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Introduction

vkhp consulting limited has been instructed to prepare a Drainage Strategy
Report to accompany and support a Planning Application for a proposed
residential redevelopment at Hevercourt, Goodwood Crescent, Gravesend,
DA12 5EY. The proposed site is shown on the location plan provided in Appendix
A.

The site is rectangular on plan and is centred at National Grid Reference 565261,
171032 and occupies an approximate area of 0.55 hectares. The existing site is
a residential care home, and the proposed development is an extension to the
existing buildings.

Surface water run-off from the new development will be collected and addressed
by means of sustainable urban drainage systems (SuDS), with these SuDS

compliant facilities to be installed prior to the buildings being fully operational.

The site is suited to the North of Cheltenham Close and at an elevation of
approximately 63m AOD.

The Environmental Agency maps indicate that the proposed development is
located within Flood Zone 1 and low risk of surface water flooding, therefore there
is no recognised risk of flooding to the site. Furthermore, as the proposed
development is less than one hectare, there is no requirement for a Flood Risk
Assessment to support the Planning Application.
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Existing Drainage

There is an existing foul and surface water drainage system on-site serving the
existing buildings and hardstanding areas, Foul water connects into a public
sewer located in Cheltenham Close which is own and maintained by Southern
Water. Surface water discharges into soakaways.

A Section 106 Agreement (Application to Connect to a Public Sewer) will be

submitted to Southern Water prior to the connection of any foul water sewers.
Plans showing existing drainage assets in the area can be found in Appendix B.
Site Geology

A desktop study using the Geology of Britain web site, has indicated that Lewes
Nodular Chalk Formation underlies the site. A plan showing the Bedrock Geology

can be seen in Appendix C.

Infiltration Test have been carried out to BRE 365 which indicate that infiltration
rates are 10.8 x 10 m/s.

Job No. 539121
Hevercourt, Goodwood Crescent, Gravesend DA12 5EY




4.00

4.01

4.02

4.03

4.04

4.05

4.06

vkhp=consulting B
civil and structural pEEwEE

Development Drainage Proposals

For the consideration of the surface water drainage generated by this proposed
development, the principal factor is the impermeable roofs area, access and
external parking areas. The development will be sited over 2 of the existing
soakaways and surface water entering these will need to be diverted into the new
system.

The impermeable roof area is intended to be drained with conventional roof
guttering and downpipes, directed into an underground surface water drainage
system via 100mm and 150mm diameter pipes at a gradient not less thana 1:100
to ensure self-cleansing velocities. To reduce the risk of contaminants and silt
entering into an attenuation tank, all water will pass through silt traps or catch
pits.

A new attenuation tank is proposed and will be designed to receive all of the run-
offs from roofs, access and parking areas from the proposed development and
to infiltrate into the underlying soil.

For a proposed development which consists of 547 square metres of existing roof
areas and 805 square metres of new roof area 337 square metres of new parking
area, we have calculated the storage volume of 112m?, based on an infiltration
rate of 10.8 x 10®m/s.

Calculations attached in Appendix E demonstrate that for any rainfall duration of
1/100 year event + 40% climate change (starting with 30 minutes and finishing

with a 24-hour storm) the attenuation tank size provides adequate storage.

Exceedance routes indicate that flows will generally remain on site, with eventual

flows discharging into the road.
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GEMERAL NOTES

1. Copyright of this drawing, the design and anything constructed
from it is vested in the Archtects and may not be produced
without thair written permission.

2. The copyright of this design i site speafic ond may nat ke
reproduced on any other site withoul the Architects wrillen
parmision.

3. Orly figured dimemsiors are ta be used for construction
purposes. This drawing is fo be read in conpnction with all
relevant detoils for the praject.

4. all dmensions are 10 be checked on e priar 1o cemmencement,
ony discrepancy is 1o be reported ta the Architect or Contract
Adminatrator.

5 all dimensions are in millmetres unless noted ctheraie. All levels
are shown in meters unless noted otherwise.

4. Ordnonze Survey data supphed by Pramap with the pemmission
of the contreller af The Stananary Office.
Crown Copyright MKA No.. 16007142,

CONSTRUCTION HOTES

1. The Confracter is resparaible for the corect seting out of the
wark

2. All bulding materials, components, workmanship 10 comply with
the appropriate Bulding Regulations. Brituh Stondardy Codes
of Practice and manfacturers’ recommendations.

