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Surface Water Drainage — Gischarge of Conditiong 11,

RN

Date: 10/07/2020 | Ref: | 402.06594.00008 - TNO1 v01
Subject: Middleton Development — Discharge of Surface Water Drainage Conditions

Prepared for: Frontier Estates Ltd

An email from Arun District Council dated 02/06/2020 provided comments from the Arun Drainage
Engineer on the Drainage Strategy relating to the discharge of conditions 11, 13 and 14 relating to
surface water drainage.

“The level of detail supplied is currently insufficient to enable the discharge of conditions 11, 13 or 14.

Firstly, we need to be sure that shallow infiltration is not possible, as part of an overall scheme. Please provide a plan showing
all the groundwater monitoring point locations and the monitoring results for all, not just WS02. Achieving 1m freeboard
between the base of structures and the peak recorded groundwater level is not a requirement in this particular area, so long
as the base is above the peak recorded level. This information will dictate as to whether shallow winter infiltration testing will
be required.

Regarding the ditches on the southern boundary, it is very likely that these will need improvements and | suggest a meeting
takes place on site to look at these. Land Drainage Consent will be required for any alterations to them, including culverting
and any discharge structures. This will all need to be fully detailed on the drawings.

Once we have agreed the scheme principles, fully detailed plans will be required to include pipe/structure, cover levels/invert
levels/base levels/diameters/gradients, etc, along with fully detailed construction drawings for all drainage elements. Please
note that open suds features should be employed where possible. The current arrangement of crates is currently not desirable,
since they have been arranged in manner as to use almost every piece of available space outside the root protection zones
(zones will need to be confirmed), rather than achieve a more practical layout whereby membranes can be wrapped around
the crates in a more suitable manner i.e. reduce the number of corners. Please note that our tree officer will need to be involved
in discussions in this respect due to protect the trees and the crates. Permeable paving will need to be employed wherever
possible.

The maintenance manual can be commented upon, once the fundamentals have been agreed.

The applicant should also provide topographical evidence to show that no overland/exceedance run off flows from the field
to the north will have any detrimental effect on the development/suds.”
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In response to these comments SLR Consulting has proposed a two stage approach to resolve the
outstanding matters as detailed in Table 1 below:

Stage 1: Agreeing the Principles:of the Scheme

i. Shallow
Infiltration

Provide plan showing all points | Show all points and all data This Technical Note
Section 2.1

Reaffirm in a technical note the | Re-state the current facts from | This Technical Note

findings from the winter | the winter monitoring Section 2.1

groundwater testing

Confirm whether the base of | Will confirm the need for | This Technical Note

the proposed crate structuresis | shallow  winter infiltration | Section 2.1

above the peak recorded water | testing

level.

i. Overland
Flowpath

Provide topographical evidence
that no overland/flow path
exists from the field to the
north

To ensure that there is no
detrimental effect to the
development

Plan drawing and section in
this Technical Note Section
2.2

i.  Southern
Ditches

Site visit/meeting (planned for
26/06/2020)

To agree nature and extent of
proposals.

SLR attended site with Paul
Cann {Arun DC). Summary
of agreed comments
provided in this Technical
Note Section 2.3 and
Appendix 02.

Stage 2:Pr

oviding the Details

V. Southern
Ditches

Land Drainage Consent process

Commence Land Drainage
Consent for maintenance /
discharge structure. Confirm
need for new culvert beneath

the access.

Detailed drawings (plan
and detail drawings)
prepared for the outfall
consent to commence
shortly.

. Further details

Full drainage details to be
provided.

Drainage design and attenuation
storage crate layout justified in
Section 4.2 below.

Further detailed drawings
shown in Appendix 04.

Manual

i Maintenance

Further  maintenance and
operation details to be
provided.

Maintenance and operation
details provided for the detailed
plans.

Updated and expanded
Maintenance Plan shown in
Appendix 05.

This Technical Note responds to each of the issues and describes how the proposed development has
mitigated the risk of surface water flooding at the site.
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As stated in the surface water drainage strategy (SLR March 2020) the superficial geology is designated
as a Secondary A aquifer, ‘permeable layers capable of supporting water supplies as a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers. These are
generally aquifers formerly classified as minor aquifers’.

Accordingly, ground water monitoring was carried out on 7" May 2019, 24" October 2019, 13%™
December 2019 and 20" March 2020 in three window sampler boreholes in the locations shown on
the Site Plan in Appendix 01. Results from the manual monitoring is shown in Table 2 and Figure 1.

WS01 1.080 2.212 1.290 0.185
WS02 1.418 2.254 1.173 1.095
WS03 1.065 2.229 1.640 0.551
MWwW101 1.615 - 2.172 0.973
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The results from the manual dip monitoring over the winter period show that the peak water level was
0.18m below ground level at WSO01.
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Continuous monitoring was also completed throughout the winter of 2019/2020 to determine the
peak ground water level at the site. Unfortunately, when the monitoring was installed two of the wells
had been vandalised at WS01, and at WS03 which was at the most appropriate location closest to the
predicted proposed attenuation storage. The logger was placed in the safer more remote location at
WSO02. The results from the data logger are summarised below and show that the peak water level
over the winter period was 0.18m below the existing ground level at WS02.

