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Introduction

Instruction

This Flood Risk Assessment has been commissioned on behalf of Hallam Land Management to support
an outline planning application for the development of the site known as Land West of Buntingford (South
of A507) in Buntingford, Hertfordshire.

This report may not be relied upon or reproduced by any third party for any use without the written
agreement of Jubb Consulting Engineers Ltd.

Brief

This flood risk assessment has been prepared in accordance with the requirements of the National
Planning Policy Framework (NPPF) published by the Department of Levelling Up, Housing and
Communities. Section 14 of the NPPF and the associated Planning Practice Guidance sets out the
framework for planning decisions made by the local, regional, and national governments and the
Environment Agency (EA). In order for planning authorities to make informed decisions on the
development of sites in areas at risk of flooding, NPPF requires the developer to carry out an assessment
of flood risk.

This report addresses the requirements set out in Section 14 of the NPPF and other issues, which are
deemed relevant to flood risk. These requirements include the following:

= Assessment of the magnitude and severity of flood risk to the site.

= Assess suitability of the site and development through the use of the Sequential Test & Exception
Test (if required).

= Consider flood risk due to overtopping of existing flood defences.
= Assess the impact of the proposed development on flood risk to adjacent developments.

= Determine the ability of existing and proposed drainage to accommodate development flows with
respect to surface flooding.

= Demonstrate the appropriate mitigation measure have been taken to prevent flooding.

= Demonstrate the appropriate emergency situations have been considered e.g. overland flow paths
and evacuation routes.

This report also considers the disposal of foul water from the proposed development. Existing local
infrastructure will be reviewed to identify potential options for the disposal of foul and surface water run-
off. A strategy will be presented for the preferred option.
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Site Description

Site Location

The proposed site is located to the west of the A10 and south of Baldock Road (A507), directly west of
the town of Buntingford, Hertfordshire. The site is approximately 13.28Ha in area with a National Grid
reference of 535256E, 229382N.

The site boundaries are formed by the A507 (Baldock Road) to the north, the A10 to the east, adjacent
arable farmland to the west, with a small woodland and further agricultural land to the south.

Beyond the site boundaries, the surrounding land is predominantly used for agricultural purposes to the
north, west and south, with the existing residential area of Buntingford located immediately to the east.

A Site Location plan is included in Appendix A.

Existing Site Use

The existing site currently comprises of a large open field which is used for agricultural purposes.

Site Topography
A detailed topographical survey has been undertaken on the proposed site.

The survey shows there is a crest running centrally through the western region of the site from the north
in a southeasterly direction.

From this crest, levels fall away to the east and west towards the A10 and field boundary respectively.
The high point of the parcel is shown to be at an approximate level of 125.5mAQD along the top of the
crest, with levels falling to a low point of approximately 113.4mAOD and 122.5mAQD on the eastern and
western site boundaries respectively.

A copy of the topographical survey is included in Appendix B.

Site Geology
Geology

The British Geological Survey (BGS) maps indicate that the site is underlain with bedrock of the Lewes
Nodular Chalk Formation and Seaford Chalk Formation.

Superficial deposits of Lowestoft Formation are also shown to be present within the site area. This strata
is described as an extensive sheet of chalky till, together with outwash sands and gravels, silts and clays.
Nearby archived BGS borehole records and historic ground investigations indicate that these soils are
likely to exceed 20m in thickness.

In addition to this BGS show a small region of sandy Glaciofluvial deposits in the south-east corner of the
site.
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3.5.3

Hydrogeology

The BGS and Environment Agency hydrogeology maps indicate that the chalk bedrock underlying the
site is classified as a Principal Aquifer.

Principal aquifers are defined as providing significant quantities of water and support water supply and/or
baseflow to rivers, lakes and wetlands on a strategic scale. They typically have a high intergranular and/
or fracture permeability meaning they usually provide a high level of water storage.

The superficial Lowestoft Formation Deposits beneath the site are classified as a Secondary (undefined)
Aquifer.

Secondary aquifers are defined as providing modest amounts of water, but the nature of the rock or the
aquifer structure limits their use. They support water supplies at a local rather than strategic scale and
remain important for rivers, wetlands and lakes. They have a wide range of water permeability and
storage.

The Environment Agency Source Protection Zone map indicates the entirety of the subject site is within
a Zone 3 Total Catchment groundwater source protection zone.

Hydrology

The proposed site falls within the catchment of the River Rib (upper stretches, above confluence with the
Quin).

The nearest EA designated ‘main river' in the vicinity of the site is the Thistley Vale Brook and the River
Rib, which are located approximately 165m to the west and 0.9km to the east of the site respectively.

The River Rib runs from the north, in a southerly direction through the centre of Buntingford before
continuing on to the south.

The Thistley Vale Brook runs in a southeasterly direction from its source near the village of Throcking,
as it reaches Baldock Road it flows in a southerly direction, before continuing to flow towards the south-
east where it converges with the River Rib to the east of Aspenden.

An ordinary watercourse has also been identified within the subject site. In the south-east corner of the
site an existing drainage ditch runs within an area of dense vegetation, before being culverted beneath
the A10, where it is anticipated it continues to flow to the east before converging with the River Rib.

Existing Drainage
The existing public sewer networks serving the local area are owned and maintained by Thames Water.

Thames Water asset plans show there is no public drainage infrastructure located within the site.
However, existing networks of public foul and surface water sewers have been identified within the
surrounding area of Buntingford to the north-east of the site. A copy of Thames Water asset plans is
included in Appendix C.

