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1.0 INTRODUCTION 
 

1.1 This Flood Risk Assessment (FRA) and Drainage Strategy has been prepared by Woods Hardwick 
Infrastructure LLP on behalf of Kier Living in support of a Hybrid Planning Application for the 
development of a site comprising approximately 2.416ha within the recently constructed Wygate 
Park development in Spalding, Lincolnshire. A Site Location Plan is included within Appendix A. 
 

1.2 The proposal is for the development of a currently undeveloped area of the site to provide 34 
residential units with a community facility, open space and related infrastructure. The application 
for the residential element of the proposal is in detail while the community use proposed on the site 
is in outline form. 

 
1.3 According to the latest Environment Agency (EA) Mapping the site lies within Flood Zone 3 and 

therefore has an annual probability of flooding of greater than 1 in 100.  It is therefore proposed 
that a minimum floor level is set above the flood level as previously agreed in relation to the wider 
development. 

 
1.4 The document has been written in accordance with the guidance contained within the Flood Risk 

and Coastal Change section of the Government’s Planning Practice Guidance.  
 
1.5 The document also includes a Surface Water Drainage Strategy that identifies a suitable 

sustainable strategy for the disposal of surface water from the developed site that accords with the 
guidance contained within CIRIA C357 SuDS Manual 2015. 
 

1.6 A foul water drainage strategy also included within this document.  
 
  



3 
F:\Engineer\18277\02-Documents\02-Reports\FRA\FRA and Surface Water Drainage Strategy.docx 

2.0 EXISTING SITE AND PROPOSED DEVELOPMENT 
 
2.1 Spalding is located within Lincolnshire, midway between Boston and Peterborough, which lie 

approximately 20km to the north and south respectively. 
 
2.2 Wygate Park is a recently developed area within the west of Spalding. The site itself is located 

within the Wygate Park development on an area of land that was set aside for community use. 
 

2.3 It is now proposed that part of this land is developed for residential use with the remainder being 
left undeveloped for community use. The details of the community facilities will be provided within 
a subsequent Reserved Matters Application. A Site Layout Plan is included within Appendix B. 
 

2.4 A Flood Risk Assessment (2002) was prepared by Wormald Burrows Partnership and approved as 
part of the wider development which has now been constructed. Where appropriate, this document 
follows the principles established within the approved document. For reference, the front cover of 
the Wormald Burrows report is included within Appendix C. 

 
2.5 Vehicular access to the site will be provided by a priority junction off the recently constructed spine 

road within the Wygate Park development.  
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3.0 FLOOD RISK 
 

3.1 The purpose of this section is to identify whether or not there are any flood risks associated with 
the development which might affect the proposals or might have some impact on the surrounding 
environment. All aspects of flood risk have been considered as outlined below. 
 

3.2 Following the increased frequency of flooding during recent years, much work has been undertaken 
at a national level to assess the relationship between new development and flood risk. This work 
resulted in the publication of Planning Policy Statement 25 (PPS25) in early 2007 with an update 
being released in March 2010. 
 

3.3 Alongside the release of the National Planning Policy Framework (NPPF) in March 2012 the 
Technical Guidance to the NPPF (TGNPPF) was released serving as a flood risk based addendum 
to the national planning guidance. These documents replaced PPS25; however, many of the 
principles set out in PPS25 remain relevant.  The TGNPPF has since been replaced by the Planning 
Practice Guidance which continues to follow the same principles.  
 

3.4 Table 1 of the Flood Risk and Coastal Change section of the Planning Policy Guidance seeks to 
define different flood risk Zones where: Zone 1 is considered to be low risk since it is outside of the 
area which is likely to suffer inundation from a 0.1% probability rainfall event; Zone 2 is considered 
to be medium risk lying between the 0.1% probability flood contour and the 1% or 100 year flood 
area; Zone 3 is divided into 2 categories with Zone 3A having a >1% annual probability of river 
flooding or a >0.5% probability of flooding from the sea and Zone 3B being the functional floodplain. 
This guidance reaffirms the guidance and categorisation included within PPS25 and TGNPPF. 
 

3.5 A copy of the EA’s Indicative Flood Map relevant to the site is included in Appendix D. 
 

Risk of Flooding to the Development from Known Sources 
 

3.6 Notwithstanding the above, presented below is a summary and analysis of the potential for the site 
to flood from known sources. 

 
Flooding from Rivers 

 
3.7 The nearest River to the site is the River Welland, which runs through the centre of Spalding 

approximately 1.5km to the east of the site.  
 
3.8 As confirmed by the EA flood mapping the site is shown as lying in the Flood Zone 3 and therefore 

being at risk of flooding during a 1 in 100 year storm event. As can be appreciated from the policy 
review above, residential development would not normally be considered appropriate within this 
Flood Zone. However, it is proposed that a minimum floor level of 3.20 AOD is provided for the 
dwellings across the site, in order to provide mitigation. The minimum level of 3.20 was agreed as 
part of the approved FRA for the wider site and the principle is therefore well established. 