7

P

In summary, the extensive winter groundwater monitoring has shown that the peak groundwater level
in the area of the proposed attenuation storage will be just 0.18m bgl.

Whilst the data logger and the manual dip data correlate well, the final manual reading for WS02 shows
a discrepancy. However, the underlying trends are clear that the groundwater level in both the north
and the south of the site can be just 200mm below ground level during the early parts of the year.

The SuDS Manual recommends that ‘there should be a minimum depth of 1m of unsaturated aquifer
material between the base of any infiltration system and the maximum likely groundwater level (taking
account of any shifts in groundwater level resulting from extended periods of wet weather)'. As the
peak groundwater level was recorded as 0.18m bgl and in order to protect the Lewes Nodular Chalk
formation from pollution it is proposed that infiltration to the ground is discounted.

Where possible it is proposed that the base of the proposed 330mm deep crate structures is above

the peak recorded water level, but in order to ensure floatation of the crates does not occur they
should be anchored down.
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There is evidence of a ponded area in an adjacent field 75-100 metres to the north of the site. Figure
1 shows a ponded area during a site visit on 23/02/2020. This is considered to be the ponded area
referred to by Arun DC.

The 1m digital terrain model (LIDAR) has been used to investigate any potential pathways between the
field and the proposed development.

Two principal pathways have been investigated; firstly, a direct flow route to the site, and secondly a
route to Yapton Road to the south east of the site near the roundabout. A plan and long section for
each route has been produced.

Ground elevations generally decrease northwards towards the Ryebank Rife, which is located
approximately 800m north of the site. As shown in Figure 4, the proposed development is located at a
higher elevation (approximately 5m AOD) compared to the field located to the north of the
development (approximately 3.4m AOD). Ground elevations immediately north of the field are also
situated at a lower elevation than the proposed development, with the highest point situated at
approximately 4.4m AOD. Therefore, any surface water ponding in the field will preferentially escape
northwards away from the site and back towards the Ryebank Rife.
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Routs & Vapton Road
From the long section in Figure 5 it can be seen that the elevation profile increases from the field to

the road, and then along the road to the site. However, there is a small area of low topography noted
in the very south east corner of the site, as referenced in the Flood Risk Assessment.
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Based on the line of section drawn, for the surface water to spill onto Yapton Lane, the surface water
would need to rise from approximately 3.4m AQD at the base of the field to 3.8m AOD (400mm) nearer
the roadside. However, with generally lower levels to the north it is considered that flow will
preferentially head north to the Ryebank Rife rather than pass uphill to the site.

From the above analysis of the two most likely flow routes it is considered that no surface water runoff
from a pond in the field will impact the proposed development.

A site visit/meeting was held on 26/06/2020 between Paul Cann (Arun DC) and Andrew Dannatt (SLR
Consulting). Whilst the meeting discussed all the outstanding issues raised by Arun DC, the following
scope of work was discussed and agreed to improve and make good the north and south ditches that
run either side of the public footpath that runs along the southern site boundary.

A marked-up site plan showing the areas described during the discussions is attached at Appendix 02:

i. Desilting/clearing the ditches to the headwall
ii. Jetting of the culverts
iii. Remove existing minor tree from the bed of the ditch
iv. CCTV check survey to determine if tree has damaged the culvert

Alini iy clever ovd Fonend il
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i. Desilting/clearing the ditches to the headwall

ii. Replacement culvert same diameter (225mm), twin wall poly or concrete

ii. Pipe bed/surround of concrete or slab over for the access

iv. Headwalls to be WSCC/Arun DC spec or brick/bagwork

V. QOutfall can be precast, must not encroach into stream, invert just higher than bed. No need
for erosion control

A lLand Drainage Consent application is being prepared for submission to request consent for
discharging the surface water outflow from the development to the surface water ditch on the
southern boundary in accordance with the approved surface water drainage strategy and the SuDS
Manual hierarchy.

In addition, the existing culvert beneath the access track is to be extended from 6 metres to 11 metres
in order to be sufficient for safe vehicular movements in relation to the development site.

The proposed access layout is shown in Appendix 03 with the drainage plan and details shown in
Appendix 04.

The strategy for the drainage design has been provided in the surface water drainage strategy
document which was developed into the plans and details shown in Appendix 04.
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In order to provide a sustainable gravity drainage system, ground levels have been raised from the
existing. In particular, this is to ensure there is a minimum depth of cover to the crates of 500mm to
comply with the manufacturers recommendations and to avoid floatation.

By raising the ground in the area of the crates the health of the trees will need to be protected.
Accordingly, a crate layout has been refined to allow for more straightforward construction and
maintenance.

The discharge control will be by a hydrobrake as stated in the Surface water drainage strategy
document, at 56mm diameter. However, a hydrobrake of this diameter may be at risk of blockage.
The minimum recommended hydrobrake size is 75mm, but a larger diameter will increase the
discharge rate marginally. However, if the greater rate is acceptable to Arun DC then the advantage of
a greater discharge rate will be that the crate volume can be reduced, thereby improving the likelihood
of retaining the health of the trees.

The discharge to the southern ditch will be by an outfall structure as recommended by the Arun DC
Officer and this is detailed in Appendix 04 and will be submitted as part of the Land Drainage Consent
application shortly.
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The Maintenance Manual introduced in the surface water management strategy document has been
enhanced and expanded with the SuDS maintenance and management tasks that should be completed
with the various SuDS components that have been detailed for the site.