To the north-east of the site, a large network of public and private foul water sewers run throughout the
existing residential area of Buntingford.
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3.5.4 Theclosest public sewers to the site are found within the Buntingford Business Park located immediately
to the north of the site. These sewers convey flows to the east where a large network of existing public

surface water and foul sewers are present within Baldock Road from the roundabout with the A1Q,
running in an easterly direction.
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Flood Risk to the Existing Site
This section explores the primary sources of flood risk to the site.

Tidal & Fluvial

The proposed site is identified as lying outside of the fluvial and tidal flood risk zone according to the
Environment Agency’s (EA) published flood map (See Figure 1.0). This estimate of the extent of flooding
is based on the absence or failure of all existing flood defences currently protecting the site.

Your site boundary

Flood zone 3

| Flood zone 2

Flood zone 1

Flood defence

Main river

Figure 1.0 — Extract from Environment Agency Flood Map for Planning

The EA flood map indicates that the site lies within Flood Zone 1 - Low Probability in Table 1 of the NPPF
Planning Practice Guidance. This zone has less than a 1 in 1000-year annual probability of flooding.

The NPPF Planning Practice Guidance states that all types of development are suitable for this flood
zone.

An area of Flood Zone 2 and 3 is located to the west of the site which is associated with the Thistley Vale
Brook. The NPPF classifies Flood Zone 3 (high probability) as an area with greater than a 1 in 100-year
annual probability of flooding. With Flood Zone 2 (medium probability) classified as an area with greater
than a 1 in 1000-year annual probability of flooding.

A comparison between the EA Flood Zone 2 and 3 extent and the topographical survey shows that the
flood zone extents are constrained to the watercourse channel, with the extents corresponding to a level
of approximately 114 — 108mAOQOD as the watercourse flows to the south.

The flood zone extents are constrained to the watercourse channel due to the steeply rising topography
either side of the watercourse in an easterly and westerly direction,
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The full extents of the site are located within Flood Zone 1, with a significant level difference between
the flood zone extents and the development parcel. The flood zones extents are shown to correspond to
a level between approximately 108 - 114mAOD, however, the western edge of the development
corresponds to a level of approximately 125mAOD. Consequently, there is at minimum a 11m level
difference between the development proposals and the flood zone extents.

A detailed assessment of the risk of fluvial flooding to the subject site and the development proposals
has been undertaken, which has concluded that the risk of flooding to the development is low.

Climate Change

The EA ‘Flood Risk Assessments — Climate Change Allowances' guidance provides support to the NPPF
on the impacts of climate change on flooding from the land, rivers and sea as part of a flood risk
assessment.

In accordance with the NPPF and supporting planning practice guidance, flood risk assessments should
demonstrate how flood risk will be managed now and over the developments lifetime, taking climate
change into account.

The NPPF Flood Risk and Coastal Change Planning Practice Guidance states that for commercial
development it is reasonable to assume a typical lifespan of 75 years.

Despite the site being within Flood Zone 1, a review of the risk of flooding taking into account the
development lifespan and climate change has been undertaken.

The subject site is located within the Upper Lee Management Catchment which has the following EA
climate change allowances.

Central | Higher | Upper
2020s | 3% 9% 23%
2050s | -1% 7% 27%
2080s | 10% 22% 59%

In accordance with Planning Practice Guidance, the vulnerability category of the employment aspect of
the development is classified as ‘less vulnerable’ under Table 2 of the NPPF.

Despite the site not being impacted by the Flood Zone 2 and 3 extents, for this exercise we have followed
EA guidance which states that flood risk assessments on sites which are affected by Flood Zone 2 and
3a and with a ‘less vulnerable’ flood risk classification should consider the central allowance.

The EA have confirmed that detailed flood modelling information is not available for the Thistley Vale
Brook.

As previously discussed, the levels of the current flood zone extents with a 1% chance of occurring for
fluvial flooding along with the extreme flood outline representing the extent of a flood with a 0.1% chance
of occurring in any year has been considered in relation to the existing site levels.

Due to the existing topography, the flood zone extents are constrained to the watercourse channel, with
a significant level difference of between the flood zone extents and the proposed development.
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4.2.3

42.4

4.2.5

It is therefore considered that the relevant climate change allowances will have a negligible impact on
the anticipated flood zone extents and hence due to the significant level difference between the
anticipated flooding extents and the development, the flood risk to the site over the lifetime of the
development is low.

A detailed assessment of the risk of fluvial flooding to the subject site and the development proposals
has been undertaken. It is concluded that the risk of flooding to the development is low.

Overland & Surface Water Flooding

As shown on the EA risk of flooding from surface water map (refer to Figure 2.0), the proposed site is
almost entirely identified as being in an area of very low risk of overland and surface water flooding.

.@gn . Medium

Figure 2.0 - Environment Agency Flooding from Surface Water Map

It is considered that the risk of surface water flooding impacting the proposed development is low, due
to the topography of the site.

Within the site, several small, isolated areas of low-high risk are shown in the north-east and south-
eastern parts of the site. However, these areas do not impact the development proposals and it is
anticipated that flows in these areas will be conveyed away from the site by the local topography.

Due to the topography of the site and the surrounding area, the risk of flooding from overland flows is
considered low.

There are no historical records of surface water or overland flooding impacting the site.
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4.4.2

Based on further investigation and the factors described above, it is considered that flooding from surface
water or overland flows does not pose a significant risk to the proposed development, with additional
mitigation measures suggested in Section 9 to further manage the risk to the site.

Flooding from Sewers

There is a very low risk of flooding from the existing public sewerage infrastructure impacting the
proposed site due to the location of the existing apparatus and the topography of the site and surrounding
area.

In the event of sewer incapacity or blockages occurring to the existing sewer network, flows will be
conveyed away from the site due to the topography of the surrounding area and will therefore not impact
the site.

