Type Sample Types
General Remarks: CP: Cable Percussive D: Disturbed
Fine roots and rootlets to 2 WS: Windowless Sampler  B: Bulk
RC: Rotary Cored J: Jar
W Water
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[ A L. Borehole No.
so, s Soils Limited
. g Newton House, Cross Road, Tadworth KT20 55R Borehole Log WS4
o ' Sheet 1 of 1
. . Hole Type
Project Name: Land at Westergate Project No.: 15474 Co-ords: WSyp
Location- Land at Wester Gate, St Richards Rd, Westergate, Chichester, Level- Scale
: West Sussex PO20 3RD : 1:50
. ’ Logged B
Client: BHA Consulting Ltd Dates: 07/03/2016 ggK y
Water Sample and In Situ Testing Depth | Level -
Well . Legend Stratum Description
Strikes | Depth (m) | Type Results (m) | maoD)| -9 P
Grass over grey slightly sandy clayey SILT. Sand is fine. Rare fine to L
0.20 D medium sub-angular flint gravels. Frequent fine roots and rootlets. -
0.30 TOPSOIL r
050 D Firm grey sandy silty CLAY. Sand is fine. Occasional fine to coarse [
l angular to sub-angular flint gravels. Occasional fine roots and rootlets. |
ALLUVIUM -
0.90 D F
b o 1.00 No sample received L 1
N 2.00 - - - — L5
. Stiff grey mottled orange CLAY with occasional lenses of silty fine n
5 sand. Rare fine roots and rootlets. LONDON CLAY FORMATION -
" 2.30 D -
g 2.80 D -
o 3.00 - - - - - - - 3
B Stiff grey CLAY with occasional silty lenses. A single thin band of fine L
N to coarse sand sized shell fragments observed at 3.50m bgl. LONDON
3.30 D CLAY FORMATION r
< 3.80 D 3
5 4
5 430 D -
B 4.80 D 3
5.00 End of Boreholé at 5.00m S
6
=7
—8
—9
— 10

General Remarks:

Fine roots and rootlets to 3.0

Borehole Type Sample Types
CP: Cable Percussive D: Disturbed
WS: Windowless Sampler  B: Bulk
RC: Rotary Cored J: Jar

W: Water

In-Situ Testing U: Undisturbed

Groundwater Remarks:

SPT: Split spoon - Standard Penetration Test
CPT: Cone - Standard Penetration Test
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In-Situ Testing U: Undisturbed

Groundwater Remarks:

SPT: Split spoon - Standard Penetration Test
CPT: Cone - Standard Penetration Test

[ A L. Borehole No.
so, s Soils Limited
L g Newton House, Cross Road, Tadworth KT20 5SR Borehole Log WS5
o ' _ Sheet 1 of 1
. . Hole Type
Project Name: Land at Westergate Project No.: 15474 Co-ords: WSyp
Location- Land at Wester Gate, St Richards Rd, Westergate, Chichester, Level- Scale
: West Sussex PO20 3RD : 1:50
. ’ Logged B
Client: BHA Consulting Ltd Dates: 07/03/2016 ggK y
Water Sample and In Situ Testing Depth | Level -
Well . Legend Stratum Description
Strikes | Depth (m) | Type Results (m) | maoD)| -9 P
Grass over grey slightly sandy clayey SILT. Sand is fine. Rare fine to L
0.20 D medium sub-angular flint gravels. Frequent fine roots and rootlets. -
TOPSOIL F
0.50 D 0.40 Soft light brown slightly sandy silty CLAY. Sand is fine. Rare fine to L
medium angular to sub-angular flint gravels with depth. Occasional -
decomposed material. Occasional fine roots and rootlets. RIVER F
0.80 b TERRACE GRAVELS r
b o 1.00 Stiff light brown slightly sandy slightly silty CLAY. Sand is fine. L 1
. QOccasional pockets of fine to coarse sand sized calcareous nodules. -
. 1.30 D Rare fine to medium sub-angular calcareous gravels. Rare fine F
rootlets. RIVER TERRACE GRAVELS [
1.80 D L
N 2.00 —— - - - 2
. Stiff light brown mottled grey CLAY with occasional lenses of silty fine L
B sand. Rare decomposed material. LONDON CLAY FORMATION -
B 2.30 D -
g 2.80 D -
o 3.00 - - - — - 3
B Stiff grey CLAY with occasional lenses of silty fine sand becoming L
N frequent at with depth. Occasional pockets of fine to medium sand o
3.30 D observed at depth. LONDON CLAY FORMATION r
< 3.80 D 3
5 4
s 430 D F
3 4.80 D F
5.00 S auainiaieieteteeie ittt End Gt BarehoIs AL 5.00m ™ " T T T T T T T T T 5
6
=7
—8
—9
— 10
. Borehole Type Sample Types
General Remarks: CP: Cable Percussive D: Disturbed
Fine roots and rootlets to 2.0 WS: Windowless Sampler  B: Bulk
RC: Rotary Cored J: Jar
W Water

ARUN DISTRICT COUNCIL AL/11/24/0UT
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3030 Land East of Westergate - Annual Groundwater Monitoring Data

mbgl* = meters below existing ground level
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BHI Readings for Head of Groundwater
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BH2 Readings for Head of Groundwater
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BH3 Readings for Head of Groundwater
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BH4 Readings for Head of Groundwater
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BHS5 Readings for Head of Groundwater
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LAND EAST OF WESTERGATE
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GENERAL NOTES

This drawing and the works depicted thereon are the copyright

of BHA Consulting Ltd. Unauthorised reproduction infringes

copyright.

Do not scale from this drawing.

All dimensions are in millimetres unless stated otherwise.

4. This drawing should be read in conjunction with Bingham Hall
Associates engineering related drawings and all relevant
drawings by the Architect and other specialists.
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LAND EAST OF WESTERGATE

Chalk outcrop and
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GENERAL NOTES

1. This drawing and the works depicted thereon are the copyright
of BHA Consulting Ltd. Unauthorised reproduction infringes
copyright.

2. Al dimensions are in millimetres unless stated otherwise.

3. Do not scale from this drawing.

4. This drawing should be read in conjunction with Bingham Hall

Associates engineering related drawings and all relevant
drawings by the Architect and other specialists.
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Land East of Westergate

Groundwater Monitoring Report

74
75
o]

77

&t
7,
\ %

]

grent
g
77
7%
e
oy
s
7%
[
)
o
7,

P

Version 3

3030

Appendices

ARUN DISTRICT COUNCIL AL/11/24/0UT



]

(997

(93]

s

A AR A A A A,

P

LI IIEERY:

A AR AR AR AR

[P R

e,

—
s

PSR AA PRI PRI

IR,

P
oerd
ron
o
s

e

PEYYPVEPs:

g

R EI I IIE

o

A

SESSRIERI SIS, LRI SI SIS

AR R AR A

e bei?
o
%

(wuw) lejuley

P

RRRRRRRRRRRRRRRSSRSRRR SRS SSSSISSSS
e, o o
et Youed et
yol Py o
Tres? Kl fesst
ol "l
Fae] ki

Date

Bingham : Hall Assoclates

Oakleigh Connaught Rd

Attleborough
Norfolk NR17 2BW

Rainfall Profile

Apprvd By

AB

Chcked By:

AB

Drwan By

RB

Thorney Island

Location

ARUN DISTRICT COUNCIL AL/11/24/0UT