3 All equipment mstallad m cornection with Gas, Electicity and
VWatar Serdces shall conform 1o the Supply Authonity's Bye-taws
and Regdlations and shall be swkject ta their Officer's inspaction
and approval.

4. These drawings are 1o be read in coruntion with all other
Architects, Consultants and Specialit ssb-contracton drawings.

5. Al structral fimber fo ba pre-freated strength graded 1o

Structural Engineer's details ond 10 be stompad KD (kin dried)

All external 1w fo be pre-treated with preservative

Al dimersions and levels to be checked on site prior to

construction and the manufacture of steclwork ond architactural

ircnmangery, stonework and any ather purpese made items.

8. Al materialy, products ete. 1o be wwtalled, appled ete in
accordance with the manufadturer's writfen instructions.

ko

9. all specialit detoils are Design Interd only & subject fo speciolist
design & detaling. Qur meoning of Design Intent it os follows
9.1, This drawing demonstratas AMEA'S/ the employer's
objectives.
%.2. The final design/productls)/ installation are 1o ke fi for
putpose.

9.3, Tha design & manufaciure are to comply with the relevant
and current Statutory Regulations & British Standards.

9.4, A design warranty is 10 be provided for the benehi of tha
Employer/ cwner/ end user.

9.5, All technicol meons 1o athiove the mient of the design is
the responsibility of the appeited specialist.

9.6, The responsibility of the design is by others. The design
intent drawing/ speciication sets ot what the third party
design is 1o achieve.

NQTE- The drawn information on this drawing is surve:
information by Bluepnn Surveys Lid, Only the title sheet i MKA's
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GENEI‘J-L NOTES

1. Copyright of this drawing, the derign and anylhing consdruciad
from it s vested in the Archtacts and may net be produced
without their written penmission.

2. The copynight of this dasign is site specific and moy nat be
repraduced on any ether ste without the Architeets wnnen

permission.

3. Orly figured dimensiors are fo be wed for consrrction
purpaset. This drawing i 1o be read in zonjinction with all
relevant defals far e project.

4. All dimensions are 1o be thecked on sife priar 1o commencemar
any discreponcy is 1 be reported 1o the Architect or Conir
Admnistrater.

5. All dmensions are in millmerres unless no
are shown in meters unless roted ctherwise.

6. Ordnance Survey data spplied by Pro
of tha cantraller of The Staticnary Office.
Crown Copyright #KA Nou 10307142,
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CONSTRUCTION NOTES

1. The Contractor u respansible for the carrect sefting out of the
work

2. All building matenals, components, workmanship 10 cemgly with
the appropriate Bulding Regulations. 8ritsh Standards Codes
of Practice and manufocturens’ recommendations,

3. Al equpment mstalled in comnection with Gas, Electrizny and
Water Servces shall conform to the Supply Authority's Bye-laws
ond Regulatiors and shall be sukject to thair Officar's inspaction
and approval.

4. These drawings are to be read in conjunction with all athae
Architects, Consuliants and Specalist sub-contractors drawings.

5. all suctural tmber 1o be pre-treated strength graded to
Structural Engineer's detalls and to be stemped KD (kin dried)

& allexternal s/w 10 be pre-tieated wih preservative.

7. Al dimersions and levels to ba checked on site

and the manufacture of steelwark and
ironmangory, stenework and any ofher purpose made ilems.
8. Al motarioks, prodcrs etc to be utalled, opplied etc in
accerdance with the manufacturer’s writton instructicns.
9. All speaatist detals are Design Intent only & subjedt 1o spacialst
derign & detailing, Our mearing of Dexign Inent is as follaws
S0. Ths drawing demenstrates MER/ the emplayer's
shjectiver.

2.2, The final dasign/pr
purpste.

9.3, The design & marufacture are fa comply with the relevant
ond current Stahutary Regulotions & British Stardards.

9.4, A design warcanty is 1o be provided for the benefit of the
Employer/ owner/ end uer.

9.5, All technicol means 10 ochieve the intent of the design is
the respomibility of the appointed specialisn.

