DRAINAGE STATEMENT

Barnham, Goodacres -

117

Croudace
HOMES.CO.UK




117 Barnham, Goodacres 21% May 2014

DRAINAGE STATEMENT

This note sets out the proposed Surface and Foul Water Drainage Strategies for the
development as outlined below;

Surface Water System

The Stormwater Drainage Strategy will be developed based on the principles of Sustainable
Urban Drainage (SUDS) and faking into account best practice for minimising the
environmental impacts of surface water, as outlined in guidance documents such as the
Mational Planning Policy Framework (NPPF), the Building Regulations (approved Document
H) and the CIRIA Guide 'C697: The SUDS Manual. These documents advocate dealing with
stormwater as close to the source as possible, ideally by infiltration to the ground underlying
the site or where this is not possible, discharging to the nearest water course, with
appropriate controls such that the post-development run-off mimics the natural hydrological
state of the catchment.

The soils across the site are variable and comprise a mixture of silty, sandy, gravelly CLAY,
silty SAND and GRAVEL. However due to the high water table infiltration was not an option
for this development. The exiting field ditch system is connected to a private surface water
sewer which discharges into the Barnham Rife.

The proposed system comprises of attenuated storage within the sub-base of a tanked
permeable access road. Private roof drainage, drives and the road itself are drained at source
via the tanked permeable access road, the locations of which are shown on the drainage
strategy layout 117/45 in Appendix 1. This has the benefit of capturing surface water close to
the source and providing effective treatment especially for the associated vehicular uses i.e.
hydrocarbons and heavy metals. The permeable access road is tanked and levelled to
convey the surface water to low points with outlets to 3 points in the existing ditch system.

The 3 connection points are also shown on 117/45 and are set out as follows;

= North west corner which will connect to the existing manhole and ditch culvert. This
manhole is to be rebuilt to an acceptable standard, with a new manhole cover,

* Mid way along the northern boundary and into Barn Rise. The development flows
will discharge into the existing culverted ditch and ditch system along the northern
boundary. The ditch is to be re-profiled to ensure it conveys the water to the outlet.
The re-profiled ditch levels are shown on 117/45.

» A small catchment will utilise the ditch system to north east of the site. A new
oversized pipe will provide adequate storage for the restricted outflow to the ditch.

Please note that all systems have a restricted outflow to mimic the existing greenfield runoff
(see Appendix 2). The Micro Drainage simulation results are provided in Appendix 3. A
summary table below shows the comparison of the proposed to existing runoff rates.

Storm Event | Existing Greenfield Discharge Proposed
Runoff restriction from | development
existing FRA Runoff
11 Year 9.1 s 10.4l/'s
1/30 Year 24.41/s 23.91s 14.7l/s
1100 + 30% 44 6l's 20.0l's

A series of orifice manholes are used to control and restrict the development flows, with the
storage being provided in the road sub-base.
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Foul Water System

Following a meeting with Southern Water to progress the proposal of a connection to the
public system, Croudace Homes have submitted a Section 98 Sewer Requisition application
to enable a gravity connection from the proposed development.

At this stage Southern Water have confirmed that there is not sufficient capacity in the sewer
to accommodate the development and thus as part of the Section 98 Requisition process will
analyse what upgrade works will be required to permit a connection. Following initial
discussion from the preliminary modelling it is likely that the scale of the upgrade works would
render the development unviable. A formal response from Southern Water is awaited,
however on this basis we have progressed the private treatment plant option.

A gravity sewer will collect foul water and convey it to the proposed treatment plant south of
the emergency access off Barn Rise. All FW manholes are to have sealed lockable covers.
See Appendix 4 for drainage details.

A detailed design of a Batched Reactor treatment plant has been provided by Advanced
Aeration. The detailed design is attached in Appendix 5. Please note the plant has been
designed to achieve the following water quality levels for the predicted loading;

Final Effluen li

Biological Oxygen Demand (BODS ATU) - 10 mg/l
Suspended Solids 105°C (SS) - 15 mg/l
Ammonia (NH3-N) - 2 mg/l

Following treatment of the effluent the clean water will be discharged via a sampling chamber
to the surface water system.
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APPENDIX 1 - Drainage Strategy Layout 117/45
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APPENDIX 2 — Greenfield Runoff Calculation
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Croudace Homes

Godstone Road
Caterham
Surrey CR3 BHQ

Date 21/05/2014 15:46

File

[ Barnham, Goodacres
Greenfield Runcoff Calc

I

:Designed By KH

| Checked By

|Micro
Dr_a.'mage‘“.

Elstree Computing Ltd

Return Period (years) 100 Soil 0.0 |
|

Source Control W.12.4

ICP SUDS Mean Annual Flood

Input
Area (ha) 2.910 Urban 0. 000
SAAR  (mm} 751 FERegion Humber HRegion 7

Results 1l/s

CBAR RBural 10.7
QBAR Urban 10.7

Q100 years 34.3
gl year 9.1

230 years 24.4 |
Q100 years 34.3

ARUN DISTRICT COUNCIL BN/86/18/BDC
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APPENDIX 3 — Micro Drainage Simulation
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Croudace Homes
‘Godstone Road |

Caterham
Surrey CR3 6XQ I
Date 21/05/2014 09:24 | Designed By whitesides
File MIDDLE SITE AREA.MDX Checked By
|
Elstree Computing Ltd Network W.12.4
STORM SEWER DESIGN by the Modified Rational Method
Degsign Criteria for Storm
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 100 Add Flew / Climate Change (%) 0
M5-60 (mm) 19.000 Minimum Backdrop Helght {(m) 0.200
Ratic R 0.350 Maximum Backdreop Height (m) 1.500
Maximum Rainfall {mm/hr) 50 Min Pesign Depth for Cptimisation (m) 1.200
Foul Sewage (l1/s/ha) 0.o0 Min Vel for Aute Design only (m/3) 1.00
Volumetric Runcff Coeff. 0.750 Min Slope for Optimization (1:X) 500

Designed with Level Soffitcs

Hetwork Design Table for Storm

PN  Length Fall Slope Area @ T.E. OWF k HYD DIA

{m) (m} (1:X} (ha) (mins) (1/s) (;m} SECT (mm)
1.000 10.000  0.100 100.0 0,050 5.00 0.0 0.600 o 150
1:001 21.460 “0.2200 BOT.5 0.045 0.00 0.0 0.600 o 50
2.000 do.e40 003170 27080 0.029 5,00 0.0° 0,600 L LR
2.001 10.360 0,110 894.2 0.000 0,00 0.0 0.600 o 150
Z.00Z 13:530 002600 5202 D000 .00 0.0° 0,600 [« Bt
1.002 11.240 0.210 53.5 0.000 0.00 0.0 0.600 o 150
3.000 10-000 0.200 100.0 (©O.028 5.00 0.0 0.800 o 100
3001 10.000 '0.380 5206 B.035 a.oo 0,0 0.600 o 15D

Network Results Table

2] Rain T.C. US/IL L Area L DWF Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha)  {1/s} (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 50.00 5.17 8.280 0.050 0.0 0.0 0.0 1.00 17.8 6.8
1.001 50.00 5.52° 8.180 0.095 0.0 0.0 0.0 1.02 18.0 12.8
2.000 50.00 5.27 0.02% 0.0 0.0 0.0 1.02 18.0 3.9
2.001 50.00 5.44 0.029 0,0 0.0 0.0 1.04 18.3 3.9
2.002 50,00 5.60 0.029 0.0 0.0 0.0 1.40 24,7 3.8
1.002 50.00 .74 7.9 60 0.124 0.0 0.0 0.0 1.38 24.4 16.8
3.000 50.00 5.22 B.520 0.028 0.0 0.0 a.0 0.77 6.0

3.001 50.00 5.34 8,370 0.0e3 0.0 0.0 0.0 1.38 24 .6

©1982-2010 Micro Drainage Ltd
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Croudace Homes Fage 2
Godstone Road

Caterham [ - d
Surrey CR3 6XQ Mlcro

Date 21/05/2014 09:24 Designed By 'Bra.i.rlageﬁ.

