PERSIMNON

Client: Persimmon Homes Thames Valley

Project Title: 19163- Sites A2 & B6 Littlehampton, West Sussex
Rev: - 1st Issue

Date — 14t May 2020

Drainage Consultee Response for Residential Development at Hampton Park,
Parcels A2 & B6, Toddington Road, Littlehampton. Ref LU/90/20/doc

1.0 Introduction

1.01 Banners Gate have been commissioned by Persimmon Homes Thames Valley to undertake
the drainage design for the development. This design has been issued by the Client to discharge pre-
commencement Planning drainage conditions and we have been asked to address the subsequent
Arun Council Drainage Consultee response dated 5" May 2020. In addition, Southern Water have
raised a query relating to an existing foul pumping main which is located adjacent to the eastern
boundary of the A2 development parcel.

1.02 The text of the response is indicated below for referencing purposes. In addition, further
correspondence has been received requesting information to address the Surface Water Proposals
Checklist published jointly by Arun District Council and Chichester District Council. Specific answers
are provided to each point raised in blue text with direction to an expanded explanation, as necessary.

From:Paul Cann

Sent:05 May 2020 12:21

To:Planning.Responses, Sarah Burrow

Subject:RE: Planning Consultation on LU/90/20/DOC

Comments on surface water drainage.

Has infiltration been ruled out on this site? Provide evidence. Please nofe that all comments below
assume that infiltration has been ruled out. If infiltration was proven not to be feasible, then provide
evidence of how this phase fits info the overall North Toddington development strateqgy, including the
agreed allowable/discharge rates from this phase. BG- Please refer to section Sections 2.84 to 2.08
inclusive. Infiltration is not feasible due o underiying clay layer and site is at potential risk of
solution features. Leap Geolechnical Report advises there may be a risk of swallow holes that
cannot be discounted and that it is essential that alf efforts {o minimise surface water migration
into the ground are adhered {o. This preciudes the use of infiltration method of swrface water
disposal, Please refer to sections 2.01 & 2.02 and Appendix A~ Mayer Brown Surface Water West
of Wetlands Drainage Strategy Extracts.

1. Provide groundwater monitoring data. Please refer to ¢f 287 and Appendix B which
contains extracts of the Leap Environmental Geotechnical Report April 2020, Also refer
to Appendix € which confirms the rainfall and river flow data published by EA for
raference.

2. With reference fo Southern Waters consultation, listing issues to be addressed, please show
the foul rising main on the layout drawing/s. Foul Rising Main indicated on drawing
19163/1 008104, Extent of tanked permeable paving amended to be &m from foul rising
main, 3m wide easement hoth sides of existing foul rising main added.
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Are Southern Water adopting any part of the surface water onsite drainage system? Client
aniering Section 184 Agreement with {COSA. See section 4.014

Indicate allowable discharge rates on the plans and provide hydrobrake technical data sheets
from the manufacturer. Allowabie discharge rates indicated on drawing no 18183/{808104
at control chambers. Hydrobrake tech dafa sheets and Construction dsialls are
contained within Appendix D.

Provide hydraulic calculations to confirm that the 1 in 100 year storm event (+40% allowance
for climate change) can be stored within the system/on site. Planning Condition 18 stafes
swiface water attenuation to accommodate 100 vear + 30% for climate change is
provided. An allowable surface water discharge of 5 /s per parcel has been confirmad in
the approved Maver Brown Surface Water Strategy. See section 2.82. Refer o Appendix
£ for calculations.

Provide fully detailed construction drawings fo include manholes including catchpits &
hydrobrake chambers, gullies, channel drains, permeable paving and outlet sumps/diffuser unit,
storage tanks, rodding eyes, pipe bedding, efc. Piease rafer to drawing no's 181683/381 REY
8,311,323 REV A 326 REV A GEQlght 780mm ~ 500mwm Datasheet,& Online Bridged
Attenuation Tank-Standard Detail,

Specify materials of all pipework. Pipe materials currently indicated but may be amended
1o plastic dependant on Client preference and adoption requirements of ICOSA,

Specify diameter and gradients of ALL pipework on the network. Noted and added. Please
refer (o drawings no's 19163/4008104,121 REV H,122 REV H.

Provide a vent on each tank. Geocomposite high level vent indicaled. Please refer o
Online Bridged Attenuation Tank-Standard Detaill

Indicate base levels of permeable paving and outlet invert levels. Noted and added.

Add note that all pipes are fo be connected soffit to soffit. Where pipes of differing diameters
are connecting to one another, show the connecting invert level. Noted

Where connections are not being made fo manholes, the oblique 45 degree junctions are to be
used. Add nofe. Saddie conneciion note added.

Pipes connecting to the 900mm oversized pipe must connect at soffit to soffit level not invert to
invert. Can the storage tank be increased in size fto remove the need for the 900mm pipe?
Design amanded to omit oversized pipe and drainage rationalised in Parce! BE. Pleass
refer to drawings 19163/1008104, 121 REVH & 122 REV

Can the CS2 tank be online rather than offline? Tank now on-ling as reguested.

Gully north of HB2 control chamber is connecting against the flow. Reconfigure the
arrangements here to improve the situation. Appreciate comment but the road gulley connection
is discharging to the sump of the hydobrake. ¥We have endeavoured to try and produce a
practical design and taking into consideration the outfall location and the orientation of
the various connections believe it is 8 more practival arrangsment, |t would be
appreciated if the arrangement could be acespled in this instance.

Western spur — provide diameter/levels/gradient. Noted and added

Gullies downstream of S8 — stagger connections so not opposite one another. Gulisy
connections amended as requesied.

Alter colour of permeable paving outline ie. not blue, in order to avoid confusion. Noted and
amended.

Specify manhole S18 as a catchpit. Drainage design has been rationalised in this area but
a CP has heen added to the connection prior 1o the cellular storage tank.

Rather than running pipes under the permeable paving, can they be connected info the paving
via diffuser units? The tanked parmsable construction has been provided to provide a
degree of treatment to the surface water runoff from communal carpark areas. The
perception is these areas could he at a marginally higher risk of pollution associated
with oil leaks ete. The construction of these has been kept relatively shallow. Outlet
sumps have been specified at low points in the tanked car park and their purpose is to
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facilitate maintenance and if there are any issues with the operation of the car park in
terme of drainage they will be apparent at these points. We have been guestioned on the
pravious schemes on how distributors such as permovoid ete can be maintained which
is not practically possibie.

Any queries, please let me know.
Regards

Paul Cann
Principal Engineer (Drainage)

Paul Cann | Principal Engineer (Drainage), Engineering Services, Arun District Council | Location: First Floor, Arun
Civic Centre, Malfravers Road, Littlehampton, BN17 5LF

Internal: 37819 | External: +44 (0) 1903 737819 | Fax: +44 (0) 1903 716019 | E-mail:
Paul. Cann@arun.qov.uk Arun is Working in Partnership with Chichester District Council

2.00 Surface Water Drainage Design Strateqy

2.01 Overall North Toddington Development Strategy.

2.02 We have been is liaison with Mayer Brown who undertook the overall development strategy for
North Toddington. Please find attached an email dated 12/05/2020 confirming the proposed site in
context with the overall development drainage strategy. Relevant extracts from the Surface Water West
of Wetlands Drainage Strategy have been kindly been provided by Mayer Brown. This confirms that an
allowable surface water discharge of 5 I/s per second for each parcel has been allowed for within the
receiving development infrastructure. Please refer to Appendix A.

2.03  The potential for the use of infiltration as a viable method of surface water disposal is discussed
below.

2.04 Groundwater, Infiltration & Solution Features

2.05 The Client has commissioned Leap Environmental to undertake a Geotechnical Investigation
on the site. Relevant extracts from the report reference LP2128 dated 9t April 2020 have been
appended for reference.

2.06 The report has confirmed the site is underlain by firm becoming stiff silty clays up to depths of
3.1m but generally at depths between 1,7m and 2m begl. These were underlain by a loose to medium
dense gravelly fine to coarse sand with gravel of flint and occasional sandy ironstone. The sand layer
ranged from 1.7m with deeper deposits proven to 6.2m begl. The sand was underlain by chalk bedrock.

2.07  Groundwater monitoring was undertaken on 6 occasions between 17t January a sewer 18t
March 2020 has confirmed that the underlying groundwater levels are 5.25m and 5.62m below existing
ground levels. It should be noted that this was over a period of sustained winter storms which occurred
in February 2020. On inspection of the Weekly Rainfall and River Flow Bulletin. 19t to 25t February
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PERSIMMON > A
published by Environment Agency a 131% increase over the long-term average rainfall is noted
between November 2019 and January 2020.See attached in Appendix C for information.

2.08 Section 26 on Page 34 of the report advises that the site is an area at potential risk of solution
features with the underlying chalk strata. There may be a risk of swallow holes that cannot be
discounted and that it is essential that all efforts to minimise surface water migration into the ground
are adhered to.

2.09 The taking into consideration the clay superficial near surface layer encountered on the site,
which will have poor infiltration characteristics; and the advice relating to solution features the use of
infiltration as an appropriate method of surface water disposal has been discounted.

3.00 Southern Water Consultee comments.

3.01 As requested the location of the existing foul pumping rising main has been indicated on the
revised drawings as indicated on the attached drawing issue sheet. The extent of the indicated
proposed tanked permeable paving has been amended to ensure that it is not within 5m of the existing
rising main as requested.

4.00 Parcels A2 & B6 Surface Water Drainage Strategy.

4.01 We can confirm that our Client is entering into a Section 104 Agreement with ICOSA Ltd forthe
adoption of the on-site drainage system. The extent of the proposed adoption is indicated on drawing
no. 19163/100. ICOSA are an OFWAT approved NAV, (New Appointments and Variations); company
who provide a water / sewerage service to customers in an area which was previously provided by the
incumbent provider.

4.02 The proposed foul drainage from each development parcel will discharge into existing foul
sewer infrastructure which has been constructed to accommodate them.

4.03  The on-site surface water systems have been designed to restrict the surface water run-off from
each development parcel to 5 I/s and surface water attenuation has been provided to accommodate
the 100 year + 30% climate change allowance. This is in accordance with Condition 10 of the Planning
approval and the agreed overall development strategy promoted by Mayer Brown.

4.05 In order to provide a degree of water quality treatment communal parking areas will be tanked
permeable paving construction.

4.06 The attached civil engineering design drawings as indicated on the attached drawing issue
sheet have been amended to reflect the additional information requested by Arun Council, Engineering
Services, Drainage Section. Details relating to the hydrobrake controls for each parcel have been
appended for information. It should be noted that the cellular storage approved for adoption by ICOSA
utilises a through pipe at invert level with the storage volume in the form of crates constructed above.
This arrangement prevents silt and detritus accumulating within the storage tank and allows for ready
access for jetting and maintenance.
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5.00 Conclusion

5.01 The A2 & B6 Parcels development strategy is in accordance with the approved overall
development strategy promoted by Mayer Brown.

5.02 As required the potential use of infiltration as a viable means of surface water disposal has
been explored and discounted due to the encountered site conditions and the recommendations of the
Leap Environmental Geotechnical Report

5.03  An existing groundwater level of 5.25m begl has been confirmed through a monitoring exercise.

5.04 The existing Southern Water foul rising main that crosses the site adjacent to the Parcel A2
boundary has been accommodated within the design.

5.05 The on-site sewerage systems have been offered for adoption by the Client to ICOSA under a
Section 104 Agreement under the Water Industries Act.

5.06 The design details have been updated and additional information has been added to reflect
Arun Council, Engineering Services, Drainage Section comments.

John Byrne-Director. For and on behalf of Banners Gate Ltd

Enc. Appendices
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APPENDIX A

Mayer Brown Surface Water West of Wetlands Drainage Strategy Extracts.
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John erne
From: john byrne [

Sent: 14 May 2020 10:36

To: John Byrne

Subject: FW: 2020-05-11-19163-PARCELS A2 & B6, Littlehampton - Drainage Drawings
Attachments: 112U.PDF; LU.90.20.DOC - ADC DRAINAGE ENGINEERS RESPONSE.PDF;

PHLITTLE_Surface Water Drainage Strategy_West of Wetlands_24.01.2019_Text
Only.pdf; Appendix | - Drainage Strategy, West of Wetlands.pdf; Appendix C - Arun
DC Drainage Correspondence.pdf

Sent: 12 May 2020 16:16
To: John Byrne

Subject: RE: 2020-05-11-19163-PARCELS A2 & B6, Littlehampton - Drainage Drawings
Hi John,

Each RM application for individual parcel needs {o discharge the relevant outline condifions
The drainage related outline planning conditions are;
«  Condition 10 « Surface Water Drainags
e Condition 11 & 12 ~ W fa‘(sfcourﬂss and associated
¢ Condition 13 - Foul Waler

Lots of parceds on the west of wellands had been approved & bullt but the conditions were never dischat :;; d.
Therefore, we completed cateh all documenis that encompass the almost the entire west of wellands areas / parcels.

Al fuiture {rem amwg ?\‘E\f a;,pi Cciaon\ o the west of wellands areas need o include or refer to these documenis,
wetransfer link here: hltps e Wyl iWWY Gl
The approval of the Condition 10 doecument from the Arun drainage leam s localed in attached Appendix

The salient information that | bellgve vou require now is highlighted on the altached text only part of the repaort,

We agreed § HHres /second from parcels A2 & BEE dolal com E_swed of 10 iitres/sec), BUT 4 is also necessary to prove
infiltration drainage s not feasible. See paragraph hs 2.60 & 2.72. i infiltration is possible { can be used in conjunction
with the agreed combined discharge of 5 itres / sea.

We did not offer / suggest this initially but had o agree to it in order (o get # over the line with Arun DC.

Please call me on the number below if vou wish {o discuss.
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Sean Folex

From: Laura Gibbons <Laura.Gibbons@arun.gov.uk>

Sent: 16 January 2019 11:05

To: Sean Foley

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq;
Fatima Evernden; Tracey Headley-Smith; Alex Wray; Adam Winstone

Subject: RE: Planning Consultation on LU/345/18/DOC

Hi Sean,

Condition 10
P armn now happy for you to submit the details formally to planning to discharge condition 10,

Condition 11

i think it would be most practical whilst awaiting corsent from the EA to provide us with two potential schemas, ie,
one prasuming consent is achievable, And one presuming that consent will not be granted which demonstrates
sufficient easement to the watercourse,

Please abso speak with Tracey Headley-Smith {copied in} regarding this condition,

Condition 12
Please provide svidence that application for consent has been appliad for by the end of tomorrow.

Kind Regards,

Laura Gibbona, MEng, GMICE
Engineer (Drainage & Coastal)

Laurae Gibbons E Engineer {Drainage & Ceastal), Engineering Services, Arun Ristrict Coungl i Location: First Flogr, Arun Civic Cenire,
: Maltravers Road, Littiehampton, BN17 SUF
Internal 37218 | Bxternal +49 (0) 1903 737818 | Fav +94 (0) 1503 716018 | E-miail laura,aibbons@arun.aov.uk
Arurr s Working in Partnershin with Chichester District Council
Visit Arun's web site at hiftpl/ www . arun.gov.uk/ and www . chichaster.gov.uk

oy s
w § A

From: Sean Foley

Sent: 11 January 2019 16:42

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray; Adam Winstone

Subject: RE: Planning Consultation on LU/345/18/DOC

Laura,

Please see below in red and attached is a link to the updated DOC report that takes these comments into account:
The wetransfer link is here: hitps/iws [i/-eCONn8aBRT

With this in mind | believe we are now agreed on surface water condition 10, which will hopefully prevent a temporary
stop notice being served.

We will endeavour resolve conditions 11 & 12 asap.

ARUN DISTRICT COUNCIL LU/90/20/DOC



Many thanks

Sean Foley

From: Laura Gibbons [mailto:Laura.Gibbons@arun.gov.uk]
Sent: 11 January 2019 13:19

To: sean Foley [

Subject: RE: Planning Consultation on LU/345/18/DOC

Hi Sean,
Thanks for the prompt responss,

Comments Regarding Condition 10
e  The area at point 11 {PN 31.000) in the model and plan are inconsistant, Within the mode! you have 0.215

ha impermeable area at PN3L.000 and 0.043 ha at PNIL.001. This is less than the §.358 ha on plan. The

pther areas are okay a5 you have clarifisd that they are totals,

NG SNy el

oty

fuan \¢

#  The attenuation vohume on plan at 3.000 i inconsistent 1o that in the model, 86mA3 and 82mA3
respectively.

R P
» I eaaneys
LD

. ‘i\'\\"‘:

»  Please can you confirm if all manholes/ gullies upstream of connectinns into alfenuation tanks and
permeable sub bases are catchpits/sumps.

Comiments Begarding Conditions 11 and 12

{ still do not believe svidence has been submitted regarding consents from the EA o infill the reservoir and its
assnciated DB ditch.. Please provide this so that condition 11 and 12 can be discharged? N.B. This needs 1o be
submitted now as it is within the phase 2 development area.

Kind Regards,

Laura Gibbons, MEng, GMICE

Enginssr (Drainage & Coastal

ARUN DISTRICT COUNCIL LU/90/20/DOC



3 i s, + Councl | Location: First Floor, Arun Civie Ces

Malt avers Road, Lt ehan*ﬂ.on BN‘* 5LF
Internal 37818 | External: +44 (D) 1903 737818 | Fax: +44 (0} 1903 716018 | E-mail:
Arun is Working in Partnershnip with Chichester District Councl

Visit Arun's web site at htto/dwww . aryn. gov.uk/ and www. chichaster. gov.uk

¥

lBura.qibbons@arun. gov.uk

From: Sean Foley

Sent: 11 January 2019 07:56

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray; Adam Winstone

Subject: RE: Planning Consultation on LU/345/18/DOC

Excellant nows, Pleass oo halow,
Altached s an wc?”m fer fink o § @ updaied dralnage report which is cirea 70MEB with appendices. Therefore have
alzo attached the text only part of the raport.

hitpsiwe - 4uD>j<"m; L4

From: Laura Gibbons [maitto: Laura. Gibbons@arun.gov.uk]
Sent: 10 January 2019 16:29
To: Sean Foley

Subject: RE: Planning Consultation on LU/345/18/DOC
Hi Sean,
| have reviewed the information you have provided. To summarise what needs 1o be resolved:

1. There arg numercus inconsistencies between plans and calculations regarding cover levels and invert leveals
of MHa. Please complets a full review and ensurs all mmnfsstmmps are rervwerj

2. There are inconsistencies batween impermeabls areas on plan and those modellad at points 113, 18 and 22,
Pieaw increase the areas in calculations so that they are consistent with those on plan.

ARUN DISTRICT COUNCIL LU/90/20/DOC



3. Your summary of the pipe network doesn’t show the very top extent of Phass 2. The AD drawings do not

(nce you have supplied these details and | have reviewed they are correct we will be at a point where all
refevant details can be submitted through planning to discharge the condition.

Kind Regards,

Laura Gibbons, MEng, GMICE
Engineer {(Drainage & Coastal)

i | bocation: Firgt Fioor, Arun Civio Centre,

Maltx avers r\oad, Lsr:!ehamp”on BN‘J SLF
Internal: 37818 | External: +44 (0) 1903 737818 | Fax: +44 () 19032 716018 | E-mailr laura.giboons@arun. gov.uk

Arun is Working in Parbnershup with Chichester District Councs
Visit &rurt's wel site ab hifn/wwveanun.aov.adk/ and www. chichester.gov.uk

&

From: Sean Foley [N

Sent: 10 January 2019 12:26

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray; Adam Winstone

Subject: RE: Planning Consultation on LU/345/18/DOC

Importance: High

ing developad s Phase 2 and the exiant of this BM application within the west of wetlands
s on e attached PDF, titled “Fhase 2 — Proposasd Layout

i

, Partial B2, Partial B4) - Full Drainage detaills have been supplied in

Fu

o  Phase 2 {Parcel G, Partal C&

Appendix N {MBL Estate Road layout and detalls) and Appendix O (RMJA Plots or sub-catchmant layourt and
detaiis). M JA have not mdﬂ riaken dataiied drainags modeiling n'ns{":of\a.m.q 3 of t’wzr sub-catchments
because i is unnecassary o do this. MJA have howsver underiaken the deialled design of the plot drainage
W these sui- sstsi ments in accordance with Buliding Reguiations Part H & B8 EN N TE2.

(FParcels B3 & BS) - RM determinad. Constructad. | believe the last correspn rscer.\,n gn thisis
E have ext idmﬁd the condition 10 Information below. The Glanvills Appendix | is also allached

?E*& i“\“)\: 2 is within the purpls "Sub-Oaichment Quifall B, which ?"-a\ a proposed di%{‘i’:arg ry’ 2217 litres
Noond VoL ew;r.ai on Parcels B3 R\E *kés U d;;srm,\ imately 50% of this sub-catchment areas, which
&\r ngt 9 peak al iowabi»ﬂ discharge of 120 lilres / second for the Bovis ‘;z 2. Howsvar, the Glanviile

‘i ategy has now been supear seri xed by MH & drainage strategy, which is subject o our ongoing

ARUN DISTRICT COUNCIL LU/90/20/DOC



Condition 18 ADC Engineers have asked for confiymation that the total Bow frony the site i consistent with the
proposact Hows ealculated in the Glantlle Site-wide Surface Water Draivages Outfall Strategy of 19 dMay 2015,
e;:»vi'ﬁfafiy‘ apperdin 1 They bave suggested an overlay of asch phase o be shown on the proposs --::i discharge rate

atchment layout, showing it asa F}E cproriion of the catchment., The sabe comymart was made inrefationto
apgagmtmn LESPRI16/000 and additional information was provided. Please could Hhe same information be
submnitted i relation to this DO sppiication.

-

e Parcel Al - RM determined. Construciad. The RM application was accompaniad by the atfachad suriacs
wWa rdranaoe sirategy repart and S.SSGCEaiFﬁ ealculations pro viuced by Glamville, The final autiall ipeation
?”-6:: now been supersadead by MBL s drainage sirategy, which is subject 1o our ongoing discussions

s what vou are fooking for inrefation 1o the catehments,  Hhis is correct | baliove you now have all
ym- requirg. Please advise If siherwise,

We will now update the DOC Report 1o take account of what we've discussed / agraad.
Regards,

Sean Folay

From: Sean Foley
Sent: 09 January 2019 18:20

To: 'Laura Gibbons' <iaura.Gibbons@arun.zov. uk>

Subject: RE: Planning Consultation on LU/345/18/DOC

We have already supplied the detalls for the areas thal are currently being developad. Reler o Appandices Nito R of
the DQC report daled 07/11/2018.

| have also addressaed your commanis in graen below. I possible I'd like to discuss ;‘m rit &y below ahout the
“eatchment plany”. Before wa embark on providing this Pd like 1o understand exactly what you reguire

Ragards,
Sean
From: Laura Gibbons [mailto:Laura. Gibbons@arun.gov.uk]

Sent: 09 January 2019 16:14
To: Sean Foley

Subject: RE: Planning Consultation on LU/345/18/DOC

Sean,
{think thers is some confusion regarding the level of detail | require. 1 reguire full drainage details of the areas which
are currently being developed without pre-commencemant conditions having been discharged. Without this there is

5
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a continued breach of the planning permission and a Temporary Stop Notice will be served. | will reguires this level of
detatt for each future parcel and their respective DOC application prioy o commencemeant,

| have provided soms comments balow in blue. P would like to complete my next review when alf details ars
provided, rather than taking a piscemeal approach which is not time effective.

Look forward to receiving the necessary details,
Kind Regards,

Laura Gibbons, MEng, GMICE
Enginssr (Drainage & Coastal

Enginesr {Drainage & Coastal}, Engineering Services, Arun Ristrict Coungi i Location: First Floor, Arun Civic Centre,
Maltravers Road, Litiishampion, BN17 5LF
Internals 37616 | Externals +44 (0) 1902 737818 | Fax: +44 () 1903 718018 | E-mail: lsura.gibbons@arun.gov.uk
Arun is Working in Partnership with Chichester District Councll
Visit Arun's web site at htbo/eeww argn gov gk/ and www. chichaster aov.uk

2
\“‘Q\\ [avs fha onviranmant - hin it
k\\\\»\§ ..... S ATHD I RTnQn mn \ ny

From: Sean Foley

Sent: 09 January 2019 15:01

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray

Subject: RE: Planning Consultation on LU/345/18/DOC

Importance: High

Laura,
Thanks. Please see below in red.

With the recent correspondence and attached in mind we have absolute confidence that the proposed surface water
network is fit for purpose:
o Peak rate of discharge is a significant improvement when compared to the pre-demolition figure
¢ There is sufficient storage volume on site to cater for the critical 1in00yr+CC storm event, even with a fully
surcharged outfall
o There is no flooding for the 1in30yr event with a fully surcharge outfall
¢ Inthe unlikely event the surface water is overwhelmed by a storm event in excess 1in100yr, or the
outfall/pipe experience a blockage the resulting floodwater can flow safely within the road network into the
wetlands leaving the new properties unaffected

Regards,

Sean Foley
Principal Engineer

Maier Brown Ltd

From: Laura Gibbons [maitto: Laura. Gibbons@arun.gov.uk]

Sent: 09 January 2019 11:23
To: Sean Foley

ARUN DISTRICT COUNCIL LU/90/20/DOC
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and therefore evidence the requiremsnt for either a fiat sub bass to provide greater depths of stone in

3wl review this in due course.

&} {12} 1am happy for all free discharge rates to be provided on plan and within the report for the 1 in 1 year
i ppy g P P p Y

Kind Regards,

Laura Gibbons, MEng, GMICE
Enginear (Drainage & Coastal)

Laurs Gibhons | Enginesr {Drainage & Ooastal), Sngineering Services, Arun District Counci | Location: First Fioor, Arun Civic Centre,
i Maltravers Read, Litishampion, BNI7 5LF

internzlc 37818 | Externals +44 (0) 1903 737818 | Faxe +43 (0) 1903 7168018 | E-mail laura.sibhons@arun.aov.uk
Arun is Working in Partaershig with Chichester District Counci
Visit Arun's web site at hitp//www.arun,gov.uk/ and www chichaster.aov.uk
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From: Sean Foley

Sent: 08 January 2019 13:13

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray

Subject: RE: Planning Consultation on LU/345/18/DOC

Importance: High

Laura,

Regarding point 3 below:

Please find attached the phase 2 drainage composite plan. I've sent you the phase 2 information because this is the
area that has been designed to a construction standard level of detail.

(The layouts are still being developed for extension of parcels C2 and B2, denotes as unrestricted discharge points 6,
7,12 & 13)

These A0 plans at 1:250 scale include:
e Finished Road Levels
House finished floor level
Proposed levels in parking courts and driveways
Location of permeable sub-base
Surface Water sewer and associated invert and cover levels
Windes Pipe numbers that can be read in conjunction with the supplied Windes simulation results
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The only information missing is the formation level of the permeable sub-base. See point 9 below

Regarding point 9 below:

The finished road surface down around this low area of the site ranges generally from 3.8m to 4.1m (apart from in
front of plots 64 & 65 where it drops to 3.6m). This is because these properties 61 to100 are on a relatively flat
earthworks platform. The roads cannot be laid flat so we designed crests and sags in order to introduce falls to
gullies. The low points are generally 3.8m and the high points are generally 4.1m.

