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EXECUTIVESUMMARY

This Flood Risk Assessment (FRA) is compliant with the requirements set out in
Planning Policy Statement 25 - Development and Flood Risk (PPS25). It has been
produced on behalf of UK Coal Mining lid in respect of a planning application for a
residential and employment development at little Houghton, South Yorkshire.

The proposed development site is located east of Barnsley and is situated on the site
of a disused coal mine that has been compacted and backfilled. As such it is
presently unused and comprises open grassland. Ground levels on the site range from
approximately 32m - 42m AOD.

Indicative flood zone mapping for the area was extracted from the Environment
Agency website. This mapping indicates that the site lies within Flood Zone 1, which
comprises land assessed as having less than a 1 in 1000 annual probability of
flooding «0.1 %). The highest vulnerability class of land use with the proposed
development is the 'More Vulnerable' residential use. The development is therefore
considered to be an appropriate use within this flood zone and is sequentially
preferable in terms of flood risk.

The River Dearne is located to the west of the proposed development site, and it has
been confirmed that the site is located outside the extent of the extreme flood zone
of the river. Pluvial runoff and sewer flooding have also been identified as sources of
flood risk, though the current ground levels are arranged in such a way as to direct
surface water and sewer flooding away from the site.

For the purposes of hydrological analysis the site is considered greenfield. Surface
water runoff from the development must be restricted to the existing QBAR rate of
7.0 lis. It is understood that the proposed development will generate an impermeable
area of approximately 2.79 hectares on a total site area of 4.46 hectares. The
increased surface water discharge must be attenuated before being discharged to
sewer outfalls and the attenuation volume has been designed to include a 30%
allowance for the possible effects of climate change.

As the site is located within Flood Zone 1, finished floor levels will be set according
to practical and operational requirements. Sustainable Urban Drainage Systems
(SuDS) must be incorporated into the drainage design where possible as a measure to
further reducing the volume and increasing the quality of surface water runoff. This
will be dealt with during detailed drainage design.

In accordance with the requirements set out in Planning Policy Statement 25 -
Development and Flood Risk, and subject to the mitigation measures recommended,
the development is not considered to be at significant risk of flooding and will not
increase flood risk elsewhere in the wider catchment.
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1.0 SUMMARY INFORMATION

1.1 This Flood Risk Assessment (FRA) is compliant with the requirements set out
in Planning Policy Statement 25 - Development and Flood Risk (PPS25). The
FRA has been produced on behalf of UK Coal Mining Limited in respect of a
planning application for the proposed residential and employment development
at Little Houghton.

1.2 The report is based on the following information:

1.3

1.4

1.5

1.6

'1
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Introduction

• South Yorkshire

h Council

Table 1.1 - Site Summary

Ii) Topographical Survey Drawing by UK Coal Mining Ltd, Drawing No.
48/D34.

Iii) Site Boundary Plan by Pod, Drawing no. 025-UKC·02-01
liii) OS Explorer Series Mapping
liv) Environment Agency consultation.

Existing Site

The proposed development site is located towards the northern edge of the
settlement of Little Houghton. In a wider context, this is approximately 11km
east of Barnsley town centre and 1km north of the town of Darfield. A site
location plan is included as Figure 1.

The site is bordered to the west by the A6195 Coalfields Link Road and to the
south by Middlecliffe Lane with residential buildin9s beyond. To the east is an
electricity sub-station and to the north the land comprises grazed grassland.
The northwest of the site is bordered by an unoccupied warehouse building.

The mine on the site became disused approximately 15 years ago and has
been compacted and backfilled. As such, the site presently remains
undeveloped, and is largely given over as open grassland. Therefore the site is
considered permeable in nature. The site covers a total area of approximately
4.46 hectares.

Existing ground levels on the site range from approximately 32m - 42m AOD.
A topographical survey is included as Appendix A.
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Proposed Development

1,7 The development proposal includes the construction of a mixed residential and
employment development. At the time of writing this report, a master plan
was currently unavailable, but a site boundary plan has been included as
Appendix B.

Flood Zone Classification

1.8 Indicative flood zone mapping for the area was extracted from the
Environment Agency lEA) website. This mapping indicates areas that may be
at risk 01 flooding without taking into account existing flood defences. Printed
extracts 01 the EA website are included as Figure 2.

1.9 The mapping indicates the site is located within Flood Zone 1. This is
designated as land assessed as having less than a 1 in 1000 annual probability
of flooding « O.1%) in accordance with Planning Policy Statement 25 -
Development and Flood Risk lPPS 25).

3
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2.0 SOURCESOF FLOOD RISK

2,1 This section identifies the potential sources of flood risk to the site. The
significance of these sources of flood risk is investigated further in Section 4.0
of this report.

MtriJi;J~!~ml!m.mjfu1tm~·:~:":_.--.._-~:.:_-~~,.:.,._~:'~..;"-~~.';.--..~J~
Fluvial -I' River Dearne
Tidal X The site is not located near to the coast.
Canals X No canals are found in the vicinity of the site.
Groundwater X The area has no history of groundwater flooding.
Sewers -I' The development may alter discharge into nearby

sewers.
Reservoirs X There are no reservoirs near to the site.
Pluvial ./ Nearby topography may direct pluvial runoff
runoff towards the site.
Development -I' Could increase flood risk to wider catchment
DrainaQe

Table 2.1 - Potential Flood Sources

2.2 The River Dearne is located approximately 250m to the western boundary of
the site.

2.3 The site may be at risk from overland flows from pluvial runoff from the
surrounding area. However. due to the existing ground levels on the site.
pluvial flows and sewer flooding will generally be diverted away from the
development site.

2.4 The development will generate an increase in impermeable area and so will
increase the level of surface water discharge being shed from the site. This
will require mitigation and the increase in discharge levels must be attenuated
before being discharged to the sewer network.
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3.0 SEQUENTIAL TEST

3.1 Table 02 of Planning Policy Statement 25 classifies land use according to its
vulnerability to the effects of flooding. The residential development aspect of
this proposal is classed as 'More Vulnerable' and the employment zone as
'less Vulnerable'.