There are no historical records of flooding caused by local sewer infrastructure impacting the site.
Consequently, it is not considered that flooding from sewers poses a significant risk to the site.

Groundwater Flooding

The underlying bedrock beneath the proposed site has been identified as Lewes Nodular and Seaford
Chalk with superficial deposits of Lowestoft Formation.

The BGS groundwater flooding susceptibility map (refer to Figure 3.0) shows that the entirety of the site
area is classified as having limited potential for groundwater flooding to occur.

Figure 3.0 - BGS Groundwater Flooding Susceptibility Map
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The East Hertfordshire District Council Strategic Flood Risk Assessment (SFRA) completed by JBA in
2016 includes a strategic-scale map showing areas susceptible to groundwater flooding based on the
proportion of a 1km square grid where geological and hydrogeological flooding may occur. This data
identifies the full extents of the site being at very low risk of groundwater flooding.

There are no historical records of groundwater flooding occurring within the site or in the nearby vicinity.

Historical borehole data shows a water strike within a borehole located in close proximity to the site
encountering water at 11.8m below ground level, with standing water rising to 3.8m below ground level.

Further onsite testing should be undertaken across the subject site to obtain further details on the
underlying ground conditions and the groundwater regime. However, from the available information it
appears that groundwater levels may be at a significant depth and consequently groundwater flooding
is unlikely to occur.

No detailed on-site geotechnical investigation works have been undertaken on the proposed site.
However, based on the currently available information discussed above it is considered that flooding from
groundwater does not pose a significant risk to the site.

Flooding from Artificial Sources

There are no artificial bodies of water located within or around the proposed site. Therefore, it is not
expected that flooding from artificial sources poses a risk to the proposed site.
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5 Proposed Development
51 Development Description
5.1.1 The proposals consist of an outline planning application for development of employment land (flexible
use B2, B8, E9c) and E(g)), informal open space, associated works and infrastructure including a new
access from A507, with all matters reserved save for access.
5.1.2  Acopy of the illustrative concept masterplan is included in Appendix D.
5.2 Development Suitability
5.21  The NPPF aims to direct developments to suitable areas with low probability of flooding. The table below
shows the acceptable classification of development within each flood zone.
Flood Risk Essential Water Highly More Less
Vulnerability Infrastructure Compatible Vulnerable Vulnerable Vulnerable
Classification
Flood Zone 1 v 4 v v v
(<1in 1000)
Flood Zone 2 v v Exception Test | v/ v

(Up to 1in 1000)

Flood Zone 3a Exception Test | v/ X Exception Test | v/

(1 in 100 fluvial)
(1in 200 tidal)

Flood Zone 3b Exception Test | v X X X

(Functional
floodplain)

522

523

5.2.4

The development, the proposals are considered to be classified as a ‘less vulnerable’ development under
Table 2 of the NPPF.

As the entirety of the site is within Flood Zone 1, all vulnerability classes are suitable and thus the
proposed scheme is deemed acceptable.

The site will not be subject to a Sequential Test by the Local Planning Authority (LPA) in respect of the
appropriateness of the proposed development in this location, as the site is located wholly within Flood
Zone 1, with no other sources of flooding shown to pose a significant risk to the site.
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6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

Development Drainage

Foul Drainage

A new foul water drainage network will be required to service the proposed development. The new
network will collect and convey foul water discharge from the development to a new point of connection
on the existing Thames Water foul sewer network.

Thames Water asset plans have identified an existing public sewer network running throughout the town
of Buntingford directly to the east of the development. The existing site is not positively drained,
consequently the proposed development will increase flows to the public sewerage system.

The new foul sewerage network will be designed to accommodate the anticipated peak development
flows without flooding.

Thames Water have been instructed to undertake an initial assessment of the existing public foul sewer
network, to confirm if sufficient capacity is available to accommodate the additional flows from the
development.

Thames Water have confirmed that the existing sewer network is not currently able to meet the needs
of the full development, with further detailed network modelling required to determine any off-site
improvement works required to serve the full scale of the development.

However, Thames Water are obligated to accept flows from new developments with the benefit of
planning permission. Therefore, it is considered that through further liaison with Thames Water, any off-
site improvement works will be co-ordinated and delivered to ensure the existing network is capable of
accommodating the development proposals.

The proposed point of connection to the existing public network is to be confirmed through further co-
ordination with Thames Water. However, due to the topography of the site and local area, along with the
location of the existing infrastructure, it is anticipated that a gravity connection from the development to
the proposed point of connection will be feasible. If this is not the case, a pumped solution will need to
be considered via an onsite pump station.

If the timeframes for completion of any necessary network upgrade works do not align with the delivery
of the development, discharging flows via a private wastewater treatment works could be considered
subject to environmental permits.
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6.21

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

6.211

Surface Water Drainage

Current legislation and guidance require developers to manage surface water run-off from new
developments to mitigate flood risk to the site and the surrounding area, and also provide a sustainable
means of disposing of run-off from impermeable areas.

Off-site surface water discharge must be managed to ensure that it does not exceed the predevelopment
flow rate. Sustainable drainage systems (SuDS) should be used to attenuate flows and ensure that run-
off from the new hardstanding areas receives the appropriate water quality treatment before being
discharged.

The proposals aim to provide a new sustainable surface water drainage strategy to dispose of surface
water run-off in an effective manner. In accordance with the drainage hierarchy, the possible drainage
options considered for the proposed site include:

¢ Infiltration via the use of soakaways or infiltration basins
e Attenuation and discharge to local watercourse
e Attenuation and discharge to a public sewer network

Initial BGS survey information identified that the site area is underlain by Lewes Nodular and Seaford
Chalk. However, this bedrock strata is overlaid by significant superficial deposits consisting of chalky til,
together with outwash sands and gravels, silts and clays.

