FLOOD RISK ASSESSMENT:
ASHTON ROAD,
OUNDLE
ON BEHALF OF:
PERSIMMON HOMES
EAST MIDLANDS

th

9 May 2018

Our Ref:

AAC5417

RPS
Highfield House
5 Ridgeway
Quinton Business Park
Birmingham
B32 1AF

Tel:
0121 213 5500
Fax:
0121 213 5502
Email: rpsbm@rpsgroup.com

rpsgroup.com/uk

QUALITY MANAGEMENT

Prepared by:

O. Pocock

Authorised by:

J. Hughes

Date:

09.05.2018

Project Number/Document
Reference:
ISSUE 1

AAC5417
Issue 1

COPYRIGHT © RPS

The material presented in this report is confidential. This report has been prepared for the exclusive use of Persimmon Homes East
Midlands and shall not be distributed or made available to any other company or person without the knowledge and written consent
of RPS.

rpsgroup.com/uk

CONTENTS
1

INTRODUCTION ..................................................................................................................................... 6

2

SITE DETAILS ........................................................................................................................................ 9

3

SCOPING STUDY ................................................................................................................................. 11

4

FLOOD RISK ASSESSMENT .............................................................................................................. 18

5

RECOMMENDED FLOOD MITIGATION.............................................................................................. 22

6

DRAINAGE CONSIDERATIONS.......................................................................................................... 23

7

CONCLUSION AND RECOMMENDATIONS ....................................................................................... 26

APPENDICES ................................................................................................................................................. 27
APPENDIX A ................................................................................................................................................... 28
Topographical Survey ........................................................................................................................... 28
APPENDIX B ................................................................................................................................................... 29
Correspondence with Environment Agency .......................................................................................... 29
APPENDIX C ................................................................................................................................................... 30
Correspondence with Northamptonshire County Council ..................................................................... 30
APPENDIX D ................................................................................................................................................... 31
Extract of Phase 1 Desk Study .............................................................................................................. 31
APPENDIX E ................................................................................................................................................... 32
Anglian Water Pre Development Enquiry Response ............................................................................ 32
APPENDIX F ................................................................................................................................................... 33
Existing Site Greenfield Runoff Calculation .......................................................................................... 33
APPENDIX G ................................................................................................................................................... 34
Illustrative MicroDrainage Attenuation Calculation ................................................................................ 34

rpsgroup.com/uk

GENERAL NOTES
The following notes should be read in conjunction with this report:
1. The report contains only available factual data for the site, which was obtained from the
sources, described in the text.
2. The report reflects information provided to RPS Consulting Services Limited.
3. Where data have been supplied by the client or other sources, including that from
previous site audits or investigations, it has been assumed that the information is
correct but no warranty is given to that effect. While reasonable care and skill has been
applied in review of this data no responsibility can be accepted by RPS Consulting
Services Limited for inaccuracies in the data supplied.
4. This report is prepared and written in the context of the proposals stated in the
introduction to this report and its contents should not be used out of context.
Furthermore new information, changed practices and changes in legislation may
necessitate revised interpretation of the report after its original submission.
5. The copyright in the written materials shall remain the property of RPS Consulting
Services Limited.
6. The contents of this report are offered without prejudice.
7. This report contains Environment Agency information © Environment Agency and
database right.
8. This report contains Ordnance Survey information © Crown Copyright 2017. All rights
reserved. Licence number 100048492.
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EXECUTIVE SUMMARY
RPS Consulting Services Limited has been commissioned to undertake a Flood Risk
Assessment (FRA) on behalf of Persimmon Homes East Midlands to consider flood risk and
drainage constraints at Land off Ashton Road, Oundle, Peterborough. The Site is approximately
2.9 hectares (ha) in size.
This FRA has been undertaken to assist in site appraisal and considers flood risk to, as well as
foul and surface water drainage provisions for, the site.
The site is identified by the Environment Agency flood map, which is available online, as being
located fully within Flood Zone 1. According to the Environment Agency Indicative Floodplain
Map such areas are assessed as having a less than 1 in 1,000 annual probability of river or sea
flooding (<0.1%) in any one year; the lowest classification of flood risk.
As part of the site appraisal process it has been necessary to demonstrate that development
can be achieved with no risk of flooding and without increasing flood risk to third parties. This
report describes the methods used and the results of this study. The report takes into account
the recommendations of the NPPF and its associated Technical Guidance.

5

rpsgroup.com/uk

1
1.1

INTRODUCTION
Project Brief
RPS Consulting Services Limited has been commissioned to carry out an assessment to inform
flood risk and site drainage solutions as part of a site appraisal to inform any restrictions to a
residential development at Land off Ashton Road, Oundle, Peterborough.
This FRA is prepared in full accordance with the National Planning Policy Framework (NPPF)
and the associated Technical Guidance (March 2012). The FRA is scoped to identify any
drainage or flood risk constraints which would restrict development on site.

1.2

Assessment Procedure
This report has been prepared in accordance with the requirements of NPPF. This assessment
also gives due consideration to the guidance provided in the CIRIA publication, C624,
Development and Flood Risk: Guidance for the Construction Industry, 2004, and The Floods
and Water Management Act 2010.
An assessment of the flood risk to the proposed development has been considered on the basis
of the best information available at the date of this report. The key elements of this assessment
are as follows:

1.3



Desk study scoping exercise;



Consultation with relevant authorities;
th



Northamptonshire Council on 14 December 2017; and



Environment Agency on 9 January 2018

th



Review of site topography;



Identification of data corresponding to appropriate design flood events;



Consideration of climate change;



Consideration of flood risks to and from the development;



Calculation of the impact of the development on surface water run-off; and



Recommended attenuation measures.

National Planning Policy Framework (NPPF)


The NPPF and the associated Technical Guidance was published in March 2012. It
sets out the Government’s planning policies for England and how these are expected
to be applied.



The NPPF sets out Government’s planning policies for England and how these are
expected to be applied. The purpose of the policy is ultimately to achieve sustainable
development.
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In relation to flood risk, the NPPF stresses the importance of taking into account the
consequences, and not just the probability, of future flooding events. It clarifies the
sequential test as a risk based approach to be applied at all stages of the planning
process, to steer new development to areas at the lowest probability of flooding.



The EA is a statutory consultee for Planning Applications designated as ‘major’ or
located within a Flood Zone and will give comment and recommendations to the
Planning Authority for any proposed developments affecting a watercourse.



The NPPF confirms that Strategic Flood Risk Assessments (SFRA) should be carried
out by the local planning authority to inform the preparation of Local Development
Documents (LDDs), having regard to catchment wide flooding issues which affect the
area. The SFRA will provide the information needed to apply the sequential approach.

1.4

Requirements of National Planning Policy Framework
For an FRA proportionate to the risk and appropriate to the scale, nature and location of the
development the following will need to be considered;


the risk of flooding arising from the development in addition to the risk of flooding to
the development;



the impacts of climate change;



the potential adverse and beneficial effects of flood risk management infrastructure
including raised defences, flow channels, flood storage areas and other artificial
features together with the consequences of their failure;



the vulnerability of those that could occupy and use the development, taking account
of the Sequential and Exception Tests and the vulnerability classification, including
arrangements for safe access;



a quantification of the different types of flooding (whether from natural and human
sources and including joint and cumulative effects) and identify flood risk reduction
measures, so that assessments are fit for the purpose of the decisions being made;



the effects of a range of flooding events including extreme events on people, property,
the natural and historic environment and river and coastal processes;



the assessment of the remaining (known as ‘residual’) risk after risk reduction
measures have been taken into account and demonstrate that this is acceptable for
the particular development or land use;



the ability of water to soak into the ground may change with development, along with
how the proposed layout of the development may affect drainage systems; and



be supported by appropriate data and information, including historical information on
previous events.
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1.5

Flood Risk Assessments: Climate Change Allowances
th

On 19 February 2016 the EA published guidance in relation to the inclusion of climate change
allowances within FRA’s whereby the % allowance included within surface water attenuation
proposals will vary on a site specific basis from a 10% allowance to a 40% allowance.
During consultation with NCC it was confirmed a 40% allowance for climate change should be
applied within any onsite surface water drainage strategy.
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2
2.1

SITE DETAILS
Site Overview
The Site is situated off Aston Road, Oundle (NGR 504789, 287910) covering an area of
approximately 2.9ha. Figure 2.1 below shows the approximate location of the Site.
Figure 2.1: Site Location Plan and Site Specific Data and Consultees

Approximate site boundary indicated red, for location purposes only.

OS NGR

TL 047 879

Local Planning Authority

East Northamptonshire Council

Lead Local Flood Authority

Northamptonshire County Council

Water Utility Company

Anglian Water
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2.2

Site Description and Surrounding Area
The site comprises a greenfield site of irregular shape. The eastern boundary is delineated by
the A605, whist Prince William School and associated playing fields are located off the southern
boundary of the site. Existing residential development, associated with St Christopher’s Drive
and Rowell Way, is found to the west of the site. The northern boundary is delineated by an
existing track.
Site topography is complex, with levels generally falling towards the northernmost corner of the
site. The Topographical Survey of the site is included within Appendix A for reference.
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3
3.1

SCOPING STUDY
Site Overview
The EA is responsible for the provision of information pertaining to flood risk from tidal and Main
Rivers throughout England and Wales. The EA provides an online information service through
its Flood Map data. This data is not intended to provide detailed flood information for individual
properties, but does provide a useful resource at the scoping stage.
The EA’s Flood Map for Planning is provided below in Figure 3.1 and indicates that the site is
fully located within Flood Zone 1, which is land assessed as having a less than 1 in 1,000
annual probability of river or sea flooding (<0.1%); the lowest classification of flood risk.
Figure 3.1: Extract from EA Flood Map for Planning (accessed on 04/05/2018)

© Environment Agency and database right
Approximate site boundary indicated red, for location purposes only.

3.2

East Northamptonshire Council Level 1 Strategic Flood Risk Assessment, Review and
Update, August 2011
The Level 1 Strategic Flood Risk Assessment was updated, by URS Scott Wilson in August
2011, following the release of PPS25 to provide an overview of flood risk from all sources of
flooding within the administrative boundary of the Council.
SFRAs are used as a tool by the planning authority for the production of development briefs,
setting constraints, identifying locations of emergency planning measures and requirements for
FRAs. The document provides an assessment and categorisation of flood risk on a district wide
basis in accordance with Planning Policy Statement 25 (PPS 25), now superseded by the NPPF.
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The site has been identified within the SFRA as part of ‘Ashton Road/ Hearne Road, Oundle’
reference SFRA-37, with no potential requirement for a Level 2 SFRA.
All potential sources of flood risk will be fully investigated as part of this report.
3.3

East Northamptonshire Level 2 Strategic Flood Risk Assessment
A Level 2 Strategic Flood Risk Assessment was completed for East Northamptonshire Council
in November 2012, by URS Infrastructure and Environment UK Ltd. It was completed in
accordance with the principles set out in the NPPF and supporting guidance. This requires
LPAs to undertake SFRAs and to use the findings to inform strategic land use planning
including the application of the Sequential Test. The Sequential Test seeks to steer new
development towards areas of the lowest flood risk, prior to the consideration of areas that are
at a greater risk.
No specific reference has been made to the site within the Level 2 SFRA. Nonetheless all
potential sources of flood risk will be fully investigated as part of this report.

3.4

Preliminary Flood Risk Assessment
NCC, in their capacity as LLFA have completed a Preliminary Flood Risk Assessment (PFRA),
to meet their duties as outlined under the Flood Risk Regulations (2009). The aim of the PFRA
is to provide a broad overview of flooding over the administrative area of NCC, so that, when
collated with information from other authorities, a national picture of flooding can be developed.
The PFRA process is aimed at providing a high level overview of historical and future flood risk
from local flood sources, including surface water, groundwater, ordinary watercourses and
canals. Flooding from the sewerage system will also be included when caused by rainwater
entering or affecting the system.
No information specifically relating to the site herein considered has been identified within the
PFRA, however the document stresses the importance of consideration of future flood risk,
considering the impacts of Climate Change. Such matters are taken fully into account in this
report.

