Sandra Edwards

From: Amanda Scholes on behalf of Planning.Responses

Sent: 20 July 2018 09:17

To: Planning Scanning

Subject: FW: A/82/18/DOC - Quiet Water, Angmering - Condition 7 - SUDs
Attachments: Groundwater Dynamic Installation Specification (002) Oct17.pdf

From: Michael Eastham

Sent: 19 July 2018 12:25

To: Planning.Responses

Subject: FW: A/82/18/DOC - Quiet Water, Angmering - Condition 7 - SUDs

Thanks,

Michael

From: Chris Frost | |
Sent: 19 July 2018 12:17

To: Laura Gibbons

Cc: 'Joe O'Meara’; 'Alan Morris'; Michael Eastham; 'Mateusz Debczak'; 'Garry Hutchinson'; 'James Richardson'; 'Philip
Todd'

Subject: RE: A/82/18/DOC - Quiet Water, Angmering - Condition 7 - SUDs

Hi Laura

| attach Groundwater Dynamic’s Installation Specification for the EGRP system, which gives more information
about it.

If you have any specific queries about its installation and operation we would be happy to answer them.

Best regards

Chris Frost, MRTPI
Director

2 Wardrobe Place, London EC4V 5AH
]

The information contained in this email is intended only for the person or entity to which it is addressed. If you are not an intended recipient, please delete
the material and contact n¥u@T: ;

Future Planning and Development Limited
Registered Office: Aston House, Cornwall Avenue, London N3 1LF. Registered in England & Wales No: 8560429
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From: Laura Gibbons |

Sent: 19 July 2018 11:50
To: 'Chris Frost' <chris.frost@futurepd.co.uk>
Subject: RE: A/82/18/DOC - Quiet Water, Angmering - Condition 7 - SUDs

Chyris,
Do vou have any Hierature on the proposed EGRP that vou could send through?
Thanks,

Laura Gibbons, MEng, GMICE
Enginesr (Dralnags & Coastal)

i i}
ttizharnpion, BNL17 SLF

Maltravers Road, Li

Arun is Working in Parinership with Chichestar District Councit
Visit Arurt's wap site al hidp:/Awww . arun, gov.uk/ and wwiw,chichaster,
S

\ ~ N
\Q‘\ Jave the ar

From: Chris Frost I
Sent: 17 July 2018 16:07

To: Laura Gibbons

Cc: Michael Eastham; 'Philip Todd'; 'Mateusz Debczak'; 'James Richardson'; 'Garry Hutchinson'; 'Joe O'Meara’; 'Alan
Morris'

Subject: FW: A/82/18/DOC - Quiet Water, Angmering - Condition 7 - SUDs

HiLaura
Further to our email of 43 July, | attach the following drawings and information:
1 B3

1. Drawings IB782/EXOL rav. B and /EXOL rev. B, which propose 8 foul water connaction to the public
SEWEY

Drawing FSCAORZ-DL & DIGG( AQU}XFLOW PERMEABLE PAVING LAYOQUT FOR PARKING AREA AND
ACCESS ROAD AND CONSTRUCTION DETARS)

3. Proposed infiltration Drainage by EGRP Design Statementirev ) including micro-drainage caloulations
4, Rorshole Detalls drawing

5. Site Investigation Report

P

For completeness, we have set oul below the measures we have taken (o address the points raised in vour
amail fron 20 lune 2015%:

s No winter groundwater monitoring results have been pmwdm’ tﬁ/’i’h th@ appi:cat:on the acceptability of
tho proposed dos:gn (,afmut ii”(’:’(’fu” be aswsswf Wa ha SN 3

. Tne use of boreholes 6, 3m deep to mspose of surface water and effluent from a foul pae‘:mge t;eatmem
p;ani are aa‘ poncern, The Lm/;mﬂment Agem,y si"ou id therefors be Comuited r&gam’mg th:\, N
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e Whyoan foui vmt

RN
L \\

s The Infiltration tast r@suitg are insufficient, Pinaw p;ov*rjp the .fuim(f investigation report that vvaq
cempleted by GB. Qo £ v ¥ :
s Fulf details of the pfapuspd bor ‘haies wifl neea‘ ta be pravidf-:d ;beforﬁ the conditkm is d:»:chaqéed

ar not be disposed of by connection o the main sewear system? We have now roposay

NN SO
e S8wear

R

s We would encourage that the nmmsm po;ouq pdwmmt is i T L tankwj i aiiow for seme mf#ifmt:an

N

s iusufﬁuent deta:; :egardmg L,ait,iiidfi()iio has DEEFP DIGVE

% fe D

&®

Wa trust that the details submitted fully address vour concems and you are now able 1o recommend approval of
the details submitted for Condition 7

The information contained in this email is |ntended only for the person or entity to which it is addressed. If you are not an intended recipient, please delete
the material and contact in