3.2 From the flood zone maps it can be seen that the site is designated as being
within Flood Zone 1. This flood zone is described as being:

Zone 1 - low Probability
This zone comprises land assessed as having a less than 1 in 1000 annual
probability of river flooding in any year «0.1 'Yo)

Appropriate Uses - All uses appropriate

3.3 Both development classes are considered a suitable use of land within Flood
Zone 1. Therefore it can be concluded that the development is sequentially
preferable in terms of flood risk.
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4.0 FLOOD RISK ASSESSMENT

Risk of Flooding to Proposed Development

4.1 The Environment Agency was consulted and asked to provide historic flood
records and modelled flood levels for the River Dearne in the vIcinity of the
site. The Environment Agency has confirmed that the site is located within
Flood Zone 1. This correspondence is included as Appendix C.

4.2 The current levels on the site are arranged in such a way as to direct pluvial
runoff away from the site towards the A6195 ICoalfields link Road). Any
sewer flooding will also be diverted in a similar manner.

4.3 Therefore. it can be concluded that the site is not considered to be at
significant risk of flooding from fluvial. sewer or pluvial sources.

Effect of Development on Wider Catchment

4.4 As the proposed site is mainly permeable in nature. it is classed as a greenfield
site for the purposes of hydrological analysis of the existing runoff. Any
development will increase the impermeable footprint of the site. As such. an
increase in surface water runoff will arise that will require mitigation.

6
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5.0 flOOD RISKMITIGATION

Finished Levels

5.1 The Environment Agency recommends that finished floor levels should be set
at a minimum of 600mm above the modelled 100·year flood level. As the site
lies outside of the extent of the extreme flood lone, finished floor levels
should be set according to operational and practical considerations.

Drainage Arrangements

5.2 As the proposed development will increase the impermeable footprint of the
site, surface water runoff rates will increase. As such, discharge from the
proposed development will be restricted to the existing OBAR rate of 7.0 lis.
WinDes extracts have been included as Appendix D.

r 5.3 The Wallingford Procedure was used to calculate the runoff from the proposed
development. It is understood that the proposed development will generate
impermeable surfaces on approximately 2.79 hectares of the site. The
proposed development runoff rates are summarised in Table 5.1 below.
Calculations are shown in Appendix E.I
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,:!.': J;"ol .~.)"1:j ~:I '-":·I·l,Jt.' 1171':')~' t:Y·)!H' h,.l "]'lcJ

_;1011');'.1 !J' ~ =.l·l'lo): l,-... ~I '. ,~,

l-vear 2.3 223.69 225.99
30-year 4.7 547.98 552.68
100-year 5.5 709.30 714.80

Table 5.1 - Proposed Development Runoff Rates

5.4 An attenuation volume will be provided to store the excess surface water
flows before being discharged to existing outfalls. A 30% increase in rainfall to
allow for the possible effects of climate change has been incorporated into the
calculation. A summary of the attenuation volumes is shewn in Table 5.2
below. WinDes calculations are included as Appendix F.

.:t )~u·-· ':l;-f '~I '~;-..hq, '')~d';-'' "''''')').'·1·1 " '11·1-,1
!) I~ ,:lc;;- ~rom. '1)" n ., ,.' r

~1rlo .....,.J:1.-).)"

l-year 960 Winter 429
30-year 1440 Winter 1151

100-year 1440 Winter 1563

100-year + 30% 2160 Winter 2176

Table 5.2 - Proposed Storage Requirements

5.5 Sustainable Drainage Systems (SuDS) should be incorporated into the detailed
drainage design where possible as a measure to reduce the volume and
increase the quality of surface water resulting from the development. This
design will also include an allowance for climate change.

7
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5.6 Attenuation could be provided in the form of above-ground storage basins,
permeable paving systems, swales etc and will be investigated further at the
detailed drainage design stage.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 The development may proceed without being subject to significant risk from
flooding.

6.2 As the site lies outside the extent of the extreme flood zone, finished floor
level will be set according to operational and practical requirements.

6.3 Flood risk through the wider catchment will not increase as a result of the
development's contribution to flood flows from proposed drainage subject to
the following recommendations:"I

I
• Surface water runoff rates are restricted to the existing QBAR rate

of 7.0 lis.

• An attenuation volume is provided for additional surface water
discharge before it is discharged to existing outfalls.

j
j

• Appropriate Sustainable Urban Drainage Systems (SuDS) are to be
integrated into the detailed drainage design where possible.

6.4 In accordance with the requirements set out in Planning Policy Statement 25 -
Development and Flood Risk, and subject to the mitigation measures
recommended, the development is not considered to be at risk from flooding
and will not have an adverse impact on flood risk elsewhere.,
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Figure 1

Site Location Plan
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Indicative Floodplain Maps
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Appendix A

Topographical Survey
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Appendix B

Site Plan
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Environment Agency Correspondence
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REeD 3 1 MAR :~83

\1'=---,---f(', ~E.' I ~:: •----r---------
~----- 1;-.----Dear Darren +.. J:_~":'
b__ ..l-- ---'

RE: Flood Risk Assessment Little Houghton, Near Barnsley

RFII2008/3983

creating a better place a EnvironmentVI-'.Agency
BWB COI'ISI, 1>.1" C ' ',)1--------

Date: 28 March 2008

Thank you for your enquiry which was received on 2008 and payment taken.

Development Control

We have no record of this site having suffered flooding
Our indicative "Flood Zone Maps' show this site to be in PPS25 zone 1.
For sites in PPS25 zone 1 in excess of 1 ha a Flood Risk Assessment is required,
the details for this are shown on www.pipernetworking.com , see Browse the EA
Flood Risk Standing Advice ... ,llood Risk Assessment Notes 1 to 3, see note 1.

Flood Risk Mapping & Data

The Flood Map
We provide the Flood Map (see enclosed extract).

What is the Flood Map?

The Flood Map is a new multi-layered map which provides information on flooding
from rivers and the sea for England and Wales. The Flood Map also has information
on flood defences and the areas benefiting from those flood defences.