 
Flooding from the Sea 
 

3.9 The EA flood mapping shows the Flood Zone extending from the sea to the site. The site is therefore 
potentially at risk of flooding from this source. However, the setting of the minimum floor level of 
3.20m AOD as per the wider development is considered to offer suitable mitigation.  

 
Flooding from Land 
 

3.10 The potential for overland flows needs to be considered to ensure that neither the development nor 
adjacent property is placed at an unacceptable risk of flooding. 
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3.11 The existing topography of the site’s surroundings means that the site lies at a slightly elevated 
position compared to its surroundings, the site is therefore not considered to be at risk of flooding 
from this source. The EA’s indicative surface water flood mapping shows a small area of the site 
as being at risk of flooding from this source, however, no flow route is shown as passing through 
the site and the area at risk is therefore likely to correspond with the low spot. Given that the site 
will be positively drained this will not occur post development. A copy of the topographical survey 
is included within Appendix E and a copy of the EA’s Indicative Surface Water Flood Map is 
included in Appendix D.  

 
Flooding from Groundwater 
 

3.12 Based upon investigations undertaken in relation to previous phases of the development a 
minimum floor level of 3.20 is proposed across the site in order to mitigate against the risk of 
flooding, it is therefore anticipated that at peak times shallow groundwater lies beneath the site 
meaning that the conditions would be unsuitable for drainage via infiltration. 
  

3.13 A Site Investigation is currently being undertaken and the findings will confirm the underlying 
conditions including the resting groundwater level.  

 
Flooding from Sewers 

 
3.14 The nearest surface and foul water sewers are those located within the site and those constructed 

as part of the development of the wider site. From the topographical survey included within 
Appendix E, it can be appreciated that a foul water pumping station is located within the south 
western area of the site. A gravity foul water sewer discharges from the spine road and into the 
pumping station, while a foul water rising main exits the pumping station in an eastbound direction. 
Gravity foul water sewers enter the site from the north and east combining centrally within the site 
before continuing south bound to the southern boundary.  
 

3.15 Surface water land drains are currently located within the site boundary connecting to a 300mm 
sewer located towards the south western boundary.  
 

3.16 There is no known evidence of any of the sewers described above flooding. 
 

Flooding from Reservoirs, Canals and Other Artificial Sources 
 

3.17 According to the EA’s Risk of Flooding from Reservoirs maps, the site is at risk of flooding from this 
source, it should however be noted that flooding from reservoirs is extremely rare with the last 
recorded incident resulting in loss of life occurring in 1925. The minimum floor level that has been 
set for dwellings on the site will assist in mitigating against such incidents.  
  
Risk of Flooding from the Development 

 
3.18 Presented below is a summary and analysis of the potential for the site to exacerbate the risk of 

flooding to third parties both upstream and downstream. 
 

Contribution to Flood Flows by Development Drainage 
 

3.19 The site is currently a greenfield site, however following its development it will comprise of 34 
residential dwellings and a community facility and will include associated infrastructure including 
highways and other hard paved areas. These elements will all contribute to the development’s 
surface water discharge. 
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3.20 The surface water disposal strategy for the site is described in greater detail in the Surface Water 
Drainage Strategy included within Section 4 of this document. Surface water will be attenuated on 
site in order to ensure that the post development runoff rate does not exceed the existing.  

 
Climate Change 
 

3.21 There is an increasing body of scientific evidence that suggests that the global climate is changing 
as a result of human activity. Past, present and future emissions of greenhouse gases are expected 
to cause significant climate change during this century. 
 

3.22 The nature of climate change will vary: for the UK, projections of future climate change indicate that 
more frequent short-duration, high-intensity rainfall and more frequent periods of long-duration 
rainfall can be expected. These kinds of changes will have implications on river-flooding and also 
localised flash flooding. 

 
3.23 The Planning Practice Guidance requires developments to consider the potential impacts of climate 

change. In February 2016 the EA released new guidance titled ‘Flood risk assessments: climate 
change allowances’ in which the peak rainfall intensity allowance in small and urban catchments is 
assessed. As such this assessment has made a 40% allowance for climate change. If necessary 
this allowance will be reduced at the detailed design stage to suit the specific requirements in the 
locality of the site. 
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4.0 SURFACE WATER DRAINAGE STRATEGY 
 

4.1 In addition to ensuring that the development is not at risk of flooding from external sources, it is 
also important to ensure that the scheme itself does not exacerbate flood risk for others. It is 
therefore essential that the arrangements for storm water disposal are fully assessed to guarantee 
that the effects are mitigated and that there will be no impact on the existing land drainage regime. 
 