No intrusive ground investigation works have been undertaken on the subject site. However, based on
currently available information it is anticipated that the discharge of surface water via infiltration
techniques will not be feasible and an alternative attenuation option is preferred.

Further ground investigation works should be undertaken on the proposed site as the site is taken
forward to confirm the assumption that infiltration is not a viable option.

The proposed development will create areas prevented by impervious surfacing from draining to the
ground by natural processes. Surface water run-off will be directed to a new onsite surface water
drainage network that will be designed to appropriately control the offsite discharge and prevent flooding
within the site and downstream areas.

It is proposed that generated surface water run-off from the development will be discharged at a
restricted pre-development greenfield rate to the existing drainage ditch within the south-east corner of
the site, with flows attenuated onsite via SuDS features including an attenuation basin.

Using the FEH statistical method, a Qbar greenfield rate of 15.7l/s has been calculated. This rate will be
used as the maximum offsite discharge rate for storm events up to the 1 in 100-year plus 40% climate
change scenario.

Restricting the offsite surface water discharge rate to Qbar, an estimated storage volume of 3125m? is
required to accommodate the 1 in 100-year plus 40% climate change scenario.

It is proposed to provide the required storage primarily through an attenuation basin which will be sized
and located specifically for the individual catchments. A Hydrobrake unit placed downstream of the
basins will control the discharge rate ensuring that it does not exceed the agreed rate.
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6.2.12 It is proposed that the development drainage strategy will utilise the integration of SuDS features
throughout the development proposals. This includes the use of a variety of source control features to
enhance the SuDS management train. Further details of the proposed sustainable drainage systems are
provided in Chapter 7 and 8.

6.2.13 To accommodate the development proposals and drainage strategy it is anticipated that the localised
adjustment of existing onsite levels may be necessary across certain parts of the site.

6.2.14 A plan of the proposed drainage strategy and associated calculations is included in Appendix E.
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7.1.3

714
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7.16

717

7138

7.19

Sustainable Drainage Systems & Water Quality

Surface water management systems should incorporate sustainable drainage techniques to restrict
surface water discharge from the site and improve the water quality of the run-off. There are a variety of
techniques that can be applied including source control, online systems and outlet controls. Ciria have
published a SuDS manual, which details a number of systems along with guidance on their application
and design.

SuDS systems typically rely on either infiltration or attenuation to reduce peak flows and discharge
volume and filtration systems to remove pollutants or solids from the effluent.

The existing ground conditions appear to suggest that infiltration methods will be unsuitable for the
discharge of surface water flows from the proposed development. It is therefore proposed that an
attenuation option is the preferred strategy.

As a means of analysing whether SuDS measures utilised for the site will provide adequate water
treatment to the surface water runoff, the Ciria SuDS manual specifies a simple index approach. This
approach gives different land uses certain pollution hazard indices (Table 26.2 Ciria Manual), while SuDS
features are given mitigation indices (Table 26.3 Ciria Manual). If the SuDS indices equate or surpass the
pollution hazard indices, the water treatment within the system is deemed adequate.

The impermeable hardstanding areas of the site can be split into three distinct areas:
e  Carparking/driveways

e Building roof areas

e Carriageways/footways

The building roof areas collect rainfall from the structure and runoff will be predominantly clean.
Individual property driveways and low traffic roads also have low hazard indices. The hazard and
mitigation indices for each impermeable area type have been summarised in the table below.

Impermeable Hazard Indices Treatment Mitigation Indices
Region TSS Metals | Hydro TSS Metals | Hydro
Car_ Parking 05 04 04
/Driveways
- Attenuation
Building Roof 0.2 0.2 0.05 Basi 0.5 0.5 0.6
asin
Roadways 05 0.4 0.4
/Footways

Table 1 - Ciria Simple Index Approach Analysis

As shown in Table 1, the provision of an attenuation basin is deemed adequate to meet water quality
requirements for the site.

It is proposed to incorporate a variety of SuDS features as part of the site wide drainage strategy. This
will include attenuation basins with additional features such as permeable paving, raingardens/swales
and water butts etc to supplement the overall drainage strategy for the site.

These sustainable drainage features will provide ecological benefits as well as amenity and water quality
benefits through the dilution, filtration and settlement of solid particles.
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7.110 Throughout the construction phase of the development the contractor will be required to ensure that
appropriate provisions are put into place to ensure that the water quality of the surface water discharge
from the site is being maintained. This will involve measures to prevent silts and other construction waste
being conveyed offsite through surface water runoff.

7.111 The proposed site has been identified within a Zone 3 groundwater source protection zone, atop a
principal bedrock aquifer and within a Water Framework Directive Groundwater water body with ‘poor’
overall classification. However, as the preferred strategy is an attenuation option it is considered that the
development proposals or drainage strategy will not impact the sensitive underlying groundwater, with
SuDS features providing adequate treatment to ensure the water quality of any downstream features is
not affected.
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SuDS Management & Maintenance

To ensure that any proposed SuDS features operate effectively for its lifetime a detailed management
plan for the operation and maintenance of the SuDS will be produced, prior to construction, based on
Chapter 32 of Ciria C753.

It is anticipated that proposed surface water and foul drainage networks will be offered to Anglian Water
for adoption. Where Anglian Water will not accept certain sections of pipework, these will be the
responsibility of a site management company.

Drainage for buildings, access roads, car parks, landscaping, etc in private ownership will be managed
and maintained privately.

Proposed SuDS features such as permeable paving driveways will remain private and will be maintained
by the homeowner or the site management company.

Proposed SuDS features located in public spaces such as the attenuation basin will be offered to the
local authority or Anglian Water for adoption.