The formation level of the sub base is not constant flat level, and it mirrors the finished surface. The formation level is
approximately 720mm below the surface (260mm tarmac over 460mm open graded stone). We have modelled the
formation level of the sub-base at 3.08m AOD and allowed for 460m depth of storage. For your peace of mind we
have also just run some figures with the formation level modelled 170mm higher at 3.25 (conservative approach), so
in theory the storage becomes affective later in the storm. The volume of flooding increase slightly but not by a
significant amount (Attached are the results)

e PN14.002 increases from 22.4m3 to 27.50

e PN1.014 increases from 4.7m3 t0 9.9m3

| hope this is acceptable
Regards,

Sean Foley
Principal Engineer

Maier Brown Ltd

From: Sean Foley
Sent: 07 January 2019 17:30
To: 'Laura Gibbons' <Laura. Gibbons@arun, zov, uk>

Subject: RE: Planning Consultation on LU/345/18/DOC

Thanks,

Regarding point 10 balow, pleass find attached the free discharge rates from the plots areas. Apologies for not
attaching this to my previous e-mail,

Hegarding point 1€, are wea supposad 1o add the coritical 1int, 1in38 & 1in100yr discharges rale at each of the 23
by b ¥ <7
nodes. Both on the drawing and within the report?

Vi get back 1o you asap on point 3, We did not have the latest dwg files from MJA previously that contained plot levels
and FFLs. We have thess now so will be able to produce a composite plan

Fegards,

Soan

From: Laura Gibbons [mailto:Laura. Gibbons@arun.gov.uk]
Sent: 07 January 2019 16:31

ARUN DISTRICT COUNCIL LU/90/20/DOC



To: Sean Fole

Subject: RE: Planning Consultation on LU/345/18/DOC
Hi Sean,

Thanks for your email. Just 1o clarify after we have agreed the drainage details betweaen us they will need to be
subrnitted formally to the plannars,

| have provided comments below in purple, Please give me a call if you have any gueries,
King Regards,

Laura Gibbons, MEng, GMICE
Engineer (Drainage % Coastal

Laure Gibbons E Enginesr {Drainase & Coastal), Engineering Serv , Arun Districk Council } tocation: First Floor, Arun Civic Cenire,
5 Maltravars Road, Littiehampion, BNi7 5LF
Internal 37818 | External +44 (0} 1903 737818 | Fax: +44 (G 1903 716018 E E-rnait faura.gibbons@sarun.gov.uk
Arun is Working in Partnership with Chichester District Councii
Visit Arun's web site at hitowww. arun.gov.ulk/ and www . chichaster.qov.uk
S
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From: Sean Foley

Sent: 04 January 2019 15:38

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray

Subject: RE: Planning Consultation on LU/345/18/DOC

Importance: High

Hi Laura,
Happy new year and | hope you had a good break,

| also hope you agree we’re in a pretty good position in relation to the surface water drainage design and the
responses below in red, with associated attachments, will enable Condition 10 to be discharged.

Whilst reading the response below please note we have updated out Windes model so it now includes the permeable
sub-base. See image below where we've added new nodes and modelled is as a “porous car park” (function within
the programme) where the storage within 30% voids of the granular sub-base is recognised. We have distributed it as
evenly as possible across the areas where the granular sub-base is located. The addition improves the results
significantly and the total flooding volume for the fully surcharged critical 1in100yr+CC storm is now only 35m3
(spread across 4 different locations) that can safely be contained within the site.

We're confident this will answer your questions, but if not we would be happy to meet you early next week if you feel
this would be beneficial. Or alternatively, we're happy to discuss over the phone

| look forward to your response.
Regards,

Sean Foley
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Principal Engineer
Mayer Brown Ltd

Image below: Shows the locations of the permeable sub-base within the Windes model..

=
N

From: Laura Gibbons [inaitto: Laura. Gibbons@arun.gov.uk]
Sent: 21 December 2018 15:21
To: Sean Foley

Subject: RE: Planning Consultation on LU/345/18/DOC
Hi Sean,

Thanks for sending me that information. | have the following comments/ queries:
Surcharged outfall simulations
1.

Can you please send me the FRAS modelling report from PBAT | can access an FRA from PBA but it does not
detall revised flood levels. Asking for this information from the EA will take quite some time {21 days even
for ush

o g
8 Q0

htins diwe il
2.

o

raesolvad.

3.

Can | please see a plan showing FFLs {including garages) and the drainage layout on the same drawings,
with references to MicroDrainage PN included. Pleass also indicate kerb lavels in the areas of Hlooding on
this drawing.

ARUN DISTRICT COUNCIL LU/90/20/DOC
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11, On the summary of discharges for plot areas you have got different {greater in some locations) flooded
mium% to thosa provided in the surcharged putfall simulations. Please can you explain this discrepanay.

o

& -~ RIS NY & NG I . H ¥ v RN 5 e
i Okav rainage st rategy updat ed to reference {may 'be irnan
ha;,per‘dsx } the oritical flows from each u? T’IG frbe dsamarqe parcels. The main document itself must also
reforence the criticality of the nedwork design within these regions,

Piease niote | am on leave from dpm this afterncon until 2™ fanuary.
Kind Regards,

Laura Gibbons, MEng, GMICE
Engineer tDrc;i’xczcae Coastal)

Laura Gibbons E Engineer {Drainage & Leastal}, Engineering Services, Arun District Coundcl i Location: First Floor, Arun Civic Cenire,
: Maltravers Road, Littiehampton, BN17 5LE
nternal: 37818 | External: +44 (0) 1903 737818 | Fax: +34 {6) 1303 716018 | E-mail: lours.oibbons@aryn. aov.uk
;\aun is \"furxmg in Partnershin with Chichester District Council

Visit &run's web site alb hitn/www.arun.oov.uk/ and www.cihichaster.gov.uk
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From: Sean Foley NN

Sent: 21 December 2018 11:37

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq; Fatima Evernden; Tracey
Headley-Smith; Alex Wray

Subject: RE: Planning Consultation on LU/345/18/DOC

Laura,

Good news. | had a very useful conversation with PBA yesterday afternoon, the flood risk consultants on the project,
who have undertaken the flood compensation analysis for the new residential platforms that extend into the wetland. It
turns out the flood level in the wetlands is much lower than we thought so the simulated flood volume resulting from a
surcharged outfall reduces significantly.

Revised Flood Level in Wetlands
PBA confirmed we were using an out of date flood levels in the wetland, which accompanied the outline application.
The EA have updated their flood model (post outline submission) and the modelled flood levels in the wetlands are as
follows:

e 1in1000yr Flood Level: 2.38m AOD

e 1in100yr+20%CC Flood level: Ranges 1.72m to 1.83m AOD

e 1in75yr Flood Level: Ranges 1.56m to 1.72m AOD

e 1in20yr flood level: Ranges 1.49m to 1.59m AOD

This represents a significant reduction when compared old flood levels:
e  Superseded 1in100yr flood level: 3.23m AOD
e  Current 1in100yr flood level: 1.80m AOD
e 1.43m lower

13
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Revised Surcharged Qutfall Simulation

With the above in mind we have applied a surcharged outfall to our micro-drainage model. A 1in100yr flood level in
the wetlands of 1.8m AOD by the outfall will result in the outfall (@ 1.0m AOD) being surcharged by approximately
0.8m. There will be a flap valve on the final headwall to ensure this floodwater will not back up into the drainage
network but in this scenario the drainage network can’t push open the flap valve until the water level within the site
goes above the flood level in the wetlands. Below is an image we have taken from our micro-drainage model where a
constant surcharge of 0.8m has been applied.

Critical Storm

Windes allows us to simulate a range of storm events from short duration very intensity events (15min or 30min
storms) and much longer low intensity rainfall events (24hrs). A 30 minute duration storm for this site has an average
intensity of 57mm/hr. This intensity of storm would be used to size the pipes and other drainage elements for
conveyance purposes. A longer 480 minute duration storm has an average intensity of only 8mm/hr (figures obtained
from simulated results). However, the 480 minute storm lasts 16 times longer, therefore generating a much greater
volume of water and would be used to size the attenuation. The critical storm for this scenario of a surcharge outfall is
the 240 minute storm (4 hour storm).

It is worth noting that flooding in the wetlands is effected by the tide so it is unlikely this flood depth of 1.8m AOD will
remain constant, and is the peak flood level. It takes approximately 6 hours for the high tide level to go to low tide
level so in theory the flood level is likely to subside when this is read in conjunction with the 4 hour critical storm.
However, we have taken a conservative approach and simulated a constant surcharged depth of 0.8m for the entire
duration of the 4 hour critical storm

Flood Mechanism for surcharged outfall

The 1in100yr+cc 240min storm will generate a low intensity but large volume of water that will drain to the bottom of
the network by the outfall. It cannot escape immediately because the flap valve on the outfall would be kept shut by
the 1in100yr flood water in the wetlands. The drainage network will start to fill up and on-site water will eventually
push open the flap valve. However, on-site storage has been used within this filling up period and, as such, flooding is
simulated on site for this critical 4 hour storm. The drainage network at the low end of the site will eventually fill up
entirely and flood water would start to escape out of the gullies located at the low points of the roads.

The low points where the flood water will escape from the network, for the 240minute storm, has been highlighted on
the attached. The total combined volume across these points for the surcharged outfall is 182m3. This floodwater
would follow the exceedance flow route in the channels of the road as shown on the attached appendix N. It would
flow in the channel of the roads and would not affect the properties.

The flood depth and velocity in the channel will be low and it is expected that most of the footpaths would still be
usable. The maximum depth of flood would occur in front of plots 83/84 & 90/91. The flood water would rise to a
maximum level depth of 250mm (low point gullies @ 3.8, spill level of adjacent road table 4.05m) before it flow north
along the road and into the wetlands. The flood water in this areas would also be stationary (zero velocity)

Permeable Sub-base Road
There are also permeable sub-base roads located in these low / gully areas. Also identified on the attached pan. This
open graded sub-base in the roads has the ability to store water within the voids

The total area of carriageway with permeable sub-base is 1,300m2. Based upon the design depth of 460mm open
graded sub-base with a void ratio of 30% the volume of storage within these carriageways is approximately 180m3.
(Note: it is a coincidence that is matches the surcharged flood volume above)

The permeable sub-base has not been modelled in the drainage network because we’ve designed it primarily for
treatment purposes, but in reality it will have the ability to store water. So in theory is removes the surcharged
1in100yrCC flooding

1in30yr Storm with Surcharged Outfall
The reduced flood level in the wetlands also has the added benefit of removing the flooding for the 1in30yr storm
event. Attached are the results.

Flood Compensation — Wetlands

While speaking with PBA yesterday afternoon they informed us that their flood compensation analysis for the
wetlands is currently resulting in 500m3 surplus volume for the 1in1000yr analysis. Therefore, spilling floodwater into
the wetlands for the extremely rare event of a fully surcharged outfall coinciding with the critical 1in100yr storm event
will not have negative impact on downstream or surrounding properties.

Conclusion

14
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With the above and attached in mind we have absolute confidence that the proposed surface water network is fit for
purpose:
o Peak rate of discharge is a significant improvement when compared to the pre-demolition figure
e There is sufficient storage volume on site to cater for the 1in00yr+CC storm event, even with a fully
surcharged outfall
o There is no flooding for the 1in30yr event with a fully surcharge outfall
¢ Inthe unlikely event the surface water is overwhelmed by a storm event in excess 1in100yr, or the
outfall/pipe experience a blockage the resulting floodwater can flow safely within the road network into the
wetlands leaving the new properties unaffected

| hope the above an attached provide sufficient information to facilitate the discharge Condition 10. We would be
happy to meet you in the first week to January if you feel this would be beneficial. Or alternatively, we’'re happy to
discuss over the phone

| look forward to your response

Regards,

Sean Foley
Principal Engineer
Mayer Brown Ltd

From: Sean Foley

Sent: 20 December 2018 16:18
To: 'Laura Gibbons' <Laura. Gibbonsi@arun.gov.uk>

Subject: RE: Planning Consultation on LU/345/18/DOC
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requestad, we have enhanced/ inoreased the microdrais nage model 0 1t picks up the individua! pots areas / sub
d‘\‘“m‘e‘ﬂ\ he most notable changes are new branches at poinis 2, 6, 7, 12, 13, 20 & 21, We have then re-
distributed the Impermeable argas.

g
B

With tha above in mind, altached iz the i’@”‘"wm:

= Plans showi m 2 3 CE fferent incations / sub-catonments within Parceis BZ, Parbial B4, 1, C2 & 84, The sub
catchment are eeding inio the main cartisr sa“ew ras tvasscs i"xrcugh tn g 'tc
s Fiow rates fort E““ 23 location for the 1int, ari valy high

intensity storm duration of 30 minutes

Hopetully this information is what you are expecting 1o recaive.
We wish o avoid instaling hydro-brakes within sach of these sub-catchments because the downsiraam rageiving
sewsrs have alraad Ey en designed o raceive the run-off from each of the sub-catchmants. The downstream

attenuation volums and final restricted flow into the black ditch have been designed with a frag dis ”ba'm from the
sub-catchments. Therefors, fras discharges from the sub-catchments info the downstream sewer will not increase the
flood risK downstream

sty

Apologies for my piecemeal ragponse, bul wa're feed the modsiling information through o you as | complets it

Regards,

Sean Folsy
Principal Engineser
Mayer i

From: Laura Gibbons [mailto:Laura. Gibbons@arun.gov.uk]
Sent: 19 December 2018 12:30
To: Sean Foley

Subject: RE: Planning Consultation on LU/345/18/DOC

Hi Sean,
Tharnks for the prompt response.

| am very concarned by the fact that the surcharged outfall scenario results indicats that significant fisoding would
ocour and furthermore | do not believe the joint probability of a rainfall event and tidal event oocurring are
infinitesimally small, DEFRA research indicates that typically the scuth coast has a modeast correlation between the
wo, Obviously catchiment factors vary this, with some catchments on the south coast having a far greater
correlation. | could go into more detail on this, but it really is opening a big can of worms and having done some
joint probability analysis in the past F know it isi't a small task. { also balieve that flooding will ocour for lower
probability events,

The important thing is that WSCC policy states that the 1 in 300 year plus climate change svent must be containgd
on site/ not increase flood risk elsewhere. You nesd {0 demonstrate that allowing 1750m3 to ovarflow through the
development wouldn't increase flood risk elsewhere. You will alsa need to demonstrate to me that Hood depths and
vaiocities on site are safe.

Furthermore, WSCC policy reguires ne flooding for the 1 in 30 yvear pius climate changs event, please mods! this
event with a surcharged outfall and ensure that surface water drainage design is modified to provide the reguired
storags o ensure no flonding.
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Regarding condition 11, until { have seen consent for the infilling | am not willing to recommend the discharge of this
condition.

King Regards,

Laura Gibbons, MEng, GMICE
Enginssr (Drainage & Coastal

Maltravers Road, Litiishampion, BN17 5LF
Internal 37818 | External +44 (0} 1903 737818 | Fax: +44 (G 1903 716018 E E-rnait fauragibbons@arun.gov.uk

Arun is Working in Partnership with Chichester District Councll
Visit Arun's web site at hitp/Awww argr. gov.uk/ and www, chichaster.aov.uk
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From: Sean Foley

Sent: 18 December 2018 16:09

To: Laura Gibbons

Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq
Subject: RE: Planning Consultation on LU/345/18/DOC

Laura,
Thanks for your response. I'll come back to you asap on the hydro-brake / modelling issue.

| can however provide a response on the surcharged outfall scenario, which is covered in paragraphs 2.42 to 2.46 of
the submitted DOC report (text attached), under the section titled “Exceedence Flows and Surcharged Quitflall”

We had lengthy discussions earlier this year with Mark Akmenkalns (MA), the Drainage Engineer at West Sussex
County Council. The correspondence is contained in Appendix F of the DOC drainage report (attached). A number of
issues were addressed including a situation whereby the outfall could potentially be surcharged by the flood water in
the Black Ditch. We simulated the surcharged scenario and it ended up with a large volume of flood water escaping
from the drainage network. Therefore, It was agreed with WSCC that it is not reasonable keep this flood water on site
and the resulting flood water will flow safely through the road network and eventually into the wetlands, as shown in
Appendix H.

Condition 11 & 12
We have analysed the wording of these conditions again and perhaps there is some misunderstanding about the
specific requirements contained therein.

e Condition 11 — Refers to arrangements for future access to and maintenance of any watercourse or culvert.
Section 3 of the DOC report provides clarification that there will no longer be any existing watercourses or
ditches within this section of the development, West of Wetlands, that will require future access for
maintenance. Therefore, arrangements for future access are not required for the areas to the West of the
Westlands. The final headwall at Outfall location B that discharges into existing ditch will be maintained by a
Management Company organised by Persimmon Homes. The headwall is located adjacent an estate road
turning head so will be easily accessible.

¢ Condition 12 — Refers to consents for any works effecting watercourses.

o Qutfall B: A nominal length of existing ditch is to be filled in to facilitate the construction of the new
525mm diameter outfall pipe and the new headwall. The 525mm diameter outfall pipe and associated
headwall are described / included in the Flood Defence Consent for Outfall B. Therefore, we believe
existing flood defence consent for Outfall B should be sufficient for works affecting this particular ditch

o Lagoon and Overflow ditch: Regarding the irrigation lagoon and overflow ditch, we will to find out if a
specific application has been submitted to fill this ditch in. If not we will organise for one to be
submitted asap.

We will get back to you asap about the hydro-brake / modelling issue
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Regards,

Sean Folei

From: Laura Gibbons [mailto:Laura.Gibbons@arun.gov.uk]
Sent: 18 December 2018 13:29
To: Sean Foley

Subject: RE: Planning Consultation on LU/345/18/DOC

Sean,
Thanks for the email.

Condition 10

P have attached a plan, with alterations to the regquired hydrobrake locations crossad out. This reduces the number
to 17 by utilising hydrobrakes within slightly mors main sewers, this is just an option. However, | do fesd that if we
ware ipoking at this from soratch we could have reduced this number down further, In my opinion there is
irsufficient argument to not raduce the number of hydrobrakes/ construct tham.

Within the model you have what are the flow rates you have coming from each of the 26 locations?

i am unwilling to accept the surface water drainage proposals without further information regarding detailed
network modelling or instaliing the required hvdrobrakes.

Furthermeore, you need to be submitting Microlirainage resuits from modsils with the outfall to the black ditch
surchargad o the 1 in 100 vear plus climate change flood levels, Ensuring that the surface water drainage network
can cope with this event, N.B. This was one of the reasons for refusal given on the decision notice,

Condition 11
Hook forwarded to receiving further information on this.

Condition 12
As you stated in vour response below regarding condition 11 you are infilling a ditch. | therefore, | await
confirmation from vou as to whether consent has been obtained for this.

King Regards,

Enginesr {Drainage & Coastal}, Engineering Ser <, Arun Ristrict Coungi i Location: First Floor, Arun Civic Centre,
Maltravars Road, Littiehampion, BN17 5LF

Internal 37818 | External +44 (0} 1903 737818 | Fax: +44 (G 1903 716018 E E-rnait fauragibbons@arun.gov.uk

Arun is Working in Partnership with Chichester District Council

Visit Arun's web site at hitp/Awww argr. gov.uk/ and www, chichaster.aov.uk
\\{\‘\‘\\; Save tha any

From: Sean Foley
Sent: 13 December 2018 13:06
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To: Laura Gibbons
Cc: Clark, Robert; Michael Eastham; Edgley, Martin; Adrian Barnley; Steven Lecocq
Subject: RE: Planning Consultation on LU/345/18/DOC

Dear Laura,

Thank you for your comments below. Following your initial response our subsequent / updated report (dated 71
November) we did take your comments into account where we believed they were appropriate. (We certainly do not
wish to give the impression we’ve ignored these and apologies if this is how it seems)

The paragraphs where amendments were made are highlighted in yellow on the attached DOC
report_07.11.2018_Text only

Condition 18 ~ Surface Waler Drainags
Discharge Rates (pre-demolition & proposed)

In the surface water Condition 10 Section:
o We have amended paragraphs 2.14 to 2.16 and 2.23 that cover the pre-development and post development
discharge rates.
o We have 2.62 & 2.68 that deals with infiltration within the individual parcels

Restricted Discharges from Parcels
When we met a few months ago you requested that individual parcels are assigned a specific discharge rates.
However there are a number of parcels where it is not practicable to achieve this.

Following our meeting we endeavoured to figure out a solution by analysing the micro drainage model but it is almost
impossible to assign a specific rate unless individual controls are applied. We have highlighted on the attached pdf
where these individual controls would be required before it discharges into the main carrier sewers. A total of 26
controls would be needed, and where controls are applied we then need to potentially add some upstream
attenuation.

| believe you accept it is not practicable to apply 26 individual controls, but you requested us to justify the approach by
creating individual micro drainage models for each location. We believe creating 26 individual micro drainage models
would prove to be a superfluous exercise. The drainage networks within the 26 mini catchments are made up with a
combination of 100dia, 150dia and 225dia pipes, which are expected for small catchments of no more than 1,000m2.
Each of these mini catchments have already been designed MJA Consulting (contained in Appendix O) and we 100%
confidence that the pipes within these catchments are sized correctly / adequately and creating an individual model
for each one is not a task we would normally undertake.

Modelling the main drainage runs and laterals is absolutely required and we have already created a large and pretty
comprehensive microdainage model of the drainage network that takes into account the drainage areas from each of
these 26 locations.

With the above in mind we hope you agree that we do not need to assign specific discharge rates to the parcels in
phase 2, which are listed in paragraph 2.26 of the updated report (including B2). Plus, there is no need to undertake
additional modelling for the 26 individual catchments.

Condition 11~ Existing Waterpourses & Culveris

The only watercourse and ditch affected by the proposed development will be the irrigation lagoon and its overflow,
which are no longer required to serve the consented scheme. We understand that the ditch is not yet filled in and the
works will form part of the future planning submission for the remaining section of phase 2 that extends into the
wetlands.

We will liaise with our Client to find out if a specific application has been submitted to fill this ditch in. If not we will
organise for one to be submitted asap.

Gondition 12 ~ Consenis

We surprised by this response because we believe the Flood Defence Consent for the new outfall (granted by the
Environment Agency) into the ditch would be adequate because it includes a description of the works and information
on the new headwall.

Below is an extract from the flood defence consent describing what is allowed and we are at a loss as to why this is
not considered adequate?

We'd be very grateful for some advice on how we can overcome this please.
19

ARUN DISTRICT COUNCIL LU/90/20/DOC



Walercourss: Qrangry Walersourse within the River srun intemal Dranage
Enstrict

(" 1
=
7
&’x
D‘
Ly
b5 4
i
pis g
b
“
T
=)
3
":3
i:
]
£
i1
-

Location: Lang souih of Black TH

NGR: S0MVE 09382

\.iux:éih §
o eler pine.

For the fudlowing activities:
Construction of 1 1o, sswlacs waber oufall

{1} Construction of 1 oo, permanen! precast concrate surface wster
Gintfal fvith rallings and Sapvalve) io take discharge from new
developmend through 535nun diathetsr pipe

An diotaibed on Drawings: BI4093 TR, CVE1S0827 /6RO and 8FA& 60
Headwall Plan

Pirust the above is ac mp‘qh:e and will hopefidiy be sufficient to contribude towards the dischargs to thess planning

conditions, specifically Condiion 10 & 12
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Regards,

Sean Foley,
Principal Engineer
Mayer Brown Limited
Lion House

Oriental Road
Woking

Surrey

GU22 8AR

wwny rnaverbrown.oo.uk
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Please consider the environment before printing this email. Thank you.

IMPORTANT: This message is private and confidential. If you received this message in error, please notify us and remove it from your system.

Mayer Brown is a limited company registered in England.
Registered number: 3531997. Registered office: Lion House, Oriental Road, Woking Surrey, GU22 8AR
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From: clark, Robert |

Sent: 12 December 2018 15:55

To: Sean Foley [

Subject: FW: Planning Consultation on LU/345/18/DOC

Hi Sean

Please see email below, This is getting urgent as the Council have now threatened a Stop Notice., Can yvou review
ASAR and zet in touch with Laura Gibbon today. Thanks

King Regards

Roh

From: Michael Eastham [inailio:Michael Eastham®@arun.qaov.uk]

Sent: 06 December 2018 15:33
To: Clark, Robert
Subject: FW: Planning Consultation on LU/345/18/DOC

Hi Rob,

Please see the amail balow from ADC Drainage Engineers to LU/345/18/DOC
Hook forward to receiving the reguisite information.

Kind regards,

Michael

From: Laura Gibbons

Sent: 06 December 2018 14:58

To: Planning.Responses

Cc: Michael Eastham

Subject: Planning Consultation on LU/345/18/DOC

Engineers Comments Rezarding Condition 10
| cannot see that anything has changad from the Surface Water Drainage Strategy that Mayer Brown provided on
the 9 Crtober, in fact the version number is the same. | had the foliowing commaents in Gotober:
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“Thank you for sending through that information. I have the following comments regarding the pre-
demolition rates:
1. No connection between Qutfall 5, 6 and 7 the lakes and reservoirs to the Norway ditch was proven in the
drainage survey. | would therefore like to see these removed from the 1 in 1 year calculations for the site
(we don’t know what the capacity of the lakes would have been but | would imagine they’d take a decent
volume of water). This equates to 163.5 |/s
2. The pond between catchment 3 and the Toddington ditch was not included in the calculations, therefore
the rate of 301.4 |/s is far too great in my opinion.
If we discount the runoff in points 1 and 2 above we get a1 in 1 year discharge of 340.471/s. This is greater
than what you are proposing. And some discharge from catchment 3 would have occurred, so the figure
would be something greater than 340.471/s.

To summarise, as the pre-development rates are greater than the rates you propose I am happy.

Regarding the discharge rates from individual parcels:

I note that you state that there are no controls in the interlinked parcels B4, C1, C2, C4 and roads and you
are using this as justification for allowing an uncontrolled discharge from these parcels. I am not happy with
this, it is possible that you are causing a greater flood risk downstream as a result. As discussed in the
meeting I am keen to see you stating maximum values from each. If physical controls aren’t currently used
then I am keen to push for them to be constructed. The only other way I will accept no physical control
devices being installed is by you demonstrating that the maximum flow from the networks doesn’t exceed
the maximum value for that parcel as a result of pipe diameters constricting flow. This will require you
modelling the networks in microdrainage and running various return periods and storm durations.