A comprehensive Maintenance Plan is attached at Appendix 05.
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SITE VISIT DISCUSSION
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with all relevant Specialists and Engineers

drawings and specifications.

Topographical survey information taken
from 'Offington Land Surveyors Ltd'

survey ref
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13950815 dated August 2015
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NOTES
Cover and frame to BS EN 124:1994 Manhole cover and frame to Manhole cover and frame to 1. Do not scale this drawing. If in doubt ask.
ockable cover in pavements) Refer ; .S. : eferto ; ; ; .S. : eferto ; ; ; i i i i i
(lockabl i its) Ref 150mm thick GEN 3 mass concrete bed B.S. EN124:1994 Refer Class B engineering bricks, concrete blocks B.S. EN124:1994 Refer Class B engineering bricks, concrete blocks 2. This drawing to be read in conjunction
to schedule for class and size. and surround to cover frame and chamber. schedule for Class and size. or precast concrete cover frame rings. schedule for Class and size. or precast concrete cover frame rings. with all relevant Specialists and Engineers
drawings and specifications.
o T . D Heavy duty reinforced PC Heavy duty reinforced PC , 3. Full Building Regulation approval should
3 5 12mm thick compressible fibre board between Precast concrete, manhole sections and cover slab to BS 5911. /cover slab to BS 5911. be obtained p_rlorto the commencement
-~ chamber and concrete to act as bond break. ] 7 e .- _ of works on site, and any works carried
cover slab to BS EN 1917:2002 and BS T . N = 40 : . :
450 1D Pol | 5911-3 to be bedded with mortar, \ | / 150mm thick mass concrete Grade GEN 3 \L s o / 150mm thick mass concrete Grade GEN 3 out prior to this are undertaken at the
: |. _ o] ypr?_py eﬂe : 150mm thick GEN 3 mass proprietary bitumen or resin mastic sealant. surround, to shaft and chamber sections. _ Precast concrete, manhole sections and o surround, to shaft and chamber sections. _ Client's/ Contractor's owr_1 risk.
circular inspection chamber N Cover slab and chamber sections bedded with ) g B RN AR Cover slab and chamber sections bedded with 4. The works are to be carried out to the
concrete surround to all chambers. e ; : . : cover slab to BS EN 1917:2002 and BS S o : . . : : ; o
: 5 O /mor’[ar, proprietary bitumen or resin mastic sealant. 5911-3 to be bedded with mortar, N 19 S mortar, proprietary bitumen or resin mastic sealant. approval and satisfaction of the Building
L proprietary bitumen or resin mastic sealant. [ _-l=F—-" 1200mm dia Control Officer, to accepted good building
,,7&37 ,,,,,,, ] ;%f,f Outlet IL 7% - i flow | N & : Construction joint practice and with full compliance and in
Refer to pipe — ER RN v — Inlet IL Galvanised mild steel step irons . il RS 25 max accordance with all relevant British
bedding details. ’ RS ‘ 300mm apart. Depth to top step iron : Slo AR Standards and Codes of practice.
All insitu concrete to be GEN 3 with sulphate resisting _ _ 675mm maximum from coverlevel. | | b 1 gw . ow 5. AII dralna_ge to be k|temark certified and
cement or equivalent combination groups 2a, 3, given Depth of sump 300mm below invert of lowest pipe ! er%: 8 outetiIL  — © |- | (% installed in accordance with the latest
in BS 8500-2: 2002 unless directed otherwise unless shown otherwise in drainage schedules. 595 - — % — edition of 'Sewers for Adoption'.
' ' i T Depth of sump 300mm below invert of lowest pipe
TYPICAL INSPECTION CHAMBER DETAIL Hydrobrake chamber unit, fixed High strength concrete topping to be brought B'?SG .|Y| _ e unless shown otherwise in drainage schedules.
IN AREAS WITHOUT VEHICULAR ACCESS to manhole with stainless steel up to a dense smooth face neatly shaped and ) '
1-25 throughbolts in accordance with finished to all connections (Min. 20mm thick). ;
the manufacturers guidelines. " Construction ioint
Please refer to plans for Insitu concrete 75mm Blinding J
allowable discharge rates. Insitu concrete. | 75mm Blinding Grade GEN3 concrete mix GEN1
Sump to be a min. 300mm. Grade GEN3 concrete mix GEN1
ume ! TYPICAL CATCH PIT DETAIL
_ _ HYDROBRAKE MANHOLE DETAIL 1:25
100mm dp medium duty gully grating 1:25 .
and frame to BS EN 124:1994, Class ’
Grating to be set 5mm D400 on cement mortar bed. (grating
below road surface. to be lockable with captive hinges)
Rainwater pipe inserted
through brush strip. 900mm x 600mm
min. cover.
Terram T1000 geotextile lining
- and cover (set 100mm down) [  1|o~=——Mortar haunching t
: o A Trapped, roddable Inlet gully. : , , - gto
Flexcell joint . 225mmthick Class 'B L | PP 9ty with topsoil to match surrounding. ' Brickwork or concrete ) ' MH cover and frame.
) engineering bricks. Bedded and 4L
——— jointed with 1:2 cement mortar " Ground level blocks to be corbelled
: : 7 A W to suit cover. Class B engineering bricks
. e NIERAET R or concrete blocks not less
Galvanised meta_l g Filter drain. 40mm single 900 675 than 200mm thick.
stopper and chain S . i
3 size stone with Terram
450 @ x 900dp precast concrete '; T1000 geotextile lining.
trapped gully to BS:5911 ey Remove dip tube trap s High st th ‘
-, e for full bore rodding. R i Arch over pipe. tolgpir?gr?\:i?l Z%ﬂmr(tah?ck Arch over pipe.
N~ | 150mm thick GEN 3 concrete Concrete bed GEN 3 150 | |
T bed and surround to gully pot. ‘ T o & ]
AR, INLET GULLY CONNECTION DETAIL S| 7 A
1:25 Perforated carrier pipe - For pipe  E—— —+
ROAD GULLY DETAIL size and falls refer to drg 001. NN R NN
: ER BT i R s 225mm to barrel of pipe.
1:25 FILTER DRAIN DETAIL RN RS — 150 min s/ Ll i
1:25 ‘
All insitu concrete to be GEN 3 with Pipe joint with channel to be Inverts to be formed
sulphate resisting cement or equivalent e usina channel pieces.
TRENCH DIMENSIONS combination groups 2a, 3, given in BS located inside face of manhole. 9 p
8500-2: 2002 unless directed otherwise. NOTE:
D {100 150 225 300 375 Internal dimensions of manhole normally 900mm x 675mm
900 but manhole width should be increased for pipes larger than
