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Client

Mr Mousavizadeh GTA Civils Ltd
Comfort Inn Gloucester House
Arundel Hospitality Ltd 66a Church Walk
Lyminster Road, Littlehampton Burgess Hill
Ref: 7321 West Sussex RH15 9AS

Date: December 2018 I
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1.1 This Statement has been prepared for Comfort Inn, Crossbush Service Station, Lyminster. No

responsibility is accepted to any third party for all or part of this study in connection with this or

any other development.

1.2 GTA Civils Ltd. was appointed by the client to provide a SuDS Drainage Statement (SDS) and

proposed strategy design in order to achieve Planning Approval at said property.

1.3 The second version of this statement has been prepared following a Winter Groundwater

Monitoring Exercise. The drainage strategy has been amended to reflect this result.
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The application site lies within the area administered by Arun District Council (ADC). A site

location map and an aerial view are shown in Appendix A.

The developable site area is 4098m? comprising a parking area and made ground/spoil heaps.

The topographic survey in Appendix B shows the site to be relatively flat with localised variations

in level at an average of 16.00m AOD.

Geology: the BGS records show this area to be underlain by superficial deposits of sand and
gravel which are themselves underlain by London clay. This was borne out by the findings of
intrusive investigations (refer to the Site Investigation extracts in Appendix D) which also

confirmed the presence of varying depths of made ground.

A Winter Groundwater Monitoring Exercise was undertaken between 04/11/19 and 02/04/20 in
2 boreholes within the site. The resultant charts are shown in Appendix D. These show the water
table level rising to 0.2m depth at BHO1 and 0.4m below ground level at BHO2. The layout

showing these 2 borehole locations is shown in Appendix D, too.

Included within the site’s extents - at the southern end - is the head of a watercourse which

conveys water towards the west where it eventually discharges into tributaries of the River Arun.

The local area sewer records show that there are existing public rising mains beyond the
southern boundary and that the existing hotel has its own pumped rising main which discharges

at a point to the east of the site.
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The approved layout shows proposals for 3 new accommodation blocks along with an extension
to the capacity of the existing building. The proposed layouts, including drainage strategy, are
shown in Appendix C.

Proposed surface water drainage: SuDS (Sustainable Urban Drainage Systems) Policy states that

surface water runoff for use must be discharged according to the following hierarchy:

o Infiltration to ground;

o Discharge to a surface water body;

o Discharge to a surface water sewer, highway drain, or another drainage system;

o Discharge to a combined sewer where there are absolutely no other options, and only

where agreed in advance with the relevant sewerage undertaker.

The SuDS Hierarchy (infiltration, watercourses, public sewers, private sewers) was considered.
Given the high water table level (see the S| in Appendix D and section 2.5 above) infiltration

features will not be viable here.

The development's surface water will be routed to the watercourse at the southern end of the
site via an orifice-based control chamber, probably a vortex device such as a hydrobrake. This
will restrict flows to a potential maximum of 2.0{/S which is the practical minimum limit of vortex

devices. This will allow the control of flows while minimising the likelihood of blockages.

The backed up volume of water will be stored in a 1.2m diameter storage pipe at the low level -
initially. The rainwater will be routed via porous pavings' sub-base in the whole car park area.
The drainage strategy layout is shown in Appendix C. Calculation sheets in Appendix E show that

the network will store all the water and not flood.

The proposed parking area will be of permeable paving with a porous sub-base of clean, coarse
granular fill. This will have a 30% void ratio which will provide capacity for the storage of water

while it is discharged to ground and to the water course.

The filtration characteristics of coarse granular fill are excellent. The SuDS Manual published by
CIRIA demonstrates that this will provide sufficient treatment for the 3 main pollution

parameters, namely total suspended solids, metals and hydrocarbons.

Maintenance of the SuDS system will be the overall responsibility of the Applicant. Regular
inspections shall be made of the structure and manholes — in line with industry standards. A

formal Maintenance Plan will be prepared during the next stage.
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Exceedance flows: In the 1 in 1000 years event, initially the storage pipe will overtop, resulting in
a shallow overland flow into the watercourse at the southern boundary. This will act as a drain

for excess flows — in the event of the control manhole clogging up, thereby limiting the impact

of any exceedance.

