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1 INTRODUCTION 

1.1 The Planning Application  

1.1.1 This planning statement is submitted to Northamptonshire County Council on behalf of Cogen   
(formally Carbonarius) and Welland Waste Management (the Applicant) in conjunction with a 
planning application seeking retrospective planning permission for two surface water lagoons at 
Pebble Hall, Theddingworth. 
 

1.2 The Development 

1.2.1 Two surface water drainage lagoons were permitted under planning permissions 
13/00117/WASFUL and 13/00098/WASFULl for the drainage of surface water from the 
permitted TAD and REGF facilities at Pebble Hall in 2014. 
 

1.2.2 Whilst the lagoons for surface water drainage were being constructed by Cogen’s contractors, it 
became apparent that the location of the lagoons needed be altered slightly from the permitted 
location in order to drain the site in the most efficient way, using gravity. It is understood that 
the site levels of the REGF are slightly lower than predicted when the original Flood Risk 
Assessment and drainage plan were drawn up.  

 
1.2.3 The new location of the surface water lagoons, which is 30 metres south-west of the original 

location, ensures that there is no need to use pumps to drain the site and therefore is the most 
practical position for the surface water drainage lagoons. This planning application seeks to 
regularise the new location of the surface water drainage lagoons.  
 

1.3 Supporting Documents  

1.3.1 The planning application is supported by the following supporting plans: 

 GPP/WWM/PHL/15/01 – Site Location Plan  
 GPP/WWM/PHL/15/02 – Site Plan  
 GPP/WWM/PHL/15/03 – Site Layout Plan  
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2 PLANNING POLICY CONTEXT  

2.1 The Development Plan 

2.1.1 Section 38(6) of the Planning and Compulsory Purchase Act 2004 states that determination of a 
planning application must be made in accordance with the Development Plan unless material 
considerations indicate otherwise. The Development Plan in this instance consists of:  

 Northamptonshire County Council Minerals and Waste Local Plan (2014) 
 

2.1.1 The main planning policies that are relevant to the proposal are set out below.  
 

Northamptonshire County Council Minerals and Waste Local Plan (2014) 

2.1.2 Policy 22 is concerned with addressing the impact of proposed minerals and waste 
development. Proposals for minerals and waste development must demonstrate that impacts on 
flood risk and the flow and quantity of surface water and ground water has been considered 
and addressed.  

 
2.1.3 Policy 27 provides guidance on layout and design quality: 

The layout and overall appearance of waste management facilities, and where 
appropriate minerals development, will be required to demonstrate that the 
development: 

 Supports local identity and relates well to neighbouring sites and buildings; 
 Is set in the context of the area in which it is to be sited in a manner that 
 enhances the overall townscape, landscape or streetscape (as appropriate); 
 Utilises local building materials as appropriate; 
 Incorporates specific elements of visual interest; and 
 Builds-in safety and security. 
 

2.1.4 Policy 30 is concerned with sustainable design and use of resources. It seeks to ensure, 
amongst other things, that appropriate flood mitigation or attenuation measures are in place.  
 

2.2 Material Considerations 

The National Planning Policy Framework (NPPF) 

2.2.1 The NPPF provides a presumption given in favour of development with sustainable credentials. 
Paragraph 14 of the NPPF states: 

At the heart of the planning system is a presumption in favour of sustainable 
development, which should be seen as a golden thread running through both plan 
making and decision taking. For decision-taking this means 

 Approving development proposals that accord with the development plan without delay 
and 

 Where the development plan is absent, silent or relevant policies are out of date, 
granting planning permission unless: 

o Any adverse impact of doing so would significantly and demonstrably 
outweigh the benefits, when assessed against the policies in this Framework 
taken as a whole or 
o Specific policies in this Framework indicate development should be restricted. 
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3 ASSESSMENT OF PROPOSED DEVELOPMENT 

3.1.1 The starting point for the assessment of this proposal is the Development Plan. From an 
assessment of the pertinent Development Plan policies and other material planning 
considerations the ‘main’ issues in the determination of this planning application are considered 
to be:  

 The Location of the Development  
 Environmental Considerations  
 

3.2 The Location of the Development  

3.2.1 The new location of the surface water lagoons is 30 metres south-west of the original location. 
It is considered that the new location of the lagoons will not cause any additional impact to 
local amenity compared with the permitted location. The new location ensures that there is no 
need to use pumps to drain the site and therefore is the most practical position for the surface 
water drainage lagoons. For these reasons, the new location of the surface water lagoon is 
considered acceptable.  

 

3.3 Environmental Considerations  

3.3.1 The planning policies in the Northamptonshire County Council Minerals and Waste Local Plan 
(2014) require development to be environmentally acceptable and to not cause any harm to 
local and residential amenity. In this regard, the following environmental topics have been 
assessed in order to ensure the development is environmentally acceptable: 

 Landscape and Visual Impact  
 Flood Risk  

 

Landscape and Visual Amenity 

3.3.2 Policy 22 of Northamptonshire County Council’s Local Plan (2014) is concerned with protecting 
local amenity. Therefore, the landscape and visual impacts of the proposal should be 
considered. As the lagoons will be below ground level, they will not be easily seen. It is 
therefore considered that there will be no unacceptable landscape and visual impact as a result 
of this development.  

 

Flood Risk  

3.3.3 Policy 27 and Policy 30 of Northamptonshire County Council’s Local Plan (2014) is concerned 
with flood risk and drainage. Both seek to ensure that adequate measures are in place. A 
drainage scheme was formulated to take the surface water from the TAD and REGF facilities as 
part of their respective planning applications. This was supported by the Environment Agency 
when they were consulted during the determination of both planning applications.  
 

3.3.4 The new surface water drainage lagoons are identical in dimensions to those formally submitted 
and approved but are 30 metres south-west and further downhill. It is considered that the 
drainage will be more effective in the new location and that the difference in impact between 
the two locations is negligible. The Flood Risk Assessment submitted with the original 
application is included in Appendix 1 for completeness.  
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3.3.5 For these reasons, it is consider that the planning application is in accordance with Policy 27 
and 30 of Northamptonshire County Council’s Local Plan (2014). 
 

4 CONCLUSION 

4.1.1 This Planning Statement has considered the proposed surface water drainage at Pebble Hall 
having regard to the Development Plan and other material considerations. It has been 
concluded that the proposal is fully compliant with the Development Plan and the NPPF. 

 
4.1.2 In overall conclusion, it is considered that the proposal will not give rise to unacceptable 

environmental effects and therefore planning permission should be granted for this proposal.  
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1.0 Introduction 
 
1.1 Abington Consulting Engineers have been appointed to produce this Flood Risk Assessment in 
support of a planning application for a revised Renewable Energy Generating Facility (REGF) at 
Pebble Hall, Theddingworth in Northamptonshire. The REGF has planning permission, but this 
application seeks to re-site the energy generation building and to allow a larger building to 
accommodate the gasification equipment.  
 
1.2 This assessment takes into account the proposed development that is the subject of an 
independent application for a Thermophilic Aerobic Digestion (TAD) plant in the adjacent building, 
to consider the cumulative impact of the two developments alongside each other. 
 
 
2.0 Planning Policy & Methodology 
 
2.1 Planning policy for flood risk is set out in the National Planning Policy Framework (NPPF) 
technical guidance published in March 2012. The policy document sets out key planning objectives 
in relation to land usage and flood risk management. The development proposals are designed to 
be compliant with the requirements of the National Planning Policy Framework. 
 
2.2 A Flood Risk Assessment has been carried out to assess the effects of flooding on the 
development and how the development might affect flood risk elsewhere. 
 
2.3 A drainage strategy has been developed to demonstrate that the site can be adequately 
drained, taking into account the REGF development and the TAD development. 
 
 
3.0 Development Location & Description 
 
3.1 The proposed development site is located south of A4304 Bosworth Road, Theddingworth 
adjacent to the River Welland as shown on the location plan below.  

 

 
 

Location Plan 
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3.2 The site is currently occupied by a small industrial development comprising of commercial and 
agricultural sheds, external storage, hard-standing areas, a composting facility, a waste wood 
processing facility and a concrete access track linking the site to Bosworth Road. It should be 
noted that a range of the commercial units will be removed to facilitate the REGF development. 
 
3.3 The development has an area of approximately 1.9 hectares, which together with the TAD 
plant totals 2.4 hectares. The topography generally falls towards the River Welland (see existing 
site survey in Appendix 1). 

3.4 Surface water from the majority of the site is directed to a dirty water recycling pond to the 
north west of the main site. Water is either transported overland or via drains into the pond. 

3.5 TAD Plant 

3.5.1 The large waste reception building on the west side of the site drains direct to the River 
Welland via a 150mm diameter pipe. The existing yard area around this building is hard core and 
has no formal drainage. 

3.5.2 The TAD plant will provide waste treatment for oil rich food waste and general food waste. 
Processing of this waste will enable fertiliser granules for agriculture and renewable energy to be 
generated in order to be exported to the national grid. Processing of the food waste will take place 
within the existing main building which is to be extended. A variety of fixed plant will be located 
externally as shown on the development plan presented in Appendix 1.  

3.6 REGF 

3.6.1 The REGF will process waste timber to produce renewable energy in the form of 11MW s of 
electricity and heat as well as other recovered recyclable waste streams such as metals. Timber 
waste is already being delivered to the site which is stored and separated on an external concrete 
pad where it is shredded for use in the REGF, in accordance with a planning permission for the 
development. The prepared fuel will then be transported to a large industrial building where it will 
be thermally treated to produce electricity for export to the national grid. A by-product of the 
process will be heat which will be used to heat other businesses on the Pebble Hall site. 

3.6.2 Offices will be incorporated into the main building and the yard areas will be covered with a 
concrete pad. The development layout is shown on the development plan presented in Appendix 1. 

 
4.0 Sequential Test 
 
4.1 The Environment Agency’s flood plain map is shown below. It shows that the majority of the 
site falls within Flood Zone 1 which are described as having a ‘low’ probability of flooding as 
defined in Table 1 in the NPPF technical guidance. However, the primary access serving the site 
crosses the River Welland via a bridge which falls within Zone 3. The area of the Zone 3 is narrow, 
reflecting the gradient of the land either side of the River and only covers a very small section of 
the access road. 
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Environment Agency’s Flood Plain Map 
 

4.2 The primary access into the site may be deemed ‘Essential Infrastructure’ (as defined in Table 
2 in the NPPF technical guidance) as it will form a mass evacuation route for the site. The main 
developments is classed as ‘non-hazardous waste treatments’ and are therefore deemed ‘Less 
Vulnerable’; the TAD operation is similarly classified. 
 
4.3 Table 3 in the NPPF Technical Guidance (shown below) shows that flood Zone 1 is compatible 
with less vulnerable uses and therefore the main area of operation for the site passes the 
Sequential Test. Part of the access passes through Zones 2 and 3. As part of the Sequential Test, 
alternative access routes have been considered to avoid these flood zones. Unfortunately there 
are no alternative routes owned by the applicant that don’t pass through Zones 2 and 3 as the 
River Welland passes between the site and the A4304 Bosworth Road which is the highway 
serving the development. Therefore the access must be considered in its existing position. The 
access is considered to be essential infrastructure which is compatible with Zones 1 and 2, but 
requires the Exception Test to be passed as it passes through Zone 3. 
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4.4 Paragraph 102 in the NPPF sets out the conditions that must be satisfied for the Exception 
Test to be passed: 
 
‘It must be demonstrated that the development provides wider sustainability benefits to the 
community that outweigh flood risk, informed by a SFRA where one has been prepared.’ 
 
In the case of this development, the site provides wider sustainability benefits to the community 
because it is used to meet the growing demand for recycling waste and renewable energy. 
 
The second condition states: 
 
‘A site specific flood risk assessment must demonstrate that the development will be safe for its 
lifetime taking account of the vulnerability of its users, without increasing flood risk elsewhere, and, 
where possible, will reduce flood risk overall.’ 
 
This FRA will demonstrate that this condition can be met and in doing so, the development will 
pass the Exception Test and therefore pass the Sequential Test as well.  

 
 
5.0 Potential Sources of Flooding 
 
5.1 The following mechanisms have been identified as potential sources of flooding: 
 

 Fluvial flooding from watercourses.  
 Groundwater. 
 Surface water run-off from the development. 
 Surface water run-off from areas adjacent to the site. 

 
5.2 There are no public surface water sewers, canals or reservoirs near the site and the site is 
remote from the sea.  
 
 
6.0 Appraisal of Sources of Flooding 
 
6.1 Fluvial flooding from nearby watercourses 
 
6.1.1 The extent of flooding identified on the Environment Agency’s indicative flood plain map is 
isolated to a narrow corridor along the River Welland. The topographical survey of the site shows 
that, with the exception of the site access road, the development is approximately 7m above the 
River. As the site is situated close to the upper reaches of the River Welland catchment, it is not 
possible for the volume of water required to elevate flood levels 7m to be generated. Therefore the 
only area of the site likely to flood is where the site access crosses the River.  
 
6.1.2 The EA’s JFlow data has been acquired and a copy of this is presented in Appendix 3. JFlow 
data shows a maximum flood depth of flooding between 1m and 2m where the River Welland 
crosses the access road for 100 year, 100 year plus climate change and 1000 year events. 
However, the JFlow data does not take into account the presence of the access bridge which is set 
above the surrounding ground levels and therefore flood depths over the bridge may be less than 1 
to 2m.  
 
6.2 Groundwater 
 
6.2.1 Elevated groundwater levels are not encountered on this site because of the gradient and 
elevation of the ground. 
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6.3 Surface water run-off from the development 
 
6.3.1 At present the majority of the site drains to a water recycling pond with only one existing 
building (to be used as the TAD plant building) known to drain to the River Welland. The proposed 
development will result in a significant increase in impermeable area draining to the River Welland. 
This will need to be drained and the surface water managed to ensure that the increased rate of 
run-off does not increase the risk of flooding to the development or adjacent properties.  
 
6.3.2 The access road is already in existence and has a sealed concrete surface which drains to 
an infiltration trench. As there are no proposals to change this, there will be no increased run-off 
from the access road. 
 
6.4 Surface water run-off from areas adjacent to the site 
 
6.4.1 The risk of flooding from surface water run-off from land upstream of the proposed 
development is minimal because the development area extends close to the summit of the hill on 
which it is built. All run-off will therefore be controlled by the new drainage regime within the 
development. 
 
