
1 25 DCB 25/11/10 MP 25/11/10 SAD 25/11/10

2 25 MP 05/04/11 DCB 05/04/11 SAD 05/04/11

3

4

5

DATE

Introduction

Assumptions

DESIGN BASIS STATEMENT (Inc. sources of info/data, assumptions made, standards, etc.)

SUPERSEDES DOC No

DOCUMENT No

CALCULATIONS 7011-UA001881-UP21B-02

OFFICE PROJECT TITLE

CARDIFF NW Bicester Eco Development

SUBJECT SHEET No

TOTAL 

SHEETS

1 OF 37

DATE
APPROVED 

BY

Exemplar Site - SUDS Storage Structure Design Calculation

ISSUE AUTHOR DATE CHECKED BY DATE COMMENTS

This calculation has been prepared to assess the sizes of SUDS infiltration features throughout the site. Features 

have also been assessed with a restricted discharge to simulate worst case scenarion of discharge to 

watercourse at existing greenfield rates.

2) Design to accommodate 100 year rainfall events with a variety of durations in accordance with EA

requirements

1) Contributing area as per calculation 7015

Each basin has been assessed using WinDES (an industry standard drainge design package produced by 

Microdrainage).

5) In 'no infiltration' worst case scenario SuDS catchments 1,2,3,4 and 5 discharge to catchment 6.

6) In 'no infiltration' worst case scenario SuDS catchment 6 discharges to catchment 7.

7) In 'no infiltration' worst case scenario SuDS catchments 7, 8 and 9 discharge to the watercourse.

Results

Catchment Storage volume (m
3
) Discharge rate in 'no infiltration' scenario

1 250 5

2 245 5

3 120 5

4 190 5

5 165 5

6 55 15

7 135 20

8 175 10

9 405 10

Combined discharge to watercourse = 20 + 10 + 10 = 40 l/s

requirements

3) Climate change factor of 30% applied to rainfall

A caclulation titled 'infiltration' is for a SuDS feature tested for discharge by infitlration alone. 

A caclulation titled 'no infiltration' is for a SuDS feature tested for discharge to watercourse. 

4) Existing greenfield runoff rate calculated as 40 l/s (Ref. Report 3501-UA001881 Flood Risk Assessment - 

Exemplar Site)



















































































































































1 1 MP 25/03/11 DCB 25/03/11 SAD 25/03/11

2

3

4

5

DATE

Introduction

Assumptions

1) Contributing areas are derived from the area of impermeable paving adjacent to the SuDS features within the catchment, plus 

20% of the remaining impermeable area for the catchment.

3) Main commercial areas are assumed to provide surface water storage within the plot boundary, and have been omitted from 

1) Catchment areas are as shown on drawings 7160 & 7161 UA001881-UP21D-02, and have been measured for this calculation 

using AutoCAD.

This calculation has been prepared to establish the contributing impermeable area for each group of SuDS features based on 

topographically derived catchment areas.

DESIGN BASIS STATEMENT (Inc. sources of info/data, assumptions made, standards, etc.)

SUPERSEDES DOC No

DOCUMENT No

CALCULATIONS 7015-UA001881-UP21B-01

OFFICE PROJECT TITLE

CARDIFF NW Bicester Eco Development

SUBJECT SHEET No

TOTAL SHEETS

1 OF 1

DATE
APPROVED 

BY
DATE

Surface Water Catchment Areas

ISSUE AUTHOR COMMENTSDATE CHECKED BY

Calculation

1 2.00 0.13 0.38 0.50

2 2.15 0.10 0.41 0.51

3 0.28 0.28

4 1.55 0.09 0.29 0.38

5 1.45 0.08 0.28 0.35

6 0.10 0.10

7 1.45 0.15 0.26 0.41

8 1.20 0.22 0.20 0.42

9 2.85 0.34 0.50 0.84

3) Main commercial areas are assumed to provide surface water storage within the plot boundary, and have been omitted from 

these calculations.