4.2 All of the recent guidance on the arrangements for storm water disposal from new developments 
has encouraged the application of a hierarchy for surface water disposal. This has now been 
formalised in the Building Regulations Part H.    
 

4.3 The first choice for surface water disposal which should be pursued is via infiltration and only where 
it has been determined that the ground conditions are not suitable should the second choice of 
disposal to ditch/watercourse be considered. If there is no alternative the third and last choice of 
disposal to public sewer can be considered. 
 
Method of Surface Water Discharge  
 
Infiltration 
 

4.4 Due to the relatively shallow groundwater that is anticipated on the site, it is not considered that 
drainage via infiltration will be a feasible option. If, however in the unlikely event that the Site 
Investigation that is currently being undertaken suggests differently, then the strategy will be 
adjusted to facilitate an infiltration-base. 
 
Ditch/Watercourse 
 

4.5 The drainage strategy that has been designed and implemented in relation to the wider site 
comprises a piped network that discharges to the Pennygate Drain in the vicinity of Monks House 
Lane. The proposed drainage strategy is therefore to discharge to the surface water sewer within 
the highway that forms the southern boundary of the site, through which flows will be conveyed to 
the ditch network. 

 
Discharge Strategy 
 
Rainfall Data 
 

4.6 The Flood Studies Report (FSR) methodology has been used within the modelling of the proposed 
drainage strategy, this being a requirement of Anglian Water who will be the adopting body.  
 
Runoff Rate 
 

4.7 The drainage strategy has been developed to ensure that the post development rate of runoff from 
the site does not exceed the greenfield rate. To ensure that this is not the case, the greenfield rate 
has been calculated based upon the area of impermeable surfacing proposed on the site using the 
ICP SUDS feature of the Micro drainage Software. The resultant rate of runoff is 3.2 l/s. A copy of 
the relevant calculation is included within Appendix F. 
 
Drainage Strategy 
 

4.8 Included within Appendix G is a copy of the Proposed Levels and Drainage Strategy drawing for 
the site. From the drawing it can be appreciated that the proposal is for surface water runoff from 
the impermeable areas of the site to be conveyed via a traditional piped network to an attenuation 
basin located within the south eastern area of the site.  
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4.9 The network has been modelled for a 1 in 100 year storm with an additional 40% allowance for 
climate change, using the industry standard Microdrainge Software. The modelling results are 
included within Appendix H and confirms that 493mᶟ of surface water storage will be required to 
accommodate a 1 in 100 year + 40% climate change storm, the attenuation basin has therefore 
been designed to provide this volume of storage. 
 

4.10 Surface water will then discharge from the attenuation basin into the existing ditch within the site at 
a rate of 3.21 l/s. From the ditch the flows will discharge via the existing network prior to ultimately 
discharging to the Pennygate Drain to the east. 
 

4.11 The attenuation basin has been designed with side slopes of generally 1:3 with a gradient of 1:5 
being provided at its northern extent to facilitate emergency access/egress. 
 

4.12 As can be appreciated from the Proposed Levels and Drainage Strategy drawing, it is proposed 
that as part of the works the existing ditch within the site will be reprofiled to provide 1:5 side slopes 
on the site side in order to allow for ease of maintenance and access/egress during an emergency. 
The proposed adjustments will not impact upon the existing storage capacity of the ditch.  

 
Maintenance  

 
4.13 The arrangements for further maintenance of the surface water drainage system needs to be fully 

considered and, in that respect, it is anticipated that the piped drainage network would be adopted 
by Anglian Water Services Ltd.  The basin will be offered for adoption to Lincolnshire County 
Council in their role as Lead Local Flood Authority. However, if they do not wish to adopt, the basin 
will be maintained by a Developer funded Management Company.  
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5.0 FOUL WATER DRAINAGE STRATEGY 
 

5.1 As alluded to previously within this report and as shown on the topographical survey included within 
Appendix E, it can be appreciated that existing adopted foul water gravity sewers cross the 
development parcel.  

 
5.2 The sewers that cross the site gravitate to the on-site pumping station prior to onward discharge 

towards the treatment works. 
 
5.3 The proposal is therefore to discharge to the sewers within the site.  

 
5.4 The water Industry Act obliges Water Authorities to ensure that the sewerage treatments works 

have capacity to accommodate foul water flows from developments with the benefit of planning 
consent. The Water Authority is also obliged to ensure that there is sufficient capacity within the 
sewer network.  
 

5.5 Anglian Water currently apply a ‘Zonal Charge’ to new developments which funds any 
reinforcement works that may be required. No problems are therefore anticipated in terms of 
capacity within the receiving network.  
 

5.6 The new onsite sewers will be offered to Anglian Water for adoption under Section 104 of the Water 
Industry Act. 
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6.0 SUMMARY AND CONCLUSIONS 
 

6.1 This FRA and Drainage Strategy has been prepared by Woods Hardwick Infrastructure LLP in 
support of a Hybrid Planning Application for the development of a parcel of land within a wider site 
known as Wygate Park, Spalding, Lincolnshire.  