SuDS features in public spaces that remain under private ownership, will be maintained by a site
management company. Details for the management and maintenance of any SuDS within the site will be
agreed with the Local Authority prior to construction. The management company will be responsible for
the regular inspection and maintenance of SuDS features, with a contractor on standby for emergency
reactive maintenance.

As the scheme is progressed management and maintenance practices for maintaining SuDS/drainage
infrastructure will be constantly reviewed and updated with a final confirmed plan to be agreed with the
Local Authority prior to construction.

SuDS features will be managed in accordance with the guidelines in Ciria C753, Chapter 32. As this is
early in the application process, the final details of the SuDS system and exact maintenance
requirements are not yet fully known. However, a few fundamental actions can be specified now, these
are noted below:

General requirements

Regular Maintenance

Frequency

Litter

Collect all litter or other debris and remove from site at each site visit.

Monthly or when deemed
necessary

Grass maintenance

Amenity Grass — Mow all grass verges, paths and amenity grass at 35-
50mm with 75mm max

All cuttings to remain in situ.

Monthly or when deemed
necessary

Flood Routes

23161-FRADS(S)-01 / Version 4
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Make visual inspection of proposed overland flow routes. Check that the
route is not obstructed by rubbish, new features etc. Remove
obstructions as necessary.

Monthly

Gullies, Manholes

Regular Maintenance

Frequency

Gully Inlets

Inspect physical structure of gully removing surface obstructions and
silt as necessary. Check there is no physical damage.

Monthly

Silt Trap, Inspection Chambers

Remove cover and inspect ensuring water is flowing freely and that the
existing route for water is unobstructed. Remove debris and silt.

Undertake inspection after leaf fall in autumn in which silt build up is
more likely to occur.

Annually

Reactive Maintenance

Frequency

Replace gully grating and manhole if physical damage has occurred.

If a blockage in the drainage system occurs rod the necessary region
within the system to ensure the blockage is removed.

As required

Hydrobrake

Regular Maintenance

Frequency

Inspection Chamber

Remove cover to inspect and note any high-water levels, re-inspect
24hrs later to evaluate reduction of water levels.

Inspect ensuring that water is flowing appropriately through the flow
control device and there are no obstructions to the flow of water
immediately upstream or within the device. Remove debris and silt
where necessary.

Monthly or following severe
storms, within first year.

Monthly for 3 months, then
every 6 months.

Reactive Maintenance

Frequency

If a blockage in the hydrobrake unit occurs, it will need to be either jetted
or replaced depending on the severity of the blockage.

As required
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Attenuation Basin

Hallam Land Management

Inspect banksides for evidence of physical damage.

Regular Maintenance Frequency
Remove debris and litter Monthly
Inspectinlets, outlets and overflows for blockages, and clear if required. Monthly

Cut grass

Monthly (during growing
season) or as required

Reactive Maintenance Frequency
Repair surface damage, replace topsoil and seed as required
Repair/rehabilitation of inlets, outlets and overflows As required
Relevel uneven surfaces and reinstate design levels
Permeable Paving
Regular Maintenance Frequency
Surface Protection

Remove litter and debris. Monthly

Brush or suction sweep surface to remove silt build up and replace Annually

grit as required

Bedding Replacement

Lift blocks and remove bedding material. Clean geotextile and
replace bedding material with new silt-free granular material.

Every 10 years or as required

settlement, full reconstruction and compaction of sub-base may be
required. Sub-grade should be checked to washout of fines.

Reactive Maintenance Frequency
Brush or suction sweep to remove any materials left on surface.
Lift and re-bed blocks where movement has occurred. In case of As required
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Raingardens/ Swales

Regular Maintenance Frequency
Remove debris, litter and weeds Quarterly
Inspect surface for infiltration, ponding/siltation Quarterly
Inspect perforated pipe drainage Annually (after rain)
Maintain planting and replace where required Annually (during growing season)
Remove sediment Annually or as required
Reactive Maintenance Frequency
Replace planting and filter medium as required
Relevel uneven surfaces and reinstate design levels As required
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Development Flood Risk & Mitigation

Tidal & Fluvial

As discussed in section 4 — the site lies entirely within Flood Zone 1, with the risk of flooding from tidal &
fluvial sources considered to be low. The development proposals do not increase the flood risk to the site
or the surrounding area from tidal or fluvial sources.

The proposed use of the site is defined as ‘less vulnerable’ under the NPPF, which is deemed as suitable
for a site in Flood Zone 1.

The proposed development includes a site wide drainage strategy which will collect, attenuate, treat,
and discharge flows in a sustainable manner. It is proposed to discharge flows to the local watercourse
at the greenfield rate, which will not increase the risk of flooding to the site or surrounding areas.

Overland & Surface Water Flooding

As previously discussed in Section 4.2, it is considered that the risk of flooding from surface water &
overland flows is low.

Although the risk to the site is not considered significant, it is suggested that the following flood risk
management measures are considered to further manage any potential risk.

e Finished floor levels should be set a minimum of 150mm above existing levels.
e Where possible, the existing ground profile should be designed to convey any potential flows
away from buildings or vulnerable areas.

The development proposals will include a site wide drainage strategy which will be designed to
accommodate all surface water flows from the new hardstanding areas of the development. This
network will be designed to accommodate the 1 in 30-year event without flooding, with flow routes
considered to prevent flooding onsite or downstream during extremely severe weather conditions.

Consequently, the proposed development will not have a detrimental impact on flood risk to the site or
to the surrounding areas.

Flooding from Sewers

As discussed in Section 4.3 there is a very low risk to the site from the failure of existing drainage
infrastructure within the region.