The Flood Map consists of the following layers of information:

1. Flooding from rivers or sea without defences - the natural flood plain area that
could be affected in the event of flooding from rivers and the sea - Flood Zone 3 on
the enclosed map.
- For flooding from rivers the map indicates the extent of a flood with a 1% (1 in 100)
chance of happening each year
- For flooding from the sea the map shows the extent of a flood with a 0.5% (1 in
200) chance of happening each year

2. Extent of extreme flood - the extent of a flood with a 0.1% (1 in 1000) chance of
happening each year - Flood Zone 2 on the enclosed map.

Phoenix House, Global Avenue, Leeds, LS11 8PG
Customer services line: 08708 506 506
Email: enquiries@envimnment-agency.gov.uk
WNW.enYironmenl-agency.gov.uk

'OF created with pdfFactory Pro trial version www.software-partners.co.uk
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External Relations Officer

3. Flood defences built in the last five years to protect against river floods with a 1%
(1 in 100) chance of happening each year, together with some, but not all, older
defences and defences which protect against smaller floods.

4. Areas benefiting from flood defences - areas that benefit from the flood defences
shown, in the event of a river flood with a 1% (1 in 100) chance of happening each
year, or a flood from the sea with a 0.5% (1 in 200) chance of happening each year.
If the defences were not there, these areas would flood.

Flood History
To the best of our knowledge there is no known flood history for this site. However,
in close proximity to this location we do have some flood history available (see
enclosed map).

June/July 2007 Floods
This flood history does not take into account the June 2007 flood event. We are
currently processing this information. Extents and levels may be available for this
area later this year.

Asset Drawings
Please find enclosed asset drawing(s) showing location of all (Agency and non
Agency maintained) flood defences and channels.

Flood Modelling - River Don
The River Don Catchment Flood Model was completed by Jeremy Benn Associates
in May 2004. See enclosed the ISIS Hydraulic Model Summary Sheets showing
modelled water levels and flows for 5 different retum periods.

This infonmation is provided subject to the enclosed notice which you should read.

Yours sincerely,

'DF created with pdfFactory Pro trial version www.software-partners.co.uk
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I Environment Agency'" North East Region

Re-working of the River Don Model
ISIS Hydraulic Model SummolJ Sheet
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Summary 01Results

Profile AEP Flow W.tarL" .. VoIoclty
No (%) (m"31s) (mAOO) (mI,)
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I Environment Agency - North East Region

Re-working 01 the River Don Model
ISIS Hydraulic Model Summary Sheet
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I
I Environment Agency .. North East Region

Re-working or the Riv.er Don Model
ISIS Hydraulic Model Summary Sheet

I Location Plan

I

Level of Len Bank 26.130 mAOO

Leva<of Right Bank 28.190 mAOO
Al.P-.AnrNIlIfKNC;Ience""~t .. In.whefe ToORevn~l"~

I
I
I
I ."-~ ••__ e- .....~_

I
I
I
I

Cross Section Rllrerences

Rivet: ORN

Reach: 01

Chak1age: 13805

Section Type: SECTION

OSNGR: SE 41872 05558

Survey Dwg Ref: N/A

I
I
I
I

Photogroph Ref: OEAR_1380SJPG

Next
Section D/s: 13676U
Section U/s: 14055

Rating Curve
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Summary of Results Cross Section Prom.

Profile AEP Flow Water Level Velocity
No (%) tm"3/5) (mAOO) (mi.)

1 4.00 49.1 27.158 1.00

2 2.00 57.5 27.821 1,14 - ..
0

3 1.33 58.6 27.770 1.15
~ n
Ell

4 1.00 59.3 27.972 1.17 •~
5 0.87 60.5 2B.145 1.18 ~..
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Din»o:lml

I
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Environment Agency· North East Reglon
R.-working of the Rivet'Don Model
ISIS Hydraunc Model Summary Sheet

I
I
I
I
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Cross Section References -1

Yj

I
I
I
I
I

River: ORN

,..

I
I
I
I

Sul1'WnWJ of Results

Profile AEP
No (%)

1 4.00

2 2.00

3 1.33

4 1.00

5 0.67

Reach: 01

Chalnage: 14055

I

Section Type: SECTION

05NGR: 5<41911 058Cl-4

Survey DINQ Ref: NlA

PhotogrO"" ReI: OEAR_14055.JPG

Next
Section D/s: 13805
Section Uls: 14304

Rating ClJnlle
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Cross Section Profile

Flow Water""" Velocity
(mA3/_) (mAOD) (mi.)
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36.9 27.736 0.75 -"
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38.1 28.236 0.76 ~ If
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U•

Lcvcf 01 left Bank 26,810 mAOD

Level or Rig'" a""k 26.630 mAOO
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Environment Agency - North East Region
Re-wOI'king of the RiYer Don Model
ISIS Hydraulic Model Summary Sheet

I
I
I
I

Loc::ation Plan

oe:-_ ...__ (C__ ._,..

Cross Section Relerences

I
I
I
I
I

River: DRN

Reach: 01

Chainago: 14304

Section Type: SECTION

OS NGR: SE 41794 06026

,..

I
I
I
I

Summ., or Resufts

AEP
(%)

4.00

2.00

1.33

1.00

0.67

Flow
(m~3/.)

34.2

36.8

37.3

37.6

38.0

WatM'LneI
(mAOD)

27.408

27.769

27.905

28.087

28.248

Pro".
No

Velocity
(mi.)

