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Executive Summary 

 

Description 

Patrick Parsons has been instructed by Ellen Wibye , to produce a Drainage Strategy to support the 
Planning Application for the site at Land to the rear of 10 Bidwell Gardens ,  London, N11 2AX. 

Site Parameters 

Total Area:  
Greenfield:  
Brownfield: 
Mixed Green and Brownfield: 
Existing Runoff Location:  
Ground Conditions:  
Method of Study: 
Ground Infiltration Potential: 

310m² (0.031 Ha) 
NO 
NO 
YES 
Ground 
Clay 
Desk Investigation 
Low 

Flood Risk Assessment 

Coastal:  
Fluvial:  
Pluvial:  
Groundwater:  
Other sources:  

Zone 1 
Zone 1 
Low 
Low 
Low 

Drainage Strategy / SuDS 

Infiltration Viable: 
Discharge Point (SW): 
Flow Control: 
Storage Provided: 
Discharge Point (FW): 

NO 
Sewer 
1.2 l/s 
1 in 100 Year + 40% Climate Change 
Sewer 

SuDS Elements: 
Water Quality Measures: 
Exceedance flows: 

Porous Surfacing, Hydro-Brake, Water Butt, Orifice 
Catchpits, Geotextiles, and rainwater planter 
Managed within site 

Conclusions 

The proposed development will have the opportunity to introduce sustainable drainage and the 
site is not at risk any form of flooding. 
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1.0 Introduction 

1.1 Ellen Wibye  is planning a proposed development on the site at Land to the rear of 10 Bidwell 
Gardens ,  London, N11 2AX. 

1.2 Patrick Parsons has been instructed by Ellen Wibye , to produce a Drainage Strategy to support 
the Planning Application. 

1.3 This report aims to demonstrate that a reduction in surface water run-off from the site can be 
achieved. 

1.4 The general limitations of this assessment are that: 

x Several data sources have been used in compiling this report. Whilst Patrick Parsons 
believe them to be trustworthy; it is unable to guarantee the accuracy of the information 
that has been provided by others. 

x This report is based on information available at the time of preparation. There is potential 
for further information to become available, which may create a need to modify 
conclusions drawn in this report. 

 

2.0 Location of Site 

2.1 The site is located at Bidwell Gardens in London.  A location plan is enclosed in Appendix A. 

2.2 The Local Authority is the London Borough of Haringey. 
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3.0 Site Description 

3.1 Existing Site  

3.1.1 The site is currently the rear gardens to No. 10 Bidwell Gardens. A topographical survey has 
been commissioned for the site and can be found in Appendix B.   

3.1.2 The site falls from north to south with a split level required for the development, with levels 
ranging between 62.0m AOD and 59.0m AOD. 

3.2 Existing Drainage System 

3.2.1 Sewer records were obtained from Thames Water and can be found at Appendix C. There are 
public foul water and surface water sewers located within Bidwell Gardens and Wroxham 
Gardens. 

3.2.2 There is a public 229mm diameter foul water sewer within Bidwell Gardens. The closest public 
manhole is No. 5001 with cover level 54.46m AOD and an invert level of 50.43m AOD. 

3.2.3 There is a public 229mm diameter foul water sewer within Bidwell Gardens. The closest public 
manhole is No. 5001 with cover level 54.45m AOD and an invert level of 50.90m AOD. 

3.2.4 There are also public surface and foul water sewers located within the rear garden of No. 10 
Bidwell gardens, which may be the most appropriate point of connection. 

3.3 Existing Geology 

3.3.1 The geology of the site has been ascertained by reference to the 1:50,000 British Geological 
Survey website. The data provided on the website indicates the bedrock and superficial drift 
geology for the site. 

3.3.2 The strata of the site (bedrock geology) comprises London Clay formation, described as 
follows: 

͞London ClaǇ Foƌmaƚion - Clay, Silt and Sand. Sedimentary Bedrock formed approximately 48 
to 56 million years ago in the Palaeogene Period. Local environment previously dominated by 
deep seas. These sedimentary rocks are marine in origin. They are detrital and comprise 
coarse- to fine-grained slurries of debris from the continental shelf flowing into a deep-sea 
enǀiƌonmenƚ͕ foƌming diƐƚincƚiǀelǇ gƌaded bedƐ͘͟ 

3.4 Geological Assessment 

3.4.1 Boreholes in the local area indicate clay with no head deposits. 

3.4.2 It has not been possible to undertake site investigations at the time of writing this report to 
determine the underlying geology. It is recommended that a full geotechnical investigation be 
completed prior to any detailed design of the scheme. 
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3.4.3 Based on the desk study information on the geology of the site, infiltration is not likely to be 
suitable for the development. The requirement for a positive surface water discharge has been 
considered in this report. 

3.5 Hydrogeology Setting 

3.5.1 The Environment Agency (EA) mapping service, as provided by Magic Map, indicates the 
aquifer designation for the bedrock and superficial drift geology and the groundwater 
vulnerability in the area. The mapping, as included at Appendix D, provide the following 
information for the site: 

Geology Map Site Description 

Aquifer Designation (Bedrock) Unproductive 

Aquifer Designation (Superficial Drift) Unproductive 

Groundwater Vulnerability Unproductive 

Groundwater Source Protection Zone None 

3.6 Hydrology 

3.6.1 The nearest strategic watercourse is the New River, located 1.2km to the south east of the 
site. 
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4.0 Site Run-Off 

4.1 Existing Surface Water Runoff 

4.1.1 The site has been previously developed, but an analysis of the Greenfield run-off rate is 
appropriate and will be made for the developable site area of 0.031 hectares. 

4.1.2 The Greenfield run-off rates have been calculated for the existing site. The existing site run-
off rates have been calculated based on the Interim Code of Practice for Sustainable Drainage 
Systems, Chapter 6 using the Micro Drainage design software. The output from the software 
analysis can be found at Appendix E. 

4.1.3 The Qbar (rural) value for the site is 0.2 litres per second. A technical assessment has been 
made for the site of the most appropriate flow rate suiting the site constraints as follows: 

Flow Rate 
(Standard) 

Flow Rate 
(l/s) 

Method of 
control Constraints 

Qbar 
Rural 0.2 - Too low for a flow control 

3 x Qbar 0.6 - Too low for a flow control 

- 2.0 Hydro-Brake 1. Low flow rate indicates high level of silt removal required. 
2. Hydrobrake chamber must be constructible. 

Infiltration 0 None Site must be suitable for infiltration 

4.2 Greenfield Run-Off Assessment 

4.2.1 An assessment of the most appropriate flow restriction on site can be made with an 
engineering judgement made on the following parameters: 

x Proposed depth of surface water system. Shallow systems will not be able to construct 
certain flow controls. 

x Risk of blockages, open drainage systems and conventional piped systems will have a 
significantly higher chance of blockage. 

x Potential for soakage or a hybrid solution with some infiltration and some positive 
discharge. 

x The existing use of the site (green/brown field) and the most appropriate reduction in 
surface water flows from the proposed development. 

x Potential development costs and the viability of achieving very low flow rates on sites. 
x Manufacturer limits, with Hydro-International stating they can achieve between 0.7 and 

550 l/s on their product range. 

4.2.2 Infiltration has not been selected, based on the geotechnical information provided within this 
report. 

4.2.3 A flow control of 2.0 litres per second is recommended, which is the minimum recommended 
to prevent blockages. However, the proposed system results in flows less than this (1.2 l/s).  
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5.0 Proposed Development 

5.1.1 The proposal is for 1 No. residential unit.  A site layout can be found at Appendix F. 

5.2 Infiltration Potential 

5.2.1 The geotechnical information provided in this report indicates that standard infiltration 
methods will not be suitable on site, subject to BRE testing. In addition, there is limited space 
to site any infiltration devices. 

5.2.2 The table below summarises the potential for infiltration.  

Low infiltration potential: There is a low potential for infiltration SuDS in parts of the Site. 
Comments: It is likely that the underlying geology at the Site, or in areas of the site, is relatively 
impermeable which would limit the effectiveness of a proposed infiltration SuDS scheme. 
Recommendations: Infiltration SuDS should be focused in more suitable parts of the site. If a 
site investigation confirms that infiltration SuDS are not possible at the site, then attenuation 
SuDS with a controlled discharge into a nearby surface water feature or existing surface water 
drainage is recommended. 

YES 

Moderate infiltration potential: There is a moderate potential for infiltration SuDS in parts of 
the Site. 
Comments: It is likely that the permeability of the underlying material at the site would be 
suitable for infiltration drainage. However, there may be constraints on the use of infiltration 
SuDS because of any of the following: a high water-table, the limited thickness of the receiving 
formation, the potential for a significant range in permeability in the underlying geology and 
confirmation of the infiltration capacity is recommended. 
Recommendations: A site investigation is recommended to investigate groundwater levels and 
formation thickness and to confirm that infiltration rates at the site are sufficient to 
accommodate an infiltration SuDS feature. If a site investigation confirms that infiltration SuDS 
are possible at the Site then assorted options can be considered for infiltration SuDS and these 
include infiltration trenches, soakaways, swales, permeable pavements and infiltration basins 
without outlets. 

