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Executive Summary 

This Flood Risk Assessment (FRA) has been prepared to support the planning application for 

the proposed development of the site located at Haverton Hill Rd, Stockton on Tees. 

This report assesses existing flood risk issues at the site and proposes mitigation where 

necessary to reduce the risk of flooding to occupant’s post-development with no increased 

risk of flooding off-site. 

The site is currently predominantly greenfield with a small road within the site entry. The 

proposed development is for a single industrial / commercial unit and associated access, 

parking and hardstanding. (See Appendix A for development proposals) 

The Environment Agency (EA) flood modelling has been obtained and is provided in 

Appendix E.  

The development area of the site is located within the Environment Agency’s (EA) flood zone 

2 and 3 (medium-high risk).   

The sources of flooding assessed and proposed mitigation measures are listed in the table 

below.  

Source  Risk Category 

(after 

mitigation) 

Comments 

Fluvial (Rivers and 

Sea) 

Low Proposed finished floor levels of new build set 

more than 300mm above the 1 in 100-year plus 

climate change flood level.  

Coastal and tidal Negligible Not near coast or tidal waterbody 

Groundwater Low Proposed finished floor levels are a minimum 

150mm above external ground levels 

Surface water Low Low due to natural topography and presence of 

existing surface water drainage 

Sewers  Very Low Low due to natural topography and sewer location 

Reservoirs  Very Low Reservoir at low danger of failure 

It is recommended that the management of the building prepare a flood evacuation plan.  

The proposals for redevelopment of the land for mixed industrial and commercial use is 

classified as ‘Less Vulnerable’, as defined in PPG Table 2.  According to PPG, this land use is 

appropriate for Flood Zones 2 and 3, subject to the application of the Sequential and 

Exception Test. 
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This report demonstrates that both the Sequential and Exception tests have been passed, 

hence the proposed redevelopment is appropriate, in flood risk terms. 

It is proposed to set the floor level of the new build at least 300mm above the 1 in 100 year 

plus climate change flood level.  

Safe access will be addressed through the provision of safe refuge within the new 

development and a safe route outside the flood extent. In the event of a flood, the road will 

be set above the flood level and can be accessed via foot from each of the proposed 

buildings, with a safe route through the site towards the private access road.  

All businesses on site will be advised to sign up for the EA flood warning service which is 

available in this area. 

The proposed drainage strategy presented in detail in this report aims to reduce the surface 

water discharge to greenfield rates in accordance with local guidelines and best practice.  

Attenuation and reduced discharge (to greenfield rates) will be provided for all storm events 

up to and including the 1 in 100-year storm plus 20% allowance for climate change.  

Sustainable Drainage Systems (SuDS) shall be used, including attenuation tanks and silt 

traps. 

In conclusion, the proposed development has an acceptable flood risk within the terms and 

requirements of the NPPF. 

The comments stated above are based on information received from other consultees. The 

flood risk classification of this site has been based on the above observations and the 

recommendations stated. This report is intended for the use of the developer of the site in 

support of their planning application for this site only.  
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1. Introduction 

1.1 Proposals 

1.1.1 Wallace Engineering have been commissioned to undertake a review of the 

existing Flood Risk Assessment (FRA) & Drainage Strategy in relation to a proposed 

mixed use development at the corner of a private road and Haverton Hill Rd, 

Stockton on Tees.  

1.2 Proposed Development 

1.2.1 The site currently is greenfield with a small road stub within the site entry. The 

proposed development is for a single industrial / commercial unit and associated 

access, parking and hardstanding.  

1.2.2 Proposed development details are provided in Appendix A.  

1.3 Terms of Reference 

1.3.1 The National Planning Policy Framework (NPPF) states that when determining 

planning applications, local planning authorities should ensure flood risk is not 

increased elsewhere and only consider development appropriate in areas at risk of 

flooding where informed by a site-specific FRA. This assessment is required for: 

“Proposals of 1 hectare (ha) or greater in Flood Zone 1, all new development 

(including minor development and change of use) in Flood Zones 2 and 3 and an 

area within Flood Zone 1, which has critical drainage problems as notified to the 

local planning authority by the Environment Agency (EA).” 

1.3.2 In accordance with the March 2014 Planning Practice Guidance (PPG), which 

supports the NPPF, the objectives of this FRA are to establish: 

 Whether a proposed development is likely to be affected by current 

or future flooding from any source; 

 Whether it will increase flood risk elsewhere; 

 Whether the measures proposed to deal with these effects and 

risks are appropriate. 

1.3.3 From April 2015, Stockton on tees Borough Council as a Lead Local Flood Authority 

(LLFA) is a statutory consultee for major planning applications in relation to surface 

water drainage, requiring that all planning applications are accompanied by a 

Sustainable Drainage Strategy. The aim of the Sustainable Drainage Strategy is to 

identify water management measures, including Sustainable Drainage Systems 

(SuDS), to provide surface water runoff reduction and treatment.  
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1.3.4 Local guidance documents including the Stockton on tees Borough Council 

Strategic Flood Risk Assessment (SFRA), the Stockton on tees Preliminary Flood 

Risk Assessment (PFRA) and the Tees Valley Authorities Local Standards For 

Sustainable Drainage have been reviewed for site specific information.  

1.3.5 The EA have provided flood product 4 data for the site which is included in 

Appendix E.  
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2 Site Description 

2.1 Site 

2.1.1 The total site area is approximately 15,476 square metres. The site is bounded by 

the open land to the west, Haverton Hill rd to the north, a private road the east 

and further open land to the south with the River Tees approx. 100m to the south.  

2.1.2 The site location information is as follows: 

 Nearest Postcode: TS23 1PZ 

2.2 Topography 

Site Topography 

2.2.1 An on-site topographic survey has been carried out and is provided in Appendix C. 

The site topography is irregular due to steep embankments and piled made ground 

within the site. The levels are generally between 4m AOD and 5m AOD and fall 

gently away towards the south and the River Tees.  