3.5

Northamptonshire Local Flood Risk Management Strategy, November 2016
The Local Flood Risk Management Strategy (LFRMS) sets out the management of flood risk in
Northamptonshire. All LLFA’s in England are required to develop, maintain, apply and monitor
the application of a strategy for local flood risk in their area.
The LFRMS sets out 7 Strategy Objectives within the document and Objective 5 ‘Flood Risk
and Development’ sets out to ‘minimise the increase in local flood risk that may arise from new
development by producing guidance, setting standards, promoting the sustainable use of water
and supporting the development of local policies and guidance, discouraging wherever possible
surface water runoff in new and future development and where possible influencing or
supporting developments that seek to reduce existing flood risk’.
No specific reference has been made to the proposed development site within the LFRMS.
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3.6

Groundwater Flood Risk Study for Northamptonshire, April 2016
ESI Ltd have undertaken a Groundwater Flood Risk Study on behalf of NCC to identify areas
within the county at highest risk of groundwater flood risk and emergence. No information
specifically relating to the study area is identified.

3.7

Local Standards and Guidance for Surface water Drainage in Northamptonshire, 2016
The Local Standards and Guidance for Surface Water Drainage in Northamptonshire was
completed in August 2016, and updated in September 2017. It was produced to assist
developers design surface water drainage systems, support Local Planning Authorities (LPAs)
when considering drainage proposals for new developments, and mitigate and adapt to the
effects of climate change.
The document contains a range of National and Local standards, where particular attention
should be made to the standards contained within the ‘Flood Risk Within the Development’
section. Specifically, the Guidance requires the use of Flood Estimation Handbook (FEH) data
when considering site drainage. It further states that for all major applications a Drainage
Assessment is required regardless of whether an FRA has been prepared or not, and for
phased developments a drainage strategy is required.

3.8

Consultation with the Environment Agency
The EA were contacted regarding any relevant records they hold in connection with the site.
th
Their response dated 9 January is included within Appendix B for reference. In summary the
response identifies;

3.9

-

The site is fully located within Flood Zone 1.

-

The Historic Flood Extent Map, provided as part of the response, shows the extent of a 1998
flood event, which is not identified to encroach onto the site. The EA note it is possible other
flooding may have occurred that they do not have record of.

-

There are some drains within the area that may be IDB managed.

Consultation with Northamptonshire County Council
NCC were contacted regarding the site to ascertain any specific planning requirements or local
policy. Their response has been included within Appendix C. In summary the response states:
-

There have been no reports of flooding within the site’s boundary

-

Flooding has been reported within 500m of the site’s boundary at Prince William School,
Riverside Close Oundle, Oundle Road Junction Polebrook Road, East Road Oundle and
the River Nene. As per the above point, these are not identified to have affected the site.

-

NCC identified a pumping station, Oundle to Ashton Gate TPS, to be located within the
site’s boundary and is owned by Anglian Water.

-

Within 500m of the site’s boundary NCC have identified various pumping stations and
surface water outfalls, a range of flood defence structures, a flood defence point, bridge,
various highway gullies and public surface water and foul sewer systems.

-

The Updated Flood Map for Surface Water, provided as part of the response has been
included within Appendix C. The map indicated two isolated areas, north and central
spreading south shown to be at significant risk within 3.33% AEP, 1% AEP and 0.1%
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AEP of flooding. The 0.1% risk encompasses the south west of the site. These are
further considered later within this report.
-

The sequential approach should be taken in considering the site layout in relation to the
risk of flooding from surface water runoff. No properties or sensitive development should
be located in areas shown to be at risk of flooding.

-

A copy of the Northamptonshire Ground Water Flood Risk Map has been provided as
part of NCC’s response and indicates the site is at negligible risk of ground water
flooding.

-

Ordinary watercourses are riparian owned.

-

The Northamptonshire LFRMS restricts development within 9m of any ordinary
watercourse, without prior consent. Consenting for ordinary watercourses in
Northamptonshire is dealt with by the Bedford Group of Drainage Boards, on behalf of
NCC. Consent would be required for al works within 9m of the watercourse, including
discharge of surface water.

-

NCC identify there are no ordinary watercourses within the site’s boundary or within the
immediate vicinity of the site. The nearest ordinary watercourse is approximately 320m
south west off the southern boundary of the site.

-

The Northamptonshire Local Flood Risk Management Strategy and related
policies/recommendations apply to all development and flood risk management work
within the County of Northamptonshire. This document has been discussed within
Section 3.5.

-

The Local Standards and Guidance for Surface Water Drainage in Northamptonshire
forms a material planning consideration. This document has been discussed within
Section 3.7.

-

The Updated Flood Map for Surface Water shows a significant level of flood risk to parts
of the site. Reference to a culvert was made however it was subsequently confirmed that
NCC hold no records of a culvert within the boundaries of the site. Properties should be
located away from any areas of flood risk, following the sequential approach.

-

The BGS Infiltration SuDS Map indicates very significant constraints for the west of the
site. There is a very significant potential for one or more geohazards associated with
infiltration. Only install infiltration SUDS if the potential for or the consequences of
infiltration are considered not to be significant.

-

The east of the site indicated opportunities for bespoke infiltration SuDS. The subsurface
is potentially suitable for infiltration SuDS although the design will be influence by the
ground conditions. An infiltration/soakaway test should be undertaken to determine the
suitability of soakaways.

-

The map indicates there is significant potential for geohazard to the west of the site.
Ground instability problems are probably present. Ground instability problems may be
present or anticipated to the east of the site. Although an increase in infiltration is unlikely
to result in ground instability, before infiltration is used as a SuDS technique the potential
for or the consequences of infiltration on ground stability should be considered.

14
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-

NCC do not adopt SuDS. If SuDS are designed purely to drain an adoptable highway
then Northamptonshire Highways may adopt the SuDS feature.

-

FEH data should be used within calculations to determine the volume of surface water
attenuation required onsite.

-

The minimum discharge rate of 5l/s, to minimise use of small orifice openings that could
be at risk of blockages does not apply within Northamptonshire.

-

An urban creep allowance of 10% should be applied in all calculations.
th

Further consultation was undertaken with NCC, and a response provided on the 19 December
has been included within Appendix C. It was confirmed that in order to enable development
within areas at risk of surface water flooding NCC require that the risk of surface water is
assessed and mitigated. Additionally it was confirmed an assessment of the risk should be
undertaken for the 1 in 100 year plus 40% climate change event.
3.10

National Planning Policy Framework – The Sequential Test


As set out in the NPPF and the associated PPG, the aim of the Sequential Test is to
steer new development to areas with the lowest probability of flooding. SFRAs provide
the basis for applying the Sequential Test, where information is not available in a
SFRA the Sequential Test will be based on the EA Flood Zones.



The site is identified during site scoping by the EA Flood Map (reproduced within
Figure 3.1) to be fully located within Flood Zone 1. These are areas identified to have
a less than 1:1000 annual probability of fluvial flooding.



Therefore, based on the EA Flood Zone classification of the location, PPG Table 3
(Paragraph: 067 Reference ID: 7-067-20140306) re produced as Table 3.1 below,
development of all types is appropriate within the Site.
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Table 3.1: NPPF Technical Guidance Table 3: Flood Risk Vulnerability and Flood Zone
‘Compatibility’
Flood Risk

Essential

Water

Highly

More

Less

Vulnerability

Infrastructure

Compatible

Vulnerable

Vulnerable

Vulnerable

Classification
Zone 1

Zone 2

Exception

Flood Zone

Test
required
Zone 3a

X

Exception Test
required

Exception
Test
required

Zone 3b

Exception Test

‘Functional

required

X

X

X

Floodplain’
Key:

X
3.11

Development is appropriate
Development should not be permitted
Mechanisms of Flooding
To understand the risk of flooding to a site, it is imperative that potential sources of flooding be
clearly defined. The likelihood and severity of flooding depends on the characteristics of the
flood sources and the degree to which the site is currently, or can potentially, be protected
against flooding from these sources. Table 3.2 reviews the potential risk of flooding at the
proposed site from different sources.
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Table 3.2 Potential Risk of Flooding to the Proposed Development

Source of Flooding

Potential
High Med Low

Comments

X

Site is fully located within Flood Zone 1. No risk
of fluvial flooding to development.
The site is located far inland and there is no risk
of tidal flooding.
Unlikely as drainage systems will be designed to
accommodate flows up to the 1 in 100 year +
40% CC event.
Areas of impermeable material mitigated through
appropriately sized on site drainage system.
Small areas of potential surface water flooding
identified on mapping.

Ponding

X

Proposed drainage will prevent Ponding.

Groundwater

X

No risk of groundwater flooding identified.

Reservoir

X

No risk of Reservoir flooding to the proposed
development.

X

Fluvial (Rivers)

N/A

Tidal/Coastal
Pluvial (drainage
system)

Surface Run-off

X
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4
4.1

FLOOD RISK ASSESSMENT
Introduction
Following the scoping exercise, the potential flood risks to the site have been investigated in
greater detail, to ascertain whether there are any constraints which would limit or constrain
development on site. Opportunities to mitigate these risks where relevant are discussed in
Chapter 5 of this report.

4.2

Fluvial (Rivers)
During consultation with NCC it was confirmed there are no ordinary watercourses within the
site’s boundary or within the immediate vicinity of the site. The nearest ordinary watercourse is
approximately 320m south west off the southern boundary of the site.
The nearest watercourse to the site, as indicated on Figure 3.1, is located off the north-eastern
most corner of the Site; this is an unnamed ordinary watercourse. The River Nene, designated
EA Main River, is located approximately 390m off the southern boundary of the Site, and 275m
off the eastern boundary of the Site. As identified in Section 3.1 and Figure 3.1, the Application
Site is solely located within Flood Zone 1; these are areas of less than 1:1000 (0.1%) annual
probability of fluvial flooding; the lowest classification of flood risk. In addition, no historical
instances of flooding have been identified. As such fluvial flooding is not considered to pose a
flood risk to the site.
It can be concluded that the risk of fluvial flooding to the site is negligible.

4.3

Pluvial, Surface Run-off and Ponding
Pluvial flooding is defined as flooding which results from rainfall-generated overland flow, before
the runoff enters any watercourse or sewer. It is usually associated with high intensity rainfall
events (typically >30mm/h) but can also occur with lower intensity rainfall or melting snow where
the ground is saturated, frozen, developed or otherwise has low permeability resulting in
overland flow and ponding in depressions in the topography. Urban pluvial flooding arises from
high intensity ‘extreme’ rainfall events. In such situations, urban underground
sewerage/drainage systems and surface watercourses may be completely overwhelmed.
An extract from the EA surface water flood risk mapping dataset is reproduced in Figure 4.1
below. The majority of the Site is illustrated to be at a ‘very low’ risk of surface water flooding.
There are two areas within the Site illustrated to have a ‘low’ to ‘high’ risk of surface water
flooding associated with them. Additionally, St Christopher’s Drive and Rowell Way located off
the western boundary of the site are illustrated to be affected by surface water flooding.
Flood risk is defined by the EA as follows:


High risk is defined as: greater than 1 in 30 (3.3%) chance in any given year.



Medium risk is defined as: less than 1 in 30 (3.3%) but greater than or equal to 1 in 100
(1%) chance in any given year.