3 Approved granular fill free 3 Approved granular fill free W | 450 600 700 850 [ 1050 225mm dia to give 225mm benching each spidpe and ?he
from stones larger than 40mm. from stones larger than 40mm. brickwork / masonry units corbelled down to suit cover.
TRENCH BEDDING AND FILL MATERIALS
Granular haunch & bedding Concrete surround, GEN 3 GRANULAR BEDDING TYPE 'A' See table for rocker pipe requirement.
o ) sized in accordance with o 20mm max. aggregate size. 7 PASSING BY MASS o %’
BS EN 12620:2002 USE FOR ° =5 Joint to be as close as possible to
=) . T
s X ‘ TYPE ?‘D?R/I)INAL PIPE B.S. 410 SIEVE SIZES (mm) 10 § | face of manhole to permit satisfactory
o W R o SN " : : 63 [ 37.5 |20 14 | 10 5 | 236 ©lc joint and subsequent movement.
2 2 A10 | <300 - - | - [100 [851 |0.25 | 2.36
. Prcvid1e8full dﬁ]pkth erxibIejcit;\Itsf% 5800n(;m centrets max. y TYPE 'B' FILL MATERIAL
CLASS 'S F_)IPE BEDDING & BAC_KFlLLlNG DETAIL using 1emm thk. compressible fibreboard, pre-cut to pipe dia. Fill type 'B' will consist of readily compacted material free from tree roots,
pipes where cover to crown is greater CLASS 'Z' PIPE BEDDING & BACKFILLING DETAIL vegetable matter, building material, frozen soil, clay lumps retained on a
than 1200mm under roads and footpaths Dipes where cover fo crown is less 75mm sieve and stones larger than permitted for type 'A' material TYPICAL MANHOLE DETAIL - TYPE D
than 1200mm under roads and footpaths NOTE: Depth from cover level to soffit of pipe less than 1.0m
Type 'B' not to be used under carriageways and parking areas on clay Approval of the Undertaker must be given for installation of this type of manhole
sites indicated on sections. It is to be substituted by DOT Type 2. NTS
Mortar haunching to Manhole cover and frame to ]
MH cover and frame. B.S. EN124:1994 Refer to . Mortar haunching to
schedule for Class and size. Joint to be as close as M.H. cover and frame. Manhol df t
Class B engineering bricks, Note: covers for adopted. possible to face of manhole Rocker pipe - annete Sover anc rame to
concrete blocks or precast Heavy duty reinforced PC to permit satisfactory joint See table below Class B engineering bricks, Schedule Tor Class and size
concrete cover frame rings. cover slab to BS 5911 and subsequent movement. \ concrete blocks or precast u 12€.
' concrete cover frame rings. Rocker pipe.
Pipe joint with channel to See table above
— be located min.100mm ]
- Jeo T inside face of chamber. Joint to be as close as
Galvanised mild steel st T possible to face of manhole \
Galvanised mild steel step | / to permit satisfactory joint o
![r(c?: 3sq[gmgpo?1p637ﬂs'n?r?1pth R A [ and subsequent movement. Pipe joint with channel to
maxirr)numpfrom cover level. | See table | Precast concrete, manhole sections ‘ i?\esilggaf;ec(e T;rcggr?w@e?
e and cover slab to BS EN 1917:2002 ' Shaft diameter in accordance '
o and BS 5911-3 to be bedded with . with Bristol Water policy.
: mortar, proprietary bitumen or resin . . I_ = X
S ; mastic sealant. On manholes less than 1.5m \ ‘
Lifting eyes in concrete 2l N ; ; ) e G
ringsgto )tl)e sointed. § ; £ 2 dia. reducing slab not to be EE
_ |8 - used and P.C rings to . :
High strength concrete o oo 150mm thick GEN 3 concrete continue up to cover slab. See table N Precast concrete chamber )
topping to be brought - 5 S 7 surround to shaft and e | ;ggg%gsv\?imnﬁg‘farfIabto be
up to a dense smooth face | «| ‘[ ‘g - K chamber sections. £ roprietary bitumen or resin
neatly shaped and finished | s | &3 1o s 7 p 2 ' N pt' ryI t '
to all branch connections. 500 5 2 205 | T o AL Lifting eyes in concrete £ < mastic sealant. 3 PO DH | SDE | JuL 20 | PLaNNING 1ssUE
(Min 20mm thick) _ min. min | <] - rings to be painted. £ _ ‘
Benching slope to be 1:10 _d S g M : Revision| By |ChkdBy| Date | Comments
to 1:30. | - Bottom chamber section . : : 150mm thick GEN 3 concrete . A
- ‘ to be built into base / Rocker pipe wgblsg;gﬂgm ﬁgr}grztgé(r)]rs)gmg E e surround to shaft and YA S
'~ : S : A .
concrete 75mm minimum. smooth face neatly shaped | S . chamber sections. ye F RO NT§ E R
. . and finished to all branch S | s S : , : Y ™
Construction joint I;):]s(;(aunn%eetr)seiév(\;e(efnptrc;ré:;‘tp|pe PLAN ON MANHOLE connections. (Min 20mm | | 500 min. 225 | S ; Y Moo § 8
i - NT.S thick) Benching slope to be || forlanding area. min | k. ‘
section to be min 50mm. Lo, 110 to 1:30 o s TREENWOOD HOUSE
- 0 1:50. s i B Bottom chamber section ROWDEN LANE
to be built into base BRADFORD-ON-AVON
INTERNAL DIAMETER OF MANHOLE MIN ROCKER PIPE LENGTH concrete 75mm minimum. WILTS, BA15 2AU
Self cleaning toe holes to ; - - - ) ) 2 F- 01225 309401
be provided where channel Min. 225mm to Diameter of Largest Pipe Internal Diameter of Nominal Diameter of Sewer (mm) L(mm) Construction joint Distance between top of pipe Rocker pipe. globat env ol solutions www slrconsulting.com
exceeds 600mm wide. barrel of pipe in Manhole (mm) Manhole (mm) and underside of precast See table above :
150 to 600 600 section to be min 50mm. Site
Less than 375 1200 LAND WEST OF YAPTON ROAD
Al insit te 1o be GEN 3 with 675 to 750 1000 MIDDLETON-ON-SEA, BOGNOR REGIS
o insitu concrete to be wi 0
§ sulphate resisting cement or equivalent 37510 450 1350 Self cleaning toe holes to PLAN ON MANHOLE ';r&i;t:ACE WATER DRAINAGE STRATEGY
3 oy i :
s o o 1500 over 750 1250 be provided wherechanne NTS
2 : . 500 to 700 exceeds 600mm wide. barrel of pipe
5 Drawing Title
<
2 TYPICAL MANHOLE DETAIL - TYPE B 75010 900 1800 All insitu concrete to be GEN 3 with sulphate resisting [S)ﬁélENTAIGgFDZETAILS
£ . cement or equivalent combination groups 2a, 3, given
S For max. depth from ;Ofsr to pipe invert of 3.0m >900 Consult Undertaker in BS 8500-2: 2002 unless directed otherwise.
TYPICAL MANHOLE DETAIL - TYPE A TN e
g’ Depth from cover level to soffit of pipe 3m to 6m. Drawing Number Rovision
30 0.5m m 2m 3m Steps and access arrangements or otherwise to be fitted 402.06594.00008.07.002 PO
2| I | I | a0
5 Metres 125 N.T.S. | PLANNING |