NO 

High infiltration potential: There is a high potential for infiltration SuDS in parts of the Site. 
Comments: It is likely that the underlying geology at the Site is highly permeable and an 
infiltration SuDS scheme should be possible at the Site. Groundwater levels are expected to be 
sufficiently deep at the site. 
Recommendations: A site investigation is recommended to confirm the high infiltration capacity 
and the depth of the winter water table. Assorted options can be considered for infiltration SuDS 
and these include infiltration trenches, soakaways, swales, permeable pavements and 
infiltration basins without outlets. 

NO 
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6.0 Sustainable Drainage Assessment 

6.1 SuDS Hierarchy 

6.1.1 Options for the destination for the run-off generated on site have been assessed in line with 
ƚhe ƉƌioƌiƚiƐaƚion Ɛeƚ oƵƚ in ƚhe BƵilding RegƵlaƚionƐ Paƌƚ H docƵmenƚ and DEFRA͛Ɛ Dƌafƚ 
National Standards for SuDS as follows: 

Discharge to Ground Not viable based on desk study 

Discharge to Watercourse No watercourses in area 

Discharge to Surface Water Sewer Selected Option 

Discharge to Other Sewer N/A 

6.1.2 The indicative potential for different SuDS devices has been assessed and can be seen in the 
table below: 

SuDS 
Feature 

Environment
al benefits 

Water quality 
improvement 

Suitability for 
low permeability 

soils (k<10-6) 

Ground-
water 

recharge 

Suitable for 
small / 

confined 
sites? 

Site 
specific 

restrictions 

Appropriate 
for subject 

site? 

Wetlands 3� 3 3 X X Site 
Constraints No 

Retention 
ponds 3 3 3 X X Site 

Constraints No 

Detention 
basins 3 3 3 X X Site 

Constraints No 

Infiltration 
basins 3 3 X 3 X Site 

Constraints No 

Soakaways X 3 X 3 3 Poor Ground No 

Underground 
storage X X 3 X 3 None Yes 

Swales 3 3 3 3 X Site 
Constraints No 

Filter strips 3 3 3 3 X Site 
Constraints No 

Rainwater 
harvesting X 3 3 3 3 None Yes 

Permeable 
paving X 3 3 3 3 None Tanked 

Green roofs 3 3 3 X 3 Site 
Constraints No 

Rain Garden 
(external) 3 3 3 X X None Yes 

Rain Garden 
(planter) 3 3 3 X X None Yes 
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6.2 Detailed SuDS Assessment 

6.2.1 To maximize the potential use of SuDS at the site, a review has been undertaken in accordance 
with the SuDS Hierarchy (refer to SuDS: A Practical Guide prepared by the Environment 
Agency).  

6.2.2 The following table indicates the potential setting for SuDS elements: 

 Description Setting Required Area 

Green Roof 
A planted soil layer is constructed on the roof of a 
building to create a living surface. Water is stored 
in the soil layer and absorbed by vegetation. 

Building Building integrated 

Rainwater 
Harvesting 

Rainwater is collected from the roof of a building 
or from other paved surfaces and stored in an 
overground or underground tank for treatment 
and reuse locally. Water could be used for toilet 
flushing and irrigation. 

Building 
Water storage 
(underground or above 
ground) 

Soakaway 

A soakaway is designed to allow water to quickly 
soak into permeable layers of soil. Constructed 
like a dry well, an underground pit is dug filled with 
gravel or rubble. Water can be piped to a 
soakaway where it will be stored and allowed to 
gradually seep into the ground. 

Open Space Dependant on Run-off 
volumes and soils 

Filter Strip 
Filter strips are grassed or planted areas that 
runoff can run across to promote infiltration and 
cleansing. 

Open Space Maximum length 5 metres 

Permeable 
Paving 

Paving which allows water to soak through. Can 
be in the form of paving blocks with gaps between 
solid blocks or porous paving where water filters 
through the block itself. Water can be stored in the 
sub-base beneath or allowed to infiltrate into 
ground below. 

Street / 
Open Space 

Can typically drain double 
its area 

Bioretention 
Area 

A vegetated area with gravel and sand layers 
below designed to channel, filter and cleanse 
water vertically. Water can infiltrate into the 
ground below or drain to a perforated pipe and be 
conveyed elsewhere. Bioretention systems can 
be integrated with tree-pits or gardens. 

Street / 
Open Space 

Typically, surface area is 5-
10% of drained area with 
storage below. 

Swale 

Swales are vegetated shallow depressions 
designed to convey and filter water. These can be 
µZeW¶ ZheUe ZaWeU gaWheUV abRYe Whe VXUface, RU 
µdU\¶ ZheUe ZaWeU gaWheUV iQ a gUaYel la\eU 
beneath. Can be lined or unlined to allow 
infiltration. 

Street / 
Open Space 

Account for width to allow 
safe maintenance typically 
2-3 metres wide. 

Hardscape 
Storage 

Hardscape water features can be used to store 
run-off above ground within a constructed 
container. Storage features can be integrated into 
public realm areas with a more urban character. 

Open Space 
Could be above or below 
ground and sized to storage 
need. 

Pond / Basin 

PRQdV caQ be XVed WR VWRUe aQd WUeaW ZaWeU. µWeW¶ 
ponds have a constant body of water and run-off 
iV addiWiRQal, Zhile µdU\¶ SRQdV aUe emSW\ during 
periods without rainfall. Ponds can be designed to 
allow infiltration into the ground or to store water 
for a period of time before discharge. 

Open Space Dependant on runoff 
volumes and soils. 

Wetland 

Wetlands are shallow vegetated water bodies 
with a varying water level. Specially selected plant 
species are used to filter water. Water flows 
horizontally and is gradually treated before being 
discharged. Wetlands can be integrated with a 
natural or hardscape environment. 

Open Space 

Typically, 5-15% 
of drainage area 
to provide good 
treatment. 

Underground 
Storage 

Water can be stored in tanks, gravel or plastic 
crates beneath the ground to provide attenuation. Open Space Dependant on runoff 

volumes and soils. 
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6.2.3 This review highlights the components referenced in the SuDS Hierarchy and provides 
recommendations on whether the components could be incorporated into the development.  

Component Recommendation / Opinion 

Green (living) roofs or 
Blue/Green roof systems 

There is no scope for a green roof on the development due to the format of 
the roof.  ↓ 

Basins and Ponds There is no potential for basins and ponds on the site. ↓ 

Filter Strips and Swales There is no scope for use of surface mounted SuDS on the scheme to convey 
water ↓ 

Infiltration Devices Infiltration devices will not be viable on site. ↓ 

Permeable Surfaces and 
Filter Drains Porous surfaces are viable to manage surface water run-off. ↓ 

Tanked Systems It is unlikely that these will be required. ↓ 

6.2.4 The proposed drainage system incorporates sustainable drainage features in accordance with 
the SuDS hierarchy, current legislation and best practice as much as practicable on site.  

6.2.5 There may be an opportunity for further small-scale bespoke SuDS elements (such as planters 
and filtration beds) to be included as part of the landscaping proposals. These should be 
considered fully before construction commences. 
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7.0 Drainage Proposal 

7.1 Surface Water Drainage 

7.1.1 Surface water drainage at the site will follow the Sustainable Drainage Systems (SuDS) 
management train.  The surface water from the site will discharge into the existing public 
sewer at a restricted rate. A Drainage Plan can be found at Appendix G. 

7.1.2 New climate change allowances have been in force since February 19th 2016. The new 
allowances take into consideration the design life of the development, flood zone, 
development type and geographical location. 

7.1.3 Based on these parameters, the Central value for rainfall intensity should be used. Based on 
Table 2 (shown below), this is a range between 20% and 40% for the central and upper end 
values. Therefore, it is appropriate to use 40% on this development for design. 

 

7.1.4 Any water up to a 1 in 100 year storm event including 40% climate change will be attenuated 
within the curtilage of the site in the proposed drainage system.  

7.1.5 National SuDS standards, the Design and Construction Guidance 2020 and Sewers for 
Adoption recommend that the 1 in 30 year storm event is managed below ground with 
exceedance flows managed above ground.  

7.1.6 Hydraulic calculations have been undertaken, which can be found at Appendix H. 

7.2 Adoptable Drainage 

7.2.1 Sewers for Adoption (7th and 6th Edition) are guidance documents used by the water 
companies to approve and review drainage designs that are offered to them (or vested) for 
adoption. This is usually via a S104 or similar agreement.  

7.2.2 As of 1st April 2020, the Design and Construction Guidance documentation will replace both 
the previous versions and will be mandatory as part of the Code for Adoption agreements. 
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7.2.3 Appendix C of the Design and Construction Guidance (DCG) is in effect the replacement for 
Sewers for Adoption (SfA) 6th and 7th edition. 

7.2.4 The table below indicates the type of drainage element that is currently allowed to be offered 
for adoption under DCG 2020, with the previous allowances shown for reference. 

 

7.2.5 The drainage elements on this system that are intended to be offered for adoption have been 
shown on the drainage plan. 

7.3 Designing for Exceedance Events 

7.3.1 Current best practice guidance on flood risk requires an evaluation of how rainfall events 
beyond the design capacity of the proposed drainage system would be managed and what 
effects they are likely to have on flood risk at the site or surrounding areas. 

