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1.     INTRODUCTION 

 

The proposal is contained within a site area of approximately 12,230 m
2
 upon a flat 

site located adjacent to river Gwenfro and east to Croesnewydd Road, at National 

Grid Reference SJ 31914 50246 (Appendix A).  

 

 

The development proposal involves the construction of a domestic housing estate 

comprising 16 No. dwellings and associated estate road in a limited area within the 

site of approximately 3,100m². 

 

The purpose of these calculations and accompanying details are to produce a 

drainage layout that complies with the relevant legislation of TAN 15, the Code for 

Sustainable Homes 2008 and the Sewers for adoption 7th Edition. 
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 2.    PERCOLATION TESTS 

 
 

Porosity tests carried out by the Agent (Appendix E) indicate that the site is suitable 

for the use of an infiltration system such as soakaways. For design purpose, an 

average infiltration value found on site, among the provided soakaway positions, has 

been used. 
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3.    DESIGN CRITERIA 

 
 

The system is to be designed to the following criteria: 

 

­ The 1 in 30 year event including 10% climate change  to be accommodated 

below ground 

­ The 1 in 100 year event + 30% for climate change to be accommodated below 

and above ground. 

­ No surface water from the development will leave the site up to the threshold 

event 

 

The following design criteria will apply for the surface water run off and foul discharge 

design of the site: 

 

- Approved Document H, Building Regulations 

- Sewers for Adoption 7th Edition  

- TAN 15 

- BRE Digest 365 
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4.    DESIGN  

 
 

TAN 15 requires the design of surface water to be attenuated and stored below 

ground to a 1 in 30 year event.  In addition, a 1 in 100 year event plus an allowance 

for climate change (30%) must be contained on site without posing an inherent threat 

to nearby inhabitants.  

 

The surface water run-off, will be attenuated and permeate underground through 

trench soakaways, as shown on drawing 15223/501 in APPENDIX B. 

 

As the proposed access road will be offered for adoption, the domestic runoff for the 

1 in 30 year event will require separate attenuation from the highway runoff. It has 

been designed so that a 1 in 30 year event will be attenuated within the area marked 

as open verge and grass/planting respectively. The above ground storage (swales) 

will have capacity for storing the additional run off to a 1 in 100 year event + 30% 

(climate change). 

 

Surface water drainage 
 
Enclosed (APPENDIX C) are the design calculations for the soakaway systems. In 

accordance with Natural Resources Wales guidelines, the calculations have been 

completed assuming a threshold event of 1 in 100 year + 30% for climate change.   

 

It is proposed to attenuate the surface water run-off in underground trench 

soakaways. 

 

Summary of Appendix C calculations:  

 

 

Highway Attenuation  
 

Area 1:  Effective Area = 301.8 m2  

Percolation Factor = 1.70E-04 m/s 

Storage Requirement 1 in 30yr event = 2.94 m3  

Storage Requirement 1 in 100yr event + 30% (c.c) = 7.66 m3   
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Proposed attenuation method    –    trench soakaway + swale  

Storage provided within soakaway = 3.60 m3 

 

Paths and Parking area Attenuation  
 

Area 2:  Effective Area = 1354.7 m2  

Percolation Factor = 1.70E-04 m/s 

Storage Requirement 1 in 30yr event = 8.68 m3  

Storage Requirement 1 in 100yr event + 30% (c.c) = 20.77 m3   

Proposed attenuation method    –    trench soakaway + swale  

Storage provided within soakaway = 9 m3 

 

Domestic Attenuation  
 

Area 3:  Effective Area = 552.7 m2  

Percolation Factor = 1.70E-04 m/s 

Storage Requirement 1 in 30yr event = 4.70 m3  

Storage Requirement 1 in 100yr event + 30% (c.c) = 11.21 m3   

Proposed attenuation method    –    trench soakaway + swale  

Storage provided within soakaway = 4.95 m3 

 

Dry Swale:     -   450mm deep over granular storage zone.  

                                                          (30% void ratio within granular material)   

  

Total storage provided = 72.0 m3 

Total storage required: 1 in 100yr event + 30% allowance for climate change  

   = 39.64 m3 

Total storage provided:          = 89.55 m3 

 

These proposed drainage layout is illustrated upon drawing 15223/501 (APPENDIX 

B). 