Low is defined as: Less than 1 in 100 (1%) but greater than or equal to 1 in 1000 (0.1%)
chance in any given year.
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Figure 4.1: Extract from EA Flood Map for Surface Water (accessed 04/05/2018)

© Environment Agency and database right
Approximate site boundary indicated in red, for location purposes only

The two areas of surface water flooding, associated with a ‘low’ to ‘high’ risk, correlate with
topographically low points, as illustrated on the topographical survey (Appendix A). They
represent areas where surface water, arising from within the site boundary, will flow and collect
under greenfield conditions. Should the site be developed, the introduction of a positive
drainage system will ensure that surface water arising from within will not pose a flood risk to
the development or adjoining land.
Surface water arising within St Christopher’s Drive will follow the roads topography towards the
existing gullies within the highway, as illustrated within the topographical survey (Appendix A).
As surface water arising within the highways will be dealt with within the existing highway
drainage system it can be concluded that surface water flows arising off site in this area do not
pose a flood risk to the site.
The introduction of a positive drainage system will ensure that surface water arising from the
development site is fully managed and will not pose a flood risk to existing, or proposed
property. In this manner, the areas of localised surface water flooding indicated on Figure 4.1
will be managed post development. Details of this system are fully outlined in Section 6.4 of this
document.
4.4

Groundwater
Groundwater flooding is defined as the type of flooding that can be caused by the emergence of
water originating from underground. The water may emerge from either point or diffuse
locations. Unlike flooding from rivers and the sea, groundwater flooding does not pose a
significant risk to life, but is more associated with significant damage to property, with flooding
persisting over a number of weeks for some types of groundwater flooding. Groundwater
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flooding is a significant but localised issue that has attracted an increasing amount of public
concern in recent years.
A Phase 1 Desk Study has been completed for the site by Rodgers Leask Environmental in
October 2012. An extract of the report has been included within Appendix D of this report.
In relation to groundwater the Report states
‘The sand and gravel superficial deposits underlying the site are classified as a
Secondary (A) Aquifer – Permeable Layers. Secondary (A) aquifers are defined by the
EA as:
‘Permeable layers capable of supporting water supplies at a local rather than strategic
scale, and in some cases forming an important source of base flow to rivers. These are
generally aquifers formerly classified as minor aquifers.’
The underlying Stamford Member is also classified as a Secondary (A) Aquifer –
Permeable Layers.
The underlying Rutland Formation is classified as a Secondary (B) Aquifer – Lower
Permeability Layers. Secondary (B) aquifers are defined by the EA as;
‘Predominately lower permeability layers which may store/yield limited amounts of
groundwater due to localised features such as fissures, thin permeable horizons and
weathering. These are generally the water-bearing parts of the former nonaquifers.’’
th

A GroundSure EnviroInsight report (Reference: EMS-180969_266044, Dated: 4 October
2012), has been included within the Phase 1 Desk Study report. In relation to groundwater it
notes the following;
‘What is the maximum BGS Groundwater Flooding susceptibility within 50m of the study
site? Very high’
‘What is the BGS confidence rating for the Groundwater Flooding susceptibility areas?
High’
Intrusive investigations should be undertaken to fully inform the risk of groundwater flooding at
the detailed design stage. Should groundwater be encountered, the advice of a geotechnical
engineer should be sought to ascertain any requirements for groundwater
management/dewatering during the construction phase. At this stage no risk of groundwater
flooding has been identified to pose a constraint to the site.
4.5

Reservoir Flooding
An extract of the EA Flood Risk from Reservoirs mapping dataset is reproduced in Figure 4.2
below. The extent of reservoir flooding, as illustrated on the provided plan, is a result of reservoir
failure. Flooding from reservoir failure is highly unlikely to occur; reservoirs are engineered and
designed to be resilient structures and highly unlikely to fail. The provided EA mapping is solely
set as a guide as to the potential extent of flooding in the event of failure, not to illustrate what
will happen. The data shows reservoir flooding does not pose a constraint to the site.
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Figure 4.2: Extract from EA Risk of Flooding from Reservoirs Map (accessed 04/05/2018)

© Environment Agency and database right
Approximate site boundary indicated in red, for location purposes only
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5
5.1

RECOMMENDED FLOOD MITIGATION
Introduction
This Chapter discusses mitigation options that should be considered in order to reduce the
severity of flood risk and to minimise the potential hazards associated with any residual flood
risk.

5.2

Design Levels
The site is fully located within Flood Zone 1 and is not considered at risk of fluvial flooding. Onsite drainage proposals to be incorporated within any development proposal will ensure surface
water run-off is quickly diverted towards on-site gullies and drainage channels and that on-site
attenuation is sized appropriately. It is not therefore considered necessary to increase on-site
levels and set any minimum finished floor levels as a result of this flood risk.

5.3

Site Topography and Flood Routing
Where possible, levels should fall away from buildings, and areas where water could dam up
against structures should be avoided, even if drainage is provided.
The development proposals will be designed to ensure that any overland flows are routed away
from buildings, intercepted by gullies and or drainage channels.
If any permeable areas or any other areas are not formally drained, the risk of these areas
flooding should be assessed. It should then be demonstrated that flood flow routes and depths
would not affect property, car park areas or other such infrastructure. Flood flow routes should
be incorporated as part of detailed engineering designs. Overland flows should be routed
towards gullies where applicable and not into third party land.
Implementing a surface water drainage system for the site suitable of conveying flows up to and
including the 1 in 100 year + 40% for climate change event will protect third parties as surface
water will be intercepted and not be allowed to run-off at an uncontrolled rate.

5.4

Sustainable Drainage Systems
The utility of sustainable drainage systems (SUDS) is a material planning consideration, if
appropriate to the specific site conditions. These systems are diverse, but generally aim to
provide drainage systems that may facilitate flood and/or pollution control, related to run-off.
Such systems are generally ‘soft engineering’ and as a result can be financially, as well as
environmentally, attractive engineering solutions.
The use of SUDS systems should be fully appraised alongside the development of a site layout
to maximise their potential value.

5.5

Residual Risk
A residual risk remains for the proposed development from rainfall events greater than the
design criteria of the proposed drainage system. The risk will be mitigated, as on-site drainage
systems shall be designed in accordance with relevant design criteria, as appropriate, to take
account of overland flood flow routes and to divert any excess surface water around and away
from any buildings.
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6
6.1

DRAINAGE CONSIDERATIONS
Introduction
In order to inform future development proposals, site drainage has been considered (both
outfalls and potential storage requirements). This should be viewed as a high level exercise and
will need to feed into, as well as be informed by, development proposals as may evolve.

6.2

Existing Surface Water Drainage
Anglian Water (AW) were contacted regarding the presence of existing surface water
infrastructure. Their Pre-Planning Assessment Report for the site has been included as
Appendix E. The report confirms AW have no records of any surface water sewers within the
enquiry boundary, however it should be noted that easements associated with existing sewers
located under the A605 may extend to within the site boundary. The location of such apparatus
should be confirmed and any easements should be respected within any future development
proposals.
Under current pre-development conditions, due to the greenfield nature of the site, it is
considered that surface water falling within the site will run off as overland flow, be intercepted
by existing vegetation, or very slowly soak away into the ground
To accurately calculate existing discharge rates for the site, greenfield run-off has been
calculated by way of MicroDrainage ICP SUDS methodology, which implements the pro rata
IOH124 methodology, for sites below 50ha in size, utilising FEH data. The calculation has been
included for reference within Appendix F and is summarised in Table 6.1 below, the rate is
based on the greenfield run-off rate for 1ha.
Table 6.1 Existing Discharge Rates for Site, based on a hypothetical 1 ha area

6.3

Return Period
(years)

Discharge Rate
Based on 1 ha

QBAR

3.8 l/s

Q1

3.3 l/s

Q30

9.2 l/s

Q100

13.7 l/s

Existing Foul Water Drainage
AW’s Pre-Planning Assessment Report (Appendix E) identifies the presence of existing foul
sewers within the vicinity of the site, whose easement may overlap into the site. The location of
existing assets should be confirmed and appropriate easements respected over these.
In addition, a pump station is located adjacent the northern boundary of the site. The
appropriate cordon sanitaire should be respected within development proposals.
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6.4

Proposed Surface Water Drainage
When considering development proposals, under the terms of Section 2 of Approved Document
H3 of the Building Regulations (2002 edition) soakaways should be utilised as the primary
means of surface water disposal. If infiltration testing undertaken in accordance with BRE:365
(2007) provides an unfavourable infiltration rate across the site or contaminated ground is
present within the site other methods of sustainable drainage should be considered with a
surface water connection to an existing watercourse considered prior to a connection into the
public sewerage system.
At the time of writing intrusive ground investigations to determine the suitability of soakaways
onsite have not been carried out. However, during consultation with NCC it was indicated that
there are ‘very significant constraints for the west of the site. There is a very significant potential
for one or more geohazards associated with infiltration’. NCC’s response further identified that
‘the east of the site indicated opportunities for bespoke infiltration SuDS. The subsurface is
potentially suitable for infiltration SuDS although the design will be influenced by the ground
conditions’.
As such, the use of infiltration drainage is not at this stage considered viable and alternative
means of site drainage, have been investigated
AW’s Pre-Planning Assessment Report response included within Appendix E states:
‘It is our understanding that the evidence to confirm your compliance with the surface water
hierarchy is not currently available. However once the evidence has been confirmed, then a
connection point may be made to manhole 8851 in To [sic.] the North-Eastern boundary of the
site at NGR TL0486087884 at a rate of 5.00l/s.
Consequently a positive outfall from the site is achievable. Reviewing site topography and AW’s
sewer records, it is envisaged that this may be achieved by a gravity connection. A brief
assessment of surface water storage requirements to achieve this discharge has been based on
reasonable assumptions at the time of writing, to inform any future masterplanning process. As
illustrated within Appendix G, based on a site area of 2.9ha, and development profile resulting in
an assumed impermeable area of 60% (1.74ha), with an allowance of 10% urban creep
3
(1.914ha), attenuation volumes of approximately 1900m may be required to achieve AW’s
specification of a 5l/s discharge.
Appropriate provision should be made within any future site layout to facilitate such surface
water attenuation; it should be noted that the above identified volume is indicative only and
subject to detailed designs including consideration of eventual impermeable area. Any existing
surface water drainage identified within the site will need to be diverted or be incorporated within
the on-site drainage proposals.
Sustainable drainage is a departure from the traditional approach to draining sites. There are
some key principles that influence the planning and design process enabling SuDS to mimic
natural drainage by:
-

storing run-off and releasing it slowly (attenuation);
allowing water to soak into the ground (infiltration);
slowly transporting (conveying) water on the surface;
filtering out pollutants;
allowing sediments to settle out by controlling the flow of water.
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CIRIA has produced a number of guidance documents covering a range of water management
scenarios. A summary of the publications have been listed below and should be used as
reference when any site drainage strategy is produced.
6.5

Planning for SUDS – making it happen (C687)
Site handbook for the construction of SUDS (C698)
The SuDS Manual (C753)

Proposed Foul Water Drainage
AW’s Pre-Planning Assessment Report response included within Appendix E states:
‘The foul drainage from the proposed development is in the catchment of Oundle Water
Recycling Centre, which currently has capacity to treat the flows from your development site.
Anglian Water cannot reserve capacity and the available capacity at the water recycling centre
can be reduced at any time due to growth, environmental and regulation driven changes.’
‘The additional foul flows from the development will cause detriment to the operation of the
Oundle-Ashton Gate pumping station during storm conditions. To mitigate this impact an active
discharge control solution is proposed. This solution involves using signals from level monitors
at Oundle-Ashton Gate pumping station, to inhibit the development conveyance pump
operation. This allows the development flows to be stored within the development drainage until
the storm condition has abated and the level at the connection point reduced sufficiently to
accommodate the discharge from the development. The development drainage would require
30m³ of additional storage within the development drainage, which could be utilised without
surcharging connecting laterals or compromising a free outfall from connected property.’
It should be noted that, under the provisions of the Water Industry Act, Sewerage Undertakers
are obliged to provide capacity for new development and cannot refuse a connection on capacity
grounds. The enquiry undertaken with AW was submitted on the basis of 90 residential units;
liaison with AW is recommended to ensure provision of capacity is made within their network
within appropriate timescales to facilitate development.
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7

CONCLUSION AND RECOMMENDATIONS
The site at Ashton Road, Oundle, has been assessed with regards to flood risk.

7.1

Review of NPPF Objectives


The site will not be affected by current or future flooding from any source.



Considering the implementation of a suitable drainage system the development will
not increase flood risk elsewhere.



The site is fully located within Flood Zone 1 and as such development of any type is
sequentially appropriate. No other risks of flooding have been identified to pose a
constraint to development.

7.2

Review of Drainage Strategy


The proposed on site drainage solution will need to be designed to be suitable to
attenuate flows up to and including the 1 in 100 year + 40% rainfall event.



Surface water from the site is proposed to be limited to a maximum rate of 5
litres/sec as requested by AW.