File MIDDLE SITE AREA.MDX Checked By
| Elstree Computing Ltd Hetwork W.12.4

Network Design Table for Storm |

PH lLength Fall Slope Area T.E. DWF k HYD DIA _
I {m} (m) (1:%X) (ha) (mins) (1/s) (mm) SECT (mm) |

l 4.000 10.000: 0.240 417 0.015 2.00 0.0 0.600 v] 100
| 3,002 18,2100 00130 140.1° 0,044 0.00 0.0 0.800 o 225 ]
l 5.000 10,570 0.110 9E€.1- 0,032 5.00 0.0 0,600 [+] 150 l
5.001 13.010 O0.160 B1.3 0.000 0.00 0.0 0.500 o 150
| S.002 13.690° 0.170 80.5 0.000 0.00 G.0 0O.800 o 150 |
l 3.003 12.360° 0.I00 123.5 0.000 0.00 G0 0,600 0. 225
6.000 10.000 0,100 100.00 0.030 5.00 0.0 0.600 a] 100 ‘
| 6.001 9.0B0 0,051 55,8 0.060 0.00 0.0 0.800 o 150
| 1.003 -41.530 0,307 ~135.3° 0:000 0.00 0.0 0.600 o 300 |
7.000 -10.000 0.100 100.00 0,055 .00 0.0 0,600 o 150 ]
| T.001 20,710 0.082 252,68 0,080 0.00 0.0 0.600 g 228
| 1,004 10,000 0.100 100.0 0,000 0.00 0.0 0.600 o 300 |

Hetwork Results Table |

| PN Rain T.C. US/IL L Area L DWF Foul Add Flow Vel Cap Flow
(mm/hz} (mins)  (m} (ha) {1/} {1/s}) (Llfs) (m/s) (1/s) (1l/s)

l 4.000 50.00 5714 B.ATO 0,015 D0 0.0 0.0 120 9.4 2.0 |

| 3.002 50 .00 5.1 8.105 0.122 0.0 0.0 0.0 1.10 43.8 16.5
|
| 5.000 50,00 Byl Bi2ED 0.032 0.0 0.0 0.0 1:03 18.1 4.3
5.001 50.00 5.37 8.180 0.032 0.0 0.0 0.0 1.12 19.7 4.3 |
| 5.002 50.00 5257 'B.02( 0.032 0.0 0.0 0.0 1,12 19.8 4,3
| 3.003 50.00 o Ts TS 0.154 0.0 2.0 0.0 1.18 46.7 20,9 |
6.000 50.00 5.2 8.400 0.030 0.0 0.0 o 0.37 6,0 4.1 |
6.001 50.00 Si37 8250 0.090 0.0 0.0 0.0 1.01 17.8 12.2
1.003 50.00 6.30 7,600 0,368 0.0 0.0 0.0 1.35 95.4 49.8 |
7.000 50.00 5.17 7,625 0055 0.0 0.0 0.0 1.00 17.8 T.4 t
7.001 50.00 5.59 T.450 0,145 0.0 0.0 0.0 0,E2 32.5 19.6
I
1.004 50. 00 B.41 752893 0.513 0.0 0.0 0.0 o557 311l 69.5

@1982-2010 Micro Drainage Ltd |
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Croudace Homes
Godstone Road 1 T
Caterham
Surrey CR3 &XQ
Date 21/05/2014 09:24 Designed By whitesides
File MIDDLE SITE HREA.MDﬂ Checked By
Elstree Computing Ltd  Network W.12.4
» |
Manhole Schedules for Storm
MH MH | MH MH Pipe Out | Fipes In |
Hame | CL (m) | Depth | Diam,.  L*W FH Invert Diameter FH Invert Dilnlhlr_ Backdrop
| (m) (mm) Level (m) (=) Leval (m} {mmm}) ' (em)
| |
1| suzio | 0:930 1050 | 1.600 8,280 150
2| 9.110|0.930 1050 | 1.001 8.180 150.| 1,000 8.180 15&}
3| @.100 | 0.600 1050 | 2.000 8.500 150
3 a.encJ 0.670 1050| 2. 001 8330 150 | 2.000 8.330 150
3 9.000 | 0,780 1050 | 2.002 B, 220 1501 2.001 B.220 150
4| 9,000 1.040 1050 | 1.002 7.960 150 | 1.o001 7,860 150
2.002 7.980 150
5| g.450 0.930[ 1050 | 3.000 8.520 100
6| 9.250|0.880 1050 | 3,001 8.370 150 | 3.000 8.420 100
7| ®.3sp u,gauf 1050 | 4.000 g.470 100
8 9.1E0 |1.005% 10500 3.002 B.105 225 3,001 B.180 150
| 4,000 8,230 100
11| @.050 | 0.760 105u’ 5.000 g.250 150
11 5,900 1 0.720 1050 | 5.001 B.1840 150 | 5.000 8.180 150
g| o.000|0.980 | 1050 | 5.002 8.0z0 150 | 5.001 8.020 150
10| B.850 [ 1.075 1050 | 3.003 72075 225 | 3.002 7.875 225 20
5. 002 7.850 150
L1 9.000 | 0.600 1050 | 6.000 2.400 100
11 a.,000 |'05750 1050 ) &.001 B.250 150 | &.000 8,300 100
12 8.500 ﬂ.gﬂﬂ[ 10500 1.003 7.600 300 | 1.002 T.750 150
3.003 Tbia 225
| 6.001 8,150 150 409
14 | &.500 9.575[ 1050 | 7.000 7,625 150
15| &.880 | 1.430 1050 | 7.001 7.450 225 7.000 7.585 150
16 8.085 D.?BEJ 1050 § 1.004 T.2083 300 1.003 72593 300
' 7.001 7.368 225
( g.000 | 0.807 | ol OUTFALL 1.004 7.1313 00

@1982=-2010 Micro Drainage Ltd

arun DR createdathiscP DF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)




Croudace Homes

Page 4

Godstone Road
Caterham
Surrey CR3 EXQ

Designed By whitesides
File MIDDLE SITE AREA.MDX| Checked By

Elstree Computing Ltd

Network W.12.4

PIFELINE SCHEDULES for Storm

PM  Hyd Diam

Sect (mm)
1.000 o 150
1.001 ] 150
2,000 o 150
2,001 o 150
2.002 o 150
1.002 o 150
3.000 o 100
3,001 o 150
4,000 o 100
3.002 o 225
5.000 o 150
5.001 o 150
5.002 c 150

PH Length Slope
{m) {1:X)

1.000 10.000 100.0
1.001 -21.460 -97.5

2.000 16.640 37.9
2.001 10,380 94,2
2.002 13.570 52.2
1.002 11.2490 535

3.000 10.000 100.0
3.001 "10.000 2.6

4.000 10.000 41.7
3.002 1B.210° 140.1
3.000 10.570 96.1

001 23,010 -81.3
57002 12,680 BOOE

i

Upstream Manhole

MH C.Level I.Level D.Depth

Hame (m) {m) {m)
1 R, 8,280 0.780
2 8110 g.180 0,780
3 5.100 0.450
3 9. 000 0,520
3 0,000 0.630

g 9.000 T.960 0. 850

5.450 B.520 0.B30
& b.250 8.370 0.730

i 9.350 B.470 0. 780
8 14 B.10% 0.780
1l §.050 g§.2490 0.610
11 A, 300 B8.180 0.570
9 9.000 2.020 0:g30

Downstream Manhole

MH C.Level I.Level D.Depth

Hame {m} {m) {m)
2 9,110 B.180 0.780
4 4.000 7.4%60 0.8a90
3 8.000 B.330 0.520
3 9.000 B.220 0.830
4 8.000 7.960 0.g%0
1z B.5O0 7.780 0L e00
L] 9.2350 B.420 0.730

& Gi110 B.la0 0.780

g 3,110 B.230 0. 780
10 E.850 T875 05650
11 B.900 8,180 D.570

g 5.000 B.020 0,830
10 B:BS0 T.850 D.B50

MH DIAM., L*W
1050
1050
1450
1050
1050

1054

1050
1050

1050

1450
1450
1050

MH DIAM., L*W
{rmm)

1050
1050

1050
1050
1050
1050

1050
1050

1050
1050
1050

1050
1050

©1982-2010 Mlcrn Drainage Ltd
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Croudace Homes