 

The design calculations for the attenuated storage of the development run-off are 

located within APENDIX D 
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Extreme Event 

 

Surface water run-off for the extreme event shall flow away from the buildings within 

the site, with finished floor levels of the dwellings being min 150mm above the 

surrounding ground profiles. This ensures above ground flow routes direct the run-off 

towards the existing ditches/rivers surrounding the site mimicking original flow paths. 

Please refer to drawing no. 135223/500 for existing flow routes and proposed flow 

routes (APPENDIX F). 

 

Run-off Assessment 

 

Pre and post development peak flow run-off rates have been calculated using the 

‘Flood estimation for small catchments’ (1994) and the ‘Flood Studies Report’ (1978). 

 

Storm Event Pre Dev Run off Post Dev Run off 

1 in 1 year  0.27 L/s 0.59 L/s 

1 in 100 year 0.69 L/s 1.51 L/s 

 

Please refer to the attached Run-off calculations. (APPENDIX C) 
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APPENDICES 

 
 

APPENDIX A –  
SITE LOCATION PLAN 
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EAST NORTH HEIGHT DESCRIPTION

Angle Surveys Limited

PlasEirias Business Centre

Abergele Road

Colwyn Bay

LL29 8BF

+44(0)1492 850050

www.anglesurveys.co.uk

enquiries@anglesurveys.co.uk

Project

TOPOGRAPHICAL SURVEY
LAND ADJ. TO CROESNEWYDD ROAD

WREXHAM
Client

Reference No Drawing No Scale

95/WC/2788-B 001
Survey Stations

Levels - Related to Ordnance Survey Datum via OSGM02 derived from GNSS

STATIONS

Revision No: -\ Topographical Survey November 2015

Revisions/ Notes

Bol
BS

Bollards
Bus stop

BT British Telecom IC
CPS Concrete paving slabs
CATV Cable television IC

DR Drain
Elec Electric IC
EP Electric pole
ER Earth rod

FP Fence post
FB Flower Bed
G Gully
GP Gate Post
H/C Harcore

IC Inspection cover

KO Kerb outlet
LB Letter box
LP Lamp post
Mkr Utility marker

MP Mile post
NP Name plate

PO Post
PM Parking Meter
RE Rodding Eye
RS Road sign
RW Retaining Wall
SP Soil pipe
ST Stop tap
Stay Cable stay
TCB Telephone call box

TL Traffic light
TP Telephone pole
Tar Tarmacadam

FH Fire Hydrant

VP Vent pipe

WM Water meter
WO Water outlet
UTL Unable to lift

W Water coverK Kerb

DK Drop kerb

O/H Overhead
O/G Overgrown

FL 5.55 Floor Level

WL Water level

FENCE ANNOTATION
BW Barb wire
WP Wooden panel
CI Corrugated iron

CPWP Concrete post Wooden Panel
HR Hand rail
IR Iron railing

CL Chain link

PR Post and rail
PW Post and wire
SF Security fence

PC Post and chain

WM Wire Mesh

Fence/ Height

Drop Kerb

O/H Canopy

Foilage

Survey Control station
Coordinated point

Surveyed point

Spot Level

 Legend

A

12.28

WP 1.0MH

All critical dimension to be checked on site

Further investigation may be needed to show the full extent of the drainage on site

1:500

HMP Hazard Marker Posts

FIRST CHOICE HOUSING ASSOCIATION
19 Stanwell Road
Penarth
Vale of Glamorgan
CF64 2EZ

Only trees with a bole diameter of 300mm or greater have been surveyed

Groups of trees are shown as a canopy symbol

Fences shown on the survey do not necessary represent legal boundaries

Water levels were taken on the 10th November 2015

A      331905.927     350245.153      93.981
B      331947.972     350300.099      95.112

C      331965.730     350182.115      93.289

D      331905.566     350134.501      93.650

E      331810.517     350157.591      94.271
F      331749.308     350111.812      95.040

Hilti Nail
Hilti Nail

Hilti Nail

Hilti Nail

Hilti Nail

Hilti Nail

Pipe sizes are approximation only

Stream was very overgrown so stream direction is to be used as a guide only

A selcation of house were surveyed for illustravice puropses and therefore does not

 represent the full context of the housing development and its layout

Full Topographical Survey showing all detail

Level Survey only showing road kerbs, drop kerbs, culverts & single survey point/ level on Gullies/ ICs
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APPENDIX B –  
SURFACE WATER GENERAL ARRANGEMENT 
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APPENDIX C –  
GREENFIELD RUN-OFF CALCULATIONS 
 



CALCULATIONS
Job No.