Future Planning and Development Limited
Registered Office: Aston House, Cornwall Avenue, London N3 1LF. Registered in England & Wales No: 8560429

From: Garry Hutchinson [
Sent: 13 July 2018 11:30

To: 'laura.gibbons@arun.gov.uk'
Cc: Chris Frost; 'James Richardson'; 'Mateusz Debczak'; 'jomeara@groundwaterdynamics.co.uk’
Subject: A/82/18/DOC - Queit Qater, Angmering - Condition 7 - SUDs

Dear Laura

In response to your comments dated 20 June 2018 (attached) and the subsequent conversations with our
drainage engineer, we have amended the foul water from the initial proposed bio-disk to a new connection to
the public sewer.

| understand that you are now satisfied with the ground water monitoring having assessed the comparable site
to the north. We have revised surface water drainage details and will provide the updated report and micro-
drainage calculations this afternoon.

I would be most grateful if you can confirm that the revised scheme and additional information submitted
overcomes your initial concerns and you can recommend approval of condition.
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Many thanks

Garry Hutchinson, MRTPI
Associate Planner

SLANEING XMWD DEVELGE

2 Wardrobe Place, London EC4V 5AH
www.futurepd.co.uk

The information contained in this email is intended only for the person or entity to which it is addressed. If you are not an intended recipient, please delete the
material and contact info@futurepd.co.uk

Future Planning and Development Limited. Registered Office: Aston House, Cornwall Avenue, London N3 1LF. Registered in England & Wales No: 856042

B AW e oV ik
DX 57406 Littlehampton
You can view Arun District Council’s Privacy Policy from https://wiww.aten sov ukiptvacy-policy

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.
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1.0 Energy-Passive Groundwater Recharge

Pump (EGRP)
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1.11 EGRP Material
1age extrusion is made from

The EGRP drain
Standard HDPE {High-density Polyethylene},
athermoplastic made from petroleum. With a
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1.1 The Features of Energy-Passive Groundwater Recharge Pump (EGRP)}
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1.2 Borehole Depths

Vertical Borehole with a diameter of
nent augersto depthsupto 12 me /g

are hetween 1.5 and 3 metres deep and once drilled the EGRP deviceis ¢ Appcd and th en verti
cally installed coming to rest 300mm below ground level, T Xe
mixture of native soil and a root zone mix before the criginal tu ?:“rn i S replaced.

fbetween 63.5mm and 88.9mm are drilled using displace-
es below ground level. The majority of boreholes however

1.3 EGRP Lengths

EGRP’s are manufactured and stored in 6 metre lengths. Before each instaliation begins, these
lengths are cut into 1.5 and 3 metre lengths and will be installed into the 63.5mm diameter
‘“OI’x ole, according to the specification on the design drawing. For deeper depths of 6 and 12

etres, three EGRP devices are interlinked together creating more vertical channels before
bein ghﬁcqll inserted into the larger 88.9mm diameter borehole.

12m

6m

3m

1.5m e

r—\r—,

ir mostcommaorn FEGRI

~%
&
195
D
(SR

1.4 Secondary & Primary EGRP Devices

Fvery installation will include both shallow  The deeper drilling is there to penetrate
borehole drillmc e, 1.5 & 3 metre devices  further into sub-soil strata and to provide a
along with deeper bore h') e drilling of naylL greater capacity within the borehole for

metres respectively. Each of these sets has e storage. These deeper devices, once the
ferent purpose within the overall systern  system is more than 12 weeks oid and “accli-

mation” has taken place create areas of low
pressure and are a key to the activation of the

The shallow devices are the “foot soldiers”  whole system. We sometimes refer to the
and are there to remove saturation and deeperdevices as “primary devices”.

standing water off the surface and account
for approximately 85% of the total number of
"’“rehclf)\ on any one installation. We some-
tirmes refer to the shaliow devices as “second-

ary devices”,

ARUN DISTRICT COUNCIL A/82/18/DOC



puliin
latera
faltin

> top of the device once acclimation has taken place and a column of water is

g down against the rim of the cap. This mild-vacuum draws groundwater into the product

iy and not vertically. The cap also serves a second physical barrier, preventing any soil
into the chambers of the product.

\ .




2.0 Comacchio GEO205 mini-drill rig

Groundwater Dynamics use the Comacchio
GEO mini drill-rig. This machinery can
carry out a variety of drilling technigues

205

which makes it a formidable, yet compact soil

investigati

2.02 Augers
Augers
tengths5 and 3
Dia. 2.5 and 3.5

2.01 GEQ 205 Rig Specification

Llm
4.5m
2.0m
4.5m
2.1m
2.0tcnnes

{modified to GWD specification)

Tracking width:

Tracking length:
Working width:

Working height:
Height:

Weight:
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2.1 Depth of Drilling

Generally s ,eaklrs the standard depth for EGRP’s post instaliation will be at least 300mm
below ground le l (BGL). Therefore, borehole drilling will be 300mm to 500mm deeper than
the length uftko GRP. [ho depths of drilling and EGRP installation lengths are dependent on
antecedent type soil and focal topography.