 
6.2 The site is shown on the EA’s Indicative Flood Mapping as lying within Flood Zone 3 and therefore 

having an annual probability of flooding of greater than 1 in 100. Given that the surrounding land 
has the same flood risk classification and has recently been developed the development of this 
additional land is considered to be acceptable on the basis that the same minimum floor level will 
be set as within the wider development.  

 
6.3 It has also been demonstrated that the proposed development will not exacerbate the risk of 

flooding to third parties either upstream or downstream from the site. 
 

6.4 The drainage strategy has been developed in accordance with the hierarchy for sustainable surface 
water disposal. The underlying conditions are such that the use of infiltration techniques is not 
feasible, it is therefore proposed that surface water is attenuated on site prior to discharge to the 
wider site’s drainage network at the greenfield rate prior to discharge to the ditch network to the 
west. 
 

6.5 The drainage strategy has been designed to accommodate a 1 in 100 year storm with an additional 
40% allowance for climate change. 

 
6.6 It is anticipated that Anglian Water Services Ltd will maintain the piped drainage network. The 

attenuation basin will be offered for adoption to Lincolnshire County Council in their role as Lead 
Local Flood Authority, however in the event that they do not wish to adopt the basin they will be 
maintained by a developer funded management company.  
 

6.7 The document also includes a foul water drainage strategy that proposes to discharge via gravity 
to the existing foul water sewers within the site.  
 

6.8 It can therefore be concluded that in terms of flood risk and drainage the additional 
residential development proposed within Wygate Park should be fully supported through 
the planning process. 



 

 

 
 
 
 
 
 
 

Appendix A 
Site Location Plan 
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Appendix B 
Planning Layout 
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Appendix C 
Wormald Burrows Approved FRA 

  





 

 
 
 
 
 
 
 

Appendix D 
Environment Agency Indicative Flood Map 
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Appendix E 
Topographical Survey 
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a saddle connection is present the position is assumed only until proven otherwise. In
instances where other detection methods were unsuccessful connections between manholes
have been assumed to be straight and labelled as QB4. All drainage should be cross checked
in critical areas by CCTV survey or verification survey type A. Possible Land Drains present
within open grass area in the centre of the survey area. Unknown GPR anomalies located
across this area.

WATER
Water mains located within the survey area are plastic and have therefore been positioned
using GPR methods with derived depths recorded to quality level QB2. Property connections
located where possible. Where this has not been possible assumed routes have been added
to quality level QB4

GAS
Gas mains located within the survey area are plastic and have therefore been located using
GPR methods with derived depths recorded to quality level QB2. Property connections located
where possible. Where this has not been possible assumed routes have been added to quality
level QB4. Unable to locate a section of pipe line along Tyne Close and Sharman Way. These
sections have been added from records to quality level QB4.

ELECTRICITY
Electric cables within the survey area have been initially located using EML passive sweeps.
Once located EML signal induction and direct connection methods were used to locate routes
and obtain electronically derived depths to quality level QB2. Where possible routes have also
been located using GPR methods to increase the quality level to QB1. Property connections
located where possible. Where this has not been possible assumed routes have been added
to quality level QB4

TELECOM
Telecom ducts have been located using EML signal induction methods with electronically
derived depths recorded to quality level QB2. Where possible ducts have also been located
using GPR methods to increase the quality level to QB1. Due to laws protecting British
Telecom apparatus all ducts have been located using remote detection techniques only and
compared with record information. Chamber sizes have been recorded using GPR techniques
wherever possible. For further information regarding BT apparatus please contact Openreach
directly.

CATV
No evidence of CATV ducts located within the survey area. Available record information
confirms this.

UNKNOWNS
A number of unknown anomalies located across the survey area using GPR methods.
Recommend trial excavations in critical areas.

SEE CAUTIONARY NOTES WITHIN THE UTILITY KEY

PAS 128:2014 Quality Level Guide

QB4 A utility is expected to exist but cannot be detected - (AR), (R), (VI) Undefined

QB3 Horizontal location only using one geophysical technique.
No depth information - NDI.

+/- 500mm Horizontal
QB3P Undefined Vertical

QB2 Horizontal and vertical location only using one geophysical
technique.

+/- 250mm or +/- 40%
QB2P of depth whichever is 

greater

QB1 Horizontal and vertical location only using two geophysical
techniques.

+/- 150mm or +/- 15%
QB1P of depth whichever is 

greater

QA Service verified in an open excavation, inside an inspection
chamber / draw pit, or at the point the service enters / exits

+/- 50mm Horizontal
+/- 25mm Vertical

the ground.