 
7.0 Probability 
 
7.1 Part of the site access is located within a Zone 3 flood area. This is deemed to have a high risk 
of flooding, typically greater than 1 in 100 annual probability. The main development area and the 
majority of the site access is located in Zone 1 which has a low risk of flooding with less than 1 in 
1000 annual probability of flooding. 
 
 
8.0 Climate Change 
 
8.1 Table 5 in the NPPF technical guidance provides recommended allowances for increase peak 
rainfall intensity of 20% which should be used for any surface water drainage design. 
 
 
9.0 Flood Risk Management Measures – Cumulative Impact 
 
9.1 TAD Plant 
 
9.1.1 An indicative drainage scheme is shown on the proposed drainage drawing in Appendix 1.  
 
9.1.2 Roof water from the building will continue to drain to the River Welland using the existing 
150mm diameter surface water outfall. However, the water will be diverted to a balancing pond to 
the north west of the building to be attenuated and discharged at a limited discharge rate.  
 
9.1.3 Waste for the TAD plant will be handled in the reception building and therefore the yard area 
will only be used for vehicle manoeuvring and parking of staff vehicles. This will remain a 
permeable hard-core surface as it is at present and no formal drainage will be provided. 
 
9.1.4 Liquids from the waste stored in the reception building will be collected via an internal 
drainage system and recycled into the TAD system. Vehicles entering the building will be cleaned 
to ensure waste will not be transported into the yard area.  
 
9.1.5 Plant located around the building will generally be erected on concrete plinths. Rain water will 
be allowed to run-off the plant and onto the surrounding permeable hard core area and therefore 
no formal drainage will be needed.  
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9.2 REGF 
 
9.2.1 The yard area of the REGF will be surfaced with concrete and will therefore be drained into 
the surface water drainage system via gullies. Run-off will pass through a class 1 bypass 
interceptor before discharging into the main surface water drainage system.  
 
9.2.2 Roof water from the REGF building will be used within the process and any excess will be 
drained directly into the main surface water drainage system without the need for any treatment. 
 
9.2.3 Surface water will be drained into the attenuation pond shared with the TAD plant to the north 
west of the site. Water will then discharge into the River Welland via the existing surface water 
outfall. 
 
9.2.4 In order not to increase the rate of surface water discharge into the River, the attenuation 
pond will be used to store surface water during major rainfall events and release water at limited 
discharge rate by using a vortex flow control.  
 
9.2.5 Calculations set out in Appendix 2 show the existing (TAD) building has an impermeable area 
of 1630m2 and the proposed development (excluding the wood reception and processing pad) will 
have an impermeable area of 10999m2. Using the Modified Rational Method, the run-off from the 
existing building has been calculated as 22.6 l/s for a 1 year return period. This is to be used as the 
limited discharge rate for the attenuation pond design. The volume of the attenuation pond has 
been calculated using FEH data as 540m3 for a 100 year return period plus a 20% allowance for 
climate change in accordance with the National Planning Policy Framework technical guidance.  
 
9.2.6 The wood reception and processing pad will be drained separately from the yard and building 
areas because of the risk of contamination from treated wood entering the surface water run-off. 
For the majority of rainfall events it is anticipated that the wood will absorb a lot of water which will 
then either evaporate or be transferred into the REGF with the wood. However, during major 
rainfall events, run-off will be collected via a cut-off drainage channel located at the open end of the 
pad and then drained via a class 1 bypass interceptor into to a total retention pond located to the 
north west of the site. The volume of the attenuation pond has been calculated using FSR data 
(FEH data was found to be less critical in this case) as 531m3 for a 100 year return period plus a 
20% allowance for climate change in accordance with the National Planning Policy Framework 
technical guidance.  
 
9.2.7 Run-off collected in the total retention pond will normally be recycled within the REGF. 
However, when significant surplus water has been collected, the water will be tested for 
contamination. If the water is found to be contaminated, it will be tankered off site to a suitable 
disposal facility. If the water is found to be uncontaminated, it will be released into the other 
balancing pond and subsequently discharged into the River Welland at the limited discharge rate.  
 
9.2.8 There is an opportunity to increase the size of the total retention pond in order to collect 
water which could be used for extinguishing fires. The size of such a facility would need to be 
agreed with the local fire service and accord with the requirements of the Building Regulations if it 
is to be used as an alternative to a fire hydrant. Any water used for extinguishing fires would either 
evaporate or return to the total retention pond via the proposed drainage system, thereby reducing 
risk of contamination to the River Welland. 
 
9.3 Site Access 
 
9.3.1 JFlow data shows that the site access may be impassable during major storm events. As a 
result, a flood risk management plan should be drawn up to include: 
 

- Subscription to the Environment Agency’s flood warning system. 
- The site manager should close the development down in advance of a flood warning and 

the staff should leave the site immediately. 
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- An evacuation route to the south of the site (higher ground) should be established and used 
if the site access is flooded. 

- The site manager should close the gated site entrance to prevent deliveries during flood 
warning periods. 

- A flood depth meter should be provided at the bridge to allow emergency services to 
establish the depth of flooding over the bridge should access become necessary during an 
emergency. 

9.3.2 If flooding does occur over the bridge, no crossing is recommended other than for emergency 
services because of the high velocity of flow likely to be encountered. 
 

 
10.0 Off Site Impacts and Proposed Mitigation Measures 
 
10.1 There will be no off site impacts and therefore no mitigation measures are necessary. 
 
 
11.0 Management of Residual Risks 
 
11.1 The developer will be responsible for maintaining the proposed drainage system on site. All 
site drainage will be inspected regularly for blockages, silting and functionality, and the appropriate 
remedial works undertaken after the inspection. 
 
11.2 Watercourses receiving run-off from the development will be protected from contamination 
using the following risk mitigation: 
 

 Provision of a class 1 bypass interceptor for yard drainage. 
 Vehicle wheel washing in the TAD building to prevent contaminated material being spread 

onto external drained areas. 
 Containment of the run-off from the wood reception and existing processing area within a 

total retention pond. 
 
11.3 The proposed contamination protection will be a significant improvement over the existing 
drainage arrangements. 
 
12.0 Foul Water Drainage 
 
12.1 Foul water discharge from the site will be limited to domestic flows generated by the staff 
working at the plant. It is proposed that an existing septic tank will be used for the TAD plant to 
deal with foul sewage as there is no increase in staff expected from the new development. 
 
12.2 The REGF is a new facility and this is expected to have 22 staff operating over four shifts. 
This would result in a population of approximately 6 members of staff at any one time.  
 
12.3 The nearest public foul sewers are located approximately 1.3km away in Theddingworth as 
can be seen on the Anglian Water sewer drawing presented in Appendix 4. To reach the public 
sewer system, a gravity sewer would need to be constructed down to the River Welland in the 
bottom of the valley. The gravity sewer would then be connected to a private pumping chamber 
with a rising main which would run along the site access and then westwards along the A4304 into 
Theddingworth village as annotated on the Anglian Water sewer records plan. An estimate of the 
cost of constructing these works is presented in Appendix 4. With the estimated cost of the works 
being over £300,000, it is not considered a viable proposition to connect to the public foul sewer 
network.  
 
12.4 In the absence of a suitable outfall to the public sewer system, it is proposed that the REGF 
will use a package sewage treatment plant based on the next best solution recommended in the 
hierarchy of sewage treatment options set out in DETR Circular 03/99. Infiltration testing presented 
in Appendix 4 shows an infiltration rate of 3.56 x 10-6 m/s was achieved. Calculations presented in 
Appendix 4 show that this has an equivalent Vp of 140 which is outside the acceptable range of 12 
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to 100 set out in paragraph 1.38 of Part H2 of the Building Regulations 2000. Given these results, it 
is proposed that the package treatment plant should be discharged into the River Welland. An 
environmental permit will therefore be acquired for the package treatment plant discharge. 
 
12.5 A summary of the foul drainage strategy is presented on the Foul Drainage Assessment form 
FDA1 in Appendix 4. 
 
 
13.0 Trade Effluent 
 
13.1 The REGF is expected to produce 60m3 per day of trade effluent. Of this, 56m3 will be 
recycled within the facility. The remaining 4m3 will either be treated in a package treatment plant or 
tankered off site to a suitable disposal facility. If a package treatment plant can be used to treat the 
effluent to an appropriate standard, the effluent will be released into the River Welland or 
discharged into the ground via a drainage field. Permission for the discharge would be secured by 
an environmental permit from the Environment Agency. 
 
13.2 Opportunities to combine the foul and trade effluent disposal facilities will be investigated at 
detailed design stage. 
 
 
14.0 Conclusions 
 
14.1 The revised REGF development complies with the requirements of the Sequential Test, as 
does the TAD plant. 
 
14.2 The proposed surface water drainage system will ensure that the site and adjacent 
developments will be protected from surface water run-off generated by the developments.  
 
14.3 Risk of contamination to the River Welland resulting from oil spillage will be restricted using 
bypass interceptors. 
 
14.4 Risk of contamination to the River Welland from contaminated timber or the existing 
operations will be prevented using the total retention pond.  
 
14.5 The river quality and marine ecology is therefore likely to benefit from the proposed pollution 
control measures. 
 
14.6 Foul drainage will be disposed of using septic tanks. 
 
14.7 Trade effluent will be recycled, tankered off site or treated and discharged to the River 
Welland via a package treatment plant. 
 

 
………………………………………………..          18th December 2013 
 
Ian Brazier BEng (Hons) CEng MICE                                               
 
On Behalf of Abington Consulting Engineers Limited 
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APPENDIX 2 – Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
PEBBLE HALL, THEDDINGWORTH – DRAINAGE CALCULATIONS 
 
1) AREAS 
 
Existing drained areas with direct discharge to the River Welland: 
 
Building to be used for TAD plant 1630m2 
 
Existing drained areas discharging to existing water recycling lagoon: 
 
Commercial units   1477 
Yard to commercial units  2902 
Composting slab   4490 
     -------- 
Total     8869m2 
 
Proposed drained areas discharging to the River Welland: 
 
TAD building    1872 
REGF building    3377 
Condenser    780 
REGF yard area   4970 
     ------- 
Total     10999m2 
 
Proposed drained areas to be self-contained: 
 
Wood storage and processing pad 4490m2 
 
 
2) EXISTING RUN-OFF RATE TO THE RIVER WELLAND 
 
Using the Modified Rational Method for calculating a 1 year flow for an impermeable area: 
 
Q1 = 1630 x 50mm/hr / 60 x 60 = 22.6 l/s 
 
 
3) SURFACE WATER STORAGE DESIGN 
 
Proposed drained area = 10999m2 
Limited discharge rate = 22.6 l/s 
Return period = 100 years 
Climate change = 20% 
 
Volume of storage required using FSR data = 437m3 (refer to Microdrainage calculations) 
 
Volume of storage required using FEH data = 540m3 (refer to Microdrainage calculations) 
 
Therefore use worst case volume of 540m3 
 
 



 
 

4) WOOD STORAGE AND PROCESSING PAD STORAGE DESIGN 
 
The attenuation pond is designed to be a total retention pond. Microdrainage does not have the 
facility to model total retention, so a nominal limited discharge has been assumed and then the 
discharge volume has been added back in: 
 
Proposed drained area = 4490m2 
Limited discharge rate = 0.4 l/s 
Return period = 100 years 
Climate change = 20% 
 
Volume of storage required using FSR data = 393m3 (refer to Microdrainage calculations) 
 
Add the limited discharge volume for the critical storm duration of 5760 minutes: 
 
V = 393 + 5760 x 60 x 0.4 / 1000 = 531m3 
 
Volume of storage required using FEH data = 426m3 (refer to Microdrainage calculations) 
 
Add the limited discharge volume for the critical storm duration of 1440 minutes: 
 
V = 426 + 1440 x 60 x 0.4 / 1000 = 461m3 
 
Therefore use worst case volume of 531m3 
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/08/2013 12:11 Designed by Owner

File STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

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

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

15 min Summer 1.174 1.174 17.3 239.8 O K
30 min Summer 1.432 1.432 19.1 303.6 O K
60 min Summer 1.630 1.630 20.3 355.1 O K
120 min Summer 1.723 1.723 20.9 380.3 Flood Risk
180 min Summer 1.711 1.711 20.8 377.0 Flood Risk
240 min Summer 1.681 1.681 20.7 368.8 O K
360 min Summer 1.611 1.611 20.2 350.1 O K
480 min Summer 1.540 1.540 19.8 331.5 O K
600 min Summer 1.472 1.472 19.3 313.7 O K
720 min Summer 1.406 1.406 18.9 296.9 O K
960 min Summer 1.282 1.282 18.0 266.0 O K
1440 min Summer 1.063 1.063 16.4 213.6 O K
2160 min Summer 0.790 0.790 15.4 152.3 O K
2880 min Summer 0.533 0.533 15.4 98.6 O K
4320 min Summer 0.241 0.241 14.3 42.5 O K
5760 min Summer 0.195 0.195 11.6 34.1 O K
7200 min Summer 0.171 0.171 9.7 29.7 O K
8640 min Summer 0.155 0.155 8.3 26.9 O K
10080 min Summer 0.143 0.143 7.3 24.8 O K

15 min Winter 1.297 1.297 18.1 269.6 O K
30 min Winter 1.582 1.582 20.0 342.4 O K
60 min Winter 1.805 1.805 21.4 402.8 Flood Risk
120 min Winter 1.926 1.926 22.1 436.8 Flood Risk

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

15 min Summer 123.399 22
30 min Summer 80.211 36
60 min Summer 49.609 64
120 min Summer 29.636 120
180 min Summer 21.638 154
240 min Summer 17.212 186
360 min Summer 12.440 252
480 min Summer 9.879 320
600 min Summer 8.255 390
720 min Summer 7.126 458
960 min Summer 5.646 592
1440 min Summer 4.061 854
2160 min Summer 2.916 1236
2880 min Summer 2.304 1616
4320 min Summer 1.650 2208
5760 min Summer 1.302 2936
7200 min Summer 1.082 3672
8640 min Summer 0.930 4400
10080 min Summer 0.818 5136

15 min Winter 123.399 21
30 min Winter 80.211 35
60 min Winter 49.609 64
120 min Winter 29.636 118
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/08/2013 12:11 Designed by Owner

File STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

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

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

180 min Winter 1.919 1.919 22.1 434.9 Flood Risk
240 min Winter 1.881 1.881 21.9 423.9 Flood Risk
360 min Winter 1.795 1.795 21.4 400.1 Flood Risk
480 min Winter 1.700 1.700 20.8 374.0 O K
600 min Winter 1.604 1.604 20.2 348.2 O K
720 min Winter 1.510 1.510 19.6 323.5 O K
960 min Winter 1.334 1.334 18.4 278.8 O K
1440 min Winter 1.028 1.028 16.2 205.4 O K
2160 min Winter 0.613 0.613 15.4 115.0 O K
2880 min Winter 0.249 0.249 14.6 44.0 O K
4320 min Winter 0.183 0.183 10.7 31.9 O K
5760 min Winter 0.156 0.156 8.5 27.1 O K
7200 min Winter 0.140 0.140 7.0 24.2 O K
8640 min Winter 0.128 0.128 6.1 22.1 O K
10080 min Winter 0.120 0.120 5.3 20.6 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

180 min Winter 21.638 172
240 min Winter 17.212 194
360 min Winter 12.440 270
480 min Winter 9.879 346
600 min Winter 8.255 422
720 min Winter 7.126 494
960 min Winter 5.646 636
1440 min Winter 4.061 910
2160 min Winter 2.916 1320
2880 min Winter 2.304 1500
4320 min Winter 1.650 2204
5760 min Winter 1.302 2936
7200 min Winter 1.082 3648
8640 min Winter 0.930 4384
10080 min Winter 0.818 5072
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/08/2013 12:11 Designed by Owner

File STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Rainfall Details

©1982-2011 Micro Drainage Ltd

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.400 Shortest Storm (mins) 15

Ratio R 0.423 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time / Area Diagram

Total Area (ha) 1.100

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.550 4-8 0.550
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/08/2013 12:11 Designed by Owner

File STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Model Details

©1982-2011 Micro Drainage Ltd

Storage is Online Cover Level (m) 2.000

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 169.0 2.000 289.0

Hydro-Brake® Outflow Control

Design Head (m) 2.000 Hydro-Brake® Type Md4 Invert Level (m) 0.000
Design Flow (l/s) 22.6 Diameter (mm) 143

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.8 1.200 17.5 3.000 27.6 7.000 42.2
0.200 12.0 1.400 18.9 3.500 29.8 7.500 43.6
0.300 15.4 1.600 20.2 4.000 31.9 8.000 45.1
0.400 14.0 1.800 21.4 4.500 33.8 8.500 46.5
0.500 12.8 2.000 22.5 5.000 35.6 9.000 47.8
0.600 12.9 2.200 23.6 5.500 37.4 9.500 49.1
0.800 14.3 2.400 24.7 6.000 39.0
1.000 15.9 2.600 25.7 6.500 40.6
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/08/2013 12:11 Designed by Owner

File STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Event: 120 min Winter

©1982-2011 Micro Drainage Ltd
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/11/2013 10:42 Designed by Owner

File FEH STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Summary of Results for Rainfall Profile (+30%)

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

Rainfall Profile 1.944 1.944 22.2 540.3 Flood Risk
Storm

Event

Duration

(mins)

Rain

(mm/hr)

Time-Peak

(mins)

Rainfall Profile 120 39.492 120
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/11/2013 10:42 Designed by Owner

File FEH STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Rainfall Profile

©1982-2011 Micro Drainage Ltd

Cv 0.750 Climate Change % +30

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

1 0.999 25 14.827 49 57.059 73 54.062 97 14.332
2 3.320 26 15.340 50 59.410 74 51.643 98 14.043
3 5.339 27 15.949 51 61.706 75 49.226 99 13.824
4 7.079 28 16.655 52 63.931 76 46.822 100 13.668
5 8.560 29 17.464 53 66.072 77 44.441 101 13.567
6 9.804 30 18.377 54 68.112 78 42.094 102 13.513
7 11.014 31 19.696 55 70.453 79 39.238 103 13.502
8 11.743 32 20.897 56 72.124 80 37.033 104 13.517
9 12.322 33 22.206 57 73.617 81 34.897 105 13.534
10 12.767 34 23.623 58 74.912 82 32.839 106 13.541
11 13.094 35 25.146 59 75.991 83 30.863 107 13.526
12 13.321 36 26.773 60 76.831 84 28.975 108 13.476
13 13.476 37 28.975 61 76.831 85 26.773 109 13.321
14 13.526 38 30.863 62 75.991 86 25.146 110 13.094
15 13.541 39 32.839 63 74.912 87 23.623 111 12.767
16 13.534 40 34.897 64 73.617 88 22.206 112 12.322
17 13.517 41 37.033 65 72.124 89 20.897 113 11.743
18 13.502 42 39.238 66 70.453 90 19.696 114 11.013
19 13.513 43 42.094 67 68.112 91 18.377 115 9.804
20 13.567 44 44.441 68 66.072 92 17.463 116 8.560
21 13.668 45 46.822 69 63.931 93 16.655 117 7.079
22 13.824 46 49.226 70 61.706 94 15.949 118 5.339
23 14.043 47 51.643 71 59.410 95 15.340 119 3.320
24 14.332 48 54.062 72 57.059 96 14.827 120 0.999

Time / Area Diagram

Total Area (ha) 1.100

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.550 4-8 0.550
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/11/2013 10:42 Designed by Owner

File FEH STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Model Details

©1982-2011 Micro Drainage Ltd

Storage is Online Cover Level (m) 2.000

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 209.0 2.000 351.0

Hydro-Brake® Outflow Control

Design Head (m) 2.000 Hydro-Brake® Type Md4 Invert Level (m) 0.000
Design Flow (l/s) 22.6 Diameter (mm) 143

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.8 1.200 17.5 3.000 27.6 7.000 42.2
0.200 12.0 1.400 18.9 3.500 29.8 7.500 43.6
0.300 15.4 1.600 20.2 4.000 31.9 8.000 45.1
0.400 14.0 1.800 21.4 4.500 33.8 8.500 46.5
0.500 12.8 2.000 22.5 5.000 35.6 9.000 47.8
0.600 12.9 2.200 23.6 5.500 37.4 9.500 49.1
0.800 14.3 2.400 24.7 6.000 39.0
1.000 15.9 2.600 25.7 6.500 40.6
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/11/2013 10:42 Designed by Owner

File FEH STORAGE.SRCX Checked by

Micro Drainage Source Control W.12.6.1

Event: Rainfall Profile

©1982-2011 Micro Drainage Ltd
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 27/08/2013 15:39 Designed by Owner

File Checked by

Micro Drainage Source Control W.12.6.1

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

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

15 min Summer 0.023 0.023 0.1 103.7 O K
30 min Summer 0.030 0.030 0.2 134.8 O K
60 min Summer 0.037 0.037 0.2 166.7 O K
120 min Summer 0.044 0.044 0.3 198.8 O K
180 min Summer 0.048 0.048 0.3 217.2 O K
240 min Summer 0.051 0.051 0.4 229.9 O K
360 min Summer 0.055 0.055 0.4 248.0 O K
480 min Summer 0.058 0.058 0.4 261.3 O K
600 min Summer 0.061 0.061 0.4 271.7 O K
720 min Summer 0.062 0.062 0.4 280.1 O K
960 min Summer 0.065 0.065 0.4 293.2 O K
1440 min Summer 0.069 0.069 0.4 310.6 O K
2160 min Summer 0.073 0.073 0.4 326.0 O K
2880 min Summer 0.075 0.075 0.4 334.7 O K
4320 min Summer 0.076 0.076 0.4 342.1 O K
5760 min Summer 0.076 0.076 0.4 342.4 O K
7200 min Summer 0.076 0.076 0.4 341.7 O K
8640 min Summer 0.076 0.076 0.4 340.6 O K
10080 min Summer 0.076 0.076 0.4 339.2 O K

15 min Winter 0.026 0.026 0.1 116.1 O K
30 min Winter 0.034 0.034 0.2 151.0 O K
60 min Winter 0.042 0.042 0.3 186.7 O K
120 min Winter 0.050 0.050 0.3 222.6 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

15 min Summer 123.195 19
30 min Summer 80.143 34
60 min Summer 49.609 64
120 min Summer 29.659 124
180 min Summer 21.663 184
240 min Summer 17.236 244
360 min Summer 12.463 364
480 min Summer 9.900 484
600 min Summer 8.275 604
720 min Summer 7.144 724
960 min Summer 5.662 964
1440 min Summer 4.074 1442
2160 min Summer 2.927 2164
2880 min Summer 2.312 2880
4320 min Summer 1.657 4320
5760 min Summer 1.307 5472
7200 min Summer 1.087 6048
8640 min Summer 0.934 6744
10080 min Summer 0.822 7464

15 min Winter 123.195 19
30 min Winter 80.143 34
60 min Winter 49.609 64
120 min Winter 29.659 124
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 27/08/2013 15:39 Designed by Owner

File Checked by

Micro Drainage Source Control W.12.6.1

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

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

180 min Winter 0.054 0.054 0.4 243.3 O K
240 min Winter 0.057 0.057 0.4 257.4 O K
360 min Winter 0.062 0.062 0.4 277.8 O K
480 min Winter 0.065 0.065 0.4 292.9 O K
600 min Winter 0.068 0.068 0.4 304.6 O K
720 min Winter 0.070 0.070 0.4 314.1 O K
960 min Winter 0.073 0.073 0.4 329.1 O K
1440 min Winter 0.078 0.078 0.4 349.4 O K
2160 min Winter 0.082 0.082 0.4 367.8 O K
2880 min Winter 0.084 0.084 0.4 378.9 O K
4320 min Winter 0.087 0.087 0.4 390.0 O K
5760 min Winter 0.088 0.088 0.4 393.1 O K
7200 min Winter 0.087 0.087 0.4 391.7 O K
8640 min Winter 0.086 0.086 0.4 387.6 O K
10080 min Winter 0.085 0.085 0.4 383.3 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

180 min Winter 21.663 182
240 min Winter 17.236 242
360 min Winter 12.463 360
480 min Winter 9.900 480
600 min Winter 8.275 598
720 min Winter 7.144 716
960 min Winter 5.662 952
1440 min Winter 4.074 1426
2160 min Winter 2.927 2124
2880 min Winter 2.312 2824
4320 min Winter 1.657 4192
5760 min Winter 1.307 5536
7200 min Winter 1.087 6840
8640 min Winter 0.934 8032
10080 min Winter 0.822 8072
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 27/08/2013 15:39 Designed by Owner

File Checked by

Micro Drainage Source Control W.12.6.1

Rainfall Details

©1982-2011 Micro Drainage Ltd

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.400 Shortest Storm (mins) 15

Ratio R 0.421 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time / Area Diagram

Total Area (ha) 0.449

Time

(mins)

Area

(ha)

0-4 0.449
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 27/08/2013 15:39 Designed by Owner

File Checked by

Micro Drainage Source Control W.12.6.1

Model Details

©1982-2011 Micro Drainage Ltd

Storage is Online Cover Level (m) 0.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 4490.0 0.500 4490.0

Hydro-Brake® Outflow Control

Design Head (m) 0.300 Hydro-Brake® Type Md4 Invert Level (m) 0.000
Design Flow (l/s) 0.5 Diameter (mm) 34

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 0.4 1.200 1.0 3.000 1.6 7.000 2.4
0.200 0.4 1.400 1.1 3.500 1.7 7.500 2.5
0.300 0.5 1.600 1.1 4.000 1.8 8.000 2.5
0.400 0.6 1.800 1.2 4.500 1.9 8.500 2.6
0.500 0.6 2.000 1.3 5.000 2.0 9.000 2.7
0.600 0.7 2.200 1.3 5.500 2.1 9.500 2.8
0.800 0.8 2.400 1.4 6.000 2.2
1.000 0.9 2.600 1.5 6.500 2.3
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 27/08/2013 15:39 Designed by Owner

File Checked by

Micro Drainage Source Control W.12.6.1

Event: 5760 min Winter

©1982-2011 Micro Drainage Ltd
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/11/2013 09:48 Designed by Owner

File FEH wood pad sto... Checked by

Micro Drainage Source Control W.12.6.1

Summary of Results for Rainfall Profile (+30%)

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

Rainfall Profile 0.095 0.095 0.4 425.9 O K
Storm

Event

Duration

(mins)

Rain

(mm/hr)

Time-Peak

(mins)

Rainfall Profile 1440 5.517 1440
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4 Coldstream Lane

Hardingstone

Northampton  NN4 6DB

Date 28/11/2013 09:48 Designed by Owner

File FEH wood pad sto... Checked by

Micro Drainage Source Control W.12.6.1

Rainfall Profile

©1982-2011 Micro Drainage Ltd

Cv 0.750 Climate Change % +30

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

Time

(mins)

Rain

(mm/hr)