What about parcel B2 where discharge is proposed to be free? What is the justification for this?
Please feel free to give me a call should you have any questions.”

These comments have not been resolved. There are still un restricted flows from B4, (4, €2, £4 and BZ despite my
previous comments that this was inappropriate. | will re-iterate that either controls should now be installed or
models run to show what the madmum flow from sach parcel is basad upon pipe diameters that have been
constructed. And evidence submitted based on this that the total flow from the complets development does not
exceed 285l/s.

Until such a time as this evidence is clearly supplisd and the drainage strategy updated to follow this | any unwilling
o recomimend the discharge of this condition.

Engineers Commernts Regarding Condition 11
Mo svidence has been submitted of formal written acceptance of the proposals to infill the watercourses shown in
Figure 3.1 of the drainage strategy. Therefore, | do not recommend the discharge of this condition.

Engineers Comments Regarding Congdition 12

A FRAP has been obtained from the Environment Agency to construct a headwall in the Black ditch. However, no
evidence of the acceptance of infilling has been provided, nor for any over proposed structures, Therefore, L do not
recommend the discharge of this condition.

Regards,

Laura Gibbons, MEng, GMICE
Enginssr (Drainage & Coastal

Maltravers Road, Litiishampion, BN17 5LF

Internals 37616 | Externals +44 (0) 1902 737818 | Fax: +44 () 1903 718018 | E-mail: lsura.gibbons@arun.gov.uk
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planning responses@arun.cov.uk [mailto planning. responses@arun.gov.uk]
Sent: 30 November 2018 11:04

To: Land Drainage

Subject: Planning Consultation on LU/345/18/DOC

To: Engineers (Drainage)

NOTIFICATION FROM ARUN DISTRICT COUNCIL
TOWN AND COUNTRY PLANNING ACT 1990

APPLICATION LU/345/18/DOC

NO:

Registered: 28-NOV-18

Site Address: Land North of Toddington Lane Littlehampton BN17 7PP
Description of Approval of details reserved by condition imposed under ref
Works: LU/47/11/ relating to Condition Nos 10 surface water drainage

scheme, 11 future access to & maintenance of any watercourse
or culvert, 12 discharge of any flows to watercourse, 13 foul
water drainage system.

The Council have received the above application to discharge conditions. | shall be
pleased to receive any observations you may wish to make in respect of those
conditons relating to your field of expertise.

Click here to view the Discharge of Condition application

Click here 1o view conditions on otiging! application - click on decision tab

Should you have any comments to make, these should be sent by replying to this
email by 14th December 2018.

www. grun.gov.ulUplanning

Please be aware that any comments you may make will be available on our website so
please do not insert personal details or signhatures on your reply.

In the absence of a reply within the period stated, | shall assume that you have no
observations to make.

The officer dealing with this application is Michael Eastham who can be contacted on
telephone number 01903 737772.

Thanking you in anticipation

Planning Case Officer
Arun District Council

23

ARUN DISTRICT COUNCIL LU/90/20/DOC



AR R R AR R R R R R

htto/ s arnn sov. ik
DX 57406 Littlehampton
You can view Arun District Council’s Privacy Policy from https://weww aras gov. ildprivacy-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.
oo oheoke s oo oheoke e oo ke s s oo ok s s s skeoke s s s skeok s sheok kol s ook ok s sk ook sk sk s ok sk ok ok s skeok sk soskeok sk Aok sk sk Hokok

This email has been scanned by the Symantec Email Security.cloud service.
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Persimmon Homes Limited is registered in England number 4108747, Charles Church Developments
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Mayer Brown Ltd has been commissioned by Persimmon Homes Thames
Valley (PHTV) to compile this report to assist with the discharge of planning
condition 10 for their outlined approved development (Arun DC reference
LU/47/11/) for up to 1,260 residential dwellings, B1 employment use, Class A
facilities, a 100 bed hotel, 60 bed care home, primary school, plus many other

facilities and improvements to the local infrastructure.

Outline Planning Consent was granted in 2011, under Arun District Council
planning reference LU/47/11, which includes Condition 10 that relates to

surface water drainage.

This drainage report does not cover the entire area that received outline
planning approval. It includes the development area of approximately 19.0
hectares to the west of the wetlands as identified Appendix B, titled “Land
Uses and Drainage Areas Covered”.

There are a total of 18 land parcels and associated road infrastructure
identified within this catchment at varying states of progress. The report
describes the design philosophy behind the main surface sewers within the
road network that will eventually drain the development parcels within this
area. It also specifies the proposed connection points and peak allowable
surface water discharge from each of the land parcels.

A parcel specific surface and foul water drainage strategy will still be required
to accompany the reserved matters (RM) applications from the individual land
parcels.

This report is to be used to accompany the RM planning applications for each
of the individual parcels in order to demonstrate that the receiving drainage
network has been adequately designed and considered.
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Greencore obtained outlined planning consent for the scheme in 2011, using
White Young Green as their drainage consultants, and subsequently sold the
site to PHTV.
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Glanville Consulting Engineers were employed by PHTV to develop the
surface and foul water strategy further. Glanville are no longer working on the
project but produced useful information to depict the pre-development
scenario, which is contained in a number of Appendices within this report.

Mayer Brown were employed by PHTV as their drainage consultants for the
project in September 2017 and where possible will utilise the information
produced by previous Consultants.

There are numerous projects, sub-parcels and associated civils and drainage
drawings that inform the works within the west of wetlands catchment. It is not
practical to include all the drawings for these projects within this report and,
as such, they are listed in Appendix L. These drawings can be supplied on
request to Mayer Brown Ltd.



Condition 10: No development shall begin until a fully detailed surface water drainage
scheme for that phase of the development, based on sustainable drainage principles
and designed in accordance with the SUDS strategy for the whole development, has
been submitted to and approved in writing by the Local Planning Authority. It should
be demonstrated how each detailed scheme will contribute to delivering, and link into,
the surface water drainage strategy for the site as a whole.

e The SUDS shall be designed to attenuate the 1 in 100 year storm
event (plus climate change allowance of 30% in accordance with
DEFRA's National Standards for Sustainable Drainage Systems).

e No infiltration of surface water drainage shall occur within ground
affected by contamination unless suitable remediation is undertaken.

e FEach detailed scheme should include a timetable for its
implementation; and provide a management and maintenance plan in
the form of a site specific Maintenance Manual for the SUDS system
for the lifetime of the development. This shall include the
arrangements for adoption by any public authority or statutory
undertaker or details of the financial management of the scheme
throughout its lifetime.

Elements of the scheme serving any particular phase shall subsequently be
implemented in accordance with the approved details (unless otherwise agreed with
the Local Planning Authority) prior to the occupation of any dwellings in that phase and
no building in that phase of the development shall be occupied until the surface water
drainage scheme has been fully implemented in accordance with the approved details.

Reason: To ensure that the proposed development is satisfactorily drained to prevent
the increased risk of flooding, and improve and protect water quality, habitat and
amenity, and ensure future maintenance of these in accordance with national guidance
and policies GEN7, GEN9 of the Arun District Local Plan.

ARUN DISTRICT COUNCIL LU/90/20/DOC
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The pre-demolition site was heavily developed comprising large
glasshouses with associated outbuildings and areas of hardstanding. Refer
to the site location plan in Appendix A that shows the extent of the
glasshouses covering the site to the east and west of the wetlands.

A plan illustrating the existing surface water regime, produced by Glanville in
2014, is contained in Appendix H.
s The former Toddington Nurseries: The western part of the site

comprising is understood to have discharged to a combination of
soakaways and outfall to the existing ditch system north of the site.

%

Central West Former Holland Nursery: Discharged to an irrigation pond
before discharging to Toddington ditch. It is understood that there was

no restriction of flows from the system.

Intrusive ground investigations and soakage testing undertaken by Merebrook
have confirmed that infiltration methods for the disposal of surface water
runoff are unlikely to be practical across the majority of the site as the
underlying material is generally found to comprise of Clay.

Review of these investigative reports appears to indicate only two areas
where infiltration drainage were feasible (subject to further testing):

s Towards the western part of the site at depths of around 1.0m into the
localised sand deposits; Parcels B3, B5, B1, Care Home, Enterprise
Zone

s Towards the western part of the site at depths of around 2.0m into
localised Sand deposits; notably Parcels A1, A2, Youth Facility, B6,
Waste Recycling Centre, and Commercial Areas.

Other than the locations noted above infiliration methods for the disposal of
surface water runoff are unlikely to be feasible due to either the presence of
Clay material or high groundwater levels.

Modelled Flood Levels in the Black Ditch are within a metre of ground level
in many locations which could restrict depths available to effectively locate
SuDS features.
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Sustainable Urban Drainage Systems (SuDS) are a range of techniques that
aim to mimic the way rainfall drains in natural systems and so reduces the
hydraulic and hydrological impact on the local area and downstream
catchments. There are a number of options available to impose surface water
restrictions on proposed development plots such as oversized sewers, below
ground storage tanks, attenuation ponds and basins, swales, permeable

paving, or infiltration systems.

To determine the most sustainable method of surface water disposal the
hierarchy from approved document part H was used, see below:

s An adequate soakaway or some other adequate infiltration system
apart from a few locations across the site infiltration methods for the
disposal of surface water runoff are not feasible due to either the
presence of Clay material or high groundwater.

s A Watercourse — The Black Ditch is located to the north of the site within
the boundary of the consented scheme. There are ordinary watercourse
tributaries that run across the wetlands and connect to the Black Ditch

s A Sewer — There are no public surface water sewers in the immediate
vicinity. The only drains available were those that drained the pre-
demolition glasshouses and discharged into the black ditch.

SR

WS

Based upon the above hierarchy a high level description of the surface water
strategy is that the entire 19 hectare catchment as identified in Appendix B
will drain at a restricted rate of run-off into the Black Ditch via a single outfall
located at the northern boundary of development parcel C2.

As explained in the introduction this report describes the drainage strategy for
the development parcels and associated road network for the consented
scheme to the west of the wetlands. (The remaining area to the east of the

wetlands is currently under development).

As described in paragraph 1.9 Glanville Consulting Engineers (GCE)
produced useful information to depict the pre-demolition scenario. In order to
understand and quantify the existing drainage and associated discharge rates
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PHTV commissioned MK Surveys to carry out a drainage survey of the pre-
demolition drainage network. The resulting survey is contained in Appendix H
of this report (a total of 12 AO drawings covering the whole site).

GCE subsequently reviewed the drainage survey and ascertained there was
a total of 10 outfalls, ranging in diameter from 150mm up to 375mm, with run-
off eventually ending up in the Black Ditch via the series of smaller upstream
ditches.

GCE produced basic micro drainage models in order to quantify the discharge
rate from each outfall. They also produced a plan summarising the discharge
rates from the individual parcels. Refer to Appendix H of this report.

The resulting total pre-demolition discharge rate from the West of Wetlands is

as follows:

s Qutfalls 01, 02, 03 (Not including outfalls 04 to 09 or the overland flow)
s Combined impermeable area = 8.33 hectares

s Peak Pre-demolition 1 in 1 year discharge = 390 Litres / second

(The above figure does not account for the run-off from the demolished
buildings and unrecorded drainage, as shown on the GCE plan. These areas
are hatched on the GCE plan and are referred to as overland flow)

The overall development area of the west of wetlands catchment is 19.0
hectares, which equates to a pre-demolition peak 1 in 1 year discharge rate
of 20 litres / second / hectare.

It is worth noting that the calculated pre-demolition discharge rate of 20 litres
/ second / hectare is for the 1 in 1 year return period and, although not
calculated, would be significantly larger for the higher 1 in 30 year and 1 in
100 year return periods.

Proposed Discharge Rate

The Arun DC SFRA identifies the site as brownfield and states that
development is unlikely to significantly increase run-off but should seek to
reduce rates where possible. Therefore, the proposal is to specify a reduced
rate of run-off when compared to the pre-demolition run-off described above.

A proposed peak discharge rate has been calculated using Greenfield runoff
methods provided in loH124 using a Soil Type of 5 to make allowance for
the possible effect of the previous extensive impermeable area. The resulting
1in 1 year brownfield rate has been calculated at approximately 15 litres
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/second/ hectare. A copy of the relevant calculation is contained in Appendix
H.

The peak rate of surface water discharge for up to the 1 in 100 year return
period + 30% climate change will be restricted to 15 litres / second /
hectare. This proposed peak rate of surface water discharge will provide
significant betterment when compared to the pre-demolition undeveloped

scenario.

A Micro Drainage model has been created of the drainage network covering
the overall catchment area of 19.0 hectares. The pipes have been sized to
convey the surface water run-off from each area, and the proposed peak
allowable discharge has been specified from each future development plot.
The overall network schematic and details are contained in Appendix E.

Outfall B, the final outfall from the overall catchment, will discharge through a
headwall into the existing ditch that is also located in a flood plain. There will
be a flap valve on the final headwall to ensure floodwater within the floodplain
will not back up into the drainage network. However, in this scenario the
drainage network can’'t push open the flap valve until the water level within
the site goes above the flood level in the wetlands.

There is a risk that a fully surcharged outfall could coincide with the on-site
critical 1in100yr+CC storm so the Micro Drainage model has been simulated
with a fully surcharged outfall.

The EA supplied 1in100yr+20%CC modelled flood level within the floodplain
ranges from 1.72m AOD to 1.83m AOD. A flood level in the wetlands of 1.8m
AQOD by the outfall will result in the outfall (@ 1.0m AOD) being surcharged
by approximately 0.8m.

There is also permeable sub-base designed beneath some of the Phase 2
roads, which has been incorporated into the Micro Drainage model.

The final peak allowable discharge of 285 litres / second (19 hectares x 15
litres / second / hectares) has been modelled for the worst case 1 in 100 year
storm event + 30% climate change. The simulation results are contained in
Appendix F & G.
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The discharge rates will be considerably lower for lower intensity storm events
as shown below (discharge rates below are for a surcharged outfall. When
the outfall is unsurcharged the full 285 litres / sec discharge is achieved):

s Critical 1 in 100 year storm (+30% CC): 265 litres / second
s Critical 1 in 30 year Storm: 207 litres / second
s Critical 1in 1 year Storm: 167 litres / second

The proposed discharge rates represent a significant reduction when
compared to the pre-demolition 1 in 1 year discharge rate of 390 litres /

second, as follows:

s Critical 1 in 100 year storm (+30% CC): 32% Reduction
s Critical 1 in 30 year Storm: 47% Reduction
s Critical 1 in 1 year Storm: 58% Reduction

Most of the surface water attenuation will be located within the future car park
area in a 1500 cubic metre proprietary storage tank and permeable paving
sub-base. There will also be attenuation in the 900mm diameter pipe running
from the car park to the outfall.

A maximum allowable discharge will be imposed on the majority of
development parcels and, as such, each parcel will need to contain surface
water storage within its respective reserved matters (RM) application
boundary. These have been modelled indicatively within the micro drainage
network but their design will need to be undertaken to accompany each RM
Application.

The discharge from each parcel into the main drainage network will be
restricted to the following peak rate of run-off:

s Non-Resi Land (0.91Ha) 5 litres / second
s Non-Resi Land (0.81Ha) 5 litres / second
s Non-Resi Land (0.32Ha) 5 litres / second
s Non-Resi Land (Hotel) 5 litres / second
s Care Home: 5 litres / second
s Parking Square: 5 litres / second
s A1 Parcel (Existing): 34.5 litres / Second
s A2 Parcel: 5 litres / second

N B1 Parcel: 5 litres / second
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s B2 Parcel: Free Discharge — See Appendix | & K
s B3 & B5 Parcel (Existing): 120 litres / second

N B6 Parcel: 5 litres / second
N Block B Parcel: 5 litres / second
N Block A Parcel: 5 litres / second

Free discharge areas below — See paragraph 2.27 to 2.29

s B4 Parcel (Phase?2): Free Discharge — See Appendix | & K
s C1 Parcel: Free Discharge — See Appendix | & K
s C2 Parcel: Free Discharge — See Appendix | & K
s C4 Parcel: Free Discharge — See Appendix | & K
s Roads Serving Above Free Discharge into Network

Total Peak Discharge: 285 litres / Second

(1in100yr return period, including climate change)

Free Discharge from Parcels

The surface water network serving the above parcels (C1, C2, C4, B4 Partial,
Roads) are interconnected and overlap with each other, and the roads
passing through these parcels also drain the upstream and surrounding
parcels

There are also no flow controls (ie hydro-brakes) on the surface water sewers
within Phase 2 parcels or roads. A total of 23 individual locations / sub-
catchments have been identified within Phase 2. The free discharge varies for
different return periods and their associated storm durations varying for short
durations high intensity storms to longer durations low intensity rainfall events.

The critical discharge rates have been identified in

Although there is a free discharge from these sub-catchments the
downstream network has been designed to cater for this and the final outfall /
discharge rate will not exceed 285 litres / second for the peak 1in100yr return
period, including climate change. (The peak discharge rate will be
considerably less for lower returns periods as set out above in paragraph
2.27.)

The type of attenuation tanks in the future development plots are to be
determined at the time of the RM application. The volumes of tanks identified
in Appendix | is approximate only and will need to be designed accurately by
the Consultants undertaking the detailed design. Catch pit chambers are to
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be specified immediately upstream to the tanks in order to limit the volume of
debris / silt entering the tanks.
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There is a requirement to add an overflow in the drainage network at the south
west corner of the catchment (by SWO01). The drainage is exceptionally
shallow in this location so there is no scope to add surface water attenuation
under the road or adjacent parking areas.

Approximately 226m3 of surface water run-off will overflow into the proposed
surface water drainage network that will eventually serve the future
development parcel B4. This will only occur for the critical duration storm
(120mins) for the 1in100yr return period + climate change.

Therefore, the plan is to increase the size of the future attenuation tank in the
adjacent B4 parcel so it will store the 226m3 and release it into the wetlands
via a future outfall at the agreed rate of 15 liters / second / hectare.
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Table 26.2 of the SuDS Manual identifies the pollution hazard level associated
with the land uses within the Proposed Development as being ‘Low’. On a
scale from 0-1 a ‘Low’ pollution hazard level relates to the following pollution
hazard indices (See table 26.2 of the SuDS Manual) This is applicable to
runoff from residential roofs, driveways, paths, residential parking areas and
low traffic roads:

s Total Suspended Solids = 0.5
s Metals=0.4
s Hydrocarbons = 0.4

Table 26.3 of the SuDS Manual sets out the indicative mitigation indices
provided by different SuDS features for discharges to surface water.

Communal parking and private driveways will be constructed using permeable
paving allowing the rainwater falling onto permeable paved areas to be
treated by the microorganisms as it passes through drainage medium, see
Figure 4.1 below.



2.41 Permeable paving provides sufficient pollution mitigation for runoff from low
hazard land uses and provides mitigation indices of 0.7, 0.6 and 0.7, which
are in excess of the requirement set out in paragraph 2.25.
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2.42 A number of the private roads within C2 Parcel, B2 Parcel and B4 Parcel
draining into the drainage network will drain via permeable sub-base located
under the road surface. The specific construction is contained in Appendix J.

2.43 It is considered that the permeable sub-base provides sufficient pollution
mitigation for runoff from low hazard land uses and provides mitigation indices
of 0.7,0.6 and 0.7, which are in excess of the requirement set out in paragraph
2.25

2.44 The private roads within C1 Parcel will drain via a filter trench running adjacent
the carriageways. The specific construction is contained in Appendix J.

2.45 It is considered that the granular material sub-base will provides sufficient

pollution mitigation for runoff from low hazard land uses and provides

ARUN DISTRICT COUNCIL LU/90/20/DOC



mitigation indices of 0.7, 0.6 and 0.7, which are in excess of the requirement
set out in paragraph 2.25
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2.46 Full size precast concrete gully pots draining the asphalt roads that will act as
the first line of defence to trap silt and sediments in the drainage network.
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2.47 The drainage network is designed to cope with flooding up to the
1in100yr+30%CC flood event and this water will be contained on site within
the developed areas (not the wetlands)

2.48 Appendix D contains drawings that show the route of overland flow in the
event of system failure, blockage or overload. This demonstrates that
dwellings will be suitably protected in the event of a drainage system failure
and resulting overland flow can find its way safely through the road network
and into the wetlands.

2.49 Discussions have been had with Arun DC to ascertain what would happen if
the wetland are flooded and the outfall becomes surcharged. The EA supplied
1in100yr+20%CC modelled flood level within the floodplain ranges from
1.72m AOD to 1.83m AOD. A flood level in the wetlands of 1.8m AOD by the
outfall will result in the outfall (@ 1.0m AOD) being surcharged by
approximately 0.8m.

ARUN DISTRICT COUNCIL LU/90/20/DOC
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The chances of the critical 1in100yr+CC flood level in the wetlands (which is
tidal) coinciding with the peak 1in100yr+CC storm event on the site are very
small. However, a fully surcharged outfall was simulated and results in a small
flood volume escaping from the drainage network that can be safely be
contained within the road network (refer to the simulated results for the critical
240 minute storm in Appendix F).
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The proposed surface water drainage system will be constructed in
accordance with Sewers for Adoption 7" edition (SFA7); however it will remain
in private ownership and will be maintained by a Management Company
organised by the Developer.

Some of the main roads, footpaths and shared areas will be adopted by Mid
Sussex District Council under a Section 38 agreement. The remaining private
roads and communal parking areas will be maintained by a Management

Company, organised by the Developer.

Taking this approach will ensure shared drainage and infrastructure items are
properly maintained. This should enable tight control over the operation and
maintenance of the drainage / SuDS systems on site.

The primary purpose of the attenuation tanks is to attenuate surface water
run-off during extreme rainfall events.

Regular inspection and maintenance is required to ensure the effective long-
term operation of the below ground storage tanks, see table 2.1 below for
details:




2.56 Pervious pavements are pavements that allow for pedestrian and/or vehicular
traffic while allowing rainwater to infiltrate through the surface and into

underlying structural foundation layers.

2.57 Regular inspection and maintenance is important for the effective operation
of pervious pavements as designed, these are described below in table 2.2:

ARUN DISTRICT COUNCIL LU/90/20/DOC
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The positive drainage will be designed in accordance with Sewers for
Adoption, and BS EN 752 — Drain and sewer systems outside buildings and
the Building Regulations - part H (2002).

The surface water network design and rate of surface water runoff would be
based on the Modified Rational method and designed in accordance with the
Wallingford Procedure. In order to carry out the design of the networks, a
number of Global Variables are used. These Global Variables / parameters
are related to the location of the site in the UK and have been obtained from
the Flood Estimation Handbook (FEH).

The positive surface water system would be designed such that:

s The pipes remain unsurcharged during the 1 in 2 year design storm;

s The system should not flood during the worst case 1 in 30 year storm
with a free outfall;

s The surface water run-off from the proposed development would be
safely contained on site for up to and including the worst case 1 in 100
year storm event, plus an additional 30% for climate change;

s The pipe velocities are such that self-cleansing is achieved at lesser
more moderate storm intensities :

o Pipe roughness (ks) = 0.6
o  Minimum pipe velocity at full flow = 1.0 m/s
o Cv Value of 0.84 (as agreed with WCSS)
o Percentage Impermeable areas
*  Buildings = 100%
» Carriageways and footpaths = 100%
*» Private and Communal Parking = 100%

The proposed and existing networks have been designed and analysed using
the Micro drainage software package that is recognised as one of the industry
standard design suites. There are two separate programmes used within the
package to firstly generate and then analyse the completed model. These are

‘System 1’ and ‘Simulation’.
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s System 1: The surface water computer model has been generated in
“System 1” in using proposed data, such as the cover levels, invert levels
and catchment areas. This is used to size the pipes in the proposed
network based on the global variable outlined above

s Simulation: Once the proposed drainage system has been generated it
was analysed using ‘Simulation’. This is a full hydrograph method for the
determination of flood risk and system failure under extreme conditions.
It can be used to analyse system overloads, storage, reverse flow
characteristics, surcharging and backwater effects. It can also analyse
against a wide variety of critical variables.

To determine the hydraulic requirements for an element of a drainage system,
one must first consider the consequences of that capacity being exceeded
and then identify an acceptable frequency for this to occur. This acceptable
frequency is termed the return period, the period of time during which the
stated rainfall can be expected to be exceeded on average only once, that
particular element is then designed to accommodate a storm / flood with this

return period.

Once the design return period is established the most critical storm duration
for each of the elements is determined. These range in duration from 15 to
1440 minutes. For example;

s A 1in 30 year, 30 minute duration storm for the northern catchment has
an average intensity of 56.762mm/hr. This intensity of storm would be
used to size the pipes and other drainage elements for conveyance
purposes.

s A 480 minute duration storm has an average intensity of only 8mm/hr
(figures obtained from simulated results). However, the 480 minute storm
lasts 16 times longer, therefore generating a much greater volume of
water and would be used to size the attenuation tanks.

o % SVET AN % NS ey
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This surface water drainage strategy demonstrates that the west of wetlands
catchment site can be drained satisfactorily without increasing flood risk

elsewhere.
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Intrusive ground investigations and ground water monitoring have determined
that infiltration drainage is unlikely to be practical across much of the site.
Discharge of surface water runoff directly into the chalk, which is designated
a principal aquifer, has been discounted due to high recorded groundwater
levels within this material and the inability to provide a minimum standoff
distance from the saturated zone.

There are, however parcels to the west of the site, (as described in paragraph
2.4) that are yet to be developed and where bespoke infiltration drainage
might be feasible. Parcel specific infiltration tests will be undertaken to
determine the feasibility for each future land parcel where the standing ground
water level is found to be in excess of 2.0m below the surface.

Surface water runoff will be discharged to the Black Ditch at a peak allowable
discharge of 15 litres / second / hectares for up to the 1 in 100 year return
period, plus 30% allowance.

This proposed rate of discharge will provide considerable betterment when
compared to the pre-demolition brownfield arrangement. The provision of
SuDS and attenuation features will store the balance of surface water runoff.

The proposed discharge rates represent a significant reduction when
compared to the pre-demolition 1 in 1 year discharge rate of 390 litres /
second, as follows:

s Critical 1 in 100 year storm (+30% CC): 32% Reduction
s Critical 1 in 30 year Storm: 47% Reduction
s Critical 1in 1 year Storm: 58% Reduction

The information contained within this report demonstrates that adequate
surface water infrastructure will provided to enable the consented scheme to
be satisfactorily drained, and will enable the future Parcels within the west of
the wetlands catchment to make a positive connection into the proposed
surface water network.

The reserved matters planning applications for the future parcels will need to
be accompanied by an individual surface water drainage strategy and
technical note. Each technical note will also include this overall strategy that
demonstrates the downstream receiving network has been satisfactory
designed in accordance with the relevant standards.
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Parcel specific soakaway tests will be undertaken to confirm the feasibility of
using infiltration drainage on the future RM planning applications for the
remaining land parcels. |If feasible the infiltration drainage will be used in
conjunction with the positive discharge rates described within this report.