2.3 Hydrology 

2.3.1 The nearest surface water feature is the River Tees located approx. 100m to the 

south.  As per the EA mapping, this river is classified as “Pending”, so is assumed to 

be main river. See Appendix E for correspondence with the EA. 

 

Figure 1: Local Waterways as per Environment Agency 

2.4 Geology and Hydrogeology 

2.4.1 Groundwater flooding occurs when the water table rises to the surface and is most 

likely to occur in low-lying areas underlain by permeable rocks.  
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2.4.2 Reference to the British Geological Survey online mapping (1:50,000 scale) 

indicates that the site is underlain by bedrock of Sherwood Sandstone Group - 

Sandstone. Sedimentary Bedrock formed approximately 237 to 272 million years 

ago in the Triassic and Permian Periods. Local environment previously dominated 

by rivers. Superficial deposits are Tidal Flat Deposits - Sand, Silt And Clay. 

Superficial Deposits formed up to 2 million years ago in the Quaternary Period. 

Local environment previously dominated by shorelines (U). 

2.4.3 MAGIC’s online ‘Groundwater Source Protection Zones’ map indicates that the site 

is not located within a Groundwater Source Protection Zone.  

2.4.4 The Aquifer Maps on the MAGIC map identifies the area as follows: 

Bedrock –nothing of note 

Superficial Drift –nothing of note 

Groundwater Vulnerability – Medium -  See the MAGIC Map in figure 2 below  

 

Figure 2: DEFRA Magic Map of Groundwater Vulnerability 
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3 Flood Risk Policy & Guidance 

3.1 Flood Risk Guidance 

3.1.1 The following resources have been reviewed to assist with the preparation of the 

FRA: 

3.1.2 Stockton on Tees Borough Council Strategic Flood Risk Assessment (SFRA), Levels 

1 and 2, 2018 

3.1.3 Stockton on Tees Preliminary Flood Risk Assessment (PFRA), 2017 

3.1.4 Tees Valley Authorities Local Standards For Sustainable Drainage, 2015 

 

3.2 National Planning Policy 

3.2.1 The PPG, which supports NPPF, defines three Flood Zones in relation to river 

flooding. These are defined as: 

 Flood Zone 1 (Low Probability): This zone comprises land assessed as having 

less than a 1 in 1000 annual probability of river flooding; 

 Flood Zone 2 (Medium Probability): This zone comprises land assessed as 

having between a 1 in 100 and 1 in 1000 annual probability of river flooding; 

and 

 Flood Zone 3 (High Probability): This zone comprises land assessed as having 

greater than a 1 in 100 annual probability of river flooding. 

3.2.2 The EA’s Flood Map for Planning shows that the site is located in Flood Zones 2 and 

3. 

3.3 Climate Change 

3.3.1 In line with PPG, a site-specific FRA must consider the following question:  

“How is flood risk at the site likely to be affected by climate change?” 

3.3.2 Commercial/Industrial development has an expected minimum lifetime of 50 

years, so to demonstrate that the development is safe from the effects of flood risk 

through this lifetime, climate change must be considered.  Based on the latest EA 

Guidance on climate change allowances a peak rainfall intensity increase of up to 

20% should be considered. Thus it is proposed to use the modelled EA flood levels 

in the design of this site (see appendix E) as these flood levels include a suitable 

allowance for climate change. 
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3.4 Sequential Test and Exception Test 

3.4.1 In accordance with the NPPF: 

“The aim of the Sequential Test is to steer new development to areas with the 

lowest probability of flooding. Development should not be allocated or permitted if 

there are reasonably available sites appropriate for the proposed development in 

areas with a lower probability of flooding.” 

3.4.2 Where areas of lower risk are not available, the Exception Test, as set out in 

paragraph 102 of the NPPF can be applied, to ensure flood risk management for 

people and property meets the required level of standard.  

3.4.3 The development area of the site is located in Flood Zones 2 and 3 (Figure 3 

below). As the site is located in an area of medium-high flood risk, the exception 

test must be passed. 

 

Figure 3: EA Flood Zone Map 

  

4 Sources of Flooding and Assessment of Risk  

4.1 Flood Risk from Rivers (Fluvial) 

4.1.1 The River Tees is located just south of the site and is the main source of fluvial 

flooding for the area.  

4.1.2 As the site is within a Flood Zones 2 and 3, it has between a 1 in 30 and 1 in 1000 

annual probability of river flooding.  

4.1.3 The EA flood modelling has been obtained and is provided in Appendix E.  
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4.1.4 A review of the flood levels and the topographic survey indicates that while the site 

is at some risk of flooding, the existing and proposed site levels are generally above 

the 100 year flood level and so the site is almost wholly within flood zone 2 and a 

small area within flood zone 3.  See Appendix A for a plan of the modelled flood 

extent.  

4.1.5 The modelled flood levels indicate that the 1 in 100 year flood level is approx. 

3.927 and the 200 year flood level is 4.083m AOD. Based on this, for the purpose of 

this report, a worst case is assumed and it will be assumed that the 100 year plus 

climate change flood level is 4.083m AOD 

4.1.6 Based on the above the flood risk from rivers is considered medium. 

4.2 Coastal and Tidal Flood Risk 

4.2.1 The site is located inland and is not near any tidally influenced watercourses; 

therefore, there is negligible risk of flooding from this source. 

4.3 Groundwater Flood Risk 

4.3.1 Groundwater flooding occurs when the water table rises to the surface and is most 

likely to occur in low-lying areas underlain by permeable rocks.  

4.3.2 The SFRA does not contain any records of groundwater flooding at or in the 

immediate vicinity of the site.  

4.3.3 The proposed development will be predominantly hardstanding and no basement 

levels are proposed. It can therefore be concluded that the risk of groundwater 

flooding is very low. 

4.4 Surface Water Flood Risk (Overland Flows) 

4.4.1 Surface water flooding occurs when the rainwater does not drain away through the 

normal drainage system or infiltrate the ground, but instead lies on or flows over 

the ground. 