Desktop Utility Records
Utility Type Provider Details Date Acquired

16/05/2018Anglian WaterDrainage

Water

Cadent Gas Limited + GTC PlantGas

Electricity Western Power Distribution + GTC Plant 16/05/2018

16/05/2018OpenreachTelecom

CATV Virgin Media 10/05/2018

Quality Level Description Accuracy
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1. EML techniques have been used in the detection of underground utilities as outlined in Table 2 of PAS 128:2014, the
results are not infallible and trial excavations must be carried out in order to confirm identification, position and in
particular depth of the utility.

2. GPR techniques has been used in the detection of non-metallic utilities as outlined in Table 2 of PAS 128:2014. The
interpretation of these results is not infallible and success will depend on a number of factors including soil type,
ground water levels and surface conditions, hence trial excavations must be carried out in order to confirm
identification, position and in particular depth of the utility.

3. Depths derived via EML are taken to the centre of the conductor (cable, metallic pipe) and those derived via GPR are
usually to the crown of the utility unless otherwise indicated.

4. Where cables cannot be detected individually an average depth has been obtained and trial excavations are
recommended to confirm number and depths of cables banded together.

5. 'Pot-ended' cables are often difficult to detect and although we have made all reasonable efforts to locate or transpose
this information from records, we cannot guarantee that all 'pot-ended' cables have been located.

6. Fibre optic cables are often difficult to detect, and commonly access chambers can be locked and thereby made
inaccessible by the utility provider. All reasonable efforts have been made to locate these ducts using GPR. Cables not
located have been transposed from records.

7. Within close proximity of electric substations and similar structures results using EML may become distorted. All
reasonable efforts have been made to verify our results using GPR wherever conditions permitted.

8. Underneath overhead power lines results using EML may become distorted. All reasonable efforts have been made to
verify our results using GPR wherever conditions permitted.

9. Drainage information has been obtained without man entry into the chamber.

10. Wherever possible we have attempted to locate the route of the sewer. Issues such as blockages, surcharging,
flooding, sedimentation, sewer collapse, root ingress, excessive depth, obstructions or heavy traffic flow may have
affected our ability to obtain meaningful results. In these cases recommendations have been made for further survey
or maintenance work.

11. Pipe / duct sizes have been recorded from surface inspection or taken from record information. Pipe sizes have been
recorded in millimetres and depths in metres, except in instances where sizes are indicated in imperial units on the
record information.

12. Water and Gas utilities to individual properties are often of a size that cannot be detected using EML or GPR
investigation, whenever possible the route has been added from surface evidence (pipe risers, valves, etc), but this
should be viewed as a guide only.

13. All utilities detected by MK Surveys should be considered live unless confirmed otherwise by client or service provider.

14. MK Surveys cannot confirm when utilities are redundant unless there is visual or record evidence to indicate this. In
addition MK Surveys cannot guarantee being able to detect all redundant utilities.

15. Wherever available the results of our investigations have been cross referenced with record information. If a utility
shown on the records cannot be detected on site, the information has been added to the drawing and indicated as
QB4 (R). However it should be noted that the completeness and accuracy of the records cannot be guaranteed.

16. The utility information has been obtained from non-intrusive survey techniques; it always remains possible that there
are additional utilities within the survey boundary that we have not been able to detect. We recommend that care is
taken on site and that all utility records are used in conjunction with this survey.

17. The responsibility for avoiding damage to assets and utilities on site shall be that of the persons proposing to excavate
within the surveyed area, who shall be liable to the asset owner and any third party who may be affected in any way
for any loss or damage.

ALWAYS EXERCISE CAUTION WHEN EXCAVATING.
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1. EML techniques have been used in the detection of underground utilities as outlined in Table 2 of PAS 128:2014, the
results are not infallible and trial excavations must be carried out in order to confirm identification, position and in
particular depth of the utility.

2. GPR techniques has been used in the detection of non-metallic utilities as outlined in Table 2 of PAS 128:2014. The
interpretation of these results is not infallible and success will depend on a number of factors including soil type,
ground water levels and surface conditions, hence trial excavations must be carried out in order to confirm
identification, position and in particular depth of the utility.

3. Depths derived via EML are taken to the centre of the conductor (cable, metallic pipe) and those derived via GPR are
usually to the crown of the utility unless otherwise indicated.

4. Where cables cannot be detected individually an average depth has been obtained and trial excavations are
recommended to confirm number and depths of cables banded together.

5. 'Pot-ended' cables are often difficult to detect and although we have made all reasonable efforts to locate or transpose
this information from records, we cannot guarantee that all 'pot-ended' cables have been located.

6. Fibre optic cables are often difficult to detect, and commonly access chambers can be locked and thereby made
inaccessible by the utility provider. All reasonable efforts have been made to locate these ducts using GPR. Cables not
located have been transposed from records.

7. Within close proximity of electric substations and similar structures results using EML may become distorted. All
reasonable efforts have been made to verify our results using GPR wherever conditions permitted.