Therefore, it is considered that this evidence base, when read in conjunction
with the RM application for the individual parcels, will provide sufficient

information to discharge the outline planning Condition 10.
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The investigation areas form part of the wider North Littlehampton Strategic Development
Site (NLSDS), which is being developed by the Client and others. Thirteen land parcels (namely
A2, Bé, Phase 4, D1-D2, EI-E6, FI-F2 and two allotment areas) are to be investigated. This

report relates to an area of investigation " have termed Stage | Zone 3 and comprises
land parcels, A2, B6 and Southern Allotments. Together they cover an area approximately
2.08 hectares in size. All sites are generally flat and level, although A2 and the southern
allotment areas were characterised by large open excavation pits, assumed to be related to
archaeological work. A plastic newt fence extends around the perimeter of the allotment area.
A railway line aligned east to west in a cutting (lower by ~2.0 m) forms the southern boundary
of A2 / B6 and Toddington Lane, also in a cutting (lower by ~1.5 m), aligned east to west forms
the northern boundary to A2/Bé. Residential developments form the eastern boundary to B6
and the western boundary to A2. A new by-pass road aligned north to south bisects land
parcels A2/B6. The boundaries of the allotment areas are formed by residential properties to
the east, playing fields and allotments to the west, the railway line to the north and residential
developments to the south.

The proposed development in A2 comprises low-rise residential dwellings, with private and
public soft landscaped areas including a playground space; B6 includes low-rise residential
dwellings and an apartment block with areas of private and public soft landscaping.
Hardstanding includes access roads and parking spaces. The southern allotment area is for
allotment use only.

A previous Phase | and Phase Il investigation covering the NLSDS site boundaries was
completed by others in 2014. A2 and B6é are shown to be undeveloped on historical maps
dated 1876 until early 2000’s when a nursery is labelled on parcel B6é only. Aerial imagery from
2001-2012 shows that majority of B6 is occupied by greenhouses during this period, some
related structures also appear on the western boundary of A2. The southern allotment area
appears not to have been developed at all during recent history. The desk study has identified
a number of potential sources of contamination associated with the site’s former use as a
nursery. The site is mapped in an area where [1-3% of properties are affected by radon gas,
but not in an area where protection measures are required for new buildings.

The site is mapped as being underlain by River Terrace Deposits over the New Pit Chalk
Formation. Ground conditions comprise made ground (in one location only) to 0.60 m depth.
Firm becoming stiff silty clays were encountered to depths of up to 3.Im but generally to
between 1.7 and 2.0m. The clays were noted to become sandier with depth and were locally
soft (BH102). They were underlain by a loose to medium dense gravelly fine to coarse sand
with gravel of flint and occasional sandy ironstone. The sand was encountered at the
shallowest depth of |.7mbgl in TP139 with deeper deposits proven to 6.2mbgl in BHI102. The
sands are underlain by chalk bedrock mapped as New Pit Chalk Formation. The chalk was
only identified within the two deep boreholes at 3.5m bgl in BHIOI and 7.0m bgl in BH102.
The upper 1.0m — 2.20m of the chalk is highly weathered comprising structureless Chalk
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recovered as very silty chalk gravel. The depth of weathering is noted to be greater within
BH102 than BHI0I. Below 5.8m (BHI0I) and 8.0m (BH102) the chalk comprises structured
high-density Chalk which was recovered as angular chalk gravel and cobbles.

Groundwater strikes were identified during the current investigation at depths of between 5.2
and 7.0m bgl whilst groundwater level monitoring was carried out on 6 occasions between
17t January and 18t March 2020 and found groundwater to be at depths of between 5.25 and
5.62m bgl.

The site is mapped as being located in a flood risk zone | by the Environment Agency i.e. land
and property have a low probability for flooding.

An allowable bearing capacity of 80kPa is recommended for shallow foundations on the firm
to stiff superficial clays. However, foundations will require deepening in the clay soils near
trees to NHBC LOW VCP precautions and through any soft/loose soils. Piled foundations
may be the preferred option and using the pile design methodology outlined in CIRIA C574,
example calculations suggest that a 12m long 300mm diameter cfa pile would have a design
compressive resistance of around 360kN whilst a 400mm pile could have around 560kN. The
final design must be carried out by the specialist contractor in accordance with their preferred
method of formation.

Suspended floor slabs are recommended.

Where a risk of dissolution features has been identified, this must be considered in the pile
design. Dissolution features are rarely vertical and may be evident under significant
thicknesses of intact chalk. On that basis, care must be taken to not rely on end bearing piles.

The River Terrace Deposits are classified by the BRE as sulphate design class DS-1, and,
assuming a mobile groundwater table, the ACEC class is AC-I.

A design CBR value of 0.5% is recommended for a silty clay subgrade.

A geo-environmental risk assessment has been carried out. Contamination testing of the soils
did not identify potential contaminants of concern above generic assessment criteria values
for the proposed end-uses (residential with home grown produce and allotment land uses).
However, further testing is recommended in B6 where shallow made ground is identified.

If it is not possible to undertake further investigation it is recommended that a minimum of
600 mm clean cover (or made ground removal into top of natural soils, whichever is the
shallowest) is allowed for in proposed new soft landscaped areas where made ground is
present.

As with any redevelopment site, there is always the risk of hitherto undetected contamination,
and further investigations should be carried out prior to redevelopment.

Much of the soils on site will be expected to be classified as non-hazardous waste.




Oscar Amelianczyk BSc MSc FGS

Checked : Martin Weil BSc MA CWEM CSci CEnv

Phil Clare BSc CGeol FGS

Countersigned :

Richard Brinkworth BEng CEng MICE

ARUN DISTRICT COUNCIL LU/90/20/DOC



ARUN DISTRICT COUNCIL LU/90/20/DOC

Samples were collected with a clean sampling trowel or by hand (using dedicated nitrile gloves
for each sampling location). Samples were placed into laboratory supplied sampling containers,
specific to the type of analyses required.

All sample containers were sealed and labelled with a unique location identity, depth and date

of sampling.

One groundwater monltorlng weIIs was installed within the Zone 3 area, although in total
three groundwater wells were installed across the Stage | investigation areas to target the
Chalk Aquifer. The monitoring wells were constructed of 50mm diameter HDPE pipe. The
response zone within the cable percussive boreholes were typically targeted to intercept the
groundwater surface and was surrounded by washed filter gravel. The plain zone was
surrounded with bentonite to provide a seal.

Land gas monitoring wells were not installed within the Zone 3 area, as a potential land gas
source was not identified.

Tab!e 6: Stage 1 borehole installationvdetails

Standard penetratlon tests were undertaken in the boreholes at Im centres until 5.0m, there
after taken every 1.5m and where feasible, alternating with UT 100 samples in cohesive soils,
in accordance with BS EN ISO 22476-3;2005. Uncorrected blow counts, ‘N values’, are
recorded on the borehole logs in Appendix F.

6No. rounds of groundwater monltorlng have been undertaken to date. The visits were
completed between 17/01/2020 and 18/03/2020. Groundwater monitoring wells were
inspected for the presence of water using an electronic dip meter. Field monitoring records

are provided in Appendix I.
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4 No. samples of the River Terrace Deposits and a single sample of chalk were tested for
sulphate content and pH. In accordance with the BRE!* methodology and the number of
samples tested, the site has been classified on the highest measured sulphate content.

Based on the results detailed in Section 15 and the above, the soils are classified by the BRE
as sulphate design class DS-1, and, assuming a mobile groundwater table, the ACEC class is
AC-I.

The groundwater monitoring results/observations are given in Section 15.1. On the basis of
these results, groundwater at about 5.2m below ground level should be anticipated.

Shallow seepages from more granular seems within the clay should also be anticipated,
however, should this occur, pumping from sumps should suffice to maintain dry working
conditions.

TV  HOariNg Oanacitg ang Saanalatiass
Q& SITRIY AR RTINS ARSI IR RSN RS

Areas of soft ground have been identified around the location of BHI02 located on the Bé
development area and beyond to the north on the proposed bypass.

All loads should be transferred beneath any topsoil, made ground, loose, soft, low strength,
desiccated or disturbed soils and transferred onto the firm becoming stiff clays at depth. For
low rise housing, based on local experience and BS8103!4 Table 8, an allowable bearing
capacity of 80kPa is recommended for shallow foundations. However, foundations will require
deepening in the clay soils near trees to NHBC LOW VCP precautions.

Allowance should be made for nominal reinforcement, due to the propensity for foundations
to span different soil types.

13 Building Research Establishment Special Digest |: 2005. Concrete in aggressive ground. Part I:
Assessing the aggressive chemical environment.

BS8103-1:2011 Structural design of low-rise buildings. Code of practice for stability, site investigations,
foundations, precast concrete floors and ground floor slabs for housing
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The site is situated within an area at potential risk of solution features. The PBA database
search found no natural cavities within 2.5km of the site and therefore the site was reported
by them to have a low risk from solution features. However, localised soft/loose soils have
been found on site (BH102) which extend to the top of the chalk and resemble areas of
potential dissolution, possibly relating to inactive or collapsed former features.

This report provides recommendations for precautions for the design and construction of
foundations taking account of the current level of risk of solution features and swallow
holes. The precautions recommended within this report, if designed and constructed
correctly, will minimise the risk to the proposed foundations and structures.

However, the risk of swallow holes opening within the wider site, away from structures,
remains the same. As such the potential for swallow holes to occur on site cannot be
discounted or designed against and the reputational (and possibly financial) impact of any such
occurrence should not be underestimated. It is essential that all efforts to minimise
surface water migration into the ground are adhered to. In particular, the design of
water supply and sewer pipes should take into account the potential for relatively large
settlements to occur where ground levels are raised and be designed accordingly. Where
possible, ground level raises should be avoided.
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Leap Environmental Ltd Borehole No.
The Atrium, Curtis Road

e Sl i Borehole Log BH101

www.leapenvironmental.com Sheet 1 of 2
. . Project No. Hole Type
Project Name: North Littlehampton Co-ords: 503034 - 103887
! P LP2128 cP
_— Land near Wick, North Littlehampton, West Sussex, . Scale
Location: BN17 7PP Level: 7.24 1:50
. . Logged B
Client: Persimmon Homes Thames Valley Dates: 20/12/2019 - 23/12/2019 ggo A y
Samples and In Situ Testing
Well g:l glzer Depth Level Legend Stratum Description
MKes| Depth (m) |Type Results (m) (m)
Brown to dark brown sandy gravelly CLAY with E
gravel of subangular to subrounded fine to ]
coarse flint. -
1.00 D 1.00 6.24 Firm brown to reddish brown very sandy gravelly L
1.20 N=18 (0,1/2,4,6,7) CLAY. N
1.50 B _:
2.00 524 Loose brown to reddish brown gravelly SAND 2]
2.20 N=21 (2,4/5,5,5,6) with gravel of sub angular to subrounded fine to ]
coarse flint. 4
3]
3.20 B B
3.20 N=8 (1,2/2,2,2,2) ]
3.50 3.74 - - —
Off white to cream weathered structureless high ]
density CHALK recovered as silty chalk gravel. 7
4.00 B T 4
420 N=25 (5,7/6,7,5,7) prey .
- E
[ T
4.80 244 Ty Yellowish off white locally darkly stained ]
5.00 D =yl sfructureless high density CHALK recovered as 5
5.20 N=12 (1,2/3,3,3,3) N silty chalk gravel. .
[ ]
5.80 1.44 Off white Structured high density CHALK ]
6.00 D recovered as silty chalk gravel. 6 —
7 ]
6.50 N=30 (1,3/7,6,7,10) ‘] by « . .
[ v i
N § 7 -
7.50 B .
8.00 N=50 (6,10/50 for 8
145mm) ]
°
9.50 N=50 (9,6/50 for .
297mm) ]
[ - : 7
10.00 B Continued on next sheet 10
Remarks
Groundwater struck at 5.2m. A groundwater monitoring well was installed. The installation comprised a raised steel cover over plain
pipe from ground level to 4.0mbgl over slotted pipe from 4.0m to 7.0mbgl. The excavation was reinstated with gravel from 12.5m to
8.0mbgl, bentonite from 8.0m to 7.0m, gravel from 7.0m to 4.0m arisings from 4.0m to 1.0m and bentonite from 1.0m to ground level.
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Leap Environmental Ltd Borehole No.
.. The Atrium, Curtis Road
i Dorking, Surrey RH4 1XA B h I L
< Tel: 01306 646510 0 re O e O BH101
www.leapenvironmental.com Sheet 2 of 2
. ) . Project No. . Hole Type
Project Name: North Littlehampton LP2128 Co-ords: 503034 - 103887 cp
_— Land near Wick, North Littlehampton, West Sussex, . Scale
Location: BN17 7PP Level: 7.24 1:50
Client: Persimmon Homes Thames Valley Dates:  20/12/2019 - 23/12/2019 L°ggj’ By
Samples and In Situ Testing
Well gﬁ:er Depth Level Legend Stratum Description
NKes| Depth (m) |Type Results (m) (m)
10.50 D E
11.00 N=50 (25 for 1 -
79mm/50 for 85mm) ]
12.00 D 12
1250 | -5.26 TTTTTTTT T EndotborstoleatiZS0m T .
13
14
15
16
17
18 -
19
20 -

Remarks

Groundwater struck at 5.2m. A groundwater monitoring well was installed. The installation comprised a raised steel cover over plain
pipe from ground level to 4.0mbgl over slotted pipe from 4.0m to 7.0mbgl. The excavation was reinstated with gravel from 12.5m to
8.0mbgl, bentonite from 8.0m to 7.0m, gravel from 7.0m to 4.0m arisings from 4.0m to 1.0m and bentonite from 1.0m to ground level.
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Leap Environmental Ltd Borehole No.
_ The Atrium, Curtis Road
: Dorking, Surrey RH4 1XA B h I L BH102
" Tel: 01306 646510 0 re O e O
www.leapenvironmental.com Sheet 1 of 2
. . Project No. Hole Type
Project Name: North Littlehampton Co-ords: 503176 - 103880
! P LP2128 cP
_— Land near Wick, North Littlehampton, West Sussex, . Scale
Location: BN17 7PP Level: 7.64 1:50
. . Logged B
Client: Persimmon Homes Thames Valley Dates: 18/12/2019 - 19/12/2019 99 y
OA
Water Samples and In Situ Testing Depth Level L
Well . Stratum Description
Strikes| pepth (m) |Type Results (m) (m)
Grey to dark grey subrounded medium to coarse ]
0.30 734 rounded gravel MADE GROUND with occasional ]
: : brick cobbles. ]
0.60 7.04 Brown to dark brown clayey gravel MADE ]
’ ’ GROUND comprising subangular to subrounded ]
fine to coarse flint and occasional coarse plastic 7
1.00 D fragments. 1 -
Soft brown to dark brown very gravelly CLAY 7]
with gravel of subangular to subrounded fine to .
150 B coarse flint. ]
1.50 N=3 (1,0/0,1,1,1) ]
2.00 D 2 |
210 5.54 Firm orange to orangish brown gravelly very ]
sandy CLAY with gravel of subangular to 7
2.50 N=18 (1,3/3,4,6,5) subrounded fine to coarse flint. .
3.00 B 3.10 4.54 3 _:
: : Medium dense becoming loose brown to dark ]
brown slightly gravelly medium SAND with 7
3.50 N=20 (1,3/4,6,5,5) occasional gravel of subangular to subrounded —
fine to coarse flint. 7
4
4.50 B .
450 N=7 (1,1/2,2,1,2) ]
5.00 264 Loose brown to dark brown gravelly medium 5]
SAND with gravel of subangular to subrounded 7
fine to coarse flint and cobbles of black stained E
ironstone. ]
6.00 B 6
6.00 N=8 (1,2/0,2,3.3) ]
620 1.44 Light brown gravelly clayey SILT with gravel of ]
6.50 B subangular to subrounded fine to coarse flint and N
’ chalk. ]
7.00 0.64 Off white to brownish cream structureless high 7]
density silty clayey CHALK. 7
7.50 N=15 (1,2/2,3,4,6) ' r .
| ‘, N E
8.00 -0.36 Lot Off white structured medium to high density G
CHALK recovered as silty gravel. ]
8.50 D -
9.00 N=47 9
(7,8/10,12,13,12) ]
i z HS T _:
10.00 B Continued on next sheet 10

Remarks

ground level.

Borehole was terminated due to slow progress through high density chalk. Groundwater was struck at 7.2m. THe
borehole was reinstated with gravel from 10.8mbgl to 7.0m bentonite from 7.0m to 6.0m and arisings from 6.0m to
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Leap Environmental Ltd Borehole No.
~. The Atrium, Curtis Road
i Dorking, Surrey RH4 1XA B h I L
~ Tel: 01306 646510 0 re O e O BH102
www.leapenvironmental.com Sheet 2 of 2
. ) . Project No. . Hole Type
Project Name: North Littlehampton LP2128 Co-ords: 503176 - 103880 cp
_— Land near Wick, North Littlehampton, West Sussex, . Scale
Location: BN17 7PP Level: 7.64 1:50
Client: Persimmon Homes Thames Valley Dates:  18/12/2019 - 19/12/2019 L°ggj’ By
Samples and In Situ Testing
Well gﬁ:er Depth Level Legend Stratum Description
NKes| Depth (m) |Type Results (m) (m)
1050 N=50 (25 for ]
125mm/50 for ]
115mm) 10.80 -3.18 End of borehole &t 10,60 m ]
1
12 -
13
14
15
16
17
18 -
19
20 -

Remarks

ground level.

Borehole was terminated due to slow progress through high density chalk. Groundwater was struck at 7.2m. THe
borehole was reinstated with gravel from 10.8mbgl to 7.0m bentonite from 7.0m to 6.0m and arisings from 6.0m to
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.Leap Environmental Ltd Trialpit No
‘The Atrium, Curtis Road . .
Dorking, Surrey RH4 1XA T I P t L
el: 01306 646510 rla I Og TP1 35
_iwww.leapenvironmental.com Sheet 1 of 1
Project . Project No. Co-ords: 503186 - 103890 Date
North Littlehampton
Name: P LP2128 Level: 7.48 04/12/2019
.. Land near Wick, North Littlehampton, West Sussex, BN17 Dimensions Scale
Location: .
7PP (m): 1:25
Depth
Client: Persimmon Homes Thames Valley 3e80 Logg\ed
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
27 Depth Type Results (m) (m)
Grass over brown to dark brown silty sandy TOPSOIL .
with frequent rootlets. ]
0.20 ES ]
0.30 7.18 Brown to dark brown silty sandy SUBSOIL. N
0.40 ES ]
0.50 | 6.98 Firm brown to dark brown silty CLAY. .
N=12 1
1.30 D .
Hand Pen at 1.5m = 100kPa E
1.70 5.78 Medium dense brown to orange silty clayey medium i
SAND. ]
1.90 B ]
2]
Closely laminated clay pockets at 2.8m. ]
3.00 447 End of pit at 3.00 m 3]
4]
5 __
Remarks: Trial pit remained dry and stable.
Stability: Stable
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Leap Environmental Ltd Trialpit No
he Atrium, Curtis Road . .
orking, Surrey RH4 1XA T I P t L
|: 01306 646510 rla I Og TP1 36
‘www.leapenvironmental.com Sheet 1 of 1
Project . Project No. Co-ords: 503181 - 103852 Date
North Littlehampton
Name: P LP2128 Level: 7.39 04/12/2019
.. Land near Wick, North Littlehampton, West Sussex, BN17 Dimensions Scale
Location: .
7PP (m): 1:25
s . Depth Logged
Client: Persimmon Homes Thames Valley 3.20 OA
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
27 Depth Type Results (m) (m)
Brown silty clayey TOPSOIL with frequent rootlets, .
occasional subangular to subrounded coarse flint, rare ]
0.20 ES brick cobbles and frequent rootlets. -
0.30 7.08 Firm to stiff brown slightly orange silty CLAY. N
0.60 ES .
1.00 D - 1
N=14 Hand Pen at 1m = 113.3kPa 1
Hand Pen at 1.4m = 96.6kPa 1
1.60 5.78 Firm brown to orange silty sandy CLAY. N
1.70 D ]
2]
2.10 5.28 Medium dense orange brown silty gravelly clayey SAND ]
with gravel of subangular to subrounded fine to coarse ]
2.30 B flint. i
3]
8.20 4.18 T TTTTTTTTT T TEndofpitatd3zom T T TTTTC ]
4
5 __
Remarks: Trial pit remained dry and stable.
Stability: Stable

ARUN DISTRICT COUNCIL LU/90/20/DOC



Leap Environmental Ltd Trialpit No
he Atrium, Curtis Road . .
orking, Surrey RH4 1XA T I P t L
|: 01306 646510 rla I Og TP1 37
‘www.leapenvironmental.com Sheet 1 of 1
Project . Project No. Co-ords: 502972 - 103889 Date
North Littlehampton
Name: P LP2128 Level: 7.40 04/12/2019
.. Land near Wick, North Littlehampton, West Sussex, BN17 Dimensions Scale
Location: .
7PP (m): 1:25
Depth
Client: Persimmon Homes Thames Valley 3 80 Logg\ed
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
27 Depth Type Results (m) (m)
Grass over reddish dark brown silty clayey TOPSOIL .
with frequent rootlets. ]
0.20 ES ]
0.30 7.10 Dark brown silty clayey SUBSOIL. N
0.40 ES ]
0.50 6.90 Firm dark brown occasionally orange grey mottled silty n
CLAY. ]
N=16 1
1.20 D .
Hand Pen at 1.4m = 133.3kPa 1
1.80 5.60 Medium dense orange brown silty clayey medium SAND N
with occasional subangular to subrounded fine flint and 7]
pockets of clay. 2 —
2.50 D Gravel content increases including weakly cemented sandstone with ]
laminalions and flint size range increases from fine to coarse below E
2.5m. 1
3.00 4.40 T TTTTTTTTT T T T TEndofpitat3tdm T T T TTTTT 3]
4
5 __
Remarks: Trial pit remained dry and stable.
Stability: Stable
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17/01/2020

I_ 29/01/2020 | 07/02/2020 I_ 18/02/2020 I_ 04/03/2020 I_ 18/03/2020

Depth to base L 2 Depth to base* 'Eepth to base* De 2 Depth to base* Depth to base*
[BH101 7.23 7.13 7.01 7.10 7.10
BHX n.r. n.r. 9.95 n.r. n.r.
\W5103 3.20 3.01 3.11 2.95 3.05
(WS5104 1.95 1.86 1.55 1.95 2.00
BH104 6.00 6.43 5.91 n.r. 5.93
HP101 n.r. 0.96 0.85 0.90 0.90
IBH 106 RIS n.r. 5.77 3 5.20 5.68 5.80

Measurements from top of well cover *Measurements from top of pipe *Measurements from top of pipe *Measurements from top of pipe *Measurements from top of pipe *Measurements from top of pipe
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APPENDIX C

Rainfall & River Flow Summary 19 to 25" February 2020
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eekly rainfall and

Summary: I§ has been another wet week for England especially in the north. River
fiows at aimost all of the rivers we report on are higher than normal for the time of
year, with around two-fifths being sxceptionally high.

Rainfall

Rainfgl totals for the past weak ranged from 18mm in south-east England 10 105mm in north-wast England
{Table 1 and Figure 1), Cumulative rainfall totals for the month o date range from 161% of the monthly
ong term aversge (LTA) in scuthr-west England 1o 323% in north-west England (Tabie 1),

River flow

River flows increased al all siies we report on in north-west England compared 1o last week, but decreased
on aimost two-thirds of the rivers we report on acress England as a whole. Almost alt of the rivers ars
classed as above normal or higher for the time of vear, with around two-fifths of sites exceptionally high.
i east and south-east England, 4 are classed as normal for the time of year {(Figure 2.

Cutliook

Fain, slest and snow are expacted on Thursday, with showers heaviast in the north-west. From Friday o
Saturday, a frontal system will bring rain, heaviest in the west. Further showers are expectad on Sunday.
From Monday the weather is expeciad 10 remain unseitied with showers andd frontal rain moving in from
the south,

Author National Water Resources Hydrelogy Team

;j&iit Latest month to | ast rmanth Last 2 moninhs: i.ast 8 monins: Last 12 months:
Geoarachic 59 ?CIZ.S date: ‘:'E‘m 2{'}25} ) Now 2019 o Jan | Aug 207910 .dan | Feb 201910 Jan
BOUrapnc : 4 aby HOIO e oo NIy 264
egions Ealb 200 Fab 2020 2020 2020 2820
Total fmemy | 080 Lo pqa | THR Ly b TOA dg qp b TORE Gy b TOB e g
{ram} {rmmy {rmimy {ruvs {ram}
north-west 105 ity 333 116 2 58 88 345 118 1,481 124
norih~east 52 183 278 85 8% 258 104 587 128 1,038 123
central 35 128 250 87 a7 2862 128 5355 142 983 133
aast 22 75 199 49 g5 208 128 419 131 708 118
south-east 18 108 218 8% G4 281 131 331 128 340 115
soith-west 27 135 181 104 0 420 124 318 137 1,228 120
Engiand 25 135 233 71 3& 280 117 865 128 4,002

Table 1 Latest rainfall summary information (Source: Met Office © Crown Copyright, 20

’ Notes:

« LTA = long term average rair

« Data {or the curent month a cuisied using MORECS (Mei Cfiice: Rainiail and BEvaporation Saloulation Systery); data for o
from dational Climate information Centre (MNCITT.

° The s ounded 1o the nesrest milimetrs or p ni {except when values arg iess ihan 13,

« Recordad amounts of rainfall are fikely tc be underasiimated during snow avents,

itfor 1981 - 188C,

Al datz are provisional and may be subject to revision., The views sxprossad in this document are 0o
Environmearnt dgency. Its officers, servants or agents accept no Hability for any logss or damage arising ©
use of the information, or reliance upon views contained herein,
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Raintall

£

11 to 17 December 13 i0 24 December

15 o 21 January

22 to 28 January 2% January io 4 February &t 11 February

Rainfali {mm)
=440

12 1o 18 February 19 1o 28 February

Figurs 1 Weekly precipiiation across England and Walss for the past 11 weeks, UKPP radar
data {Source: Met Office © Crown Copyright, 2020}, Note: mages may somelimes includs
straight lines originating from the centre of the radar, resulling from tall trees and builidings
located near the radar installation affecting its performance. This dees not reflect actual
conditions on the ground. Crown copyright. All rights reserved. Environmeant Agency,
100024198, 2020,




ARUN

River flow

. Exceptionsily high
Notably high

Above nommal

@ Nurivsal

@ Below normal

Notably low

@ Exceptionally low

(::} No-data

Hother

Nastarn
Rather

‘NaluraBsed” Aows are providad for the River Thames at Kingston and the River Lee ot Felides Weir,

Figure 2 Latest dally mean river flow, relative 10 an analysis of historic daily mean flows,
classed by flow percentile for the same time of year® (Sowce Environment Agency). Crown
copyright. All rights reserved. Environment Agency, 100024188, 2020°,

sar fiow has been equalled or excesded comparad Lo the histonic fow racond for
@ time of year and not 3 whole year,

x of e that & pari
25 presented reiste fo an analysis for

Flow percentifes desoribe the percenta
that site for the time of year. Flow perce

SThe fow sites in this report are ndicator sites providing a National overview snd a subset of 5 wider fow monitoring network.