4.4.2 The EA produced a Risk of Flooding from Surface Water Map in December 2013. 

The maps were produced using ‘direct rainfall’ modelling. Although they consider 

local drainage capacity, non-surface water influences such as rivers, seas or 

groundwater are not considered. The map is based on LIDAR topographic data 

which is not suitable for site specific assessment and therefore, where available, 

topographic survey data should be used to provide a more accurate understanding 

of potential flow paths.  

4.4.3 The map shows the entire country within four different risk categories, defined 

below in Table 1. 
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Table 1: EA Surface Water Flood Risk Categories 

Risk Category Definition 

High Each year, there is a chance of flooding of greater than 1 in 30 (3.3%) 

Medium Each year, there is a chance of flooding of between 1 in 30 (3.3%) and 1 

in 100 (1%) 

Low Each year, there is a chance of flooding of between 1 in 100 (1%) and 1 in 

1000 (0.1%) 

Very Low Each year, there is a chance of flooding of less than 1 in 1000 (0.1%) 

 

4.4.4 An extract of the map, provided below, shows that there are some small pockets of 

the site susceptible to surface water flooding. However, a review of the 

topographic levels across the entire site indicate that the site falls gently away to 

the south and towards the river Tees. Thus it is unlikely that any flooding will occur 

as surface water would flow through the site to the waterway. It is also noted that 

there are no recorded instances of surface water/sewer flooding. 

 

Figure 4: EA Flood Risk from Surface Water Map 

4.4.5 There are no records within any LLFA document of any surface water flooding at 

the site.  

4.4.6 Based on the EA’s mapping, historical data and local topography, risk of surface 

water flooding to the site is considered to be low. 
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4.5 Sewer/Drainage Flood Risk 

4.5.1 Sewer flooding is often caused by excess surface water entering the drainage 

system when there is insufficient sewer capacity to cope with this excess water, 

but also due to ‘one off’ events such as blockages. 

4.5.2 Northumbrian Water are the sewer providers for the area, however there are no 

sewers near to the site (see sewer record plans in Appendix D).  

4.5.3 On the basis there is considered to be a very low risk of sewer flooding to the site. 

4.6 Reservoir Flood Risk 

4.6.1 The EA has produced a Reservoir Flood Map that shows that the site is not at risk 

from reservoir flooding. 

4.6.2 It should be emphasised that the risk of flooding from reservoir breach is very 

small since the EA is the enforcement authority for the Reservoirs Act (1975) and 

all large raised reservoirs are inspected and supervised by reservoir panel 

engineers. 

4.6.3 On the basis there is considered to be a very low risk of reservoir flooding to the 

site. 

4.7 Summary of risk levels 

4.7.1 Pre-development, the risk of flooding is summarised below. 

Table 2: Flood Risk Categories 

Source  Risk Category 

Fluvial (Rivers and Sea) Medium 

Coastal and tidal Negligible 

Groundwater Very Low 

Surface water Low 

Sewers  Very Low 

Reservoirs  Very Low 
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5 Sequential and Exceptions Tests  

5.1 Flood Risk Vulnerability 

5.1.1 NPPF PPG ‘Flood Risk and Coastal Change’ Table 2 confirms the ‘Flood risk 

vulnerability classification’ of a site, depending upon the proposed usage.  This 

classification is subsequently applied to PPG Table 3 to determine whether: 

 The proposed development is suitable for the flood zone in which it is located, 

and; 

 Whether an Exception Test is required for the proposed development. 

5.1.2 The proposed development is classed as a ‘Less Vulnerable’ development. 

5.1.3 The location of the proposed ‘Less Vulnerable’ development is in Flood Zones 2 

and 3. 

5.2 NPPF Sequential Test 

5.2.1 The NPPF follows a sequential risk-based approach in determining the suitability of 

land for development in flood risk areas, with the intention of steering all new 

development to the lowest flood risk areas. 

5.2.2 The NPPF requires the Local Authority to apply the Sequential Test in consideration 

of new development. The aim of the Test is to steer new development to areas at 

the lowest probability of flooding. The Sequential Test is based on the Environment 

Agency Flood Zones and information contained within the SFRA.  

5.2.3 The flood zones as defined in the Strategic Flood Risk Assessment for the area 

provide the basis for applying the Test. The aim is to steer new development to 

Flood Zone 1 (areas with a low probability of river or sea flooding). Only where 

there are no reasonably available sites in Flood Zones 1 or 2 should the suitability 

of sites in Flood Zone 3 (areas with a high probability of river or sea flooding) be 

considered, considering the flood risk vulnerability of land uses and applying the 

Exception Test if required. 

5.2.4 The methodology listed below is a general guide to the Sequential Test:  

The application of the Sequential Test requires the identification of Flood Zones as defined in 

Table 1 of the NPPF Technical Guidance. Also, it will require LPAs to demonstrate that there 

are no reasonable available sites in areas with a lower probability of flooding that would be 

appropriate to the type of development or land use proposed, by considering all forms of 

flooding based on a Level 1 SFRA.  

5.2.5 Based on the above, the area is considered suitable for development should there 

be no properties available at lower risk of flooding, so in order to complete the 
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sequential test, a review of available properties in the area has been conducted 

and the following properties have been identified. 

Land For Sale - Bagshaws - Belasis Point Greenwood Road, Billingham TS23 4AZ. 

This site is almost 10 times the size of this subject site and so too large. 

Business Park for sale - Belasis Business Park, 2, 3 & 4 Belasis Court, Billingham 

TS23 4AZ. This site is an existing business park and too small for the proposals 

5.2.6 Clearly, there are no more suitable areas large enough and with suitable access to 

the local industrial land in areas of lower flood risk within the area and thus the 

sequential test is considered to be passed.  

5.3 Flood Zone 

5.3.1 In accordance with Table 2 of the NPPG: Flood Risk and Coastal Change, industrial 

and commercial developments are considered to be less vulnerable’. Table 3 of the 

NPPG: Flood Risk and Coastal Change, states that ‘less vulnerable’ development is 

considered appropriate within Flood Zones 1, 2 and 3a. However, development 

should not be permitted in Flood Zone 3B. As the site is located mostly within flood 

zone 2 and partly within flood zone 3A it is assumed that the site is able to be 

developed.  