Godstone Road
Caterham
Surrey CR3 6X0

| Date 21/05/2014 09:24
File MIDDLE SITE AREA.MDX

Designed By whitesides
Checked By

| Elstree Computing Ltd

Hetwork W.12.4

PIPELINE SCHEDULES for Storm

Upstream Manhole

| FH Hyd Diam MH C.Level I.Level D.Depth MH DIAM., L*W
Sect (mm) MHame {m) {m) {m) (mm}
| 3.003 o] 225 10 B, 850 T.375 0. 850 1050
[ E.000 o 100 11 oL 000 B.400 0 500 1050
6,001 o 150 11 ek B.250 0. 800 1050
| 1.003 o 300 12 B.500 7.600 0, 600 1050
7.000 o] 150 14 B.500 T . 625 0.725 1050
T7.001 o 225 15 B.BED 7450 1.205 1050
1.004 fal 3040 16 B.0B5S 7.283 0.482 1050
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH DIAM., L*W
{m) {1:X) MHame (m) (m) (m) {mm)
2003 123680 123.5 12 8. 500 I 0.600 1050
6.000 10,000 100.0 11 4,000 B.300 0,600 1050
6.001 9.080 99.8 12 B.500 B.15%9 0.191 1050
1.003- 41:530 135.3 1E& 5,085 7.253 OL.a52 1050
7.000 10,0000 1l00.D 15 8.880 D2 1.205 1050
7.001- 20,710 252.6 16 8,085 T.3EE 0,492 1050
1.004° 10.000 100.0 2,000 7.193 0.507 0
Free Flowing Outfall Details for Storm
Cutfall Cutfall C. Level I. Level Min DL W
Pipe Humber  Hame {m) {m=) I. Level (mm) (mm)
(m}
1.004 g8.000 7.193 0. 000 o o
©1982-2010 Micro Drainage Ltd
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Croudace Homes
Godstone Road - e
Caterham
Surrey CR3 eX(Q
Date 21/05/2014 09:24 Designed By whitesides
File MIDDLE SITE AREA.MD& Checked By
Elstree Computing Ltd Network W.12.4
Simulation Criteria for Storm
Volumetric Runcff Coeff 0.7530 Foul Sewage per hectare (l/s) 0.000
PIME (% impervicus) 100 paddicional Flow - % of Total Flow 0,000
Areal Reduction Factor 1.000 MADD Factor * 10m*/ha Storage 2.000
Hot Start (mina) a Inlet Coeffiecient O0.800
Hot Start Level (mm) 0 Fur Time (mins) &0
Manhcle Headloss Coeff (Glebal) 0.500 Output Interwval (mins) 1
Number of Input Hydrographs® 0 Number of Storage Structures ©
Humber: of Online Controls B HNumber of Time/Area Diagrams O
Humber of Offline Controls 0O
Synthetic Bainfall Details
Rainfall Model FSR Frofile Type Summer
Heturn Period {years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
MS5=-60 (mm} 19.000 Storm Duration (mins) 30
Ratic R 0.350

©1982-2010 Micro Drainage Ltd
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Croudace Homes | Page 7

Godstone Road

Caterham

Surrey CR3 6XQ

Date 21/05/2014 D9:24 Designed By whitesides

File MIDDLE SITE AREA.MDX| Checked By

Elstree Computing Ltd Network W.12.4 e R | =

Cnline Controls for Storm

Qrifice Manhole: 2, DS/EN: 1.001; Volume (m*): 1.0

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Lewel (m) 8.180

Qrifice Manhole: 4, DS/EN: 1.002, Volume (m#*): 1.5

Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level (m} 7.8960

Orifice Manhole: 6, DS/PN: 3.001, Volume (m?): 0.8

Diameter (m) 0.020 Discharge Coefficient 0.800 Invert Lewvel (m) 8.370

Orifice Manhole: 8, DS/FN: 3.002, Volume (m*): 1.1

Diameter (m} ©0.020 Discharge Coefficient 0.600 Invert Level (m) &.105

Orifice Manhole: 10, DS/PN: 3.003, Volume (m®): 1.EB

Diameter (m] 0.055 Discharge Coefficient 0.800 Invert Level (m) 7.775

Qrifice Manhole: 11, DS/PN: 6.001, Volume {(m?): 0.7

Dlameter (m) 0,050 pDischarge Coefficient: 0.600 Invert Level {(m) 8.250

Qrifice Manhole: 12, DS/PN: 1.003, Velume (m?): 1.6

Diameter {m) 0.050 Discharge Cocefficient 0.600 Invert Lewvel im): 7.800

Qrifice Manheole: 15, DS/PN: 7.001, Volume (m*): 1.4

Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level [(m) 7.450

| ©1982-2010 Micro Drainage Ltd
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Croudace Homes
Godstone Road
Caterham
Surrey CR3 6XQ
Date 21/05/2014 09:24 Designed By whitesides
File MIDDLE SITE AREA.MDX Checked By
Elstree Computing Ltd Network W.12.4
Storage Structures for Storm
Porous Car Park Manhole: 2, DS/BWN: 1.001
Infilcration Coefficient Base (m/hr) 0.00000 Widek (m) 16.5
Membrane Fercolation (mm/hr) i Length (m} 16.5
Max Percolation (1/8) 0.1 Slope {1:¥X)} 150.0
Safety Factor 2.0 Depression Storage [(mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 8.180 Cap Velume Depth (m} 0.4%0
Porous Car Park Manheole: 6, DS/PN: 3.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 18.4
Membrane Percolation (mm/hr) 1 Length {m) 1B.6
Max Percolation (1/s) 0.1 Slope {(1:X) 200.0
Safety Factor 2.0 Depression Storage [(mm) =
Porcsity 0.30 Evaporation (mm/day) E]
Invert Level (m) 8.370 Cap Volume Depth (m) 0.450
Porous Car Park Manhole: 8, DS/PN: 3.002
Infiltration Coefficient Base {m/hr) 0.00000 wWidth {m) 15.5
Membrane Percolation (mm/hr) 1 Length (m) 15.5
Max Percolation {1/s) 0.1 Slope (1:X) 200.0
Safety Factor 2.0 Cepression Storage (mm) 5
Forosity 0.30 Evaporation (mm/dawv) 3
Invert Level (m) B.105 Cap Volume Depth {(m) 0.4%0
Porous Car Park Manhole: 11, DS/FN: 6.001
Infiltration Coefficient Base (m/hz} ©0.00000 wWidth (m) 24.4
Membrane Percolaticn (mm/hr) 1 Length {m) 24.4
Max Percolation (l/8) 0.2 Slopa {1:X)} 200.0
sSafety Factor 2.0 Depression Storage (mm) S
Forosity 0.30 Evapozation ({mm/dav) 3
Invert Lewvel (m) 8,300 Cap Volume Depth {m} 0.420
Swale Manhele: 12, DS/EM: 1.003
Warning:- Volume should always be included unless the upstream pipe is being used for
storage andfor as a carrier
Infiltration Coefficlent Base (m/hr} 0.00000 Length {m) 120.0
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 2.0
Safety Factor 2:0 Slope (1:¥) 200.0
Porosity 1.00 Cap Volume Depth {(m) ©.400
Invert Lewvel (m) 7.600 Cap Infiltraticn Depth (m) 0.000
Base Width (m} 0.2 Include Swale Volume Yes
@1982=-2010 Micro Drainage Ltd
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Croudace Homes
Godstone Road
Caterham

Surrey CE3 6XQ

File MIDDLE SITE AREA.MDY Checked By

"Elstree Computing Ltd Network W.12.4

Date Z1/05/2014 09:24 | Designed By whitesides
Porous Car Park Manhole: 15, DS/PN: 7.001
Infiltraticn Coefficient Base {m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1 Length {(m)
Max Percolation (1/s3) 0.2 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Forosity 0,30 Evaporation (mm/day)
Invert Level (m) 7,450 Cap Volums Depth (m)

28.7
28,7
150.0

0.490

| ©1982-2010 Micro Drainage Ltd
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Croudace Homeas

Caterham

File MIDDLE

Godstone Road

Surrey CR3 6X0D

Date 21,/05/2014 09:24
SITE AREA.MDX

Designed By whitesides

Checked

By

Network W.12.4

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for

Storm

Margin for Flood Risk Warning {(mm)

| 1.000
1.001
| 2.000
2.001
2.002
1.002
3,000
3.001
4.000
3.002 1
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Croudace Homes