7.3.2 Should a rainfall event exceeding the 1.0% AEP (1 in 100 year) event plus climate change event 
occur, the proposed storage and flow paths of surface water should be considered. 

7.3.3 The site ground conditions indicate that surplus water will flow from the north to the south, 
with reasonably good infiltration into the ground. 

7.3.4 The surface water SuDS features included for the 1 in 100-year storm will be designed with 
sufficient resilience to manage and convey exceedance flows away from any properties to 
minimise risk. 

7.3.5 Indicative exceedance pathways have been shown on the drainage layout, with further 
information to be defined once the detailed levels of the scheme have been developed. 
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7.4 Designing for System Failure 

7.4.1 Current best practice on sustainable drainage design should consider failure of the surface 
water system and potential blockages from multiple sources.  

7.4.2 The potential risks to the surface water system have been indicated below: 

Risk Description Comments / Recommendations 

Blockage Potential blockage of outfall from surface 
water system 

Regular inspection and maintenance of the 
drainage system should be undertaken in line 
with the findings of this report. 

Failure Potential blockage of outfall from flow control 
failure or build-up of debris 

Regular inspection and maintenance of the 
drainage system should be undertaken in line 
with the findings of this report. 

Surcharge 
Potential back-up of system due to 
surcharging or poorly maintained public 
surface water infrastructure or watercourse 

Regular inspection and maintenance of the 
drainage system should be undertaken in line 
with the findings of this report. 

Blockage Potential risk of flooding due to build-up of 
sediment within system 

Catchpit manholes have been provided to 
remove solids and sediment. Regular 
inspection and maintenance of the drainage 
system should be undertaken in line with the 
findings of this report. 

Failure 
Potential risk of surface water flows from poor 
maintenance of surface mounted SuDS 
features (such as porous paving or swales) 

Regular inspection and maintenance of the 
surface mounted SuDS should be undertaken 
in line with the findings of this report.  

Surcharge 

Potential risk of additional surface water flows 
or overland flows from extreme (exceedance 
storm) events in adjacent sites causing the 
surface water system to be overloaded. 

Exceedance flow routes have been assessed 
and shown on the drainage layout. 

Failure 
Potential risk from failure of third-party 
specialist equipment such as pump stations 
or interceptors 

Not applicable 

Blockage Potential risk from poor maintenance of 
gullies Not applicable 

Blockage 
Potential reduction in infiltration on site from 
compaction of soils during the construction 
phase 

Ground consolidation should not have a major 
impact.  

Failure 

Poor planting and maintenance of green 
areas could reduce the hydraulic properties of 
SuDS devices (and amenity/biodiversity 
benefits) 

Not applicable 

7.5 Urban Creep 

7.5.1 Urban Creep is the conversion of permeable surfaces to impermeable over time. e.g. 
impermeable surfacing of front gardens to provide additional parking spaces, extensions to 
existing buildings, creation of large patio areas. The consideration of urban creep (is best) 
assessed on a site by site basis but is limited to residential development only. 

7.5.2 It is important that the appropriate allowance for urban creep is included in the design of the 
drainage system over the lifetime of the proposed development. The allowances set out below 
are applied to the impermeable area within the property curtilage: 



 

Drainage Strategy   Page | 12  
Land to the rear of 10 Bidwell Gardens  
A20193 patrickparsons.co.uk 

 

7.5.3 Note where the inclusion of the appropriate allowance would increase the total impermeable 
area to greater than 100%, 100% should be used as the maximum. 

7.5.4 The proposed development has scope for expansion. Based on this, 10% allowance for urban 
creep is required for the development and has been allowed for in the calculations. 

7.6 Construction Phase Drainage 

7.6.1 It is an offence to cause or knowingly permit the entry of poisonous, noxious or polluting 
material into the water environment. Prosecution may ensue if the pollution is serious enough 
to lower the ecological status of the water body in terms set by the Water Framework 
Directive (2000/60/EC).  

7.6.2 The polluter does not have to be prosecuted first for remediation of damage to be required. 
If water pollution is serious enough to be classed as environmental damage the damage will 
require to be remediated such that the area is returned to the condition it would have been 
in if the damage had not occurred. 

7.6.3 An offence may also be committed if environmental damage or the threat of environmental 
damage is not reported by the polluter or if no action is taken by the polluter to prevent 
further damage. Third parties (e.g. private water supply users, landowners, recreational users 
and ƚhe ƉƵblicͿ ǁho maǇ be affecƚed bǇ ƉoƐƐible damage maǇ alƐo ƌeƉoƌƚ ͚ƌiƐk͛ of 
environmental damage to the enforcing authority; in this instance an offence may be 
committed if action is not taken to prevent the potential environmental damage occurring. 

7.6.4 The principles of Sustainable Drainage Systems (SuDS) shall be applied to all components of 
design and construction regarding surface water management. Any design or site works that 
may impact on the site drainage or water quality shall: 

x Soakaway where soils allow 
x Consider and manage erosion 
x Retain any silts on site and prevent silts from discharging into watercourses or drains 
x Remove pollutants in surface water 
x Keep runoff rates at existing greenfield runoff 
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x Prevent accidental spillages reaching watercourses. 

7.6.5 As infiltration is not expected to be viable on site, the temporary drainage for the development 
will be in the form of land drainage with discharge into the existing sewer, with the 
appropriate levels of treatment. 

7.6.6 Pollution will be controlled via the use of catchpit manholes and geotextiles. 

7.6.7 Any potentially hazardous substances (i.e. form plant / deliveries) will be within a controlled 
compound with a separate drainage system that will contain a penstock valve / containment 
kit in the event of a spillage. 

7.7 Foul Water Drainage 

7.7.1 The foul water for the development will discharge into the existing public sewer. Foul water 
flows are anticipated to be 0.046 litres per second based on 4000 litres per dwelling per day 
in accordance with Sewers for Adoption 7th Edition and the Design and Construction Guidance 
2020. 
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8.0 Water Quality 

8.1 Water Quality Overview 

8.1.1 A key requirement of any SuDS system is that it protects the receiving water body from the 
ƌiƐk of ƉollƵƚion͘ ThiƐ can be effecƚiǀelǇ managed bǇ an aƉƉƌoƉƌiaƚe ͞ƚƌain͟ oƌ ƐeƋƵence of 
SuDS components that are connected in series.  

8.1.2 The frequent and short duration rainfall events are those that are most loaded with potential 
contaminants (silts, fines, heavy metals and various organic and inorganic contaminants). 
Therefore, the first 5-10 mm of rainfall (first flush) should be adequately treated with SuDS. 

8.1.3 The minimum number of treatment stages will depend on the sensitivity of the receiving water 
body and the potential hazard associated with the proposed development SuDS Manual 
(CIRIA, 2015).  

8.1.4 The proposed development is a combination of very low (roof water) to low hazard (runoff 
from small car parking areas), as indicated on the table below: 

Hazard Source of Hazard 
Present 

Very Low Residential Roof drainage. YES 

Low 
Residential amenity uses including low usage car parking spaces and 
roads, other roof drainage 

YES 

Medium 
Commercial, industrial uses including car parking spaces and roads 
(excluding low usage road, trunk roads and motorways) 

NO 

High 
Areas used for handling and storage of chemicals and fuels, handling of 
storage and waste 

NO 

8.1.5 The site does lie within a source protection zone and therefore additional treatment stages 
are required. However, infiltration is not viable for this scheme. 

8.1.6 The treatment processes provided by different SuDS components will have varying capabilities 
for removal of different types of contaminants as per the table below: 

Hazard Requirements for discharge to surface water and groundwater 
Present 

Very Low Removal of gross solids and sediments only. YES 

Low Simple index approach YES 

Medium 
Surface water: Simple index approach 
Ground water: Simple index approach and risk screening 

NO 

High 
Guidance and risk assessment process in HA (2009). Discharge may 
require environmental permit or licence. Obtain pre-permitting advice 
from environmental regulator. Risk assessment likely to be required. 

NO 
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8.2 Simple Index Approach 

8.2.1 The index approach as defined by CIRIA C753 (the SuDS Manual) defines the index approach 
to water quality in three steps as defined in Box 26.2 below: 

 

8.3 Step 1- Allocate Potential Hazards 

8.3.1 To deliver adequate treatment, the selected SuDS components should have a total pollution 
mitigation index (for each contaminant type) that equals or exceeds the pollution hazard index 
(for each contaminant type): 

Toƚal SƵDS miƚigaƚion indeǆ ш pollƵƚion haǌard indeǆ 

(for each contaminant type) (for each contaminant type) 

8.3.2 Where the only destination of the runoff is to a surface water ʹ that is there is no infiltration 
from the SuDS to groundwater ʹ the surface water indices should be used. 

8.3.3 In England and Wales, where the principal destination of the runoff is to a surface water, but 
small amounts of infiltration may occur from unlined components (Interception), then the 
groundwater indices should be used for the discharge to groundwater, and the surface water 
indices should be used for the main surface water discharge (as suggested in Table 26.3).  

8.3.4 Where the principal destination of the runoff is to groundwater, but discharges to surface 
waters may occur once the infiltration capacity is exceeded, the groundwater indices should 
be used, as suggested in Table 26.4. The risk to surface waters will be low, as dilution will be 
high for large events, so treatment is not required. 