7.6, The resporsbilty of the design i by others. The design
intent drawing/ specificanon tete cut what the third parry
design is 10 achieve.
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Crown Copyright MKA No.: 10007142

COMSTRUCTIGN NOTES

1. The Confraciar is resporsitle for the corract setting out of the
work
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APPENDIX B

EXISTING DRAINAGE ASSETS




(c) Crown copyright and database rights 2021 Ordnance Survey 100031673 Date: 17/11/21 Scale: 1:1250

Map Centre: 565221,171047

Data updated: 20/10/21

Our Ref: 705034 - 1 Wastewaler Plan A3

The positions of pipes shown on this plan are believed to be correct, bul Southem Waler Services Lid accep! no responsibility in the event of inaccuracy. The
actual positions should be determined on site. This plan is produced by Southern Water Services Ltd () Crown copyright and database rights 2021

Ordnance Survey 100031673 .This map is to be used for the purposes of viewing the location of Southern Water plant only. Any other uses of the map data
or further copies is not permitted.

WARNING: BAC pipes are constructed of Bonded Asbestos Cement

WARNING: Unknown (UNK) materials may include Bonded Asbestos Cement,
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SITE GEOLOGY
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APPENDIX D

SURFACE WATER DRAINAGE LAYOUT
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NOTES

NOTES

1. Do not Scale from this drowing

2. These drawings ore la be read in conjuction with the Architects
drawings

3. For setfing-out Gimensions of SVP's, RWP's elc, refer to
echitect's or Mecharical Engineer's drawings. Positions shamn ore
indizative and subject to final design

4. bwert levels ond positcas of existing drains / chambers / szwers
where new connactions ore to be made musl be checked ond
confirmed to the engineer prior lo Lhe comemencement of any
works,

5. Ml droinoge works shall be carried oul in occordonce wilh the
requirements of the Local Authority, the Enviroment Agency and in
conjunction with ol relevont British Standords, Codes of Proctice
and 'Sewers for Adoplion” Eth Ecilion and cry oddendums os
appropriate.

6. Al droinoge sholl comply with the hical delalls and the
requirements of BS EN 752 and Port H of the Bulding
Regutations,

7. kg port of the exsting drainage syslem o be relcined os port of
the new scheme shal b cleaned and inspected. Ay structural
defects shal be repsired using oppropriate and approved means.

8. Refer to manhole schedules or drowings for monhaie bypes, sizes,
depths ond specific requirements.

9. Al foul connections sholl be 100mm diomeler Plastidrain or
equivclenl PYC-U pipes ta BS EN 1401 unless otherwise speci

10. Al surfoce woter droinage shall be 150mm diometer Plastidroin or
equivclenl FYC-U pipes lo BS EN 1401unless otherwise staled.

11. Al precost concrele unils used in the droinoge works shall be
manudoctured using sulghale resisting cement.

12, Monhole covers and fromes shal be BS EN 124 ond shall ke
Kitemarked. Cavers and frames shall be heavy duty 0400 in
comiageways ond vehiculor oreos ond medium duty BI25 in
footways ond soft landscoping. In blockedfeoncrete paved oreos
covers shall be recessed fabricated stedl,

135, Refer lo structurcl drowings for delalls of manholes ond sewers
constructed within floor slabs and foundations,

14, Cover levels ors to be odjusted locolly to sult finished ground
levels.

15. A leost one soll pipe ol the heod of eoch foul run shall venl lo
the oimosphere.

16. HEALTH AND SAFETY: The works shall be comied cut by speciolst
competent ond experienced contractors who are members of a
recognised national organisation.

17. Operolives sholl have received ful and oppropriate training for the
operations they ove lo underioke. Al work shal be comied out in
occordance with ol perfinent Health and Safety Reguiations.

18, Bxisting droinage to be remaved is to be broken oul lo bed level
ond woid backfilled with gronular material, compacled in layers not
excesding 250mm.

19, Al drain runs from Svp's, stub stocks or fw quifies to be o of
1:40 grodient unless otherwise stated.

20 N:cess pontls are to ke provided lo ol roinwaler pipes, o max
cbeve finished ground level of lo discharge into roddoble
Ln:pprd occess gulies.

21. AN Grodienls ot dra'noge runs cre indicolive. runs lo be lad inverl
to inverl

22, Generally pipes to have gronulor Bad & Surround (Type S) in
occordonce with monufocturers recommendations, ensuring adequale
protecion with respect to depth ond locabion. Droinage with less
thon 600m cover 1o have concrete bed ond surround (Type Z).

2.

25,

26.