River flow categories

Exceptionally high
Notably high
Above normal
Normal

Below normal
Notably low
Exceptionally low

Return {0 Suimmary page

Value likely to fall within this band 5% of the time
Value likely to fall within this band 8% of the time
Value likely to fall within this band 15% of the time
Value likely to fall within this band 44% of the time
Value likely to fall within this band 15% of the time
Value likely to fall within this band 8% of the time
Value likely to fall within this band 5% of the time
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Appendix D

Banners Gate Civil Engineering Design Drawings. Please refer to attached Drawing
Issue Sheet for reference.

Microdrainage Hydraulic Calculations

Hydrobrake & Cellular Storage info.

Job No 19163 Page 9 of 9 ISSUE1 May 2020

Cavendish House, 10-11 Birmingham Street, Halesowen, West Midlands, B63 3HN « Tel: 0121 687 1500

ARUN DISTRICT COUNCIL LU/90/20/DOC



CIVILS DRAWING ISSUES

Project: Littlehampton Phase 3 BANNERS GATE
. R LNV, STHRUCTURAL ARD
Project No: 19163 TRAKSPORTATIGN ENGINEERS
DAY 21|03/ 03|13|19|03|16|18(16(17|28(29| 14
MONTH 08| 09| 09| 19|09 10|11 11{01(01(02(02| 05
YEAR 19| 19| 19| 19( 19| 19| 19| 19| 20| 20| 20| 20| 20
[ size [scaLe]
100(i) General Engineering Plan Sheet 1 of 2 / A c|C E|F
100(ii) General Engineering Plan Sheet 2 of 2 / A/B|C|C|D|E|F
101 External Works Layout Sheet 1 of 2 / A|B|C|C|D|E|F
102 External Works Layout Sheet 2 of 2 / A|B|C|C|D|E
121 Private Drainage Layout Sheet 1 of 2 /| A B|(C|D|(D|E|F|G
122 Private Drainage Layout Sheet 2 of 2 /| A B|(C|D|(D|E|F|G
141 Kerbing and Finishes Plan Sheet 1 of 2 / AlB|C c D
142 Kerbing and Finishes Plan Sheet 2 of 2 / AlB|C c D
151 Contours and Chainages Plan Sheet 1 of 2 / Al B B c|D
152 Contours and Chainages Plan Sheet 2 of 2 / A|lB B [
161 Flood Exceedance Routing Plan Sheet 1 of 2 /
162 Flood Exceedance Routing Plan Sheet 2 of 2 /
171 Impermeable Area Plan Sheet 1 of 2 / A A B c
172 Impermeable Area Plan Sheet 2 of 2 / A A B [
181 House Setting Out Plan Sheet 1 of 2 / A|B|C|C D
182 House Setting Out Plan Sheet 2 of 2 / A/B|C|C|D|D
201 Road and Drainage Lonitudinal Sections / / A
250 Storm and Foul Manhole Schedules / / A
301 Private Highway Construction Details / A A B
311 Drainage Construction Details /
323 HB1 Construction Details - Control Structure / / A
326 HB2 Construction Details - Control Structure / / A
DSPO1
1005104 Section 104 Agreement /
Persimmon Homes Thames Valley E E EIE/E/E|EiE{E/E|E|E
Arun District Council E
ISSUE METHOD ele|le|le|le|le|e|e|e|e|e|e|e
E - Issued by Email L - Issued by Letter  FT - Issued by File Transfer U - Uploaded to Online Portal q|q|q|q|q|q|q|q|q|q]|q]|q|<
REASON FOR ISSUE Notes:
PL - Planning T -Tender DD - Detailed Design
ARUN DISTRICT COUNGIL LU/90/20/D0C T C 7o C fon - fon AR - s R
S38 - Section 38 S104 - Section 104 S184 - Section 184 S185 - Section $185 S278 - Section 5278




The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard

| | : Specifications, Building Regulations etc. whether or not specifically stated on this drawing.

| ; | This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted

ey

e
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§N 3 ‘\\‘\ § & e s0 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is
§ ¢ % N Q\“s S 3 s h §\\“ to be provided to accommodate the proposed tree planting, where applicable.
P IR W o Ve R © This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except
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by written permission. No liability will be accepted for amendments made by other persons.
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GENERAL NOTES

« This drawing is to be read in conjunction with relevant architectural and engineering drawings.

« Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
unless otherwise shown.

« Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
commencement of works.

«  Any discrepancies between the details shown and actual on site conditions to be reported immediately to
the engineer prior to commencement of works.

ADOPTABLE ROADS AND SEWERS

« Roads, footways and parking bays which form part of the highway to be adopted under Section 38 of the
Highways Act 1980 shall comply with the requirements of the Adopting Authority.

« Sewers to be adopted under Section 104 of the Water Industries Act 1991 shall comply with the Water
Authorities Association "Sewers for Adoption 6th Edition" with any amendments specified by the Adopting
Water Authority.

« All pipes to be used in adoptable sewerage shall be either clayware to BS EN 295 or concrete to BS EN
1916 and BS 5911: Part 1 with Class S bedding unless otherwise stated. With approval of the Adopting
Authority solid wall concentric external rib reinforced uPVC pipes complying with the relevant provisions of
BS EN 13476 may be used

« \Where cover to a pipe is more than 1200mm under adoptable carriageway the trench shall be filled to

%
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P

TN N £ formation of the carriageway with well compacted DTp Type 1 material.
N i\ § N A « Where coverto a pipe is less than 1200mm under adoptable carriageway it shall be provided with concrete
~ st N SRS

protection in accordance with the specification of the adopting authority and back filled to formation of the
carriageway with well compacted DTp Type 1 material. Where concrete bed and surround is specified
flexibility of joints is to be maintained by using compressible bitumen impregnated fibreboard at each pipe
joint.

« All existing drainage invert levels, diameters and locations are to be checked by the Contractor prior to the
commencement of any proposed drainage work. Any difference between actual and drawn details is to be
reported to the Engineer immediately.

« Positions of existing services/statutory undertakers apparatus adjacent to or crossing proposed sewers is to
be checked by the Contractor prior to starting work.

« Infill covers and frames in block paved areas are not to be used (see 2.9.6 SfA6 p 25)

« Catchpits shall not be adopted

« Easements at any change in width should be 2.5m to each side of the centre pipe line for pipe size up to

: : 300mm diam; and 5m each side of the centre pipeline for pipes 300mm dia greater

| : : « \Where pipe crossing, plastic membrane to be used for protection to eliminate any chances of cross

I [ : contamination

R : : B : « No backdrops to be used, steeper gradients are preferred to the use of backdrops

: ! : : « Precast concrete manhole rings will not be cut under any circumstances. Other options are preferred,
manhole built up with concrete or brick work to the top of the pipe.

« Protective concrete cover slabs to be used on pipes in non traffic area which does not achieve 0.9m/900mm
cover level and 1.2m/1200mm cover in traffic area.

« Cover and frames should be kitemarked. (Page 15, 1.16).

« Pipes of different diameters entering manholes should be installed with soffits at the same level.

« Type E manhole the opening cover and frame should be located centrally over the pipe -please refer to
SfABth Edition figure 2.8 Type E details Page 38

« The outside of the sewer should be in vehicle carriageway (not footpath) and be at least 1m from the kerb
line. The outside manholes should be at least 0.5m from the kerb line.

« Trees on the drawing are existing or proposed and adhere to B.2.3 (Page 33) of SfA6. The trees specified
will be as per Sewers for Adoption and positioned

« All proposed manhole covers and frames at a minimum of 675x675mm to maintain a clear opening and to
comply with Severn Trent Water Ltd current health and safety standards.

« The materials to be used are suitable for ground conditions

« In situations where traffic loading is anticipated to be heavier than would occur on a typical residential estate
distributor road (i.e. braking or turning near a junction) a higher specification cover (E600) should be used

« Surface water drainage has been designed to 100yr + 30% allowance for climate change
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc. whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is

to be provided to accommodate the proposed tree planting, where applicable.

© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except
by written permission. No liability will be accepted for amendments made by other persons.

GENERAL NOTES
This drawing is to be read in conjunction with relevant architectural and engineering drawings.
Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels

.
unless otherwise shown.

.
Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
Any discrepancies between the details shown and actual on site conditions to be reported immediately to

onstruction
.
commencement of works.
.
the engineer prior to commencement of works.
«  Saddle connections to be 45°
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc. whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.

Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is

17
b

to be provided to accommodate the proposed tree planting, where applicable.
© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except
by written permission. No liability will be accepted for amendments made by other persons.
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« This drawing is to be read in conjunction with relevant architectural and engineering drawings.
« Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
unless otherwise shown.
Levels of the existing road at the point of tie-in with proposed site road must be checked prior to

.
commencement of works.

«  Any discrepancies between the details shown and actual on site conditions to be reported immediately to
the engineer prior to commencement of works.

7.426

7.337

<nalnly>
blacktop

B S

’”’\"’\”f’

/.87 /.78

7.809
T

e

e

[Drainage Legend:

General

Pro Finished
FIooproli.ee\(/jeI
Site Boundary

Proj Garage
Slab Level

Private Drainage
o Foul Water Sewer o ____ Storm Water Sewer

(100@mm unless otherwise stated) (100@mm unless otherwise stated)

Storm Water 525mm

Blacktop slite efftrance

e
o
15699

a4
PR

R ‘.\\\\\’
i\\\\\\\\\\‘,\\\\\\\\\\\ j
¥ ‘

;.
4

255535 390y, /4 B

vy i

\\\\.... el

R

go5
3

- 22

¥
-
el
S —

= RN

SRR P & :
15trgfr|?tm Ce”trzz‘"?f t—— Foul Water 525mm _
wet el to aparimen Inspection Chamber O Inspection Chamber
& - (Max Depth 3000mm) (Max. Depth 3000mm)
Foul Water 300mm . Storm Water Rodding
»d Eye & Level

'/4',;""/m

(Max. Depth 750mm)

5 4

s ecs )

Inspection Chamber

(Max. Depth 750mm)
= AcoDrain @ Proposed Cellular Storage

m

oV

/\' i

- Proposed Outlet Sump and
03 LICSS8.40 | avel

[t

o
%

o
55

1L samfgm .
~§ ¢bmgound to@partment °

b

SWAZ 01
CLB.80
500
RS is
Porous Tanked Paving

5t 200

5 :
2 i

7= SWSewer&MH \

= Rt

g

%

5% T G-

/.52

HATFIELD
iCQRNER@ ,

B
555

N\
i Lo
TOS b -

A

FW Manhole Ref.
(Cover & Invert Levels)

ws
5%

:sigg SW Manhole Ref.

e ;
g POk Rttt s 1,

P35

; B ; LEAP
: i S
’ H ATFlELD .-\.\\\\\\}\.-\.-\.-\.-\.-\.\\.\v
. o » 800 SQM ©.0°
20m OFFSET BUFFER 540 &y 3 17,95
8.00 Wi N ‘
799 o [ Sug SO
; Vg N § R Y :
o 8.0/, N /.90 8 g
00 ] s : L8 - CLZO.00L  (Cover& imertLovels)
‘ Y44 49 1L18.50
i § N L.
- 3 : Proposed Road Gully &
- 2 Connection Y Sub Base Levels
eeeeen EXiS1iNG Rising
Main
\_ J

T

25

5550 52

G g

o

;
P

e,

aleisy
NCELT. 04

[Li5.20

150mPx1. 2mfN\

G e

55 Diam 7

Grad 1in 141
e CLAY 5537m
CL7.80) 1002
i

7

25 e,

1555

S
@“\\\\\\\

{Didny acg
Chayrans §7.89
orad 1in 104§

'tﬁ‘\.,. o

il

595455 i

5%

7.38

rrsvrs

\ &
) R ) _
A\ P o 7 ; Diam 308 Gradt 1 i 226
. BN T e e A
4 CREUSH PANEL . . = == b LAY 20 '4}:-;.‘-':_:‘.“?'“'
e s §3 T ALIaGm 1003 | §
|ty ! il
29 1 28 8 44
P 8
I I X S
cio o N N
ThEe—L N N
¢ | §
,,,§7 §
7% S
R :
R -

A,

- |

L. i
ROy

-

0%

'\-\\“\\EF
i
i
f
;; 7.86
i
- 55‘1};~~~\\~\>~\,

9’?; = R

X
q1in 238

1501

== \\\\\§f7.8r@n spn Gt

il AR
— s -1}
N""::'-":::;_-v.( TR e T 0

%5

T T g pEem
(A\' CL;\‘( 76 3% g

g5

222
A4

o

k228 7
B -t 1,

7.7

£
N
i~

00

7.21

/.33

| APARTMENT BLOCK A

i

ASHWORTH A;'HWORTH;?

£ ;
\ /‘ i
S Y

Private drainage runs amended to suit revised layout 13.05.20
Private drainage runs amended to suit revised layout. 28.02.20
0OS data added to drawing 17.01.20
Drawing amended to suit new layout 16.01.20
New layout added. 16.11.19
New layout inserted. 03.10.19
Drawing amended to suit clients request. 19.09.19 TB
03.09.19
15.08.19

Approximate existing spur location added
First issue

7R

=

455035

2227

15
%5

" Block Paving fo
‘continue undemeath
- the Coach House

P
24

7

7%

P

Date By

/.19
rrmOgmmMOI

Description

Rev.

Drawing Status

%
Pz

2z

//

P
&

o
posy
prrrs.
%,
%,
W
P
sy
7,
2
Yt
s

7

|__Shed

‘////
gy
4
74
/////2
z
gy

o
%

i
Vs
% 2

s,
i
gy
%,

iy
22

P

7

PTG 5 /
AT 355 g0 1

B8 45 p,

/.25

| |
| | ;
‘ /.69 A l: i
783

N I

-\\.\“\“‘L\ -
WA wwaw P [
SN NS e e . N
AR AW .
R A A ~ e
. AR N e e R
T waae < . ST :
RNt TR e
R R ey MU . S s : !
b \\vQ}.\.Q\,.\W . - e
SRR N {
RNy “\‘Q\ N -
. WSS /. - f
WA Y Te—
RN / RR—
RS- :
WOIR A Waaw
R wavay J
AR A e
_______ AR AN AN v
........... SR AR AR A A
.......... SRR AT AN - o ~
,,,,,,,,,,,, R R . ~
,,,,,,,,,, X BRI AN R :
TN R AN A
....... RN Ay
....... R A
________ RN AN
........ RN -
_______ ARV Q\R‘ . / & § NN
,,,,,,,,,,, SRR A g o
,,,,,,,, SRR AR § § e
........ AN R AN H R N
...... S § § ¥
>>>>>>>>>> SRS R a bad i v
............. TEUARTRR-O el seed ~. R 7 k N
""" N v s w o ;
N H RN I R
§ § TR :
§ VR RN sy \
: H Ny I -
§ § . ERUR S
§ § '
; N - B LT T
{ § e . .
3§ N - et EATEN
N § Ty !
¥ ¥ “ N
H .09 744
N i L .
§ § SRR A
. § SRR :
§ H TR AR A aae, :
S8 IR R AR e &
- R Ry N
i § IR R AR e N
H N R AR AR . J R
i § IR B s : R cii
S ] RN e - & N ient
SUU § TR \é e, 8
N TN S0 ‘ 3 &
- : N g .
SRR S - N ) e T FETTF IR A e
7. 5 7 VRN 3 § ’ ) }“ Eh%si%mi A N
SRR AN s by & 2
W -‘\\‘Q R - W .
7 Uy R . R shi . F
03 R T Togethet! wa hake § home
TR WA ey -
7 3 RS
Project L‘t‘tl ‘t
_________________________ West Sussex
|| Title . .

Sheet 2 of 2

s rthr gy,

S
i

£
BANNERS GATE

troenre,

CIVIL, STRUCTURAL & ARCHITECTURAL DESIGN SERVICES

10-11 Birmingham Street, Halesowen, West Midlands B63 3HN
Tel: 0121 687 1500 Fax: 0121 687 1501

. S T I §\
, 7.56 76 ;
7.49 779
7.66 : s
7 . 7 2 E-mail: mail@bannersgate.com
Scale Al @ 1:250 Drawn cS
Date August 2019 Checked B
. File Drawing
777 19163 / dwgs / civils / current 19163/ 122H

ARUN DISTRICT COUNCIL LU/90/20/DOC



................ The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
: H Specifications, Building Regulations etc. whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is
to be provided to accommodate the proposed tree planting, where applicable.
H © This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except
»»»»»»»»» by written permission. No liability will be accepted for amendments made by other persons.
: GENERAL NOTES
H : « This drawing is to be read in conjunction with relevant architectural and engineering drawings.
; « Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
: : unless otherwise shown.
: H « Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
: H commencement of works.
: : «  Any discrepancies between the details shown and actual on site conditions to be reported immediately to
: the engineer prior to commencement of works.
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc. whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is

to be provided to accommodate the proposed tree planting, where applicable.
© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except

by written permission. No liability will be accepted for amendments made by other persons.

GENERAL NOTES

« This drawing is to be read in conjunction with relevant architectural and engineering drawings.

« Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
unless otherwise shown.

Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
Any discrepancies between the details shown and actual on site conditions to be reported immediately to

.
commencement of works.
the engineer prior to commencement of works.
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard

Specifications, Building Regulations etc. whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is

to be provided to accommodate the proposed tree planting, where applicable.
© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc. whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is

to be provided to accommodate the proposed tree planting, where applicable.
© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except

by written permission. No liability will be accepted for amendments made by other persons.

GENERAL NOTES
This drawing is to be read in conjunction with relevant architectural and engineering drawings.
Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels

.
unless otherwise shown.

Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
Any discrepancies between the details shown and actual on site conditions to be reported immediately to

.
commencement of works.
.
the engineer prior to commencement of works.
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc. whether or not specifically stated on this drawing.

This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is
to be provided to accommodate the proposed tree planting, where applicable.

© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except

by written permission. No liability will be accepted for amendments made by other persons.

GENERAL NOTES

« This drawing is to be read in conjunction with relevant architectural and engineering drawings.

« Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
unless otherwise shown.

« Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
commencement of works.

«  Any discrepancies between the details shown and actual on site conditions to be reported immediately to
the engineer prior to commencement of works.

ADOPTABLE ROADS AND SEWERS

Roads, footways and parking bays which form part of the highway to be adopted under Section 38
of the Highways Act 1980 shall comply with the requirements of the Adopting Authority.

Sewers to be adopted under Section 104 of the Water Industries Act 1991 shall comply with the
Water Authorities Association "Sewers for Adoption 6th or 7th Edition" with any amendments

specified by the Adopting Water Authority.

All pipes to be used in adoptable sewerage shall be either clayware to BS EN 295 or concrete to

BS EN 1916 and BS 5911: Part 1 with Class S bedding unless otherwise stated. With approval of
the Adopting Authority solid wall concentric external rib reinforced uPVC pipes complying with the
relevant provisions of BS EN 13476 may be used.

Where coverto a pipe is more than 1200mm under adoptable carriageway the trench shall be filled
to formation of the carriageway with well compacted DTp Type 1 material.

Where cover to a pipe is less than 1200mm under adoptable carriageway it shall be provided with
concrete protection in accordance with the specification of the adopting authority and back filled to
formation of the carriageway with well compacted DTp Type 1 material. Where concrete bed and
surround is specified flexibility of joints is to be maintained by using compressible bitumen

impregnated fibreboard at each pipe joint.

All existing drainage invert levels, diameters and locations are to be checked by the Contractor
prior to the commencement of any proposed drainage work. Any difference between actual and
drawn details is to be reported to the Engineer immediately.

Positions of existing services/statutory undertakers apparatus adjacent to or crossing proposed
sewers is to be checked by the Contractor prior to starting work.

A Drawing amended to suit revised drainage strategy 14.05.20 TB
- First issue 15.08.19 cs
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Manhole
Cover Pipe Manhole Types
Number Level i
Size
Depth To
Coordinates Sf)offit Connections Code Inverts Diams Manhole Cover
1 1.005 4785 150
- 6.900
1.965 1200 B D400
503151.747 1
103909.025
1 1.000 5.580 225
CP2 1
7.608
1.803 1200 B D400
503170.485
0
103880.613 0 1.001 5.580 225
1 1.004 4.850 300
6.990
1.990 1500 B D400
503158.041
0
103902.307 0 1.005 4.850 150
7.688
1.793 1200 B D400
503168.718
0
103866.213 0 1.000 5670 225
1 1.002 5.080 225
$20 1
7.649
2.344 1200 B D400
503165.140
0
103883.872 0 1.003 5.080 225
1 1.003 5.000 225
7.417
2192 1500 B D400
503155.319
0
103885.388 0 1.004 4,925 300

Manhol
Manhole Cover Pipe Manhole Types anhole Cover Pipe Manhole Types
Number Level Number Level .
Size Size
Depth To
Coordinates Deg)t?f_tTo Connections Code Inverts Diams Manhole Cover Coordinates S?offit Connections Code Inverts Diams Manhole Cover
offi
1.007 5.000 150 1 1.001 5.576 225
SSWA2 01 S6 1
- 6.900 7.895
1.750 1200 B D400 2.095 1200 B D400
503116.501 503037.654
1 0
103908.217 103879.176 0 1.002 5.500 300
1.004 5.260 300
7.907 6.865
2.347 1500 B D400 0.997 1200 D D400
503084.405 503064.846
0 0
103888.989 1 005 5 260 200 103911.587 0 2,000 5,643 225
1.006 5.180 300 1 2.000 5.465 225
H B1 81 0 2 2 1.002 5.390 300
7.921 7.560
REFER TO
2.591 1200 CONSTRUCTION 1.870 1500 B D400
503113.453 DETAIL 503063.694
0 0
103885.971 ' 007 5 180 150 103883.410 0 1.003 5.390 300
7.431 7077
1.295 1200 E D400 1.275 1200 E D400
502982.229 503081.287
0 0
103879.734 1 000 5011 - 103854.101 0 3.000 6.352 150
1.000 5.729 225 1 1.003 5.300 300
2 2 3.000 5.450 150
S4 1 S14
7.772 7.959
1.818 1200 B D400 2.359 1500 B D400
503012.462 503084.020
0 0
103883.694 1 001 5799 995 103882.303 0 1.004 5300 300
Manhol Manhol
anhole Cover Pipe Manhole Types anhole Cover Pipe Manhole Types
Number Level . Number Level .
Size Size
Depth To Depth To
Coordinates S?offit Connections Code Inverts Diams Manhole Cover Coordinates S?offit Connections Code Inverts Diams Manhole Cover
1.005 4.140 150 1 1.004 4.600 150
FFWA2_01 F11 1
6.800 7.883
2.510 1200 B D400 3.133 1200 A D400
503042.397 503055.195
0
103918.437 103916.699 0 1.005 4,600 150
7.393
1.732 1200 B D400
502980.409
0
103880.771 1.000 5.561 100
1.000 5.222 100
F3 1
7.782
2.460 1200 B D400
503013.596
0
103884.879 1.001 5172 150
1.001 5.015 150
F5 1
7.917
2.752 1200 B D400
503036.801
0
103880.952 1.002 5.015 150
1.002 4.847 150
7.515
2518 1200 B D400
503061.764
0
1038834 852 1.003 4.847 150
1.003 4.660 150
6.811
2.001 1200 B D400
503063.042
0
103912973 1.004 4.660 150

Please note only
indicated within MH diagrams. Please refer to
drainage layout drawings for lateral connections

main sewer information is

The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site dimensions, levels and
sewer invert levels at connection points and ensure that they are fully conversant with the contents and requirements of the site
investigation report before work starts. The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc. whether or not specifically stated on this drawing.

This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to support any
structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said structures which do not
accord with the anticipated conditions as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further investigated by a suitable expert.
Any earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable geotechnical expert.
Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are to be planted
50 as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where applicable. A foundation is
to be provided to accommodate the proposed tree planting, where applicable.

© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be reproduced or amended except

by written permission. No liability will be accepted for amendments made by other persons.

GENERAL NOTES

This drawing is to be read in conjunction with relevant architectural and engineering drawings.

Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
unless otherwise shown.

Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
commencement of works.

Any discrepancies between the details shown and actual on site conditions to be reported immediately to
the engineer prior to commencement of works.

ADOPTABLE ROADS AND SEWERS

Roads, footways and parking bays which form part of the highway to be adopted under Section 38
of the Highways Act 1980 shall comply with the requirements of the Adopting Authority.

Sewers to be adopted under Section 104 of the Water Industries Act 1991 shall comply with the
Water Authorities Association "Sewers for Adoption 6th or 7th Edition" with any amendments
specified by the Adopting Water Authority.

All pipes to be used in adoptable sewerage shall be either clayware to BS EN 295 or concrete to
BS EN 1916 and BS 5911: Part 1 with Class S bedding unless otherwise stated. With approval of
the Adopting Authority solid wall concentric external rib reinforced uPVC pipes complying with the
relevant provisions of BS EN 13476 may be used.

Where coverto a pipe is more than 1200mm under adoptable carriageway the trench shall be filled
to formation of the carriageway with well compacted DTp Type 1 material.

Where cover to a pipe is less than 1200mm under adoptable carriageway it shall be provided with
concrete protection in accordance with the specification of the adopting authority and back filled to
formation of the carriageway with well compacted DTp Type 1 material. Where concrete bed and
surround is specified flexibility of joints is to be maintained by using compressible bitumen
impregnated fibreboard at each pipe joint.

All existing drainage invert levels, diameters and locations are to be checked by the Contractor
prior to the commencement of any proposed drainage work. Any difference between actual and
drawn details is to be reported to the Engineer immediately.

Positions of existing services/statutory undertakers apparatus adjacent to or crossing proposed
sewers is to be checked by the Contractor prior to starting work.

A Drawing amended to suit revised drainage strategy 19.09.20 1B
- First issue 15.08.19 cs
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A

Rodding Point

Access Road < 200 dwellings

45° Bend —

450mm Min

Coupling

Rodding Eye Detail

Layer Nom.Size Matreials Compacted Thickness
Surface Course 10mm AC10 Close Graded Asphalt Concrete Surface Course 30mm
100/150to Cl 942 PSV 68+ AAV 14
Binder Course 20mm AC20dense bin 100/150 rec to DfT SHW 906 60mm
Base Course 32mm AC32 dense hase 40/60rec to DFT SHW 906 100mm
Sub Base & Capping <2% Type 1 sub base to DIT SHW Clause 803 Bespoke Design
9.9 5% Type 1sub base DfT SHW to Clause 803 150mm
=7 6F1 or 6F2 Capping Layer to SHW Clause 613 600mm
25.5% Type 1sub base DfT SHW to Clause 803 150mm
' 6F1 or 6F2 Capping Layer to SHW Clause 613 350mm
59 Type 1sub base DT SHW to Clause 803 150mm
(+]
6F1 ar 6F2 Capping Layer to SHW Clause 613 100mm

Ground Investigation suggests CBR of 3% may be used for design. TBC during construction as per WSCC requirements.