- End of Statement -
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The positions of pipes shown on this plan are believed to be correct, but Southern Water Services Ltd accept no responsibility
in the event of inaccuracy.
The actual positions should be determnined on site.

O.S. REF. Drawn by: rohandas
TQO205NE

Scale: 1:1250
Title:  302616_Comfort Inn, Lyminster Date: 26/07/2018

Based upon Ordnance Survey Digital Data with the permission of the controller of H.M.S.0. Crown Copyright Reserved
Licence No. WU 298530.

= Southern
—\Water

016205
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SEWER RECORDS PAGE 2 OF 2
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Light Biue o Pl Matrix —2)—  Flushing ch. Mn-s (SW) —( Outfal — 1™ Emptying valve 1steiglt  hundred metrs easting identifier "
> Surface Water Rising Maln Sl Spun Iron —Z=@—  Flushing ch. Mn-s (F&C) =%~ Penstock chamber —(%—  Catchpit 2nddigit hundred metra northing Kdentifir
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Green  ARiRaadt Access Shaft —~ &"’:{"’ Clay —=f Flushing ch. Noe (F&C) —1—  Siom Ovarfiow £ et Srdhlt 94 = FoulComined
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works commencing.

2. Tender or billing drawings shall not be used for construction or the ordering of materials.

3. Do not scale. All dimensions and levels to be site confirmed.

1. The location, size, depth and i_@l\éntiﬁcation of existing services that may be shown or referred to on this
drawing have been assessed frq}ﬁ' non intrusive observations , record drawings or the like. The contractor shall
safely carry out intrusive investig';'gtions, trial holes or soundings prior to commencing work to satisfy himself that
it is safe to proceed and that thé ‘assessments are accurate. any discrepancies shall be notified to gta prior to

4. This drawing shall be read in conjunction with all relevant architects, consultants drawings and specifications,

together with H&S plan requirements

5. Copyright : This drawing must not be copied, amended nor reproduced without the prior written agreement

of gta.

6. All drawings specifications and recommendations made by gta are subject to Local Authority and other
relevant Statutory Authorities approval. Any works or services made abortive due to the client proceeding prior
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R18-12799

monitoring period may have been influenced by percolation of surface water into the standpipe
installation.

4. STORMWATER INFILTRATION SYSTEMS

In situ infiltration testing® was carried out in both trial pits. During each test performed, the
water level within the test pit did not fall below 75% to 25% of the initial test depth and
calculation of the soil infiltration rate in accordance with the BRE digest was not possible. For
each test, the soil infiltration rate has therefore been calculated by dividing the volume of water
lost during the test by the product of the average surface area of the trial pit in contact with
water during the test period and the test duration in seconds.

In situ infiltration testing? was also undertaken within boreholes WS01 and WS02.
The infiltration rates derived from the tests are summarised in the following table.

Table 1. Calculated Infiltration Rates

Exol Test Response Infiltrati Rate (f)
xploratory Zone Depth (m) nfiltration Rate
Hole Stratum (m/sec)
Top Bottom
WSo1 Negligible — the water level fell only
2.00 3.00 London Clay Formation 10mm during the test period of 185
Borehole .
minutes
WSo02 Negligible — the water level fell only
1.00 2.60 Raised Beach Deposits 20mm during the test period of 190
Borehole .
minutes
TPOL 050 | 0.80 London Clay Formation 1.9 x 10°
Trial pit
TPO2 . . %
Trial pit 0.35 0.65 Raised Beach Deposits 1.0x 10

The results from the infiltration tests indicate that the underlying natural soils possess poor to
negligible infiltration characteristics. The results should be provided to engineers responsible for
the design of the drainage system.