1 1.358 49 1.443 97 1.485 145 1.570 193 1.655
2 1.358 50 1.443 98 1.485 146 1.570 194 1.655
3 1.358 51 1.443 99 1.485 147 1.570 195 1.655
4 1.358 52 1.443 100 1.485 148 1.570 196 1.655
5 1.358 53 1.443 101 1.494 149 1.570 197 1.655
6 1.358 54 1.443 102 1.528 150 1.570 198 1.655
7 1.358 55 1.443 103 1.528 151 1.570 199 1.655
8 1.358 56 1.443 104 1.528 152 1.570 200 1.655
9 1.358 57 1.443 105 1.528 153 1.570 201 1.655
10 1.358 58 1.443 106 1.528 154 1.570 202 1.672
11 1.358 59 1.443 107 1.528 155 1.570 203 1.697
12 1.358 60 1.443 108 1.528 156 1.570 204 1.697
13 1.358 61 1.443 109 1.528 157 1.570 205 1.697
14 1.358 62 1.443 110 1.528 158 1.570 206 1.697
15 1.383 63 1.443 111 1.528 159 1.596 207 1.697
16 1.400 64 1.443 112 1.528 160 1.613 208 1.697
17 1.400 65 1.443 113 1.528 161 1.613 209 1.697
18 1.400 66 1.443 114 1.528 162 1.613 210 1.697
19 1.400 67 1.443 115 1.528 163 1.613 211 1.697
20 1.400 68 1.443 116 1.528 164 1.613 212 1.697
21 1.400 69 1.443 117 1.528 165 1.613 213 1.697
22 1.400 70 1.443 118 1.528 166 1.613 214 1.697
23 1.400 71 1.443 119 1.528 167 1.613 215 1.697
24 1.400 72 1.443 120 1.528 168 1.613 216 1.697
25 1.400 73 1.485 121 1.528 169 1.613 217 1.740
26 1.400 74 1.485 122 1.528 170 1.613 218 1.740
27 1.400 75 1.485 123 1.528 171 1.613 219 1.740
28 1.400 76 1.485 124 1.528 172 1.613 220 1.740
29 1.400 77 1.485 125 1.528 173 1.613 221 1.740
30 1.400 78 1.485 126 1.528 174 1.613 222 1.740
31 1.400 79 1.485 127 1.528 175 1.613 223 1.740
32 1.400 80 1.485 128 1.528 176 1.613 224 1.740
33 1.400 81 1.485 129 1.528 177 1.613 225 1.740
34 1.400 82 1.485 130 1.545 178 1.613 226 1.740
35 1.400 83 1.485 131 1.570 179 1.613 227 1.740
36 1.400 84 1.485 132 1.570 180 1.613 228 1.740
37 1.400 85 1.485 133 1.570 181 1.613 229 1.740
38 1.400 86 1.485 134 1.570 182 1.613 230 1.740
39 1.400 87 1.485 135 1.570 183 1.613 231 1.765
40 1.400 88 1.485 136 1.570 184 1.613 232 1.782
41 1.400 89 1.485 137 1.570 185 1.613 233 1.782
42 1.400 90 1.485 138 1.570 186 1.613 234 1.782
43 1.400 91 1.485 139 1.570 187 1.613 235 1.782
44 1.434 92 1.485 140 1.570 188 1.647 236 1.782
45 1.443 93 1.485 141 1.570 189 1.655 237 1.782
46 1.443 94 1.485 142 1.570 190 1.655 238 1.782
47 1.443 95 1.485 143 1.570 191 1.655 239 1.782
48 1.443 96 1.485 144 1.570 192 1.655 240 1.782
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241 1.782 292 1.952 343 2.164 394 2.461 445 2.886
242 1.782 293 1.952 344 2.164 395 2.461 446 2.886
243 1.782 294 1.952 345 2.164 396 2.461 447 2.987
244 1.782 295 1.952 346 2.181 397 2.461 448 3.055
245 1.791 296 1.952 347 2.207 398 2.461 449 3.055
246 1.825 297 1.952 348 2.207 399 2.461 450 3.055
247 1.825 298 1.952 349 2.207 400 2.461 451 3.055
248 1.825 299 1.952 350 2.207 401 2.461 452 3.055
249 1.825 300 1.952 351 2.207 402 2.461 453 3.055
250 1.825 301 1.952 352 2.207 403 2.461 454 3.055
251 1.825 302 1.952 353 2.207 404 2.563 455 3.055
252 1.825 303 2.003 354 2.207 405 2.589 456 3.055
253 1.825 304 2.037 355 2.207 406 2.589 457 3.055
254 1.825 305 2.037 356 2.207 407 2.589 458 3.055
255 1.825 306 2.037 357 2.207 408 2.589 459 3.055
256 1.825 307 2.037 358 2.207 409 2.589 460 3.055
257 1.825 308 2.037 359 2.207 410 2.589 461 3.106
258 1.825 309 2.037 360 2.207 411 2.589 462 3.310
259 1.825 310 2.037 361 2.292 412 2.589 463 3.310
260 1.859 311 2.037 362 2.292 413 2.589 464 3.310
261 1.867 312 2.037 363 2.292 414 2.589 465 3.310
262 1.867 313 2.037 364 2.292 415 2.589 466 3.310
263 1.867 314 2.037 365 2.292 416 2.589 467 3.310
264 1.867 315 2.037 366 2.292 417 2.589 468 3.310
265 1.867 316 2.037 367 2.292 418 2.639 469 3.310
266 1.867 317 2.045 368 2.292 419 2.716 470 3.310
267 1.867 318 2.079 369 2.292 420 2.716 471 3.310
268 1.867 319 2.079 370 2.292 421 2.716 472 3.310
269 1.867 320 2.079 371 2.292 422 2.716 473 3.310
270 1.867 321 2.079 372 2.292 423 2.716 474 3.310
271 1.867 322 2.079 373 2.292 424 2.716 475 3.310
272 1.867 323 2.079 374 2.292 425 2.716 476 3.514
273 1.867 324 2.079 375 2.342 426 2.716 477 3.565
274 1.884 325 2.079 376 2.376 427 2.716 478 3.565
275 1.910 326 2.079 377 2.376 428 2.716 479 3.565
276 1.910 327 2.079 378 2.376 429 2.716 480 3.565
277 1.910 328 2.079 379 2.376 430 2.716 481 3.565
278 1.910 329 2.079 380 2.376 431 2.716 482 3.565
279 1.910 330 2.079 381 2.376 432 2.716 483 3.565
280 1.910 331 2.079 382 2.376 433 2.886 484 3.565
281 1.910 332 2.147 383 2.376 434 2.886 485 3.565
282 1.910 333 2.164 384 2.376 435 2.886 486 3.565
283 1.910 334 2.164 385 2.376 436 2.886 487 3.565
284 1.910 335 2.164 386 2.376 437 2.886 488 3.565
285 1.910 336 2.164 387 2.376 438 2.886 489 3.565
286 1.910 337 2.164 388 2.376 439 2.886 490 3.683
287 1.910 338 2.164 389 2.393 440 2.886 491 3.862
288 1.910 339 2.164 390 2.461 441 2.886 492 3.862
289 1.952 340 2.164 391 2.461 442 2.886 493 3.862
290 1.952 341 2.164 392 2.461 443 2.886 494 3.862
291 1.952 342 2.164 393 2.461 444 2.886 495 3.862
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496 3.862 547 5.220 598 7.978 649 11.627 700 15.192
497 3.862 548 5.661 599 7.978 650 11.627 701 15.192
498 3.862 549 5.771 600 7.978 651 11.627 702 15.192
499 3.862 550 5.771 601 7.978 652 11.627 703 15.192
500 3.862 551 5.771 602 7.978 653 11.627 704 15.192
501 3.862 552 5.771 603 7.978 654 11.627 705 15.192
502 3.862 553 5.771 604 7.978 655 11.627 706 15.769
503 3.862 554 5.771 605 8.148 656 11.627 707 16.635
504 3.862 555 5.771 606 8.827 657 11.627 708 16.635
505 4.201 556 5.771 607 8.827 658 11.627 709 16.635
506 4.201 557 5.771 608 8.827 659 11.627 710 16.635
507 4.201 558 5.771 609 8.827 660 11.627 711 16.635
508 4.201 559 5.771 610 8.827 661 11.627 712 16.635
509 4.201 560 5.771 611 8.827 662 11.627 713 16.635
510 4.201 561 5.771 612 8.827 663 12.289 714 16.635
511 4.201 562 6.043 613 8.827 664 12.731 715 16.635
512 4.201 563 6.450 614 8.827 665 12.731 716 16.635
513 4.201 564 6.450 615 8.827 666 12.731 717 16.635
514 4.201 565 6.450 616 8.827 667 12.731 718 16.635
515 4.201 566 6.450 617 8.827 668 12.731 719 16.635
516 4.201 567 6.450 618 8.827 669 12.731 720 16.635
517 4.201 568 6.450 619 8.827 670 12.731 721 16.635
518 4.201 569 6.450 620 9.506 671 12.731 722 16.635
519 4.481 570 6.450 621 9.675 672 12.731 723 16.635
520 4.668 571 6.450 622 9.675 673 12.731 724 16.635
521 4.668 572 6.450 623 9.675 674 12.731 725 16.635
522 4.668 573 6.450 624 9.675 675 12.731 726 16.635
523 4.668 574 6.450 625 9.675 676 12.731 727 16.635
524 4.668 575 6.450 626 9.675 677 12.968 728 16.635
525 4.668 576 6.450 627 9.675 678 13.919 729 16.635
526 4.668 577 7.214 628 9.675 679 13.919 730 16.635
527 4.668 578 7.214 629 9.675 680 13.919 731 16.635
528 4.668 579 7.214 630 9.675 681 13.919 732 16.635
529 4.668 580 7.214 631 9.675 682 13.919 733 16.635
530 4.668 581 7.214 632 9.675 683 13.919 734 16.635
531 4.668 582 7.214 633 9.675 684 13.919 735 15.769
532 4.668 583 7.214 634 10.049 685 13.919 736 15.192
533 4.778 584 7.214 635 10.609 686 13.919 737 15.192
534 5.220 585 7.214 636 10.609 687 13.919 738 15.192
535 5.220 586 7.214 637 10.609 688 13.919 739 15.192
536 5.220 587 7.214 638 10.609 689 13.919 740 15.192
537 5.220 588 7.214 639 10.609 690 13.919 741 15.192
538 5.220 589 7.214 640 10.609 691 13.919 742 15.192
539 5.220 590 7.214 641 10.609 692 14.937 743 15.192
540 5.220 591 7.672 642 10.609 693 15.192 744 15.192
541 5.220 592 7.978 643 10.609 694 15.192 745 15.192
542 5.220 593 7.978 644 10.609 695 15.192 746 15.192
543 5.220 594 7.978 645 10.609 696 15.192 747 15.192
544 5.220 595 7.978 646 10.609 697 15.192 748 15.192
545 5.220 596 7.978 647 10.609 698 15.192 749 14.937
546 5.220 597 7.978 648 10.609 699 15.192 750 13.919
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751 13.919 802 10.609 853 7.214 904 5.220 955 3.565
752 13.919 803 10.609 854 7.214 905 5.220 956 3.565
753 13.919 804 10.609 855 7.214 906 5.220 957 3.565
754 13.919 805 10.609 856 7.214 907 5.220 958 3.565
755 13.919 806 10.609 857 7.214 908 4.778 959 3.565
756 13.919 807 10.049 858 7.214 909 4.668 960 3.565
757 13.919 808 9.675 859 7.214 910 4.668 961 3.565
758 13.919 809 9.675 860 7.214 911 4.668 962 3.565
759 13.919 810 9.675 861 7.214 912 4.668 963 3.565
760 13.919 811 9.675 862 7.214 913 4.668 964 3.565
761 13.919 812 9.675 863 7.214 914 4.668 965 3.514
762 13.919 813 9.675 864 7.214 915 4.668 966 3.310
763 13.919 814 9.675 865 6.450 916 4.668 967 3.310
764 12.968 815 9.675 866 6.450 917 4.668 968 3.310
765 12.731 816 9.675 867 6.450 918 4.668 969 3.310
766 12.731 817 9.675 868 6.450 919 4.668 970 3.310
767 12.731 818 9.675 869 6.450 920 4.668 971 3.310
768 12.731 819 9.675 870 6.450 921 4.668 972 3.310
769 12.731 820 9.675 871 6.450 922 4.481 973 3.310
770 12.731 821 9.506 872 6.450 923 4.201 974 3.310
771 12.731 822 8.827 873 6.450 924 4.201 975 3.310
772 12.731 823 8.827 874 6.450 925 4.201 976 3.310
773 12.731 824 8.827 875 6.450 926 4.201 977 3.310
774 12.731 825 8.827 876 6.450 927 4.201 978 3.310
775 12.731 826 8.827 877 6.450 928 4.201 979 3.310
776 12.731 827 8.827 878 6.450 929 4.201 980 3.106
777 12.731 828 8.827 879 6.043 930 4.201 981 3.055
778 12.289 829 8.827 880 5.771 931 4.201 982 3.055
779 11.627 830 8.827 881 5.771 932 4.201 983 3.055
780 11.627 831 8.827 882 5.771 933 4.201 984 3.055
781 11.627 832 8.827 883 5.771 934 4.201 985 3.055
782 11.627 833 8.827 884 5.771 935 4.201 986 3.055
783 11.627 834 8.827 885 5.771 936 4.201 987 3.055
784 11.627 835 8.827 886 5.771 937 3.862 988 3.055
785 11.627 836 8.148 887 5.771 938 3.862 989 3.055
786 11.627 837 7.978 888 5.771 939 3.862 990 3.055
787 11.627 838 7.978 889 5.771 940 3.862 991 3.055
788 11.627 839 7.978 890 5.771 941 3.862 992 3.055
789 11.627 840 7.978 891 5.771 942 3.862 993 3.055
790 11.627 841 7.978 892 5.771 943 3.862 994 2.987
791 11.627 842 7.978 893 5.661 944 3.862 995 2.886
792 11.627 843 7.978 894 5.220 945 3.862 996 2.886
793 10.609 844 7.978 895 5.220 946 3.862 997 2.886
794 10.609 845 7.978 896 5.220 947 3.862 998 2.886
795 10.609 846 7.978 897 5.220 948 3.862 999 2.886
796 10.609 847 7.978 898 5.220 949 3.862 1000 2.886
797 10.609 848 7.978 899 5.220 950 3.862 1001 2.886
798 10.609 849 7.978 900 5.220 951 3.683 1002 2.886
799 10.609 850 7.672 901 5.220 952 3.565 1003 2.886
800 10.609 851 7.214 902 5.220 953 3.565 1004 2.886
801 10.609 852 7.214 903 5.220 954 3.565 1005 2.886
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1006 2.886 1057 2.376 1108 2.164 1159 1.910 1210 1.765
1007 2.886 1058 2.376 1109 2.147 1160 1.910 1211 1.740
1008 2.886 1059 2.376 1110 2.079 1161 1.910 1212 1.740
1009 2.716 1060 2.376 1111 2.079 1162 1.910 1213 1.740
1010 2.716 1061 2.376 1112 2.079 1163 1.910 1214 1.740
1011 2.716 1062 2.376 1113 2.079 1164 1.910 1215 1.740
1012 2.716 1063 2.376 1114 2.079 1165 1.910 1216 1.740
1013 2.716 1064 2.376 1115 2.079 1166 1.910 1217 1.740
1014 2.716 1065 2.376 1116 2.079 1167 1.884 1218 1.740
1015 2.716 1066 2.342 1117 2.079 1168 1.867 1219 1.740
1016 2.716 1067 2.292 1118 2.079 1169 1.867 1220 1.740
1017 2.716 1068 2.292 1119 2.079 1170 1.867 1221 1.740
1018 2.716 1069 2.292 1120 2.079 1171 1.867 1222 1.740
1019 2.716 1070 2.292 1121 2.079 1172 1.867 1223 1.740
1020 2.716 1071 2.292 1122 2.079 1173 1.867 1224 1.740
1021 2.716 1072 2.292 1123 2.079 1174 1.867 1225 1.697
1022 2.716 1073 2.292 1124 2.045 1175 1.867 1226 1.697
1023 2.639 1074 2.292 1125 2.037 1176 1.867 1227 1.697
1024 2.589 1075 2.292 1126 2.037 1177 1.867 1228 1.697
1025 2.589 1076 2.292 1127 2.037 1178 1.867 1229 1.697
1026 2.589 1077 2.292 1128 2.037 1179 1.867 1230 1.697
1027 2.589 1078 2.292 1129 2.037 1180 1.867 1231 1.697
1028 2.589 1079 2.292 1130 2.037 1181 1.859 1232 1.697
1029 2.589 1080 2.292 1131 2.037 1182 1.825 1233 1.697
1030 2.589 1081 2.207 1132 2.037 1183 1.825 1234 1.697
1031 2.589 1082 2.207 1133 2.037 1184 1.825 1235 1.697
1032 2.589 1083 2.207 1134 2.037 1185 1.825 1236 1.697
1033 2.589 1084 2.207 1135 2.037 1186 1.825 1237 1.697
1034 2.589 1085 2.207 1136 2.037 1187 1.825 1238 1.697
1035 2.589 1086 2.207 1137 2.037 1188 1.825 1239 1.672
1036 2.589 1087 2.207 1138 2.003 1189 1.825 1240 1.655
1037 2.563 1088 2.207 1139 1.952 1190 1.825 1241 1.655
1038 2.461 1089 2.207 1140 1.952 1191 1.825 1242 1.655
1039 2.461 1090 2.207 1141 1.952 1192 1.825 1243 1.655
1040 2.461 1091 2.207 1142 1.952 1193 1.825 1244 1.655
1041 2.461 1092 2.207 1143 1.952 1194 1.825 1245 1.655
1042 2.461 1093 2.207 1144 1.952 1195 1.825 1246 1.655
1043 2.461 1094 2.207 1145 1.952 1196 1.791 1247 1.655
1044 2.461 1095 2.181 1146 1.952 1197 1.782 1248 1.655
1045 2.461 1096 2.164 1147 1.952 1198 1.782 1249 1.655
1046 2.461 1097 2.164 1148 1.952 1199 1.782 1250 1.655
1047 2.461 1098 2.164 1149 1.952 1200 1.782 1251 1.655
1048 2.461 1099 2.164 1150 1.952 1201 1.782 1252 1.655
1049 2.461 1100 2.164 1151 1.952 1202 1.782 1253 1.646
1050 2.461 1101 2.164 1152 1.952 1203 1.782 1254 1.613
1051 2.461 1102 2.164 1153 1.910 1204 1.782 1255 1.613
1052 2.393 1103 2.164 1154 1.910 1205 1.782 1256 1.613
1053 2.376 1104 2.164 1155 1.910 1206 1.782 1257 1.613
1054 2.376 1105 2.164 1156 1.910 1207 1.782 1258 1.613
1055 2.376 1106 2.164 1157 1.910 1208 1.782 1259 1.613
1056 2.376 1107 2.164 1158 1.910 1209 1.782 1260 1.613
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1261 1.613 1297 1.570 1333 1.528 1369 1.443 1405 1.400
1262 1.613 1298 1.570 1334 1.528 1370 1.443 1406 1.400
1263 1.613 1299 1.570 1335 1.528 1371 1.443 1407 1.400
1264 1.613 1300 1.570 1336 1.528 1372 1.443 1408 1.400
1265 1.613 1301 1.570 1337 1.528 1373 1.443 1409 1.400
1266 1.613 1302 1.570 1338 1.528 1374 1.443 1410 1.400
1267 1.613 1303 1.570 1339 1.528 1375 1.443 1411 1.400
1268 1.613 1304 1.570 1340 1.494 1376 1.443 1412 1.400
1269 1.613 1305 1.570 1341 1.485 1377 1.443 1413 1.400
1270 1.613 1306 1.570 1342 1.485 1378 1.443 1414 1.400
1271 1.613 1307 1.570 1343 1.485 1379 1.443 1415 1.400
1272 1.613 1308 1.570 1344 1.485 1380 1.443 1416 1.400
1273 1.613 1309 1.570 1345 1.485 1381 1.443 1417 1.400
1274 1.613 1310 1.570 1346 1.485 1382 1.443 1418 1.400
1275 1.613 1311 1.545 1347 1.485 1383 1.443 1419 1.400
1276 1.613 1312 1.528 1348 1.485 1384 1.443 1420 1.400
1277 1.613 1313 1.528 1349 1.485 1385 1.443 1421 1.400
1278 1.613 1314 1.528 1350 1.485 1386 1.443 1422 1.400
1279 1.613 1315 1.528 1351 1.485 1387 1.443 1423 1.400
1280 1.613 1316 1.528 1352 1.485 1388 1.443 1424 1.400
1281 1.613 1317 1.528 1353 1.485 1389 1.443 1425 1.400
1282 1.596 1318 1.528 1354 1.485 1390 1.443 1426 1.383
1283 1.570 1319 1.528 1355 1.485 1391 1.443 1427 1.358
1284 1.570 1320 1.528 1356 1.485 1392 1.443 1428 1.358
1285 1.570 1321 1.528 1357 1.485 1393 1.443 1429 1.358
1286 1.570 1322 1.528 1358 1.485 1394 1.443 1430 1.358
1287 1.570 1323 1.528 1359 1.485 1395 1.443 1431 1.358
1288 1.570 1324 1.528 1360 1.485 1396 1.443 1432 1.358
1289 1.570 1325 1.528 1361 1.485 1397 1.434 1433 1.358
1290 1.570 1326 1.528 1362 1.485 1398 1.400 1434 1.358
1291 1.570 1327 1.528 1363 1.485 1399 1.400 1435 1.358
1292 1.570 1328 1.528 1364 1.485 1400 1.400 1436 1.358
1293 1.570 1329 1.528 1365 1.485 1401 1.400 1437 1.358
1294 1.570 1330 1.528 1366 1.485 1402 1.400 1438 1.358
1295 1.570 1331 1.528 1367 1.485 1403 1.400 1439 1.358
1296 1.570 1332 1.528 1368 1.485 1404 1.400 1440 1.358