8. Underneath overhead power lines results using EML may become distorted. All reasonable efforts have been made to
verify our results using GPR wherever conditions permitted.

9. Drainage information has been obtained without man entry into the chamber.

10. Wherever possible we have attempted to locate the route of the sewer. Issues such as blockages, surcharging,
flooding, sedimentation, sewer collapse, root ingress, excessive depth, obstructions or heavy traffic flow may have
affected our ability to obtain meaningful results. In these cases recommendations have been made for further survey
or maintenance work.

11. Pipe / duct sizes have been recorded from surface inspection or taken from record information. Pipe sizes have been
recorded in millimetres and depths in metres, except in instances where sizes are indicated in imperial units on the
record information.

12. Water and Gas utilities to individual properties are often of a size that cannot be detected using EML or GPR
investigation, whenever possible the route has been added from surface evidence (pipe risers, valves, etc), but this
should be viewed as a guide only.

13. All utilities detected by MK Surveys should be considered live unless confirmed otherwise by client or service provider.

14. MK Surveys cannot confirm when utilities are redundant unless there is visual or record evidence to indicate this. In
addition MK Surveys cannot guarantee being able to detect all redundant utilities.

15. Wherever available the results of our investigations have been cross referenced with record information. If a utility
shown on the records cannot be detected on site, the information has been added to the drawing and indicated as
QB4 (R). However it should be noted that the completeness and accuracy of the records cannot be guaranteed.

16. The utility information has been obtained from non-intrusive survey techniques; it always remains possible that there
are additional utilities within the survey boundary that we have not been able to detect. We recommend that care is
taken on site and that all utility records are used in conjunction with this survey.

17. The responsibility for avoiding damage to assets and utilities on site shall be that of the persons proposing to excavate
within the surveyed area, who shall be liable to the asset owner and any third party who may be affected in any way
for any loss or damage.

ALWAYS EXERCISE CAUTION WHEN EXCAVATING.
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Notes :

1. GRID AND LEVELS BASED ON ORDNANCE DATUM, DERIVED FROM THE
NATIONAL GNSS NETWORK. LOCAL SCALE FACTOR APPLIED (099979).

2. TREE AND HEDGE SPECIES HAVE BEEN IDENTIFIED AS ACCURATELY
AS POSSIBLE BUT SHOULD BE CROSS CHECKED IN CRITICAL AREAS.

3. THIS SURVEY SHOULD ALWAYS BE READ IN CONJUNCTION WITH THE
DESKTOP UTILITY REPORT, THAT WAS CARRIED OUT AS A
PREREQUISITE TO THIS DETECTION SURVEY.

Coordinate Table
Station Description Easting Northing Level

DETECTION SURVEY REPORT

GENERAL
This survey was carried out in accordance with PAS 128:2014 (Publicly Available Specification
from BSI). After a pre-survey consultation with the client it was agreed to carry out the
detection survey using methodology M1 as per Table 2 of the PAS 128:2014. The survey
boundary has been shown on the drawing; please see linestyle section of the key for
reference.

DESKTOP UTILITY REPORT
Prior to the survey commencing record information was gathered and compiled in a separate
desktop utility report. This report should be read in conjunction with the information contained
in this utility detection survey. Record information was at the time of the survey less than 90
days old in accordance with the requirements of the PAS 128:2014. For a full list of the
providers searched, records received and the dates the information was obtained, please refer
to the attachments page of the desktop utility report.

DETECTION SURVEY
DRAINAGE
Drainage was lifted where possible with pipe sizes and invert levels recorded. Wherever
possible the chamber sizes have been recorded and positioned on the drawing. All
connections from gullies, external rainwater pipes and external soil stacks have been proven
wherever possible into manholes and sewer runs by radio sonde location and/or GPR. Where
a saddle connection is present the position is assumed only until proven otherwise. In
instances where other detection methods were unsuccessful connections between manholes
have been assumed to be straight and labelled as QB4. All drainage should be cross checked
in critical areas by CCTV survey or verification survey type A. Possible Land Drains present
within open grass area in the centre of the survey area. Unknown GPR anomalies located
across this area.

WATER
Water mains located within the survey area are plastic and have therefore been positioned
using GPR methods with derived depths recorded to quality level QB2. Property connections
located where possible. Where this has not been possible assumed routes have been added
to quality level QB4

GAS
Gas mains located within the survey area are plastic and have therefore been located using
GPR methods with derived depths recorded to quality level QB2. Property connections located
where possible. Where this has not been possible assumed routes have been added to quality
level QB4. Unable to locate a section of pipe line along Tyne Close and Sharman Way. These
sections have been added from records to quality level QB4.