Footway / Cycleway Construction

RUN DISTRICT COUNCIL LU/90/20/DOC

EF EDGING

Surface Course —

Binder Course

Mortar bed to gully frame extended to ]
provide bedding for double stretcher : = | iR

course of blocks around frame

SC Fin drain or similar approved with top

hat seal at connection through ——

membrane.

Class B engineering bricks or /
precast concrete units 215mm °

thickness.

450 x 450mm clear opening double
triangular gully grating with 150mm deep |
frame to BS EN124 class D400

Block paving
construction
as required
500
100mmd inlet T 100mmd outlet pipe
= —

/ 300 _Flow _

e R Grade C20 concrete in min

24z 4t 225mm thickness base.

Outlet sump

Outlet Sump Detall

Access Road

Layer Nom.Size Matreials Compacted Thickness
surface Course 6mm AC 6 dense surf 100/150 to DT SHW Clause 909 20mm
Binder Course 20mm AC20dense bin 100/150 rec conforming to DfT SHW 906 50mm
Sub Base Type 1/ Type 2 sub base DfT SHW to Clause 803 100mm
2.0m wide footway
HB2 KERB
125mm
exposed

face

Sub-base

Surface Course —

Binder Course

Base Course

IO IO IIII I I I IS

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

*Sub-base

7 7 7 7 77 7 7 777 7 777 777 7 T S

T T 77 77 777777 LT 7 7 7 77 T 7 7T

Typical
Carriageway

}—7 Private Shared Drive }

80mm thick Marshalls (or similar approved) Porous Block
Paving laid in herringbone. Final surface must NOT be sand
jointed - See relevant Allen Pyke landscaping masterplan.

Typical Vehicle Crossover |

30mm thick laying course Graded aggregate to BS EN 13242:2002

80mm thick AC 20 Dense bin 40/60 with 100mm®@ holes core drilled formed on a
750mm (500mm on a turning head) spaced orthogonal grid after construction and prior
to application of laying course and blocks

—410mm 4/20 graded Open Graded Crushed Rock. - For

CBR values >5%

Lt LN A T S ey e WS Y Ty 3

125 x 150 BN Kerb
with 25mm face to BS
7263

T |

. ‘ Concrete grade ST4

f 50x150 EF edging on
ST4 concrete bed and
haunch
taken down 150mm
below permeable road
formation

1:12 Crossfa”(max)

~ | Tanked permeable sub-base.
- |Sub-base laid to fall to outfall point

L sub-base thickness varies dependant
on outfall location. Min. sub-base
“'{Ef thickness to apply. See CBR table.

Drie o

Marshalls M380
impermeable membrane

Porous Block Paved Construction with Tanked Porous Sub-base.
NOTE - Permavoid diffuser requires minimum depth of cover of

260mm based on 12 tonne vehicular loading and CBR value of 5% &

to be installed in strict accordance with manufacturers requirements.

Grading for porous granular
sub-base material

Sieve size % passing
100mm 100
63mm 90-100
37.5mm 60-80
20mm 15-30
10mm 0-5

Sub-base for
Porous Paving

Note: In car parking and lightly trafficked areas where

CBR is less than 5% a capping layer of 200mm thickness
is required. In heavily trafficked areas a capping layer is to
be provided to ensure that the sub-grade has a CBR of at

*Capping
*Site Investigation recommends
3% CBR for road design

1:25 fall towards carriageway to
prevent ponding on top of kerb ——

¢ = 0.150 »1

0.050

125mm KERB UPSTAND

SURFACE COURSE
BINDER COURSE

BASE COURSE

0.425

HB2 KERB

125 x 255 PCC Half Battered Kerb to BS EN 1340 laid on 13mm
mortar bed or laid bedded directly on ST4 concrete foundation
whilst plastic. 150mm type 1 sub-base required beneath kerb bed
and will extend back 150mm past the back of kerb haunch.

Regulating material to be laid as required prior to laying surface course as agreed with adopting Engineer.
No limestone aggregate to be permitted in any wearing courses whether permanent or temporary.

least 15%.
2.0m wide footway
HB2 KERB
125mm
exposed

EF EDGING

face

— Surface Course

Binder Course

Sub-base

— Surface Course

Binder Course

Base Course

*Sub-base

‘ All covers including service covers within footways and carriageways to be D400 covers and frames ‘

TARMAC ROAD CONSTRUCTION

25mm upstand for

vehicular crossover
"~ 0-6mm upstand

for pedestrian crossing

SURFACE COURSE

BINDER COURSE

BASE COURSE

0.425

BULLNOSE KERB

125x150mm PCC bullnosed kerb to BS EN 1340 laid on 13mm
mortar bed or laid and bedded directly on ST4 concrete foundation
whilst plastic. 150mm type 1 sub-base required beneath kerb bed

and will extend back 150mm past the back kerb haunch.

*Capping
*Site Investigation recommends
3% CBR for road design

Gully grate and frame to BS EN124

Grade D400, non-rocking with captive

hinge. Frame depth 100mm black coated ductile
iron (150mm in areas of block paving). 5mm
recess required to gully cover

0.050 SURFACE COURSE . Two courses class B engineering
. 4 brickwork corbelled to form opening
171 [\ BINDER COURSE o as required. Weep holes to be left in
) - each face of brickwork.
i BASE COURSE L __
B e —a—
0.150 <1 0.100 == C I I

0.250

EF EDGING KERB

50x150mm PCC flat top edging to BS EN 1340
bedded with ST4 concrete foundation. 150mm type
1 sub-base required beneath kerb bed and will

450mm dia x 900 deep trapped
gully with 150mm dia outlet rodding
eye and stopper to BS 5911 part 2.

Min 150mm thickness ST2 concrete
surround.
(To comply with CEC Standard detail SD/05/01

extend back 150mm past the back kerb haunch.

Typical Road Gully

© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not be
reproduced or amended except by written permission. No liability will be accepted for amendments made by
other persons.

The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and
site dimensions, levels and sewer invert levels at connection points and ensure that they are fully conversant
with the contents and requirements of the site investigation report before work starts. The Contractor is to
comply in all respects with current building legislation, British Standard Specifications, Building Regulations
etc.,.whether or not specifically stated on this drawing.

This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground
relied upon to support any structure depicted (including drainage) must be investigated by the Contractor any
areas of formation for said structures which do not accord with the anticipated conditions as described in the
site investigation report are to be immediately notified to the Engineer, where applicable. Any suspect fluid
ground or ground contaminants on or within the ground should be further investigated by a suitable expert. Any
earthworks shown indicate typical slopes for guidance only and should be investigated further by a suitable
geotechnical expert.

Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for
safety. All trees are to be planted so as to ensure they are a minimum of 5 metres from buildings and 3 metres
from drainage and services, where applicable. A foundation is to be provided to accommodate the proposed
tree planting, where applicable.

GENERAL NOTES

This drawing is to be read in conjunction with relevant architectural and engineering drawings.

Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground levels
unless otherwise shown.

Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
commencement of works.

Any discrepancies between the details shown and actual on site conditions to be reported immediately to
the engineer prior to commencement of works.

ADOPTABLE ROADS AND SEWERS

Roads, footways and parking bays which form part of the highway to be adopted under Section 38 of the
Highways Act 1980 shall comply with the requirements of the Adopting Authority.

Sewers to be adopted under Section 104 of the Water Industries Act 1991 shall comply with the Water
Authorities Association "Sewers for Adoption 6th or 7th Edition" with any amendments specified by the
Adopting Water Authority.

All pipes to be used in adoptable sewerage shall be either clayware to BS EN 295 or concrete to BS EN
1916 and BS 5911: Part 1 with Class S bedding unless otherwise stated. With approval of the Adopting
Authority solid wall concentric external rib reinforced uPVC pipes complying with the relevant provisions of
BS EN 13476 may be used.

Where cover to a pipe is more than 1200mm under adoptable carriageway the trench shall be filled to
formation of the carriageway with well compacted DTp Type 1 material.

Where cover to a pipe is less than 1200mm under adoptable carriageway it shall be provided with concrete
protection in accordance with the specification of the adopting authority and back filled to formation of the
carriageway with well compacted DTp Type 1 material. Where concrete bed and surround is specified
flexibility of joints is to be maintained by using compressible bitumen impregnated fibreboard at each pipe
joint.

All existing drainage invert levels, diameters and locations are to be checked by the Contractor prior to the
commencement of any proposed drainage work. Any difference between actual and drawn details is to be
reported to the Engineer immediately.

Positions of existing services/statutory undertakers apparatus adjacent to or crossing proposed sewers is to
be checked by the Contractor prior to starting work.

CONTRACTOR SHOULD REFER TO LATEST
VERSION OF WEST SUSSEX COUNTY COUNCIL
ECONOMY, COMMUNITIES & CORPORATE
DIRECTORATE - HIGHWAYS SPECIFICATION FOR

NEW DEVELOPMENTS
B Rodding Eye detail added 14.05.2020 TB
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- First Issue 16.08.2019 | CS
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675 x 675mm clear opening and above 874mm@
pipe 750x600mm square opening manhole cover
and frame to BS EN124 bedded on class M1, M2 or
Epoxy material may be used if required.

- M1, M2 or Epoxy Mortar haunching to

2-4 courses of class 'B'
engineering bricks laid
english bond or precast
concrete cover frame
seating rings

675x675 clear opening manhole cover and
frame to BS EN 124 on resin modified mortar
in highway or class Ml mortar in unmade
ground

Type C Manhole

Rocker pipe

Pipe with less than 1200mm cover

e manhole cover and frame ) ]
4 : . : GL 150mm wide concrete surround Short length pipe to be [ Invert formed using
675 ‘// Type 2 EOYer frame seating rings with 600x600 central to frame when in unmade ground similar length to rocker v.c. channel pipe
0 % access hole o‘ | | . pipe
© s Type 1 cover frame seating ring with 600x600 % IL-L___ —'—ll Heavy duty reinforced concrete
eccentric access hole (BS752-3) bedded on mortar S g | i cover slab b_edded with _
€ propietary bitumen or resin
° A ° A E j2] I I . mastic sealant
- — 10mm uncompressed thickness of approved sealant to w | .
Ao 4o all horizontal joint © 4 ifti i Note: Toe hol
Joints <°l 4 » Lifting eyes in chamber ote: loe holes
S : . nl sections to be aginst water to be
— . Precast concrete chamber sections : —_ = plugged ingress and pointed provided in
Varies (see table) . o A channel of
a Q § | | __4—— Double rung plastic encapsulated sewer grater
— C =/ Ca manhole steps
w E / . than
o g '
2 g --— 150thick Concrete surround. N Al -1 450mm @ for
D@ I Precast concrefe | "9 et 150mm thick grade C20 ?oC(i:r?vsesrt
o X ) i . . . ’ te surround to
© - , , chamber sections, | : concre
g =3 E Lifting e)./es in concrete rings bedded with A 150mm Min. 150mm Min precast concrete manhole
'g -8 o to be pOInted Up. propietary i . SeCtionS
o e 1 o . . B — n
e o E o bitumen or resin R L .
E 23 mastic a7 <
U '-E- : I t <+ ‘4 P
= o é —— Plastic encapsulated double step rungs. selan : S o
ERAEE
=5 |=3 ' Tt e Pipe joint with channel
=S| o . ' a4 ST ipe joint wi
oc | o+ — Precast concreet chamber sections set 75mm . e 4] i - :
88|55 300 into base slab 150 150 ] Grade G20 concrete base Rocker pipe to be maximum 100mm
wol|loB ' v N minimum 25mm from
ES|S3 l.mn__| Type 1 granular material ‘. < ox inside face of chamber
8 -S S — Grano concrete min 20mm thickness high strength . Ll ;
AE| =S />< concrete topping to be brought up _
g g | "] to a dense Smooth face nea”y Selected excavated matel‘lal
/ ] shaped and finished to all branch lightly compacted by hand
) 7 connections. Benching slope to be o ]
] 1in10to 1in 30 E | S Single size granular material 75mm thick C20 blinding or geotextil Jomtut_o bb? ats ?close afs
I : . i i laid over 150mm min. consolidated practiicable 10 1ace o
~— Self cleaning toe holes to be provided S with compaction factor not " ) ;
10 ° A ° A where channel exceeds 450mm wide. S greater than 0.2. thickness of type 1 granular material Type E Manhole manhole to permit
A o A o i depending on ground conditions satisfactory joint and
In_verts to be formed using channel >E- > NOTE Depth from ground level to soffit subsequent movement
© o A © °© A pipes. . a g Provide impermeable membrane lining to of pipe 1.0m to 1.5m (Max Pipe Size 375mm)
& A oA YA Grade GEN3 conceret (Sulphate resisting) _] trench where foul sewer is located above or
adjacent to the proposed storm drain to avoid 900 x 600mm clear opening
any possible cross contamination. The lining ductile iron manhole cover and frame
is to be a continuous sheet of high strength to BS EN124 class B125 bedded
Dimension Y ‘Duothene’ as supplied by Geosynthetics Ltd on mortar.
or similar approved.
In uniform 1/6 outside diameter of pipe Mortar haunch to frame.
sails: or 100mm whichever is A J I.B J I. ———
l ] greater. Note Class B engineering bricks or
_ _ _ All sewer trenches under 4 precast concrete units 215mm
In rock: 1/4 outside diameter of pipe adoptable roads are to be thickness.
or 150mm whichever is backfilled to formation of — 9 O O 6 7 5 —
greater. road with granular sub- Arch over pipe.
Joint to be as close as possible base material to DTp —
to face of manhole to permit . clause 803 type 1.
| ! satisfactory joint and subseqent Class S Beddlng Channel to be formed using
movement channel pipes.
2 Min 20mm thickness high strength
. Self cleaning toe holes to be provided \ concrete topping to brought up
where channel exceeds 450mm wide. o A to a dense smooth face neatly
)| K 4 A © shaped and finished to all branch
°o Ao Ac A °©dofo A ° 4 °©do A connections. Benching slope to be 1in 10
AcAcAc© AcnoAcC a0l NA°A© to 1 in 30,
A 4/‘/ Min width of benching to be 225 Grade C20 concrete in min 150mm
A o r \ \ \ thickness base.
A o
Min width of benching to be 500 C
Pipe joint with channel to be min " —
100 inside face of chamber. E
| > Pipe joint with channel to be min N
\—// 100 inside face of chamber. L()
7 QY
| | Chambers with outgoing pipes greater All pipes entering or leaving manhoes
than 600mm dia. shall be fitted with shall have a flexible joint within 600mm
removable stainless steel (grade 316) of the inside face of the manhole. The
safety chains or polypropylene rope. next pipe shall be a short "rocker pipe"
with length as table below.
Shaft Diameters Rocker Pipes
I I Dia. of largest Int dia of Sewer diameter Effective Type D M anhOIe
pipe in MH (mm) MH (mm) (mm) Length (mm) Depth from ground level to soffit 5/5 expanding anchor
Less Than 375 1200 150 - 600 600 of pipe less than 1.0m 10 gl of hosk to be twe eys bolt fo be
375-700 1500 600 - 750 1000 hamemsred closed fitted for fpmkingiahﬁ:in
through last link when not i use [detail
750 - 900 1800 750 And Over 1250 / of chain s free end} —,
Type B Manhole yior / _
Q ( \ — o
Maximun depth from ground level L (vj\.) i et N
to soffit of pipe 3m . . . 5 L
600 x 900mm clear opening medium duty Road Formation
ductile iron manhole cover and frame to 48 3 \\—8 Bia $/5 Menhole
ﬁ BS EN124 class 125 bedded on mortar. S cha benching
J I_ J |_ Mortar haunch to frame.
B C 2 . -~ a 5/S expanding anchor
Stub pipes prior to the rocker pipes —— Type B clause 505 free draining uniformly = v Ly D type eye bolt provided
. | X | X . . . = C L 3 s 3 2 at each side for
should have 150mm thick C20 S 5= readily compactible material free from 7 4 securing chain
concrete surround 900 600 4 rubbish and organic matter, frozen soil, clay oy e e \\_
Class B engineering bricks in 215mm lumps and large stones. To be compacted by 20 I dmm g $/5
— [————| . . chain
thickness walls. an approved method in layers not exceeding
Rocker pipe. Rocker pipe. 150mm thickness. 4
g
—] ———— Plastic encapsulated double step rungs to © A o A ° 4_ 150mm thick C20p concrete slab reinforced
3 BS1247. 4 ° A ©° 4 © with one layer A393 mesh with 50mm cover HOOK DETAIL
N 4 -~ Arch formed over pipe. o o o o o 0 o to bottom face of slab. T 1. All dimensions in milimetres.
== — = == /-\ \ s °O °o ~5 of 8 dia 5/5 bav
—_— 9 . . hammered clossd through 2. Al te to be fobricoled in Stuinless stest
@) ; ; Glass S bed and surround in accordance wi /i ot 2 gt s it S e
__ [~ T - ~—~——_ 65mm nom bore pipe built into catchpit to ° 9 Sewers for Adoption 4th Edition and Water bolt Part 1.
Q : o “a o : : : : Authorities Association Information and . o "
d) Y o .| Directi £l o drain lower portion of pipe trench. Pipe to be o Guid Note No. 4-08-01 March 1988 3. Safely choins are required in manholes with utiets
e « 4 7| Pirecton of flow « 600mm long — ° uigance Note No. 4-Uc- arc : 3 gregker thon 900 nominal diamedter,
4 ‘ ) on ubstream side ) ° 6 o o © Alternative sized material may be employed 5 \-Eye bolt
2 " . . P 4 Grade C20 concrete in min 225mm - o o © o © by local agreement. connactor 4. Chains to be fitted in downstream side of manhoie
e v . a4 deg j-_d - . Cae ‘ thickness base. FIXED END DETAIL 5. Fixed ends of choing sholl be o side adjocent to

manhole access,

§. Normal operclional position for safety chains is in
the parked pesition {porking eye boli).

7. Attention is drown to the foct thot the bolt fixings
for the safsty chein are the sofety bolt type fixing

The Contractor is to check and verify in conjunction with the Architects details all setting out points,
building and site dimensions, levels and sewer invert levels at connection points and ensure that they are
fully conversant with the contents and requirements of the site investigation report before work starts.
The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc.,whether or not specifically stated on this drawing.

This drawing is not intended to show details of ground conditions or ground contaminants. Each area of
ground relied upon to support any structure depicted (including drainage) must be investigated by the
Contractor any areas of formation for said structures which do not accord with the anticipated conditions
as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further
investigated by a suitable expert. Any earthworks shown indicate typical slopes for guidance only and
should be investigated further by a suitable geotechnical expert.

Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection
for safety. All trees are to be planted so as to ensure they are a minimum of 5 metres from buildings and
3 metres from drainage and services, where applicable. A foundation is to be provided to accommodate
the proposed tree planting, where applicable.

© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not
be reproduced or amended except by written permission. No liability will be accepted for amendments
made by other persons.

GENERAL NOTES
1. This drawing is to be read in conjunction with relevant architectural and engineering drawings.

2. Levels indicated in blocks are Finished floor levels and are 150mm above adjacent finished ground
levels unless otherwise shown.

3. Levels of the existing road at the point of tie-in with proposed site road must be checked prior to
commencement of works.

4. Any discrepancies between the details shown and actual on site conditions to be reported
immediately to the engineer prior to commencement of works.

ADOPTABLE ROADS AND SEWERS

1. Roads, footways and parking bays which form part of the highway to be adopted under Section 38 of
the Highways Act 1980 shall comply with the requirements of the Adopting Authority.

2. Sewers to be adopted under Section 104 of the Water Industries Act 1991 shall comply with the Water
Authorities Association "Sewers for Adoption 6th Edition" with any amendments specified by the Adopting
Water Authority.

3. All pipes to be used in adoptable sewerage shall be either clayware to BS EN 295 or concrete to BS EN
1916 and BS 5911: Part 1 with Class S bedding unless otherwise stated. With approval of the Adopting
Authority solid wall concentric external rib reinforced uPVC pipes complying with the relevant provisions of
BS EN 13476 may be used.

4. Where cover to a pipe is more than 1200mm under adoptable carriageway the trench shall be filled to
formation of the carriageway with well compacted DTp Type 1 material.

5. Where cover to a pipe is less than 1200mm under adoptable carriageway it shall be provided with
concrete protection in accordance with the specification of the adopting authority and back filled to
formation of the carriageway with well compacted DTp Type 1 material. Where concrete bed and surround
is specified flexibility of joints is to be maintained by using compressible bitumen impregnated fibreboard at
each pipe joint.

6. All existing drainage invert levels, diameters and locations are to be checked by the Contractor prior to
the commencement of any proposed drainage work. Any difference between actual and drawn details is to
be reported to the Engineer immediately.

7. Positions of existing services/statutory undertakers apparatus adjacent to or crossing proposed sewers
is to be checked by the Contractor prior to starting work.
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e Contractor is to check and verify in conjunction with the Architects details all setting out points,
ilding and site dimensions, levels and sewer invert levels at connection points and ensure that they are

Th
bu
fully conversant with the contents and requirements of the site investigation report before work starts.
The Contractor is to comply in all respects with current building legislation, British Standard
Specifications, Building Regulations etc.,whether or not specifically stated on this drawing.
This drawing is not intended to show details of ground conditions or ground contaminants. Each area of
ound relied upon to support any structure depicted (including drainage) must be investigated by the

Hydro-Brake Notes
1) Alternative types of hydrobrakes have different sump
configuration & size, always consult the manufacturer. ar
Contractor any areas of formation for said structures which do not accord with the anticipated conditions
as described in the site investigation report are to be immediately notified to the Engineer, where
applicable. Any suspect fluid ground or ground contaminants on or within the ground should be further
vestigated by a suitable expert. Any earthworks shown indicate typical slopes for guidance only and

in

should be investigated further by a suitable geotechnical expert.

Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection
r safety. All trees are to be planted so as to ensure they are a minimum of 5 metres from buildings and

metres from drainage and services, where applicable. A foundation is to be provided to accommodate

2) Warning signs are to be 40mm high red lettering on
a white plastic base. The plastic base dimensions
are to be approx 300mm x 6mm.
3) The warning sign is to be mounted on a removeable
safety grid available from cover manufacturer. 3
the proposed tree planting, where applicable.
© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may not
be reproduced or amended except by written permission. No liability will be accepted for amendments

fo

4) The sign in these manholes are to read
"Caution - Hydrobrake located here".
made by other persons.
5) A sign must be fitted in the upstream MH to read
"Caution - Hydrobrake downstream". GENERAL NOTES
6) A sign must be fitted in the downstream MH which 1. This drawing is to be read in conjunction with relevant architectural and engineering
reads "Caution - Hydrobrake upstream". drawings.
2. Levels of the existing road at the point of tie-in with proposed site road must be
checked prior to commencement of works.
3. Any discrepancies between the details shown and actual on site conditions to be
reported immediately to the engineer prior to commencement of works.

7) Any difference between actual and drawn details
is to be reported immediately.
8) The base is to be resistant to attack by sewage.

ADOPTABLE ROADS AND SEWERS
. Roads, footways and parking bays which form part of the highway to be adopted

1
under Section 38 of the Highways Act 1980 shall comply with the requirements of the

675 x 675mm clear opening manhole
cover and frame to BS EN124 class D400
Adopting Authority.
2. Sewers to be adopted under Section 104 of the Water Industries Act 1991 shall
comply with the Water Authorities Association "Sewers for Adoption 7th Edition" with any
amendments specified by the Adopting Water Authority.

Pull Handle for Operating Rope
fixed to bracket in access opening
with cement mortar bed and haunch to
7.920 frame.
|
T ————____ 40KN Mortar bed & haunching to
manhole cover & frame
Solid Engineering Bricks min 2, max 4 courses
3. All pipes to be used in adoptable sewerage shall be either clayware to BS EN 295 or
concrete to BS EN 1916 and BS 5911: Part 1 with Class S bedding unless otherwise
stated. With approval of the Adopting Authority solid wall concentric external rib
reinforced uPVC pipes complying with the relevant provisions of BS EN 13476 may be
used.
4. Where cover to a pipe is more than 1200mm under adoptable carriageway the trench
shall be filled to formation of the carriageway with well compacted DTp Type 1 material.

675 max \
\ ‘ . | or precast concrete frame seating rings
‘ Standard Pre-cast concrete
5. Where cover to a pipe is less than 1200mm under adoptable carriageway it shall be
provided with concrete protection in accordance with the specification of the adopting
authority and back filled to formation of the carriageway with well compacted DTp Type 1

1200mm dia Precast concrete _ B \
manhole sections and cover slabs to L .
be bedded with mortar, proprietary T =SS Cover Slab For 1.2m@ MH Ring
bitumen or resin sealant. Concrete —_ 150mm thick concrete surround class C20
to be formed up to ring as precast """ with sulphate resisting cement
ring not to be cut -
2 —————
—————
—————
material. Where concrete bed and surround is specified flexibility of joints is to be
maintained by using compressible bitumen impregnated fibreboard at each pipe joint.
——————
) 6. All existing drainage invert levels, diameters and locations are to be checked by the
' Contractor prior to the commencement of any proposed drainage work. Any difference
(LI between actual and drawn details is to be reported to the Engineer immediately.
. . 7. Positions of existing services/statutory undertakers apparatus adjacent to or crossing
lemg Lugs with masonary proposed sewers is to be checked by the Contractor prior to starting work.

‘ L]
|_—""stud anchor fixing bolts
| Neoprene Rubber Gasket

150 dia Outlet Q

—

Hydro-Brake Optimum flow control

fitted with pivoting by-pass door,
Type: Hydrobrake Optimum
SHE-0094-5000-1764-5000,
discharge rate 5 l/s @ 1.764m

head.

Cover Slab

300 dia Inlet
Provide two short pipes at

connection to chamber.

Manhole Base thickness and
reinforcement to be designed L o ,
4 200 =+
| Outlet
Spigot

by a structural engineer
High strength concrete topping to be |
Intake

brought up to dense smooth face,
neatly shaped and finished to all

branch connections, min. 20mm thick
Rocker Pipes

Hydro-Brake Chamber Section A-A
Pipe diameter Effective length
(mmy) (m)
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/ 150-600 0.60m
601-750 1.00m
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The Contractor is to check and verify in conjunction with the Architects details all setting out points, building and site
dimensions, levels and sewer invert levels at connection points and ensure that they are fully conversant with the contents and

of requirements the site investigation report before work starts.
The Contractor is to comply in all respects with current building legislation, British Standard Specifications, Building Regulations

etc.,whether or not specifically stated on this drawing.