8.3.5 The pollution indices for this site have been selected using the guidance in CIRIA C753 and are 
as per Table 26.2 below: 
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8.3.6 The identified hazard levels are as follows: 

� Total Suspended Solids (TSS)  0.70 
� Metals    0.60 
� Hydrocarbons   0.45 

8.3.7 Treatment has been provided in the form of catchpit manholes to remove sediment and 
contaminated particles and geotextiles within the porous paving as a filter medium. 
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8.4 Treatment with Discharge to Surface Water 

8.5 As the site is discharging to a watercourse or sewer, Table 26.3 of the CIRIA C753 manual is 
used to evaluate the water quality mitigation measures offered by the proposed drainage 
system.  

8.5.1 The identified hazard remediation levels are as follows: 

     Hazard  Treatment Result 
� Total Suspended Solids (TSS)  0.70  0.7  0 
� Metals    0.60  0.6  0 
� Hydrocarbons   0.45  0.7  0 
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9.0 Flooding Information 

9.1.1 As set out in the National Planning Policy Framework (NPPF), inappropriate development in 
areas at risk of flooding should be avoided by directing development away from areas at 
highest risk, but where development is necessary, making it safe without increasing flood risk 
elsewhere. For these purposes:  

x ͞aƌeaƐ aƚ ƌiƐk of flooding͟ meanƐ land ǁiƚhin Flood ZoneƐ Ϯ and ϯ͖ oƌ land ǁiƚhin Flood 
Zone 1 which has critical drainage problems, and which has been notified to the local 
planning authority by the Environment Agency;  

x ͞flood ƌiƐk͟ meanƐ ƌiƐk fƌom all ƐoƵƌceƐ of flooding - including from rivers and the sea, 
directly from rainfall on the ground surface and rising groundwater, overwhelmed sewers 
and drainage systems, and from reservoirs, canals and lakes and other artificial sources.   

9.1.2 Flooding information for Planning from the Environment Agency (EA) has shown that the site 
lies within Flood Zone 1, as found in the map at Appendix J.  

9.1.3 As the site is within Flood Zone 1, no further data was requested from the Environment 
Agency. 

9.1.4 As part of the data capture, data and mapping from the Haringey Strategic Flood Risk 
Assessment (SFRA) was sought. This will be included and references in the relevant sections 
below. 
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10.0 Flood Risk 

10.1.1 The data on the EA͛Ɛ ǁebƐiƚe in ƚheiƌ ƵƉdaƚed maƉƉing͕ ƐhoǁƐ ƚhe Ɛiƚe haƐ a ͞ǀeƌǇ loǁ͟ ƌiƐk of 
flooding. 

10.1.2 The EA confirmed that the proposed development site is located in Flood Zone 1 for Planning. 

10.1.3 According to Table 2 of National Planning Policy Framework (NPPF), the development, being 
ƌeƐidenƚial͕ iƐ claƐƐed aƐ ͚moƌe ǀƵlneƌable͛͘  

10.1.4 Accoƌding ƚo NPPF Table ϯ ͚Flood RiƐk VƵlneƌabiliƚǇ and Flood Zone ComƉaƚibiliƚǇ͕͛ ƚhe 
development should be permitted. 
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10.2 Sequential Test 

10.2.1 Local Planning Authorities (LPA) are encouraged to take a risk-based approach to proposals 
for development in or affecting flood risk areas through the application of the Sequential Test 
and the objectives of this test are to steer new development away from high risk areas towards 
those at lower risk of flooding.  

10.2.2 However, in some areas where developable land is in short supply, there can be an overriding 
need to build in areas that are at risk of flooding. In such circumstances, the application of the 
Sequential Test is used to ensure that the lower risk sites are developed before the higher risk 
ones. 

10.2.3 NPPF (PPS25) states that the Sequential Test should be applied at all stages of the planning 
ƉƌoceƐƐ and ƚhe Ɛƚaƌƚing Ɖoinƚ iƐ geneƌallǇ ƚhe Enǀiƌonmenƚ AgencǇ͛Ɛ flood ǌone maƉƐ͘  

10.2.4 These maps and the associated information are intended for guidance and cannot provide 
details for individual properties. They do not consider other considerations such as existing 
flood defences, alternative flooding mechanisms and detailed site-based surveys. They do, 
however, provide high level information on the type and likelihood of flood risk in any area of 
the country.  

10.2.5 The site is within Flood Zone 1 and therefore the sequential test is not applicable. 

10.3 Exception Test 

10.3.1 The Exception Test is an additional test to be applied by decision-makers following application 
of the Sequential Test.  The Exception Test has two elements as shown below, both of which 
must be satisfied for development in a flood risk area to be considered acceptable. 

10.3.2 The Exception Test is only appropriate for use when there are large areas in Flood Zones 2 and 
3, where the Sequential Test alone cannot deliver acceptable sites, but where some continuing 
development is needed for wider sustainable development reasons, considering the need to 
avoid social or economic blight and the need for essential civil infrastructure to remain 
operational during floods. 

10.3.3 For the Exception Test to be passed: 

a. It must be demonstrated that the development provides wider sustainability benefits 
to the community that outweigh flood risk, informed by a SFRA; and, 

b. A site-specific FRA must demonstrate that the development will be safe for its 
lifetime, without increasing flood risk elsewhere and, where possible, reducing flood 
risk overall. 

10.3.4 The NPPF does not request an exception test. 

  



 

Drainage Strategy   Page | 21  
Land to the rear of 10 Bidwell Gardens  
A20193 patrickparsons.co.uk 

10.4 Fluvial Flooding Risk 

10.4.1 The Environment Agency flood information there is no risk of fluvial flooding on site. 

10.5 Historic Flood Data 

10.5.1 The Environment Agency and Haringey Council have no information indicating that the site 
was flooded historically from fluvial sources.  

10.6 Groundwater  

10.6.1 Groundwater flooding is caused by the emergence of water originating from sub-surface 
permeable strata. A ground water flood event results from a rise in ground water level, enough 
for the water table to intersect the ground surface and inundate low lying land.  Groundwater 
floods may emerge from either a single point or diffuse locations.  

10.6.2 The underlying strata throughout the area and investigations into the SFRA geology data 
suggest that there is a risk of groundwater emergence which is likely to relate to the geology 
of the area. However, groundwater flooding risks are often highly localised, and dependent 
upon geological interfaces between permeable and impermeable subsoils. Therefore, 
sustainable construction techniques for surfacing will minimise any potential groundwater 
risk. 

10.6.3 The Haringey SFRA has no information indicating that the site is at an elevated risk of 
groundwater flooding.  

10.7 Flooding from Sewers 

10.7.1 Flooding from sewers can occur because of different reasons; if sewers are blocked during the 
heavy rainfalls, or if sewer cannot provide adequate capacity, then flooding can cause a large 
amount of damage.  

10.7.2 The Haringey SFRA has no records indicating the site has been flooded by sewers historically. 

10.8 Flooding from Reservoirs  

10.8.1 Reservoir flooding is extremely unlikely to happen.  There has been no loss of life in the UK 
from reservoir flooding since 1925.  All large reservoirs must be inspected and supervised by 
reservoir panel engineers. As the enforcement authority for the Reservoirs Act 1975 in 
England, the Environment Agency ensures that reservoirs are inspected regularly, and 
essential safety work is carried out. 

10.8.2 However, in the unlikely event that a reservoir dam failed, a large volume of water would 
escape at once and flooding could happen with little or no warning.  If the site is within a risk 
area, plans should be made for safe evacuation and escape.  Residents may need to evacuate 
immediately, know the safest route to safety, and be ready to follow the advice of emergency 
services.  
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10.8.3 The EA data indicates that the site is not at risk from reservoir flooding.  

10.9 Surface Water Flooding 

10.9.1 Overland flow / surface water flooding typically arise because of intense rainfall, often of short 
duration, that is unable to soak into the ground or enter drainage systems. It can run quickly 
off land and result in localised flooding.  

10.9.2 The Environment Agency has produced illustrative mapping (Flood Map for Surface Water) 
relating to flooding risks from surface water. They are classified as Flood Hazard Maps for the 
purpose of the Flood Risk Regulations 2009. These maps are the next generation on from the 
ƉƌeǀioƵƐ ͞Aƌea SƵƐceƉƚible ƚo SƵƌface Waƚeƌ Flooding͟ maƉƐ͕ ǁhich aƌe conƚained ǁiƚhin ƚhe 
SFRA. 

10.9.3 The EA maps show high resolution image and indicative flow paths for pluvial events. The 
maps are based on coarse level data and indicate ridges, valleys and flat spots where water 
would collect. Typically, the flow paths follow valleys, rivers and watercourses.  

10.9.4 The surface water maps and the associated information are intended for guidance only and 
cannot provide details for individual properties. They do, however, provide high level 
information and indicate areas in which surface water flooding issues should be investigated 
further. The risk categories are classified as follows: 

x Very low probability of flooding ʹ This zone is assessed as having less than a 1 in 1000 
annual probability of surface water flooding. 

x Low probability of flooding ʹ This zone comprises land assessed as having between a 1 in 
100 and 1 in 1000 annual probability of surface water flooding. 

x Medium probability of flooding - This zone comprises land assessed as having between a 
1 in 30 and 1 in 100 annual probability of surface water flooding. 

x High probability of flooding ʹ This zone is assessed as having greater than a 1 in 30 annual 
probability of surface water flooding. 