AW have provided potential points of connection for both storm and foul water.
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APPENDICES

27

rpsgroup.com/uk

APPENDIX A
Topographical Survey
Drawing Number: S3271/01 and /02 Rev A, Phoenix Survey Services Ltd
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Correspondence with Environment Agency
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Louise Wilcock
From:
Sent:
To:
Subject:
Attachments:

Follow Up Flag:
Flag Status:

Lincs & Northants, Customer Enquiries <LNenquiries@environmentagency.gov.uk>
09 January 2018 12:37
Louise Wilcock
[EXT] FW: Ref 180109/RM10 180103/BA16 Ashton Road, Oundle Information
Request CCN/2018/71953
Ashton Road, Oundle Location Plan.pdf; 71953 Product 1.pdf; 71953 Flood
History.pdf; 71953 Surface Water.pdf
Follow up
Flagged

Dear Louise,
Provision of Floodmap for Ashton Road, Oundle
Thank you for your request which was passed to us on 3rd January 2018 to use Environment Agency data. We
apologise for the delay you have experienced, the information is now attached.
The information on Flood Zones in the area relating to this address is as follows:
The property is in an area located within Flood Zone 1 shown on our Flood Map for Planning
(Rivers and Sea) and therefore the data we hold is limited.
Note ‐ This information relates to the area that the above named property is in and is not specific
to the property itself.
Further details about the Environment Agency information supplied can be found on the GOV.UK website:
https://www.gov.uk/browse/environment‐countryside/flooding‐extreme‐weather
If you have requested this information to help inform a development proposal, then you should note the
information on GOV.UK on the use of Environment Agency Information for Flood Risk Assessments
https://www.gov.uk/planning‐applications‐assessing‐flood‐risk
https://www.gov.uk/government/publications/pre‐planning‐application‐enquiry‐form‐preliminary‐opinion
I also attach a copy of the surface water map. You may find this document helpful on surface water flooding
https://www.gov.uk/government/publications/flood‐risk‐maps‐for‐surface‐water‐how‐to‐use‐the‐map but if you do
have concerns regarding surface water flooding, this will be addressed by your local authority.
A copy of the Historic Flood Extent Map for your area is enclosed. This shows the extent of previous recorded
flooding in your area, notably 1998. It is possible that other flooding may have occurred that we do not have records
for, and other organisations, such as the Local Authority or Internal Drainage Boards, may have records.
We can confirm that the flood defences in the area are Formal Flood Defences – Earth Embankments, however the
site you are interested is not affected. There are also some drains in the area which may be IDB managed.
This data will be shared under the Open Government Licence, to read this and find out about permitted use, please
click here .

1

I hope that we have correctly interpreted your request. Please see the attached Standard Notice or licence for
details of permitted use.
We respond to requests for recorded information that we hold under the Freedom of Information Act 2000 (FOIA)
and the associated Environmental Information Regulations 2004 (EIR).
If you are not satisfied with our response to your request for information you can contact us within 2 calendar
months to ask for our decision to be reviewed.
Kind regards,
Nicola Stone
Customers & Engagement Officer
LNenquiries@environment-agency.gov.uk
 Internal (jabber) 45475
 External (+44) 0208 474 5475

Lincolnshire and Northamptonshire Area
Environment Agency
 Ceres House, 2 Searby Rd, Lincoln LN2 4DT

From: Enquiries, Unit
Sent: 03 January 2018 12:59
To: 'Louise.Wilcock@rpsgroup.com' <Louise.Wilcock@rpsgroup.com>
Subject: FW: 180103/BA16 FW: Ashton Road, Oundle Information Request
Good afternoon
I apologise that you haven’t yet received a response.
I have passed this email to the area team who would respond to your flood request.
Kind Regards
Beth Allott
Customer Service Adviser
National Customer Contact Centre - Part of National Operations Services

 Tel: 03708 506 506
 Web Site: www.gov.uk/environment-agency
Click an icon to keep in touch with us:-

From: Louise Wilcock [mailto:Louise.Wilcock@rpsgroup.com]
Sent: 03 January 2018 12:43
To: Enquiries, Unit <enquiries@environment‐agency.gov.uk>
Subject: 180103/BA16 FW: Ashton Road, Oundle Information Request
Good Afternoon,

2

It would be greatly appreciated if you could as a matter of urgency provide a response to the below information
request as the initial enquiry was sent on the 10th November 2017 (over 7 weeks ago)‐ I note that the EA have a 20
working day statutory response time, this has now been exceeded.
Should you require any further information please do not hesitate to get in contact,
Many thanks in advance,
Kind Regards,
Louise
Louise Wilcock
Assistant Hydrologist - RPS
Highfield House, 5 Ridgeway, Quinton Business Park,
Birmingham, B32 1AF.
United Kingdom
Tel:
+44 (0) 121 213 5500
Fax:
+44 (0) 121 213 5502
Email:
Louise.Wilcock@rpsgroup.com
www:
www.rpsgroup.com

From: Louise Wilcock
Sent: 10 November 2017 14:06
To: Enquiries, Unit
Subject: Ashton Road, Oundle Information Request

Good Afternoon,
RE: Ashton Road, Oundle, Peterborough. Nearest Postcode: PE8 4HX
We wish to enquire with you regarding flood information at the above site – Please find attached a site location plan
for your information.
Please can you provide fluvial, surface water, groundwater and historic flood maps for the site, and identify any
flood information/records you have for the site. Please can you also identity if there are any watercourses located
nearby, and any associated flood levels you have for these.
We note that the River Nene is located off the southern and eastern boundaries of the site, as this is EA Main River
please can you provide flood levels for this River and any further flooding information you have in relation to this
river. Please can you also provide the Product 4 information for this site. We would also be grateful if you could
provide any details of flood defences in the area, (the online EA Flood Map for Planning shows the presence of flood
defences) and any other defence details you may have in relation to the site and if the site benefits from these
defences.
We will be completing a Flood Risk Assessment, can you please identify any site specific requirements you have
regarding flood risk or surface water management at the site?
Please note that we will be liaising with other relevant authorities in connection with this, please let me know if you
require any further information,
Kind Regards,
Louise
Louise Wilcock
3

Assistant Hydrologist - RPS Planning & Development
Highfield House, 5 Ridgeway, Quinton Business Park,
Birmingham, B32 1AF.
United Kingdom
Tel:
+44 (0) 121 213 5500
Fax:
+44 (0) 121 213 5502
Email:
Louise.Wilcock@rpsgroup.com
www:
www.rpsgroup.com

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.
Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission or for any loss
or damage caused by a virus or by any other means.
RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH.
RPS Group Plc web link: http://www.rpsgroup.com

This message has been scanned and no issues were discovered.
Click here to report this email as spam

Information in this message may be confidential and may be legally privileged. If you
have received this message by mistake, please notify the sender immediately, delete it
and do not copy it to anyone else.
We have checked this email and its attachments for viruses. But you should still check
any attachment before opening it.
We may have to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation. Email messages and
attachments sent to or from any Environment Agency address may also be accessed by
someone other than the sender or recipient, for business purposes.
Click here to report this email as spam
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Flood Map for Planning (Rivers & Sea) centred on PE8 4HX created Jan 2018 CCN/2018/71953
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Flood History centred on PE8 4HX created Jan 2018 CCN/2018/71953
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Northamptonshire County Council
Lead Local Flood Authority

Developer Data and Information Request
LLFA Reference

DR/2017/0011

Location

Aston Road Oundle PE8 4HX

Proposal

Residential development

Request By

Louise Wilcock

Request Date

27th November 2017

Response Date

14th December 2017

Dear Louise
Thank you for requesting flood risk data for the above sites. Please find below and attached our
response to your request.

Historic Flood Records
Since the creation of the LLFA role in 2010, NCC has undertaken to collect as much information
as possible relating to historic flood incidents within the county. We have recorded, if known,
where actions have been undertaken or are proposed to alleviate the flood risk. The data we
have collected is not considered to be exhaustive, and data relating to flood incidents occurring
prior to 2010 is limited. For the above site;
Within the site boundary:
o

There are no reports of flooding within the site boundary.

Within 500m of the site boundary:
o

Prince William School, Herne Road Oundle. No dates available. Flooding of buildings on
more than one occasion. Main source of flooding is unknown Source of information East
Northamptonshire Council.

o

Riverside Close Oundle. 24th November 2011. Flooding of three properties and carriageway
trapping residents. Depth of flooding 0.5-1.0m. Duration 2 days. Main source of flooding
Main River, additional sources of flooding surface water runoff. Source of information East
Northamptonshire Council incident report.

Surface Water Drainage
County Hall, Northampton NN1 1DN
w. www.floodtoolkit.com
t. 01604 367805
f. 01604 366065
e. swdrainage@northamptonshire.gov.uk

o

Oundle Road junction Polebrook Road, Ashton, 25th November 2012 flooding of
carriageway. Main source of flooding surface water runoff additional source of flooding Main
River, depth1m+. Source of information East Northamptonshire Council Flood Incident
Report.

o

East Road Oundle. 23rdAugust 2010. Flooding of carriageway. Main source of flooding
unknown. Source of information Northamptonshire Police.

o

River Nene. 9th April 1998. (also 1947 and 1916) Channel capacity exceeded. Main source of
flooding Main River, no raised defences.

Asset Register
Under the Flood and Water Management Act 2010 we have a duty to maintain a register of
assets which have a significant impact on flood risk. We have undertaken a search of our Asset
Register, which contains information on all assets relating to flood risk within the county which
we have been made aware of. A summary of any assets shown to lie within the site boundary
and within a 500m buffer of the site is provided below. Exact details of third party assets should
be requested from the relevant risk management authority.
Within the site boundary:
o

Pumping Station. Oundle to Ashton Gate TPS. Owned by Anglian Water.

Within 500m of the site boundary
o

Various Pumping Stations and surface water sewer outfalls. Owned by Anglian Water.

o

Flood defence structure, Flapped 600mm diameter outfall with headwall Asset ID, NFCDD
294. Approximately 340m north east of site. Owned by the Environment Agency, privately
maintained.

o

Flood defence structure, Flapped 750mm diameter outfall with headwall Asset ID, NFCDD
290. Approximately 271m east of site. Owned by the Environment Agency, local authority
maintained.

o

Flood defence structure, Tilting sluice gate - Ashton tilting gate weir Asset ID, NFCDD 196.
Approximately 325m east of site. Owned and maintained by the Environment Agency.

o

Flood defence structure, Flapped 225mm diameter outfall with concrete headwall Asset ID,
NFCDD 296. Approximately 514m north of site. Owned by the Environment Agency,
privately maintained.

o

Flood defence point. Ashton. Manual sluice

o

Bridge, structure number 8018 approximately 320mm north east of site carrying footpath
over Main River owned by Northamptonshire Highways.

o

Various highway gullies owned by Northamptonshire Highways.

o

Public surface water and foul sewer systems owned by Anglian Water.

Risk of Flooding from Surface Water
We have enclosed a copy of the Updated Flood Map for Surface Water for each site location.
This map identifies areas where there is a risk of flooding from surface water. At these locations,
the mapping has been given a confidence level of County to Town. This modelling is suitable for
identifying which parts of the county or town are at risk, suitable for identifying approximate
extents, shallower and deeper areas.
The map indicates two isolated areas, north and central spreading south shown to be at
significant risk within 3.33% AEP (1 in 30 annual chance),1% AEP (1 in 100 annual chance) and
the 0.1% AEP (1in1000 annual chance) of flood. The 0.1% risk encompasses the south west of
the site.
The sequential approach should be taken in considering the site layout in relation to the risk of
flooding from surface water runoff. No properties or sensitive development should be located
in areas shown to be at risk of flooding.

Risk of Flooding from Groundwater
We have recently completed a detailed study into ground water flood risk in Northamptonshire.
This is available on the Flood Toolkit at http://www.floodtoolkit.com/pdf-library/ > Statutory and
Project Documents.
We have enclosed a copy of the Northamptonshire Ground Water Flood Risk Map only at a
scale of 1:125,000 due to licensing restrictions on the map data, however in summary this
map indicates the site is at negligible risk of ground water flooding.
Advice on how to consider ground water flood risk in a Flood Risk Assessment is provided at
http://www.floodtoolkit.com/planning/developers/ > Groundwater Flood Risk Assessments.