1.06

1.09

1.09
1.10

1.11

Survey Dwg Rei: NlA

Photogra"" Ref: DEAR_14304.JPG

Nexl
Section O/s: 14055
Sactlon Ufo: 14SS-4

Ratingc ......
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I
I
I Environment Agency· North East Region

Re-working 01 the River Don Model
ISIS Hydraulic Model Summary Sheel

I location Pllin

I
Level 01 Lei. Bank 28.530 mAOO

Level 0' RIgl1I Bank 27.600 mAOD
AEP;.-......E~ProCl.1Olllt .11T.__ uT~A~""~I'f.-l

I
•. '-I II··..··,

". W::wlIlnp.....-

I
I
I

CrossSectionR.'.ences

I
I
I
I
I SurnrrMlry 0' Results

Profile AEP Flow Waar Lev.1 Velocity
No (%) (.... 11.) (mAOD) (mi.,

4.00 3'.2 27.560 1.13

2 2.00 36.9 27.8'6 1.15
3 1.33 37.5 27.959 1.16
4 1.00 37.7 28.1IS 1.16

5 0.67 38.2 28.264 1.17

I
I

I

River: DRN

n.

I

Reach: 01

I

Chainage: 14SS.

Section Type: SECTION

as NGR: SE 41627 06213

5l.<vey Dwg Ref: N/A

Photograph Ref: DEAR_14554JPG

Next
Section 0/,,: l43Q.4
Section U/s: 14806
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I
I Environment Agency - North East Region

R.-working or the River Don Model
ISIS Hydrauroc Model Summary Sheet

I Location Plen

I

levet of Len Bank 28.060 mAOD

Level of Right Bank 21.850 mAOa
AEP;~ftto:edanl:e~ • In ........ , .~nPl'Oodrt._

I
I
I 'e-~ ..__ e-- ....., _

I
I
I
I
I s..rnn-y 01 Results

Profale AEP Flow W.I.rLew" Voloclly
No (%) (m.3I,) jrnACa) tm/,)

4.00 34.8 27.162 0.79

2 2.00 38.2 27.953 0.80

3 1.33 39.6 28.034 0.80

4 1.00 40.5 28.154 o.ao

5 0.67 43.2 2a.296 0.80

I
I
I
I

Cross Section R.ferenc •• y
j

...

I

DRN

Reach: 01

I

ChaiNlge: 14806

SectJon Type: SECTION

OSNGR: SE 4144006383

Scovey Dwg Ref: N/A

Photograph Ref: OEAR_ 14806.JPG

Nelli
Section O/s: 14554
Section Uls: 149980
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I
I
I Environment Agency. North East Region

Re-working or the River Don Model
ISIS Hydraulic Modal Summary Sheet

I Lucation Plan Cross Section References y
j

River: DRN

I

SE 41402 06509

Reach: 01

Chalnage: 14998D

I Section Type, SECTION

I S\Jrvey Dwg Ref: N/A

Photograph Rei: DEAR_14998bJPG

I .r-~ ..__ t__ ........'_ ... Next
Section O/s: 1-4606
Section Uls: 14998U

I RatingCwve
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"100 .... 51. ua fl. 100 IUI ' • .0 no

0iKh0<g0 1m"31s1

I "*----~-
I SUf1'1mIIry of Results Cross Section Prom.

Profile AEP Flow Waler Level Velocity
No (%) (mA3Is) ImAOD) (m1sl

1 4.00 62.7 27.759 1.37

2 2.00 72.8 27.932 1.53 -"
~,

3 1.33 76.8 27.997 1.61 E

4 1.00 80.1 28,099 1.65 i '
5 0.67 88,5 28,240 1.74

~ z

" ,..
" " "Dill~n~C'llnl

I
I
I
I Lev .. of Lelt Bank 28.060 mAOD

Level of RighI Bank 27.850 mAOD
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Results Page I of I

Layer: Defence

Asset Ref. Asset
Type

Asset
Prol.
Type

Description Location Design
Bank Maintainer Standard

raised
LITTLE

1231302560301L05 defence GRASS Environment 30
(man- EMBANKMENT HOUGHTON left Agency fluvial
made) BRIDGE

raised
1231302560301R03 defence GRASS U/S OF right Environment 30 fluvial(man- EMBANKMENT WEIR Agency

made)
raised GRASS

1231302560301106 defence EMBANKMENT U/S OF
left Environment 30 fluvial(man- (ACTS AS WEIR Agency

made) SPILLWAY)
raised

1231302560301L07 defence GRASS UIS OF left Environment 30 fluvial(man- EMBANKMENT WEIR Agency
made)

1231302560301108 maintained NATURAL LITTlE private 30 fluvialchannel GROUND HOUGHTON left
raised

1231302560301L09 defence GRASS U/S OF left Environment 30 fluvial(man- EMBANKMENT WEIR Agency
made)

14/03/2008
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General Enquiries: 08708 506 506
General Enq.Jiri9s (Mlnlcom): 08702 422 549

Flood Enenl and FloocI Levels· Information
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.'

Flooding History:
Flood Levels &
Flood Extents

Legend
-- Main River

Autumn 2000 Flood Event Rood level (m)

c:=J River Don 1947 FlOOdEvenl Flood Exlent

[ '.~~ Autumn 2000 Flood Event Rood Extent

1:3,141
when reproduced @ A3Little
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1. Nothing in this notice will in any way restrict your statutory or any other rights of access to the
Information. If you wish to do anything in excess of those rights you may do so in accordance
with the following paragraphs only if you agree to all the terms.

2. All intellectual property rights in the documents, data or information supplied to you (referred
to as "the Information") whether owned by the Environment Agency (referred to as "Agency
Information") or third parties (referred to as "Third Party Information") will continue to be
owned by them.

3. The Information has not been prepared to meet your or anyone else's individual requirements.
It is your responsibility to ensure that the Information meets your needs.

4. The Environment Agency cannot ensure and therefore gives no promise that the Information
in its possession will always be accurate, complete" up to date or valid.

5. The Environment Agency will take reasonable precautions to ensure that we provide you with
an accurate copy of the Information from our records.

6. If we have:specified 'that you must pay us for supply of the Information you must pay us
before we respond to your request. You will only be able to cancel and request your fee back
up to the point when we start work on providing the requested information.

7. If you have asked for the Information to be supplied in an electronic format we cannot
guarantee that either the disk or the data file is free of any defects and you should check it for
viruses and other items that may affect your computer.

8. Use of Third Party Information, including copying, must be limited to statutory rights. This
generally means lhat you will need to seek permission to copy. Third Party Information may
include information from our public registers, which has been supplied to us by a third party,
for example the Information provided in an application form.