ELECTRICITY
Electric cables within the survey area have been initially located using EML passive sweeps.
Once located EML signal induction and direct connection methods were used to locate routes
and obtain electronically derived depths to quality level QB2. Where possible routes have also
been located using GPR methods to increase the quality level to QB1. Property connections
located where possible. Where this has not been possible assumed routes have been added
to quality level QB4

TELECOM
Telecom ducts have been located using EML signal induction methods with electronically
derived depths recorded to quality level QB2. Where possible ducts have also been located
using GPR methods to increase the quality level to QB1. Due to laws protecting British
Telecom apparatus all ducts have been located using remote detection techniques only and
compared with record information. Chamber sizes have been recorded using GPR techniques
wherever possible. For further information regarding BT apparatus please contact Openreach
directly.

CATV
No evidence of CATV ducts located within the survey area. Available record information
confirms this.

UNKNOWNS
A number of unknown anomalies located across the survey area using GPR methods.
Recommend trial excavations in critical areas.

SEE CAUTIONARY NOTES WITHIN THE UTILITY KEY

PAS 128:2014 Quality Level Guide

QB4 A utility is expected to exist but cannot be detected - (AR), (R), (VI) Undefined

QB3 Horizontal location only using one geophysical technique.
No depth information - NDI.

+/- 500mm Horizontal
QB3P Undefined Vertical

QB2 Horizontal and vertical location only using one geophysical
technique.

+/- 250mm or +/- 40%
QB2P of depth whichever is 

greater

QB1 Horizontal and vertical location only using two geophysical
techniques.

+/- 150mm or +/- 15%
QB1P of depth whichever is 

greater

QA Service verified in an open excavation, inside an inspection
chamber / draw pit, or at the point the service enters / exits

+/- 50mm Horizontal
+/- 25mm Vertical

the ground.

Desktop Utility Records
Utility Type Provider Details Date Acquired

16/05/2018Anglian WaterDrainage

Water

Cadent Gas Limited + GTC PlantGas

Electricity Western Power Distribution + GTC Plant 16/05/2018

16/05/2018OpenreachTelecom

CATV Virgin Media 10/05/2018

Quality Level Description Accuracy

1
2

Sheet Layout: (Not to Scale)

S1              Road Nail               523532.461    322991.542   2.738
S2              Road Nail               523582.240    323001.426   3.297
S2A              Road Nail               523507.224    323076.842   3.082
S3              Road Nail               523666.601    322999.401   3.434
S4              Road Nail               523720.617    323049.315   3.107
S5              Road Nail               523706.071    323112.236   3.200

16/05/2018Anglian Water

16/05/2018

Wygate
Spalding

Lincolnshire
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Appendix F 
Greenfield Runoff Rate Calculation 

  





 

 
 
 
 
 
 
 

Appendix G 
Indicative Drainage Strategy Drawing 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2014 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 Add Flow / Climate Change (%) 0

M5-60 (mm) 19.000 Minimum Backdrop Height (m) 0.000
Ratio R 0.400 Maximum Backdrop Height (m) 0.000

Maximum Rainfall (mm/hr) 0 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0.750

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Auto
Design

1.000 20.974 0.205 102.3 0.073 5.00 0.0 0.600 o 300
1.001 10.297 0.040 257.4 0.060 0.00 0.0 0.600 o 375
1.002 21.372 0.090 237.5 0.053 0.00 0.0 0.600 o 375
1.003 10.048 0.040 250.0 0.040 0.00 0.0 0.600 o 375

2.000 13.643 0.165 82.7 0.031 5.00 0.0 0.600 o 150

1.004 7.051 0.030 235.0 0.020 0.00 0.0 0.600 o 375
1.005 14.436 0.060 240.6 0.000 0.00 0.0 0.600 o 375

3.000 17.747 0.160 110.9 0.209 5.00 0.0 0.600 o 300
3.001 13.738 0.095 144.6 0.000 0.00 0.0 0.600 o 300

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 0.00 5.22 2.410 0.073 0.0 0.0 0.0 1.55 109.9 0.0
1.001 0.00 5.38 2.130 0.133 0.0 0.0 0.0 1.12 124.2 0.0
1.002 0.00 5.68 2.090 0.186 0.0 0.0 0.0 1.17 129.4 0.0
1.003 0.00 5.83 2.000 0.226 0.0 0.0 0.0 1.14 126.1 0.0

2.000 0.00 5.21 2.350 0.031 0.0 0.0 0.0 1.11 19.5 0.0

1.004 0.00 5.93 1.960 0.277 0.0 0.0 0.0 1.18 130.1 0.0
1.005 0.00 6.13 1.930 0.277 0.0 0.0 0.0 1.16 128.5 0.0

3.000 0.00 5.20 2.200 0.209 0.0 0.0 0.0 1.49 105.5 0.0
3.001 0.00 5.37 2.040 0.209 0.0 0.0 0.0 1.31 92.3 0.0
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Network Design Table for Storm