Ashdown Site Investigation Ltd.
April 2018

1 Conducted in general accordance with the requirements of BRE 365, Soakaway Design.
2 Conducted in accordance with The Soakaway Design Guide, published by Kent County Council, July 2000.
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ASHDQWN SITE

INVESS ATION Site Name: Site Adjacent to Comfort Inn, Arundel, West Sussex

\\Q\\\\\\X\\

Job Number: R18-12799
Start Date: 06/03/2018
Trial Pit Number:
_ End Date: 06/03/2018 TPO1 Sheet 1 of 1
Samples and In Situ Testing Depth/
ep .
Sam%‘zge“ Depth From {(m)  Depth To {m) Test Result Legend Reduced Level Stratum Description
0.00 A Topsoil.
0.10 { MADE GROUND/ Reworked: Light brown mottled light grey and orange brown
D 0.20 k R . ! . . .
{ gravelly silty clay. Gravel is angular to subrounded fine to coarse flint with occasional
0.30 A1
] cobbles.
D 0.40 ] Relict topsoil: Dark brown gravelly slightly sandy silty clay.
e 0.50 1 Light brown CLAY with occasional subrounded to rounded fine to coarse gravel of
e - flint. {London Clay Formation}
D 0.80 — 0.80 J End of trial pit at 0.80m
Remarks
Groundwater: Trial pit dry on completion.
ey 8 Excavation Method: HDP
Stability: Trial pit stable on completion. Pit Length' 0.30m
Pit Width: 0.28m
Notes: n/a
Made By: R
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ASHDQWN SITE

INVESS ATION
\\Q\\\\\\X\\

Site Name: Site Adjacent to Comfort Inn, Arundel, West Sussex

Job Number: R18-12799
Start Date: 06/03/2018
Borehole Number:
“ End Date: 06/03/2018 WSO]- Sheet 1 of 1
Samples and In Situ Testing
Standpipe Legend Depth Stratum Description
Sample/ Test Type Depth From (m} Depth To (m) Test Result
0.00 Topsoil.
0.10 { MADE GROUND/ Reworked: Brown very gravelly slightly sandy silty clay. Gravel
0.20 is angular to subangular fine to coarse flint.
D 0.30 0.50 1 0 - - —
0.35 - rganic material {bark chippings).
] Relict topsoil.
0.50
1 Grey mottled orange brown CLAY with occasional angular to subangular fine to
D 0.60 1 . A
4 coarse gravel of flint. {London Clay Formation}
D 1.20
1 with rare gravel of flint below 1.30m depth.
D 1.80
"] with no flint gravel and becoming light grey below 2.00m depth.
D 2.20
D 2.80
3.00 i End of borehole at 3.00m
Remarks
Groundwater: Borehole dry on completion. Excavation Method: WLS
Stability: Borehole stable on completion.
Borehole Diameter: Various
Notes: n/a
Made By: R
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GTA Civils Ltd

66ba Church Walk
Burgess Hill
West Sussex RH15 9AS

COMFORT INN
LYMINSTER ROAD
LITTLEHAMPTON

Date 06/07/2020
File 7321 NETWORK.MDX

Designed by DMS
Checked by MR

Micro Drainage

Network 2018.1

Return Period

M

Maximum Rainfall
Maximum Time of Concentration

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

(years) 1 Foul Sewage (l1/s/ha) 0.000 Maximum Backdrop Height (m)
5-60 (mm) 19.500 Volumetric Runoff Coeff. 0.750 Min Design Depth for Optimisation (m)
Ratio R 0.350 PIMP (%) 100 Min Vel for Auto Design only (m/s)
(mm/hr) 0 Add Flow / Climate Change (%) 0 Min Slope for Optimisation (1:X)
(mins) 30 Minimum Backdrop Height (m) 0.200

Designed with Level Inverts

Time Area Diagram for Storm

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

0-4 0.109 4-8 0.062

Total Area Contributing (ha) = 0.171

Total Pipe Volume (m3) = 34.368

1.500
1.200
1.00
500

S1.
S1.
S1.
S1.