Permitted use of Agency Information

9. As you have paid us our internal commercial usage charge (currently £10) you may take
unlimited copies of Agency Information (exactly as it is) for the internal purposes of your
business (commercial internal limited use), provided that:

a) you ensure that all copies are attributed to the Environment Agency;
b) you do no\ amend or alter the Information, or merge it with other information;
c) you do not supply the Information (or any information derived from, or based on the use of

it) to others,
1O.lf you are a professional advisor and you hove paid us our internal commercial usage charge

(currently £10) you may in addition to the rigllts in paragraph 9, give copies of Agency
Information (exactly as it is) to your client and any other person who reasonably requires a
copy (limited professional use J. provided that:
a) any copies you send are in connection with the specific transaction or matter for which

you obtainecl the Information from the Environment Agency;
b) you make no chm~le for supplying tile Information otller than for lour actual cosls and

time incurrecl;
ci you attach Elcopy of tillS notice ancl require all recipients to cOlnpl::with il

Recipients of Infolrlliltlon uncler this paragrClphdo not need to pily an'..'acldltional fee as lon9
ElStlley use tile InlolrllCllion exactly as It IS, InternElllyancl only for Ille same specifl"
transaction or matter.

11 Please contact us if you need permission for any other use .•
It is important that you also read any additional information or warning we give you about

• specific Information,
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CONSULTING

Appendix D

Existing Runoff Calculations



I
BWB Partnership

I

I
Return Period (years)
Area (Ha)
SAAR (rom)

100
4.460

618.000

Soil
Urban

Region Number

0.300
0.000

3

I 3-4 Kayes Walk
Lace Market
Nottinaharn NGl lPY
Date 28 November 2008 13:46
File

Designed By daniel.allurn
Checked ByI Elstree Cornputinq Ltd Source Control W.ll.2 net

I
ICP SUDS Mean Annual Flood

Input

I

Results

QBAR Rural
QBAR Urban

Q 100 years

Q 1 year
Q 30 years
Q 100 years

1/_

I 7.0
7.0

14.6

6.0
12.3
14.6

I
I
I
I
I
I
I
I
I

I
I
II ©1982-2008 Micro Draina e
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CONSUL T1NG

Appendix E

Wallingford Procedure Calculations



------------------------- --- ----

223.691/5 Impermeable runoff

I
I
I
I
I
I Wallingford Procedure

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Job No. UKC040 Calc. No.lSketch No. Rev. A
Date prepared

Proiect: Little Houghton, South Yorkshire 28.11.2008 Prepared by DA

Title: Proposed Development Runoff Rates Authorised by TG

Q = 2.78 • Aimp • i

Where: Amp

i
= Impermeable Area (ha)
= Rainfall Intensity

1 Year Runoff Rate

Q =
=
+

=

2.78·2.79·28.84

2.3 115 Permeable runoff

225.99 lIs Total runoff

30 Year Runoff Rate

Q =
=
+

=

2.78·2.79·70.65

547.98 115 Impermeable runoff

4.7 115 Permeable runoff

552.68 lis Total runoff

100 Year Runoff Rate

Q = 2.78·2.79·91.45

= 709.31/5 Impermeable runoff

+ 5.5 I/s Permeable runoff

= 714.8 lIs Total runoff
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Appendix F

Attenuation Volume Calculations



I

BWB Partnership m ·C·· II3-4 Kayes Walk
Lace Market U T" Jff)' '.....Nottinaham NGl IPY
Date 2B November 200B 14:17 Designed By daniel.allum .- .tI.r. U"f":{oL~
File UKC040 1YR TO QBAR. SRC Checked Bv '. ~
Elstree Computing Ltd Source Control W.l1.2 net

Summary of Results for 1 year Return Period

Storm. MAximum MaXiDl.WD Haxilll.UIll MaximUlll Maxi.mWll OVer:tlow Maxiau-.
Duration Control Overt'lo\lf' Outt'low water Level Depth Volume Volume Status
(mins) (l/s) (l/s) (l/s) (m 00) (m) (as) (as)

15 Summer 4.3 0.0 4.3 100.3452 0.3452 0.0 148.0 a K
30 Summer 4.8 0.0 4.8 100.4482 0.4482 0.0 192.0 a K
60 Summer 5.3 0.0 5.3 100.5618 0.5617 0.0 240.6 0 K
120 Summer 5.8 0.0 5.8 100.6788 0.6788 0.0 290.9 a K
180 Summer 6.1 0.0 6.1 100.7453 0.7453 0.0 319.3 a K
240 Summer 6.3 0.0 6.3 100.7878 0.7878 0.0 337.5 a K
360 Summer 6.5 0.0 6.5 100.8338 0.8338 0.0 357.2 ,LOaD RISK
480 Summer 6.5 0.0 6.5 100.8533 0.8533 0.0 365.6 fLOOD RISK
600 Summer 6.6 0.0 6.6 100.8668 0.8668 0.0 371.4 ,LOaD RISK
720 Summer 6.6 0.0 6.6 100.8763 0.8763 0.0 375.4 ,LOaD RISK
960 Summer 6.6 0.0 6.6 100.8853 0.8853 0.0 379.4 fLOOD RISK

1440 Summer 6.6 0.0 6.6 100.8818 0.8818 0.0 377.7 ,LOOD RISK
2160 Summer 6.5 0.0 6.5 100.8518 0.8518 0.0 365.0 FLOOD RISK
2880 Summer 6.4 0.0 6.4 100.8103 0.8103 0.0 347.3 FLOOD RISK
4320 Summer 6.0 0.0 6.0 100.7283 0.7283 0.0 312.1 o K
5760 Summer 5.7 0.0 5.7 100.6553 0.6553 0.0 280.7 o K
7200 Summer 5.5 0.0 5.5 100.5913 0.5913 0.0 253.4 o K
8640 Summer 5.2 0.0 5.2 100.5368 0.5367 0.0 230.0 o K
10080 Summer 5.0 0.0 5.0 100.4892 0.4892 0.0 209.7 o K