Ordinary Watercourse Consent
Ordinary watercourses are riparian owned, i.e. the ownership and maintenance responsibilities
are shared by the landowners on either side of the watercourse. It should be noted that the
Northamptonshire Local Flood Risk Management Strategy contains a policy restricting
development within 9m of any ordinary watercourse, without prior consent. Consenting for
ordinary watercourses in Northamptonshire is dealt with by the Bedford Group of Drainage
Boards, on behalf of Northamptonshire County Council. Consent would be required for all works
within 9m of the watercourse, including discharge of surface water. For details of the consenting

process

please

refer

to

the

information

on

our

Flood

Toolkit

at:

www.floodtoolkit.com/planning/developers/.
Our information indicates there are no Ordinary Watercourses within the site boundary or within
the immediate vicinity of the site. The nearest Ordinary Watercourse is approximately 320m
south west of southern site boundary.
The River Nene, Main River, is located within 400m of the north, east and southern boundaries
of the site.
Northamptonshire Local Flood Risk Management Strategy
The Northamptonshire Local Flood Risk Management Strategy and the associated Action Plan
was updated and approved in October 2016. This is published as a living document on the NCC
Flood Toolkit at www.floodtoolkit.com/pdf-library/ (under Statutory and Project Documents). This
document and its related policies and recommendations apply to all development and flood risk
management work within the County of Northamptonshire.

SuDS Guidance
Non-statutory technical standards for the design, maintenance and operation of sustainable
drainage systems have now been published on-line.
We have now published our guidance document “Local Standards and Guidance for Surface
Water Drainage in Northamptonshire” which can be found on the flood toolkit on the Surface
Water Drainage pages at http://www.floodtoolkit.com/planning/surface-water-drainage/.
This guide is primarily for use by developers, designers and consultants who are seeking
guidance on the Lead Local Flood Authority’s local requirements for the design of surface water
drainage systems in Northamptonshire. This guide will also be used by our officers to ensure a
consistent approach is taken when assessing plans and designs as part of the planning
application process. This guidance document is referred to in the adopted Northamptonshire
Local Flood Risk Management Strategy as policy. Therefore this document forms a material
planning consideration. The guide is a living document, meaning new information and updates
will be continually added as they emerge. This is especially important as this edition of the guide
precedes any implementation of Schedule 3 of the Flood and Water Management Act (2010).

Known Site-Specific Issues and Drainage Constraints
The updated Flood Map for Surface Water, as enclosed and discussed above, shows a
significant level of flood risk to parts of the site. It may be that the modelling used to create this
map has not suitably accounted for the presence of the culvert. Unless it is proposed to dispute

the flood map (for which you would need to provide evidence such as detailed modelling to
demonstrate the actual risk), then no properties should be located in the areas shown to be at
risk of surface water flooding..
The BGS Infiltration SuDS Map provides screening-level data that gives an indication of the
suitability of the subsurface for infiltration SuDS features. For the site this dataset indicates very
significant constraints for the west of the site. There is a very significant potential for one or more
geohazards associated with infiltration. Only install infiltration SuDS if the potential for or the
consequences of infiltration are considered not to be significant.
The east of the site indicates opportunities for bespoke infiltration SuDS. The subsurface is
potentially suitable for infiltration SuDS although the design will be influenced by the ground
conditions. Quantify infiltration rate via an infiltration/soakaway test and consider whether
infiltration can be used as a SuDS technique alongside water storage (in ponds/chambers) and
re-use.
The map indicates that west of the site there is significant potential for geohazard. Ground
instability problems are probably present. However the east of the site indicates that ground
instability problems may be present or anticipated. Increased infiltration is unlikely to result in
ground instability. Before installing infiltration SuDS consider the potential for or the
consequences of infiltration on ground stability.
The map indicates that the site has high susceptibility to ground water contamination and very
significant constraints are indicated. Made ground is present at the surface. Infiltration may
increase the possibility of remobilising pollutants. However the east of the site indicates
moderate susceptibility to groundwater contamination. Infiltrating water should be free of
contaminants. Before installing infiltration SuDS, consider the risks associated with the transport
of contaminants to the groundwater. Check previous land use and potential for the presence of
contaminated ground.
Further information
Our information requirements in support of a planning application are outlined in our document:
https://www.floodtoolkit.com/wp-content/uploads/2017/09/Local-Standards-forpublication-v1.3-September-2017.pdf

Pre-Application Advice
We advocate the use of pre-application discussions to ensure SuDS can be incorporated into all
developments at the early stage of design, and to streamline the planning approval process. We
operate a pre-application advice service in which we can provide surface water drainage advice

to developers on major planning applications for Town and Country Planning development.
Further

details

on

this

process

and

the

associated

charges

can

be

found

at

http://www.floodtoolkit.com/planning/surface-water-drainage/.

Adoption and Maintenance of SuDS
Northamptonshire County Council as Lead Local Flood Authority does not adopt SuDS.
If SuDS are designed purely to drain an adoptable highway then Northamptonshire Highways
may adopt the SuDS feature. However each case is determined on its own merits and should be
discussed with Northamptonshire Highways before any adoption assumptions are made. Please
contact Northamptonshire Highways at: DevelopmentManagement@kierwsp.co.uk.
Anglian Water also has a SuDS Adoption Manual, which can be found here:
http://www.anglianwater.co.uk/_assets/media/AW_SUDS_manual_AW_FP_WEB.pdf.
Developers can apply for Anglian Water to consider the adoption of your proposed SuDS
scheme by submitting an expression of interest at:
http://www.anglianwater.co.uk/developers/suds.aspx.
The responsibility remains with the developer to ensure that adequate long-term maintenance of
any drainage system can be delivered. Evidence will be required to be submitted as part of any
major planning application to demonstrate that agreements are in place for the entirety of the
drainage system to be adopted and maintained in perpetuity.
There are four main options available to developers for the adoption and maintenance of SuDS:
1. The local sewerage undertaker/water company may adopt and maintain certain features;
2. Adoption could be agreed through a Section 106 agreement/ separate agreement with
the borough, district, town or parish council and pay the Commuted Sums for the
maintenance;
3. Set up or use a service management company; or
4. Adoption and maintenance by private individuals (only where the SuDS serve individual
properties).
The adoption and maintenance of all drainage within a development would have to be discussed
and agreed directly with the relevant Local Planning Authority.

Climate change
Under the new climate change allowance guidance from the Environment Agency, developers
should design the surface water attenuation on site to accommodate the 1:100year +20% cc and
undertake a sensitivity analysis to understand the flooding implication for the 40% cc. If the
implications are significant i.e. the site could flood existing development (additional flow of runoff

from the site) or put people at risk (by increased hazard levels within or off the site) then a view
may be taken to provide more attenuation working up towards 40% cc, or to provide additional
mitigation allowances, for example a higher freeboard to ensure no risk to third parties/onsite
users for the extreme 40% cc scenario. This will tie into existing principles for designing for
exceedance.

FEH / FSR rainfall data
Section 4.3.2. of the SUDS Manual (CIRIA C697) refers to Development Runoff. Within this
Section, it is acknowledged that additional datasets have been added to Flood Estimation
Handbook (FEH) and rainfall depths obtained using FEH show significant differences from those
obtained from Flood Studies Report (FSR) in some parts of the country.

Within

Northamptonshire, rainfall depths are often greater using more up to date FEH datasets than
those using FSR, therefore for various storm events, greater run-off is produced and additional
attenuation is likely to be required.
FEH rainfall data is more up to date than FSR (England and Wales) therefore calculations
should use this FEH data to determine the volume of surface water attenuation required on site.
We recognise there are uncertainties associated with the use of any datasets. In particular, FSR
rainfall data should be used where the critical storm duration is less than 60 minutes, as FEH
data is less robust for short duration storms. FEH rainfall data can be used to determine the
volume of storage required if the critical storm duration is greater than 30 minutes.
If FEH rainfall data is not used as described above, then sensitivity testing to assess the
implications of FEH rainfall must be provided. This should demonstrate that the development
proposals remain safe and do not increase flood risk to third parties

Greenfield runoff rates
It is understood that some guidance recommends minimum discharge rates of 5 l/s, to minimise
use of small orifice openings that could be at risk of blockages. However, appropriate
consideration of filtration features to remove suspended matter and suitable maintenance
regimes should minimise this risk and therefore the minimum limit of 5l/s does not apply in
Northamptonshire.

Urban Creep
The Urban Creep allowance has been set as per CIRIA C753 (version 6) paragraph 24.7.2.
Urban Creep is “The conversion of permeable surfaces to impermeable over time, e.g. surfacing
of front gardens to provide additional parking spaces, extensions to existing buildings, creation

of large patio areas.” The effect of Urban Creep over the lifetime of a development can increase
impermeable areas by as much as 10%. In all calculations, proposed values of impermeable
area should include a 10% allowance for Urban Creep.

In view of above, should you require any further information, or wish to discuss these matters
further, please do not hesitate to contact us.
Yours Faithfully,
Malcolm Ball
Technician
For & on behalf of NCC – Lead Local Flood Authority
Disclaimer:
This response is made by the County Council in its capacity as a Lead Local Flood Authority as a statutory
consultee. As a Lead Local Flood Authority we respond to Planning Applications considering where
development has the greatest ability to affect flood risk. For the avoidance of doubt we do not comment on
water quality, contaminated land/landfill, waste water, risk of flooding from ground water, biodiversity and
ecological impact, fisheries, water framework directive, amenity, health & safety, or navigation.
These comments should be taken as general comments on surface water drainage only. A detailed review of
any technical assessments, methodology and results has not been undertaken by the Council. Liability for
such technical work therefore rests with organisation(s) who have undertaken this technical work and the
Local Planning Authority, which is responsible for the planning decision.

Louise Wilcock
From:
Sent:
To:
Subject:

Surface Water Drainage Assessment Team
<swdrainage@northamptonshire.gov.uk>
19 December 2017 09:53
Louise Wilcock
[EXT] RE: New submission from Flood Data and Information Request

Good morning Louise
Thank you for your email. I have reviewed the information provided and must apologise for reference to the culvert
within the quoted paragraph as per your email. However the reference to the presence of surface water is correct.
Two areas, one in the north apex of the site, the second directly below in the centre spreading to the southern
boundary.
With regard to your query we would require that the risk from surface water is assessed and mitigated to enable
development within the at risk locations. Mitigation in the form of raised levels, raised finished floor levels,
incorporation of swales etc and the identification of exceedance flow routes should be considered. An assessment of
the risk for the 1/100 year plus 40% climate change event would be required.
I hope the above is helpful
Kind regards
Malcolm Ball
Technician
Surface Water Drainage Assessment Team
Phone: 01604 367805
Email: swdrainage@northamptonshire.gov.uk
Web: www.floodtoolkit.com

From: Louise Wilcock [mailto:Louise.Wilcock@rpsgroup.com]
Sent: 18 December 2017 09:15
To: Surface Water Drainage Assessment Team <swdrainage@northamptonshire.gov.uk>
Subject: RE: New submission from Flood Data and Information Request
Malcolm,
Please find attached the original response for ease of reference,
Regards,
1

Louise
From: Louise Wilcock
Sent: 18 December 2017 09:14
To: 'Surface Water Drainage Assessment Team'
Subject: RE: New submission from Flood Data and Information Request

Hi Malcolm,
Many thanks for sending over the response. I note within the response it states that ‘The updated Flood Map for
Surface Water, as enclosed and discussed above, shows a significant level of flood risk to parts of the site. It may be
that the modelling used to create this map has not suitably accounted for the presence of the culvert. Unless it is
proposed to dispute the flood map (for which you would need to provide evidence such as detailed modelling to
demonstrate the actual risk), then no properties should be located in the areas shown to be at risk of surface water
flooding’. As proposals for the development include the introduction of a positive drainage system, this will ensure
that surface water arising from the development site is fully managed and will not post a flood risk to existing, or
proposed property. As such please can you confirm that NCC will accept properties to be located within areas
presently shown to be at risk of surface water flooding (on the attached map) as the introduction of a positive
drainage system will mitigate against the surface water flood risk post development.
I look forward to your response,
Kindest Regards,
Louise
Louise Wilcock
Assistant Hydrologist - RPS
Highfield House, 5 Ridgeway, Quinton Business Park,
Birmingham, B32 1AF.
United Kingdom
Tel:
+44 (0) 121 213 5500
Fax:
+44 (0) 121 213 5502
Email:
Louise.Wilcock@rpsgroup.com
www:
www.rpsgroup.com

