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Flood Risk Assessment
Land off Sheffield Roed. Penlstone

1 Introduction
1.1.1 Provided below is a Flood Risk Assessment for the proposed development for land

off Sheffield Road, Penistone. This is considered proportionate and appropriate for
t~e development proposed in its current context and follows the General Principles
outlined by the Government 1 and aims to demonstrate that the development is
sustainable in terms of flood risk.

1.2 Sources of Information and Consultation

1.2.1 Table 1 presents sources of information that have been consulted in producing this
Phase 1site investigation.

Table 1: Sources of Information and search Results

'~"'"~'~'I¥e~~Jii "l'.... "5':-: yo .. .., ",~~~:,",··s:'· -'." .. ',"
.~~.~.~~. "orA .",.: ~~ •• .; _~!!IJ!!; .. :!'O. :51:: . \-.-:;: ~..t?{r·~::...;.'"S.~~.. ~.....-.~ '.. _

Site Developer Has provided information about the current site use end the
development proposals.

The Environment Agency Informetion regarding the flood history. flood data, assets.
and other related information for the site has been obtained
in order to complete this report.

Dr. Will Shepherd - Has provided Surface Run-oll calculations.
Pennine Water Groun
Piper Nelwmking The webslte was accessed in order to gain lutther

information regarding the FRA Guidance
(www.pioemB!wOrklng,coml

British Geological Survey Geological Map Sheet 8e. Glossop. Solid and Drift edition,
(BGS) 1:50.000 scale. was consulted,

, TSO 2006 PlanningPolicy S_ment 25: Developmentend Flood Risk.AIV18XE: The Assessmentof A_
Risk,

SM1203110807101FRA July 2006
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2 Site Details
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2.1 Site Location

2.1.1 The proposal is for the development of residential properties and livelwork units with
associated gardens and car parking at an area of land located off Sheffield Road,
Penistone, hereafter referred to as the 'site'. It is understood that this assessment is
to facilitate the change of land use classification for the site in the Barnsley
Metropolitan Borough Council (MBC) Local Development Framework.

2.1.2 Figure 1 shows the site location which centres on grid reference 425490, 403270.

:
Figure 1: OS Extract with development site circled

I
I
I

2.1.3 The site is irregularly shaped and approXimately 1.3 ha in size. The current site
layout can be clearly seen in Figure 2.

2.1.4 The River Don forms the northern boundary of the site and flows in an easterly
direction. A drain runs along the eastern boundary of the site and flows in a
northeasterly direction into the River Don.

SM/20311080710/FRA 2 July 2008
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I Figure 2: Aerial view of the site

I SM12031/0807101FRA 3 July 2008

I

2.1 Development Category
2.1.5 The site has been historically associated with the works located immediately to the

east of the site but due to the nature of the land the site is considered to be
Greenfield. The site currently comprises open grassy land with a wooded area
located on the eastern boundary. Figure 2 shows that the site Is also used for car
parking.

2.1.6 The site is largely surrounded by industrial and residential land use although a
cricket pitch and open fields lie to the north of the site, beyond the River Don. Large
industrial units are located to the east and southeast. residential properties are
located to the south and southwest, beyond Sheffield Road, and a large depot is
located to the west of the site, beyond Queen Street. Queen Street leads onto a
track which runs along the western boundary of the site and includes a bridge
crossing over the River Don.

2.1.7 The proposed development will consist of residential properties including garden and
landscaped areas, livelwork units, a main access road with linked drives, and
parking for residents of Sheffield Road. The proposed development layout can be
seen in Appendix 1.

2.1.8 Within the Bamsley MBC Unitary Development Plan (UDP)2 the site is currently
designated as an area for Employment Uses. The UDP states that the site is a
privately owned area of unused land which was allocated for industry in the former
District Plan and is located adjacent to a former steel stockholder's premises and

I

I
I
I

I 2 8amsley Metropolitan Borough Council (2000) - The Barnsley Unitary Development Plan, Penistone
CommunityArea.Volume 12.

I
I
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other industrial uses. Due to residential properties being located immediately on the
southem boundary of the site any industrial uses proposed must not adversely effect
the residential amenities of these dwellings. The UDP states that Class B1 uses
would be preferred.