15 Winter 4.5 0.0 4.5 100.3872 0.3872 0.0 165.9 o K
30 Winter 5.1 0.0 5.1 100.5032 0.5032 0.0 215.5 o K
60 Winter 5.6 0.0 5.6 100.6312 0.6313 0.0 270.5 o K

120 Winter 6.2 0.0 6.2 100.7648 0.7648 0.0 327.8 o K
180 Winter 6.5 0.0 6.5 100.8418 0.8418 0.0 360.6 FLOOD RISK
240 Winter 6.7 0.0 6.7 100.8923 0.8923 0.0 382.4 fLOOD RISK
360 Winter 6.9 0.0 6.9 100.9503 0.9503 0.0 407.2 FLOOD RISK
480 Winter 7.0 0.0 7.0 100.9748 0.974 8 0.0 417.7 FLOOD RISK
600 Winter 7.0 0.0 7.0 100.9848 0.9848 0.0 421. 9 FLOOD RISK

Storm Rain Time-Peak
Duration C_/hr) (ains)
(ains)

15 Summer 28.81 19
30 Summer 18.90 33
60 Summer 12.08 64
120 Summer 7.58 122
180 Summer 5.74 182
240 Sumrner 4.71 242
360 Summer 3.55 360
480 Summer 2.89 418
600 Summer 2.47 480
720 Summer 2.17 542
960 Summer 1. 76 676

1440 Summer 1. 32 954
2160 Summer 0.99 1364
2880 Summer 0.81 1784
4320 Summer 0.60 2556
5760 Summer 0.49 3344
7200 Summer 0.42 4104
8640 Summer 0.37 4840

10080 Summer 0.33 5552
15 Winter 28.81 19
30 Winter 18.90 33
60 Winter 12.08 62

120 Winter 1.58 120
180 Winter 5.74 178
240 Winter 4.71 236
360 Winter 3.55 348
480 Winter 2.89 454
600 Winter 2.47 546

1l;)19B2-200BMicro Drainaae
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Page 2 IBWB Partnership
3-4 Kayes Walk
Lace Market
Nottingham NG1 1PY
Date 28 November 2008 14:17
File UKC040 1YR TO QBAR.SRC

Designed By daniel.allum
Checked Bv

Elstree Comoutina Ltd Source Control W.ll.2 net

Summary of Results for 1 year Return Period

StortQ Maxi.mum Maximum. Maximum Maximum Maximum Overflow Maximum
Duration Control Overf1ow OUtflow Water Level. Depth Volume Volume Sta.tus
(mine) (1/.) (1/.) (1/.) (m 00) (m) (m' ) (a I)

720 Winter 7.0 0.0 7.0 100.9928 0.9928 0.0 425.5 FLOOD RISK
960 Winter 7 . 1 0.0 7.1 100.9988 0.9988 0.0 428. l ,LOOD RISK

1440 Winter 7.0 0.0 7.0 100.9808 0.9808 0.0 420.2 FLOOD RISK
2160 Winter 6.8 0.0 6.8 100.9238 0.9238 0.0 395.8 FLOOD RISK
2880 Winter 6.5 0.0 6.5 100.8563 0.8563 0.0 366.8 FLOOD RISK
4320 Winter 6.0 0.0 6.0 100.7293 0.7293 0.0 312.6 o K
5760 Winter 5.6 0.0 5.6 100.6228 0.6228 0.0 266.9 o K
7200 Winter 5.2 0.0 5.2 100.5352 0.5352 0.0 229.4 o K
8640 Winter 4.9 0.0 4.9 100.4637 0.4637 0.0 198.7 o K

10080 Winter 4.6 0.0 4.6 100.4042 0.4042 0.0 173.1 o K

Storm
Rain Timo-P •• k

Duration
(mm/hr) (m.ins)

(min.)

720 Winter 2.17 570
960 Winter 1.76 724

1440 Winter 1.32 1036
2160 Winter 0.99 1472
2880 Winter 0.81 1904
4320 Winter 0.60 2724
5760 Winter 0.49 3512
7200 Winter 0.42 4256
8640 Winter 0.37 5016
10080 Winter 0.33 5744
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Storm
Durati.on
(:Illina)

15 Summer
30 Summer
60 Summer

120 Summer
180 Summer
240 Summer
360 Summer
480 Summer
600 Summer
720 Summer
960 Summer

I-HO Summer
2160 Summer
2880 Summer
4320 Summer
5760 Summer
7200 Summer
8640 Summer

10080 Summer
15 Winter
30 Winter
60 Winter

120 Winter
180 Winter
240 Winter
360 Winter
480 Winter
600 Winter

MaxiJllum
Control
(l/s)

Source Control W.ll.2 net

Summary of Results for 30 year Return Period

4.1
4.6
5.1
5.6
5.9
6.0
6.3
6.4
6.5
6.5
6.6
6.6
6.6
6.5
6.4
6.2
6. a
5.9
5.7
4.3
4.9
5.4
5.9
6.2
6.4
6.6
6.8
6.9

MaximWll
Overflow
(l/s)

Maximum
Outfl.ow
(l/s)

Maximum
Water Level

(m OD)

100.3172
100.4157
100.5192
100.6258
100.6868
100.7283
100.7813
100.8153
100.8378
100.8523
100.8668
100.8728
100.8693
100.8568
100.8188
100.7753
100.7318
100.6908
100.6523
100.3552
100.4657
100.5823
100.7023
100.7718
100.8188
100.8798
100.9203
100.9473

Rain
(mm/hr)

70.59
46.43
29.24
17.88
13.27
10.70
7.86
6.31
5.32
4.63
3.71
2.72
1.98
1.59
1.16
0.92
0.78
0.67
0.60

70.59
46.43
29.24
17.88
13.27
10.70
7.86
6.31
5.32

Maximum
Depth
(m)