© This drawing and its content are the copyright of SLR Consulting Ltd and may not be reproduced or amended except by prior written permission. SLR Consulting Ltd accepts no liability for any amendments made by other persons.
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NOTES
125x255 precast concrete bullnose 1 5 le this drawing. If in doubt ask
Bagwork Headwalls to be in accordance with HA107/04 clause 3.8 and SHW clause 519. kerb to BS EN 1340:2003. A Tr‘]’.”‘(’; scale t * drawing. 17 dou t ask.
Hessian bags filled with a dry concrete mix (ST5) to be placed around pipe, minimum two 255mm deep reverse BN kerb to road edge (Note that the curved edge is to ' nis drawing to be read in conjunction
layers of bags to be placed on top of pipe and one column minimum of bags adjacent to pipe. (Note that the curved edge is to the grassed the grassed side) é\”th all relev(?nt Sp.?.C'al.'StS and Engineers
Steel reinforcing pins shall be used to tie bags together in accordance with SHW clause 519. side). Refer to kerb detail opposite. 150 125 150 rawings and specifications.
750 ) 3. Full Building Regulation approval should
‘L 75 75 100 50 be obtained prior to the commencement
” o of works on site, and any works carried
Max. 1in 3 2L 0 fall out prior to this are undertaken at the
- slopes to swale. g = Client's/ Contractor's own risk.
Banks of swale typically § = 4. The works are to be carried out to the
at max. 1 in 3 gradient. _ w0 approval and satisfaction of the Building
i} varies o ™~ Control Officer, to accepted good building
Banks of swale local to bagwork S practice and with full compliance and in
headwall at max. 1 in 2 gradient. ‘ Grassed filter strip set to a nominal accordance with all relevant British
x Min. 1 in 200 50mm fall to top of bank to swale. ° ﬁ Standards and Codes of practice.
min. gradient to swale. 0 et ¥ 5. Alldrainage to be kitemark certified and
Steel reinforcement bin ' N installed in accordance with the latest
TYPICAL SIMPLE BAGWORK HEADWALL DETAIL o hold bags togethe? edition of 'Sewers for Adoption'.
1:25 ' TYPICAL SECTION THROUGH SWALE 425 GEN 1 concrete
1:25 base and backing.
REVERSED TYPE BN KERB
1:10
Headwall constructed using Class A Eng
bricks in Grade i (class M12 mortar).
TBA on site 215
/Profile of bank to existing ditch / stream.
Varies.
w
Side walls to follow profile of bank
and to be capped with bricks on edge:
Side walls and base should not project Vermin grating to outlet
into main channel of ditch / stream. as per the specification.
150mm SLR] (5
(min)
************************************** Side walls of headwall and
225mm thick RC40 slab incoming pipe to be parallel.
with A142 mesh top and
bottom (50mm cover).
75mm thick GEN 1 concrete blinding on a minimum
150mm thick of well compacted Type 1 DoT fill.
TYPICAL BRICKWORK HEADWALL DETAIL
1:25
Cover and frame to be to BS EN 124:1994 Cast in place (GEN 3) or precast concrete
with Class D400 covers in carparks and support collar to cover and frame. If cast in
roads and Class B125 is soft landscaping. place, epsure that t?(:_”shdaﬂ _(tat)]dernal t NOTE: Cover, frame and support
Restrlcteq access covers req_wred to corrugations are not fifled with concrete. Stormbloc storage facility to be installed in strict accordance collar as opposite.
comply with Building Regulations. . . e
with the manufacturers details and specification.
\ Ground Level (Landscaped areas) Ground Level
x = T T~ ' x = '
: i : \ - o Minimum 200mm side fill and !
‘. 35 top cover of 38mm single sized
Extension shaft— N ..\ > E 8 stone (no fines permitted). Extension shaft.
TR R ~Yop of Stormbloc units
fdow . / . ; B 3
Incoming piﬁe ¢ > E §
Stormbloc inspect chambers T o~ T 3
location as shown on the \ f Stormbl it
drainage plan - 9No. to be \ < J§g°¢ of stormbloc units
installed (integral with units). - A W, " Base of soakaway
Min. 1mm thick polypropylene
impermeable membrane to Min. 150mm base to consist
Base of excavation to be level wrap around entire system with “of course sand / gravel.
and free from any debris. minimum 300mm laps a_nd
sealed in accordance with the
manufacturers specification.
SOAKAWAY UTILISING 'STORMBLOC' UNITS
1:25
PO DH SDE | JUL 20 |INITIAL ISSUE
Revision By Chk'd By| Date Comments
TREENWOOD HOUSE
ROWDEN LANE
BRADFORD-ON-AVON
WILTS. BA15 2AU
T: 01225 309400
F: 01225 309401
www slrconsulting.com
Site
LAND WEST OF YAPTON ROAD
MIDDLETON-ON-SEA, BOGNOR REGIS
g Project
E SURFACE WATER DRAINAGE STRATEGY
E Drawing Title
2 DRAINAGE DETAILS
§ SHEET 2 OF 2
§ Scale Date
5 1:25 @ A1 JULY 2020
é Drawing Number Revision
3 0_ 0-5"‘_ 1m 2m 3m 402.06594.00008.07.003 PO
2 I | a0
§ Metres 1:25 | PLANNING |