5.4 NPPF Exception Test 

5.4.1 The site is shown on the EA Flood Zone maps as falling within Flood Zone 3 ‘high 

probability’.  The Exception Test has been carried out in accordance with the NPPF 

to demonstrate the significant benefits of the proposed development.  The NPPF 

paragraph 102 states:  

“…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 Strategic Flood Risk Assessment where one has been 
prepared; and 

 

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.” 

 

5.4.2 The first part of the Exception Test is addressed by the significant benefits provided 

by the new development 

 Provides important employment opportunities 
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 Develop an empty site close to a main road and not suitable for residential 

development 

 No increase in surface water runoff as the proposed development limits all 

discharge to greenfield rates. 

5.4.3 The details provided within this FRA address the second part of the Exception Test 

and demonstrate that the site is safe for its lifetime.  

5.4.4 In conclusion, the provided information confirms that the Exception Test has been 

passed and the proposed redevelopment is appropriate, in flood risk terms. 
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6 Flood Risk Mitigation 

6.1 Introduction 

6.1.1 This chapter sets out how the risks identified in the previous chapter will be 

mitigated to minimise the risk to residents onsite, post development, without 

increasing the risk of flooding offsite. 

6.2 Floor Levels 

6.2.1 The modelled flood levels indicate that the worst case 1 in 100 year plus climate 

change flood level across the site is 4.083.  

6.2.2 All proposed floor levels will be set at minimum of 5.00. This is more than 900mm 

above the expected flood level and will ensure the buildings are protected from 

any flooding and overland flows in an extreme rainfall event.   

6.3 Safe Access 

6.3.1 It is necessary to consider and incorporate safe access arrangements as part of the 

mitigation, to ensure the users/occupants of the development are safe in times of 

flooding. 

6.3.2 The site and the proposed road are set at a level above the expected maximum 

flood event and so the requirement for safe access is provided.  

6.4 Flood Plain Compensation 

6.4.1 The site is partly identified and being located in Flood Zone 3. The EA modelled 

flood levels indicate that the site is actually mostly located above the 100 year 

flood level and so is not within flood zone 3. As the proposals generally do not 

increase ground levels there is no requirement for compensation. 

 

6.5 Flood Warning 

6.5.1 All businesses on site will be advised to sign up for the EA flood warning service 

which is available in this area. 

6.5.2 The site management should prepare a flood plan to inform site users of the flood 

risk and to provide advice on what to do in the event of a flood. The flood plan 

should include details of a safe access / egress route to be used during a flood 

event.  

6.5.3 It is also considered acceptable for site users to remain within the building and 

seek refuge at first floor level, where applicable. Site users should not evacuate the 

building into flood water unless instructed to do so otherwise by the emergency 

services. 
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7 Sustainable Drainage Systems (SuDS) 

7.1.1 To maximise the potential use of SuDS at the site, a review has been undertaken as 

shown in  Table 3 in accordance with the SuDS Hierarchy. This review highlights the 

components referenced in the SuDS Hierarchy and provides recommendations on 

whether the components could be incorporated into the development.  

 Table 3: SuDS Selection Based on the SuDS Hierarchy 

 

Component Recommendation 

Green 

(living) roofs 

Whilst the use of green roofs provides additional environmental benefits such as 

enhanced aesthetics and ecology, its exposure to wind and orientation must be 

considered.  Access to undertake the construction and maintenance easily and 

safely is also a high priority. 

If feasible, depending on the roof design, a green roof will provide water quality, 

biodiversity and aesthetic benefits to the site.  Additionally, the green roof/s will 

offer some attenuation for run-off, reducing volumes of run-off and in higher 

frequency events (i.e.  1in2 year storms) will result in no run-off for the building. 

The roofs are lightweight and not suitable for green roofs.   

Basins and 

Ponds 

Ponds and attenuation basins can provide overland storage of surface water 

whilst also providing additional biodiversity and aesthetic/amenity value. 

There are no ponds proposed for the site. 

Filter Strips 

and Swales 

Swales are linear vegetated drainage features, which provide overland 

conveyance and storage of surface water whilst trapping sediments and 

hydrocarbons within run-off.  They also create biodiverse areas for planting and 

habitat. 

Swales are not considered suitable for this site due to the urban setting 

restricting the availability of space and suitability of swales. 

Infiltration 

Devices 

Infiltration devices are not suitable for this site in accordance with the 

recommendations of the section above. 

Permeable 

Paving 

Whilst incorporating attenuation storage, permeable paving also provides 

treatment through filtration of silt (and attached pollutants), settlement and 

retention of solids, adsorption of pollutants and biodegradation of organic 

pollutants, including petrol and diesel. 

Parking areas are to be hardstanding and not suitable for permeable paving 
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Component Recommendation 

Tanked 

Systems 

This is the least sustainable option in terms of the SuDS Hierarchy.  However, the 

use of tanked systems would still be of benefit compared to traditional drainage 

systems as it does allow run-off to be slowed down to an acceptable discharge 

rate. 

There are attenuation tanks proposed for the site with pollution managed via an 

oil interceptor. 
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8 Drainage Design   

8.1 Surface Water Drainage Design 

8.1.1 The site is currently greenfield and has an area of 15,476 square metres.  

8.1.2 The Stockton-on-tees Borough Council use the Tees Valleys Authorities Local 

Standards for Sustainable Drainage.  This guide states that 'These standards aim to 

limit the peak flow rates for a range of rainfall events and to return runoff rate to 

greenfield levels’ 

8.2 Existing Site Runoff 

8.2.1 The proposed development will result in an increase in impermeable area. Existing 

greenfield rates runoff rates have been estimated the Wallingford method and are 

summarised below (calcs can be seen in Appendix A).  