     15223
Sheet No.  

 1 Rev

Prepared By                     

GL

Date                                        

01/06/16

Yr Aelwyd                                               

3-5 Church Street                    

Caernarfon                                       

Ffon 01286 671027                             

Ffacs 01286 674434

Checked By                 Date                                        

Storm Intensities

1 in 1  year

1 in 100 years

The following equation is to be used:

Site Characteristics

SAAR: 800.00

SPR: 0.30

SOIL: 2.00

Qbar= 1.08 x (50/100)0.89x SAAR1.17 x SPR 2.17

= 106.53 L/S/50 Ha

= 2.13 L/S/Ha

With inclusion for climate change : 30%

Qbar = 2.77 L/S/Ha

Peak Runoff Pre Development

Greenfield: 3278.3 Area x 0.35 0.11 Ha

Hardcore: 0 Area x 0.7 0.00 Ha

Roofs/ Hardstanding 0 Area x 1.0 0.00 Ha

Total effective area 0.11 Ha

For 1 in 1 : 0.85 x (Qbar w.c.c x area)  0.85*(10.93*0.03) 0.27 L/s

For 1 in 100: 2.18 x (Qbar w.c.c x area)  2.18*(10.93*0.03) 0.69 L/s

Project: Croesnewydd, Wrexham

Subject:                                                                                                                                   

Greenfield Runoff Calculations

Peak Greenfield runoff rates for the storm events as shown below are to be calculated using IHR-124 Flood 

estimation for small catchments

Qbar(Rural) = 0.00108 (Area)0.89 x (SAAR)1.17 x (Soil)2.17



CALCULATIONS
Job No.     15223

Sheet No.   2 Rev

Prepared By                     

GL

Date                                        

01/06/16

Yr Aelwyd                                                         

3-5 Church Street                          

Caernarfon                                       

Ffon 01286 671027                                       

Ffacs 01286 674434

Checked By                 Date                                        

Peak Runoff Post Development

Area of Greenfield remaining:

248.7 x 0.35= 87.05 m
2

0.01 Ha

Area of Hardstanding/Roofs:

552.7 x 1.0= 552.70 m2 0.06 Ha

Area of Roads/Paths

2476.9 x 0.75= 1857.68 m² 0.19 Ha

0.25 Ha

For 1 in 1 : 0.85 x (Qbar w.c.c x area)  0.85*(10.93*0.15) 0.59 L/s

For 1 in 100: 2.18 x (Qbar w.c.c x area)  2.18*(10.93*0.15) 1.51 L/s

Runoff Volume

Pre development Volume: 86.34 m3

Post development Volume 187.94 m3

Project: 
Croesnewydd, Wrexham

Subject:                                                                                                                                   

Greenfield Runoff Calculations

Increase of Run-off to be managed through use of SuDS i.e. soakaways and swales

Note: The above volumetric runoffs are calculated for the 6 hour, 1 in 100 year event + 30% climate change

Total effective area

The above demonstrates that post development runoff is greater than pre development. Therefore mitigation 

measures such as soakaways are to be introduced

The increase in runoff volume is demonstrated through calculations. The pre and post development volumes of 

runoff are calculated using the modified rational method. Reference should be made to the attached calculations 

of which are summarised below:



CALCULATION SHEET
Project Croesnewydd Road

Project No 15223

Sheet No 1

Description UNDEVELOPED SITE RAINFALL VOLUME

EXISTING RUN OFF

100 Year Return Period

Return Period 100 years

M5-60min 17 mm

30% Climate Change Allowance M5-60min 22.1 mm

r 0.3

EXISTING GREENFIELD SITE: soft roads roofs

Volumetric run-off coefficient 0.35 0.75 1

Permeable area 3278 sqm

Road & fpath 0.0 sqm

Roofing 0 sqm

TOTAL EFFECTIVE AREA 1147.3 sqm

Duration    

min

Z1 M5-D    

mm

Z2 M100-D   

mm

Total Vol  

cu m

5 0.34 7.51 1.85 13.90 15.95

10 0.495 10.94 1.93 21.06 24.16

15 0.59 13.04 1.96 25.54 29.30

30 0.78 17.24 2.01 34.61 39.71

60 1 22.10 2.02 44.68 51.26

120 1.24 27.40 1.99 54.56 62.59

240 1.55 34.26 1.94 66.32 76.08

360 1.8 39.78 1.89 75.25 86.34

600 2.13 47.07 1.83 86.30 99.02

1440 2.79 61.66 1.73 106.71 122.43

2880 3.5 77.35 1.63 126.13 144.71



CALCULATION SHEET
Project Development at Croesnewydd, Wrexham

Project No 15223

Sheet No 2

Description DEVELOPED SITE RAINFALL VOLUME

DEVELOPED RUN OFF

100 Year Return Period

Return Period 100 years

M5-60min 17 mm

30% Climate Change Allowance M5-60min 22.1 mm

r 0.3

PROPOSED NEW DEVELOPMENT soft roads roofs

Volumetric run-off coefficient 0.35 0.75 1

Permeable area 248.7 sqm

Paths & Car parking 2476.9 sqm

Roofing 552.7 sqm

TOTAL EFFECTIVE AREA 2497.42 sqm

Duration    

min

Z1 M5-D    

mm

Z2 M100-D   

mm

Total Vol  

cu m

5 0.34 7.51 1.85 13.90 34.72

10 0.495 10.94 1.93 21.06 52.59

15 0.59 13.04 1.96 25.54 63.78

30 0.78 17.24 2.01 34.61 86.44

60 1 22.10 2.02 44.68 111.58

120 1.24 27.40 1.99 54.56 136.25

240 1.55 34.26 1.94 66.32 165.62

360 1.8 39.78 1.89 75.25 187.94

600 2.13 47.07 1.83 86.30 215.54

1440 2.79 61.66 1.73 106.71 266.51

2880 3.5 77.35 1.63 126.13 314.99
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APPENDIX D –  
SURFACE WATER ATTENUATION/SOAKAWAY CALCULATIONS 
 
 



Soakaway calculations to BRE Digest 365
Calculation Sheet 01 1 in 30 year return period design

Project Development at Croesnewydd, Wrexham

Ref 15223

M5-60min 17 PROPOSED NEW DEVELOPMENT Roads Roofs

10% allowance for climate change M5-60min 18.7 Volumetric Runoff Coefficient 0.75 1

r 0.3

Roads / Parking 503

Hardstanding / roofs 0

Total Effective Area 377.25

Duration 

(min)

Z1 M5-D 

(mm)

Z2 M30-D 

(mm)

I         

(mm/hr)

Area     

(sq m)

Inflow  

(cu m)

Outflow 

(cu m)

Storage (cu 

m)

5.0 0.34 6.36 1.44 9.2 110.2 377.3 3.5 1.1 2.37
10.0 0.495 9.26 1.47 13.6 81.4 377.3 5.1 2.2 2.93

15.0 0.59 11.03 1.50 16.5 66.1 377.3 6.2 3.3 2.94

30.0 0.78 14.59 1.52 22.2 44.4 377.3 8.4 6.6 1.80

60.0 1 18.70 1.54 28.8 28.8 377.3 10.9 13.2 -2.30

120.0 1.24 23.19 1.54 35.6 17.8 377.3 13.4 26.3 -12.87

240.0 1.55 28.99 1.52 44.0 11.0 377.3 16.6 52.6 -36.04

360.0 1.8 33.66 1.49 50.3 8.4 377.3 19.0 78.9 -59.97

600.0 2.13 39.83 1.47 58.5 5.8 377.3 22.1 131.6 -109.53

1440.0 2.79 52.17 1.41 73.7 3.1 377.3 27.8 315.8 -287.97

2880.0 3.5 65.45 1.37 89.8 1.9 377.3 33.9 631.6 -597.69

Percolation factor (m/s) 1.70E-04 Average between SA01 & SA02

Trench: Outflow and storage based on:

No of trenches (nr) 1.0

Length of soakaway (m) 8.0

Width of soakaway (m) 1.5

Effective depth (m) 1

Eff Area of  soakaways at 50% (sq m) 21.5

Storage per soakaway (cu m) 3.6 0.00

Total Storage provided (cu m) 3.60

1  HIGHWAY



Soakaway calculations to BRE Digest 365
Calculation Sheet 01 1 in 30 year return period design

Project Development at Croesnewydd, Wrexham

Ref 15223

M5-60min 17 PROPOSED NEW DEVELOPMENT Roads Roofs

10% allowance for climate change M5-60min 18.7 Volumetric Runoff Coefficient 0.75 1

r 0.3

Roads / Parking 1354.68

Hardstanding / roofs 0

Total Effective Area 1016.01

Duration 

(min)

Z1 M5-D 

(mm)

Z2 M30-D 

(mm)

I         

(mm/hr)

Area     

(sq m)

Inflow  

(cu m)

Outflow 

(cu m)

Storage (cu 

m)

5.0 0.34 6.36 1.44 9.2 110.2 1016.0 9.3 2.7 6.62
10.0 0.495 9.26 1.47 13.6 81.4 1016.0 13.8 5.4 8.38

15.0 0.59 11.03 1.50 16.5 66.1 1016.0 16.8 8.1 8.68

30.0 0.78 14.59 1.52 22.2 44.4 1016.0 22.6 16.2 6.36

60.0 1 18.70 1.54 28.8 28.8 1016.0 29.2 32.4 -3.20

120.0 1.24 23.19 1.54 35.6 17.8 1016.0 36.2 64.9 -28.66

240.0 1.55 28.99 1.52 44.0 11.0 1016.0 44.7 129.7 -85.06

360.0 1.8 33.66 1.49 50.3 8.4 1016.0 51.1 194.6 -143.49

600.0 2.13 39.83 1.47 58.5 5.8 1016.0 59.4 324.4 -264.97

1440.0 2.79 52.17 1.41 73.7 3.1 1016.0 74.9 778.5 -703.55

2880.0 3.5 65.45 1.37 89.8 1.9 1016.0 91.3 1556.9 -1465.65

Percolation factor (m/s) 1.70E-04 Average between SA01 & SA02

Trench: Outflow and storage based on:

No of trenches (nr) 2.0

Length of soakaway (m) 10.0

Width of soakaway (m) 1.5

Effective depth (m) 1

Eff Area of  soakaways at 50% (sq m) 53.0

Storage per soakaway (cu m) 4.5 0.00

Total Storage provided (cu m) 9.00

2  FOOTPATH/PARK



Soakaway calculations to BRE Digest 365
Calculation Sheet 01 1 in 30 year return period design

Project Development at Croesnewydd, Wrexham

Ref 15223

M5-60min 17 PROPOSED NEW DEVELOPMENT Roads Roofs

10% allowance for climate change M5-60min 18.7 Volumetric Runoff Coefficient 0.6 1

r 0.3

Roads / Parking 0

Hardstanding / roofs 552.7

Total Effective Area 552.7

Duration 

(min)

Z1 M5-D 

(mm)

Z2 M30-D 

(mm)

I         

(mm/hr)

Area     

(sq m)

Inflow  

(cu m)

Outflow 

(cu m)

Storage (cu 

m)

5.0 0.34 6.36 1.44 9.2 110.2 552.7 5.1 1.5 3.59
10.0 0.495 9.26 1.47 13.6 81.4 552.7 7.5 3.0 4.54

15.0 0.59 11.03 1.50 16.5 66.1 552.7 9.1 4.4 4.70

30.0 0.78 14.59 1.52 22.2 44.4 552.7 12.3 8.9 3.41

60.0 1 18.70 1.54 28.8 28.8 552.7 15.9 17.7 -1.84

120.0 1.24 23.19 1.54 35.6 17.8 552.7 19.7 35.5 -15.80

240.0 1.55 28.99 1.52 44.0 11.0 552.7 24.3 71.0 -46.68

360.0 1.8 33.66 1.49 50.3 8.4 552.7 27.8 106.5 -78.68

600.0 2.13 39.83 1.47 58.5 5.8 552.7 32.3 177.5 -145.17

1440.0 2.79 52.17 1.41 73.7 3.1 552.7 40.8 426.0 -385.20

2880.0 3.5 65.45 1.37 89.8 1.9 552.7 49.7 851.9 -802.25

Percolation factor (m/s) 1.70E-04 Average between SA01 & SA02

Trench: Outflow and storage based on:

No of trenches (nr) 1.0

Length of soakaway (m) 11.0

Width of soakaway (m) 1.5

Effective depth (m) 1

Eff Area of  soakaways at 50% (sq m) 29.0

Storage per soakaway (cu m) 4.95 0.00

Total Storage provided (cu m) 4.95

3   ROOF



CALCULATION SHEET
Project Development at Croesnewydd, Wrexham

Project No 15223

Sheet No 1

Description ATTENUATION

STORAGE VOLUME 

100 Year Return Period

Return Period 100 years

M5-60min 17 mm

30% Climate Change Allowance M5-60min 22.1 mm

r 0.3

Permissible outflow 3 l/s (~soakaway area*infiltration rate)

PROPOSED NEW DEVELOPMENT soft roads roofs

Volumetric run-off coefficient 0.35 0.75 1

Permeable area 0 sqm

Road & fpath 503 sqm

Roofs and Hardstanding sqm

TOTAL EFFECTIVE AREA 377.25 sqm

Duration    

min

Z1 M5-D    

mm

Z2 M100-D   

mm

Total Vol  

cu m

Total out  

cu m

Storage  

cu m

Qmax    

l/s

5 0.34 7.51 1.85 13.90 5.25 0.90 4.35 17.48

10 0.495 10.94 1.93 21.06 7.94 1.80 6.14 13.24

15 0.59 13.04 1.96 25.54 9.63 2.70 6.93 10.70

30 0.78 17.24 2.01 34.61 13.06 5.40 7.66 7.25

60 1 22.10 2.02 44.68 16.85 10.80 6.05 4.68

120 1.24 27.40 1.99 54.56 20.58 21.60 -1.02 2.86

240 1.55 34.26 1.94 66.32 25.02 43.20 -18.18 1.74

360 1.8 39.78 1.89 75.25 28.39 64.80 -36.41 1.31

600 2.13 47.07 1.83 86.30 32.56 108.00 -75.44 0.90

1440 2.79 61.66 1.73 106.71 40.26 259.20 -218.94 0.47

2880 3.5 77.35 1.63 126.13 47.58 518.40 -470.82 0.28

ATTENUATION HIGHWAY



CALCULATION SHEET
Project Development at Croesnewydd, Wrexham

Project No 15223

Sheet No 2

Description ATTENUATION

STORAGE VOLUME 

100 Year Return Period

Return Period 100 years

M5-60min 17 mm

30% Climate Change Allowance M5-60min 22.1 mm

r 0.3

Permissible outflow 8 l/s (~soakaway area*infiltration rate)

PROPOSED NEW DEVELOPMENT soft roads roofs

Volumetric run-off coefficient 0.35 0.75 1

Permeable area 0 sqm

Road & fpath 1354.68 sqm

Roofs and Hardstanding sqm

TOTAL EFFECTIVE AREA 1016.01 sqm

Duration    

min

Z1 M5-D    

mm

Z2 M100-D   

mm

Total Vol  

cu m

Total out  

cu m

Storage  

cu m

Qmax    

l/s

5 0.34 7.51 1.85 13.90 14.13 2.40 11.73 47.09

10 0.495 10.94 1.93 21.06 21.40 4.80 16.60 35.66

15 0.59 13.04 1.96 25.54 25.95 7.20 18.75 28.83

30 0.78 17.24 2.01 34.61 35.17 14.40 20.77 19.54

60 1 22.10 2.02 44.68 45.39 28.80 16.59 12.61

120 1.24 27.40 1.99 54.56 55.43 57.60 -2.17 7.70

240 1.55 34.26 1.94 66.32 67.38 115.20 -47.82 4.68

360 1.8 39.78 1.89 75.25 76.46 172.80 -96.34 3.54

600 2.13 47.07 1.83 86.30 87.69 288.00 -200.31 2.44

1440 2.79 61.66 1.73 106.71 108.42 691.20 -582.78 1.25

2880 3.5 77.35 1.63 126.13 128.15 1382.40 -1254.25 0.74

ATTENUATION FOOTPATHS/PARK



CALCULATION SHEET
Project Development at Croesnewydd, Wrexham

Project No 15223

Sheet No 3

Description ATTENUATION

STORAGE VOLUME 

100 Year Return Period

Return Period 100 years

M5-60min 17 mm

30% Climate Change Allowance M5-60min 22.1 mm

r 0.3

Permissible outflow 4.4 l/s (~soakaway area*infiltration rate)