A new surface water drainage network will be constructed to serve the proposed development. This
network will be designed to accommodate flows for the 1 in 30-year event, with exceedance flow routes
considered to prevent flooding onsite or downstream during more severe weather.

A new foul water drainage network will also be constructed to service the site. This network will be
designed to accommodate anticipated peak flows with no flooding.

Based on the information discussed above, it is considered that the proposed development does not
increase the risk of flooding from sewers to the site or surrounding area.
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Groundwater Flooding
As discussed in Section 4.4, the risk of flooding from groundwater is considered very low.

There are no historic records of groundwater flooding either on or in the nearby vicinity of the site, which
suggests that groundwater re-emergence has not caused significant flooding issues in the past.

Itis proposed to discharge surface water flows via an attenuation solution to a local watercourse. These
proposals are not expected to affect the groundwater table and consequently will not increase the risk
of flooding from groundwater related sources.

Flooding from Artificial Sources

As discussed in Section 4.5 there is no flood risk to the site from artificial sources. The development
proposals will not cause an increase to this risk, either to the site or to the surrounding areas.
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10 Conclusions & Recommendations

It is considered that this assessment represents a comprehensive and robust analysis of the flood impact of the
development upon other adjacent properties and of the existing flood mechanisms on the development itself. It
demonstrates that the proposed development is sustainable in terms of flood risk and can be summarised as

follows.

Subject

Conclusions

Tidal and Fluvial
Flood Risk

The development is located in Flood Zone 1 - low probability for tidal and fluvial
flooding on the EA flood maps for planning.

Flood Risk from
Other Sources

No significant flood risk to the site from surface water or overland flows, existing
sewers, groundwater or artificial water bodies has been identified.

Development
Suitability

The development use is considered suitable for the site, which lies within Flood
Zone 1 - Low Probability, under Table 3 of the NPPF Planning Practice Guidance.

Existing Drainage

The existing local public foul and surface water networks are owned and operated
by Thames Water.

The closest public sewers to the site are found within Buntingford Business Park
and Baldock Road to the north-east of the site.

Proposed Drainage

New surface and foul water sewer networks will be constructed to service the
proposed development.

Surface water run-off will be discharged via a sustainable drainage solution. It is
proposed to discharge flows via an attenuation option to the existing watercourse
located within the south-east corner of the site.

Surface Water
Management

Due to the underlying ground conditions, it is anticipated that discharging flows via
infiltration will not be viable.

If infiltration rates are proven to be unfeasible, it is proposed to discharge flows via
an alternative attenuation option, with flows discharged to the local watercourse.

It is proposed to discharge surface water runoff at a restricted pre-development
greenfield rate, with onsite attenuation storage provided.

The attenuation features will be designed to accommodate flows for a range of
storm events including the 1 in 100-year plus 40% climate change scenario.

Additional SuDS features will also be considered as a means of providing additional
ecological, amenity and water quality benefits.

Foul Water Disposal

It is proposed to discharge flows to a suitable point of connection on the existing
public sewer network located to the east of the site.

The existing site is not positively drained, consequently the development will
increase foul loadings to the public sewer system.
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A connection to the existing public sewer will be achievable, however, subject to
hydraulic modelling network upgrades may be required to accommodate the
additional flows from the development.

Based on the findings of this report, it is considered that there are no grounds for objecting to the proposed
development in terms of flood risk.
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Appendix A: Site Location Plan
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Appendix B: Topographical Survey
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Appendix C: Thames Water Asset Plans
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Asset location

search

Search address supplied

Your reference

Our reference

Search date

Notification of Price Changes

Land West Of The A10
Buntingford
SG9 9ER

N/A

ALS/ALS Standard/2023_4799812

27 March 2023

Property
Searches

From 1% April 2023 Thames water Property Searches will be increasing the prices of its CON29DW, CommercialDW Drainage &
Water Enquiries and Asset Location Searches. Historically costs would rise in line with RPI but as this currently sits at 14.2%, we are

capping it at 10%.

Customers will be emailed with the new prices by January 1% 2023.

Any orders received with a higher payment prior to the 1** April 2023 will be non-refundable. For further details on the price
increase please visit our website at

Thames Water Utilities Ltd

searches@thameswater.co.uk

Property Searches, PO Box 3189, Slough SL1 4WW

www.thameswater-propertysearches.co.uk

0800 009 4540

O
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Asset location

Property
search

Searches

Search address supplied: Land West Of The A10, Buntingford, SG9 9ER
Dear Sir / Madam

An Asset Location Search is recommended when undertaking a site development.lt is
essential to obtain information on the size and location of clean water and sewerage assets
to safeguard against expensive damage and allow cost-effective service design.

The following records were searched in compiling this report: - the map of public sewers &
the map of waterworks. Thames Water Utilities Ltd (TWUL) holds all of these.

This searchprovides maps showing the position, size of Thames Water assets close to the
proposed development and also manhole cover and invert levels, where available.

Please note that none of the charges made for this report relate to the provision of Ordnance
Survey mapping information. The replies contained in this letter are given following
inspection of the public service records available to this company. No responsibility can be
accepted for any error or omission in the replies.

You should be aware that the information contained on these plans is current only on the day
that the plans are issued. The plans should only be used for the duration of the work that is
being carried out at the present time. Under no circumstances should this data be copied or
transmitted to parties other than those for whom the current work is being carried out.

Thames Water do update these service plans on a regular basis and failure to observe the
above conditions could lead to damage arising to new or diverted services at a later date.

Contact Us

If you have any further queries regarding this enquiry please feel free to contact a member of
the team on 0800 009 4540, or use the address below:

Thames Water Utilities Ltd
Property Searches

PO Box 3189

Slough

SL14WW

Email: searches@thameswater.co.uk
Web: www.thameswater-propertysearches.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW Page 2 of 41
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Searches

Waste Water Services

Please provide a copy extract from the public sewer map.