Godstone Reoad |

Caterham |

Surrey CR3 &XQ ‘

Date 21/05/2014 09:24 | Designed By whitesides
_ File MIDDLE SITE AREA. MDKIChECkeﬂ By

| "Elstree Computing Ltd Network W.12.4

1 vear Return Period Summary of Critical Fesults by Maximum Level (Rank 1) for

| Storm |
Water Flooded Pipe
. US/MH Level Surch'ed Volume Flow / 0O'flow Flow
M Hame (m}) Depth (m) {m?) Cap. (1/8) (1/s) Btatus

1.000 1 B.346 -0.0B4 0.000 0, &0 8.0 5.3 CK

, 1.001 2 B.292 -0.038 0.000 b.16 0.0 20 CE
2.000 3 B.54B =0, 102 0.000 0.22 0.0 3.6 OK
2,001 3 B.378 =0, 102 0.000 0.22 B0 3.6 oK
2.002 A Bi26d =03 105 0.000 .08 0.0 2.0 OE
1.002 4 B.260 0.151 0.000 b.12 0.0 2.7 SURCHARGED
3,000 5 B.57H =0.042 0.000 0.62 0.0 i oK
3.001 6 B.478 -0,041 0.000 0. 01 0.0 1.3 OE
4.000 7 B.502 -0. 068 0.000 0D.22 0.0 1.8 CK
3.002 8 B.289 =0.041 Q.000 0.01 0.0 0.3 oK
5.000 11° B.341 -0.09%9 0.000 0.25 0.0 £.0 18 .4
5.001 11: B.2iB =, 102 0.000 0.22 0.0 4.0 oK
5.002 5 B.068 =0,102 0.000 0.22 0.0 4.1 oK
3,003 10 8,041 0.041 0.000 0.08 0.0 3.0 SURCHARGED
6,000 11 B.46l =0.0348 0.000 0,66 0.0 x i ) ()3
6,001 11 #8.363 =0.037 0.000 0.10 0.0 1.6 oK
1.003 127 F.931 1.081 0,000 0.04 0.0 3.1 SURCBAEGED
7.000 14 7.695 =0.080 0.000 0.44 0.0 68 0K
7.001 15 7.568 -0.107 0.000 0.05 6.0 1.6 Ok
1.004 16 7.340 -0.253 0.000 0.06 0.0 4.7 OF
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Croudace Homes Fage 12
Godstone Road N 1| [ A B T =
Caterham

SBurrey CE3 &XQ

Date 21/05/2014 09:24 ! Designed By whitesides
File MIDDLE SITE AREA.MDX Checked By

Elstree Computing Ltd Network W.12.4

30 year Return Pericod Summary of Critical Results by Maximum Lewvel (Rank 1)

for Storm
Margin for Fleod Risk Warning (men) no.o
Analysis Timestep 2.5 Seccnd lncrement (Extended)
DTS Status oM
DVD Status 0N
Inertia Status oM
Profile(s) Summer and Winter
puration{s) (mins) 15, 30, 60; 120, 180, 240, 260, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
B640, 10080

Return Period{s) (years) 1, 30, 100
Climate Changs (%) 0, 0, 30
Return Climate First X First ¥ First 2 ©O/F Ivl
FN Storm Period Change Surcharge Flood Overflow Act, Exc.

1.000 120 Winter 3o 0% 30/30 Winter
1.001 120 Winter o Q04 I0/15 Summer
2.000 15 Winter 3o o 100/15 Summer
2.001 15 Winter 30 0% 100715 Summer
2.00z2 15 Winter an 0% 0415 Summer
1.002 30 Winter 30 0%

3.000 15 Winter 3o 0% 30715 Summes
3.001 720 wWinter an 0% I/E0 Summer
4,000 15 Winter 30 0% 100/180 Winter
3.002 720 Winter 3o 0%  30/120 Summer
5.000 15 Winter b 0% 100415 Summer
5.001 15 Winter 3o 0% 30/15 Winter
5.002 15 Winter 30 0% an/1l5 Summer
3003 15 Winter 30 0%

6,000 15 Winter 30 0% NS15 Summer
6.001 120 Winter el 0% an/ls Winter
1.003 380 Winter 30 0% 1/30 Winter
7.000 15 Winter a0 0% 10/15 Winter
7.001 240 Winter 30 0% 100430 Summer

1.004 360 Winter 30 0% |

©1%82-2010 Micro Drainage Ltd
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Croudace Homes
Godstene Road
Caterham

| Surrey CR3 6XQ

| Date 21/05/2014 09:24

File MIDDLE SITE AREA,.MDX| Checked By

Designed By whitesides

Elstree Computing Ltd

Hetwork W.12.4

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

Water
Us/MH Level
FH Hame {m})

1.000 1 B.463
1.001 2 B.458
2.000 I B.579
2.001 3 B.4g4d
2.002 3 B.440
1.002 4 B.419
3.0006 5 HWEL
3.001 6 BLBD2
4.000 7 B.522
3.002 8 B.489
5.000 i1 Bi375
5.001 1l B35S
5.002 5 B339
3,003 10. By323
65000 1k B.631
6.001 11 B.441
1.003 12 &B,.185
1.000 14: :7.783
7.001 15 7.666
1.004 16 7.348

for Storm

Flooded
Surch'ed Veolume Flow / O'Elow
Depth (m) {m*) Cap. {1/8)

0.033 0. 000 0.32 0.0
0.128 0,000 O.le 0.0
=0.071 0.000 0.53 0.0
-0. 016 Q. 000 0.52 0.0
0.070 a.000 0.32 0.0
0,308 0.000 0.16 0.0
0.111 0.000 1,26 g.a
0,082 0.000 0,02 0.0
-0,048 0.000 0,53 0.0
U9 Q.000 0.01 0.0
-0.065 0,000 0.61 0.0
0.025 0.000 D.54 0.0
0,163 0.000 0.43 0.0
0.323 0.000 0.10 0.0
0,131 0.000 1550 0.0
0.041 0.000 0.14 0.0
0,289 0.000 0.04 0.0
o.oos 0,000 1.03 G0
-0.009 0.000 0.08 0.0
=0.245 0,000 0.08 0.0

Fipe

{1/e)