                Table 4: Existing Run-off Rates 

Parameter Existing (Greenfield) 

Discharge (l/s) 

Proposed Discharge 

(l/s) 

QBAR 6.13 NA 

1 year 5.27 5 

30 year 10.72 5 

100 year 12.74 5 

100 year +20% NA 5 

 

8.2.2 Site discharge should be as close to the greenfield rates as possible. This is 

achieved through attenuation and a hydrobrake to limit discharge from the site. 

Attenuation Storage  

8.2.3 In order to achieve the reduced discharge rates, surface water attenuation storage 

will be required. Storage estimates have been provided using FLOW and are 

included in Appendix A.  

8.2.4 An estimated storage volume of 1200m³ will be required for the 1 in 100 year plus 

20% Climate Change (CC) event.  

8.2.5 The attenuation volumes are provided for indicative purposes only and should be 

verified at the detailed design stage.  

8.3 Exceedance Flooding and Overland Flow 

8.3.1 The drainage system has been designed to cater for the 1 in 100 year + 20% 

climate change storm. ie in this storm event all surface water will be collected on 

site and slowly released. Thus, the overland flow route will only be in use in the 

event of drainage network failure, storms in excess of the 1 in 100 year + 20% 

climate change storm or flows from offsite flowing through the site.  

8.3.2 In the event of system failure all overland flow will move through the site and 

discharge into the River Tees. See overland flow drawing Appendix A. 
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8.4 Consents, Offsite Works and Diversions 

8.4.1 The proposed surface water drainage strategy is accommodated mostly on-site, 

with the only requirement for off-site works being the connection to the River to 

EA approval or sewer to sewer owner approval. 

 

8.5 Maintenance 

8.5.1 A SuDS maintenance plan has been prepared to outline the management of the 

potential SuDS features.  The maintenance plan is provided in Appendix F. 

 

8.6 Foul Drainage Design 

8.6.1 The foul drainage will connect to the existing sewers to the sewer owner approval. 

 

8.7 Flood Mitigation 

8.7.1 In order to minimise the impact of flooding during extreme storm events, the 

following should be applied where practical:  

• Robust construction materials (engineering bricks)  

• Raised electronic control units and sockets  

• Use solid flooring (tiled, resin, concrete) at ground floor level  

• Install smart air bricks or air brick covers  

• Use non-hygroscopic renders, where applicable  

• Use plastic and stainless steel fixtures and fittings.  
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9 Drainage during construction 

9.1 Construction Run-off Management 

9.1.1 Installing the surface water and foul drainage system, whilst managing temporary 

run-off, are key aspects of the construction works involved in any development.  

The information provided below is in accordance with the ‘C698 Site handbook for 

the construction of SUDS’ (CIRIA, 2007).  

9.1.2 Please note that the measures recommended below are recommendations only 

and need to be confirmed at the construction stage by the client and the 

contractor.  

9.2 Management of Construction (Including Drainage) 

9.2.1 Drainage is typically an early activity in the construction stage of a development, 

taking form during the earthworks phase.  However, final construction i.e.  piped 

drainage system connections to the SuDS devices, should not take place until the 

end of site development work, unless a robust strategy for silt-removal is 

implemented prior to occupation of the site. 

9.2.2 A plan for the management of construction (including phasing of works, details of 

any offsite works etc.) cannot be provided at this early stage, as construction work 

plans are not yet known.  However, the following key points are general 

construction issues associated with SuDS which will be addressed when these plans 

are complete: 

 Silt-laden waters from construction sites represent a common form of 

waterborne pollution; 

 These silt-laden waters cannot enter SUDS drainage systems unless 

specifically designed to accept this as it can clog the systems and pollute 

receiving waters.  Therefore, piped drainage systems should not be 

connected to the attenuation SuDS devices until the late stages of 

construction. 

 Any gullies and piped systems should be capped off during construction and 

fully jetted and cleaned prior to connection to the attenuation SuDS devices. 

9.3 Temporary Drainage During Construction 

9.3.1 The three principal aspects of drainage control during construction are trapping 

sediment, conveying run-off, and controlling run-off. 

9.3.2 Sediment traps and barriers can include basin traps and sediment fences (with any 

necessary boundary controls).  The principal basins are to be installed after the 

construction site is accessed.  Sediment fences and barriers will then be installed as 

needed during grading. 

9.3.3 Conveyance of run-off can be achieved through small ditches/stream, storm drains, 

channels and sloped drains with sufficient inlet/outlet protection.   

9.3.4 Slope stability needs to be considered when using any channels to convey run-off 

across the site into any basins etc.   
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9.3.5 Run-off control measures will need to be implemented in order not overwhelm the 

temporary system and cause flooding issues.  Run-off rates from the site will be 

managed so they are no greater than pre-development or in keeping with the best 

practice guidance to minimise risk of blockage.  Any additional conveyance 

measures are to be installed as needed during grading. 

9.3.6 Run-off control to include provision of perimeter ditches or appropriate levels 

grading to direct any water from the construction site to remain on site. 

9.3.7 Any necessary surface stabilisation measures are to be applied immediately on all 

disturbed areas where construction work is either delayed or incomplete. 

9.3.8 Maintenance inspections are to be performed weekly, and maintenance repairs to 

be made immediately after periods of rainfall. 

 

9.4 Protection of Drainage Infrastructure during Construction 

9.4.1 All drainage infrastructure should be protected from damage by construction 

traffic and heavy machinery through the implementation of measures such as 

protective barriers, and storing construction materials away from the drainage 

infrastructure. 
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10 Residual Risk 

10.1.1 It is difficult to completely guard against flooding since extreme events greater 

than the design standard event are always possible, however, it is practicable to 

minimise the risk by allowing a substantial freeboard (safety margin) and by using 

suitable construction and management techniques.  

10.1.2 Finished floor levels will be set at least 300mm above the 1 in 100-year plus 

climate change flood level. 

10.1.3 Safe access (Where possible dry access is preferred for such a route however a 

minimum standard of ‘Low Hazard/Hazard for some’ is acceptable) and egress 

routes for ‘more vulnerable’ users should be provided above the 1 in 1000-year 

breach flood level and lead to high ground outside the floodplain. The access road 

into the site will be set above the 1 in 100 year flood level and so safe access is 

provided. 