The following quartiles have been printed as they fall within Thames' sewerage area:

TL3529NE
TL3530NE
TL3529SW
TL3629NW
TL3628NW
TL3629SW
TL3529SE
TL3530SE
TL3630SW
TL3528NE
TL3529NW

Enclosed is a map showing the approximate lines of our sewers. Our plans do not
show sewer connections from individual properties or any sewers not owned by
Thames Water unless specifically annotated otherwise. Records such as "private"
pipework are in some cases available from the Building Control Department of the
relevant Local Authority.

Where the Local Authority does not hold such plans it might be advisable to consult the
property deeds for the site or contact neighbouring landowners.

This report relates only to sewerage apparatus of Thames Water Utilities Ltd, it does
not disclose details of cables and or communications equipment that may be running
through or around such apparatus.

The sewer level information contained in this response represents all of the level data
available in our existing records. Should you require any further Information, please
refer to the relevant section within the 'Further Contacts' page found later in this
document.

The following quartiles have not been printed as they contain no assets:

TL3429NE

TL3528NW
TL3430NW
TL3429SW
TL3430NE

TL3428NE

TL3428NW
TL3530SW
TL3530NW
TL3430SW
TL3630NW

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW Page 3 of 41
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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TL3429SE
TL3429NW
TL3430SE

For your guidance:
e The Company is not generally responsible for rivers, watercourses, ponds, culverts
or highway drains. If any of these are shown on the copy extract they are shown for
information only.
e Any private sewers or lateral drains which are indicated on the extract of the public
sewer map as being subject to an agreement under Section 104 of the Water
Industry Act 1991 are not an ‘as constructed’ record. It is recommended these

details be checked with the developer.

Clean Water Services

Please provide a copy extract from the public water main map.

Property
Searches

Following examination of our statutory maps, Thames Water has been unable to find
any plans of water mains within this area. If you require a connection to the public

water supply system, please write to:

Tel:
Fax:

New Connections / Diversions
Thames Water
Network Services Business Centre

Brentford
Middlesex
TW8 OEE

0845 850 2777
0207 713 3858
Email: developer.services@thameswater.co.uk

The following quartiles have not been printed as they are out of Thames' water
catchment area. For details of the assets requested please contact the water company

indicated below:

TL3429NE
TL3528NW
TL3430NW
TL3429SW
TL3529NE
TL3530NE
TL3430NE
TL3428NE
TL3529SW
TL3428NW

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk

Affinity Water
Affinity Water
Affinity Water
Affinity Water
Affinity Water
Affinity Water
Affinity Water
Affinity Water
Affinity Water
Affinity Water
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TL3629NW Affinity Water
TL3530SW Affinity Water
TL3530NW Affinity Water
TL3628NW Affinity Water
TL3629SW Affinity Water
TL3430SW Affinity Water
TL3529SE Affinity Water
TL3630NW Affinity Water
TL3530SE Affinity Water
TL3630SW Affinity Water
TL3429SE Affinity Water
TL3429NW Affinity Water
TL3528NE Affinity Water
TL3430SE Affinity Water
TL3529NW Affinity Water
Affinity Water Ltd
Tamblin Way
Hatfield
AL10 9EZ

Tel: 0345 3572401

For your guidance:

e Assets other than vested water mains may be shown on the plan, for information
only.

e If an extract of the public water main record is enclosed, this will show known public
water mains in the vicinity of the property. It should be possible to estimate the
likely length and route of any private water supply pipe connecting the property to
the public water network.

Payment for this Search

A charge will be added to your suppliers account.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW Page 5 of 41
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Further contacts:

Waste Water queries

Should you require verification of the invert levels of public sewers, by site
measurement, you will need to approach the relevant Thames Water Area Network
Office for permission to lift the appropriate covers. This permission will usually
involve you completing a TWOSA form. For further information please contact our
Customer Centre on Tel: 0845 920 0800. Alternatively, a survey can be arranged,

for a fee, through our Customer Centre on the above number.

If you have any questions regarding sewer connections, budget estimates,
diversions, building over issues or any other questions regarding operational issues

please direct them to our service desk. Which can be contacted by writing to:

Developer Services (Waste Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Clean Water queries

Should you require any advice concerning clean water operational issues or clean

water connections, please contact:

Developer Services (Clean Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any
kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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ALS/ALS Standard/2023_4799812

NB: Level quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates no Survey information is available.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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NB: Level quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates no Survey information is available.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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The width of the displayed area is 500m and the centre of the map is located at OS coordinates 535750,230750

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.

No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are
undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

5802
5803
6802
6801
581A
581B

101.76
100.78
100.05
100.86
n/a
n/a

100.75
99.83
99.25
99.1
n/a
n/a

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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The width of the displayed area is 500m and the centre of the map is located at OS coordinates 535250,229250
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.

No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are
undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level
34NB n/a n/a
34NA n/a n/a
44NC n/a n/a
44NA n/a n/a
44NB n/a n/a

of mains and services must be verified and established on site before any works are undertaken.