10.9.5 A review of the EA mapping indicates there is no risk of surface water flooding to the site.  
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11.0 Maintenance 

11.1.1 Maintenance of SuDS drainage should be in accordance with the guidance presented in CIRIA 
FacƚƐheeƚ ͞Mainƚenance of SƵDS͟ MaǇ ϮϬϭϳ͘ A deƚailed mainƚenance Ɖlan foƌ ƚhe Ɛcheme ǁill 
be generated by the appointed owner/maintainer of the site or a selected maintenance 
company and this section is for guidance only. 

11.1.2 Maintenance operations can be divided into the following categories: 

x Regular (or routine frequent) - this covers items that are carried out typically with a 
frequency from monthly to annually. It includes item such as inspection and monitoring, 
litter removal, grass cutting or other vegetation management, sweeping permeable 
pavements. 

x Infrequent (or routine infrequent) - this covers items that are required typically with a 
frequency from annually up to 25 years (or possibly greater). It includes items such as 
wetland vegetation management, silt removal from swales, ponds or wetlands, scarifying 
and spiking infiltration basins and gravel replacement to filter drains. 

x Remedial (or reactive) - this covers maintenance that is not usually required, but may be 
necessary as a result of vandalism, accidental damage, rainfall that exceeds the design 
capacity or similar events. Examples include repair of erosion in a swale or repair of 
permeable surfaces blocked for example by mixing concrete on them. 

11.2 Riparian Responsibility 

11.2.1 If a resident owns land adjoining, above or with a portion of the drainage system running 
ƚhƌoƵgh iƚ͕ ƚheǇ haǀe ceƌƚain ƌighƚƐ and ƌeƐƉonƐibiliƚieƐ͘ In legal ƚeƌmƐ ƚheǇ aƌe a ͚ƌiƉaƌian 
oǁneƌ͛͘ If ƚheǇ ƌenƚ ƚhe land͕ ƚheǇ ƐhoƵld agƌee ǁiƚh ƚhe oǁneƌ ǁho ǁill manage these rights 
and responsibilities. 

11.2.2 Iƚ iƐ ƌecommended ƚhaƚ ƚhe oǁneƌ͛Ɛ aƉƉoinƚed Managemenƚ ComƉanǇ handle ƚhe 
maintenance of all underground drainage and all SuDS devices, with the following exceptions: 

x Inspecting and cleaning out any surface mounted hard drainage systems (such as channel 
drains); 

x Inspecting and cleaning out (or reporting) SuDS systems on a small scale (such as garden 
ditches and swales). 

11.3 Allowing for Replacement 

11.3.1 The design life of some SuDS elements and drainage elements of the proposed system is 
shorter than the predicted design life of the development. Therefore, the design and 
maintenance regime consider any potential replacement works (such as replacing permeable 
paving). 
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11.3.2 Regular inspection of the drainage system should be as per the tables below. 

Operation and maintenance requirements for Surface Water Systems 
 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 

Inspect for sediment and debris in catchpit 
manholes and gullies. Clean out as required 

Twice Annually 

Cleaning of gutters and any filters on downpipes 
Annually (or as required based on 
inspections) 

Trimming any roots that may be causing 
blockages 

Annually (or as required) 

Occasional Maintenance 
Remove sediment and debris from catchpits, 
gullies, attenuation devices and inside of 
concrete manhole rings 

As required, based on inspections 

Remedial Actions 

Reconstruct and/or replace components, if 
performance deteriorates or failure/blockage 
occurs 

As required 

Replacement of clogged components (flow 
restriction) 

As required 

Monitoring 

Inspect silt traps/gullies/catchpits and note rate 
of sediment accumulation 

Monthly in the first year and then 
annually 

Check flow control chamber and attenuation 
devices 

Annually 

 

  



 

Drainage Strategy   Page | 25  
Land to the rear of 10 Bidwell Gardens  
A20193 patrickparsons.co.uk 

Operation and maintenance requirements for Pervious Pavements 
 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 
Brushing and vacuuming (standard cosmetic 
sweep over whole surface) 

Once a year, after autumn leaf fall, or 
reduced frequency as required, based 
on site-specific observations of 
clogging oƌ manƵfacƚƵƌeƌ͛Ɛ 
recommendations ʹ pay attention to 
areas where water runs onto pervious 
surface from adjacent impermeable 
areas as this area is most likely to 
collect the most sediment 

Occasional Maintenance 

Stabilise and mow contributing and adjacent 
areas 

As required 

Removal of weeds or management using 
glyphospate (or suitable alternative as approved 
by the WHO) applied directly into the weeds by 
an applicator rather than spraying 

As required ʹ once per year on less 
frequently used pavements 

Remedial Actions 

Remediate any landscaping which, through 
vegetation maintenance or soil slip, has been 
raised to within 50 mm of the level of the paving 

As required 

Remedial work to any depressions, rutting and 
cracked or broken blocks considered detrimental 
to the structural performance or a hazard to 
users, and replace lost jointing material 

As required 

Rehabilitation of surface and upper substructure 
by remedial sweeping 

Every 10 to 15 years or as required (if 
infiltration performance is reduced 
due to significant clogging) 

Monitoring 

Initial inspection 
Monthly for three months after 
installation 

Inspect for evidence of poor operation and/or 
weed growth ʹ if required, take remedial action 

Three-monthly, 48 h after large storms 
in first six months 

Inspect silt accumulation rates and establish 
appropriate brushing frequencies 

Annually 

Monitor inspection chambers Annually 
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12.0 Summary and Conclusions 

12.1.1 Ellen Wibye  is planning a proposed development on the site at Land to the rear of 10 Bidwell 
Gardens ,  London, N11 2AX. 

12.1.2 Patrick Parsons has been instructed by Ellen Wibye , to produce a Drainage Strategy to support 
the Planning Application. 

12.1.3 No documentary or anecdotal evidence has been found to show previous flooding events for 
this site.  

12.1.4 The surface water system will discharge into the public surface water sewer at a restricted 
rate. 

12.1.5 The foul water will discharge into the existing public sewer. 

12.1.6 The report has demonstrated that the proposed drainage measures ensure that no property 
will be at risk of flooding if the development proceeds and that suitable means of surface 
water and foul drainage can be achieved for the proposed development. 
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Appendix A 
Location Plan 
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Appendix B 
Topographical Survey 
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Appendix C 
Thames Water Sewer Records 
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AVVHW LRFDWLRQ SHDUFK SHZHU MDS - ALS/ALS SWDQGDUG/2020B4190435
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Appendix D 
Magic Map Geology Information 
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Appendix E 
Greenfield Run-Off 

  



PDWULFN PDUVRQV LLPLWHG PDJH 1
:DWHUORR HRXVH BLGZHOO GDUGHQV
7KRUQWRQ 6WUHHW
NHZFDVWOH 8SRQ 7\QH, NE1 4AP
DDWH 01/09/2020 10:11 DHVLJQHG E\ A JRKQVRQ
FLOH CKHFNHG E\ D BURRNH
IQQRY\]H 6RXUFH CRQWURO 2020.1

ICP 68D6 MHDQ AQQXDO FORRG

�1982-2020 IQQRY\]H

IQSXW

5HWXUQ PHULRG (\HDUV) 1 6RLO 0.450
AUHD (KD) 0.031 8UEDQ 0.000
6AA5 (PP) 800 5HJLRQ NXPEHU 5HJLRQ 6

ReVXlWV l/V

QBA5 5XUDO 0.2
QBA5 8UEDQ 0.2

Q1 \HDU 0.1

Q1 \HDU 0.1
Q30 \HDUV 0.4
Q100 \HDUV 0.5
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Appendix F 
Site Plan 
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Appendix G 
Schematic Drainage Layout 
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Drainage Construction Notes

1. All materials and workmanship related to private sewers
shall be in accordance with Part H of the Building
Regulations and BS EN752 and best practice

2. All materials and workmanship  related to adoptable
sewers shall be in accordance with the Design and
Construction Guidance 2020 as published by the Water
Services Association and any subsequent revisions shown
by the water authority

3. All sustainable drainage systems to be designed and
maintained in accordance with CIRIA C753 The SuDS
Manual and best practice guidance.

4. Gulley and channel grating shall be ductile iron to BS
EN124, Load Class D400, and kitemarked.

5. Manhole covers and frames to be ductile iron to BS EN124
Class D400 in carriageways and Class B125 in verges
unless otherwise specified.  Covers may be kitemarked
and badged "SW" or "FW" as appropriate unless otherwise
instructed by the water authority.  Brick/brick infilled
manhole covers are not to be used on adoptable
manholes.

6. All clayware pipes to be vitrified clay to BS EN 295 or BS
65 and of minimum strength Class 120 or Extra Strength
respectively.

7. All plastic pipes to be PVC-U in accordance with BS EN
1401.

8. All underfloor hung drainage to be ductile iron in
accordance with BS EN 545: 1994 and BS EN 598: 1994
unless explicitly noted on the drawing.