PROPOSED NEW DEVELOPMENT soft roads roofs

Volumetric run-off coefficient 0.35 0.75 1

Permeable area 0 sqm

Road & fpath sqm

Roofs and Hardstanding 552.7 sqm

TOTAL EFFECTIVE AREA 552.7 sqm

Duration    

min

Z1 M5-D    

mm

Z2 M100-D   

mm

Total Vol  

cu m

Total out  

cu m

Storage  

cu m

Qmax    

l/s

5 0.34 7.51 1.85 13.90 7.68 1.32 6.36 25.61

10 0.495 10.94 1.93 21.06 11.64 2.64 9.00 19.40

15 0.59 13.04 1.96 25.54 14.12 3.96 10.16 15.68

30 0.78 17.24 2.01 34.61 19.13 7.92 11.21 10.63

60 1 22.10 2.02 44.68 24.69 15.84 8.85 6.86

120 1.24 27.40 1.99 54.56 30.15 31.68 -1.53 4.19

240 1.55 34.26 1.94 66.32 36.65 63.36 -26.71 2.55

360 1.8 39.78 1.89 75.25 41.59 95.04 -53.45 1.93

600 2.13 47.07 1.83 86.30 47.70 158.40 -110.70 1.33

1440 2.79 61.66 1.73 106.71 58.98 380.16 -321.18 0.68

2880 3.5 77.35 1.63 126.13 69.71 760.32 -690.61 0.40

ATTENUATION ROOF



 

  
 

  

 

REPORT REF: CROESNEWYDD RD. 15223/E/01 E 

 

 
APPENDIX E –  
PERCOLATION TEST RESULTS 
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Site Surveying Services - A.M.I.C.E.S

42 Downham Road
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Client:

Site:

Job No: W11/40822 Test No: SA01 Test 1

Time (min) Depth (mm) Length (m) = 1.80

0 1160 Width (m) = 0.75

1 1260 Depth (m) = 1.50

2 1360

3 1470 1160mm

1470mm

1238mm

1315mm

1393mm

1.350

2.294

0.209

0.75

2.25

1.01E-03 normal test

n/a pit with stone

TB Date: 28/02/2011

KMH Date: 09/03/2011

MHW Date: 09/03/2011

 

Soil infiltration rate, f, (m/s) =

Soil infiltration rate, f, (m/s) =

Carried out by:

Checked by:

Base area of pit (m
2
) =

Eff area of loss 75 - 25% (m
2
) =

Volume outflow 75 - 25% (m
3
)  =

Input by:

CALCULATION OF SOIL INFILTRATION RATE

tp 75 (min) =

tp 25 (min) =

Notes

From the graph:

Size of 

Soakaway

Depth to water at start of test =

Depth to water at end of test =

Depth to water at 25% level =

SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365: 1991

BRE Digest 365, Figure 2, Page 5

BAM Construction Limited

WAST - Western Gateway Site

Depth to water at 75% level =

Depth to water at 50% level =
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Client:

Site:

Job No: W11/40822 Test No: SA01 Test 2

Time (min) Depth (mm) Length (m) = 1.80

0 1010 Width (m) = 0.75

1 1060 Depth (m) = 1.50

2 1100

5 1190 1010mm

6 1230 1490mm

7 1270 1130mm

8 1320 1250mm

9 1360 1370mm

13.5 1490

1.350

2.625

0.324

3

9

3.43E-04 normal test

n/a pit with stone

TB Date: 28/02/2011

KMH Date: 09/03/2011

MHW Date: 09/03/2011

 

Soil infiltration rate, f, (m/s) =

Soil infiltration rate, f, (m/s) =

Carried out by:

Checked by:

Base area of pit (m
2
) =

Eff area of loss 75 - 25% (m
2
) =

Volume outflow 75 - 25% (m
3
)  =

Input by:

CALCULATION OF SOIL INFILTRATION RATE

tp 75 (min) =

tp 25 (min) =

Notes

From the graph:

Size of 

Soakaway

Depth to water at start of test =

Depth to water at end of test =

Depth to water at 25% level =

SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365: 1991

BRE Digest 365, Figure 2, Page 5

BAM Construction Limited

WAST - Western Gateway Site

Depth to water at 75% level =

Depth to water at 50% level =
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Client:

Site:

Job No: W11/40822 Test No: SA01 Test 3

Time (min) Depth (mm) Length (m) = 1.80

0 1000 Width (m) = 0.75

1 1050 Depth (m) = 1.50

2 1090

3 1120 1000mm

4 1150 1500mm

7.5 1240 1125mm

8 1270 1250mm

9 1310 1375mm

10 1350

15 1450 1.350

17 1500 2.625

0.338

3

11

2.68E-04 normal test

n/a pit with stone

TB Date: 28/02/2011

KMH Date: 09/03/2011

MHW Date: 09/03/2011

 

SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365: 1991

BRE Digest 365, Figure 2, Page 5

BAM Construction Limited

WAST - Western Gateway Site

Depth to water at 75% level =

Depth to water at 50% level =

CALCULATION OF SOIL INFILTRATION RATE

tp 75 (min) =

tp 25 (min) =

Notes

From the graph:

Size of 

Soakaway

Depth to water at start of test =

Depth to water at end of test =

Depth to water at 25% level =

Soil infiltration rate, f, (m/s) =

Soil infiltration rate, f, (m/s) =

Carried out by:

Checked by:

Base area of pit (m
2
) =

Eff area of loss 75 - 25% (m
2
) =

Volume outflow 75 - 25% (m
3
)  =

Input by:
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Client:

Site:

Job No: W11/40822 Test No: SA02 Test 1

Time (min) Depth (mm) Length (m) = 1.80

0 1080 Width (m) = 0.65

2.5 1170 Depth (m) = 2.00

3.5 1190

4.5 1210 1080mm

6 1240 1950mm

7 1260 1298mm

8 1280 1515mm

15 1380 1733mm

25 1460

35 1530 1.170

55 1650 3.547

65 1730 0.509

77 1840

85 1950

9

65

4.27E-05 normal test

n/a pit with stone

TB Date: 28/02/2011

KMH Date: 09/03/2011

MHW Date: 09/03/2011

 

Soil infiltration rate, f, (m/s) =

Soil infiltration rate, f, (m/s) =

Carried out by:

Checked by:

Base area of pit (m
2
) =

Eff area of loss 75 - 25% (m
2
) =

Volume outflow 75 - 25% (m
3
)  =

Input by:

CALCULATION OF SOIL INFILTRATION RATE

tp 75 (min) =

tp 25 (min) =

Notes

From the graph:

Size of 

Soakaway

Depth to water at start of test =

Depth to water at end of test =

Depth to water at 25% level =

SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365: 1991

BRE Digest 365, Figure 2, Page 5

BAM Construction Limited

WAST - Western Gateway Site

Depth to water at 75% level =

Depth to water at 50% level =
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Client:

Site:

Job No: W11/40822 Test No: SA02 Test 2

Time (min) Depth (mm) Length (m) = 1.80

0 1080 Width (m) = 0.65

1 1100 Depth (m) = 2.00

2 1115

4.5 1140 1080mm

10 1190 1600mm

15 1240 1210mm

22 1290 1340mm

47 1460 1470mm

76 1600

1.170

4.404

0.304

12

48

3.20E-05 normal test

n/a pit with stone

TB Date: 28/02/2011

KMH Date: 09/03/2011

MHW Date: 09/03/2011

 

SOAKAWAY DESIGN IN ACCORDANCE WITH BRE DIGEST 365: 1991

BRE Digest 365, Figure 2, Page 5

BAM Construction Limited

WAST - Western Gateway Site

Depth to water at 75% level =

Depth to water at 50% level =

CALCULATION OF SOIL INFILTRATION RATE

tp 75 (min) =

tp 25 (min) =

Notes

From the graph:

Size of 
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Depth to water at start of test =

Depth to water at end of test =

Depth to water at 25% level =

Soil infiltration rate, f, (m/s) =

Soil infiltration rate, f, (m/s) =

Carried out by:
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APPENDIX F –  
FLOOD ROUTING 
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