©1982-2014 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Auto
Design

1.006 37.428 0.150 250.0 0.070 0.00 0.0 0.600 o 375
1.007 21.046 0.080 263.1 0.076 0.00 0.0 0.600 o 375
1.008 8.556 0.030 285.2 0.000 0.00 0.0 0.600 o 375
1.009 4.923 0.040 123.1 0.000 0.00 0.0 0.600 o 150

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.006 0.00 6.68 1.870 0.556 0.0 0.0 0.0 1.14 126.1 0.0
1.007 0.00 7.00 1.720 0.632 0.0 0.0 0.0 1.11 122.9 0.0
1.008 0.00 7.13 1.640 0.632 0.0 0.0 0.0 1.07 117.9 0.0
1.009 0.00 7.22 1.610 0.632 0.0 0.0 0.0 0.90 16.0 0.0

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.009 Ex Swale 3.260 1.570 1.570 1 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 1.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 15

Ratio R 0.400
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Online Controls for Storm
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Hydro-Brake Optimum® Manhole: 12 (HB), DS/PN: 1.009, Volume (m³): 6.0

Unit Reference MD-SHE-0076-3200-1700-3200
Design Head (m) 1.700

Design Flow (l/s) 3.2
Flush-Flo™ Calculated
Objective Minimise upstream storage

Diameter (mm) 76
Invert Level (m) 1.610

Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.700 3.2
Flush-Flo™ 0.331 2.6
Kick-Flo® 0.677 2.1

Mean Flow over Head Range - 2.5

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)

0.100 2.1 1.200 2.7 3.000 4.2 7.000 6.2
0.200 2.5 1.400 2.9 3.500 4.5 7.500 6.4
0.300 2.6 1.600 3.1 4.000 4.8 8.000 6.6
0.400 2.6 1.800 3.3 4.500 5.0 8.500 6.8
0.500 2.5 2.000 3.4 5.000 5.3 9.000 7.0
0.600 2.4 2.200 3.6 5.500 5.5 9.500 7.2
0.800 2.3 2.400 3.8 6.000 5.8
1.000 2.5 2.600 3.9 6.500 6.0
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Storage Structures for Storm

©1982-2014 XP Solutions

Tank or Pond Manhole: Pond, DS/PN: 1.008

Invert Level (m) 1.640

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 76.6 2.000 473.0 2.001 0.0
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 1.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 100
Climate Change (%) 30

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 15 Winter 100 +30% 100/15 Summer
1.001 15 Winter 100 +30% 100/15 Summer
1.002 15 Winter 100 +30% 100/15 Summer
1.003 15 Winter 100 +30% 100/15 Summer
2.000 15 Winter 100 +30% 100/15 Summer
1.004 15 Winter 100 +30% 100/15 Summer
1.005 15 Winter 100 +30% 100/15 Summer
3.000 15 Winter 100 +30% 100/15 Summer
3.001 15 Winter 100 +30% 100/15 Summer
1.006 480 Winter 100 +30% 100/15 Summer
1.007 480 Winter 100 +30% 100/15 Summer
1.008 480 Winter 100 +30% 100/15 Summer
1.009 480 Winter 100 +30% 100/15 Summer

PN
US/MH
Name

Water
Level
(m)

Surch'ed
Depth (m)

Flooded
Volume
(m³)

Flow /
Cap.

O'flow
(l/s)

Pipe
Flow
(l/s) Status

1.000 1 3.544 0.834 0.000 0.30 0.0 29.0 FLOOD RISK
1.001 2 3.472 0.967 0.000 0.56 0.0 51.6 FLOOD RISK
1.002 3 3.445 0.980 0.000 0.65 0.0 70.8 SURCHARGED
1.003 4 3.356 0.981 0.000 0.91 0.0 84.4 SURCHARGED
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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2.000 5 3.368 0.868 0.000 0.68 0.0 12.1 SURCHARGED
1.004 6 3.281 0.947 0.000 1.14 0.0 100.3 SURCHARGED
1.005 7 3.245 0.941 0.000 0.97 0.0 99.1 SURCHARGED
3.000 8 3.469 0.969 0.000 1.10 0.0 99.8 FLOOD RISK
3.001 9 3.287 0.947 0.000 1.26 0.0 96.4 SURCHARGED
1.006 10 3.224 0.979 0.000 0.27 0.0 31.0 SURCHARGED
1.007 11 3.221 1.126 0.000 0.34 0.0 35.3 SURCHARGED
1.008 Pond 3.219 1.204 0.000 0.06 0.0 5.1 SURCHARGED
1.009 12 (HB) 3.236 1.476 0.000 0.25 0.0 3.1 SURCHARGED

PN
US/MH
Name

Water
Level
(m)

Surch'ed
Depth (m)

Flooded
Volume
(m³)

Flow /
Cap.

O'flow
(l/s)

Pipe
Flow
(l/s) Status