2.1.9 The site is believed to be an operational development greater than 1 ha and it is
considered that the proposed development may increase the flood risk VUlnerability
classification of the site as described in PPS25, 2006.
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3 Flood Zone Status

3.1.1 The Environment Agency's Flood Zone map (Figure 3) indicates that the majority of
the site is located within Flood Zone 1, which has a less than 1 in 1000 annual
probability of river flooding in any year. The map indicates that only the part of the
site immediately adjacent to the River Don is shown to be at risk of nooding and lies
on the edge of Flood Zone 2. A more detailed map is presented in Appendix 2.
Flood Zone 2 is an area which has a moderate probability of flooding and falls within
the extent of nood from rivers without defences, at the time of the Agency's
assessment of the likelihood of flooding. Generally this means that the chance of
flooding from a river each year is 0.1-1.0% (1 in 100 - 1 in 1000) or greater.

SM/2031/080710IFRA 5 July 2008

Figure 3: Extract from Environment Agency Flood Map

KEY
0 Site

• Flooding from rivers or sea without defences

• Extent of extreme flood

III Flood defences

~ Areas benefiting from flood defences

3.1.2 The flood map does not indicate any flood defences located on the area of the site.

3.1.3 The flood defence asset register plan provided in Appendix 3 shows flood defences
in the area surrounding the site.

3.1.4 The Environment Agency has provided information on the flooding history of the site,
presented in Appendix 4. It indicates that there has been no known flood history on
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the site. Even in the June 2007 extreme flood events flood waters from the River
Don in the area were dispersed onto open flood plain land to the northwest of the
site with the southern bank largely unaffected.
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4 Flood RiskAssessment
4.1.1 The site is on developeble Greenfield land. It is understood that neither a sequential

or exception test has been requested or Is required for this development.

4.1.2 This flood risk assessment will demonstrate that the residual risks of flooding to
people and property are acceptable and can be satisfactorily managed.

Flooding byRivers
4.1.3 The majority of the site is located within Flood Zone 1 with the northern boundary of

the site indicated to be within Flood Zone 2. There ara two surface water courses in
the vicinity. The River Don forms the northern boundary of the site and an unnamed
drain, racorded as en "ordinary watercourse" by the Environment Agency, forms the
eastern boundary of the site.

4.1.4 Site level information has been obtained from the client in the form of a
topographical survey conducted by Acanthus WSM Architects (Drawing No.
2326.01.002G. dated March 2005). This is presented in Appendix 5. The draWing
indicates that the land increases in height across the site in a southerly direction
from the River Don towards Sheffield Road, reaching a maximum height of 197.5 m
above Ordnance Datum (sOD) at the southern boundary of the site. The top of bank
level forming the northern boundary is c. 188 m aOD and the site level at the most
northerly point of the developments is between 189.0 m to 190.0 m aOD.

4.1.5 The flood levels on the River Don in the area of the site have been modelled by
Jeremy Benn Associates (JBA) in 2004. Outputs from the model ara included in
Appendix 6.

4.1.6 Modelling has been completed for the bridge located at the northeastern corner of
the site (NGR SE 25446 0335). The 1 in 100 year flood levels (1.00% AEP) at the
Bridge are modelled at 188.231 m aOD. The bank level (right bank) adiacent to the
site is surveyed as being 188.801 m aOD. This shows that the bank located on the
northeastern boundary of the site is higher than the anticipated 1 in 100 year flood
event. It can be seen that the level of the bank is also higher than the anticipated 1 in
1000 year flood event.

4.1.7 It is understood that the development includes a "no build zone" located along the
northern end eastern boundary of the site. The Environment Agency have stipulated
that due to the River Don being designated as a "main river", under the terms of the
Water Resources Act 1991 and of The Yorkshire Land Drainage Byelaws 1980, prior
written consent of the Agency is required for any works within 8 m of the top of the
bank of the river. The Agency would require a strip of land 6 m from the bank of the
River Don and 3 m from the top of the drain (one the eastern boundary) to be left
clear of bUildings, structures, fences and traes to facilitate access, essential
maintenance and possible future improvements. Ground levels should not be raised
in this area. As a result of this requirement it is understood that the proposed .
"no build zone" will ensure that the development will begin at levels at least above
189.0 m aOD. This indicates that the proposed development will not be at risk from
flooding from the River Don or the unnamed drain.