300mim

0 F;)[h of
Bore th)['n

Allowing for sous
falling back into borehole.

depth of the borehole and the FGRP within

Figure 7, Dingram shows the

I

« For EGRP’s of 1.5 and 3 metres the boring diameter shall be minimum 63.5mm,

« For EGRP’s of 6 and 12m the boring diameter shall be minimum 88.8mm.

« All borings must be drilied vertically at 30 degrees on flat surfaces.

« Stoped Areas - all borings must be drilled vertically where drilling rig is stabilised and level
using hydraulic outriggers. Uneven and undulating ground will increase the time and
consequently the cost of installation.

ARUN DISTRICT COUNCIL A/82/18/DOC



2.2 Navigating the Comacchio GEO 205
Dritl Rig

it must be noted that to prevent damage o
any surrounding playing surfaces or surface
areas, Groundwater Dynamic navigates
2.0 tonne Comacchic GEC 205 drill rigs using

track mats.

o

i) boyiarc Fieias frrmdeing memde rre ieart oobiiie meirefine b
rigure 8 Shows how fracking mats are used whiite Naviganng the drilf s
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2.3 Diamond Pattern

3 metre EGRP devices are installed along a centre line at between 300mm and 1m centres
depending on soil type and local topography.

£

from the centre line.

« 5 & 12 metre EGRP’s are either integrated or offset from the diamond pattern line. These

Primary devices are normally instailed every 7 metres however, depending on the purpose of

the instaliation, can be widely used for a number of other object

t es e.g, run-off water,
defensive lines, increas

d storage, localised ponding, basement dewatering etc.

o

Cimire 5 Diacram of (rotindwonter ,’),—p,y\,',~- Arire icod tn cronte Fha h,—\ afnfac
Hgure &, DIagram or Grounawaier DynaQimics AUQers Used [0 Credie oie Dorenoies
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2.4 Waterproofing & Dewatering Pattern

PEOOROBROOO0O0R00R0ROROOO0

Ciriirm 10 VA o e £im v Dyt
rigure (o yvarerproonndg Fattern

s Formation of 4.5m, 6m and 12m EGRP’s.

= It may also use a combination of 1.5m and 3m EGRP if necessary.

« EGRP are installed in a straight line 1.5/2 metres back from the building walls at 660mm
centres. The key to the success of the installation is the depth of the borehoeles as this must be
directly related to the construction dimensions of the asset in question with a mixture of 4.5

metre and Frimary devices.

Each EGRP is strategically placed according to a site specific design drawing created by the
principle designer Groundwater Dynamics Ltd in order to create a system that meets the needs
of the customer expectations.

Basement

mgure il outhning the areq on site where a L’\/Gf@f’,DfOOT/ﬂg patiern
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2.5 Variables to consider

-2youts are custom designed solutions indicating the amount, location and de
5RP based on the site investigation material available or on a Curtins Engineering Dmnr
atement following a test drilling day. For sports turf drainage the standard Di ammd Pattern
line 3 metre EGRP spacing at either 900mm or 1 metre.

Q)

y

L

..,,,\

S
is used with the cen

Variables to consider are: area, vegetation, soil type/condition/saturation, elevations, and
impervious surfaces such as roofs, parkmg, walkways, a (::d driveways, local topography
(run-off}, compaction, groundwater levels anc

. Soil Saturation

. Local Topography/ Elevated or sloping site
. Sub-soil Strata & textural changes at depth
. Soil Compaction and sub Soil typ

. Local water courses & localised history of flocding

. Ground maintenance regime
. Existing drainage assets

o Frequency and type of use
. Quality of grass sward

. Permeable surfaces

ARUN DISTRICT COUNCIL A/82/18/DOC



TESTI

3.0 Testing

Should Groundwater Dynamics be unable to  infiltration are measured over one hour using
gather sufficient site specific data dur‘mg the asonic fAlarrﬂ device. This data is then sent {
timinary stages of system design then Curtins Engineers who in turn produce a
ing Day will be recommended. Drainage Design Statement using actual
g days cons M of groups of 4 infiltration rates alongside local rainfall data

:nt borehole depths (1.5m, 3m, 6m and  in order to specify what volume of EGRF
12mj b::lrc drilled at selected areas across pr‘oduct is required to meet the client
the site (normally max 4 areas in cne day). objective. Also, the test day helps to identify
Once the test boreholes have been drilled soi?type< and textural changes in soil strata at
they are filled with water and rates of deeperdepths.

o

2

3.1 Curtins Test Results and Analysis

lysis and reporting is carried out by an independent third party engincering
rompaﬂy iro validate the site specific drainage calculations. The £ ﬂgl”(‘{" ing Drainage Design
Statement is based on actual soil infiltration r t\,\, iocalised rainfall data using M5-60 and R
values ar d the industry standard “Windes Detailed Design Package”. The main purpose of the
reportlste calculate the optimal amount of EGRP product to be inst LPd using the si if
infiltration data and a means of buffering shouid there be any surplus storm water fo

peak rainfall.