10.1.4 As such, the residual risk is considered to be acceptable for the lifetime of the 

development. 
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Appendix A: Proposed Development 

Plans and calculations 
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Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: andrew wallace

Site name: DAF

Site Details

Latitude: 54.59410° N

Greenfield runoff rates Default Edited

Q  (l/s): 6.13 6.13

1 in 1 year (l/s): 5.27 5.27

1 in 30 years (l/s): 10.72 10.72

1 in 100 year (l/s): 12.74 12.74

Site location: Haverton Hill
Longitude: 1.2546° W

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria

in line with Environment Agency guidance “Rainfall runoff management for developments”,

SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS

(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for

the drainage of surface water runoff from sites.

Reference: 3211673598

Date: Mar 30 2022 11:52

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 1.55

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological characteristics Default Edited

SAAR (mm): 590 590

Hydrological region: 3 3

Growth curve factor 1 year: 0.86 0.86

Growth curve factor 30 years: 1.75 1.75

Growth curve factor 100 years: 2.08 2.08

Growth curve factor 200 years: 2.37 2.37

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates are set

at 2.0 l/s/ha.
BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is

usually set at 5.0 l/s if blockage from vegetation and other

materials is possible. Lower consent flow rates may be set

where the blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of

soakaways to avoid discharge offsite would normally be

preferred for disposal of surface water runoff.

BAR

1 in 200 years (l/s): 14.52 14.52

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of

this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-

and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of

the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other

organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
FSR Region

M5-60 (mm)
Ra o-R

CV
Time of Entry (mins)

FSR
100
40
England and Wales
20.000
0.400
0.750
2.00

Maximum Time of Concentra on (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
Connec on Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best prac ce design rules

30.00
50.0
1.00
Level So ts
0.200
1.000
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Eas ng
(m)

Northing
(m)

Depth
(m)

1
2
3
4
5
6
7

0.250
0.250
0.250
0.250
0.300
0.300

2.00
2.00
2.00
2.00
2.00
2.00

4.600
4.500
4.500
4.600
4.800
4.800
4.800

1800
1800
1800
1800
1800
1800
1800

50.000
40.000
40.000
10.000
30.000
35.000
40.000

50.000
50.000
60.000
70.000

160.000
50.000
90.000

2.600
2.400
2.000
1.800
1.500
2.300
1.800

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

1.003 2 1 10.000 0.600 2.100 2.000 0.100 100.0 300 3.22 50.0

1.003 1.572 111.1 303.6 2.100 2.300 1.600 0.0

1.002 3 2 10.000 0.600 2.500 2.100 0.400 25.0 600 3.11 50.0

1.002 4.883 1380.6 142.3 1.400 1.800 0.750 0.0

1.001 4 3 31.623 0.600 2.800 2.500 0.300 105.4 600 3.08 50.0

1.001 2.371 670.5 94.9 1.200 1.400 0.500 0.0

1.000 5 4 92.195 0.600 3.300 2.800 0.500 184.4 600 2.86 50.0

1.000 1.790 506.0 47.4 0.900 1.200 0.250 0.0

2.001 6 2 5.000 0.600 2.500 2.100 0.400 12.5 600 2.26 50.0

2.001 6.911 1954.0 113.8 1.700 1.800 0.600 0.0

2.000 7 6 40.311 0.600 3.000 2.500 0.500 80.6 600 2.25 50.0

2.000 2.713 767.2 56.9 1.200 1.700 0.300 0.0
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.003 10.000 100.0 300 Circular 4.500 2.100 2.100 4.600 2.000 2.300

1.003 2 1800 Manhole Adoptable 1 1800 Manhole Adoptable

1.002 10.000 25.0 600 Circular 4.500 2.500 1.400 4.500 2.100 1.800

1.002 3 1800 Manhole Adoptable 2 1800 Manhole Adoptable

1.001 31.623 105.4 600 Circular 4.600 2.800 1.200 4.500 2.500 1.400

1.001 4 1800 Manhole Adoptable 3 1800 Manhole Adoptable

1.000 92.195 184.4 600 Circular 4.800 3.300 0.900 4.600 2.800 1.200

1.000 5 1800 Manhole Adoptable 4 1800 Manhole Adoptable

2.001 5.000 12.5 600 Circular 4.800 2.500 1.700 4.500 2.100 1.800

2.001 6 1800 Manhole Adoptable 2 1800 Manhole Adoptable

2.000 40.311 80.6 600 Circular 4.800 3.000 1.200 4.800 2.500 1.700

2.000 7 1800 Manhole Adoptable 6 1800 Manhole Adoptable

Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

1

2

3

4

5

6

7

50.000

40.000

40.000

10.000

30.000

35.000

40.000

50.000

50.000

60.000

70.000

160.000

50.000

90.000

4.600

4.500

4.500

4.600

4.800

4.800

4.800

2.600

2.400

2.000

1.800

1.500

2.300

1.800

1800

1800

1800

1800

1800

1800

1800

1

1

2

0

1

0

1

0

0

1

0

0

1

1
2

0
1

0
1

0

0
1

0

0

1.003

2.001
1.002

1.003
1.001

1.002
1.000

1.001

1.000
2.000

2.001

2.000

2.000

2.100
2.100

2.100
2.500

2.500
2.800

2.800

3.300
2.500

2.500

3.000

300

600
600

300
600

600
600

600

600
600

600

600
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Simula on Se ngs

Rainfall Methodology
FSR Region

M5-60 (mm)
Ra o-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
Addi onal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
✓
x

Storm Dura ons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

2
10
30

100
100

0
0
0
0

40

0
0
0
0
0

0
0
0
0
0

Pre-development Discharge Rate

Site Makeup
Green eld Method

Posi vely Drained Area (ha)
SAAR (mm)