(o}
(=10 5 T R WU IR LY < R B ce T R IR A

o W e

Lt =] OB 0 R2oAA
R - R L I e - T

L T R e - IR R T

Status

SURCHARGED
SURCEARGED

0K

OK
SURCEARGED
SURCHARGED
SURCHARGED
SURCHARGED

CE
SURCHARGED

OK
SURCHARGED
SURCERRGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCEARGED
SURCHARGED

0K

CK
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Croudace Homes
Godstone Road == ) | ) -
Caterham M_i
Surrey CR3 6X(Q LA c.ro i i
5 53 - —t | ][J', LAl ; =
DFj;te 21/05/2014 09 I}faslqned By whitesides rmage.
File MIDDLE SITE AREA.MDY| Checked By — - 1
Elstree Computing Ltd MNetwork W.12.4
100 wear Return Period Summary of Critical Results by Maximum Level {(Rank 1)
for Storm
Margin for Fleood Risk Warning: (men) 300.0
Analysis Timestep 2.5 Second Increment ({Extended)
DTS Status oM
DVLD Btatus OGN
Inertia Status o
Frofile(s) Summer and Winter
Duratlion{s) (mins) 15, 20, &0, 120, 180, 240, 360, 480, 600;
720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
Beal, 10080
Return Period(s) {years) 17 30; 100
Climate Changs (%) 0, .0, 30
Return Climate Firat X First ¥ Fizrst I ofF Lwl
FN Storm Feriod Change Surcharge Flood Overflow Act. Exc.
1.000 120 Winter 100 +30% 30/30 Winterx
1.001 120 Winter 100 +30% A0/15 Summer
2.000 15 Winter 100 +30% 100/15 Summer
2.001 15 Winter 100 +30% 100/15 Summer
2.002 120 winter 100 +30% A0/15 Summer
1.002 120 Winter 100 +30%
3.000 15 Winter 100 +30% A0/15 Summes
3,001 960 Winter 100 +30% A0/60 Summer
4.000 860 Winter 100 +30% 100/180 Winter
3.002 960 Winter 1060 +30% 30/120 Summer
5.000 30 Winter 100 +30% 100/15 Summer
5.001 30 Winter 100 +30% 30/15% Winter
S5.002 30 Winter 100 +30% 30/15 Summex
3.003 30 Winter 100 +30%
&, 000 15 wWwincex 100 +30% 30/15 Summar
6.001 1BD Winter 100 +30% 30/15 Winter
1.003 360 Winter 100 +30% 1/30 Winter
7.000 15 Winkter 10 +30% A0S15 Winter
7.001 180 Winter 100 +30% 100/30 Summer
1.004 360 Winter 100 +30%
|
| |
: ©1982-2010 Micrc Drainage Ltd ]
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["Efé:-ﬁ_ciéce Homes
Godstone Road T T ]
Caterham
Surrey CR3 6XEQ
| Date 21/05/2014 03:24 Designed By whitesides
I File MIDDLE SITE AREA.MDX! Checked By
| Elstree Computing Ltd Network W.12.4 T
100 vear Return Periocd Summary of Critical Results by Maximum Lewvel (Rank 1)
for Storm ]
Water Flocded Pipe
US/ME Level Surch'ed Volume Flow / 0'flow Flow
BN Mame {m) Depth (m) {m*) Cap. {1/8) (1/8) Status
1.000 1 B.709 b.274 0.000 0.54 0.0 B.5 SURCHARGED
1. 001 2 8.704 0,374 0,000 0.18 0.0 3.0 SURCHARGED
2.000 3 8.757 0,107 0.000 0.78 0.0 13.2 SURCHARGED
2.001 3 8.681 0. 201 0.000 0.69 0.0 11.4 EBURCHARGED
2,002 3 8.659 0.2a9 0,000 DL20 0,0 2.4 SURCHARGED
1.002 4 8.655 0.546 0.000 0.18 0,0 3.9 SURCHARGED
3. 0040 & 9,083 G448 L 000 2.32 n.o 13,0 ESURCHARGED
3.001 E 8.836 0.3186 0.000 0.02 0.0 0.4 SURCHARGED
4,000 T B.912 0.342 o.o0o Q.06 0.0 0.8 SURCHARGED
3.002 g B8.810 0.580 o.0oo 0.02 0.0 0:6 FLOOD RISK
5.000 11 8.857 0.427 0.000 0.72 0.0 11.6 FLOOD RISK
5.001 11 8.844 0.514 0. 000 0.54 0.0 9.8 FELOOD RISK
5.002 9 B.Bl9 0,648 0,000 D.43 0.0 7.7 FLOQD RISK
3,003 I 8.794 0.794 0.000 0.15 0.0 5.9 FLOOD RISK
6000 11 &.497%5 0475 000G P i 050 13.1 FLOGD BISK
B.001 11i ‘B, 529 0.1289 0,000 0.17 0.0 2,6 SURCHARGED
1.003 12 8,379 0.4759 0.000 0.05 0.0 4.5 FLOOD RIZSK
T.000 4 7.98% 0,214 0L o0 Tadd 0.0 28.0 SURCHARGED
7001 15 S1H3 Q.108 0,000 0.10 0.9 2.5 SURCHARGED
0.0 2 OK

|| 1.004 16 7.351 -0.23%  0.000 0.08

@1982-2010 Micro Drainage Ltd
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Croudace Homes Page 1
| Godstone Road = ey A
Caterham Mj ; 1
Surrey CR3 &XQ | - C!' O A
“Date 21/05/2014 09:22 Designed By whitesides D 1ol
, Anga Ry orainage.
File NORTH SITE AREA.MDX | Checked By = —
Elstree Computing Ltd  MNetwork W.12.4 '
STOREM SEWER DESIGH by the Modified Rational Method
Design Criteria for Storm
Fipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Pericd (years) 100 Add Flow / Climate Change (%) [4]
M5-60 {mm) 19.000 Minimum Backdrop Height (m) 0.200
Ratio R 0.350 Maximum Backdreop Height (m) 1.500
Maximum Rainfall (mm/hr) 50 Min Dezign Depthk for Optimisation (m) 1.200
Foul Sewage {(1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (l:X) 500
Designed with Level Soffits
Network Design Table for Storm
PH Length Fall Slope Area T.E. OWF k HYD DIA
{m) {m) {1:X) {ha) (mine) (1/=) {(mm} SECT (mm)
1.000 14.810 0.080 185.1 0.026 5.00 0.0 0.600 o 154
1.001 189,690 0,100 196.59 0.000 0.00 0.0 0.600 o 150
1.002 7.430 0.050 148.&6. 0.000 0.00 0.0 0.600 o 150
1.0032 5.000 O0.050 2100.0:0 0.000 0.00 0.0 0.600 o 150 i
Hetwork Results Table |
N Rain T.C. US/IL L Area E DWF Foul HAdd Flow Val Cap Flow ||

{mm/hr) (mins) {m) {ha}) (1/s}) (1/s) (1/s) (m/s) (1/s}) (1/s)

1,000 50.00 5.34 'B.350 0.0256 G.0 0.0 0.0 0.74 13,0 3.5
1.001 20.00 5.80 B.270 0.026 0.0 0.0 0.0 D.71 12,8 3.5
1.002 50.00 5095 SBI100 0,028 0.0 0.0 0.0 0.82 14.5% -
1.003 50.00 6.03 8,120 0.026 0.0 0.0 1) 1.00 17.8 3.5

®1982=-2010 Micro Drainage Ltd
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| Croudace Homes

| Godstone Road
| caterham
| surrey CR3 6XQ

| Date 21/05/2014
i File NORTH SITE

09:22

[Elstree Computing Ltd

AREA.MDX

Designed By whitesides
Checked By

" MNetwork W.12.4

Manhole Schedules for Storm

ME | MH MH M| Pipe Out Pipes In | _
Wame CL (m) | Depth | Diam. ,L*W  FH Invert Diameter BN Invert Diameter | Backdr
| (=) (mm} | Laval (m) (mmm) Lavel (m) (mm) ()
1 E.750 | G.400 10350 ‘ B.350 150
2 B.H00 | 0,530 1050 B.270 150 | 1.000 B.270 l‘_'.'.'J
3| &.650 | D.4BO 1050 B.170 150 | 1.001 8.170 150
14 8.650 | 0.530 1050 B:120 1501 1:002 B.120 150
8.650 | D.560 0| OUTFALL 1.003 B.070 150

©1982=-2010 Micro Drainage Ltd

ARUN DIYTRYET epuistestiethige P DF from an application that is not licensed to print to novaPDF printer (http:/iwww.novapdf.com)




Croudace Homes
Godstone Road
Caterham I|
Surrey CR3 6XQ
Date 21/05/2014 09:22 | Designed By whitesides
File NORTH SITE ARER. MDY | Checked By
Elstree Computing Ltd Network W.12.4 r i = |
X |
PIPELINE SCHEDULES for Storm
Jpstream Manhole
BH Hyd Diam MH C.Level I.Level D.Depth MH DIAM., L*W
| Sect (mm) Mame {m) {m) {em) {mem)
1.000 o 150 al By Tl - 0.2548 1080
1.001 o 150 2 g. 800 B. 0. 380 1050
‘ 1.002 c 150 3 8.650 8 0330 1050
1.003 o 150 4 B.E50 B. 0,380 1050
‘ Downstream Manhole
| FM Length Slope MH C.Level I.Level D.Depth MH DIAM., L*W
{m}) (1:X) Hame () (m) (m) {mm})
! 1.000 14.810° 185.1 ¥ B.800 B.270 0,380 1050
1.001 19.680° 15%6.9 3 BE.G50 B.170 0.330 1050
] 1,002 T.430 14B.6 4 B.620 B.120 0,380 10560
1.003 5.000 100.0 H.B50 B.070 0,430 0
| Free Flowing Outfall Details for Storm
Cutfall Outfall C. Level I. Level Min D,L W
| Pipe Number  Name (m) {m) I. Level (mm) (mm)
(m)
1.003 B.650 g8.070 0.000 a a
Simulatieon Criteria for Storm
Volumetric Runoff Coeff 0.750 Foul Sewage per hectare (l/s) 0,000
PIMP (% imperwvious) 100 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * lOm?/ha Storage:. 2.000
Hot Start (mins) 0 Inlet Coceffiecient O.800
Hot Start Lewvel {mm) 0 Run Time (mins) &0
Manhcle Headloss Coeff (Glokal) 0.500 Cutput Interval (minsg) 1
Number of Input Hydrographs 0O BMNumber of Storage Structurez 1
Mumber of Online Controls 1 MNumber of Time/Area Diagrams 0
Wumber of Offline Controla O
Synthetic Rainfall Details
Bainfall Model FsSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0. 750
Fegicn England and Wales Cv (Winter) 0.8440
.| M5-60  (mm) 12.000 Storm Duration {mins) 30
Ratio R 0,350
|
1
| @1982-2010 Micro Drainage Ltd
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Croudace Homes
Godstone Road
Caterham