4.1.8 Climate change may increase the potential for flooding through not onl~ rises in sea-
level, but also rainfall intensity and river flows. Current gUidance proposes a
precautionary approach to these impacts, recommending a 20% incremental
allowance in peak river flows for the period up to 2115. Utilising the modelling data
provided by JBA, which shows a positive correlation between discharge (m'/s) and
water level. a 20% increase in river flow as a result of climate change would

• TSO 2006 Planning Pelley Slalemant 25: Oavelopmant and Flood Risk. Anns. B C1lrnala Chango

SMI2113110607101FRA 7 July 2006
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correspond to a rise in 1% AEP flood levels to approximately 188.37 m aOD; still
below the height of proposed floor level. It is therefore considered that there is a
minimal risk of fluvial flooding to future site occupiers.

4.1.9 No mitigation is considered necessary provided the no build zone is maintained.

Flooding by Groundwater
4.1.10 Flooding from groundwater can occur when water levels in the ground rise above

surface elevations. This is more likely to occur in low-lying areas underlain by
permeable rocks (aquifers) as stated in PPS 25.

4.1.11 The local geology comprises Penistone Flags sandstone of the Carboniferous Coal
Measures and superficial alluvium deposits following the course of the River Don.
The underlying strate are classified as a Minor Aquifer" - considered important for
local suppDes and in supplying base flow to rivers.

4.1.12 The minor aquifer strata beneath the site are considered unlikely to allow significant
quanmies of groundwater to rise rapidly in a heavy rainfall event. The proximity of
the River Don, and likely hydraulic continuity between the river and groundweter
beneeth the site, indicates that flooding from groundwater would be unlikely to occur
withoutl!ooding from the river.

4.1.13 The sile is not located within a Source Protection Zone (SPZ) set by the
Environment Agency for the protection of a groundwater supply in the vicinity.

4.1.14 No mitigation is considered necessary.

Flooding by Overland Flow
4.1.15 Flooding from overland flows cen occur if a significant volume of intercepted rainfall

or surface runoff does not reach any drainage channel or permeable ground and is
able to torm significant surface accumulations.

4.1.16 The area surrounding the site mainly comprises of residential properties located to
the south of the site and industrial properties located to the west and east.
Therefore, the majority of the surrounding area consists of hardstanding. The main
source of surface run-off with potential to flood the site is from tha surrounding
streets. It is considered that the run-off would flow into the numerous drainage
channels in the area. If the volume of water in the drainage channels exceeds the
capacity of the drains the excess drainage water should run directly to the River
Don. Providing that the surface overflow pathways through the site to the river are
maintained there and that adequate drainage to account tor overland flow from
surrounding areas is provided should be no surface accumulation on site. It is
therefore considered unlikely that flooding from overland flow will occur.

4.1.17 The Agency's Flood Zone map (AppendiX 1) indicates that the surrounding areas to
the south, west and east are areas outside flood zones 2 & 3 and will allow ample
routes tor safe egress from the site should there be any flooding by overland flow.

Contribution to Flood Risk
4.1.18 The sile is unlikely to be affected by flooding from rivers or groundwater. It is

however required to demonstrate that the redevelopment of the site will not have a
detrimental impact on the risk of flooding and the surface water drainage in the area.
This can occur if the new development generates significant additional volumes of
surface water run-off.

4.1.19 The site currently comprises of opan grassland and wooded areas which are
permeable and allow the infiltration of surface water through the sileo The proposed

• National Rivers Aulhorily. Policy & Practice for the Prol8c1ion of Groundwal8r. Regional Appandlx: Yorkshlra
Region.

SMI203110807101FRA B JulV200B
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development will comprise of approximately 50% hardstanding in the form of
residential bUildings, access roads and car parking introducing a significant amount
of impermeable surfacing.

4.1.20 From aerial photographs, the site appears to be in a greenfield condition and it is
preferable for solutions to provide runoff behaviour which are similar to greenfield
behaviour".

4.1.21 The run-off from the site has been calculated for the current scenario to provide a
baseline against which to compare the calculated run-off from the site post-
development. The deteiled calculations are included as Appendix 7 with the findings
summarised here.

4.1.22 Included within the calculations are the following assumptions:

1) The development area is 1.3 ha.

2) The development area wiDhave 50% of the surface as hardstanding.

3) The calculations have considered retum periods of 1, 30 and 100 years with
duration of 15 and 30 minutes for runoff rates. The time of concentretion will be short
due to the small size of the site. Runoff volumes use a 100 year return period 6 hour
event as recommended in CIRIA SUDS manual.