From: Surface Water Drainage Assessment Team [mailto:swdrainage@northamptonshire.gov.uk]
Sent: 14 December 2017 10:59
To: Louise Wilcock
Subject: [EXT] RE: New submission from Flood Data and Information Request

Hi Louise
Please find attached our response to your request for flood data and information. If you feel any of your questions
have not been answered please feel free to contact me. We would advise you of our pre application service, details
are found within our Local Standards and Guidance Document also referred to within the above and accessed at
https://www.floodtoolkit.com/wp-content/uploads/2017/09/Local-Standards-for-publication-v1.3-September2017.pdf

Kind regards
Malcolm Ball
Technician
Surface Water Drainage Assessment Team
2

Phone: 01604 367805
Email: swdrainage@northamptonshire.gov.uk
Web: www.floodtoolkit.com

From: Louise Wilcock [mailto:Louise.Wilcock@rpsgroup.com]
Sent: 27 November 2017 12:21
To: Surface Water Drainage Assessment Team <swdrainage@northamptonshire.gov.uk>
Subject: RE: New submission from Flood Data and Information Request
Hi Malcolm,
RE: Ashton Road, Oundle, PE8 4HX.
I have just made payment for the below site for the flood risk data, however, there was no option to put in the
reference DR.2017.0011 for the site – the payment reference I was given was PL62807349. Please can you confirm
receipt of payment for the above site and proceed with the flood risk data request.
Please could you provide a formal receipt of payment for the total amount of £250 paid.
Many thanks,
Louise
Louise Wilcock
Assistant Hydrologist - RPS
Highfield House, 5 Ridgeway, Quinton Business Park,
Birmingham, B32 1AF.
United Kingdom
Tel:
+44 (0) 121 213 5500
Fax:
+44 (0) 121 213 5502
Email:
Louise.Wilcock@rpsgroup.com
www:
www.rpsgroup.com

From: Surface Water Drainage Assessment Team [mailto:swdrainage@northamptonshire.gov.uk]
Sent: 21 November 2017 10:35
To: Louise Wilcock
Subject: [EXT] RE: New submission from Flood Data and Information Request

Dear Louise
Thank you for submitting an online form to request flood risk data for your site, Ashton Road Oundle PE8 4HX. We
will provide the data for the site under our standard terms and conditions, which are attached herewith for your
reference. There is a standard fee of £250 per site up to and including 5ha in size. For sites greater than 5ha in size, a
3

charge of £750 would be applicable for providing this data, which enables us to recover our costs. By making a
payment to our online system, we deem that you accept our terms and conditions. By doing that you will:
• acknowledge that you have understood the basis upon which the data is given; and
• warrant that the person signing is authorised to enter into this agreement and has obtained all necessary
approvals to do so.
To make a payment online, please complete the payment form at
https://northamptonshire.firmstep.com/default.aspx/RenderForm/?F.Name=R63ex1xJoXB . Please use reference
number DR.2017.0011 for this transaction. You will need a credit/debit card in order to make payment.
With regards to the payment by cheque, it will take slightly longer so it is not our preferred method for the
payment. However should you still wish to pay by cheque, the same should be made payable to Northamptonshire
County Council, with a cover note stating the reference number DR.2017.0011 and should be posted for the
attention of
Phil Jones
Senior Flood & Water Officer
Flood & Water Management
Northamptonshire County Council
1 Angel Square
4 Angel Street
Northampton NN1 1ED

Hope the above is helpful. Please do not hesitate to contact us should you have any queries with regards to the
above
Kind regards
Malcolm Ball
Technician
Surface Water Drainage Assessment Team
Phone: 01604 367805
Email: swdrainage@northamptonshire.gov.uk
Web: www.floodtoolkit.com
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From: swdrainage@northamptonshire.gov.uk [mailto:swdrainage@northamptonshire.gov.uk]
Sent: 20 November 2017 14:05
To: Surface Water Drainage Assessment Team <swdrainage@northamptonshire.gov.uk>
Subject: New submission from Flood Data and Information Request
Flood Data and Information Request
Is this your first enquiry for this proposal?
Yes
Site address of proposed development
Ashton Road
Oundle PE8 4HX
United Kingdom
Map It
Please provide a brief description of the proposed development
Proposed Residential Development
Site plan upload



Ashton-Road-Oundle-Location-Plan.pdf

Applicant name
Sam Daulby
Applicant address
Persimmon House, 19 Commerce Road
Peterborough PE2 6LR
United Kingdom
Map It
Phone
01733397200
Email
sam.daulby@persimmonhomes.com
Is there an Agent acting on behalf of the Applicant?
Yes
Agent name
Louise Wilcock
5

Agent address
RPS, Highfield House, 5 Ridgeway, Quinton Business Park
Birmingham B32 1AF
United Kingdom
Map It
Phone
01212135500
Email
louise.wilcock@rpsgroup.com
Acknowledgement



I have read and agree to this acknowledgement

------------------------------------------------This email and any files transmitted with it are intended solely for the use of the
individual or organisation to whom they are addressed. If you have received this email
in error, please notify customerservices@northamptonshire.gov.uk
The information contained in this email and in your reply may be subject to disclosure
under the Freedom of Information Act 2000 or other legislation and its confidentiality
cannot be guaranteed.
This email has been checked for the presence of computer viruses.
Northamptonshire County Council. http://www.northamptonshire.gov.uk
-------------------------------------------------

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.
Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission or for any loss
or damage caused by a virus or by any other means.
RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH.
RPS Group Plc web link: http://www.rpsgroup.com

------------------------------------------------This email and any files transmitted with it are intended solely for the use of the
individual or organisation to whom they are addressed. If you have received this email
in error, please notify customerservices@northamptonshire.gov.uk
The information contained in this email and in your reply may be subject to disclosure
under the Freedom of Information Act 2000 or other legislation and its confidentiality
cannot be guaranteed.
This email has been checked for the presence of computer viruses.
Northamptonshire County Council. http://www.northamptonshire.gov.uk
-------------------------------------------------

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only.
Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission or for any loss
or damage caused by a virus or by any other means.
RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH.
RPS Group Plc web link: http://www.rpsgroup.com

------------------------------------------------This email and any files transmitted with it are intended solely for the use of the
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individual or organisation to whom they are addressed. If you have received this email
in error, please notify customerservices@northamptonshire.gov.uk
The information contained in this email and in your reply may be subject to disclosure
under the Freedom of Information Act 2000 or other legislation and its confidentiality
cannot be guaranteed.
This email has been checked for the presence of computer viruses.
Northamptonshire County Council. http://www.northamptonshire.gov.uk
-------------------------------------------------
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APPENDIX D
Extract of Phase 1 Desk Study
Rodgers Leask Environment Phase 1 Desk Study, 23 October 2012
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Summary
This presents the salient points of the report and should not be referred to in isolation.
Instruction

In September 2012 Rodgers Leask Environmental (RLE) were commissioned
by Persimmon Homes (EM) to compile a Phase One Desk Study (DTS) for a
proposed residential development on land at Ashton Road, Oundle.

Site
Location
and Description

The site is located off Ashton Road, Oundle in Peterborough, Cambridgeshire.
The site centre co-ordinates are at approximately 504778E, 287837N.
The site has an irregular outline, and covers an area of approximately 4.73
hectares (Ha) to the west of the A606.
The site is generally flat, with some localised undulations particularly in the
central and western portions of the site.
The site comprises an undeveloped agricultural field laid as rough grassland. A
small brick building surrounded by fencing is present in the north-western
corner of the site, operated by Anglian Water. A bridleway is located on the
north, running parallel with the site boundary.

History

On earliest records dated 1885-1886 the site formed an undeveloped
agricultural field with a track on the north and north-western. A small gravel pit
was marked in the south-western corner between 1899-1924. By 2002 a small
building was marked in the north-western portion of the site and on 2012
records the northern, eastern and southern boundaries were shown to be lined
with trees.
The surrounds of the site were dominated by undeveloped agricultural fields on
early records, with a railway running parallel to the eastern boundary at a
distance of ~15m. On 1924 records a gravel tip was marked ~5m north of the
site and by 1968 it was marked as a refuse tip. The railway was also marked as
dismantled. Gradual residential development was shown to the west. By 1977
Prince William School was shown from ~10m southwest and by 1987 the former
railway to the east was marked as a road. On 2002 records Nene Valley
Business Park was shown ~250m northwest and residential development ~30m
northwest. By 2012 the development within the Business Park extended to
~10m north and residential development ~10m northwest and west of the site.

Radon

No radon protection measures are required.

Geology

Superficial Deposits
The site is shown to be underlain by River Terrace Deposits comprising sand
and gravel.
Solid Geology
The majority of the site is underlain by the Stamford Member comprising
interbedded sandstone and siltstone of the Bathonian / Bajocian age.
The western portion of the site is underlain by the Rutland Formation
comprising of argillaceous rocks with subordinate sandstone and limestone of
the Bathonian / Bajocian age.
Structure
No geological faults are indicated on or within 500m of the site.

Ashton Road, Oundle
Phase 1 Desk Study

Hydrogeology

The sand and gravel superficial deposits underlying the site are classified as a
Secondary (A) Aquifer – Permeable Layers. Secondary (A) aquifers are defined
by the EA as:
‘Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to
rivers. These are generally aquifers formerly classified as minor aquifers.’
The underlying Stamford Member is also classified as a Secondary (A) Aquifer
– Permeable Layers.
The underlying Rutland Formation is classified as a Secondary (B) Aquifer –
Lower Permeability Layers. Secondary (B) aquifers are defined by the EA as;
‘Predominately lower permeability layers which may store/yield limited amounts
of groundwater due to localised features such as fissures, thin permeable
horizons and weathering. These are generally the water-bearing parts of the
former non-aquifers.’

Mining

The Coal Authorities Gazetteer for England and Wales indicates that the site is
not in an area affected by coal mining activities.
The site is not indicated to be affected by non-coal mining or natural cavities.
The site is within 1000m of an area where Johnson, Poole and Bloomer hold
information relating to mining. Johnson, Poole and Bloomer have been
contacted for further details. We are currently awaiting response.
A current ground working associated with Horne Lodge Gravel Pit is marked on
the southwest of the site. The status is marked as ceased. No evidence of the
ground working was noted during the site walkover.
Consultation with Mandy Dennis, Environmental Protection Officer at East
Northamptonshire Council indicated that the council records indicate quarrying
on the western portion of the site, covering approximately 35% of the site area.
Historical surface ground workings associated with the former gravel pit to the
northwest are marked on the north-western edge of the site.

Potential
Contamination
Issues

The risk of the site being considered contaminated with regard to human health
is LOW/MODERATE. The sensitivity of the proposed use with regard to
contamination is considered HIGH based on the proposed residential end use.
The risk of the site being considered contaminated with regard to Controlled
Waters is considered LOW/MODERATE. The site is classified as a Secondary
(A) aquifer associated with the underlying sand and gravel and Stamford
Member geology and a Secondary (B) aquifer associated with the underlying
Rutland Formation. Therefore the sensitivity of the site is considered
MODERATE.
The risk of contamination issues is dependent upon the extent of further
quarrying and the nature of the materials used to infill any excavation. Intrusive
works and chemical testing will be required to assess the contaminative status
of the site further.
Gas monitoring will be necessary across the site to assess the risk from the
historical landfill indicated to encroach on to the north of the site and the made
ground indicated to underlie the western portion.
With reference to CIRIA C665 ‘Assessing risks posed by hazardous ground
gasses to buildings’ It is considered that the generation potential of the source/s
is low (Table 5.5a and 5.5b). A minimum of 9 gas monitoring visits is
recommended over a 6 month period to establish the gassing regime of the site.
Using Tables 4.2 and 4.3 and the anticipated geological setting it is considered

Ashton Road, Oundle
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that the spacing of monitoring boreholes should be within the range of 25 to
50m. Boreholes should be targeted towards the landfill on the northern edge of
the site in order to assess gas migration from this source.
Foundations

Intrusive works shall be required in order to identify ground conditions and
provide foundation recommendations for the site.
The site history would suggest that a mix of disturbed and undisturbed ground
conditions is likely to be present.
The geology would suggest that traditional strip/trenchfill foundations will be
appropriate for the east of the site, subject to verification by intrusive
investigation. Piles or raft foundations may be required for the west of the site,
should the made ground indicated in this area be encountered to significant
depths.
A tree survey shall be required which extends beyond the site boundaries for
use in foundation design.