Catchment

Total 

Catchment 

Area (ha)

Impermeable 

Paving (ha)

20% of 

Remaining 

Catchment (ha)

Contributing 

Area (ha)



1 1 DCB 25/03/11 MP 25/03/11 SAD 25/03/11

2

3

4

5

DATE

Introduction

Assumptions

Cardiff NW Bicester Eco-Town

DOCUMENT No

CALCULATIONS
7016-UA001881-UP21B-01

OFFICE PROJECT TITLE

SUBJECT SHEET No

Greenfield Runoff - Volumetric Calculation 1 OF 1

ISSUE
TOTAL 

SHEETS
AUTHOR DATE CHECKED BY DATE

APPROVED 

BY
DATE COMMENTS

This calculation has been prepared to assess the greenfield runoff volume in accordance with The SUDS Manual 

(CIRIA) - Section 4.2.2: Estimating greenfield runoff volumes.

For the purpose of this calculation we have used the FSSR 16 runoff model - fixed percentage runoff, assuming 

larger rainfall depths.

SUPERSEDES DOC No

DESIGN BASIS STATEMENT (Inc. sources of info/data, assumptions made, standards, etc.)

1) Catchment Area = 17.5 Ha1) Catchment Area = 17.5 Ha

   Percentage Runoff (PRRURAL) =SPR + DPRCWI + DPRRAIN

●   DPRCWI = 0.25 x (CWI - 125) = -5.5

2) SPR = 13.1 (obtained from FEH descriptors)

3) CWI = 103 (obtained from The SUDS Manual - Fig 4.4 for an annual average rainfall of 647mm)

4) Rainfall Depth (P) = 62.5mm (obtained through Windes modelling for the 100 year 360 minute storm)

The SUDS Manual - Box 4.3:

Results

Therefore:

   PRRURAL =13.1 + (-5.5) + 4.0 = 11.6 %

The SUDS Manual - Section 4.2.2:

Where:

●   DPRRAIN = 0.45 (P - 40)
0.7

 = 4.0

Runoff Volume = Percentage Runoff (PR) x Catchment Area x Rainfall Depth

                      = 0.116 x 175,000 x 0.0625

                      = 1,270 m
3

Assuming the proposed development is to be limited to the same runoff volume of 1,270m
3
, this would equate to the discharge 

volume from a developed area of approximately 25,400m
2
 (2.5 Ha), assuming a PR of 80%.

The above runoff volume represents the approximate existing greenfield runoff for the undeveloped Exemplar Site.
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Appendix E 

FOUL WATER LOADINGS 
 

7006-UA001881- Site Sewage Generation 

 

 
  



1 2 DB 02/09/10 SD 02/09/10 SD 02/09/10

2 2 DB 12/11/10 MP 12/11/10 SD 12/11/10

3 2 DB 25/11/10 MP 25/11/10 SD 25/11/10

4

5

DATE

Property information (use, size, etc.):

Water Demand:

Conventional Development Rates: 

     Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005)

AUTHOR DATE CHECKED BY

DESIGN BASIS STATEMENT (Inc. sources of info/data, assumptions made, standards, etc.)

SUPERSEDES DOC No

Plot areas and land use split in accordance with data provided within the Exemplar Site masterplan non-

residential buildings brief (4/11/2010) and Accommodation Schedule (29/10/1010).

DOCUMENT No

CALCULATIONS 7006-UA001881-UP21B-03

OFFICE PROJECT TITLE

CARDIFF NW Bicester Eco Development

SUBJECT SHEET No

TOTAL 

SHEETS

1 OF 2

DATE
APPROVED 

BY
DATE COMMENTS

Exemplar Site Sewage Generation Calculation

ISSUE

     Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005)

Sustainable Development Rates: 

     Code For Sustainable Homes Technical Guide (May 2009 - Version 2)

     BREEAM Offices - Assessment Prediction Checklist



NW Bicester Eco Development

7006-UA001881-UP21B-03

Exemplar Site Sewage Generation Calculation

Land Use Area (m2)
Number of 

Properties
Total Population

Water 

Consumption 

(l/person[m2]/day)

Rainwater Harvesting 

Contribution 

(l/person[m2]/day)

Average Discharge  

(l/day)

Average Discharge  

(l/s)

Peak Discharge

(l/s)