3.2 Technical Drawing

10mm accuracy is grity of the borehole). Once a horehole
n. P°'0r° has been drilled and the EGRP has been
up with the  capped and instalied, the borehole is
orehole. top-dressed and the core of s imed and
these locations have to be replaced. A Trimble GPS device is u5cv to
\,Mﬂ boreholes collapsing ordueto  record the location and depth of each device
impermeable rock strata restricting the fesuwt vely, information which is later fed
irilling depth (or running sand restricting the  into a CAD design drawing,

r*eaﬂ
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3.5 Site Specific Data
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Once the test boreholes have been drilied they are filled with water and rates of infiltration are
ic alarm device, This data is then sent to Curtins Engineers
who in turn produce a Drainage Design Statement using the Windes modelling package where

actualinfiltration rates are averaged in order to generate a “drainage design rate”,

measure overone nourusing a soi

4.2 GEQ205 Comacchio brill-Rig

The figure below shows a GEC205 drill-rig po

damage to the natural turf surface) ready to d
g }

3 12 metres borehole which will subsequently
be filled with water and infiltration readings {falling head test) taken over the course of one hour
using a sonic measuring device.

sit

ioned on track-mats (so as not to cause any

X

Figure 17, shows a GEQ205 drill-rig positioned on track-mats
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4.3 infiltration Trench

Once the test boreholes have been drilied they are filled with water and rates of infiltration are
measured over one hour using a sonic alarm device. This data is then sent to Curtins Engineers
who in turn produce a Drainage Design Statement using the Windes modelling package where
actual infiltration rates are averaged in order to generate a “drainage design rate”.

\\\

Figure 13, shows a infiltration Trencn

EGRP Supported Infiltration Trench

The infiltration Trench shown above forms part of a sports field drainage project. installed in
the base of the trench are 6 metre EGRP devices at 2 metre spacing and the side walls of the
trench respectively have 3 metre EGRP devices at 1 metre centres. The above cross sectional

sketch shows the positioning of the EGRP devices in relation to the trench and ground level.

levels of percolation during storm events,
This EGRP supported design creates a drainage asset which creates significant buffer storage

before the EGRP devices assist with emptying the trench, which in turn creates capacity for the
next rainfall event.
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ILTY STATEMENT.

5.0 Defects Liability Statement

o, Ll - e - - . o ety e | -~ - "
Further to the site survey respectively and the ide

t ntification of the area to be treated with EGRP
vertical drainage, Groundwater Dynarmics Ltd the P

rm 'ri ripdlLlesaf ner will decide upon the guan-
tity and layout for proposed work before issuing a price for the scheme to the client.

fla

- P r _
v neriod where any defects arising
iy pernoc where any aeredis arising
H I's
{

Groundwater Dynamics Ltd offer a

wo year defects liabi
within two vears of r*h VSi

.
completion will be r&mf-filea by the installation of additional
devices within the area where the original installation took place, at no cost to the client.

I,

During the installation period Groundwater Dynamics Ltd will advise the client of;

1. A basic level of natural turf maintenance required in order to optimise the performarice of the
EGR

> syste em

‘,\,J =

. Any factors contributing towards ground saturation and localised floeding of the treated

nedial works are

i

The defects liability warranty is not an insured warranty and any additional re
provided at Groundwater Dynamics own cost.
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EGRP INSTALLATION

6.0 Work Site Installation
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7.0 Follow-Ups

again after the system has been instailed for 12

Groundwater Dynamics contact the client
weeks in order to establish how the system is performing in the early stages.

7.1 Borehole Collapse

in some cases a borehole which has been refilled and top-dressed will collapse and a hole or
inde ear at the installation site. This hole v’\:l“‘ot()p the acclimation process unti
itis corrected. sroundwater Dynamics responsibility to check the installation site 10 oays
after the completed install to ensure no holes/indentations have appeared. The property
ownershould also be made aware to look for these holes and contact the installer should they

tation may app

apgear,

7.2 Twelve Week Follow-up - System Acclimation

Groundwater Dynamics contacts the Client "J?”J" 12 weeks after the instaliation to determine
how the system is performing in the early stages and to see if there are any outstanding issues

following the installation.

A.
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