Ashton Road, Oundle
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4.9

Potential for Shrinking or Swelling Clay Ground Stability Hazards
The potential for shrinking or swelling clay ground stability hazards provided by
the British Geological Survey is negligible for the site.

4.10

Potential for Ground Dissolution Stability Hazards
The potential for ground dissolution stability hazards provided by the British
Geological Survey is classified as null-negligible for the site.

4.11

Hydrogeology

4.11.1

Aquifer Designation
The sand and gravel superficial deposits underlying the site are classified as a
Secondary (A) Aquifer – Permeable Layers. Secondary (A) aquifers are defined
by the EA as:
‘Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to
rivers. These are generally aquifers formerly classified as minor aquifers.’
The underlying Stamford Member is also classified as a Secondary (A) Aquifer –
Permeable Layers.
The underlying Rutland Formation is classified as a Secondary (B) Aquifer –
Lower Permeability Layers. Secondary (B) aquifers are defined by the EA as;
‘Predominately lower permeability layers which may store/yield limited amounts of
groundwater due to localised features such as fissures, thin permeable horizons
and weathering. These are generally the water-bearing parts of the former nonaquifers.’
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5.0

Regulatory Review

5.1

Authorisations and Consents
Data regarding Environment Agency and Local Authority authorisations and
consents has been obtained via a GroundSure EnviroInsight report, a copy of this
report is contained within Appendix E.
The EnviroInsight report contains factual information which is produced from a
database of records which have been obtained from various sources including;
Local Authorities, Environment Agency, National Radiological Protection Board,
English Nature. Only the information considered pertinent to the site has been
included in this report.

5.2

Environmental permits, incidents and registers
There are no records of permits, incidents or registers for the site itself or within
250m of the site.

5.3

Discharges to Water
There are no discharge consents registered for the site itself or within 50m of the
site.
There is a record of one discharge consent between 51m and 250m of the site
comprising:
Operator

Distance
from Site (m)

Discharge Type

Receiving
Water

Status

Nene Valley Business
Park, Oundle,
Peterborough

191 North

Sewage
Discharges Pumping

River Nene

Post NRA
Legislation

Given the distance of these authorised discharges from the site it is unlikely that
any pollution from these potential sources will have impacted the site.
5.4

Landfills and other waste sites
A historical landfill site is indicated to encroach onto the northern edge of the site.
The site was operated by East Northamptonshire Council and was licensed to
accept inert and household waste between 1950 and 1974.
Mandy Dennis, Environmental Protection Officer at East Northamptonshire
Council was contacted regarding the landfill site and commented:
•
•
•

The site is referenced as Ashton Road Tip.
It is highly likely that the tip relates to the triangular parcel of land to the
north of the site and is in fact not underlying the site itself.
The tip was formerly owned by the council and has been investigated.
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•
•
•
•

The site is relatively shallow, as a backfilled former sand and gravel pit.
The fill comprises generally inert material comprising ash, bottles and brick
rubble. Minimal peutrescible material was encountered.
Gas monitoring has been conducted and identified very low levels of
carbon dioxide and methane.
There are no significant gassing issues relating to the site. The risk of
gassing is considered low.

No further landfill or waste sites are recorded within 250m of the site.
5.5

Current Land Use
The following industrial sites are listed between 0-50m of the site, comprising:

Company

Address

Distance and
Direction
from Site

Activity

Category

Electricity Sub
Station

PE8

33m
Northwest

Electrical
Features

Infrastructure and
Facilities

Electricity Sub
Station

PE8

43m
Northwest

Electrical
Features

Infrastructure and
Facilities

A further 8 industrial sites are listed between 51-250m of the site. Given the nature
of the uses and distance from the site the risk that contamination from these uses
may have impacted the site is considered negligible.
There are no fuel station entries for the site itself or within 500m of the site.
5.6

Abstraction Licenses
There are no groundwater or surface water abstraction licences on or within 50m
of the site.
A surface water abstraction licence is listed 219m northeast of the site, accepting
water from the River Nene for direct spray irrigation.
A surface water abstraction licence is listed 545m southwest of the site, accepting
water from the River Nene for direct spray irrigation.
A groundwater abstraction licence is listed 962m southwest of the site, accepting
water from a gravel pit near Barnwell Mill for general farming and domestic usage.
There are no potable water abstraction licenses listed within 1000m of the site.

5.7

Source Protection Zones
The site is not within 500m of a groundwater Source Protection Zone (SPZ).
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5.8

Hydrology
The nearest watercourse is a drain (Secondary River) which is located 178m
northeast of the site.
River Nene (Primary River) is located 308m southwest and 249m northeast of the
site.

5.9

Fluvial Floodplain
The site is not recorded as being within a floodplain as recorded by the
Environment Agency.
An Environment Agency Zone 2 floodplain is indicated 74m northeast of the site.
An Environment Agency Zone 3 floodplain is indicated 99m east of the site.
Flood defences are in place 236m northeast of the site.

5.10

Designated Environmentally Sensitive Areas
The site is not designated within any environmentally sensitive areas which may
affect the potential development of the site.
.
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APPENDIX E
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Pre-Planning
Assessment Report
Ashton Road, Oundle

Pre-Planning Report

Friday, 08 December 2017

Section 1: Proposed Development
Thank you for submitting a pre-planning enquiry. This has been produced for RPS
Planning and Development. Your reference number is 00024852. If you have any
questions upon receipt of this report, please contact the Pre-Development team on 0345
606 6087 or email planningliaison@anglianwater.co.uk.
The response within this report has been based on the following information which was
submitted as part of your application:
List of Planned Developments
Type of Development

No. Of Units

C3 Dwellings

90

The anticipated residential build rate is:
Year

2017

2018

Build Rate

50

40



The grid reference for the site is TL0475187851.



The site currently does not have planning permission and is located on a greenfield
site.

Disclaimer: The accuracy of this report is therefore not guaranteed and does not obviate
the need to make additional appropriate searches, inspections and enquiries. You are
advised therefore to renew your enquiry should there be a delay in submitting your
application for water supply/sewer connection to re-confirm the situation.
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Section 2: Assets Affected
In addition to any private assets that may be located on your site, there are public assets,
owned and maintained by Anglian Water, located next to your site. The statutory
easement of these assets overlap into your development site. The following table confirms
the easement that will need to be taken into consideration when designing your layout.
Water and Used Water Easement Information
Asset Type
Pipe Size (mm)
Total Easement Required (m)
Surface Water Sewer

525

3.0 m either side of the centre line

Public Foul Sewer

229

3.0 m either side of the centre line

If it is not possible to avoid our assets then the water main/sewer may need to be
diverted in accordance with Section 185 of the Water Industry Act (1991). We have a
duty to divert our sewerage infrastructure if requested to do so although this would be at
your expense. You will need to make a formal application if you would like a diversion to
be considered. A copy of the section 185 diversion application form can be found at
www.anglianwater.co.uk/developers
Due to the private sewer transfer in October 2011 many newly adopted public used water
assets and their history are not indicated on our records. You also need to be aware that
your development site may contain private water mains, drains or other assets not shown
on our records. These are private assets and not the responsibility of Anglian Water but
that of the landowner.
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Section 3: Water Recycling Services
In examining the used water system we assess the ability for your site to connect to the
public sewerage network without causing a detriment to the operation of the system. We
also assess the receiving water recycling centre and determine whether the water
recycling centre can cope with the increased flow and influent quality arising from your
development.
Water Recycling Centre
The foul drainage from the proposed development is in the catchment of Oundle Water
Recycling Centre, which currently has capacity to treat the flows from your development
site. Anglian Water cannot reserve capacity and the available capacity at the water
recycling centre can be reduced at any time due to growth, environmental and regulation
driven changes.
Used Water Network
The additional foul flows from the development will cause detriment to the operation of
the Oundle-Ashton Gate pumping station during storm conditions. To mitigate this impact
an active discharge control (also referred to as real-time control or RTC) solution is
proposed. This solution involves using signals from level monitors at Oundle-Ashton Gate
pumping station, to inhibit the development conveyance pump operation. This allows the
development flows to be stored within the development drainage until the storm condition
has abated and the level at the connection point reduced sufficiently to accommodate the
discharge from the development. The development drainage would require 30m3 of
additional storage within the development drainage, which could be utilised without
surcharging connecting laterals or compromising a free outfall from connected property.
Surface Water Disposal
We have examined your development site for available surface water discharge options. It
is our understanding that the evidence to confirm your compliance with the surface water
hierarchy is not currently available. However once the evidence has been confirmed, then
a connection point may be made to manhole 8851 in To the North-Eastern boundary of
the site at NGR TL0486087884 at a rate of 5.00l/s.
It is your responsibility to provide the evidence to confirm that all alternative methods of
surface water disposal have been explored and these will be required before your
connection can be agreed. This is subject to satisfactory evidence which shows the surface
water management hierarchy as outlined in Building Regulations Part H has been
explored. This would encompass the results from the site specific infiltration testing
and/or confirmation that the flows cannot be discharged to a watercourse.
Anglian Water's surface water policy follows the Surface Water hierarchy, outlined in Part
H of the Building Regulations. Should your assumptions or evidence change then an
alternative solution, connection point or flow rate may be required. You are therefore
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advised to update Anglian Water with the key supporting evidence at your earliest
convenience.
As you may be aware, Anglian Water will consider the adoption of SuDs provided that they
meet the criteria outline in our SuDs adoption manual. This can be found on our website
at http://www.anglianwater.co.uk/developers/suds.aspx. We will adopt features located in
public open space that are designed and constructed, in conjunction with the Local
Authority and Lead Local Flood Authority (LLFA), to the criteria within our SuDs adoption
manual. Specifically, developers must be able to demonstrate:
1.
Effective upstream source control,
2.
Effective exceedance design, and
3.
Effective maintenance schedule demonstrating than the assets can be maintained
both now and in the future with adequate access.
If you wish to look at the adoption of any SuDs then an expression of interest form can be
found on our website at: http://www.anglianwater.co.uk/developers/suds.aspx
Trade Effluent
We note that you do not have any trade effluent requirements. Should this be required in
the future you will need our written formal consent. This is in accordance with Section 118
of the Water Industry Act (1991).
Used Water Budget Costs
It has been assumed that the onsite used water network will be provided under a section
104 Water Industry Act application. It is recommended that you also budget for both
infrastructure charges and connection costs. The 2017/18 charges are:
Infrastructure Charge

£361.00 per connection

Please note that we offer alternative types of connections depending on your needs and
these costs are available in our annual charges booklet, which can be downloaded from
www.anglianwater.co.uk/developers/charges.
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Section 4: Map of Proposed Connection Points

Figure 2: Showing your surface water point of connection at manhole 8851
With a Invert Level of 19.53m.
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Section 5: Useful Information
Water
Water Industry Act – Key Water Sections:
•
Section 41: This provides you with the right to requisition a new water main for
domestic purposes to connect your site to the public water network.
•
Section 45: This provides you with the right to have a connection for domestic
purposes from a building or part of a building to the public water main.
•
Section 51A: This provides you with the right to provide the water main or service
connection yourself and for us to vest them into our company.