Surrey CR3 6XQ
Date Z1/05/2014 09:22 Designed By whitesides
File NORTH SITE AREA.MDX | Checked By

Elstree Computing Ltd Hetwork W.12.4

Online Controls for Storm J

Qrifice Manhole: 4, DE/FN: 1.003, Volume (m?): 0.6

Diameter {(m) ©0.040 Discharge Coefficient 0.600 Invert Level (m) B8.120

©14982=-2010 Micro Drainage Ltd
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Croudace Homes

Godstone Road

Caterham

Surrey CR3 6X0

Date 21/05/2014 09:22 Designed By whitesides |
File NORTH SITE AREA.MDX , Checked By |
Elstree Computing Ltd Network W.1Z2.4

Storage Structures for Storm

Swale Manhole: 4, DS/PN: 1.003

Warning:- Volume should always be included unless the ypstream pipe is being used for
storage and/or as a carrier

Infiltration Coefficient Base {m/hr) .0.00000 Length (m} 10.0
Infiltracion Coefficient Side (m/hr} 0.00000 Gide Slope (1:X) 3.0
Safety Factor 2.0 Slopa (1:X) 200.0

Porosity 1.00 Cap Volume Depth (m) 0.300

invert Lavel (m) £.120 Cap Infiltration Depth (m) 0.000

Base Width (m} i B Include Swale Volume Yes

©1982-2010 Micro Drainage Ltd
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Croudace Homes

| Fage @

Godstone Road
Caterham
Surrey CR3 BXQ

Date 21/05/2014 09:22
File NORTH SITE AREA.MDX | Checked By

Designed By whitesides

Elstree Computing Ltd

Hetwork W.12.4

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for

Climate

FH Storm

1.000 15 Winter
1,001 15 Winter
1.002 30 Winter
1.003 30 Winter

us/MH

PN Hama
1.000 1
1.001 2
1.002 3
1.003 4

FProfile(s)

Duration(s) (mins)

Return Period(s) (years)

Change (%]

Storm

Margin for Flood Bisk Warning {(mem)
Analysls Timestep

DTS Status
DVD Status
Inertia Status

300.0

2.5 Second Increment (Extended)

oM
CFF
OFF

Summer and Winter

15, 30, o0, 120, 180, 240, 360, 480, 600,
980, 1440, 21e0, 28B0, 4320, 5760, 7204,

720,

Return Climate
Paricod Change

(S AR

Water

0%
0a
0%
0%

Lewvel Surch'ed

(m) Dep

8.403
B.323
B.241
8,238

th (m)

=0L097
-0.087
—0L078
-0.032

First X

Surcharge

8640, 10080
1,30, 100
0, 0530

First ¥ Firat Z o/F Lvl

100715 Summer
100415 Summer
30/15 Sumnmes
30/15 Summer

Flooded
Volume
(m*)

0.000
a.000
.000
0.000

Flood Overflow Act. Exc.

Flow / O'flow Flow

Cap.

021
0.27
0,20
0.07

{1/s) (1/8) Status

2 OK
2 OK
.4 CE
0 OF

[ = S e e i}
[ = 8= B = R ]
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Croudace Homes

Page 7

Godstone Road
Caterham
Surrey CR3 BXQ

Micro

Date 21/05/2014 09:22
File NORTH SITE AREA.MDX

Checked By

Designed By whitesides

:II:']!?I: e .,h;Ei!!E'j!gii

Elstree Computing Ltd

Network W.12.4

30 vear RBeturn Period Summary of Critical Results by Maximum Level

(Rank 1)

Margin for Flood

for Storm \

Risk Warning ({mm)
Analysls Timestep
DOTE Status

VD Status
Inertia Status

300.0 |

2.5 Second Increment (Extended)
O

QFF

CEF

Profile(s) Summer and Winter
Duration{s) (mins) 15,30, 60, 120, 180D, 240; 380, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30 |
Return Climate First X Firat ¥ First Z o/F Lwl
FH Storm Pericd Change Surcharge Flood Owerflow Act. Exc, |
1.000 15 Winter 30 0% 100715 Summer
1.001 30 Winter 30 0% 100/15 Summer |
1.002 &0 Winter 30 0% 30415 Summer
1.003 B0 Winter 30 0% 30715 Summer |
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / 0'flow Flow |
BN Hame {m) Depth {m) {m?} Cap. {1/8) (1/s) Status |
1.000 1 H.441 -0.058 0.000 0.86 0.0 7.8 QF
1.001 2 .B.367 -0.053 0,000 .54 G.0 6.2 0K
1.002 3 8357 0.037 0.000 0.30 0.0 3.8 FLOOD BRISK
1.003 4 8.353 0.083 0.000 0.11 0.0 1.5 FLOOD RISE
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Croudace Homes
Godstone Road i |

| Caterham
ISurrey CR3 6XQ
[ Date 21/05/2014 09:22 | Designed By whitesides
| File NORTH SITE AREA.MDX | Checked By
"Elstree Computing Ltd Network W.12.4
100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Margin for Flood Risk Warning (mm} 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status o |
oD Status OFF
Inertia Status QFF
Proflle(s) Summer and Winter
peration(s) (mins) 15, 30, 80, 120, 180, 240, 380, 480, 800,
120, 9680, 1440, 21&0, 2880, 4320, 5760, 7200,
8e40, 10080
Feturn Perlod(s) (years) 1, 30, 100
Climate Change (%] 3, 0, 30
Return Climate First X Firat ¥ Firat Z ofF Lwvl
BN Storm Pericd Change Surcharge Flood Overflow RAot., Exc,
1.000 &0 Winter 100 +30% 100/15 Summer
1,001 60 Winter 100 +30% 100/15 Summer
1.002 &0 Winter 100 +30% 30/15 Summer
f 1.003 &0 Winter 100 +30% 30/15 Summer

U5/MH Level Surch'ed Volume Flow / 0O'flow Flow
N Hame (m) Depth (m) (m*}) Cap. {1/s}) (1/s) Status

| Water Flooded Pipe

1.000 1 8.806 0.106 0. 000 0.60 0.0 7.2 FLDOD RISK
1.001 2 BiSST 0.177 0,000 .55 0.0 6.6 FLOOD RISK
1.002 3 8.586 0.2686 0,000 0.49 0.0 6.1 FLOOD RISK
1.003 4 B.57% 0.309 0.000 0.15 0.4 2.2 FLOOD RISK
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| Croudace Homes