Time / Area Diagram

Total Area (ha) 0.449

Time

(mins)

Area

(ha)

0-4 0.449
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Storage is Online Cover Level (m) 0.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 4490.0 0.500 4490.0

Hydro-Brake® Outflow Control

Design Head (m) 0.300 Hydro-Brake® Type Md4 Invert Level (m) 0.000
Design Flow (l/s) 0.5 Diameter (mm) 34

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 0.4 1.200 1.0 3.000 1.6 7.000 2.4
0.200 0.4 1.400 1.1 3.500 1.7 7.500 2.5
0.300 0.5 1.600 1.1 4.000 1.8 8.000 2.5
0.400 0.6 1.800 1.2 4.500 1.9 8.500 2.6
0.500 0.6 2.000 1.3 5.000 2.0 9.000 2.7
0.600 0.7 2.200 1.3 5.500 2.1 9.500 2.8
0.800 0.8 2.400 1.4 6.000 2.2
1.000 0.9 2.600 1.5 6.500 2.3
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Contd…/ 
 

Waterside House, Waterside North, Lincoln, LN2 5HA 
Customer services line: 03708 506 506 
Email: enquiries@environment-agency.gov.uk 
www.environment-agency.gov.uk 

Weekday Daytime calls cost 5p plus up to 6p per 
minute from BT Weekend Unlimited. Mobile and 
other providers’ charges may vary 
 

 
 

 
 
 
 
 
 
 
 
 
Ian Brazier 
<ian@abingtonconsulting.co.uk> 

 
 
Our ref: CCN-2013-35661 
 
Date:  16 December 2013 
 

 
Dear Ian 
 
Basic Flood Risk Assessment Data Request for Pebble Hall, Theddingworth  
SP 66170 84970 
 
Thank you for your request of 21 November 2013 to use Environment Agency data, 
Product 3, in the development of the Flood Risk Assessment (FRA) for the above 
site. The information is attached.   
 
If you have requested this information to help inform a development proposal, then 
you should note the detail in the attached advisory text on the use of Environment 
Agency Information for Flood Risk Assessments / Flood Consequence Assessments.  
 
Flood Map  
The attached Basic FRA Map includes the current Flood Map for your area. The 
Flood Map indicates the area at risk of flooding, assuming no flood defences 
exist, for a flood event with a 0.5% chance of occurring in any year for flooding from 
the sea, or a 1% chance of occurring for fluvial (river) flooding. It also shows the 
extent of the Extreme Flood Outline which represents the extent of a flood event with 
a 0.1% chance of occurring in any year, or the highest recorded historic extent if 
greater. 
 
The Flood Map only indicates the extent and likelihood of flooding from rivers or the 
sea. It should also be remembered that flooding may occur from other sources such 
as surface water sewers, road drainage, etc. 
 
JFLOW Depth Maps 
Our first release of the flood zones in 2004 were produced using national 
generalised flood modelling of all catchments greater than 3km2. Since that time we 
have worked hard to continually improve the flood zones using detailed surveys and 
models. These detailed updates have been prioritised on flooding associated with 
Main Rivers. 
 
The flood zones in the area of your site have not been updated based on detailed 
modelling and therefore we are unable to provide modelled flood levels or flows. 
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From the national generalised modelling we are able to provide the flood depths, 
averaged over a 100m grid, that have been used in the production of the flood 
zones. 
 
These are shown on the enclosed plans. Please read the attached guidance note for 
further information relating to this data. 
 
Fluvial Defence Information 
There are no formal flood defences protecting this site. The natural channel is not 
maintained by us as it is a non main river. The Lead Local Flood Authority 
(Northamptonshire County Council) have powers over non main river and may hold 
records on this section of watercourse.  
 
History of Flooding 
With regards to the history of flooding I can advise that we do not have any records 
of flooding in this area. It is possible that other flooding may have occurred that we 
do not have records for, and other organisations, such as the Local Authority 
(Northamptonshire County Council) may have records. 
 
This information is provided subject to the enclosed notice, which you should read.  
 
If you have any queries or would like to discuss the content of this letter further 
please contact myself using the telephone/email details below. Please quote our 
CCN reference number in all correspondence where data is referenced, including the 
Flood Risk Assessment. 
 
Yours sincerely 

 
Rachael Storey 
 

FOR Ben Thornely 
Welland and Nene Partnerships and Strategic Overview Team Leader 
 
Direct dial      01536 385225  
e-mail     psown@environment-agency.gov.uk 
 
 
Enc.  
Basic FRA Map  
JFLOW Depth Maps 
JFLOW Guidance Note 
FRA Advisory Text 
Standard Notice 
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Basic FRA Map 
Map centred on SP 66170 84970- created December 2013 [Ref: CCN-2013-35661]
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Created by the Partnerships & Strategic Overview Team, Kettering

Dark blue shows the area that could be affected by flooding,
either from rivers or the sea, if there were no flood defences. 
This area could be flooded: 

- from the sea by a flood that has a 0.5% (1 in 200) or greater 
chance of happening each year.

- or from a river by a flood that has a 1% (1 in 100) or greater
chance of happening each year. 

Light blue shows the extent of the Extreme Flood Outline,
which represents the extent of a flood event with a 0.1% 
chance of occurring in any year, or the highest recorded 
historic extent if greater.

These two colours show the extent of the natural floodplain 
if there were no flood defences or certain other manmade 
structures and channel improvements.  Sites outside the two
extents, but behind raised defences, may be affected by
flooding if the defences are overtopped or fail.

Main River

Area at Risk of Flooding from Rivers or The Sea

Extreme Flood Outline
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Explanatory Note on the use of J-FLOW Generalised Depth Data 
 
Our first release of the flood zones in 2004 were produced using J-Flow as part of a 
national generalised flood modelling programme, covering all catchments greater 
than 3km2. Since that time we have worked hard to continually improve the flood 
zones using detailed surveys and models. These detailed updates have been 
prioritised on flooding associated with Main Rivers. 
 
If an area has not been updated based on detailed modelling we are unable to 
provide modelled flood levels or flows.  However from the national generalised 
modelling we are able to provide the flood depths, averaged over a 100m grid, that 
have been used in the production of the flood zones. 
 
Although water levels or depths were not part of the specified outputs of our national 
generalised modelling a 'by-product' of the process was the production of water 
depth information.  However since J-Flow was developed and tested for the 
production on flood extents only we currently have no information on the accuracy of 
the water depth data. 
 
Where this depth data is used for site specific Flood Risk Assessments it must only 
be done so as a guide to flood depths and not for any detailed design. In using this 
data the user must verify that the data is fit for purpose and appropriate bearing in 
mind the conclusions the user wishes to draw from them and this use must be 
agreed by the local Environment Agency staff. 
 
If any agreement is given by the Environment Agency in pursuance of the above, the 
User accepts and agrees that such agreement by the Environment Agency that the 
National Generalised Modelling outputs are suitable for a particular use and does not 
imply agreement that the proposals are appropriate or that the Environment Agency 
has no further comment on flood risk, rather that following verification that the User 
has proven that the outputs are suitable to help assess the flood risk in the particular 
circumstances. 
 
Any assessment of Flood Risk undertaken must be appropriate for the decisions that 
need to be based upon it, consider the risks and also take into account any 
limitations of the data used. 
 
Please read the enclosed Notice and be aware that the Environment Agency does 
not guarantee that this data is suitable for your purposes. 



Use of Environment Agency Information for Flood Risk / Flood 
Consequence Assessments  
 
Important  
If you have requested this information to help inform a development proposal, 
then we recommend that you undertake a formal pre-application enquiry using 
the form available from our website:- 
 
http://www.environment-agency.gov.uk/research/planning/33580.aspx 
 
Depending on the enquiry, we may also provide advice on other issues related to 
our responsibilities including flooding, waste, land contamination, water quality, 
biodiversity, navigation, pollution, water resources, foul drainage or 
Environmental Impact Assessment. 
 
In England, you should refer to the Environment Agency’s Flood Risk Standing 
Advice, the technical guidance to the National Planning Policy Framework and 
the existing PPS25 Practice Guide for information about what flood risk 
assessment is needed for new development in the different Flood Zones. These 
documents can be accessed via:  

 
http://www.environment-agency.gov.uk/research/planning/82587.aspx  
 
http://www.communities.gov.uk/publications/planningandbuilding/nppftechnicalgu
idance 
 
http://www.communities.gov.uk/publications/planningandbuilding/pps25guideupd
ate 
 
You should also consult the Strategic Flood Risk Assessment produced by your 
local planning authority. 
 