© This drawing and its content are the copyright of SLR Consulting Ltd and may not be reproduced or amended except by prior written permission. SLR Consulting Ltd accepts no liability for any amendments made by other persons.
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Frontier Fstates Ltd - Middleton

Pianning Can Liz? an Discharge M/45/16/PL - Surface Water Appendix 25

Brainage - Discharge of Conditions 11, 13 & 14 Maintenance & Operation Plan
10 Juiy 207 n
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SLR Consulting Limited has been appointed by Frontier Limited (“the Applicant”) to provide technical
information on the future maintenance of surface water drainage associated with a residential development at
Yapton Poultry Farm in Middleton-on-Sea, West Sussex, PO26 6DY (“the Site”).

This report has been prepared in response to a condition to a planning application (Planning M/45/16/PL), in
order to discharge planning conditions 11, 13 and 14 of the Planning Consent granted on 07/02/2017 to Arun
District Council (ADC), which is the Local Planning Authority (LPA) and West Sussex County Council (WSCC) the
Lead Local Flood Authority (LLFA) in this area.
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Technical information provided in this report on behalf of the Applicant seeks to demonstrate that a robust and
sustainable drainage strategy and maintenance plan has been prepared for the approved surface water
drainage scheme for the Site, and that the requirements of Planning Condition 11, 13 and 14, pursuant to
planning permission (Planning M/45/16/PL), have been satisfied.

Gori

N
NN

The surface water drainage strategy for the development seeks to provide a sustainable and integrated surface
water management scheme for the whole Site and aims to ensure no increase in downstream flood risk by
managing discharges from the development to the local water environment in a controlled manner.