This drawing is not intended to show details of ground conditions or ground contaminants. Each area of ground relied upon to
support any structure depicted (including drainage) must be investigated by the Contractor any areas of formation for said
structures which do not accord with the anticipated conditions as described in the site investigation report are to be immediately
notified to the Engineer, where applicable. Any suspect fluid ground or ground contaminants on or within the ground should be
further investigated by a suitable expert. Any earthworks shown indicate typical slopes for guidance only and should be

investigated further by a suitable geotechnical expert.

Where existing trees are shown to be retained they should be subject to a full Arboricultural inspection for safety. All trees are
to be planted so as to ensure they are a minimum of 5 metres from buildings and 3 metres from drainage and services, where

applicable. A foundation is to be provided to accommodate the proposed tree planting, where applicable.

© This drawing and the building works depicted are the copyright of Banners Gate Ltd and may
not be reproduced or amended except by written permission. No liability will be accepted for

amendments made by other persons.

GENERAL NOTES

1. All sewerage to be offered for adoption under Section 104 of the Water Industry Act
1991 shall be constructed in accordance with Sewers for Adoption 6th Edition &

Concrete Benching Slope to be 1:10to 1:30
Concrete topping to be min 20mm thick

Pull handle and
operating rope

Fixing Lugs with
% masonary stud
6/ anchor fixing bolts
EX
e

Step rungs to
BS EN 13101

stated

1220 x 685mm clear opening
twin double triangular ductile
iron manhole cover and frame

1220 x 680
Double Access Cover

Pre-cast Concrete
1.8m dia Manhole Rings

be Type D Class 1 complying with
:2002 spaced at 300mm vertical

centres. Galvanised mild steel and plastic
encapsulated steps are preferred.

150mm Thick concrete surround Class C20
with sulphate resisting cement unless otherwise

Pull Handle for Operating Rope
fixed to bracket in access opening

to BS EN124 class 400 bedded
on mortar.
Solid Engineering Bricks cL =v6'990
min 2 courses, max 4 I
courses or precast d— Standard Pre-cast concrete
concrete frame seating rings \ ?Eé l ‘/ Cover Slab For 1.8m@ MH Ring
o ‘ N = 1800mm dia Precast concrete manhole sections
© and cover slabs to be bedded with mortar,
A1 proprietary bitumen or resin sealant. Concrete
Hydro-Brake Optimum flow control ; to be formed up to ring as precast ring not to be
fitted with pivoting by-pass door, cut
Type: Hydrobrake Optimum ) Pull rope ~r : :
SHE-0097-5000-1575-5000, T 1oDmm fhick concrete surround class G20 with
discharge rate 5I/'s @ 1.575m | — '=' 150 dia Infetl L g P 9
head. ~ 1500 dia 'a Inle
» =
e Fixing Lugs with masonary
‘ stud anchor fixing bolts
— | —1— Neoprene Rubber Gasket
: 150 dia Inlet 150 dia Inlet : - : : -
~ 300dialnlet. | Y Rasse | 1s0diaoutlet o -
N—— outlet
Spigot

Manhole Base

Intake —/

Plan

=
ST

AT
S

o

Severn Trent Connect requirements.

2. Pipes to have a Class S bed and surround where depths from cover to pipe soffit is

greater than 1.2m.

3. Where the manhole cover to pipe soffit is less than 1.2m then concrete protection is

to be provided.

4. Where the control chamber is to be constructed in existing highway, the Contractor
must verify to the Engineer, the cover level and invert level, prior to commencement of

works.

Hydro-Brake Notes

are to be approx 300mm x 6mm.

"Caution - Hydrobrake located here".

"Caution - Hydrobrake downstream".

7) Any difference between actual and d
is to be reported immediately.

8) The base is to be resistant to attack

1) Alternative types of hydrobrakes have different sump
configuration & size, always consult the manufacturer.

2) Warning signs are to be 40mm high red lettering on
a white plastic base. The plastic base dimensions

3) The warning sign is to be mounted on a removeable
safety grid available from cover manufacturer.

4) The sign in these manholes are to read

5) A sign must be fitted in the upstream MH to read

6) A sign must be fitted in the downstream MH which
reads "Caution - Hydrobrake upstream".

rawn details

by sewage.
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Banners Gate Ltd

Cavendish House
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

SSa

Date 01/01/0001 Designed by tombyrne %%

R
File Foul Network 1 20.05.13... |Checked by g?
XP Solutions Network 2018.1.1

FOUL SEWERAGE DESIGN

Design Criteria for FOUL NETWORK 1 20.05.13.FWS

Pipe Sizes FOUL NETWORK 1 19.08.20 Manhole Sizes FOUL NETWORK 1 19.08.20

Network Results Table

PN US/IL T Area = Base L Hse Add Flow P.Dep P.Vel Vel Cap Flow

(m) (tha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/
F1.000 0.000 0.0 9 0.0 19 5.3
F1.001 0.000 0.0 13 0.0 23 12.6
F1.002 0.000 0.0 15 0.0 24 12.6
F1.003 0.000 0.0 20 0.0 28 12.6
F1.004 0.000 0.0 20 0.0 28 0. 4% 12.8
F1.005 0.000 0.0 25 0.0 21 0.80 29.3

Free Flowing Outfall Details for FOUL NETWORK 1 20.05.13.FWS

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
F1.005 FFWA2 01 6.800 4.140 0.000 1200 0

R O O OC OO

s)

N W W ~J 0

Industrial Flow (l1/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Height (m) 0.200
Flow Per Person (l/per/day) 225.00 Maximum Backdrop Height (m) 0.000

Persons per House 3.00 Min Design Depth for Optimisation (m) 1.200
Domestic (1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 0.75
Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for FOUL NETWORK 1 20.05.13.FWS
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
F1.000 33.441 0.339 98. 9 0.0 1.500 o Pipe/Conduit &
F1.001 23.535 0.157 149. 4 0.0 1.500 o Pipe/Conduit 8
F1.002 25.271 0.168 150. 2 0.0 1.500 o Pipe/Conduit &
F1.003 28.120 0.187 150. 5 0.0 1.500 o Pipe/Conduit &
F1.004 8.686 0.060 144. 0 0.0 1.500 o Pipe/Conduit &
F1.005 12.916 0.460 28. 5 0.0 1.500 o Pipe/Conduit &

©1982-2018 Innovyze
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Banners Gate Ltd

Cavendish House
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

SSa

Date 01/01/0001 Designed by tombyrne %%

R
File Foul Network 1 20.05.13... |Checked by g?
XP Solutions Network 2018.1.1

Simulation Criteria for FOUL NETWORK 1 20.05.13.FWS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage
Hot Start (mins) o] Inlet Coeffiecient

Hot Start Level (mm 0 Flow per Person per Day (l/per/day)

)
Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins)

Number of Input Hydrographs O Number of Storage Structures 0

Number of Online Controls 0 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) o] Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 0.000 Storm Duration (mins) 30
Ratio R 0.000

0.000
2.000
0.800
0.000
60

1
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Technical Specification \\\\\\\\\\\\\
Hydro-Brake® Optimum Flow Control including: \\\\\\\\\\\\\\\\\\\\\
- ¢ P g LR
Control Point Head (m) Flow (I/s) RN
. 3mm grade 304L stainless steel i,
Primary Desian *  Integral stainless steel pivoting by-pass g
ry 9 1.891 5.000 door allowing clear line of sight through to
_ ™ outlet, c/w stainless steel operating rope
Flush-Flo 0.408 4.274 . Beed blasted finish to maximise corrosion
. ® resistance
Kick-Flo 0.832 3.420 +  Stainless steel fixings
. Rubber gasket to seal outlet
Mean Flow 4.014 9
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IMPORTANT: <> LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
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CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SHE-0093-5000-1891-5000 ‘\\\\\\\\\\\\\\\\\
Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling o
ADVICE evaluates the full head/flow characteristic curve. 3 ¥ \\\\:iﬁx\\\\\\\\
' The use of any other flow control will invalidate any design based on this data . . ) \\\\\\\\\_
o and could constitute a flood risk. §§‘§§§§§“§§é§§§§}ﬁ§§§ A\ @
DATE 5/13/2020 4:07 PM
SITE Littlehampton SHE-0093-5000-1891-5000
REF 19163
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Technical Specification

Control Point Head (m) | Flow (Is)
énro Om' jésmm ;).\(A)/ooS ‘\\\\\\\\\\\\\\

Primary Design \\\\\\\\\\\\\\\\ \\\\\\\\
Flush-Flo 0.408 4274 nmnvm
!NSPEGTKQN
Kick-Flo® 0.832 3.420 BBA CE:RT(F){ZATY!}N
Mean Flow 4.014 CERTIRGATE Mo (84000
nydro-int.com/patents N .
0.000 | 0.000
0.065 | 1.749
0.130 | 3.501
= 0.196__ | 3.910
0261 | 4.130
0.326 | 4.237
20 0.391 4.273
| 0.456 4.265
E| 0522 | 4.227
0.587 | 4.163
5 0.652 | 4.063
g 0.717 [ 3.910
3 0.782 | 3.675
£ 0.848 | 3.450
0 0.913 | 3.569
| 0.978 | 3.684
S\ 1.043 | 3.795
\ 1.109 | 3.903
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| \ 1.239 | 4.108
1304 | 4.207
| 1.369 | 4.303
00 s 1435 | 4.397
° 1 2 3 4 5 1500 | 4.488
row(®) 1565 | 4578
1.630 | 4.665
1.695 | 4.751
1761 | 4.835
1.826 | 4.918
1.891 | 4.999

DESIGN The head/flow characteristics of this SHE-0093-5000-1891-5000 Hydro-Brake Optimum® 7
ADVICE Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow \\\\:\\}\\\\\\\
characteristic curve. N\ .
= i i = i . ™ \\\\\\\\\\\
The use of any other flow control will invalidate any design based on this data ternational
! and could constitute a flood risk. International <
DATE 13/05/2020 16:07
Site L?t’:lei/ampton SHE-0093-5000-1891-5000
DESIGNER | Liam Hannon :
Ref 19163 Hydro-Brake Optimum®
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Technical Specification \\\\\\\\\\\\\
Hydro-Brake® Optimum Flow Control including: \\\\\\\\\\\\\\\\\\\\\
- ¢ P g LR
Control Point Head (m) Flow (I/s) RN
. 3mm grade 304L stainless steel i,
Primary Desian *  Integral stainless steel pivoting by-pass g
ry 9 1.290 5.000 door allowing clear line of sight through to
_ ™ outlet, c/w stainless steel operating rope
Flush-Flo 0.387 4.999 . Beed blasted finish to maximise corrosion
. ® resistance
Kick-Flo 0.802 4.010 +  Stainless steel fixings
. Rubber gasket to seal outlet
Mean Flow 4.381 9
hydro-int.convpatents B
— FIXING LUGS WITH
MASONRY STUD ANCHOR
POSITION & DIRECTION "
OF INLET PIPE(S) WILL FIXING BOLTS

BE SPECIFIED ON THE
CONTRACT DRAWINGS

HYDRO-BRAKE® OPTIMUM
FLOW CONTROL FITTED WITH
PIVOTING BYPASS DOOR*

/N

150 LD.OUTLET
(MINIMUM)

100mm MIN

BENCHING FOR FIXINGS

PULL HANDLE &
EYE BRACKET FOR
OPERATING ROPE*
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ABOVE BYPASS DOOR
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IMPORTANT: <> LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED
HYDRO-BRAKE® FLOW CONTROL & HYDRO-BRAKE® OPTIMUM FLOW CONTROL ARE REGISTERED TRADEMARKS FOR FLOW
CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY HYDRO INTERNATIONAL

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

DESIGN The head/flow characteristics of this SHE-0101-5000-1290-5000 ‘\\\\\\\\\\\\\\\\\
Hydro-Brake® Optimum Flow Control are unique. Dynamic hydraulic modelling o
ADVICE evaluates the full head/flow characteristic curve. 3 ¥ \\\\:iﬁx\\\\\\\\
' The use of any other flow control will invalidate any design based on this data . . ) \\\\\\\\\_
o and could constitute a flood risk. §§‘§§§§§“§§é§§§§}ﬁ§§§ A\ @
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Technical Specification
Control Point Head (m) Flow (I/s)
Primary Design 1.290 5.000 \\ \\\\\\\\\\\\\\\ ------
Flush-Flo 0.387 4.999 nmnym
!NSPEG’NEN
Kick-Flo® 0.802 4.010 BBA ce:mmzm‘mm
Mean Flow 4.381 CEETEEEE Mo SR
mvdro-int.oom/patents S
0.000 0.000
0.044 0.989
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15 0133 | 4.190
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0222 | 4.745
0.267 | 4.880
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Flow () 1.068 | 4.575
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1.201 4.832
1.246 4.914
1.290 4.995
DESIGN The head/flow characteristics of this SHE-0101-5000-1290-5000 Hydro-Brake Optimum® )
Flow Contral are unique. Dynamic hydraulic modelling evaluates the full head/flow \\\\\\\\\\
ADVICE characteristic cure. \\\\\\
A : . DR
| The use of any other flow control will invalidate any design based on this data aal SV,
" and could constitute a flood risk.
el 19/05/2020 16.05 SHE-0101-5000-1290-5000
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DESIGNER | Liam Hannon .
= 19163 Hydro-Brake Optimum®
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HIGH FLOW NON WOVEN GEOTEXTILE M
BETWEEN GEOLIGHT STORAGE GRANULAR FILL ‘
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PERFORATED DISTRIBUTOR PIPE WRAPPED IN WATERPROOF MEMBRANE
SDS SPECIFICATION GEOTEXTILE AND GEOTEXTILE CARRIED
UNDER PIPELINE
SECTION B-B

WATERPROOF MEMBRANE

NON WOVEN GEOTEXTILE

Notes :

This Drawing is to be read in conjunction with all
relevant Architect's Engineer's and specialists'
drawings and specifications.

Do not scale from this drawing in either paper or
digital form. Use written dimensions only.

SDS to leave solid stub only, exiting tank for
connection by others.

All external Manholes, Access Points, Junctions &
Pipe are shown for guidance only and not part of the
SDS program unless otherwise agreed.
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Banners Gate Ltd

Cavendish House Littlehampton
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

SSa

Date 17/08/2019 Designed by TB §\§

R
File STORM NETWORK 1 20.05.1... |[Checked by :\\\
XP Solutions Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NETWORK 1 20.05.13.3WS

Pipe Sizes NETWORK 1 19.08.20 Manhole Sizes NETWORK 1 19.08.20

FEH Rainfall Model

Return Period (years) 2

FEH Rainfall Version 2013

Site Location GB 503220 103890

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (% 100

)
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for NETWORK 1 20.05.13.3SW3

Time Area Time Area Time Area
(mins) (ha) (mins) (ha) (mins) (ha)

0-4 0.164 4-8 0.210 8-12 0.014
Total Area Contributing (ha) = 0.388
Total Pipe Volume (m®*) = 10.118

Network Design Table for NETWORK 1 20.05.13.3WS

Network Results Table

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 30.491 0.182 167.5 0.100 6.00 0.0 0.600 o Pipe/Conduit &

PN Rain T.C. US/IL & I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
$1.000 50.00 6.50 &.=i: 0.100 0.0 0.0 0.0 1.01 40.1 13.5

©1982-2018 Innovyze
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Banners Gate Ltd

Halesowen

Cavendish House

W.Midlands

10-11 Birmingham Street

B63 3HN

Littlehampton

SSa

Date 17/08/2019
File STORM NETWORK 1 20.05.1...

Designed by TB
Checked by

7

L,
s

XP Solutions

Network 2018.1.1

sS1.
sS1.

S2.

sS1.

3$3.

sS1.

sS1.

sS1.
sS1.

001
002

000

003

000

004

005

006
007

sS1.
sS1.

S2.

sS1.

3$3.

sS1.

sS1.

sS1.
sS1.

Length
(m)

25.
26.

28

20

28.

21.

23.

001
002

000

003

000

004

005

006
007

593
383

.200

.357

334

.697

960

.248

992

Network Design Table for NETWORK 1 20.05.13.S3WS

Fall Slope I.Area
(1:X)

0
0

o O O O

(m)

.153
.110

.178
.090
.902
.040
.060

.020
.180

Rain

(mm/hr)

50.00
50.00

50.

50.

50.

50.
50.
50.
50.

00

00

00

00

00

00
00

167.
239.

158.

226.

31.

167.

366.

362.
133.

T.C.

(mins)

6.93
7.36

6.45

7.69

6.26

.78

.23

.38
.84

0 o I

3
8

W s O

T.E.

Base

(mins) Flow (1/s)

(ha)
0.080 0.00
0.000 0.00
0.045 [SIRIEE
0.092 0.00
0.045 8.0
0.026 0.00
0.000 0.00
0.000 0.00
0.000 0.00
Network

0.
0.

o O O O

o O O O

0

0.

o O O O

k
(mm)

.600
600

.600
.600
.600
.600
.600

.600
.600

Results Table

US/IL & I.Area
(m)

(ha)

o O

o O O O

180
180

.045

.388
.388
.388
.388

% Base

Flow (1/s)

0.
0.

o O O O

o O O O

Foul

(

1/s)

0.0
0.0

o O O O
o O O O

HYD DIA
SECT (mm)

O O O O

Add Flow

(1/s)

0.
0.

o O O O

o O O O

Section Type
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

1.01 40.1
1.01 71.5

1.04 41.2
1.04 73.6
1.80 31.9
.21 85.7
.82 57.7

0

.82 58.
.87 1%.d«

o O O

Auto

Design

42.

52.
52.
52.
52.

Gk B & B B

Flow
(1/s)

[C NG BN G AT,
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Banners Gate Ltd

Cavendish House Littlehampton
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

SSa

Date 17/08/2019 Designed by TB §\§

R
File STORM NETWORK 1 20.05.1... |[Checked by :\\\
XP Solutions Network 2018.1.1

Area Summary for NETWORK 1 20.05.13.8W3

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0.100 0.100
1.001 - - 100 0.080 0.080
1.002 - - 100 0.000 0.000
2.000 - - 100 0.045 0.045
1.003 - - 100 0.092 0.092
3.000 - - 100 0.045 0.045
1.004 - - 100 0.026 0.026
1.005 - - 100 0.000 0.000
1.006 - - 100 0.000 0.000
1.007 - - 100 0 0.000 0.000

Total Total Total

0.388 0.388 0.388

Free Flowing Outfall Details for NETWORK 1 20.05.13.SW3

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.007 sswA2 01 6.900 5.000 0.000 1200 0

Simulation Criteria for NETWORK 1 20.05.13.3WS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 2 Winter Storms Yes
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30

©1982-2018 Innovyze
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Banners Gate Ltd

Cavendish House Littlehampton
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

SSa

Date 17/08/2019 Designed by TB §\§

R
File STORM NETWORK 1 20.05.1... |[Checked by :\\\
XP Solutions Network 2018.1.1

Online Controls for NETWORK 1 20.05.13.SWS

Hydro-Brake® Optimum Manhole: SHB1, DS/PN: S51.007, Volume (m3): 7.4

Unit Reference MD-SHE-0093-5000-1891-5000

Design Head (m) 1.891
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 93
Invert Level (m) 5.180
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.891 5.0
Flush-Flo™ 0.408 4.3
Kick-Flo® 0.832 3.4
Mean Flow over Head Range - 4.0

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.9 1.200 4.0 3.000 6.2 7.000 9.3
0.200 3.9 1.400 4.3 3.500 6.7 7.500 9.6
0.300 4.2 1.600 4.6 4.000 7.1 8.000 9.9
0.400 4.3 1.800 4.9 4.500 7.5 8.500 10.2
0.500 4.2 2.000 5.1 5.000 7.9 9.000 10.4
0.600 4.1 2.200 5.4 5.500 8.3 9.500 10.7
0.800 3.6 2.400 5.6 6.000 8.6
1.000 3.7 2.600 5.8 6.500 8.9
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Banners Gate Ltd

Cavendish House
10-11 Birmingham Street

Halesowen W.Midlands

B63 3HN

Littlehampton

Date 17/08/2019

File STORM NETWORK 1 20.05.1...

Designed by TB
Checked by

XP Solutions

Network 2018.1.1

Storage Structures for NETWORK 1 20.05.13.3WS

Cellular Storage Manhole:

Depth (m) Area (m?)

0.000
1.200

150.0
150.0

Infiltration Coefficient Base
Infiltration Coefficient Side

SCs1l, DS/PN: S1.006
Invert Level (m) 5.200 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)

150.0
208.8

1.201 0.0 208.8
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Banners Gate Ltd

Cavendish House Littlehampton
10-11 Birmingham Street

Halesowen W.Midlands B63 3HN

R

Date 17/08/2019
File STORM NETWORK 1 20.05.1...

Designed by TB
Checked by

s
a0,

XP Solutions Network 2018.1.1

Summary of Critical Results by Maximum Level (Rank 1)

for NETWORK 1

20.05.13.8Ws

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) o] MADD Factor * 10m®/ha Storage 2.000
Hot Start Level (mm) o] Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures
Number of Online Controls 1 Number of Time/Area Diagrams
Number of Offline Controls 0 Number of Real Time Controls
Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, o600,
720, 960, 1440
Return Period(s) (years) 2
Climate Change (%) o]
Water
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
$1.000 $2 15 Winter 2 +0% 6.014
$1.001 sS4 15 Winter 2 +0% 5.874
$1.002 S6 15 Winter 2 +0% 5.643
$2.000 S8 15 Winter 2 +0% 5.709
$1.003 S10 15 Winter 2 +0% 5.599
$3.000 S12 15 Winter 2 +0% 6.401
$1.004 S14 15 Winter 2 +0% 5.555
$1.005 sScCPl 15 Winter 2 +0% 5.51¢9
$1.006 SCS1 180 Winter 2 +0% 2/120 Winter 5.513
$1.007 SHB1 180 Winter 2 +0% 2/15 Summer 5.511
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
$1.000 s2 -0.122 0.000 0.42 15.9 OK
$1.001 sS4 -0.080 0.000 0.73 27.0 OK
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Banners Gate Ltd

Halesowen

Cavendish House
10-11 Birmingham Street
W.Midlands B63 3HN

Littlehampton

Date 17/08/2019
File STORM NETWORK 1 20.05.1... |Checked by

Designed by TB

XP Solutions

Network 2018.1.1

Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 1
20.05.13.38W3
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
$1.002 S6 -0.157 0.000 0.42 26.7 OK
$2.000 S8 -0.159 0.000 0.19 7.2 OK
S$1.003 s10 -0.091 0.000 0.68 43.7 OK
$3.000 s12 -0.101 0.000 0.24 7.2 OK
S$1.004 S14 -0.045 0.000 0.84 51.8 OK
S1.005 scCp1l -0.041 0.000 1.00 50.8 OK
$1.006 scCs1 0.013 0.000 0.12 4.5 SURCHARGED
$1.007 SHBL 0.181 0.000 0.29 4.2 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NETWORK 1 20.05.13.3WS

Pipe Sizes NETWORK 1 19.08.20 Manhole Sizes NETWORK 1 19.08.20

FEH Rainfall Model

Return Period (years) 2

FEH Rainfall Version 2013

Site Location GB 503220 103890

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (% 100

)
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for NETWORK 1 20.05.13.3SW3

Time Area Time Area Time Area
(mins) (ha) (mins) (ha) (mins) (ha)

0-4 0.164 4-8 0.210 8-12 0.014
Total Area Contributing (ha) = 0.388
Total Pipe Volume (m®*) = 10.118

Network Design Table for NETWORK 1 20.05.13.3WS

Network Results Table

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 30.491 0.182 167.5 0.100 6.00 0.0 0.600 o Pipe/Conduit &

PN Rain T.C. US/IL & I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
$1.000 50.00 6.50 &.=i: 0.100 0.0 0.0 0.0 1.01 40.1 13.5
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Network Design Table for NETWORK 1 20.05.13.S3WS

Fall Slope I.Area
(1:X)

0
0

o O O O

(m)

.153
.110

.178
.090
.902
.040
.060

.020
.180

Rain

(mm/hr)

50.00
50.00

50.

50.

50.

50.
50.
50.
50.

00

00

00

00

00

00
00

167.
239.

158.

226.

31.

167.

366.

362.
133.

T.C.

(mins)

6.93
7.36

6.45

7.69

6.26

.78

.23

.38
.84

0 o I

3
8

W s O

T.E.

Base

(mins) Flow (1/s)

(ha)
0.080 0.00
0.000 0.00
0.045 [SIRIEE
0.092 0.00
0.045 8.0
0.026 0.00
0.000 0.00
0.000 0.00
0.000 0.00
Network

0.
0.

o O O O

o O O O

0

0.

o O O O

k
(mm)

.600
600

.600
.600
.600
.600
.600

.600
.600

Results Table

US/IL & I.Area
(m)

(ha)

o O

o O O O

180
180

.045

.388
.388
.388
.388

% Base

Flow (1/s)

0.
0.

o O O O

o O O O

Foul

(

1/s)

0.0
0.0

o O O O
o O O O

HYD DIA
SECT (mm)

O O O O

Add Flow

(1/s)

0.
0.

o O O O

o O O O

Section Type
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

1.01 40.1
1.01 71.5

1.04 41.2
1.04 73.6
1.80 31.9
.21 85.7
.82 57.7

0

.82 58.
.87 1%.d«

o O O

Auto

Design

42.

52.
52.
52.
52.

Gk B & B B

Flow
(1/s)
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Area Summary for NETWORK 1 20.05.13.8W3

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0.100 0.100
1.001 - - 100 0.080 0.080
1.002 - - 100 0.000 0.000
2.000 - - 100 0.045 0.045
1.003 - - 100 0.092 0.092
3.000 - - 100 0.045 0.045
1.004 - - 100 0.026 0.026
1.005 - - 100 0.000 0.000
1.006 - - 100 0.000 0.000
1.007 - - 100 0 0.000 0.000

Total Total Total

0.388 0.388 0.388

Free Flowing Outfall Details for NETWORK 1 20.05.13.SW3

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.007 sswA2 01 6.900 5.000 0.000 1200 0

Simulation Criteria for NETWORK 1 20.05.13.3WS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 2 Winter Storms Yes
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30
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Online Controls for NETWORK 1 20.05.13.SWS

Hydro-Brake® Optimum Manhole: SHB1, DS/PN: S51.007, Volume (m3): 7.4

Unit Reference MD-SHE-0093-5000-1891-5000

Design Head (m) 1.891
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 93
Invert Level (m) 5.180
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.891 5.0
Flush-Flo™ 0.408 4.3
Kick-Flo® 0.832 3.4
Mean Flow over Head Range - 4.0

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.9 1.200 4.0 3.000 6.2 7.000 9.3
0.200 3.9 1.400 4.3 3.500 6.7 7.500 9.6
0.300 4.2 1.600 4.6 4.000 7.1 8.000 9.9
0.400 4.3 1.800 4.9 4.500 7.5 8.500 10.2
0.500 4.2 2.000 5.1 5.000 7.9 9.000 10.4
0.600 4.1 2.200 5.4 5.500 8.3 9.500 10.7
0.800 3.6 2.400 5.6 6.000 8.6
1.000 3.7 2.600 5.8 6.500 8.9
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Storage Structures for NETWORK 1 20.05.13.3WS

Cellular Storage Manhole:

Depth (m) Area (m?)