Soil Index
SPR

Region
Growth Factor 1 year

Green eld
IH124

1
0.10
1
0.85

Growth Factor 30 year
Growth Factor 100 year

Be erment (%)
QBar

Q 1 year (l/s)
Q 30 year (l/s)

Q 100 year (l/s)

1.95
2.48
0

Node 2 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
2.100
1.500
5.0

Objec ve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0098-5000-1500-5000
0.150
1200

Node 2 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

2.200

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 1000.0 0.0 1.010 1.0 0.0 1.200 1000.0 0.0
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Results for 2 year Cri cal Storm Dura on.  Lowest mass balance: 97.14%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 1 2.000 0.000 4.6 0.0000 0.0000 OK
360 minute winter 2 352 2.530 0.430 41.5 264.8784 0.0000 SURCHARGED

360 minute winter 2 Hydro-Brake® 1 4.9 160.4

15 minute summer 3 9 2.665 0.165 172.8 0.8333 0.0000 OK

15 minute summer 3 1.002 2 169.6 2.771 0.123 0.6258

15 minute summer 4 9 2.977 0.177 120.2 0.9412 0.0000 OK

15 minute summer 4 1.001 3 112.2 1.792 0.167 2.0912

15 minute summer 5 9 3.436 0.136 60.6 0.7998 0.0000 OK

15 minute summer 5 1.000 4 59.6 1.022 0.118 5.4008

15 minute summer 6 9 2.634 0.134 145.4 0.6902 0.0000 OK

15 minute summer 6 2.001 2 146.3 2.828 0.075 0.2657

15 minute summer 7 9 3.126 0.126 72.6 0.7408 0.0000 OK

15 minute summer 7 2.000 6 72.8 1.623 0.095 1.8087



IDS File: DAF.pfd
Network: Storm Network
AW
30/03/2022

Page 5
Haverton Hill
DAF

Flow+ v10.3 Copyright © 1988-2022 Causeway Technologies Ltd

Results for 10 year Cri cal Storm Dura on.  Lowest mass balance: 97.14%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 1 2.000 0.000 4.8 0.0000 0.0000 OK
600 minute winter 2 585 2.823 0.723 62.3 413.4880 0.0000 SURCHARGED

600 minute winter 2 Hydro-Brake® 1 4.9 218.8

600 minute winter 3 585 2.825 0.325 44.2 1.6379 0.0000 OK

600 minute winter 3 1.002 2 -30.2 0.313 -0.022 2.1864

15 minute summer 4 9 3.025 0.225 181.5 1.1973 0.0000 OK

15 minute summer 4 1.001 3 173.0 1.952 0.258 2.9494

15 minute summer 5 9 3.468 0.168 90.6 0.9893 0.0000 OK

15 minute summer 5 1.000 4 90.9 1.133 0.180 7.4256

600 minute winter 6 585 2.824 0.324 20.9 1.6704 0.0000 OK

600 minute winter 6 2.001 2 42.5 0.266 0.022 1.0925

15 minute summer 7 9 3.155 0.155 108.7 0.9111 0.0000 OK

15 minute summer 7 2.000 6 108.8 1.745 0.142 2.5131
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Results for 30 year Cri cal Storm Dura on.  Lowest mass balance: 97.14%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 1 2.000 0.000 4.9 0.0000 0.0000 OK
720 minute winter 2 705 3.336 1.236 84.0 526.4177 0.0000 SURCHARGED

720 minute winter 2 Hydro-Brake® 1 4.9 243.8

720 minute winter 3 705 3.336 0.836 39.8 4.2194 0.0000 SURCHARGED

720 minute winter 3 1.002 2 77.8 0.382 0.056 2.8168

720 minute winter 4 705 3.336 0.536 13.8 2.8546 0.0000 OK

720 minute winter 4 1.001 3 13.7 1.048 0.020 8.6566

15 minute summer 5 9 3.491 0.191 115.0 1.1223 0.0000 OK

15 minute summer 5 1.000 4 116.1 1.197 0.229 8.9716

720 minute winter 6 705 3.336 0.836 30.0 4.3097 0.0000 SURCHARGED

720 minute winter 6 2.001 2 54.7 0.392 0.028 1.4084

720 minute winter 7 705 3.336 0.336 8.2 1.9769 0.0000 OK

720 minute winter 7 2.000 6 8.2 0.967 0.011 8.9532
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Haverton Hill
DAF

Flow+ v10.3 Copyright © 1988-2022 Causeway Technologies Ltd

Results for 100 year Cri cal Storm Dura on.  Lowest mass balance: 97.14%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 1 2.000 0.000 4.9 0.0000 0.0000 OK
720 minute winter 2 705 3.545 1.445 95.7 715.5101 0.0000 SURCHARGED

720 minute winter 2 Hydro-Brake® 1 4.9 258.1

720 minute winter 3 705 3.545 1.045 62.9 5.2722 0.0000 SURCHARGED

720 minute winter 3 1.002 2 73.9 0.309 0.054 2.8168

720 minute winter 4 705 3.545 0.745 17.6 3.9651 0.0000 SURCHARGED

720 minute winter 4 1.001 3 17.6 1.088 0.026 8.9075

720 minute winter 5 705 3.545 0.245 8.8 1.4403 0.0000 OK

720 minute winter 5 1.000 4 8.8 0.603 0.017 17.9705

720 minute winter 6 705 3.545 1.045 42.8 5.3850 0.0000 SURCHARGED

720 minute winter 6 2.001 2 19.8 0.227 0.010 1.4084

720 minute winter 7 705 3.545 0.545 10.6 3.2036 0.0000 OK

720 minute winter 7 2.000 6 11.9 0.986 0.015 11.0971
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Haverton Hill
DAF

Flow+ v10.3 Copyright © 1988-2022 Causeway Technologies Ltd

Results for 100 year +40% CC Cri cal Storm Dura on.  Lowest mass balance: 97.14%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 1 2.000 0.000 4.9 0.0000 0.0000 OK
960 minute winter 2 945 3.932 1.832 180.0 1084.6840 0.0000 SURCHARGED