4.1.23 The calculations proVided in Appendix 7 indicate the following:

Greenfleld peak runoff rete:

Qpeak 1yr: 4.8 lis

Qpeak 30yr: 10.0 lis

Qpeak 100yr: 12.0 lis

Developed peak runoff rate:

15 min duration

Qpeak lyr

Qpeak 30yr

Qpeak 100yr

47.6 lis

150.8 lIs

228.3 lis

30 min duration

31.61/s

94.4 lis

139.8 lis

Greenfleld runoff volume:

Developed runoff volume:

433m3

400m3

4.1.24 The calculations show that the development results in runoff rates exceeding the
Greenfield assumption but with a negligible effect on the runoff volume. (The
calculated developed volume is slightly smaller for a combination of reasons,
including the empirical nature of the equations and inbuilt assumptions.)

4.1.25 Overall this indicates that although impermeable surfacing will be present ons;le
there will be lillie change in runoff volume from current site conditions.

I
I
I·
I

• EAlDEFRA Preliminary rainfell runoff management far developments, EAlDEFRA W&-0741A, 2004.

SMI203110807101FRA 9 July 2008
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5 FloodRiskManagement
Management Techniques

5.1.1 All new developments should take into consideration sustainable surfece water
drainage to mitigate any adverse off-site impacts. Therefore, site drainage will be
designed to take into account surface water volumes reported above. The following
information proVided by the Environment Agency should also be considered:

5.1.2 The Environment Agency have steted that if it is proposed to discharge surface
water drainage from the site to the River Don the Agency would require:

• The flow to be attenuated to 5 litres/secondlhectare;

• Any balancing facility to be sized to accommodate a 1 in 30 year flow;

• A 1 in 100 year flow to be retained within the site without ceusing flooding to
property.

Residual risk
5.1.3 It is considered that the risk of flooding on the site by extemal causes is minimal and

that it is unlikely that the site would have the potential to impact on the flood risk to
its environs as a result of the increase in impermeable cover.

5.1.4 Through careful design and management of sustainable drainage systems additional
reduction in surface water volumes will be achieved.

6 Conclusion
6.1.1 The majority of the development site is indicated to be within Flood Zone 1 with the

northern boundary of the site lying in Flood Zone 2. Hydraulic modelling dala
provided by the Environment Agency and the agreement of the "No Build Zone" will
ensure thaI the proposed development will be above the 1 in 100 year flood level.
The proposed design and layout of the site will nol increase run-off or impact on
drainage infra-structure of the area.

6.1.2 It is considered that the residual risks of flooding to people and property are
acceptable and that the development will not increase the likelihood of flooding
elsewhere.

SMI203110807101FRA 10 July200B
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Appendix 1: Proposed Development Plan

SMI203110807101FRA 11 JUly 2008
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Appendix 2: Flood Zone Data
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www,environment-agency,gov.uk

General Enquiries: 08708 506 506
General Enquiries (Minicom): 08702 422 549

FLOOD ZONE DATA FOR ENGLAND

Information· User Note
The: Flood Zone!> havE tJE:€:nproduced In ac..cordance

....lith the requirernent!3 of governmE:nt planning Policy on
Development and Flood Risk (Planning Policy Guidanc(;:

PPG25 in England dated July 2001 and the Draft Technical
Advice Note TAN15 in Wales dated July 03). "TheFlood

Zones are for planning consultations.

The Flood Zones afe based on information available at that time
and will benefit from updates as better information becomes

avaHable. For example changes In hydrological river response,
observations following flood events or improved modelling

techniques.No oonsideration has been given to climate change
at this time.

It should be noted that locations adjacent to rivers, not included
at this stage of the survey, maybe at risk of flooding. When in

doubt the Environment Agency should be consulted.

These maps may also be used by local Authority Emergency
Planners when producing Major Inadent Flood Response Plans.

The extents of any Flood Warning Service provided by the
Environment Agency is contained within the Local Flood

Warning Plan

Zone 3 (England) and Zone C (Wales) is the Agency's best
estimate of the areas of land with a 100 to 1 (1%) chance or

greater of flooding each year from Mvers in catchments greater
than 3 sq.km or with 200 to 1 (0.5%) chance or greater of flooding

each year from the sea, without the presence of any defences.

Zone 2 (England) and Zone B (Wales) is the Agency's best
estimate of the areas of land that could flood under extreme

conditions with a 1000 to 1 or (0.1 %) chance of flooding each
year from rivers and the sea without the presence of defences.