9. All carrier drains under carriageway to be constructed with
BEDDING TYPES S or Z depending on depth of cover as
described on Typical Drainage Details drawing.

10. First flexible joint in pipes adjacent to a manhole shall be
600mm from inside face of manhole, connecting to rocker
pipe. For pipes of 150-450mm, the rocker pipe length shall
be 500mm-750mm and for pipe diameters 451-750 rocker
pipe shall be 750mm-1000mm.

11. Pipes shall be laid to their true line and level by laser or by
boning each end and middle.

12. All soft spots within pipe trenches shall be removed.

13. No water shall be allowed to accumulate in pipe trenches
during construction.

14. All fill material shall be consolidated in layers not
exceeding 225mm.

15. P.C concrete lintels to be used over pipes and ducts
passing through walls, subject to design by structural
engineer.

16. All insitu concrete used in pipe protection to be min. grade
ST2 unless noted otherwise on the typical details.

17. Compressible filler for interruption of concrete pipe
protection shall consist of bitumen impregnated insulating
board to BS 1142 at each pipe joint.

18. All redundant drains shall be removed or concrete sealed.

19. All pipe runs to be laid with flexible joints.

20. All pipe connections to be made soffit to soffit.

21. All pipework with less than 1.2m cover within roads or
parking areas to have concrete bed & surround.

22. If the contractor finds any discrepancies in the information
provided then he must notify the engineer immediately
before any materials are ordered or works undertaken

23. All underslab drainage at minimum 1 in 40 fall unless noted
on the drawing.

24. All patios and external surfaces to drain away from building
thresholds unless explicitly noted on the plan.

GROUND FLOOR LEVEL

LOWER GROUND FLOOR LEVEL

P2 SITE LAYOUT UPDATED 12.02.24 AM DB

1.3. LOCATIONS OF ALL EXISTING SERVICES ON-SITE TO
BE CONFIRMED & PROVIDED TO THE ENGINEER
PRIOR TO COMMENCEMENT OF WORKS.

1.4. THIS DRAWING IS TO BE READ IN CONJUNCTION
WITH ALL RELEVANT PATRICK PARSONS DRAWINGS
& SPECIFICATIONS.



 

Drainage Strategy    
Land to the rear of 10 Bidwell Gardens  
A20193 

 
patrickparsons.co.uk 

Appendix H 
Hydraulic Calculations 

 

  



WĂƚƌŝĐŬ�WĂƌƐŽŶƐ
^ĂƩĞůŝĞƚ�ŚŽƵƐĞ͕�Ϯ�EĞǆƵƐ�WĂƌŬ
�ƐŚǀĂůĞ͕�'ƵŝůĚĨŽƌĚ
'hϭϮ�ϱY�

&ŝůĞ͗��ŝĚǁĞůůͲǀĂƌϭ͘ƉĨĚ
EĞƚǁŽƌŬ͗�
�ďďŝĞ�DŽŐŚŝŵŝ
ϭϱͬϬϮͬϮϬϮϰ

WĂŐĞ�ϭ

&ůŽǁн�ǀϭϬ͘ϴ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϰ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

�ĞƐŝŐŶ�^ĞƫŶŐƐ

ZĂŝŶĨĂůů�DĞƚŚŽĚŽůŽŐǇ
ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ
�ĚĚŝƟŽŶĂů�&ůŽǁ�;йͿ

&^Z�ZĞŐŝŽŶ
DϱͲϲϬ�;ŵŵͿ

ZĂƟŽͲZ
�s

dŝŵĞ�ŽĨ��ŶƚƌǇ�;ŵŝŶƐͿ

&^Z
ϭϬϬ
Ϭ
�ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ
ϮϬ͘ϬϬϬ
Ϭ͘ϰϬϬ
Ϭ͘ϳϱϬ
ϱ͘ϬϬ

DĂǆŝŵƵŵ�dŝŵĞ�ŽĨ��ŽŶĐĞŶƚƌĂƟŽŶ�;ŵŝŶƐͿ
DĂǆŝŵƵŵ�ZĂŝŶĨĂůů�;ŵŵͬŚƌͿ

DŝŶŝŵƵŵ�sĞůŽĐŝƚǇ�;ŵͬƐͿ
�ŽŶŶĞĐƟŽŶ�dǇƉĞ

DŝŶŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ
WƌĞĨĞƌƌĞĚ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ

/ŶĐůƵĚĞ�/ŶƚĞƌŵĞĚŝĂƚĞ�'ƌŽƵŶĚ
�ŶĨŽƌĐĞ�ďĞƐƚ�ƉƌĂĐƟĐĞ�ĚĞƐŝŐŶ�ƌƵůĞƐ

ϯϬ͘ϬϬ
ϱϬ͘Ϭ
ϭ͘ϬϬ
>ĞǀĞů�^ŽĸƚƐ
ϭ͘ϬϬϬ
ϭ͘ϮϬϬ
ı
ı

EŽĚĞƐ

EĂŵĞ �ƌĞĂ
;ŚĂͿ

d�ŽĨ��
;ŵŝŶƐͿ

�ŽǀĞƌ
>ĞǀĞů
;ŵͿ

�ŝĂŵĞƚĞƌ
;ŵŵͿ

�ĂƐƟŶŐ
;ŵͿ

EŽƌƚŚŝŶŐ
;ŵͿ

�ĞƉƚŚ
;ŵͿ

W^ϭ
W^Ϯ
W^ϯ
W^ϰ
W^ϱ
W^ϲ
W^ϳ
W^ϵ
W^ϭϬ

Ϭ͘ϬϬϳ
Ϭ͘ϬϬϰ
Ϭ͘ϬϬϮ

Ϭ͘ϬϬϰ

Ϭ͘ϬϬϮ

ϱ͘ϬϬ
ϱ͘ϬϬ
ϱ͘ϬϬ

ϱ͘ϬϬ

ϱ͘ϬϬ

ϲϬ͘ϴϬϬ
ϲϮ͘ϭϭϭ
ϲϬ͘ϴϬϬ
ϲϬ͘ϱϭϯ
ϱϴ͘ϲϬϬ
ϲϬ͘ϭϮϮ
ϲϬ͘ϰϴϴ
ϲϬ͘ϭϴϴ
ϱϴ͘ϱϵϬ

ϭϴϬ
ϰϱϬ
ϰϱϬ
ϰϱϬ
ϰϱϬ

ϭϯϱϬ
ϭϴϬ

ϭϯϱϬ
ϰϱϬ

ϱϮϵϱϱϭ͘Ϯϴϴ
ϱϮϵϱϰϰ͘ϵϲϬ
ϱϮϵϱϯϳ͘ϰϳϳ
ϱϮϵϱϰϬ͘ϴϰϭ
ϱϮϵϱϰϱ͘ϭϬϲ
ϱϮϵϱϰϱ͘ϲϮϭ
ϱϮϵϱϱϬ͘ϰϭϬ
ϱϮϵϱϱϯ͘ϳϬϰ
ϱϮϵϱϱϱ͘Ϯϲϯ

ϭϵϭϭϯϬ͘ϬϭϮ
ϭϵϭϭϯϲ͘Ϭϵϰ
ϭϵϭϭϮϴ͘ϯϬϴ
ϭϵϭϭϮϭ͘ϰϳϭ
ϭϵϭϭϮϮ͘ϬϮϱ
ϭϵϭϭϭϳ͘ϲϰϭ
ϭϵϭϭϮϭ͘ϭϵϭ
ϭϵϭϭϭϴ͘ϱϵϬ
ϭϵϭϭϬϱ͘ϯϭϰ

Ϭ͘ϲϬϬ
Ϯ͘ϬϮϭ
Ϭ͘ϴϰϱ
Ϭ͘ϲϱϯ
Ϭ͘ϲϬϬ
Ϯ͘ϭϳϳ
Ϭ͘ϲϬϬ
Ϯ͘ϯϰϱ
Ϭ͘ϵϭϰ

^ŝŵƵůĂƟŽŶ�^ĞƫŶŐƐ

ZĂŝŶĨĂůů�DĞƚŚŽĚŽůŽŐǇ
&^Z�ZĞŐŝŽŶ

DϱͲϲϬ�;ŵŵͿ
ZĂƟŽͲZ

^ƵŵŵĞƌ��s
tŝŶƚĞƌ��s

&^Z
�ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ
ϮϬ͘ϬϬϬ
Ϭ͘ϰϬϬ
Ϭ͘ϳϱϬ
Ϭ͘ϴϰϬ

�ŶĂůǇƐŝƐ�^ƉĞĞĚ
^ŬŝƉ�^ƚĞĂĚǇ�^ƚĂƚĞ

�ƌĂŝŶ��ŽǁŶ�dŝŵĞ�;ŵŝŶƐͿ
�ĚĚŝƟŽŶĂů�^ƚŽƌĂŐĞ�;ŵϹͬ ŚĂͿ

�ŚĞĐŬ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ;ƐͿ
�ŚĞĐŬ��ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ

EŽƌŵĂů
ǆ
ϭϮϬ
ϮϬ͘Ϭ
ǆ
ǆ

^ƚŽƌŵ��ƵƌĂƟŽŶƐ
ϭϱ ϯϬ ϲϬ ϭϮϬ ϭϴϬ ϮϰϬ ϯϲϬ ϰϴϬ ϲϬϬ ϳϮϬ ϵϲϬ ϭϰϰϬ

ZĞƚƵƌŶ�WĞƌŝŽĚ
;ǇĞĂƌƐͿ

�ůŝŵĂƚĞ��ŚĂŶŐĞ
;���йͿ

�ĚĚŝƟŽŶĂů��ƌĞĂ
;��йͿ

�ĚĚŝƟŽŶĂů�&ůŽǁ
;Y�йͿ

Ϯ
ϯϬ

ϭϬϬ

Ϭ
Ϭ

ϰϬ

Ϭ
Ϭ

ϭϬ

Ϭ
Ϭ
Ϭ

EŽĚĞ�W^ϵ�KŶůŝŶĞ�,ǇĚƌŽͲ�ƌĂŬĞΠ��ŽŶƚƌŽů

&ůĂƉ�sĂůǀĞ
ZĞƉůĂĐĞƐ��ŽǁŶƐƚƌĞĂŵ�>ŝŶŬ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ
�ĞƐŝŐŶ��ĞƉƚŚ�;ŵͿ
�ĞƐŝŐŶ�&ůŽǁ�;ůͬƐͿ

ǆ
ı
ϱϳ͘ϴϰϯ
Ϭ͘ϲϬϬ
ϭ͘Ϯ

KďũĞĐƟǀĞ
^ƵŵƉ��ǀĂŝůĂďůĞ

WƌŽĚƵĐƚ�EƵŵďĞƌ
DŝŶ�KƵƚůĞƚ��ŝĂŵĞƚĞƌ�;ŵͿ
DŝŶ�EŽĚĞ��ŝĂŵĞƚĞƌ�;ŵŵͿ

;,�Ϳ�DŝŶŝŵŝƐĞ�ƵƉƐƚƌĞĂŵ�ƐƚŽƌĂŐĞ
ı
�d>Ͳ^,�ͲϬϬϱϳͲϭϮϬϬͲϬϲϬϬͲϭϮϬϬ
Ϭ͘Ϭϳϱ
ϭϮϬϬ

EŽĚĞ�W^ϰ�KŶůŝŶĞ�KƌŝĮĐĞ��ŽŶƚƌŽů

&ůĂƉ�sĂůǀĞ
ZĞƉůĂĐĞƐ��ŽǁŶƐƚƌĞĂŵ�>ŝŶŬ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ

ǆ
ı
ϱϵ͘ϴϲϬ

�ĞƐŝŐŶ��ĞƉƚŚ�;ŵͿ
�ĞƐŝŐŶ�&ůŽǁ�;ůͬƐͿ

�ŝĂŵĞƚĞƌ�;ŵͿ

Ϯ͘ϮϬϬ
Ϯ͘Ϭ
Ϭ͘ϬϮϱ

�ŝƐĐŚĂƌŐĞ��ŽĞĸĐŝĞŶƚ Ϭ͘ϲϬϬ



WĂƚƌŝĐŬ�WĂƌƐŽŶƐ
^ĂƩĞůŝĞƚ�ŚŽƵƐĞ͕�Ϯ�EĞǆƵƐ�WĂƌŬ
�ƐŚǀĂůĞ͕�'ƵŝůĚĨŽƌĚ
'hϭϮ�ϱY�

&ŝůĞ͗��ŝĚǁĞůůͲǀĂƌϭ͘ƉĨĚ
EĞƚǁŽƌŬ͗�
�ďďŝĞ�DŽŐŚŝŵŝ
ϭϱͬϬϮͬϮϬϮϰ

WĂŐĞ�Ϯ

&ůŽǁн�ǀϭϬ͘ϴ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϰ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

EŽĚĞ�W^Ϯ��ĂƌƉĂƌŬ�^ƚŽƌĂŐĞ�^ƚƌƵĐƚƵƌĞ

�ĂƐĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ
^ŝĚĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ

^ĂĨĞƚǇ�&ĂĐƚŽƌ
WŽƌŽƐŝƚǇ

Ϭ͘ϬϬϬϬϬ
Ϭ͘ϬϬϬϬϬ
Ϯ͘Ϭ
Ϭ͘ϯϬ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ
dŝŵĞ�ƚŽ�ŚĂůĨ�ĞŵƉƚǇ�;ŵŝŶƐͿ

tŝĚƚŚ�;ŵͿ
>ĞŶŐƚŚ�;ŵͿ

ϲϬ͘ϬϵϬ
ϯϬ
ϰ͘ϬϬϬ
ϵ͘ϮϱϬ

^ůŽƉĞ�;ϭ͗yͿ
�ĞƉƚŚ�;ŵͿ

/ŶĨ��ĞƉƚŚ�;ŵͿ

ϭϬϬ͘Ϭ
Ϭ͘ϯϬϬ

EŽĚĞ�W^ϰ��ĂƌƉĂƌŬ�^ƚŽƌĂŐĞ�^ƚƌƵĐƚƵƌĞ

�ĂƐĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ
^ŝĚĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ

^ĂĨĞƚǇ�&ĂĐƚŽƌ
WŽƌŽƐŝƚǇ

Ϭ͘ϬϬϬϬϬ
Ϭ͘ϬϬϬϬϬ
Ϯ͘Ϭ
Ϭ͘ϯϬ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ
dŝŵĞ�ƚŽ�ŚĂůĨ�ĞŵƉƚǇ�;ŵŝŶƐͿ

tŝĚƚŚ�;ŵͿ
>ĞŶŐƚŚ�;ŵͿ

ϱϵ͘ϴϲϬ
ϭϭϴ
ϯ͘ϬϬϬ
ϱ͘ϬϬϬ

^ůŽƉĞ�;ϭ͗yͿ
�ĞƉƚŚ�;ŵͿ

/ŶĨ��ĞƉƚŚ�;ŵͿ

ϭϬϬ͘Ϭ
Ϭ͘ϯϬϬ

EŽĚĞ�W^ϵ��ĂƌƉĂƌŬ�^ƚŽƌĂŐĞ�^ƚƌƵĐƚƵƌĞ

�ĂƐĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ
^ŝĚĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ

^ĂĨĞƚǇ�&ĂĐƚŽƌ
WŽƌŽƐŝƚǇ

Ϭ͘ϬϬϬϬϬ
Ϭ͘ϬϬϬϬϬ
Ϯ͘Ϭ
Ϭ͘ϯϬ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ
dŝŵĞ�ƚŽ�ŚĂůĨ�ĞŵƉƚǇ�;ŵŝŶƐͿ

tŝĚƚŚ�;ŵͿ
>ĞŶŐƚŚ�;ŵͿ

ϱϵ͘ϱϴϴ
Ϭ
ϯ͘ϬϬϬ
ϱ͘ϬϬϬ

^ůŽƉĞ�;ϭ͗yͿ
�ĞƉƚŚ�;ŵͿ

/ŶĨ��ĞƉƚŚ�;ŵͿ

ϭϬϬ͘Ϭ
Ϭ͘ϯϬϬ



WĂƚƌŝĐŬ�WĂƌƐŽŶƐ
^ĂƩĞůŝĞƚ�ŚŽƵƐĞ͕�Ϯ�EĞǆƵƐ�WĂƌŬ
�ƐŚǀĂůĞ͕�'ƵŝůĚĨŽƌĚ
'hϭϮ�ϱY�

&ŝůĞ͗��ŝĚǁĞůůͲǀĂƌϭ͘ƉĨĚ
EĞƚǁŽƌŬ͗�
�ďďŝĞ�DŽŐŚŝŵŝ
ϭϱͬϬϮͬϮϬϮϰ

WĂŐĞ�ϯ

&ůŽǁн�ǀϭϬ͘ϴ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϰ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�Ϯ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϭ ϭϬ ϲϬ͘ϮϯϬ Ϭ͘ϬϯϬ ϭ͘ϯ Ϭ͘ϬϬϳϳ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϭ ϭ͘ϬϬϬ W^Ϯ ϭ͘ϯ Ϭ͘ϱϳϯ Ϭ͘ϭϴϴ Ϭ͘Ϭϭϵϳ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^Ϯ ϭϭ ϲϬ͘ϭϮϳ Ϭ͘Ϭϯϳ Ϯ͘Ϭ Ϭ͘ϬϵϮϮ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^Ϯ ϭ͘ϬϬϭ W^ϯ ϭ͘ϵ Ϭ͘ϲϵϯ Ϭ͘Ϯϴϭ Ϭ͘Ϭϯϯϯ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϯ Ϯϳ ϲϬ͘ϬϯϮ Ϭ͘Ϭϳϳ ϭ͘ϴ Ϭ͘Ϭϭϱϵ Ϭ͘ϬϬϬϬ K<