To comply with current guidance and best practice, the quantum and quality of surface water runoff
discharged off-site from any proposed development at this Site will need to be controlled using Sustainable
Drainage Systems (SuDS).

Further detailed requirements as specified in WSCC's SuDS Design Guidance have been specified for the
disposal of surface water runoff, via a range of methods to attenuation storage providing a controlled
discharge from the Site.

Details of the approved surface water drainage layout, and drainage details, have been presented in Appendix
04 for clarity and completeness.

Typical examples of the surface water drainage and SuDS features integrated within the development have
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Maintenance & Operation Plan

Stone-Filled Filter Trench / French Drain {Cut-OfF
firain integrated into landscape to intercept
overfand runoff

Road Gully

S
R N\

DR T L

Linear Drainage Channel *Aco) Medium Duty

\\i\\\\\ A

Stong-Filled Filter Drain / Unear Soakaway
integrated into hard landscape to intercept
overiand runoff

N

SR

R RN
L

Gao-Cellular Storage Crates {Lined and under-
drained on impermeabls soils}

X
R

X \\\\\\\ \

=

N

Linear Drainage Channel *Aco) Heavy Duty

Current best practice guidance document; The SuDS Manual (CIRIA Report C753)!, promotes sustainable water
management through the use of SuDS. There are four main categories of SuDS which are referred to as the

‘four pillars of SuDS’ as shown in Figure 1-1.

The SuDS Manual identifies a hierarchy of SuDS for managing runoff, which is commonly referred to as a

‘management train’:

s Prevention — the use of good site design and housekeeping measures on individual sites to prevent
runoff and pollution (e.g. minimise areas of hard standing).

s Source Control — control of runoff at or very near its source (such as the use of rainwater harvesting).

1 ...CIRIA (2015). Report C753, The SuDS Manual

Page 2

ARUN DISTRICT COUNCIL M/72/20/DOC



Appendix 05

s Site Control — management of water from several sub-catchments (including routing water from roofs

and car parks to one/several large soakaways for the whole site).

s Regional Control — management of runoff from several sites, typically in a retention pond or wetland.
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is generally accepted that the implementation of SuDS as opposed to conventional drainage systems,
ovides several benefits by:

s reducing peak flows to watercourses or sewers and potentially reducing the risk of flooding

downstream;

s reducing the volumes and frequency of water flowing directly to watercourses or sewers from

developed sites;

s improving water quality over conventional surface water sewers by removing pollutants from diffuse

pollutant sources;

s reducing potable water demand through rainwater harvesting;
s improving amenity through the provision of public open spaces and wildlife habitat; and

s replicating natural drainage patterns, including the recharge of groundwater so that base flows are

maintained.
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Maintenance & Operation Plan
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Client directly employed maintenance teams will manage and maintain the long-term integrity and function of
the proposed surface water drainage SuDS facilities that will fall under private ownership.
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The proposed development layout (for layout refer to Appendix 04) provides adequate maintenance access to
all surface water drainage and SuDS features.

Gullies and linear drains are all located within the footprint of the on-site road network and parking bays.
Maintenance access to these features will be readily available from the road network and parking bays for
maintenance vehicles and maintenance operatives.

Maintenance access to the attenuation crate storage and swales will be readily available from the road
network with parking bays for maintenance vehicles and maintenance operatives.

Filter drains will be located within private ownership with minimal maintenance required.
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The following sub-sections provide recommended maintenance schedules and management plans for the
various components of the sustainable surface water drainage system.

The anticipated lifetime of the SuDS facilities, their frequency of replacement, and methods for their
replacement are largely dictated by the choice of installation, manufacturer, and the quality of the
workmanship during construction. Where necessary, these maintenance and management schedules will be
refined by the Applicant once the site is operational to suit the specific site conditions.

Y Craratore maed Wanadisenile
S8 QIWRAT ENY NOTwans

The anticipated maintenance and management plan for the swales and headwalls across the Site associated
with the surface water drainage system is outlined in Table 2-1.

asate sme
SR NN

s
LS

Regular

Maintenance

s Eatats

Remove litter and dehris

"

Monthiy, or when required.

{ut grass - to retain grass height within specified desizgn

range

Acnthly, or whan regquired.

danage other vegetation and remove nuisance plants

Monthiy {during growing season}, ar

whan required.

Oiccasionat

Maintenangs

Re-sead areas of poor vegetation growih, alter plant
ypas to better suit conditions, if reguired

As reguired, or if bare soil is exposed over
10% ar more of the swale freatment area.
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"

or ather damage by re-turfing

Repair arosion g
raeseading

As reguired.

As requirad,

surfaces and reinstate dasign levels

Re~level unaven

Remedial Actions

Scarify and spike topsoil layer 1o improve infiltration
performance, break g
compaction of the sofl surface

iy,

i it deposits and prevent

As required.

As required.

Rernove build

g of sediment on upstream gravel tres

flow spreader or at top of filter strip

Ag raguired.

Remove butld-up of oils or petrol residues using safe

standard practices.

Maonthly for three months after
instaliation.

initial inspection.