Flood Zone Data
For England

main river

.. _.I flood zone 2

_ flood zone 3

~ areas benefiting from fiood defences

- flood map flood defences 17/07/2008

Scale: 1:5,000 N

Awhen reproduced @ A3

Copyright Notice

This map is reproduced from Ordnance Survey material with the
permission of Ordnance Survey on behalf of the Controller of Her
Majesty's Stationery Office © Crown copyright.
Unauthorised reproduction infringes Crown copyright and may lead
to prosecution or civil proceedings.
Environment Agency. 100026380, 2008.

http://www,environment-agency,gov.uk
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Notice for the supply of Environment AgE!ncy information

(Standard Notice - Commercial)

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 proyiding 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 that 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 not 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.
10.lf you are a professional advisor and you have paid us our internal commercial usage charge

(currently £10) you may in addition to the rights 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), provided that:

a) any copies you send are in connection with the specific transaction or matter for which
you obtained the Information from the Environment Agency:

b) you make no charge for supplying the Information other than for your actual costs and
time incurred;

c) you attach a copy of this notice and require all recipients to comply with it.

Recipients of Information under this paragraph do not need to pay any additional fee as long
as they use the Information exactly as it is, internally and only for the same specific
transaction or matter.

11. Please contact us if you need permission for any other use.

I! is important that you also read any additional information or warning we give you about
specific Information.

Contact engulries@el1~ironmenl-aqency.gov.lIk 08708 506506
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Appendix 3: The Flood Defence Asset Register Plan

SM120311080710lFRA 13 July 2008



SMI203110807101FRA July 2008

II
II

II,
I~

,

II
,I·
I
I:
I,
I
I
I
I
I
I
I
I
I
I
I
I

Flood Risk Assessment
Land off Sheffield Road, Penistone

This page is intentionally blank.



I
I
I
I
I
I
I

•
I
I
I
I
I
I
I
I
I
I
I
I
I

/

II Condition: ../ ......,. OV~1"3

I

I

II Condition; ..2

I,

Ovel'1l

I

II Condition: .. 3Overa

I

4< II Condition:

;.

OlfE'''

,

II Condition: .. 5

I
Overa

II Condition: 9Overa
I

Sports
Ground

. C mpassP" pnnt _0

F print hogo
F pnnt L~gend

I"-:2:::0";:0- il1lmImage Width. '-,,=~__
Map '-80 mm
Map Image t:!eight: 2

II rintrnap.html1 fcddlinterfacelhtrn phttp://nfcdd.ea.goY n

"
Condition:Ovel"3 o

,
I, ,

I !
, I
! ,

I
! I
I,
I,,

Print ... Close

04/08/2008

. I



I
I'
I
I
I
I
I
I
I
I
I
I'
II
II.
I'
I'
I'
I
I
I
Ii

Flood Risk Assessment
Land off Sheffield Road, Penistone

Appendix 4: Flooding History
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General Enquiries: 08708 506 506
General Enquiries (Minicom): 08702 422 548

FlOwe Extent ana Flood Levels· Information

The: extent of flooding Is only shown for those watercourEe~
sur ....eyed after the flood event. Other flooding ma) have
occured 'Nhich is not shown. This is the bE:st information
currently available.

Flooding History:
Flood Levels &
Flood Extents

Legend

-- Main River

L:. Autumn 2000 Flood Event Flood Level (m)

~ June 2007 Flood Event Extent
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Scale: N

A1:5,000
when reproduced @ A3

Copyright Notice

ThiS map is reproduced from Ordnance Survey material with the
permission of Ordnance Survey on behalf of the Controller of Her
Majesty's S!ationery Office © Crown copyright.
Unauthorised reproduction infringes Crown copyright and may lead
to prosecution or civil proceedings.
EnVIronment Agency. 100026380, 2008.
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Appendix 5: Topographical Survey
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Appendix 6: Hydraulic Modelling of the River Don
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Summary of Results

Profile AEP Flow Waler level Velocity
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Summary of Results

Profile AEP Flow Willer Level Velocity
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Environment Agency· North East Region
Upper Don Flood Warning Improvements
ISIS Hydraulic Model Summary Sheet jba
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Summary of Results

Profile AEP Flow Water Level Velocity
No (%) (m"3/s) (mAOD) (m/s)
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location Plan
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Summary of Results

Profile AEP Flow Waler level Velocity
No (%) (m ....3Js) (mAOO) (m/o)
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Appendix 7: Surface Runoff Calculations
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Penistone Development
Grid Ref 425490
SAAR
FSR Soil TYPe
Hydrological region
Catchment area