In Wales, you should refer to TAN15 for information about what flood 
consequence assessment is needed for new development in the different flood 
zones 
http://new.wales.gov.uk/splash;jsessionid=8ylGTfGZthmB0t2vhp6hS1GcB1LXvZ
zB3Ylczf20Xn7LK3zK0nMk!981825250?orig=/topics/planning/policy/tans/tan15/ 
 
You should also consult the Strategic Flood Consequence Assessment if one 
has been produced by your local planning authority. 
 
 
 
 
 
 

http://www.environment-agency.gov.uk/research/planning/33580.aspx
http://www.environment-agency.gov.uk/research/planning/82587.aspx
http://www.communities.gov.uk/publications/planningandbuilding/nppftechnicalguidance
http://www.communities.gov.uk/publications/planningandbuilding/nppftechnicalguidance
http://www.communities.gov.uk/publications/planningandbuilding/pps25guideupdate
http://www.communities.gov.uk/publications/planningandbuilding/pps25guideupdate
http://new.wales.gov.uk/splash;jsessionid=8ylGTfGZthmB0t2vhp6hS1GcB1LXvZzB3Ylczf20Xn7LK3zK0nMk!981825250?orig=/topics/planning/policy/tans/tan15/
http://new.wales.gov.uk/splash;jsessionid=8ylGTfGZthmB0t2vhp6hS1GcB1LXvZzB3Ylczf20Xn7LK3zK0nMk!981825250?orig=/topics/planning/policy/tans/tan15/


 
In both England and Wales you should note that: 
 

1. Information supplied by the Environment Agency may be used to assist in 
producing a Flood Risk / Consequence Assessment (FRA / FCA) where 
one is required, but does not constitute such an assessment on its own.  

 
2. This information covers flood risk from main rivers and the sea, and you 

will need to consider other potential sources of flooding, such as 
groundwater or overland runoff. The information produced by the local 
planning authority referred to above may assist here.  

 
3. Where a planning application requires a FRA / FCA and this is not 

submitted or deficient, the Environment Agency may well raise an 
objection.  

 
4. For more significant proposals in higher flood risk areas, we would be 

pleased to discuss details with you ahead of making any planning 
application, and you should also discuss the matter with your local 
planning authority. 
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Contact: enquiries@environment-agency.gov.uk        03708 506506 
 

Standard notice [not for use with Special Data, Personal Data or unlicensed 3rd party rights]     

Information warning 

We (The Environment Agency) do not promise that the Information supplied to You will always be accurate, 
free from viruses and other malicious or damaging code (if electronic), complete or up to date or that the 
Information will provide any particular facilities or functions or be suitable for any particular purpose. You 
must ensure that the Information meets your needs and are entirely responsible for the consequences of 
using the Information. Please also note any specific information warning or guidance supplied to you. 

Permitted use 

• The Information is protected by intellectual property rights and whilst you have certain statutory rights 
which include the right to read the Information, you are granted no additional use rights whatsoever 
unless you agree to the licence set out below.  

• Commercial use of anything except EA OpenData is subject to payment of a £50 licence fee (+VAT) for 
each person seeking the benefit of the licence, except for use as an Environment Agency contractor or 
for approved media use.  

• To activate this licence you do not need to contact us (unless you need to pay us a Commercial licence 
fee) but if you make any use in excess of your statutory rights you are deemed to accept the terms 
below. 

Licence 

We grant you a worldwide, royalty-free (apart from the £50 licence fee for commercial use), perpetual, non-
exclusive licence to use the Information subject to the conditions below.  

You are free to: 

 
copy, publish, distribute and transmit the Information 

 
adapt the Information 

 
exploit the Information commercially, for example, by combining it with other Information, or by 
including it in your own product or application 

You must (where you do any of the above): 

 

acknowledge the source of the Information by including the following attribution statement:  
“Contains Environment Agency information © Environment Agency and database right” 

 

ensure that you do not use the Information in a way that suggests any official status or that We 
endorse you or your use of the Information  

 

ensure that you do not mislead others or misrepresent the Information or its source or use the 
Information in a way that is detrimental to the environment, including the risk of reduced future 
enhancement 

 

ensure that your use of the Information does not breach the Data Protection Act 1998 or the Privacy 
and Electronic Communications (EC Directive) Regulations 2003 

These are important conditions and if you fail to comply with them the rights granted to you under this 
licence, or any similar licence granted by us will end automatically. 

No warranty 

The Information is licensed ‘as is’ and We exclude all representations, warranties, obligations and liabilities 
in relation to the Information to the maximum extent permitted by law. We are not liable for any errors or 
omissions in the Information and shall not be liable for any loss, injury or damage of any kind caused by its 
use. We do not guarantee the continued supply of the Information. 

Governing Law 

This licence is governed by the laws of England and Wales.  

Definitions 

“Information” means the information that is protected by copyright or by database right (for example, literary 
and artistic works, content, data and source code) offered for use under the terms of this licence.  

“Commercial” means: 
 offering a product or service containing the Information, or any adaptation of it, for a charge, or 
 internal use for any purpose, or offering a product or service based on the Information for indirect 

commercial advantage, by an organisation that is primarily engaged in trade, commerce or a profession. 
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Foul Drainage Assessment Form (FDA1)            
 
Please note: this form should be used for planning related queries only and 
cannot be used when applying for a Consent to Discharge. 
 

APPLICANT DETAILS 
Name 
Address 
 
Telephone No/e-mail  

 
This form should be used in conjunction with the Environment Agency’s National 
Standing Advice to Local Planning Authorities on development involving non- 
mains drainage. Iin order to establish whether non-mains drainage, either a new 
system or connection to an existing system, would be acceptable, your answers 
to the following questions will be taken into consideration. It is important that you 
provide full and accurate information. Failure to do this will delay the processing 
of your application.  
 
You must provide evidence that a connection to the public sewer is not feasible.  
Other than very exceptionally, providing non-mains drainage as part of your Planning or 
Building Regulation application will not be allowed unless you can prove that a 
connection to the public sewer is not feasible.   Non-mains drainage systems are not 
considered environmentally acceptable in publicly sewered areas. Please note that the 
existence of capacity or other operating problems with the public sewer are not valid 
reason for non-connection where this is reasonable in other respects.   
 
Where connection to the public sewer is feasible, agreements may need to be obtained 
either from owners of land over which the drainage will run or the owners of the private 
drain.  
Government guidance contained within DETR Circular 03/99/ WO 10/99 ‘Planning 
requirements in respect of the use of non-mains sewerage incorporating septic tanks in 
new development’ gives a hierarchy of drainage options that must be considered and 
discounted in the following order: 
 
1 Connection to the public sewer 
2 Package sewage treatment plant (which can be offered to the Sewerage Undertaker 

for adoption) 
3 Septic Tank 
4 If none of the above are feasible a cesspool 
 
You must respond to all the following questions, if you wish to submit additional 
information please do so, marked clearly “Additional Information”. In some cases you 
will be required to provide a further assessment in accordance with the 
requirements of DETR Circular 03/99/ WO 10/99 (see Guidance Note 1). 
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Mains connection YES NO 
Have you provided a written explanation of why connection to the mains sewer is 
 impractical with this form?.  
 

X  

This should include a scaled map showing the nearest mains connection point - 
check with your local sewerage undertaker.

  

 
  
 
Non-mains connection 
Please provide a plan with dimensions that clearly shows the location of the whole system in relation to 
the proposed development and the position of the key elements e.g. septic tank, drainage fields and 
points of discharge. 

 
1. Existing system YES NO 
Do you intend to use an existing non-mains foul drainage system?  X 
If YES, does the system already have a Consent to Discharge issued by the  
Environment Agency?  
(In the case of a cesspool write N/A) Please provide Consent  
reference number……………………… 

  

 
2. Discharge YES NO 
Do you propose to use a cesspool?  If yes go to Q4  X 
Do you intend to use a system that discharges solely to watercourse? (see  
Guidance Note 2)  
If yes go to Q8. 

X  

Alternatively, will all, or any part of, the discharge go to soakaway? (see Guidance  
Note 2) - this would include systems that combine a soakaway with a high level overflow  
to watercourse? If yes go to Q3. 
 

  

Have you considered having your system adopted by the sewerage undertaker? (See  
Guidance Note 6). 
 

  

 
3. Water abstraction YES NO 
Do you receive your water from the public mains supply? If yes go to Q5   
If not, where do you get your 
 water supply from? 
 
 

  

 
 

4. Cesspools (For methods other than cesspools write N/A) YES NO 
Have you provided written justification for the use of a cesspool in preference to  
more sustainable methods of foul drainage disposal? (see Guidance Note 3) 

  

 
 

5. Ground Conditions (For cesspools write N/A) YES NO 
Have you submitted a copy of the percolation test results with this form (see Guidance 
Note 4)? 
If NO please explain the justification for not undertaking or submitting these tests. 

  

Is any part of the system in land which is marshy, water logged or subject to flooding?    
Will the soakaway be located on artificially raised, made-up ground or ground likely to be 
contaminated?  If yes please provide details as additional information. 

  

Have you submitted the results of a trial hole at the site to establish that the proposed 
drainage field will be above any standing groundwater (see Guidance Note 5)? 
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6. Available Land YES NO 
Is the application site plus any available area for a soakaway less than 0.025 hectares 
(250m2)? 

  

 
7. Siting of drainage field/soakaway discharge from a septic tank or package 

treatment plant or other secondary treatment.. 
You may need to make local enquiries to get a full answer to these questions. 

YES NO 

Will it be at least 10m from a watercourse, permeable drain or land drain?   
Will it be at least 50m from any point of abstraction from the ground for a drinking water  
supply (e.g. well, borehole or spring)? This includes your own or a neighbour’s supply. 

  

Are there any drainage fields/soakaways within 50m? This includes any foul  
drainage discharge system (other than the subject of this application) on either your 
own or a neighbour’s property.. 

  

Will it be at least 15m from any building?    
Will there be any water supply pipes or underground services within the disposal system,  
Other than those required by the system? (For cesspools write N/A) 

  

Will there be any access roads, driveways or paved areas within the disposal area? 
(For cesspools write N/A)

  

  
8. Siting of treatment plant, septic tank or cesspool YES NO 
Is it at least 7m from the habitable part of a building? X  
Will there be vehicular access for emptying within 30m? 
 

X  

Can the plant, tank or cesspool be maintained or emptied without the contents being taken  
Through a dwelling or place of work? 

X  

 
9. Expected flow  
Please estimate the total flow in litres per day (see Guidance Note 4).              390 

 
10.  Maintenance 
How do you propose to maintain the system?  
 
The site operator will be the sole user of the package treatment plant and will responsible for maintaining  
the facility. Maintenance will be carried out in accordance with the manufacturer’s recommendations and  
set out in the site operations manual. 
 
 
 
 
 
 

 
 
 Declaration 
 I declare that the above information is factually correct. 
 

Name Signature Date 
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GUIDANCE NOTES:  
 
1) This form is for use with DETR Circular 03/99 (WO Circular 10/99)  ‘Planning Requirements 

in Respect of the Use of Non-Mains Sewerage Incorporating Septic Tanks in New 
Development’ (the Circular).  It is intended to help Local Planning Authorities establish basic 
information about your system and decide whether you need to submit a more detailed site 
assessment in accordance with Annex A of the Circular. If a detailed site assessment is 
requested but not submitted, your planning application might be refused. 

 
2) In addition to Planning Permission and Building Regulation approval you may also require 

Consent to Discharge from the Environment Agency. Please note that the granting of 
Planning Permission or Building Regulation approval does not guarantee the granting 
of a Consent to Discharge. Upon receipt of a correctly filled in application form the 
Agency will carry out investigations It can take up to 4 months before the Agency is in a 
position to grant consent or not.  

 
3) The use of cesspools is an option of last resort as set out in the non-mains drainage hierarchy 

of preference in DETR Circular 03/99/WO 10/99. This is echoed in the Building Regulations 
2000 (approved document part H).   The Circular notes at Annex A paragraph 8 that cesspools 
give rise to environmental, amenity and public health problems as a result of “frequent 
overflows due to poor maintenance, irregular emptying, lack of suitable access for emptying 
and even through inadequate capacity.” In addition to this the requirement for frequent 
emptying is usually by contractor involving road transport with associated environmental costs. 
For these reasons, the use of cesspools cannot be considered a long-term foul sewage 
disposal solution. In view of the environmental risks associated with their use, any proposal to 
use cesspools must be fully justified to the Local Planning Authority 

 
4) Typical flows 

  
 

 
Property Litres per person 

per day 
 Property Litres per person 

per day 
Domestic* 180  Offices 55 
Hotels, B&Bs 200  Factories 65 
Restaurants 25  Public Houses 15 
Campsites 75  Caravans 120 
Dayschool 50  Rest Homes 300 
Boarding School
  

180  Hospitals 450 

*Generally calculated on 1 person per bedroom + 0.5 person per household. 
 
 
5)       You should refer to DTLR Building Regulations 2000 Section H2 Waste Water Treatment 

and Cesspools with regard to the general requirements for construction of non mains 
sewerage systems. Sections 1.33 to 1.38 deal with the test requirements for trial holes and 
percolation tests and for convenience the text of these sections is repeated below: 

 
1.33 A trial hole should be dug to determine the position of the standing ground water 

table.  The trial hole should be a minimum of 1m2 in area and 2m deep, or a minimum 
of 1.5m below the invert of the proposed drainage field pipework.  The ground water 
table should not rise to within 1m of the invert level of the proposed effluent 
distribution pipes.  If the test is carried out in summer, the likely winter groundwater 
levels should be considered. A percolation test should then be carried out to assess 
the further suitability of the proposed area.  

1.34 Percolation test method – A hole 300mm square should be excavated to a depth of 
300mm below the proposed invert level of the effluent distribution pipe. Where deep 
drains are necessary the hole should conform to this shape at the bottom, but may be 
enlarged above the 300mm level to enable safe excavation to be carried out.  Where 
deep excavations are necessary a modified test procedure may be adopted using a 
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300mm earth auger.  Bore the test hole vertically to the appropriate depth taking care 
to remove all loose debris.  

1.35 Fill the 300mm square section of the hole to a depth of at least 300mm with water and 
allow it to seep away overnight.  