0.3172
0.4157
0.5192
0.6258
0.6868
0.7283
0.7813
0.8153
0.8378
0.8523
0.8668
0.8728
0.8693
0.8568
0.8188
0.7753
0.7318
0.6908
0.6523
0.3552
0.4657
0.5822
0.7023
0.7718
0.8188
0.8798
0.9203
0.9473

Time-Peak
(una)

19
34
64

124
184
242
362
482
602
720
960

1210
1580
1988
2808
3632
4464
5272
6048

19
34
64

122
180
240
356
472
588
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0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

4.1
4.6
5.1
5.6
5.9
6.0
6.3
6.4
6.5
6.5
6.6
6.6
6.6
6.5
6.4
6.2
6.0
5.9
5.7
4.3
4.9
5.4
5.9
6.2
6.4
6.6
6.8
6.9

Overflow
Volume

(mJ)

0.0
o. a
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o. a
0.0
o. a
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Maximum
Volume
(m' )

366.6
480.3
600.2
723.4
794.1
841. 5
902.9
942.3
968.2
985.2

1002.1
1008.7
1004.5
990.3
946.4
896.3
846.0
798.2
753.7
410.8
538.2
672.8
811. 9
892.1
946.2
1017.0
1063.5
1095.1

Status

Storm
Duration
(mins)

15 Summer
30 Summer
60 Summer

120 Summer
180 Summer
240 Summer
360 Summer
480 Summer
600 Summer
720 Summer
960 Summer

1440 Summer
2160 Summer
2880 Summer
4320 Summer
5760 Summer
7200 Summer
8640 Summer

10080 Summer
15 Winter
30 Winter
60 Winter

120 Winter
180 Winter
240 Winter
360 Winter
480 Winter
600 Winter

o K
o K
o K
o K
o K
o K
o K

FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK

o K
o K
o K
o K
o K
o K
o K
o K
o K

FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK

http://www.software-partners.co.uk


I ©1982-2008 Micro Drainaae

DF created with pdfFactory Pro trial version www.software-partners.co.uk

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

Paqe 2BWB Partnership
3-4 Kayes Walk
Lace Market
Nottinaham NG1 1PY
Date 28 November 2008 14:17
File UKC040 30YR TO QBAR.SRC

Designed By danie1.a11um
Checked Bv

E1stree Computing Ltd Source Control W.ll.2 net

Summary of Results for 30 year Return Period

Storm Maximum Maximum HaximWD. Maximum Maximum Overflow MaxilllUlll
Duration Contro1 Overflow Outflow Water Lev..l Oepth Volume VolUlll. Status
(mins) (l/s) (l/s) (l/s) (ID 00) (ID) (m' ) (Ill J)

720 Winter 6.9 0.0 6.9 100.9663 0.9663 0.0 1116.9 FLOOD RISK
960 Winter 7.0 0.0 7.0 100.9B7B 0.9878 0.0 1141.7 FLOOD RISK

1440 ;.linter 7 .1 0.0 7 .1 100.9953 0.9953 0.0 150.2 fLOOD RISK
2160 Winter 7.0 0.0 7.0 100.9838 0.9B3B 0.0 1137.2 FLOOD RISK
2B80 Winter 6.9 0.0 6.9 100.9633 0.9633 0.0 1113.5 FLOOD RISK
4320 Winter 6.7 0.0 6.7 100.903B 0.903B 0.0 1044.6 FLOOD RISK
5760 Winter 6.5 0.0 6.5 100.837B 0.837B 0.0 96B.3 FLOOD RISK
7200 Winter 6.2 0.0 6.2 100.7738 0.7738 0.0 894.4 o K
8640 Winter 6.0 0.0 6.0 100.7H3 0.7143 0.0 825.3 o K
100BO Winter 5.7 0.0 5.7 100.6588 0.6588 0.0 761. 7 o K

Storm Rain Ti.Ja..-P.alt
Duration

(... /hr) (Jain.)
(Jains)

720 Winter 4.63 700
960 Winter 3.71 924
1440 Winter 2.72 1342
2160 Winter 1. 9B 1668
2B80 Winter 1. 59 2132
4320 winter 1.16 3028
5760 winter 0.92 3920
7200 Winter 0.7B 4760
8640 winter 0.67 5616

100BO Winter 0.60 644B
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3-4 Kayes Walk
Lace Market
Nottinoham NGI IPY
Date 28 November 2008 14:18
File UKC040 100YR TO QBAR.SRC

Designed By daniel.allum
Checked By

BWB Partnership

Elstree Computing Ltd Source Control W.11.2 net

Smary of Results for 100 year Return Period

Storm Maximum Maximum. Maximum Maximum. Maximum Overf"low Maximum
Duration Control Over:flow OUtflow Water Level Depth Vo1ume Volume Status
(min5) (1/0) (1/0) (~/o) (m 00) (m) (m') (m' )

120 Winter 6.9 0.0 6.9 100.9493 0.9493 0.0 1489.9 FLOOD RISK
960 Winter 7.0 0.0 7.0 100.9758 0.9758 0.0 1531. 8 FLOOD RISK
1440 Wlntel 7.1 0.0 7 . 1 lOC.99S3 0.9953 0.0 1562. :: FLOOD RISK
2160 Winter 7.0 0.0 7.0 100.9853 0.9853 0.0 1546.6 FLOOD RISK
2880 Winter 7.0 0.0 7.0 100.9703 0.9703 0.0 1523.4 FLOOD RISK
4320 Winter 6.8 0.0 6.8 100.9273 0.9273 0.0 1455.5 FLOOD RISK
5760 Winter 6.6 0.0 6.6 100.8748 0.8748 0.0 1372.9 FLOOD RISK
1200 Winter 6.4 0.0 6.4 100.8208 0.8208 0.0 1288.1 fLOOD RISK
8640 Winter 6.2 0.0 6.2 100.7688 0.7688 0.0 1206.6 o K
10080 Winter 6.0 0.0 6.0 100.7193 0.7193 0.0 1129.3 o K

Storm Rain Tae-Peak
Duration (mm/hr) (mins)
(mins)

720 Winter 5.95 708
960 Winter 4.75 934
1440 Winter 3.45 1382
2160 Winter 2.50 1912
2880 Winter 1.99 2224
4320 Winter 1.44 3156
5760 Winter 1.14 4040
7200 Winter 0.95 4904
8640 Winter 0.82 5792
10080 Winter 0.12 6656
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Date 28 November 2008 14:18
File UKC040 100YR+20 TO QBAR ...