1A

. Ml private drainoge 1o be laid lo levels shown using Resibly joinled

pipes, either uPVC fo BS 4660 and BS 5481 or vilrified cloywore
to BS EN 295.

Depth and Location of existing services to be roced prior to any
excavation.

Ml abondoned, buried cbstructions encountered during the
construction of Highway & Droinoge Works are to be broken out lo
bed level of drans and sewers, and to the formation of carparks
and drives elc., ond la sufficient deplh lo alow for loying service
company’s maing ond senvices.

Buried concrele Lo salisfy the requirements of BRE Speciol Digest 1
= AC-1 & Ste knvestigation Report

Rodding eyes, etc are lo be kid to monufoclurers mirimum cover
and depth to ollow odequale foll from adjoining unit.

28. Groundmorker to ensure proposed finished ground profie is formed
by evenly groding between tha spol levels shown.
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Design Settings

Rainfall Methodology FEH-13 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type  Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height {m) 0.200
cv  0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules

Maximum Rainfall (mm/hr) 50.0
Nodes

Name Area TofE Cover Diameter Depth

(ha) (mins) Level {(mm) (m)
(m)
s1 0.048 5.00 64.000 450 1.250
52 0.048 5.00 64.000 450  1.250
S3 64.000 450 1.500
ATT 0.073 5.00 64.000 450  1.550
Links

Name US DS  Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain

Node Node (m) n (m) {m) (m} (1:X) (mm) (mins) (mm/hr)
1.000 s1 S3 25.000 0.600 62.750 62,500 0,250 100.0 150 5.41 50.0
2.000 S2 S3 25.000 0.600 62,750 62,500 0.250 100.0 150 5.41 50.0
1.001 S3 ATT 5.000 0.600 62.500 62.450 0.050 100.0 150 5.50 50.0

Name Vel Cap Flow us DS I Area IAdd Pro Pro

(m/s) (lfs) (I/s) Depth Depth (ha) Inflow Depth Velocity

(m) (m) (ifs)  (mm)  (m/s)

1.000 1.005 17.8 6.5 1.100 1.350 0.048 0.0 63 0.929

2,000 1.005 17.8 6.5 1.100 1.350 0.048 0.0 63 0.929

1.001 1.005 17.8 13.0 1.350 1.400 0.096 0.0 96 1.097

Simulation Settings

Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
M5-60 (mm) 20.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 20.0
Summer CV  0.750 Check Discharge Rate(s) x
Winter CV  0.840 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow
(vyears) (CC %) (A %) (Q %)
100 40 0 0

Node END Qnline Pump Control

Flap Valve x Design Depth (m) 1.000 Switch off depth (m)  0.900
Replaces Downstream Link v/ Design Flow (I/s) 0.1
Invert Level (m) 0.000 Switch on depth (m)  1.000
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Depth Flow Depth Flow
(m)  (Ifs) (m)  (l/s)
1.000 0.000 3.000 0.000

Node ATT Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.03800 Safety Factor 2.0
Side Inf Coefficient {(m/hr) 0.03800 Porosity 1.00
Depth Area InfArea Depth Area InfArea Depth Area
(m) (m?)  (m?) (m) (m?)  (m? (m)
0.000 70.0 75.0 1.600 70.0 302.0 1.601

Invert Level {m)
Time to half empty (mins) 837

61.150

Inf Area

(m?)
302.0
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Node Event us Peak Level
Node (mins) (m)
15 minute winter  S1 11 63.993
15 minute winter  S2 11 63.993
15 minute winter  S3 11 63.304
480 minute winter  ATT 464 62.652
Link Event us Link
{Outflow) Node
15 minute winter ~ S1 1.000
15 minute winter 52 2.000
15 minute winter S3 1.001
480 minute winter  ATT Infiltration

Depth Inflow

(m) (I/s)
1.243 30.1
1.243 30.1
0.804 54.3
0.202 11.6
DS Outflow

Node (1/s)
S3 27.1
S3 27.1
ATT 53.4
15

Node
Vol (m?)
1.1519
1.1519
0.1278
105.3645

Velocity
(m/s)
1.541
1.541
3.034

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.86%

Flood Status
(m?)

0.0000 FLOOD RISK

0.0000 FLOOD RISK

0.0000 SURCHARGED

0.0000 OK

Flow/Cap Link
Vol (m?)

1.528  0.4401
1.528 0.4401
3.008 0.0871
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