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϯ ϭ͘ϬϬϮ W^ϰ ϭ͘ϴ Ϭ͘ϱϮϮ Ϭ͘ϮϳϮ Ϭ͘Ϭϱϰϱ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϰ Ϯϳ ϲϬ͘ϬϯϮ Ϭ͘ϭϳϮ ϭ͘ϴ Ϭ͘ϲϵϬϭ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϰ KƌŝĮĐĞ W^ϲ Ϭ͘ϱ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ W^ϱ ϭϬ ϱϴ͘ϬϮϮ Ϭ͘ϬϮϮ Ϭ͘ϳ Ϭ͘ϬϬϲϱ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ W^ϱ Ϯ͘ϬϬϬ W^ϲ Ϭ͘ϳ Ϭ͘ϰϵϰ Ϭ͘ϭϬϰ Ϭ͘ϬϬϲϱ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϲ ϭϮ ϱϳ͘ϵϳϮ Ϭ͘ϬϮϳ ϭ͘ϭ Ϭ͘Ϭϯϴϱ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϲ ϭ͘ϬϬϰ W^ϵ ϭ͘ϭ Ϭ͘ϰϯϰ Ϭ͘ϭϱϴ Ϭ͘Ϭϯϳϴ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϳ ϭϬ ϱϵ͘ϵϬϰ Ϭ͘Ϭϭϲ Ϭ͘ϰ Ϭ͘ϬϬϭϰ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϳ ϯ͘ϬϬϬ W^ϵ Ϭ͘ϰ Ϭ͘ϰϲϰ Ϭ͘ϬϱϬ Ϭ͘ϬϬϯϮ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϵ ϭϰ ϱϳ͘ϵϯϴ Ϭ͘Ϭϵϱ ϭ͘ϰ Ϭ͘ϭϯϲϲ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϵ ,ǇĚƌŽͲ�ƌĂŬĞΠ W^ϭϬ ϭ͘ϭ ϭ͘ϲ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ W^ϭϬ ϭ ϱϳ͘ϲϳϲ Ϭ͘ϬϬϬ ϭ͘ϭ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
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^ĂƩĞůŝĞƚ�ŚŽƵƐĞ͕�Ϯ�EĞǆƵƐ�WĂƌŬ
�ƐŚǀĂůĞ͕�'ƵŝůĚĨŽƌĚ
'hϭϮ�ϱY�

&ŝůĞ͗��ŝĚǁĞůůͲǀĂƌϭ͘ƉĨĚ
EĞƚǁŽƌŬ͗�
�ďďŝĞ�DŽŐŚŝŵŝ
ϭϱͬϬϮͬϮϬϮϰ

WĂŐĞ�ϰ

&ůŽǁн�ǀϭϬ͘ϴ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϰ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϯϬ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй
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;ŵͿ
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;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϭ ϭϬ ϲϬ͘ϮϰϮ Ϭ͘ϬϰϮ Ϯ͘ϰ Ϭ͘ϬϭϬϵ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϭ ϭ͘ϬϬϬ W^Ϯ Ϯ͘ϰ Ϭ͘ϲϳϭ Ϭ͘ϯϱϭ Ϭ͘Ϭϯϭϲ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^Ϯ Ϯϳ ϲϬ͘ϭϱϲ Ϭ͘Ϭϲϲ ϯ͘Ϭ Ϭ͘Ϯϳϵϱ Ϭ͘ϬϬϬϬ K<

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^Ϯ ϭ͘ϬϬϭ W^ϯ Ϯ͘ϵ Ϭ͘ϲϵϴ Ϭ͘ϰϯϭ Ϭ͘ϬϳϮϬ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϯ Ϯϴ ϲϬ͘ϭϱϱ Ϭ͘ϮϬϬ ϯ͘ϰ Ϭ͘Ϭϰϭϯ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϯ ϭ͘ϬϬϮ W^ϰ Ϯ͘ϴ Ϭ͘ϱϮϳ Ϭ͘ϰϮϬ Ϭ͘Ϭϱϵϲ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϰ Ϯϴ ϲϬ͘ϭϱϰ Ϭ͘Ϯϵϰ Ϯ͘ϴ ϭ͘ϮϲϬϴ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϰ KƌŝĮĐĞ W^ϲ Ϭ͘ϳ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϱ Ϯϲ ϱϴ͘Ϭϱϰ Ϭ͘Ϭϱϰ ϭ͘ϭ Ϭ͘Ϭϭϱϵ Ϭ͘ϬϬϬϬ K<

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϱ Ϯ͘ϬϬϬ W^ϲ ϭ͘ϭ Ϭ͘ϱϮϰ Ϭ͘ϭϲϰ Ϭ͘ϬϮϲϵ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϲ Ϯϱ ϱϴ͘Ϭϱϱ Ϭ͘ϭϭϬ ϭ͘ϳ Ϭ͘ϭϱϲϳ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϲ ϭ͘ϬϬϰ W^ϵ ϭ͘ϰ Ϭ͘ϰϭϬ Ϭ͘ϮϬϰ Ϭ͘Ϭϲϯϳ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϳ ϭϭ ϱϵ͘ϵϭϬ Ϭ͘ϬϮϮ Ϭ͘ϳ Ϭ͘ϬϬϮϬ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϳ ϯ͘ϬϬϬ W^ϵ Ϭ͘ϳ Ϭ͘ϱϲϯ Ϭ͘Ϭϵϴ Ϭ͘ϬϬϱϮ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϵ Ϯϱ ϱϴ͘ϬϱϮ Ϭ͘ϮϬϵ ϭ͘ϵ Ϭ͘Ϯϵϴϲ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϵ ,ǇĚƌŽͲ�ƌĂŬĞΠ W^ϭϬ ϭ͘Ϯ ϰ͘Ϭ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ W^ϭϬ ϭ ϱϳ͘ϲϳϲ Ϭ͘ϬϬϬ ϭ͘Ϯ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
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ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ�нϰϬй����нϭϬй����ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй
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;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
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�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϭ ϱϱ ϲϬ͘ϯϰϵ Ϭ͘ϭϰϵ Ϯ͘ϱ Ϭ͘ϬϰϮϬ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϭ ϭ͘ϬϬϬ W^Ϯ Ϯ͘ϱ Ϭ͘ϲϮϵ Ϭ͘ϯϲϵ Ϭ͘Ϭϲϴϳ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^Ϯ ϱϱ ϲϬ͘ϯϰϴ Ϭ͘Ϯϱϴ ϯ͘ϵ Ϯ͘ϰϬϲϯ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^Ϯ ϭ͘ϬϬϭ W^ϯ Ϯ͘ϱ Ϭ͘ϲϬϭ Ϭ͘ϯϳϮ Ϭ͘Ϭϴϰϱ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϯ ϱϱ ϲϬ͘ϯϰϲ Ϭ͘ϯϵϭ ϯ͘ϭ Ϭ͘ϬϴϮϱ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϯ ϭ͘ϬϬϮ W^ϰ Ϯ͘ϳ Ϭ͘ϱϮϳ Ϭ͘ϯϵϳ Ϭ͘Ϭϱϵϲ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϰ ϱϱ ϲϬ͘ϯϰϰ Ϭ͘ϰϴϰ Ϯ͘ϳ ϭ͘ϯϭϵϮ Ϭ͘ϬϬϬϬ &>KK��Z/^<

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϰ KƌŝĮĐĞ W^ϲ Ϭ͘ϵ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϱ ϲϬ ϱϴ͘ϰϭϴ Ϭ͘ϰϭϴ ϭ͘ϰ Ϭ͘ϭϮϴϬ Ϭ͘ϬϬϬϬ &>KK��Z/^<

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϱ Ϯ͘ϬϬϬ W^ϲ ϭ͘Ϯ Ϭ͘ϰϴϴ Ϭ͘ϭϳϰ Ϭ͘Ϭϯϰϱ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϲ ϲϬ ϱϴ͘ϰϭϴ Ϭ͘ϰϳϯ ϭ͘ϴ Ϭ͘ϲϳϳϭ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϲ ϭ͘ϬϬϰ W^ϵ ϭ͘ϯ Ϭ͘ϰϭϬ Ϭ͘ϭϴϱ Ϭ͘Ϭϲϯϳ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϳ ϭϬ ϱϵ͘ϵϮϬ Ϭ͘ϬϯϮ ϭ͘ϰ Ϭ͘ϬϬϯϭ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϳ ϯ͘ϬϬϬ W^ϵ ϭ͘ϰ Ϭ͘ϲϳϱ Ϭ͘ϭϵϯ Ϭ͘ϬϬϴϱ

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϵ ϲϬ ϱϴ͘ϰϭϱ Ϭ͘ϱϳϮ ϭ͘ϴ Ϭ͘ϴϭϴϯ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϲϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ W^ϵ ,ǇĚƌŽͲ�ƌĂŬĞΠ W^ϭϬ ϭ͘Ϯ ϵ͘ϴ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ W^ϭϬ ϭ ϱϳ͘ϲϳϲ Ϭ͘ϬϬϬ ϭ͘Ϯ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
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Appendix J 
Environment Agency Flood Map 

 



Flood map for planning 
Your reference Location (easting/northing) Created

 

This means: 

• you don't need to do a flood risk assessment if your development is smaller than 1 
hectare and not affected by other sources of flooding

• you may need to do a flood risk assessment if your development is larger than 1 
hectare or affected by other sources of flooding or in an area with critical drainage 
problems 

Notes 

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources 
of flooding. It is for use in development planning and flood risk assessments. 

This information relates to the selected location and is not specific to any property within it. The 
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data. 
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Your selected location is in flood zone 1, an area with a low 
probability of flooding. 
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