Designed By daniel.allum
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Storm
Duration
(Irina)

15 Summer
30 Summer
60 Summer

120 Surruner
180 Summer
240 Summer
360 Summer
480 Summer
600 Summer
720 Summer
960 Summer

1440 Summer
2160 Summer
2880 Summer
4320 Summer
5760 Summer
7200 Summer
8640 Summer

10080 Summer
15 Winter
30 Winter
60 Winter

120 Winter
180 Winter
240 Winter
360 Winter
480 Winter
600 Winter

Source Control W.ll.2 net

Summary of Results for 100 year Return Period (+20%)

Maximum.
Control
(l/s)

4.0
4.5
5.0
5.4
5.7
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.6
6.6
6.5
6.4
6.3
6.2
6.1
4.2
4.7
5.2
5.7
6.0
6.2
6.4
6.6
6.7

Maximum.
OVerflow
(l/s)

Maxi.mum
OUtflow
(l/s)

Maxi.mum
Water Level

1m 00)

100.2897
100.3837
100.4842
100.5872
100.6468
100.6863
100.7393
100.7763
100.8028
100.8228
100.8493
100.8718
100.8723
100.8668
100.8473
100.8213
100.7923
100.7628
100.7333
100.3247
100.4302
100.5422
100.6588
100.7258
100.7708
100.8308
100.8733
100.9043

Rain
(mm/hr)

109.64
72.79
46.10
28.22
20.89
16.78
12.24
9.80
8.23
7.14
5.70
4.14
3.00
2.39
1.72
1.37
1.14
0.99
0.87

109.64
72.79
46.10
28.22
20.89
16.78
12.24
9.80
8.23

Maximum
Depth
(m)

0.2897
0.3837
0.4842
0.5873
0.6468
0.6863
0.7393
0.7763
0.8028
0.8228
0.8493
0.8718
0.8723
0.8668
0.8473
0.8213
0.7923
0.7628
0.7333
0.3247
0.4302
0.5422
0.6588
0.7258
0.7708
0.8308
0.8733
0.9043

Time-Peak
(ains)

19
34
64

124
184
244
362
482
602
722
962

1440
1920
2276
3028
3864
4688
5528
6352

19
34
64

122
182
240
358
476
594
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0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

4.0
4.5
5.0
5.4
5.7
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.6
6.6
6.5
6.4
6.3
6.2
6.1
4.2
4.7
5.2
5.7
6.0
6.2
6.4
6.6
6.7

Storm
Duration
(mine)

15 Summer
30 Summer
60 Summer

120 Summer
180 Summer
240 Summer
360 Sununer
480 Sununer
600 Summer
720 Summer
960 Summer

1440 Summer
2160 Summer
2880 Summer
4320 Summer
5760 Summer
7200 Summer
8640 Summer

10080 Summer
15 Winter
30 Winter
60 Winter

120 Winter
180 Winter
240 Winter
360 Winter
480 Winter
600 Winter

Overflow
Volume
(m J )

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Maximum
Volume
(III J )

571.1
756.3
953.4

1156.8
1273.7
1352.1
1456.2
1529.0
1581. 5
1620.6
1672.8
1717.4
1718.1
1707.3
1669.0
1617 .5
1560.4
1502.1
1444.4
639.7
847.3
1068.3
1297.2
1429.0
1517.8
1636.3
1719.8
1780.8

o K
o K
o K
o K
o K
o K
o K
o K

FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK

o K
o K
o K
o K
o K
o K
D K
D K
D K

FLOOD RISK
FLOOD RISK
FLOOD RISK
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Storm
Duration
(&.ins)

720 Winter
960 Winter

1440 Winter
2160 Winter
2880 Winter
4320 Winter
5760 Winter
7200 Winter
8640 Winter

10080 Winter

Designed By daniel.allum
Checked By
Source Control W.ll.2 net

Summary of Results for 100 year Return Period (+20%)

Maximum Maximum Maximum Maximum HaximUlll Overflow Maximum
Control Overflow OUtflow Water Level Depth Volume Volume Statu_
(l/s) (l/s) (l/s) (.. 00) (a) Cat) (m' )

6.8 0.0 6.8 100.9278 0.927B 0.0 IB26.9 FLOOD RISK
6.9 0.0 6.9 100.9598 0.9598 0.0 1890.4 ,LOOD RISK
7.0 0.0 7.0 100.9908 0.9908 0.0 1951.5 ,LOOD RISK
7 • 1 0.0 7.1 lOO.9973 0.9973 0.0 1964.0 ,LOOD RISK
7.0 0.0 7.0 100.9833 0.9833 0.0 1936.8 ,LOOD RISK
6.9 0.0 6.9 100.9558 0.9558 0.0 1882.8 ,LOOO RISK
6.8 0.0 6.8 100.9173 0.9173 0.0 1806.6 ,LOOD RISK
6.6 0.0 6.6 100.8743 0.8743 0.0 1722.2 ,LOOD RISK
6.4 0.0 6.4 100.830B 0.8308 0.0 1636.6 FLOOD RISK
6.3 0.0 6.3 100.7883 0.7883 0.0 1552.8 o K

Storm Rain Tae-Peak
Duration

(lIlIII/hr) (mi.ns)
(mins)

720 Winter 7.14 708
960 Winter 5.70 942
1440 Winter 4.14 1398
2160 Winter 3.00 2052
2880 Winter 2.39 2388
4320 Winter 1.72 3244
5760 Winter 1.37 4160
7200 Winter 1.14 5048
8640 Winter 0.99 5960

10080 Winter 0.87 6848

IOF created with pdfFactory Pro trial version www.software-partners.co.uk

©1982-200B Micro Drainaae

http://www.software-partners.co.uk