1o excessive silt ar debris entars the

Inspect o ensure v
outfall drainage ditch downstream of the Site discharge

or carry out remedial action

Maonthiy,

Monthiy,

and ovarfiows for

v
g

colate out

Inspect inlets, orif
blockages, and clear if required

Three-monthiy. 48 hours after significant

inspect vegetation coverage and / or weed growth, if
requirad, take ramedial action.

L record

storms in the first § months,

Morthly, or when raguired.

Inspect swales and ponds for silt accumul
areas where watar Is ponding for greater than 48 hours

Maonthiy for 6 months, quarterly for 2

o g B R N ey .
inspect vegelation coverage

yvears, ther haif yearty.

Half yearly.

o silt acoumulation,

Inspect inlets and fa
astablish spprogriate sift ramoval frequet

Annuady,

Monitor inspection chambars,

the SubS features, the

PR

5 IS years

Replacemen . )
replacement mare than ance over the anticipated
fifetime of the davelopment.,

With periodic rehahilitation of
swales and headwalis are not expected to reguire full

Pape s
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The anticipated maintenance and management plan for the traditional pipework, associated inspection
chambers / catch pits, gullies and linear drainage channels across the Site associated with the surface water

drainage system is outlined in Table 2-2.

ANMTEHANLE Fan

rams A g§§§§§§§§§§§§§&

Maintenance Ensuring drainage intakes are dear of debeis ¢ siit Manthiy {or as required).

Ty

Yinaed e
RAA JYS
§ ¥

=

t

"

Clear gully pots using silt ‘grabher” or suction {siit

ETGRE

Annaaily.

Gurasional et clean sewer lines, guily tails and linear drainags
Maintenance channals to remaove grease, grit, sediment and
ather debris {o ensure conveyance capadity is not

compramisad.

Cvery B years,

CCTV survey of sewer lings o identify any
defects/signs of
performance degradation such as:

¥ Cracked/deteriorating pipes;

s joints/seals at manheles; Every 10 years.

intermit

HUEH

nienanca . . . . : .
#  High water lines showing regular high stage

i pipes {sign of lack of capacity or
downstrear constraint};

> Suspectad infiltration or

Repalr defects using suitable methods. -
. . temporary repairs may be sufficient in short term o
Remmadial Actions L P N . As reguired.
until scheduled / capital improvements can be

made,

areas of surface ponding / intake bypassing
ng {shotos, inundated areas, depths)
during extreme storm events and investigate the

-
L
-
i
=3
75

Vionitoring As reguirad,

reasoning for this post-storm,

Wwith careful monitoring and timely maintenance
and remedial actions, pipework is not expected to “

raguire full replacement over the anticipated

Hatime of the development,

Replacement With careful maonitoring and timely maintenancs

ard rernedial actions, gullies and linear channed
drains are not expeciad to require full replacement > IS vears
more than once over the anticipated Hifetime of the

aveiopment.

o
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The anticipated maintenance and management plan for filter drains and cut-off drains across the Site
associated with the surface water drainage system is outlined in Table 3-3.

Wl YR

MR &3
Waravioat il ae SNew SNEE MAeadsr DR o vavaev ey avean SR8 v
RNCE MHOY WA JT-LATY LT3N VA INTanands ©ian

0

L

%

Monthiy,

W
napact inlets and cutiets for blockages, and clear if
aguired.

inspact infiltration surfaces for ponding, compaction, silt

Regular inspections .

i
accunudation, record areas where water is nonding for > Monthly, or as reguired.
48 hours,

inspact inlet and facility surface for it accumuiation,

_ . e . Annuazily.
astablish approgriste silt removal fraguencies.

Ramove litter {including eaf litter} and debris from

‘ Monthiy, or as raquirad,
trench surface, and access chambers, ¥, OF 8

Regular Maintenance N ) = . o o o
Manage other vegetation and remove nuisance planis, Maonthly at starg

Remave sediment from access chambers and catch pits. Every 2 years, or as required.

Re-lovel uneven surfaces and reinstate design lovels, As required,
Ramove build-up of sediment on trench surface. As required.

rRemove and dispase of oils or petrol residues using safe

standard practices.

2

i Actions

Remad:

’

As renuirad.

4+

Remove or conirol trae roots whare they are ancraaching

tRLe .
o e ) As reguired.
the sides of the trench

With timely maintenance and remedial actions, trenches

Renfacemsant are not expected to requive full replacement more than w25 year

once ovar the anticipated lifetime of the development.
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The proposed drainage scheme will utilise geo-cellular crates as a mechanism for treatment and attenuation of
surface water runoff.

The anticipated maintenance and management for geo-cellular crates associated with the surface water
drainage system is outlined in Table 3-4.

Tumion! Doy
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e
—

0

R

inspact inlets and overflow pipework and identify any donthly for 3 months, then
areas that are not operating correctiy. annually.

[5)

Inspect inlets and overfiow pipewaork far siit
secumilation and establish mp opriate sHt removal Six manthiy.

Regular inspection

Remove sediment from pre-freatment devices. Annually, or as required.
ingpect / check all inlets, outiats, vents and overflows t
anaure that they ars in good condition and operating as Anratiy.
Monitoring designed.

Survey inside of tank for sediment build-up and remave if

aEcessary.

Evary 5 years.

Remove or control tree roots where they are encroaching
Remedial Actions the sides c? the crates, using recommended methods As reguired.
{e.p. NIUG, 2007 or BS 3988:20100
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