[Godstone Road
Caterham
Surrey CR3 &XQ
Date 21/05/2014 09:20 Designed By whitesides
File 50UTH SITE AREA.MDX | Checked By
[Elstree Computing Ltd Wetwork W.12.4
STORM SEWER DESIGH by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes STANDARD Manhole Sizez STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19.000 Minimum Backdrop Height (m) 0,200
Ratic R 0.350 Maximum Backdrop Helght {(m) 1.500
Maximum Rainfall (mm/hr} S0 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.00 Min Vel for Auto Design only (mfs) 1.00
Volumetric Runoff Coeff. 0.750 Min Siope for Cptimisation (1:X) 500
Designed with Level Soffits
Ketwork Design Table for Storm
PH  Length Fall Slope Area T.E. DWF k HYD DIA
(m) {m) {(1:X) (ha) (mins) (1/s) (mm) SECT (mm)
1,000 25.000. 0.250 -100.0 0.110 5.00 0.0 0.600 o 150
1.001 25.000 0.250 100.0 0O.118 0. 00 0.0 0.600 =] 225
2,000 25,000 0.250 100.0: 0.063 5.040 ¢.0 0.s800 o 150
1.002 50,000 0.500 100.0: 0.250 0.00 0.0 0.600 o 300
1,003 5.000- 0.050 -100.0: 0.027 .00 0.0 0.600 o 300
1.004 -12.104 0,110 110.0° 0.000 0.00 0.0 0.600 c 3200
1.005 5.670 .050 °113.4- 0.022 0.00 0.0 0.600 o 300
1,006 5.000 0.050 100.0 0.000 0.00 0.0 0.600 o 300
Network Results Table
F Rain T.C. US/IL T Area I DWF Foul RAdd Flow Vel Cap Flow
(em/hr) (mins) {m) (ha) (1/s) (1/s) (1/s) im/s) {1/} (1/8)
1.000 50.00 5:4% 9.070 0.110 0.0 0.0 0.0 1.00 17.8 14.9
1.001 50.00 5.3 B.745 0,228 0.0 050 g.0 123X 52.0 0.5
2.000 50.00 5.41 B.5TQ 0,063 0.0 0.0 0.0 1.00 17.8 8.5
L.002 50.00 6.26 8.170 0.541 0.0 0.0 0.0 1y e T i 133
1.003 50.00 632 T.670 0.568 0.0 0,0 0.0 e B TE.S
1.004 50.00 6.45 7.620 0.568 0.0 0.0 0.4a 1250, -105.0 76.9
1.005 50.00 G.52 7.510 0,550 0.0 0.0 0.0 1.48 104.3 iy P
1.008 50.00 6.57 7.480 0.5%0 0.0 0.0 0.0 el bl B 7958
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Croudace Homes
Godstone Road P T S5 3
Caterham
Surrey CR3 BXQ
Date 21/05/2014 09:20 Designed By whitesides
File SOUTH SITE AREA.MDX | Checked By
"Elstree Computing Ltd Network W.12.4
Manhole Schedules for Storm j
MH M | MH MH Pipa Out | Pipas In
Name CL (m) | Depth | Diam. ,L*W M Invert Diameter = PN Invert Dj.lﬂt-r} Backdr
| | {m) (e} Level (m) {mm) | Level (m) (e} (o}
|
| | |
1| 10:000 | 0930 1050 | 1.000 2.070 150
2 9.75 1,005 1050 | 1.001 4,745 225 1.000 B.B20 15ﬂ|
3 2.500 | 0:.930 1050 | 2.000 .50 150
4 2.250 1°1:080 1050 -1.002 B.170 300 | 1.001 B.485 225 25
2.000 8.320 lED‘
= 2.750 |'1.0B0 1050 | 1.003 T.E670 300 | 1.002 T.670 anog
[ BE.S50 |10.930 1050 | 1.004 7.820 300 ( 1.003 7.620 300
T B.150 | 0.640 1050 | 1,005 7.5140 300 | 1.004 T.510 aco
g T.7895 | 0,338 1050 | 1.006 T.260 300 | 1.005 7.460 300
T.B800 | 0.350 a QUTFALL 1.008 T.410 300
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[ Croudace Homes
Godstone Road
Caterham
Surrey CR3 6XQ
Date 21/05/2014 D9:20 Designed By whitesides
File S0OUTH SITE AREA.MDX | Checked By
Elstree Computing Ltd HNetwork W.12.4

PIPELINE SCHEDULES for Storm

Upstream Manhole

BN Hyd Diam MH C.Level I .Level D.Depth MH DIAM., L*W

Sect (mm) HName {m) {m) {m) {mem})
1.000 <] 150 1 10. 000 5.070 0.780 1050
1,001 o 225 2 9,750 2,745 0,780 1050
2.000 a A50 3 8.500 E.570 0. 780 1050
1.002 o 300 4 g.,250 8.170 0. 780 1050
1.003 o 200 5 .50 T.670 0,780 1050
1.004 o 300 g £.550 T.E20 0. 630 1050
1.005 o 300 7 8,150 7.510 0,340 1050
1.006 o 300 8 7,785 T.460 0,035 1050

Downstream Manhole

PH Length Slope MH C.Level I.Level D.Depth MHE DIAM. , L*W

(m) (1:X) Hame {m} (m) (m) {mm}
1,000 25.000 100.0 9.75 8.820 0.780 1050
1.001 "25.000 100.0 4 9.250 B.495 0530 1050
2.000 25,000 100.0 i 8.250 B.320 0. 780 1050
1.002 50.000 100.0 5 8.750 7.670 0.780 1050
1,003 5.000 100.0 ] B 550 7.620 0. 630 1050
1.004 12.104 110.0 T B, 150 7.510 0,340 1050
1.005 5,670 113.4 8 1.795 7.460 0.035 1050
1.00e 5.000 100.0 7,800 7.410 0.080 o

Free Flowing Outfall Details for Storm

Cutfall Cutfall C. Level I. Lavel Min D.L W
Pipe Number Hame {m} {m) I. Level (mm) {mm)
{m}
1:.0086 T7.80O T.410 0.000 Q 1]
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Croudace Homes o e Page 4
God=tone Road E
Caterham
Surrey CR3 6X0Q
Date 21/05/2014 (G9:20 Designed By whitesides
File SOUTH SITE AREA.MDX | Checked By
Elstree Computing Ltd Hetwork W.12.4 T
Simulation Criteria for Storm
Volumetric Runcff Coeff 0,750 Foul Sewage per hectare (l/s) 0.000
PIMP {% imperviocus) 100 BRdditional Flow — % of Total Flow 0.000
Areal Reducticn Factor 1.000 MADD Factor * 10m*/ha Storage 2.000
Hot Start (mins) 0 Inlet Coeffiecient O.800 [
Hot Start Level [mm} 0 Fun Time (mins) 60
Manhole Headloss Coeff (Global) 0.3500 Output Interval (mins) 1 J
Humber of Input Hydrographs 0 Number of Storage Structures 5
Rumber of Online Controls 5 Humber of Time/Area Diagrams 0O
Number of O0ffline Controls 0O
Synthetic Rainfall Details
Rainfall Meodel FER Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.B40
ME5=60 (mm} 159,000 Storm Puraticn (mins) 20
ERatioc R 0. 350
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Croudace Homes

Godstone Road : 1
Caterham
Surrey CR3 BXQ |
Date Z1/05/2014 09:20 | Designed By whitesides
File SOUTH SITE AREAR. MDY lCheckEd By

Network W.12.4

| Elstree Computing Ltd

Qgrifice

Online Controls for Storm

Manhole: 2,

D5/EN: 1.001, Volume (m?): 1.3

Diameter (m} 0.030 Discharge

Orifice

Manheole: 4,

Comfficient 0.600

DE/EN: 1.002, Volume {(m*): 2.3

Invert Lewvel

{mj B8.745

plameter (m) 0.070 Discharge Coefficient 0.600 Invert Level (m) &.170

Crifice

Manhole: 5;

DS/PN: 1.003, Volume (m?): 4.4

Diamecer (m) 0.080 Discharge

Qrifice

Manhole: &,

Coafficient 0,600

Invert Level

DS/PN: 1.004, Volume (m?):

[m] T.€70

Ll

Diameter (mp} 0.080 Discharge

Qrifice

Manhole: 8,

Coefficient 0.600

Invert Lewal

DS/PM: 1.006, Volume (m?):

(m] T.620

0.6

Diameter {(m})

0.100 Discharge

Coefficlent 0.600

Invert Level

(m} 7.460
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[C:oudace Homes

[ Godstone Road
fCaterham
|5urrey CR3 6X0
[ Date 21/05/2014 05:20 Designed By whitesides
| File 300UTH SITE AREA.MDX | Checked By
Elstree Computing Ltd Network W.12.4
Storage Structures for Storm
Forous Car Park Manhole: 1, DS/FM: 1.000
Infiltration Coefficient Base (m/hr) O0.00000 Width (m}  2E.1
Membrane Fercolation (mm/hr) 1 Length (m) 26.1
Max Percelation (1/5) 0.2 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm} 5
Porcesity 0.30 Evaporation (mm/day) 3
Invert Level im) 9.070 Cap Volume Depth (m) 0,450
Porous Car Park Manhole: 2, DS/PN: 1.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 2.1
Membrane Percolaticn (mm/hr) 1 Length (m) 2251
Max Percolaticn (1/s) 0.1 Slope (l:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 2
Porosity 0.30 Evaporation (mm/day) %
Invert Lewvel {(m) 8.745 Cap Volume Depth (m) 0.490
Porous Car Park Manhole: 3, DS/PN: 2.000
Infiltration Coefficient Base (m/hr) 0.00000 Widch {m) 19.3
Membrane Fercolation (mm/hr) 1 Length (m) 19.3
Max Percolaticn (1/s) 0.1 Slope (1:X) 100.0
Safety Facktor 2.0 Depression Storage (mm) 5
Porositcy 0.30 Evaporation (mm/day) 3
Invert Level (m) B.570 Cap Volume Depth (m) ©0.45%0
Porous Car Park Manhole: 4, DS/FN: 1.002
Infiltration Coefficient Base (m/hr} 0.00000 Width (m) 22.0
Mambrane Percolation (mm/hz) 1 Length (m) 22.4
Max Percolation (1/s) 0.1 slope (1:X) 100.0
Safety Factor 2.0 Depression Storage (mm) L
Porosity 0.30 Evapcration {mm/day) 3
Invert Level (m) B.170 Cap Volume Depth (m) 0.4%0
! Porous Car Park Manhole: 5, DS/PFN: 1.003
| infiltration Coefficient Base {m/hr) ©.00000 Width (m) 0.8
Membrane Percolation {mm/hz} 1 Length (m} 5.8
|' Max Percolation (1/s) 0.0 Slope (1:X) 300.0
| Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation {mm/day) 3
I Invert Level (m) 7.670 Cap Volume Depth (m) 0.490