1.36 Next day, refill the test section with water to a depth of at least 300mm and observe 
the time, in seconds, for the water to seep away from 75% full to 25% full level (i.e. a 
depth of 150mm).  Divide this time by 150mm.  The answer gives the average time in 
seconds (Vp) required for the water to drop 1mm.    

1.37 The test should be carried out at least three times with at least two trial holes. The 
average figure from the tests should be taken.  The test should not be carried out 
during abnormal weather conditions such as heavy rain, severe frost or drought.  

1.38 Drainage field disposal should only be used when percolation tests indicate average 
values of Vp of between 12 and 100 and the preliminary site assessment report and 
hole tests have been favourable. This minimum value ensures that untreated effluent 
cannot percolate too rapidly into groundwater.  Where Vp is outside these limits 
effective treatment is unlikely to take place in a drainage field.  However, provided that 
an alternative form of secondary treatment is provided to treat the effluent from the 
septic tanks, it may still be possible to discharge the treated effluent to a soakaway.  

 
 

6) Developers may requisition a sewer from the Sewerage Undertaker to connect their development to 
the public sewer. Should this not be feasible on the grounds of cost and practicability, on site 
treatment in the form of package plants and their associated sewers (If constructed to an acceptable 
standard) can be offered to the sewerage undertaker for adoption. This approach is in support of 
advice from the Government described in DETR Circular 3/99 and WO 10/99. Developers are urged to 
discuss their requirements with the Sewerage Undertaker at the earliest possible opportunity.  
 
7) Glossary 
 

Package treatment plant 
A package treatment plant is a system which offers varying degrees of biological sewage treatment and 
involves the production of an effluent which will be disposed of to ground via a soakaway or direct to a 
watercourse.  There are many varieties of package plant but all involve settling the solids before and/or 
after a biological treatment stage and all use electricity. Package treatment plants usually treat sewage 
to a higher standard than septic tanks but are vulnerable in the event of power failures. This may make 
their use inappropriate in some circumstances e.g. holiday accommodation where occupation and 
maintenance are irregular.   
 
Septic tank 
A septic tank is a two or three chamber system, which retains sewage from a property for sufficient time 
to allow the solids to form into sludge at the base of the tank, where it is partially broken down. The 
remaining liquid in the tank then drains from the tank by means of an outlet pipe. 
Effluent from a septic tank is normally disposed of by soakage into the ground, provided that the 
disposal does not generate a pollution risk to surface waters or groundwater resources (underground 
water). The most commonly used form of soakaway is a subsurface irrigation area, comprising a 
herringbone pattern of land drains laid in shallow, shingle filled trenches. The soakaway drains should 
be located at as shallow a depth as possible, usually within 1 metre of the ground surface  
 
Cesspool 
A cesspool is a covered watertight tank used for receiving and storing sewage and has no outlet. It relies 
on road transport for the removal of raw sewage and is therefore the least sustainable option for 
sewage disposal. Because of this, a cesspool is best regarded as a temporary measure pending a more 
satisfactory solution, such as the provision of mains drainage. It is essential that a cesspool is, and 
remains, impervious to the ingress of groundwater or surface water and has no leaks. 
 

 
 



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. The plan is produced by Anglian Water Services 
Limited from Ordnance Survey © Crown Copyright, 100018507. 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.
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Pebble Hall Foul Water Outfall Estimate

Construction Costs

Activity unit quantity rate value

Preliminaries
Erection of offices no 1.0 504.66 504.66
Erection of stores no 1.0 504.66 504.66
Servicing of offices weeks 12.0 45 540
Servicing of stores weeks 12.0 45 540
Dismantling of offices no 1.0 504.66 504.66
Dismantling of stores no 1.0 504.66 504.66
Traffic management sum 5500
Testing of materials sum 2500
Drainage
rising main m 820.0 76.2 62484
Bed m 820.0 35.13 28806.6
Clay pipe 150 dia depth 1.0m m 440.0 45.55 20042
S Bed for 150 pipe m 440.0 35.13 15457.2
PC manhole 1200 dia depth 1.5m no 7.0 1842.91 12900.37
Excavation of soft spots m3 10.0 7.57 75.7
Filling of soft spots with granular material m3 10.0 29.23 292.3
Extra over excavation in hard material pavement m3 10.0 16.71 167.1
Reinstatemant of pavement 150 dia m 560.0 55.91 31309.6
road crossing no 1.0 7000 7000
private pumping station no 1.0 15000 15000
rising main ancillaries no 6.0 1200 7200
Earthworks
Trial pits no 10.0 24.77 247.7
Services
Provisional sum for diversins sum 30000

TOTAL 212081.2

Profit & Overheads 20% 42416.24

Grand Total 254497.5

Consultants

Engineer 10000
Project Manager/QS 15000
CDM Co-ordinator 3000
Ground Investigation Company 4000
Solicitor 5000
Highway Authority 5% 12724.87

Job Cost 304222.3

VAT 17.50% 53238.91

Grand Total 357461.2
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Roof Gutter Design 

Apex to eave slope length   L1 = 12.6 m 

Building length    L2 = 50.0 m 

Outlet spacing    s1 = 0.35 m 

     s2 = 12.32 m 

Rainfall rate    RR = 0.043 l/s/m
2
 (from SpeedDeck design software) 

Flow rate from roof   FR = RR × L1 × (s1 + s2) = 6.9 l/s 

 

Gutter dimensions   Widthbtm = 150 mm 

     Widthtop = 150 mm 

     Depth = 150 mm 

     Capacity1 = 8.3 l/s (from SpeedDeck design software) 

 

Outlet     φ1 = 125 mm 

     Capacity2 = 8.7 l/s (from SpeedDeck design software) 

 

Downpipe    φ2 = 125 mm 

     Capacity3 = 19.4 l/s (from SpeedDeck design software) 

 

Provide 150mm x 150mm small box eaves gutter with 125mm out 
let pipes at 12.32m crs (0.35m spacing from end of building) 

 

Buried Pipework 

Required flow rate    Rflow = RR × 50.0m × 25.0m / 2 = 26.9 l/s Rflow_r = Rflow 

Gradient      i = 1 / 150 

Nominal internal diameter of pipe   D = 200 mm 

Kinematic viscosity    v = 1.31 × 10
-6

 m
2
/s 

Roughness     ks = 0.6 mm 

Discharge velocity  

  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 0.983 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 30.9 l/s 

Utilisation     ratio = Rflow / Q = 87.01 % 

Utilisation ratio < 100% - OK 
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Soakaway Design 

SOAKAWAY DESIGN – BRE DIGEST 365 

TEDDS calculation version 1.0.01 

Soil infiltration rate  (BRE digest 365) 

 Length of trial pit  ltrial = 3100 mm   Width of trial pit  btrial = 300 mm 

 Depth of trial pit (below invert) dtrial = 1650 mm   Free volume (if fill used)Vtrial = 100 % 

 75% depth of pit  d75 = (dtrial × 0.75) = 1237.50 mm 

 50% depth of pit  d50 = (dtrial × 0.50) = 825.00 mm 

 25% depth of pit  d25 = (dtrial × 0.25) = 412.50 mm 

 Test 1 - time to fall from 75% depth to 25% depth  T1 = 192 min 

 Test 2 - time to fall from 75% depth to 25% depth  T2 = 295 min 

 Test 3 - time to fall from 75% depth to 25% depth  T3 = 550 min 

 Longest time to fall from 75% depth to 25% depth  tlg = max(T1, T2, T3) = 550 min 

 Storage volume from 75% to 25% depth    Vp75_25 = (ltrial × btrial × (d75 – d25)) × Vtrial = 0.77 m
3
  

 Internal surface area to 50% depth    ap50 = ((ltrial × btrial) + (ltrial + btrial) × 2 × d50) = 6.54 m
2
 

 
Surface area of soakaway to 50% storage depth   As50 = 2 × (ltrial + btrial) × dtrial / 2 = 5.610 m

2
  

 Soil infiltration rate      f = Vp75_25 / (ap50 × tlg) = 3.56××××10
-6

 m/s 

Rectangular Pit Design  

 Pit length   l = 191000 mm   Pit width  w = 800 mm 

 Pit depth below invert  d = 2700 mm   Free volume  Vfree = 85.0 % 

 Location of soakaway  England and Wales   Return period  10 years 

 Ratio of 60 minute to 2 day rainfalls of 5 year return period (BRE digest 365 - fig 1) r = 0.39   

 Impermeable area  A = 8765.0 m
2
   Soil infiltration rate f = 0.0000036 m/s  

 Surface area of soakaway to 50% storage depth 

     As50 = 2 × ( l + w ) × d / 2 = 517.860 m
2
  

 Outflow factor    AF = As50 × f  = 1.84××××10
-3

 m
3
/s  

 M5 rainfalls are calculated from table 1 BRE digest 365 using Factor Z1 

 

Duration M5 rainfalls Growth factor Z2 10 year 
rainfall 

Inflow Outflow Storage 
required 

5 mins 7.4 mm 1.20 8.9 mm 78.1 m
3
 0.6 m

3
 77.6 m

3
 

10 mins 10.4 mm 1.22 12.7 mm 111.4 m
3
 1.1 m

3
 110.3 m

3
 

15 mins 12.6 mm 1.23 15.5 mm 135.9 m
3
 1.7 m

3
 134.2 m

3
 

30 mins 16.0 mm 1.24 19.8 mm 173.9 m
3
 3.3 m

3
 170.6 m

3
 

1 hour 20.0 mm 1.24 24.8 mm 217.4 m
3
 6.6 m

3
 210.7 m

3
 

2 hours 24.2 mm 1.24 30.0 mm 263.0 m
3
 13.3 m

3
 249.8 m

3
 

4 hours 29.2 mm 1.22 35.7 mm 313.1 m
3
 26.5 m

3
 286.6 m

3
 

6 hours 32.4 mm 1.21 39.3 mm 344.4 m
3
 39.8 m

3
 304.7 m

3
 

10 hours 36.4 mm 1.20 43.7 mm 383.1 m
3
 66.3 m

3
 316.8 m

3
 

24 hours 45.6 mm 1.18 53.8 mm 471.1 m
3
 159.1 m

3
 312.1 m

3
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 Required storage volume Sreqd = 316.8 m
3
  

 Soakaway storage volume Sact = l × d × w × Vfree = 350.7 m
3
  

Soakaway storage volume- OK 

 Time for emptying soakaway to half volume 

     Ts50 = Sreqd × 0.5 / ( As50 × f ) = 23 hr 54 min 9 s 

Soakaway discharge time - OK 

 

Soakaway Design - Building Drainage 

SOAKAWAY DESIGN – BRE DIGEST 365 

TEDDS calculation version 1.0.01 

Soil infiltration rate  (BRE digest 365) 

 Length of trial pit  ltrial = 3100 mm   Width of trial pit  btrial = 300 mm 

 Depth of trial pit (below invert) dtrial = 1650 mm   Free volume (if fill used)Vtrial = 100 % 

 75% depth of pit  d75 = (dtrial × 0.75) = 1237.50 mm 

 50% depth of pit  d50 = (dtrial × 0.50) = 825.00 mm 

 25% depth of pit  d25 = (dtrial × 0.25) = 412.50 mm 

 Test 1 - time to fall from 75% depth to 25% depth  T1 = 192 min 

 Test 2 - time to fall from 75% depth to 25% depth  T2 = 295 min 

 Test 3 - time to fall from 75% depth to 25% depth  T3 = 550 min 

 Longest time to fall from 75% depth to 25% depth  tlg = max(T1, T2, T3) = 550 min 

 Storage volume from 75% to 25% depth    Vp75_25 = (ltrial × btrial × (d75 – d25)) × Vtrial = 0.77 m
3
  

 Internal surface area to 50% depth    ap50 = ((ltrial × btrial) + (ltrial + btrial) × 2 × d50) = 6.54 m
2
 

 
Surface area of soakaway to 50% storage depth   As50 = 2 × (ltrial + btrial) × dtrial / 2 = 5.610 m

2
  

 Soil infiltration rate      f = Vp75_25 / (ap50 × tlg) = 3.56××××10
-6

 m/s 

Rectangular Pit Design  

 Pit length   l = 33600 mm   Pit width  w = 28350 mm 

 Pit depth below invert  d = 1200 mm   Free volume  Vfree = 90.0 % 

 Location of soakaway  England and Wales   Return period  10 years 

 Ratio of 60 minute to 2 day rainfalls of 5 year return period (BRE digest 365 - fig 1) r = 0.39   

 Impermeable area  A = 1250.0 m
2
   Soil infiltration rate f = 0.0000036 m/s  

 Surface area of soakaway to 50% storage depth 

     As50 = 2 × ( l + w ) × d / 2 = 74.340 m
2
  

 Outflow factor    AF = As50 × f  = 264.××××10
-6

 m
3
/s  
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 M5 rainfalls are calculated from table 1 BRE digest 365 using Factor Z1 

 

Duration M5 rainfalls Growth factor Z2 10 year 
rainfall 

Inflow Outflow Storage 
required 

5 mins 7.4 mm 1.20 8.9 mm 11.1 m
3
 0.1 m

3
 11.1 m

3
 

10 mins 10.4 mm 1.22 12.7 mm 15.9 m
3
 0.2 m

3
 15.7 m

3
 

15 mins 12.6 mm 1.23 15.5 mm 19.4 m
3
 0.2 m

3
 19.1 m

3
 

30 mins 16.0 mm 1.24 19.8 mm 24.8 m
3
 0.5 m

3
 24.3 m

3
 

1 hour 20.0 mm 1.24 24.8 mm 31.0 m
3
 1.0 m

3
 30.0 m

3
 

2 hours 24.2 mm 1.24 30.0 mm 37.5 m
3
 1.9 m

3
 35.6 m

3
 

4 hours 29.2 mm 1.22 35.7 mm 44.6 m
3
 3.8 m

3
 40.8 m

3
 

6 hours 32.4 mm 1.21 39.3 mm 49.1 m
3
 5.7 m

3
 43.4 m

3
 

10 hours 36.4 mm 1.20 43.7 mm 54.6 m
3
 9.5 m

3
 45.1 m

3
 

24 hours 45.6 mm 1.18 53.8 mm 67.2 m
3
 22.8 m

3
 44.4 m

3
 

 

 Required storage volume Sreqd = 45.1 m
3
  

 Soakaway storage volume Sact = l × d × w × Vfree = 1028.8 m
3
  

Soakaway storage volume- OK 

 Time for emptying soakaway to half volume 

     Ts50 = Sreqd × 0.5 / ( As50 × f ) = 23 hr 42 min 48 s 

Soakaway discharge time - OK 

 

The required soakaway size is too large to be accommodated on the site. 