960 minute winter 2 Hydro-Brake® 1 5.5 347.9

960 minute winter 3 945 3.932 1.432 50.1 7.2232 0.0000 SURCHARGED

960 minute winter 3 1.002 2 105.8 0.518 0.077 2.8168

960 minute winter 4 945 3.932 1.132 20.2 6.0231 0.0000 SURCHARGED

960 minute winter 4 1.001 3 20.9 1.030 0.031 8.9075

960 minute winter 5 945 3.932 0.632 9.8 3.7134 0.0000 SURCHARGED

960 minute winter 5 1.000 4 9.8 0.602 0.019 25.9692

960 minute winter 6 945 3.932 1.432 23.5 7.3778 0.0000 SURCHARGED

960 minute winter 6 2.001 2 65.9 0.364 0.034 1.4084

960 minute winter 7 945 3.932 0.932 11.8 5.4768 0.0000 SURCHARGED

960 minute winter 7 2.000 6 11.7 0.951 0.015 11.3547
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Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if not traced, are assumed to be direct.

No guarantee can be given that all services have been shown.
In ideal conditions the depth accuracies for the underground utilities located is +/- 10% of depth.

Utilities traced using GPR techniques show depths approximately from ground level to the top of the utility. Utilities traced using
Electromagnetic techniques provide an estimated depth which is measured from ground level to the centre of the utility. Drainage and
pipes traced using Sonde Electromagnetic techniques show depths at approximately the Invert Level.

Where services are shown as 'Taken From Records' on the drawing we are not liable for any loss that may arise due to a lack of
accuracy in that guided information.

Due to BT's policy we are not permitted to lift their inspection chamber covers.

Reference should be made to the methodology used on site as detailed within the latest version of SiteScan Procedures for Utility
Location Surveys.

SiteScan recommend that all excavations are to be carried out in accordance with HSG 47 (Avoiding Danger from Underground
Services).

Plan accuracies of the order of + or - 150mm may be achieved but this figure will depend on the depth of the service below ground
level. Where similar services run in close proximity, separation may be impossible. Successful tracing of non-metallic pipes may be
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The material contained on this plot has been reproduced from an Ordnance Survey map with permission of the controller of H.M.S.O. Crown Copyright Reserved. Licence No.100022480.
The information shown on this plan should be regarded as approximate and is intended for guidance only. No Liability of any kind whatsoever is accepted by Northumbrian Water, it's
servants or agents for any omission. The actual position of any water mains or sewers shown on the plan must be established by taking trial holes in all cases. In the case of water mains
Northumbrian Water must be given two working days notice of their intention to excavate trial holes. With effect from 1 October 2011, private lateral drains and sewers automatically
transferred to Northumbrian Water under a scheme made by the Secretary of State pursuant  to section 105A Water Industry Act 1991. These former private drains and sewers together
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Emergency Telephone Number: 0345 717 1100
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Tees Tidal Modelled Node Information

Levels (m aOD) at TS23 1PZ
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1.0 General  

1.1 Sustainable Drainage Systems (SuDS) are an environmentally 
friendly approach to managing rainfall. SuDS techniques use 
landscape features to deal with surface water with the aim to: 

1.1.1 Control the flow, volume and frequency of water leaving a 
development. 

1.1.2 Prevent pollution by intercepting silt and cleaning runoff 
from hard surfaces. 

1.1.3 Provide attractive surroundings for the community. 

1.2 The surface water drainage strategy for this development 
utilises an attenuation tank as the main SUDS feature. The 
following sections provides a brief description of these features 
and outlines the maintenance programme that should be 
adopted. 

2.0 Cleaning of the Drainage System 

2.1 Drainage systems should be inspected at regular intervals and 
where necessary, thoroughly cleaned out at the same time. Any 
defects discovered should be made good. 

2.2 The following operations should be carried out during the 
periodic cleaning of a drainage system:- 

 
 

Product Type 
 

Period Responsibility Maintenance Methods 

Silt Trap/Sump As 
necessary 
and before 
wet season 

Maintenance 
Company for 
communal 
areas 

 Sediment and debris that 
accumulated during summer 
needs to be removed before 
the wet season. 

 Inspect and clean out routinely 
prior to inlet pipework to 
minimise debris reaching the 
tank. 

 Conduct inspections more 
frequently during the wet 
season for the area where 
sediment or trash accumulates 
more often. Clean and repair as 
needed. 

Standard 
Manholes/ 
Inspection 
Chambers 

As 
necessary 

Site Owner for 
private areas. 
Maintenance 
Company for 
communal 

 Remove and clean any soil and 
vegetation that covers the 
manhole cover to prevent 
blockage of the drainage 
system at the manhole. 
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Product Type 
 

Period Responsibility Maintenance Methods 

areas  Renew/replace any 
damaged/missing bolts and 
damaged/missing manhole 
covers. 

 

Drainage Pipes Six monthly 
interval 

Site Owner for 
private areas. 
Maintenance 
Company for 
communal 
areas 

 Inspect underground drainage 
pipes to ensure that the 
distribution pipework 
arrangement is operational and 
free from blockages. If required, 
take remedial action. 

 

Hydrobrake 
Flow control 

Annually Maintenance 
Company for 
communal 
areas 

 Renew any missing/broken 
items 

 Cleaning out 

   Check outlet spigot 

Attenuation 
Tank 
 

Monthly for 
3 months 

Maintenance 
Company for 
communal 
areas 

 Inspect and identify any areas 
that are not operating correctly. 
If required, take remedial 
action. 

Monthly 
 

 

Maintenance 
Company for 
communal 
areas 

 Debris removal from catchment 
surface (where may cause risks 
to performance). 

Annually 
 

Maintenance 
Company for 
communal 
areas 

 Remove sediment from pre-
treatment structures. 

As 
necessary 

Maintenance 
Company for 
communal 
areas 

 Repair/rehabilitation of inlets, 
outlet, overflows. 

 

 

3.0 Sketches and Plans 

3.1 The locations of the above features can be found by examining 
Drawing 2373-C01 
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