| D19E2-2010 Micro Drainage Ltd
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[ Croudace Homes g [ Page 7
['éc‘&%fan’é Toad ‘ =T
Caterham | m" ; L
| Surrey CR3 BXD | &2 CFO r;;.
| p— —— S— " -
| B 21 014 12 D ned By whitesi E f
éte J05/2 09:20 esigned By esides . Drmage.
| File S0OUTH SITE AREA.MDX | Checked By | ——— -
| Elstree Computing Ltd Network W.12.4
_ll year Return Period Summary of Critical Results by Maximum Level (Rank 1) for
| Storm
| Margin for Flood Risk Warning (mm) igo.o
Analysis Timestep 2.5 Second Increment (Extended)
| DTS5 Status oM
VD Status QM
| Inertia Status oH
Frofile(s) Summer and Winter
Duration{s) (mins) 15, 30, &0, 120, 1BO, 240, 360, 480, 60O,
720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (vears) 15 30y 100
Climate Change (%) 00y 30
Return Climate Firat X First ¥ First Z O/F Lwl
FH Storm Pericd Change Surcharge Flocd Owverflow Act. Exc.
1.000 60 Winter 1 0% 100/30 Winter |
1.001 720 Winter 1 a% 1/240 Winter
2.000 0 Winter 1 0% 100/15 Winter |
1.002 180 Winter 1 0% 30/15 Summer |
1.003 240 Winter 1 05 A0/30 Summer
1.004 240 Winter Al 0% 30/180 Winter |
1.005 360 Wintex % 0%
1.006 360 Winter 1 0% 1007180 Winter
Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / ©O'flow Flow
PN Hame {m) Depth (m) (m?) Cap. (1/s) (1/s) Status
1.000 1 9.12% =0.095 0.000 0.20 0.0 5.0 oK
1.001 2 HB.8993 0.023 Q.000 Q.02 0.0 0.9 SURCHARGED
2.000 3 ‘B.622 =0.0048 0.000 0.26 0.0 4.4 OK
1,002 4 B.415 -0.055 0,000 0.0& 0.0 4.7 0K
1.003 5 7.958% -0.014 0. 000 0.07 0.0 4.8 oK
1.004 B T.TIT -0.143 0.000 0.05 0.0 4.6 oK
| 1.005 3 SR -0.228 o.o00 0.08 a,0 4.7 OK
1.006 B '7.576 -0.184 0.000 0.08 0.0 4.7 FLOOD RISK

D15%82-2010 Micro Drainmage Ltd |
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| Croudace Homes

| Godstone Road
fﬂaterham

| Burrey CR3 &6X0Q
Date 21/05/2014 09:20 Desigred By whitesides
File SOUTH SITE AREA.MDX | Checked By

Elstree Computing Ltd Hetwork W.12.4

30 wyear Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Mazgin for Fleod Risk Warning {mm}

DTS Status
OWVD Status
Inertia Status

300,40

Analysis Timestep 2.5 Second Increment [(Extended)

]
N
CH

FProfile(s) Summer and Winter
Duratlon(s) (mins) 15, 30, &0, 120, 1BO, 240, 360, %80, BOD,
720, 960, 1440, 2160, 2880, 4320, 5780, 7200,
8640, 10080
Return Perleod{s) (years) 1,-30,.-100
Climate Changs (%) 0; 0,30
Eeturn Climate Fizrst X First ¥ First E o/F vl
FH Storm Feriod Change Surcharge Flood Overflow Act., Exc.
1.000 600 Wwinter 30 0% 100430 Winter
1.001 600 Winter 30 0% 1/240 Winter
2.000. 1B0 Winter 30 0% 100715 Winter
1.002 180 wWinter 34 0% A0/15 Summer
1.003 Z40 Winter 30 0% 30/30 Summer
1.004 240 Winter 30 0% 30/180 Winter
1.005 &B00 Winter 30 0%
1.006 600 Winter 30 0% 100/1B0 Winter
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN  Mame (m) Depth (m) {m*) Cap. {1/a) (1/s) Status
1.000 b e 1 =0.018 0.000 021 0.4 3.5 OF
1,001 P 0.229 0.000 0,03 0.0 1.2 SURCHARGED
2.000 3 B.6BO =0.040 0.000 0.29 0.0 4.9 [al 4
1,002 4 H.674 0.204 0.000 Q.07 0,8 7.1 EURCHARRGELD
1.003 5 Hi2b3 0.283 0.000 0.11 0.0 6.8 SURCHARGED
1.004 6 B.016 0.0%98 0.000 0.08 0.0 6.8 SURCHARGED
1.005 T .83 -0.17% 0.000 0.11 0.0 T 0K
1.006 B 7.635 -0.125 0.000 0.12 0.0 7.1 FLOOD RISE

21%82-2010 Micro Drainage Ltd
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‘Croudace Homes

Godstone
Caterham

Road

Surrey CR3 &X0Q

Date 21/05/2014 09:20
File SOUTH SITE AREA.MDX

Tesigned By whitesides
Checked By

Elstree Computing Ltd

Metwork W.12.4

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

i
001
Ml
002
003
L004
005
008

T i % T

P b R b RO e

Margin for Fleood Risk Warning (mm)
Analysiz Timestep

Curaticnis)

Eeturn Pericd(s]

DTS
[
Inertia
Frofile(s)
(mins)
720,
(years)

Climate Change (%)

Storm

£00
e00
180
120
180
180
180
180

N

. 000
001
000
002
003
.04
005
.06

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

US/MH
Hame

= RN T T R O B

Return Climate

Period Change

100 +30%

100 +30%

100 +30%

100 +30%

100 +30%

100 +30%

100 +30%

100 +30%
Water

Leval Surch'ed

(m=) Depth (m)

9.438 0.214

5.435 0.465

%.096 0.376

9.248 0.778

g.711 0.741

B.252 . 332

Tl Ta =0.037

7.765 0.005

Status
Status
Status

1E 3l
%60, 14

for Storm

2.5 Becond Increment

80, 120,

180,240,

40, 2160, 2880,

First X
Surcharge

100/30
1/240
100715
30715
30/30
307180

100/180

Flooded
Voluma
(m*)

G.000
0.0o0
0,000
0.000
0.000
0.000
0.000
0,000

Winter
Winter
Winter
Summer
Summer
Winter

Winter

Flow [
Cap.

e
03
39
«10
o
1Y
217
w17

o0 Qo0 o o o o

First ¥ First £ OfF Lwl
Flood Overflow Act. Exc,

O'£low
{1/s)

L = B8 = B o B = B o =
L=l B = B B o (L Y o R =

Summer and Winter
360, 480, 600,
4320, 5%60, 7200,

Pipe
Flow
{1/=a)

=
Lo ]
L8 T R = R LS TR R S

(Extended)

Bed40, 10080
1y 30, 100
0, 0y 30

300.0

ox
oN
o

Status

SURCHARGED
SURCHARGED
SURCHARGED
FLOOD RISK
FLOOD RISK
FLOOD. RISK |
OK
FLOOD RISK |
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APPENDIX 5 — Sewage Treatment Plant Details
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