 

Soakaway Design - Concrete Hardstanding 

SOAKAWAY DESIGN – BRE DIGEST 365 

TEDDS calculation version 1.0.01 

Soil infiltration rate  (BRE digest 365) 

 Length of trial pit  ltrial = 3100 mm   Width of trial pit  btrial = 300 mm 

 Depth of trial pit (below invert) dtrial = 1650 mm   Free volume (if fill used)Vtrial = 100 % 

 75% depth of pit  d75 = (dtrial × 0.75) = 1237.50 mm 

 50% depth of pit  d50 = (dtrial × 0.50) = 825.00 mm 

 25% depth of pit  d25 = (dtrial × 0.25) = 412.50 mm 

 Test 1 - time to fall from 75% depth to 25% depth  T1 = 192 min 

 Test 2 - time to fall from 75% depth to 25% depth  T2 = 295 min 

 Test 3 - time to fall from 75% depth to 25% depth  T3 = 550 min 

 Longest time to fall from 75% depth to 25% depth  tlg = max(T1, T2, T3) = 550 min 

 Storage volume from 75% to 25% depth    Vp75_25 = (ltrial × btrial × (d75 – d25)) × Vtrial = 0.77 m
3
  

 Internal surface area to 50% depth    ap50 = ((ltrial × btrial) + (ltrial + btrial) × 2 × d50) = 6.54 m
2
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Surface area of soakaway to 50% storage depth   As50 = 2 × (ltrial + btrial) × dtrial / 2 = 5.610 m

2
  

 Soil infiltration rate      f = Vp75_25 / (ap50 × tlg) = 3.56××××10
-6

 m/s 

Rectangular Pit Design  

 Pit length   l = 191000 mm   Pit width  w = 1500 mm 

 Pit depth below invert  d = 1300 mm   Free volume  Vfree = 30.0 % 

 Location of soakaway  England and Wales   Return period  10 years 

 Ratio of 60 minute to 2 day rainfalls of 5 year return period (BRE digest 365 - fig 1) r = 0.39   

 Impermeable area  A = 3220.0 m
2
   Soil infiltration rate f = 0.0000036 m/s  

 Surface area of soakaway to 50% storage depth 

     As50 = 2 × ( l + w ) × d / 2 = 250.250 m
2
  

 Outflow factor    AF = As50 × f  = 890.××××10
-6

 m
3
/s  

 M5 rainfalls are calculated from table 1 BRE digest 365 using Factor Z1 

 

Duration M5 rainfalls Growth factor Z2 10 year 
rainfall 

Inflow Outflow Storage 
required 

5 mins 7.4 mm 1.20 8.9 mm 28.7 m
3
 0.3 m

3
 28.4 m

3
 

10 mins 10.4 mm 1.22 12.7 mm 40.9 m
3
 0.5 m

3
 40.4 m

3
 

15 mins 12.6 mm 1.23 15.5 mm 49.9 m
3
 0.8 m

3
 49.1 m

3
 

30 mins 16.0 mm 1.24 19.8 mm 63.9 m
3
 1.6 m

3
 62.3 m

3
 

1 hour 20.0 mm 1.24 24.8 mm 79.9 m
3
 3.2 m

3
 76.7 m

3
 

2 hours 24.2 mm 1.24 30.0 mm 96.6 m
3
 6.4 m

3
 90.2 m

3
 

4 hours 29.2 mm 1.22 35.7 mm 115.0 m
3
 12.8 m

3
 102.2 m

3
 

6 hours 32.4 mm 1.21 39.3 mm 126.5 m
3
 19.2 m

3
 107.3 m

3
 

10 hours 36.4 mm 1.20 43.7 mm 140.7 m
3
 32.0 m

3
 108.7 m

3
 

24 hours 45.6 mm 1.18 53.8 mm 173.1 m
3
 76.9 m

3
 96.2 m

3
 

 

 Required storage volume Sreqd = 108.7 m
3
  

 Soakaway storage volume Sact = l × d × w × Vfree = 111.7 m
3
  

Soakaway storage volume- OK 

 Time for emptying soakaway to half volume 

     Ts50 = Sreqd × 0.5 / ( As50 × f ) = 16 hr 58 min 20 s 

Soakaway discharge time - OK 
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Below Ground Drainage 

Design Rainfall to BRE Digest 365 

Ratio of 60 min to 2 day rainfall of 5 year return period  r = 0.390 

Storm return period     Period = 50 yr 

Storm duration  t = 5 min  Z1 = 0.37 Z2 = 1.6032 

Rainfall for 5 min storm with 5 year return period  M5_5min = Z1 × 20mm = 7.40 mm 

Rainfall for 5 min storm with 50 year return period  M50_5min = Z2 × M5_5min = 11.86 mm 

Design rainfall intensity     Imax = M50_5min / t = 142.36 mm/hr 

Imax_5 = Imax = 142.36 mm/hr 

Storm duration  t = 10 min Z1 = 0.52 Z2 = 1.6540 

Rainfall for 10 min storm with 5 year return period  M5_10min = Z1 × 20mm = 10.40 mm 

Rainfall for 10 min storm with 50 year return period  M50_10min = Z2 × M5_10min = 17.20 mm 

Design rainfall intensity     Imax = M50_10min / t = 103.21 mm/hr 

Imax_10 = Imax = 103.21 mm/hr 

Storm duration  t = 15 min Z1 = 0.63 Z2 = 1.6760 

Rainfall for 15 min storm with 5 year return period  M5_15min = Z1 × 20mm = 12.60 mm 

Rainfall for 15 min storm with 50 year return period  M50_15min = Z2 × M5_15min = 21.12 mm 

Design rainfall intensity     Imax = M50_15min / t = 84.47 mm/hr 

Imax_15 = Imax = 84.47 mm/hr 

Storm duration  t = 30 min Z1 = 0.80 Z2 = 1.7060 

Rainfall for 30 min storm with 5 year return period  M5_30min = Z1 × 20mm = 16.00 mm 

Rainfall for 30 min storm with 50 year return period  M50_30min = Z2 × M5_30min = 27.30 mm 

Design rainfall intensity     Imax = M50_30min / t = 54.59 mm/hr 

Imax_30 = Imax = 54.59 mm/hr 

Storm duration  t = 60 min Z1 = 1.00 Z2 = 1.7300 

Rainfall for 60 min storm with 5 year return period  M5_60min = Z1 × 20mm = 20.00 mm 

Rainfall for 60 min storm with 50 year return period  M50_60min = Z2 × M5_60min = 34.60 mm 

Design rainfall intensity     Imax = M50_60min / t = 34.60 mm/hr 

Imax_60 = Imax = 34.60 mm/hr 

Storm duration  t = 120 min Z1 = 1.21 Z2 = 1.7216 

Rainfall for 120 min storm with 5 year return period  M5_120min = Z1 × 20mm = 24.20 mm 

Rainfall for 120 min storm with 50 year return period  M50_120min = Z2 × M5_120min = 41.66 mm 
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Design rainfall intensity     Imax = M50_120min / t = 20.83 mm/hr 

Imax_120 = Imax = 20.83 mm/hr 

Storm duration  t = 240 min Z1 = 1.46 Z2 = 1.7032 

Rainfall for 240 min storm with 5 year return period  M5_240min = Z1 × 20mm = 29.20 mm 

Rainfall for 240 min storm with 50 year return period  M50_240min = Z2 × M5_240min = 49.73 mm 

Design rainfall intensity     Imax = M50_240min / t = 12.43 mm/hr 

Imax_240 = Imax = 12.43 mm/hr 

Storm duration  t = 360 min Z1 = 1.62 Z2 = 1.6856 

Rainfall for 360 min storm with 5 year return period  M5_360min = Z1 × 20mm = 32.40 mm 

Rainfall for 360 min storm with 50 year return period  M50_360min = Z2 × M5_360min = 54.61 mm 

Design rainfall intensity     Imax = M50_360min / t = 9.10 mm/hr 

Imax_360 = Imax = 9.10 mm/hr 

Storm duration  t = 600 min Z1 = 1.82 Z2 = 1.6616 

Rainfall for 600 min storm with 5 year return period  M5_600min = Z1 × 20mm = 36.40 mm 

Rainfall for 600 min storm with 50 year return period  M50_600min = Z2 × M5_600min = 60.48 mm 

Design rainfall intensity     Imax = M50_600min / t = 6.05 mm/hr 

Imax_600 = Imax = 6.05 mm/hr 

Storm duration  t = 1440 min Z1 = 2.28 Z2 = 1.6064 

Rainfall for 1440 min storm with 5 year return period  M5_1440min = Z1 × 20mm = 45.60 mm 

Rainfall for 1440 min storm with 50 year return period  M50_1440min = Z2 × M5_1440min = 73.25 mm 

Design rainfall intensity     Imax = M50_1440min / t = 3.05 mm/hr 

Imax_1440 = Imax = 3.05 mm/hr 

Rainfall Summary 

5min storm duration Imax_5 = 142.36 mm/hr 

10min storm duration Imax_10 = 103.21 mm/hr 

15min storm duration Imax_15 = 84.47 mm/hr 

30min storm duration Imax_30 = 54.59 mm/hr 

60min storm duration Imax_60 = 34.60 mm/hr 

120min storm duration Imax_120 = 20.83 mm/hr 

240min storm duration Imax_240 = 12.43 mm/hr 

360min storm duration Imax_360 = 9.10 mm/hr 

600min storm duration Imax_600 = 6.05 mm/hr 

1440min storm duration Imax_1440 = 3.05 mm/hr 
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� 

Design the below ground drainage system on a rainfall rate of 50mm/hr ≈ 30 minute storm with a 50 year return 

period. 

Constants: 

Pipeline gradient     i = 1 / 150 

Kinematic viscosity    v = 1.31 × 10
-6

 m
2
/s 

Roughness     ks = 0.6 mm 

Design rainfall rate    Imax = 50 mm/hr 

 

Area 1  A = 1621.1 m
2
 Flow rate Rflow = Imax × A = 22.52 l/s  Rflow_1 = Rflow 

Nominal internal diameter of pipe   D = 200 mm 

Discharge velocity  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 0.983 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 30.9 l/s 

Utilisation     ratio = Rflow / Q = 72.89 % 

Utilisation ratio < 100% - OK 

Area 2  A = 2776.8 m
2
 Flow rate Rflow = Imax × A + Rflow_1 = 61.08 l/s Rflow_2 = Rflow 

Nominal internal diameter of pipe   D = 300 mm 

Discharge velocity  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 1.277 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 90.3 l/s 

Utilisation     ratio = Rflow / Q = 67.64 % 

Utilisation ratio < 100% - OK 

Area 3  A = 2382.6 m
2
 Flow rate Rflow = Imax × A + Rflow_2 = 94.17 l/s Rflow_3 = Rflow 

Nominal internal diameter of pipe   D = 375 mm 

Discharge velocity  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 1.473 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 162.7 l/s 

Utilisation     ratio = Rflow / Q = 57.88 % 

Utilisation ratio < 100% - OK 

Area 4  A = 1399.1 m
2
 Flow rate Rflow = Imax × A = 19.43 l/s Rflow_4 = Rflow 

Nominal internal diameter of pipe   D = 200 mm 

Discharge velocity  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 0.983 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 30.9 l/s 

Utilisation     ratio = Rflow / Q = 62.91 % 

Utilisation ratio < 100% - OK 
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� 

Catch pit 12 outfall 

Rflow = Rflow_r + Rflow_4 = 46.31 l/s 

Nominal internal diameter of pipe   D = 300 mm 

Discharge velocity  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 1.277 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 90.3 l/s 

Utilisation     ratio = Rflow / Q = 51.28 % 

Utilisation ratio < 100% - OK 

Outfall from underground water storage system 

Rflow = Rflow_r + Rflow_4 + Rflow_3 = 140.48 l/s 

Nominal internal diameter of pipe   D = 375 mm 

Discharge velocity  V = -2 × √(2 × gacc × D × i) × log[(ks / (3.7 × D)) + (2.5 × v) / (D × √(2 × gacc × D × i))] = 1.473 m/s 

Discharge capacity    Q = V × π × D
2
 / 4 = 162.7 l/s 

Utilisation     ratio = Rflow / Q = 86.35 % 

Utilisation ratio < 100% - OK 

Class 1 By-Pass Separator 

Total area drained    A = 8800 m
2
 

Rainfall rate for separator design   RR = 6.5 mm/hr 

Required flow capacity    Q = A × RR = 15.89 l/s 

Provide Spel Class 1 by-pass separator 318 C1/SC (18l/s capacity) 

 

 



 
 

 
PEBBLE HALL, THEDDINGWORTH – FOUL DRAINAGE CALCULATIONS 
 
Percolation Assessment 
 
Ground investigation results show that the infiltration rate f = 3.56 x 10-6 m/s 
 
Using the equation f = 10-3/2Vp in paragraph 3.28 of part H3 of the Building Regulations: 
 
Vp = 1/(2 x 1000 x 3.56 x 10-6) = 140 
 
 


	ACE_13029_Pebbel Hall, Theddingworth_FRA RevC.pdf
	front page
	FRA
	App1
	App1-1
	App1-2
	App1-3
	App1-4
	App2
	App2-1
	App2-2
	Summary of Results for 100 year Return Period (+20%)
	Rainfall Details
	Time / Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Outflow Control
	Event: 120 min Winter

	App2-2a
	Summary of Results for Rainfall Profile (+30%)
	Rainfall Profile
	Time / Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Outflow Control
	Event: Rainfall Profile

	App2-3
	Summary of Results for 100 year Return Period (+20%)
	Rainfall Details
	Time / Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Outflow Control
	Event: 5760 min Winter

	App2-3a
	Summary of Results for Rainfall Profile (+30%)
	Rainfall Profile
	Time / Area Diagram
	Model Details
	Tank or Pond Structure
	Hydro-Brake® Outflow Control
	Event: Rainfall Profile

	App3
	App3-1
	Product 3 Letter - Oct12
	product3_ basic map
	JFLOW W7 1%
	JFLOW W7 1% CC
	JFLOW W7 0.1%
	JFLOW W7 0.1% CC
	J-Flow Guidance Note
	FRA_Advisary_Text_July_12
	Standard_Notice

	App4
	App4-1
	App4-2
	App4-3
	App4-4
	App4-5