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
000 21.750 0.275 79.1 0.14¢9 5.00 0.0 0.600 o Pipe/Conduit
001 30.140 0.077 391.4 (0.022 0.00 0.0 0.600 o Pipe/Conduit
002 10.480 0.130 80.6 (0.000 0.00 0.0 0.600 o Pipe/Conduit
003 3.500 0.035 100.0 0.000 0.00 0.0 0.600 o Pipe/Conduit
Network Results Table
PN Rain T.C. US/IL % I.Area 2 Base Foul Add Flow Vel Cap
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s)
S$1.000 0.00 5.42 0.149 0.0 0.0 0.0 o.87 6.8
S51.001 0.00 5.69 1 0.171 0.0 0.0 0.0 1.88 2131.7
51.002 0.00 5.89 12.870 0.171 0.0 0.0 0.0 .84 6.7
51.003 0.00 5.96 12.740 0.171 0.0 0.0 0.0 6.0
Free Flowing Cutfall Details for Storm
outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
$1.003 SHWALL 13.300 12.705 0.000 0 0

Auto
Design

Flow
(1/s)

o O O O

o O O O

©1982-2018 Innovyze
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GTA Civils Ltd

66a Church Walk COMFORT INN
Burgess Hill LYMINSTER ROAD
West Sussex RHL15 9AS LITTLEHAMPTON
Date 06/07/2020 Designed by DMS
File 7321 NETWORK.MDX Checked by MR
Micro Drainage Network 2018.1

Online Controls for Storm

Hydro—-Brake® Optimum Manhole: S3, DS/PN: $1.002, Volume (m3): 42.9

Unit Reference MD-SHE-0057-2000-2000-2000 Sump Available Yes
Design Head (m) 2.000 Diameter (mm) 57
Design Flow (1/s) 2.0 Invert Level (m) 12.870
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 75
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200
Application Surface
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 2.000 2.0 Kick-Flo® 0.506
Flush-Flo™ 0.247 1.3|Mean Flow over Head Range - 1.5

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

Depth (m) Flow (1/s) |[Depth (m) Flow (l/s) |Depth (m) Flow (l/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s)

0.100 1.2 0.600 1.2 1.600 1.8 2.600 2.3 5.000 3.0 7.500 3.7
0.200 1.3 0.800 1.3 1.800 1.9 3.000 2.4 5.500 3.2 8.000 3.8
0.300 1.3 1.000 1.5 2.000 2.0 3.500 2.6 6.000 3.3 8.500 3.9
0.400 1.3 1.200 1.6 2.200 2.1 4.000 2.1 6.500 3.4 9.000 4.0
0.500 1.1 1.400 1.7 2.400 2.2 4.500 2.9 7.000 3.6 9.500 4.1

©1982-2018 Innovyze
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GTA Civils Ltd

66a Church Walk COMFORT INN
Burgess Hill LYMINSTER ROAD
West Sussex RHL15 9AS LITTLEHAMPTON
Date 06/07/2020 Designed by DMS
File 7321 NETWORK.MDX Checked by MR
Micro Drainage Network 2018.1

Storage Structures for Storm

Porous Car Park Manhole: S1, DS/PN: S1.000

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.30 Slope (1:X) 40.0
Membrane Percolation (mm/hr) 1000 Invert Level (m) 14.180 Depression Storage (mm) 0

Max Percolation (1/s) 2514.7 Width (m) 18.4 Evaporation (mm/day) 0

Safety Factor 2.0 Length (m) 492.0 Membrane Depth (mm) 0

©1982-2018 Innovyze
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GTA Civils Ltd

66ba Church Walk
Burgess Hill
West Sussex RH15

COMFORT INN
LYMINSTER ROAD
9AS LITTLEHAMPTON

Date 06/07/2020

Designed by DMS

File 7321 NETWORK.MDX Checked by MR

Micro Drainage

Network 2018.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

US/MH Level
PN Name Exceeded

S1. 52
51.002 53
51.003 54

Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 2.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (rmm) 0 Additional Flow — % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls O Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls O
Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.500 Cv (Summer)} 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF
Profile(s) Summer and Winter
Duration(s) (mins}) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, %60, 1440, 2160, 2880,
4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water Surcharged Flooded Pipe
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
51.001 S2 360 Winter 100 +40% 30/120 Winter 0.671 0.000 0.01 8.9 SURCHARGED
51.002 S3 360 Winter 100 +40% 1/15 Summer 14.818 1.848 0.000 0.31 2.0 SURCHARGED
51.003 S4 180 Winter 100 +40% 12.783 -0.057 0.000 0.39 2.0 OK

©1982-2018 Innovyze
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