403270
876 mm

3
3

1,3 Ha

from www.uksudS.com
from www.uksuds.com
from www.uksuds.com
Whole development area, stated on topological svy plan 0.555556

Rainfall 15 min durn 30 mln durn
As site small, time of concentration will be small, durations of 15 and 30 minutes will be used
1 yr RP (M1) 6.08 8.09 mm from FEH CD ROM, POT scale used as return period <1.0004 years
30 yr RP (M30) 19.28 24.13 mm from FEH CD ROM
100 yr RP (M100) 29.19 35.74mm from FEH CD ROM
M100-6hour 73.92 73.92 mm from FEH CD ROM M100-SHour used for runoff volume cales as specified in CIRIA SUDS manual
1 yr RP (M1) 24.3 16.2 mm/hr Mean intensity ,i
30 yr RP (M30) 77.1 48.3 mmlhr Mean intensity ,i
100 yr RP (M100) 116.8 71.5 mmlhr Mean intensity ,i
M100-6h9ur 12.3 12.3 mm/hr Mean intensity ,i

Greenfield runoff rate
QBAR..... a O.OOlO8AREAO" .5MRU' .5OlL2.S..

AREA (A)
SOIL index
Qbar
Qbar
Qbar
1yr
30yr
100yr
Qpeak 1yr
Qpeak30yr
Qpeak 100yr
Qpeak 1yr
Qpeak 30yr
Qpeak 100yr

1.3
0.4

0.221
4.423
4.423
0.837

1.74
2.08

3.702
7.696
9.200
4.81

10.01
11.96

Catchment mean annual peak now
from CIRIA SUDS manual

1.3 Ha As area is less than 50 Ha, value of 50 Ha to be used in runoff rate formula, actual value to be interpolated.
0.4 Based on soil type, value from the Wallingford Procedure Volume 1

0.221 m3ls based on 50 Ha (0.5km2)

4.423 IIs/Ha But EAlDEFRA report 'Preliminary rainfall runoff management for developments' states minimum value to be used is 11/s1Ha
4.423 IIs/Ha Value of Qbar to be used
0.837 Growth factor from CIRIA SUDS manual

1.74 Growth factor from CIRIA SUDS manual
2.08 Growth factor from CIRIA SUDS manual

3.702 IIs/Ha
7.696 IIs/Ha
9.200 IIs/Ha
4.81 lis

10.01 lis
11.96 lis

Greenfield runoff volumes

B"~~"'l:1!il!"'nP"."'~"."R"'·~"'."":M$":"'(~~~
PR • $PR + DDD--- + DPR Greenfield percentage runoff

RUIW. • ''CWI RAIN from CIRIA SUDS manual
SPR
CWI
DPRCWI

DPRRA1N M100-SHour
PRRURAL

Runoff volume

40
124

-0.25
5.30

45.05
433

40 %
124

-0.25
5.30

45.05 %
433 m3

from CIRIA SUDS manual
DPRCWI = 0.25 (CWl - 125)

DPRRAlN = 0.45(P - 40)0.7 for P > 40 mm (where P is rainfall depth)

Development runoff rate
Q = 3.61 x C v x i x A Design peak runoff rate (lis) from CIRIA SUDS manual

PR
Cv = 100 for whole catchment
PR • O.829PIMP + 25SOlL + O.078UCWI -20.7

http://www.uksudS.com
http://www.uksuds.com
http://www.uksuds.com


Development runoff volume
....... ' .,..... ·,....I...Y':~!t:""'·'.I.ft·,·_··· " . "\. •...... ~. ,- . .~.... ' ..~

: > RUnOff Volumi!':';;;'.P.t~~e"R~noff'(PR)'x citChRi -'••:~.>.'.• ~x.·.'.~,i.~~__i1.> : 08,.'.~.'.;~._':~"_'.;
I .' ~ :.~ ~~. ,." .,..~-:,~'r~~~.::~}~~L.":.~'"'. ..~.. . :.:,..,.(....,~;. ~. .... "'~.- "....~._

Runoff volume 480 480 m'

PIMP 2

PIMP
UCWI
PR
Cv
apeak 1yr
apeak 30yr
apeak 100yr

percentage Impermeability (0 to 1.00)obtained by dividing the total directly
connected Impervious area (both roofs and roads) by the total contributing area

60 60 % From Plans
140 140 Winter from CIRIA SUDS manual- winter value higher than summer.

50.0 50.0 %
0.50 0.50
57.0 37.91/s

180,8 113.2 Vs
273.8 167.6 Vs
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