0.000
1.200

150.0
150.0

Infiltration Coefficient Base
Infiltration Coefficient Side

SCs1l, DS/PN: S1.006
Invert Level (m) 5.200 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)

150.0
208.8

1.201 0.0 208.8

©1982-2018 Innovyze

ARUN DISTRICT COUNCIL LU/90/20/DOC




Banners Gate Ltd Page 5

Cavendish House Littlehampton
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

R

Date 17/08/2019 Designed by TB §\§

R
File STORM NETWORK 1 20.05.1... |Checked by N
XP Solutions Network 2018.1.1

Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 1
20.05.13.5Ws

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) o] MADD Factor * 10m®/ha Storage 2.000

Hot Start Level (mm) o] Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, o600,
720, 960, 1440
Return Period(s) (years) 30
Climate Change (%) o]
Water
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
$2 15 Winter 30 +0% Surmmer 6.600
S6 15 Winter 30 +0% Surmmer 6.186
38 15 Winter 30 +0% Surmmer 6.134
30 +0% 6.428

[RE Y

$1.005 SCP1 180 Winter 30 +0% 30/15 Summer 5.915

$1.006 SCS1 180 Winter 30 +0% 30/15 Summer 5.911
$1.007 SHB1 180 Winter 30 +0% 30/15 Summer 5.909
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded

51.000 S2 0.464 0.000 0.84 31.5 SURCHARGE
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Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 1
20.05.13.38W3
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
S6 0.386 0.000 50.8 SURCHARGED
S8 0.266 0.000 14.2 SURCHARGED
s12 -0.074 0.000 15.7 OK
S1.005 scCp1l 0.355 0.000 0.62 31.3 SURCHARGED
$1.006 scCs1 0.411 0.000 0.13 4.9 SURCHARGED
$1.007 SHBL 0.579 0.000 0.29 4.3 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NETWORK 1 20.05.13.3WS

Pipe Sizes NETWORK 1 19.08.20 Manhole Sizes NETWORK 1 19.08.20

FEH Rainfall Model

Return Period (years) 2

FEH Rainfall Version 2013

Site Location GB 503220 103890

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (% 100

)
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for NETWORK 1 20.05.13.3SW3

Time Area Time Area Time Area
(mins) (ha) (mins) (ha) (mins) (ha)

0-4 0.164 4-8 0.210 8-12 0.014
Total Area Contributing (ha) = 0.388
Total Pipe Volume (m®*) = 10.118

Network Design Table for NETWORK 1 20.05.13.3WS

Network Results Table

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 30.491 0.182 167.5 0.100 6.00 0.0 0.600 o Pipe/Conduit &

PN Rain T.C. US/IL & I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
$1.000 50.00 6.50 &.=i: 0.100 0.0 0.0 0.0 1.01 40.1 13.5
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Network Design Table for NETWORK 1 20.05.13.S3WS

Fall Slope I.Area
(1:X)

0
0

o O O O

(m)

.153
.110

.178
.090
.902
.040
.060

.020
.180

Rain

(mm/hr)

50.00
50.00

50.

50.

50.

50.
50.
50.
50.

00

00

00

00

00

00
00

167.
239.

158.

226.

31.

167.

366.

362.
133.

T.C.

(mins)

6.93
7.36

6.45

7.69

6.26

.78

.23

.38
.84

0 o I

3
8

W s O

T.E.

Base

(mins) Flow (1/s)

(ha)
0.080 0.00
0.000 0.00
0.045 [SIRIEE
0.092 0.00
0.045 8.0
0.026 0.00
0.000 0.00
0.000 0.00
0.000 0.00
Network

0.
0.

o O O O

o O O O

0

0.

o O O O

k
(mm)

.600
600

.600
.600
.600
.600
.600

.600
.600

Results Table

US/IL & I.Area
(m)

(ha)

o O

o O O O

180
180

.045

.388
.388
.388
.388

% Base

Flow (1/s)

0.
0.

o O O O

o O O O

Foul

(

1/s)

0.0
0.0

o O O O
o O O O

HYD DIA
SECT (mm)

O O O O

Add Flow

(1/s)

0.
0.

o O O O

o O O O

Section Type
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

1.01 40.1
1.01 71.5

1.04 41.2
1.04 73.6
1.80 31.9
.21 85.7
.82 57.7

0

.82 58.
.87 1%.d«

o O O

Auto

Design

42.

52.
52.
52.
52.

Gk B & B B

Flow
(1/s)

[C NG BN G AT,
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Area Summary for NETWORK 1 20.05.13.8W3

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0.100 0.100
1.001 - - 100 0.080 0.080
1.002 - - 100 0.000 0.000
2.000 - - 100 0.045 0.045
1.003 - - 100 0.092 0.092
3.000 - - 100 0.045 0.045
1.004 - - 100 0.026 0.026
1.005 - - 100 0.000 0.000
1.006 - - 100 0.000 0.000
1.007 - - 100 0 0.000 0.000

Total Total Total

0.388 0.388 0.388

Free Flowing Outfall Details for NETWORK 1 20.05.13.SW3

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.007 sswA2 01 6.900 5.000 0.000 1200 0

Simulation Criteria for NETWORK 1 20.05.13.3WS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 2 Winter Storms Yes
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30
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Online Controls for NETWORK 1 20.05.13.SWS

Hydro-Brake® Optimum Manhole: SHB1, DS/PN: S51.007, Volume (m3): 7.4

Unit Reference MD-SHE-0093-5000-1891-5000

Design Head (m) 1.891
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 93
Invert Level (m) 5.180
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.891 5.0
Flush-Flo™ 0.408 4.3
Kick-Flo® 0.832 3.4
Mean Flow over Head Range - 4.0

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.9 1.200 4.0 3.000 6.2 7.000 9.3
0.200 3.9 1.400 4.3 3.500 6.7 7.500 9.6
0.300 4.2 1.600 4.6 4.000 7.1 8.000 9.9
0.400 4.3 1.800 4.9 4.500 7.5 8.500 10.2
0.500 4.2 2.000 5.1 5.000 7.9 9.000 10.4
0.600 4.1 2.200 5.4 5.500 8.3 9.500 10.7
0.800 3.6 2.400 5.6 6.000 8.6
1.000 3.7 2.600 5.8 6.500 8.9
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Storage Structures for NETWORK 1 20.05.13.3WS

Cellular Storage Manhole:

Depth (m) Area (m?)

0.000
1.200

150.0
150.0

Infiltration Coefficient Base
Infiltration Coefficient Side

SCs1l, DS/PN: S1.006
Invert Level (m) 5.200 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)

150.0
208.8

1.201 0.0 208.8

©1982-2018 Innovyze

ARUN DISTRICT COUNCIL LU/90/20/DOC




Banners Gate Ltd

Cavendish House
10-11 Birmingham Street

Halesowen W.Midlands B63 3HN

Littlehampton

R

Date 17/08/2019

File STORM NETWORK 1 20.05.1...

Designed by TB
Checked by

s
a0,
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Summary of Critical Results by Maximum Level

(Rank 1) for NETWORK 1

20.05.13.8Ws

Simulation Criteria

Hot Start

Hot Start Level (mm

Manhole Headloss Coeff (Global
Foul Sewage per hectare (1/s

Areal Reduction Factor 1.000
(mins)

Additional F
0 MADD Fac
0

0.500 Flow per Person per Day (l/per/day) O.

0.000

low - % of Total Flow 0.
tor * 10m3/ha Storage 2.
Inlet Coeffiecient O.

000
000
800
000

Number of Input Hydrographs 0 Number of Storage Structures
Number of Online Controls 1 Number of Time/Area Diagrams
Number of Offline Controls 0 Number of Real Time Controls

1
0
0

Synthetic Rainfall Details
Rainfall Model FEH Data Type
FEH Rainfall Version 2013 Cv (Summer)
Site Location GB 503220 103890 Cv (Winter)

Margin for Flood Risk Warning (mm)
Analysis Timestep 2.5 Second Increment

DTS Status

DVD Status

Inertia Status

Profile(s)

Point
0.750
0.840

300.0
(Extended)

OFF

ON

ON

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, o600,
720, 960, 1440
Return Period(s) (years) 100
Climate Change (%) 30
Us/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
Winter +30% 100/15 Summer 100/15 Winter
$1.003 $10 240 Winter +30% 100/15 Summer
$3.000 $12 15 Winter +30% 100/15 Summer
$1.004 $14 240 Winter +30% 100/15 Summer
$1.005 SCP1 240 Winter +30% 100/15 Summer
$1.006 SCS1 240 Winter +30% 100/15 Summer
$1.007 SHB1 240 Winter +30% 100/15 Summer
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
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File STORM NETWORK 1 20.05.1...

Designed by TB
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Network 2018.1.1

Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 1
20.05.13.38W3
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level

PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
$2.000 S8  6.867 0.998 2. 0.12 4.7 FLOOD 3
S$1.003 S10 6.875 1.185 0. 0.53 34.0 SURCHARGED
$3.000 s12  6.948 0.446 0. 0.73 22.3 SURCHARGED
S$1.004 s1l4 6.872 1.272 0. 0.68 41.6 SURCHARGED
$1.005 scpl 6.869 1.309 0. 0.81 41.1 SURCHARGED
S1.006 SCs1 6.864 1.364 0. 0.18 6.8 SURCHARGED
$1.007 SHBL 6.862 1.532 0. 0.32 4.7 SURCHARGED
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XP Solutions Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NETWORK 2 20.05.14.3WS

Pipe Sizes NETWORK 2 20.05.13 Manhole Sizes NETWORK 2 20.05.13

FEH Rainfall Model

Return Period (years) 2

FEH Rainfall Version 2013

Site Location GB 503220 103890

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (% 100

)
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for NETWORK 2 20.05.14.3SW3

Time Area Time Area
(mins) (ha) (mins) (ha)

0-4 0.109 4-8 0.051
Total Area Contributing (ha) = 0.160
Total Pipe Volume (m®*) = 2.705

Network Design Table for NETWORK 2 20.05.14.3WS

Network Results Table

51.000 50.00 6.24 L. .&TG

0.090 0.0 0.0 0.0 1.03 40.

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 14.508 0.090 16l.2 0.090 £.00 0.0 0.600 o Pipe/Conduit &

PN Rain T.C. US/IL & I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

8 12.2
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sS1.
sS1.
sS1.
sS1.
sS1.

PN

001
002
003
004
005

sS1.
sS1.
sS1.
sS1.
sl

Length

O 0 W

001
002
003
004

.005

(m)

.402
.637
.937
.137
.206

Network Design Table for NETWORK 2 20.05.14.S3WS

Fall Slope I.Area
(1:X)

o O O O O

(m)

.460
.040
.080
.075
.065

Rain

(mm/hr)

50.
50.
50.
50.
50.

00
00
00
00
00

7.

140.
124.
228.
141.

T.C.

Y Oy O O Oy

(mins)

.25
.33
.47
.75
.93

O U N WO

T.E.
(mins) Flow (1/s)

(ha)

0.000 0.00

0.000 0.00

0.035 0.00

0.000 0.00

0.035 0.00
Network

Base

o O O O O

o O O O O

k
(mm)

.600
.600
.600
.600
.600

o O O O O

Results Table

US/IL & I.Area
(m)

o O O O O

(ha)

. 090
. 090
.125
.125
.160

% Base
Flow (1/s)
0.0
0.0
0.0
0.0
0.0

Foul
(1/s)

o O O O O
o O O O O

HYD DIA
SECT (mm)

O O 0O O O

Add Flow

(1/s)

o O O O O

o O O O O

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

4,84 192.5
.10 43.7
.17 46.6
.04 73.2
.84 14,9«

[ R T

Auto

Design

12.
12.
16.
16.
21.

gk

Flow
(1/s)

~ 0w o NN
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Area Summary for NETWORK 2 20.05.14.8W3

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0. 0.090 0.090
1.001 - - 100 0.000 0.000 0.000
1.002 - - 100 0.000 0.000 0.000
1.003 - - 100 [ 0.035 0.035
1.004 - - 100 0.000 0.000 0.000
1.005 - - 100 GLas 0.035 0.035

Total Total Total

0.160 0.160 0.160

Free Flowing Outfall Details for NETWORK 2 20.05.14.3SW3

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.005 sswB6 01 6.900 4.785 0.000 1200 0

Simulation Criteria for NETWORK 2 20.05.14.3WS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 2 Winter Storms Yes
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30
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Online Controls for NETWORK 2 20.05.14.SWS

Hydro-Brake® Optimum Manhole: SHB2, DS/PN: S1.005, Volume (m3): 4.9

Unit Reference MD-SHE-0101-5000-1280-5000

Design Head (m) 1.290
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 101

Invert Level (m) 4.850
Minimum Outlet Pipe Diameter (mm) 150
)

Suggested Manhole Diameter (mm 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.290 5.0
Flush-Flo™ 0.387 5.0
Kick-Flo® 0.802 4.0
Mean Flow over Head Range - 4.4

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 1.200 4.8 3.000 7.4 7.000 11.1
0.200 4.6 1.400 5.2 3.500 8.0 7.500 11.4
0.300 4.9 1.600 5.5 4.000 8.5 8.000 11.8
0.400 5.0 1.800 5.8 4.500 9.0 8.500 12.1
0.500 4.9 2.000 6.1 5.000 9.4 9.000 12.5
0.600 4.8 2.200 6.4 5.500 9.9 9.500 12.8
0.800 4.0 2.400 6.7 6.000 10.3
1.000 4.4 2.600 6.9 6.500 10.7
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Storage Structures for NETWORK 2 20.05.14.3WS

Cellular Storage Manhole:

Depth (m) Area (m?)

0.000
0.800

77.0
77.0

Infiltration Coefficient Base
Infiltration Coefficient Side

SCsS2, DS/PN: S51.002
Invert Level (m) 5.120 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)

77.0
105.1

0.801 0.0 105.1
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Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 2
20.05.14.5Ws

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) o] MADD Factor * 10m®/ha Storage 2.000
Hot Start Level (mm) o] Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, o600,
720, 960, 1440
Return Period(s) (years) 2
Climate Change (%) o]
Water
Us/MH Return Climate First (X) First (Y¥) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
$1.000 S18 15 Winter 2 +0% 5.769
$1.001 sSCP2 15 Winter 2 +0% 5.638
$1.002 sSCS2 60 Winter 2 +0% 5.222
$1.003 S20 30 Winter 2 +0% 5.220
$1.004 S22 30 Winter 2 +0% 5.218
$1.005 SHB2 30 Winter 2 +0% 2/15 Summer 5.215
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
$1.000 s18 -0.126 0.000 0.40 14.5 OK
$1.001 sCP2 -0.167 0.000 0.15 14.5 OK
$1.002 sCS2 -0.123 0.000 0.14 4.2 OK
$1.003 520 -0.085 0.000 0.19 7.4 OK
$1.004 S22 -0.007 0.000 0.08 5.0 OK
S1.005 SHB2 0.215 0.000 0.38 5.0 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NETWORK 2 20.05.14.3WS

Pipe Sizes NETWORK 2 20.05.13 Manhole Sizes NETWORK 2 20.05.13

FEH Rainfall Model

Return Period (years) 2

FEH Rainfall Version 2013

Site Location GB 503220 103890

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (% 100

)
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for NETWORK 2 20.05.14.3SW3

Time Area Time Area
(mins) (ha) (mins) (ha)

0-4 0.109 4-8 0.051
Total Area Contributing (ha) = 0.160
Total Pipe Volume (m®*) = 2.705

Network Design Table for NETWORK 2 20.05.14.3WS

Network Results Table

51.000 50.00 6.24 L. .&TG

0.090 0.0 0.0 0.0 1.03 40.

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 14.508 0.090 16l.2 0.090 £.00 0.0 0.600 o Pipe/Conduit &

PN Rain T.C. US/IL & I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

8 12.2
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sS1.
sS1.
sS1.
sS1.
sS1.

PN

001
002
003
004
005

sS1.
sS1.
sS1.
sS1.
sl

Length

O 0 W

001
002
003
004

.005

(m)

.402
.637
.937
.137
.206

Network Design Table for NETWORK 2 20.05.14.S3WS

Fall Slope I.Area
(1:X)

o O O O O

(m)

.460
.040
.080
.075
.065

Rain

(mm/hr)

50.
50.
50.
50.
50.

00
00
00
00
00

7.

140.
124.
228.
141.

T.C.

Y Oy O O Oy

(mins)

.25
.33
.47
.75
.93

O U N WO

T.E.
(mins) Flow (1/s)

(ha)

0.000 0.00

0.000 0.00

0.035 0.00

0.000 0.00

0.035 0.00
Network

Base

o O O O O

o O O O O

k
(mm)

.600
.600
.600
.600
.600

o O O O O

Results Table

US/IL & I.Area
(m)

o O O O O

(ha)

. 090
. 090
.125
.125
.160

% Base
Flow (1/s)
0.0
0.0
0.0
0.0
0.0

Foul
(1/s)

o O O O O
o O O O O

HYD DIA
SECT (mm)

O O 0O O O

Add Flow

(1/s)

o O O O O

o O O O O

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

4,84 192.5
.10 43.7
.17 46.6
.04 73.2
.84 14,9«

[ R T

Auto

Design

12.
12.
16.
16.
21.

gk

Flow
(1/s)

~ 0w o NN
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Area Summary for NETWORK 2 20.05.14.8W3

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0. 0.090 0.090
1.001 - - 100 0.000 0.000 0.000
1.002 - - 100 0.000 0.000 0.000
1.003 - - 100 [ 0.035 0.035
1.004 - - 100 0.000 0.000 0.000
1.005 - - 100 GLas 0.035 0.035

Total Total Total

0.160 0.160 0.160

Free Flowing Outfall Details for NETWORK 2 20.05.14.3SW3

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.005 sswB6 01 6.900 4.785 0.000 1200 0

Simulation Criteria for NETWORK 2 20.05.14.3WS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 2 Winter Storms Yes
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30

©1982-2018 Innovyze

ARUN DISTRICT COUNCIL LU/90/20/DOC



Banners Gate Ltd

Cavendish House Littlehampton
10-11 Birmingham Street
Halesowen W.Midlands B63 3HN

SSa

Date 17/08/2019 Designed by TB §\§

R
File STORM NETWORK 2 20.05.1... |[Checked by :\\\
XP Solutions Network 2018.1.1

Online Controls for NETWORK 2 20.05.14.SWS

Hydro-Brake® Optimum Manhole: SHB2, DS/PN: S1.005, Volume (m3): 4.9

Unit Reference MD-SHE-0101-5000-1280-5000

Design Head (m) 1.290
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 101

Invert Level (m) 4.850
Minimum Outlet Pipe Diameter (mm) 150
)

Suggested Manhole Diameter (mm 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.290 5.0
Flush-Flo™ 0.387 5.0
Kick-Flo® 0.802 4.0
Mean Flow over Head Range - 4.4

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 1.200 4.8 3.000 7.4 7.000 11.1
0.200 4.6 1.400 5.2 3.500 8.0 7.500 11.4
0.300 4.9 1.600 5.5 4.000 8.5 8.000 11.8
0.400 5.0 1.800 5.8 4.500 9.0 8.500 12.1
0.500 4.9 2.000 6.1 5.000 9.4 9.000 12.5
0.600 4.8 2.200 6.4 5.500 9.9 9.500 12.8
0.800 4.0 2.400 6.7 6.000 10.3
1.000 4.4 2.600 6.9 6.500 10.7
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Storage Structures for NETWORK 2 20.05.14.3WS

Cellular Storage Manhole:

Depth (m) Area (m?)

0.000
0.800

77.0
77.0

Infiltration Coefficient Base
Infiltration Coefficient Side

SCsS2, DS/PN: S51.002
Invert Level (m) 5.120 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)

77.0
105.1

0.801 0.0 105.1
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XP Solutions Network 2018.1.1
Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 2
20.05.14.5WS
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) o] MADD Factor * 10m®/ha Storage 2.000
Hot Start Level (mm) o] Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, o600,
720, 960, 1440
Return Period(s) (years) 30
Climate Change (%) o]
Water
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
$1.000 S18 15 Winter 30 +0% 5.834
$1.001 sSCP2 15 Winter 30 +0% 5.669
$1.002 SCS2 60 Winter 30 +0% 30/15 Summer 5.500
$1.003 S20 60 Winter 30 +0% 30/15 Summer 5.497
$1.004 S22 60 Winter 30 +0% 30/15 Summer 5.493
$1.005 SHB2 60 Winter 30 +0% 30/15 Summer 5.489
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
$1.000 s18 -0.061 0.000 0.88 31.4 OK
$1.001 sCP2 -0.136 0.000 0.33 31.5 OK
$1.002 SCS2 0.155 0.000 0.17 4.9 SURCHARGED
$1.003 520 0.192 0.000 0.19 7.2 SURCHARGED
$1.004 S22 0.268 0.000 0.08 5.0 SURCHARGED
S1.005 SHB2 0.489 0.000 0.38 5.0 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NETWORK 2 20.05.14.3WS

Pipe Sizes NETWORK 2 20.05.13 Manhole Sizes NETWORK 2 20.05.13

FEH Rainfall Model

Return Period (years) 2

FEH Rainfall Version 2013

Site Location GB 503220 103890

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (% 100

)
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for NETWORK 2 20.05.14.3SW3

Time Area Time Area
(mins) (ha) (mins) (ha)

0-4 0.109 4-8 0.051
Total Area Contributing (ha) = 0.160
Total Pipe Volume (m®*) = 2.705

Network Design Table for NETWORK 2 20.05.14.3WS

Network Results Table

51.000 50.00 6.24 L. .&TG

0.090 0.0 0.0 0.0 1.03 40.

« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 14.508 0.090 16l.2 0.090 £.00 0.0 0.600 o Pipe/Conduit &

PN Rain T.C. US/IL & I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

8 12.2
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sS1.
sS1.
sS1.
sS1.
sS1.

PN

001
002
003
004
005

sS1.
sS1.
sS1.
sS1.
sl

Length

O 0 W

001
002
003
004

.005

(m)

.402
.637
.937
.137
.206

Network Design Table for NETWORK 2 20.05.14.S3WS

Fall Slope I.Area
(1:X)

o O O O O

(m)

.460
.040
.080
.075
.065

Rain

(mm/hr)

50.
50.
50.
50.
50.

00
00
00
00
00

7.

140.
124.
228.
141.

T.C.

Y Oy O O Oy

(mins)

.25
.33
.47
.75
.93

O U N WO

T.E.
(mins) Flow (1/s)

(ha)

0.000 0.00

0.000 0.00

0.035 0.00

0.000 0.00

0.035 0.00
Network

Base

o O O O O

o O O O O

k
(mm)

.600
.600
.600
.600
.600

o O O O O

Results Table

US/IL & I.Area
(m)

o O O O O

(ha)

. 090
. 090
.125
.125
.160

% Base
Flow (1/s)
0.0
0.0
0.0
0.0
0.0

Foul
(1/s)

o O O O O
o O O O O

HYD DIA
SECT (mm)

O O 0O O O

Add Flow

(1/s)

o O O O O

o O O O O

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

4,84 192.5
.10 43.7
.17 46.6
.04 73.2
.84 14,9«

[ R T

Auto

Design

12.
12.
16.
16.
21.

gk

Flow
(1/s)

~ 0w o NN
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Area Summary for NETWORK 2 20.05.14.8W3

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0. 0.090 0.090
1.001 - - 100 0.000 0.000 0.000
1.002 - - 100 0.000 0.000 0.000
1.003 - - 100 [ 0.035 0.035
1.004 - - 100 0.000 0.000 0.000
1.005 - - 100 GLas 0.035 0.035

Total Total Total

0.160 0.160 0.160

Free Flowing Outfall Details for NETWORK 2 20.05.14.3SW3

outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.005 sswB6 01 6.900 4.785 0.000 1200 0

Simulation Criteria for NETWORK 2 20.05.14.3WS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 2.000

Hot Start (mins) o] Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes

Return Period (years) 2 Winter Storms Yes
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840

Data Type Point Storm Duration (mins) 30
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Online Controls for NETWORK 2 20.05.14.SWS

Hydro-Brake® Optimum Manhole: SHB2, DS/PN: S1.005, Volume (m3): 4.9

Unit Reference MD-SHE-0101-5000-1280-5000

Design Head (m) 1.290
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 101

Invert Level (m) 4.850
Minimum Outlet Pipe Diameter (mm) 150
)

Suggested Manhole Diameter (mm 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.290 5.0
Flush-Flo™ 0.387 5.0
Kick-Flo® 0.802 4.0
Mean Flow over Head Range - 4.4

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 1.200 4.8 3.000 7.4 7.000 11.1
0.200 4.6 1.400 5.2 3.500 8.0 7.500 11.4
0.300 4.9 1.600 5.5 4.000 8.5 8.000 11.8
0.400 5.0 1.800 5.8 4.500 9.0 8.500 12.1
0.500 4.9 2.000 6.1 5.000 9.4 9.000 12.5
0.600 4.8 2.200 6.4 5.500 9.9 9.500 12.8
0.800 4.0 2.400 6.7 6.000 10.3
1.000 4.4 2.600 6.9 6.500 10.7
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Storage Structures for NETWORK 2 20.05.14.3WS

Cellular Storage Manhole:

Depth (m) Area (m?)

0.000
0.800

77.0
77.0

Infiltration Coefficient Base
Infiltration Coefficient Side

SCsS2, DS/PN: S51.002
Invert Level (m) 5.120 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)

77.0
105.1

0.801 0.0 105.1
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Summary of Critical Results by Maximum Level (Rank 1)

for NETWORK 2

20.05.14.8Ws

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) o] MADD Factor * 10m®/ha Storage 2.000
Hot Start Level (mm) o] Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FEH Data Type Point
FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 503220 103890 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, o600,
720, 960, 1440
Return Period(s) (years) 100
Climate Change (%) 30
Water
Us/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
$1.001 sc 60 Winter 100 100/60 5.876
$1.002 SCS2 60 Winter 100 +30% 100/15 5.874
$1.003 S20 60 Winter 100 +30% 100/15 5.872
$1.004 S22 60 Winter 100 +30% 100/15 5.867
S1.005 SHB2 60 Winter 100 +30% 100/15 5.864
Surcharged Flooded Pipe
Us/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
0.071 0.000 0.31 30.0 SURCHARGED
0.529 0.000 0.14 4.2 SURCHARGED
0.567 0.000 0.18 6.8 SURCHARGED
0.642 0.000 0.08 4.8 SURCHARGED
0.864 0.000 0.38 5.0 SURCHARGED
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