Section 55: This applies where you request a supply of water for non domestic
premises.
•
Section 185: This provides you with the right to make a reasonable request to have
a public water main, sewer or public lateral drain removed or altered, at your expense.
Details on how to make an application and the s185 form is available on our website at
http://www.anglianwater.co.uk20/developers or via our Developer Services team on
08457 60 66 087.
Details on how you can make a formal application for a new water main, new connection
or diversion are available on from our Developer Services team on 08457 60 66 087 or via
our website at www.anglianwater.co.uk/developers
If you have any other queries on the rights to requisition or connect your housing to the
public water and sewerage infrastructure then please contact our developer services team
at: Developer Services, Anglian Water, PO Box 495, Huntingdon, PE29 6YY or Telephone:
0845 60 66 087 or Email: developerservices@anglianwater.co.uk
Water pressure and flow rate: The water pressure and consistency that we must meet for
your site is laid out in the Water Industry Act (1991). This states that we must supply a
flow rate of 9 litres per minute at a pressure of 10 metres of head to the external stop
tap. If your water pressure requirements exceed this then you will need to provide and
maintain any booster requirements to the development site.
Self Lay of Water Mains: A list of accredited Self Lay Organisations can be found at
www.lloydsregister.co.uk/schemes/WIRS/providers-list.aspx.
Used Water
Water Industry Act – Key Used Water Sections:
•
Section 98: This provides you with the right to requisition a new public sewer. The
new public sewer can be constructed by Anglian Water on your behalf. Alternatively, you
can construct the sewer yourself under section 30 of the Anglian Water Authority Act
1977.
•
Section 102: This provides you with the right to have an existing sewerage asset
vested by us. It is your responsibility to bring the infrastructure to an adoptable condition
ahead of the asset being vested.
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•
Section 104: This provides you with the right to have a design technically vetted
and an agreement reached that will see us adopt your assets following their satisfactory
construction and connection to the public sewer.
•
Section 106: This provides you with the right to have your constructed sewer
connected to the public sewer.
•
Section 185: This provides you with the right to have a public sewerage asset
diverted.
Details on how to make a formal application for a new sewer, new connection or diversion
are available on our website at www.anglianwater.co.uk/developers or via our Developer
Services team on 08457 60 66 087.
Sustainable Drainage Systems:
Many existing urban drainage systems can cause problems of flooding, pollution or
damage to the environment and are not resilient to climate change in the long term.
Therefore our preferred method of surface water disposal is through the use of
Sustainable Drainage Systems (SuDS). SuDS are a range of techniques that aim to mimic
the way surface water drains in natural systems within urban areas. For more information
on SuDS, please visit our website at http://www.anglianwater.co.uk/developers/suds.aspx
. We also recommend that you contact the Local Authority and Lead Local Flood Authority
(LLFA) for the area to discuss your application.
Private Sewer Transfers: Sewers and lateral drains connected to the public sewer on the
1 July 2011 transferred into Water Company ownership on the 1 October 2011. This
follows the implementation of the Floods and Water Management Act (FWMA). This
included sewers and lateral drains that were subject to an existing Section 104 Adoption
Agreement and those that were not. There were exemptions and the main nontransferable assets were as follows:
•
Surface water sewers and lateral drains that did not discharge to the public sewer,
e.g. those that discharged to a watercourse.
•
Foul sewers and lateral drains that discharged to a privately owned sewage
treatment/collection facility.
•
Pumping stations and rising mains will transfer between 1 October 2011 and 1
October 2016.
The implementation of Section 42 of the FWMA will ensure that future private sewers will
not be created. It is anticipated that all new sewer applications will need to have an
approved section 104 application ahead of a section 106 connection.
Encroachment: Anglian Water operates a risk based approach to development encroaching
close to our used water infrastructure. We assess the issue of encroachment if you are
planning to build within 400 metres of a water recycling centre or, within 15 metres to
100 metres of a pumping station. We have more information available on our website at
http://anglianwater.co.uk/developers/encroachment.aspx
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Locating our assets: Maps detailing the location of our water and used water infrastructure
including both underground assets and above ground assets such as pumping stations and
recycling centres are available from www.digdat.co.uk. All requests from members of the
public or non-statutory bodies for maps showing the location of our assets will be subject
to an appropriate administrative charge. We have more information on our website at:
www.anglianwater.co.uk/developers/our-assets/
Summary of charges: A summary of this year’s water and used water connection and
infrastructure charges can be found at
http://www.anglianwater.co.uk/developers/charges/
Disclaimer: The information provided within this report is based on the best data currently
recorded, recorded within the last 12 months or provided by a third party. The position
must be regarded as approximate. If there is further development in the area or for other
reasons the position may change.
The accuracy of this report is therefore not guaranteed and does not obviate the need to
make additional appropriate searches, inspections and enquiries. You are advised
therefore to renew your enquiry should there be a delay in submitting your application for
water supply/sewer connection to re-confirm the situation.
Any cost calculations provided within the report are estimated only and may be subject to
change.
The responses made in this report are based on the presumption that your proposed
development obtains planning permission. Whilst this report has been prepared to help
assess the viability of your proposal, it must not be considered in isolation. Anglian Water
supports the plan led approach to sustainable development that is set out in the National
Planning Policy Framework (NPPF). As a spatial planning statutory consultee, we assist
planning authorities in the preparation of a sustainable local plan on the basis of capacity
within our water and water recycling (formerly referred to as wastewater) infrastructure.
Consequently, any infrastructure needs identified in this report must only be considered in
the context of up to date, adopted or emerging local plans. Where local plans are absent,
silent or out of date these needs should be considered against the definition of
sustainability set out in the NPPF as a whole.
No liability whatsoever including liability for negligence is accepted by Anglian Water
Services Limited for any error or inaccuracy or omission including the failure to accurately
record or record at all, the location of any water main, discharge pipe, sewer, or drain or
disposal main or any item of apparatus.
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(c) Crown copyright and database rights 2018 Ordnance Survey 100022432

Date: 04/05/18

This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 sections 198 or 199. It must be used in conjunction with any
search results attached. The information on this plan is based on data currently recorded but position must be regarded as approximate. Service pipes, private
sewers and drains are generally not shown. Users of this map are strongly advised to commission their own survey of the area shown on the plan before
carrying out any works. The actual position of all apparatus MUST be established by trial holes. No liability whatsoever, including liability for negligence, is
accepted by Anglian Water for any error or inaccuracy or omission, including the failure to accurately record, or record at all, the location of any water main,
discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced by Anglian Water Services
Limited (c) Crown copyright and database rights 2018 Ordnance Survey 100022432.This map is to be used for the purposes of viewing the location of Anglian
Water plant only. Any other uses of the map data or further copies is not permitted. This notice is not intended to exclude or restrict liability for death or
personal injury resulting from negligence.

Map Centre: 504721,287872

Scale: 1:1000
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Input

Return Period (years)
100 SAAR (mm)
625
Urban
0.000
Area (ha) 1.000
Soil 0.450 Region Number Region 5
Results
QBAR Rural
QBAR Urban

l/s
3.8
3.8

Q100 years 13.7
Q1 year 3.3
Q30 years 9.2
Q100 years 13.7
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APPENDIX G
Illustrative MicroDrainage Attenuation Calculation
1 in 100 year + 40%
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Summary of Results for 100 year Return Period (+40%)

15
30
60
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180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30
60
120
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240
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Storm
Event

Max
Level
(m)

min
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min
min
min
min
min
min
min
min
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min
min
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min
min
min
min
min
min
min
min
min
min
min

100.395
100.456
100.525
100.602
100.650
100.685
100.733
100.766
100.790
100.809
100.832
100.852
100.851
100.831
100.749
100.682
100.622
100.561
100.509
100.443
100.512
100.589
100.676
100.731
100.770
100.826

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30
60
120
180
240
360

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Max
Max
Max
Depth Control Volume
(m)
(l/s)
(m³)
0.395
0.456
0.525
0.602
0.650
0.685
0.733
0.766
0.790
0.809
0.832
0.852
0.851
0.831
0.749
0.682
0.622
0.561
0.509
0.443
0.512
0.589
0.676
0.731
0.770
0.826

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

750.9
866.8
997.8
1143.6
1234.8
1300.7
1392.9
1455.8
1501.7
1536.4
1580.9
1619.7
1616.2
1579.7
1422.6
1295.9
1181.3
1066.0
967.5
841.7
972.1
1119.9
1285.2
1388.5
1463.5
1569.7

Status

Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood

Flood
Flood
Flood

O K
O K
O K
O K
O K
O K
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
O K
O K
O K
O K
O K
O K
O K
O K
Risk
Risk
Risk

Rain
Flooded Discharge Time-Peak
(mm/hr) Volume
Volume
(mins)
(m³)
(m³)

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter

210.994
122.129
70.691
40.918
29.717
23.684
17.201
13.709
11.496
9.956
7.924
5.743
4.163
3.313
2.302
1.778
1.455
1.235
1.076
210.994
122.129
70.691
40.918
29.717
23.684
17.201

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

426.2
422.6
834.7
819.6
796.6
780.6
760.7
749.0
741.6
737.0
733.3
737.4
1506.8
1467.7
1371.6
2449.4
2505.7
2552.8
2567.5
424.6
416.6
826.7
790.6
771.1
759.9
749.0
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Summary of Results for 100 year Return Period (+40%)
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720
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Storm
Event

Max
Level
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min
min
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100.865
100.894
100.916
100.945
100.975
100.982
100.969
100.868
100.788
100.713
100.639
100.557

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event
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1440
2160
2880
4320
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min
min
min
min
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Max
Max
Max
Depth Control Volume
(m)
(l/s)
(m³)
0.865
0.894
0.916
0.945
0.975
0.982
0.969
0.868
0.788
0.713
0.639
0.557

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

1643.3
1697.9
1739.8
1795.9
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1866.2
1841.1
1649.7
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1354.0
1213.2
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Status

Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
O K
O K

Rain
Flooded Discharge Time-Peak
(mm/hr) Volume
Volume
(mins)
(m³)
(m³)

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
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13.709
11.496
9.956
7.924
5.743
4.163
3.313
2.302
1.778
1.455
1.235
1.076

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

746.3
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2718.0
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Rainfall Details

Rainfall Model
FEH
F (1km)
Return Period (years)
100
Summer Storms
FEH Rainfall Version
1999
Winter Storms
Site Location GB 505050 288000 TL 05050 88000
Cv (Summer)
C (1km)
-0.023
Cv (Winter)
D1 (1km)
0.317 Shortest Storm (mins)
D2 (1km)
0.312 Longest Storm (mins)
D3 (1km)
0.208
Climate Change %
E (1km)
0.303

Time Area Diagram
Total Area (ha) 1.914
Time (mins)
From:
To:
0

Area
(ha)

4 0.638

Time (mins)
From:
To:
4

Area
(ha)

Time (mins)
From:
To:

8 0.638
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0.840
15
10080
+40
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Model Details

Storage is Online Cover Level (m) 101.000

Tank or Pond Structure
Invert Level (m) 100.000
Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)
0.000
0.100
0.200
0.300
0.400
0.500

1900.0
1900.0
1900.0
1900.0
1900.0
1900.0

0.600
0.700
0.800
0.900
1.000
1.100

1900.0
1900.0
1900.0
1900.0
1900.0
0.0

1.200
1.300
1.400
1.500
1.600
1.700

0.0
0.0
0.0
0.0
0.0
0.0

1.800
1.900
2.000
2.100
2.200
2.300

0.0
0.0
0.0
0.0
0.0
0.0

2.400
2.500

0.0
0.0

Hydro-Brake® Optimum Outflow Control
Unit Reference MD-SHE-0105-5000-1050-5000
Design Head (m)
1.050
Design Flow (l/s)
5.0
Flush-Flo™
Calculated
Objective Minimise upstream storage
Application
Surface
Sump Available
Yes
Diameter (mm)
105
Invert Level (m)
99.950
Minimum Outlet Pipe Diameter (mm)
150
Suggested Manhole Diameter (mm)
1200
Control Points
Design Point (Calculated)
Flush-Flo™

Head (m) Flow (l/s)
1.050
0.313

Control Points

5.0
Kick-Flo®
5.0 Mean Flow over Head Range

Head (m) Flow (l/s)
0.667
-

4.1
4.3

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified. Should another type of control device other than a Hydro-Brake Optimum® be utilised
then these storage routing calculations will be invalidated
Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)
0.100
0.200
0.300
0.400
0.500
0.600

3.5
4.8
5.0
4.9
4.8
4.5

0.800
1.000
1.200
1.400
1.600
1.800

4.4
4.9
5.3
5.7
6.1
6.4

2.000
2.200
2.400
2.600
3.000
3.500

6.7
7.1
7.3
7.6
8.2
8.8

©1982-2017 XP Solutions

4.000
4.500
5.000
5.500
6.000
6.500

9.4
9.9
10.4
10.9
11.3
11.8

7.000
7.500
8.000
8.500
9.000
9.500

12.2
12.6
13.0
13.4
13.8
14.1