Residential 400 1151 80 12.00 105,928.80 3.68 22.07

Social / Community 540 N/A 123 6.5 0.98 920.45 0.03 0.19

Commercial 3,610 N/A 820 6.5 0.98 6,153.41 0.21 1.28

Restaurant 300 N/A 68 162 24.30 12,702.27 0.44 2.65

Retail / Leisure 660 N/A N/A 2.4 0.36 1,821.60 0.06 0.38

Education 1,110 N/A 139 48 7.20 7,659.00 0.27 1.60

135,185.54 4.69 28.16

135,186 5 28

Assumptions:

Factors

Peaking Factor 6 [Conversion from average discharge rate to peak discharge rate]

Infiltration 0%

Rainwater Harvesting 15% [Additional contribution to foul discharge rates]

Residential:

Baseline for Conventional Development 150 l/person/day [Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005): General Housing = 600 l/property/day]

Sustainable Development 80 l/person/day [Code for Sustainable Homes (Level 6)]

Residential split

Affordable 123

Private 270

Residents per property

Affordable 4.40

Private 2.26

Water consumption assumed to be over an 8 hour day

Commercial (Offices / Hairdressers) and Social / Community:

Baseline for Conventional Development 33 l/person/day [Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005): Offices = 750 l/100m2/day (population density as below)]

Sustainable Development 6.5 l/person/day [BREEAM Offices 2005 (16-24 points): 1.5m3 per person per year (assume 230 working days per year)]

Staff density 4.4 m2/person [The Workplace (Health, Safety & Welfare) Regulations 1992: Minimum working space = 11m3 (assume 2.5m high)]

Water consumption assumed to be over an 8 hour day

Restaurant (Take-away / Pub):

Baseline for Conventional Development 270 l/person/day [Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005): Restaurant = 270 l/seat/day (population density as below)]

Sustainable Development 162 l/person/day [Assume 40% reduction from baseline]

Staff / customer density 4.4 m2/person [Assumption - The Workplace (Health, Safety & Welfare) Regulations 1992: Minimum working space = 11m3 (assume 2.5m high)]

Water consumption assumed to be over an 8 hour day

Retail / Leisure:

Baseline for Conventional Development 4 l/m2/day [Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005): Shopping Centre = 400 l/100m2/day]

Sustainable Development 2.4 l/m2/day [Assume 40% reduction from baseline]

Water consumption assumed to be over an 8 hour day

Education:

Baseline for Conventional Development 80 l/person/day [Thames Water Guidelines for Undertaking Sewerage Modelling (November 2005): School]

Sustainable Development 48 l/person/day [Assume 40% reduction from baseline]

Pupil density 8 m2/pupil [Assumption]

Water consumption assumed to be over an 8 hour day

Development Total
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Appendix F 

CORRESPONDENCE 
 

TW email 23 Nov 2010 

 



Subject: FW: NW Bicester eco-town - Kick-off meeting with Thames Water

-----Original Message-----

From: Andrew.Forestiero@thameswater.co.uk 

[mailto:Andrew.Forestiero@thameswater.co.uk] 

Sent: 22 November 2010 23:13

To: Michael Pearson

Cc: Angela.Barugh@thameswater.co.uk; Geoff.Nokes@thameswater.co.uk; 

Karl.Tuchscherer@thameswater.co.uk; Nick.Ayling@thameswater.co.uk; 

Pete.Pearce@thameswater.co.uk
Subject: RE: NW Bicester eco-town - Kick-off meeting with Thames Water

Dear Mike,

Apologies for the delay in responding. Geoff Nokes made the following point

in relation to the Exemplar site:

A Grampian condition will be imposed on this planned development to ensure

that any identified reinforcement works will be carried out prior to

occupation and thus avoid detrimental impact on our wastewater network. It

should be possible to accommodate much of the Exemplar site without

reinforcement but the trigger point will need to be identified prior to

occupation and this will be the condition, especially as the Mid Level
Sustainability Peak Discharge may have not yet been agreed on this first
phase.

I understand that you are progressing matters with Karl regarding water
network reinforcement.

Hope this helps.

Kind regards,

Andy

Andy Forestiero
Customer Led Manager
Developer Services
07747 642805
Int. 42805