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

451A
451B
451F
451C
451G
451K
451J
451H
451
461C
461A
461B
4750
4701
351C
35NC
3701
3650
3601
3602
3603
3604
361B
3606
3608
3613
3610
3502
3611
3504
4501
451D
451E
251C
251B
25NC
25ND
251F
351D
2502
261B
361A
261A
261J
261K
26ND
261l
261H
2650
26NA
27NA
271E
261C
271A
271D
2751
271C
3702
271B
271G
271H
25NT
25NZ
25NM
25NL
251J
25NK
25NE
25NJ
251E
25HD
25N
25HC
252F
252E
25NF
25NG
25NH
25HB
251Q
251P
251R
351A
252G
251D
251A
351B
16TF
16TG
16NJ

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
95.14
95.07
n/a
n/a
90.38
90.2
89.83
89.89
90.41
n/a
n/a
89.829
90.2
n/a
89.61
89.44
n/a
89.35
90.63
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
90.67
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
92.25
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
91.86
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
94.44
92.72
n/a
n/a
89.6
89.3
89.33
89.29
88.91
n/a
n/a
88.629
89.07
n/a
88.54
88.39
n/a
88.25
88.19
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
89.37
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
91.63
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
91.06
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

16TH
26NB
16NF
161D
16XA
16NJ
161A
161B
16NM
16NE
161C
1601
16NL
16TC
O6NT
06NU
161F
16NK
161E
16TA
162J
17TE
1751
17Tl
15NC
15NG
25NA
15NC
OSNB
1501
O5NA
1502
15NK
1602
06ND
16NB
162I
162D
162H
16NA
16ND
O06NE
O6NF
162G
06NG
16NH
16NG
O6NI
16NI
16NH
16TE
OSHF
05HD
15WC
15NB
25WD
0550
O5HE
0501
15NA
151A
151B
0SHA
05HC
151D
2550
05HB
O05NJ
O5NF
2501
O5NM
05ND
OSNI
15HA
15HB
O5NE
15ND
O5NC
07XG
07XM
07Xl
07XL
0701
07X0O
07XP
072K
07WJ
0723
0721
07WF
07WG
07WH
07HB

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
95.88
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
94.8
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
98.89
n/a
98.78
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
94.12
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
100.73
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
93.9
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
93.86
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
97.53
n/a
97.41
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
91.998
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
98.58
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

07HC
0723
07HD
05NG
05NH
05ND
06NP
06NZ
05NY
06NY
05NX
05NW
06NV
06NB
06ND
06NC
06NA
06NE
06NF
06NP
06NO
06NQ
06NN
06NR
06NS
06NM
06NL
06NK
2904
2956
2906
2905
2954
2955
2907
2908
2953
3906
3901
391D
391A
391F
391B
3950
3902
391C
3951
391E
3904
3952
1904
1952
1954
1905
1903
1953
1901
1902
2960
2901
2959
2903
2958
2957
2902
2952
2909
1803
1851
1852
1804
0953
0903
0904
0954
0907
0955
1959
1911
1910
1958
1909
091H
0957
091G
0905
0956
1955
0908
0906
1906
1915
1908

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
92.18
92.15
n/a
91.92
91.91
91.79
91.73
91.75
91.62
91.65
n/a
n/a
n/a
n/a
n/a
91.62
91.717
n/a
91.81
n/a
91.611
91.74
94.24
n/a
94.72
94.72
n/a
n/a
n/a
93.41
92.73
92.86
92.82
92.12
92.21
92.34
92.34
92.23
92.64
96.04
95.93
95.56
95.59
98.28
98.04
97.65
97.47
n/a
n/a
96.59
96.34
95.95
95.78
95.48
n/a
96.97
n/a
97.3
96.78
n/a
n/a
96.87
n/a
95.54
95.26

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
89.52
90.4
n/a
89.32
90.74
89.99
89.23
89.95
89.94
88.95
n/a
n/a
n/a
n/a
n/a
90.52
88.737
n/a
89.11
n/a
88.201
89.34
93.26
n/a
92.36
91.72
n/a
n/a
n/a
90.61
91.78
90.44
91.22
90.3
91.36
90.64
89.84
90.48
89.94
94.54
94.98
94.11
94.39
97.05
95.64
95.15
96.24
n/a
n/a
94.24
93.55
93.24
93.56
92.68
n/a
n/a
n/a
96.59
95.22
n/a
n/a
95.98
n/a
94.42
94.21

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Manhole Invert Level

93.51
93.99
94.05
96.834
n/a
96.878
n/a
n/a
n/a
n/a
96.91
n/a
n/a
n/a
97.64
n/a
97.56
98.31
97.63
96.33
n/a
n/a
n/a
92.93
93.57
92.43
n/a
93.4
n/a
93.07
n/a
n/a
92.71
91.24
91.54
92.88
n/a
n/a
91.51
90.71
90.92
91.56
90.87
90.24
90.99
91.6
n/a
n/a
n/a
n/a
n/a
93.2
92.52
93
n/a
n/a
n/a
93.29
n/a
92.33
n/a
91.39
91.56
92.11
92.51
93.48
93.1
n/a
n/a
91.92
n/a
91.85
92.11
91.68
n/a
n/a
91.53
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Manhole Reference Manhole Cover Level
1957 95.14
1907 94.67
1956 94.85
0802 98.63
08HK n/a
0801 98.63
08HL n/a
08HM n/a
08HD n/a
08HB n/a
0850 98.7
09HC n/a
09HA n/a
09zB n/a
0901 98.64
50NA n/a
0950 98.81
0952 99.01
0951 98.83
0902 97.72
09HB n/a
181H n/a
1811 n/a
1951 94.13
1914 94.74
1912 94.08
181B n/a
1950 94.45
181D n/a
1913 94.42
181A n/a
181C n/a
2852 94.11
2809 94.04
2851 94.04
2950 94.33
281E n/a
291D n/a
2853 93.31
2807 93.31
2806 93.52
2854 93.46
2951 92.57
2910 92.59
2805 93.73
2855 93.68
281A n/a
281B n/a
291A n/a
291C n/a
291B n/a
2752 94.26
1702 95.12
2753 93.85
2701 n/a
2711 n/a
2755 n/a
1703 94.99
271J n/a
2702 94.23
2754 n/a
3703 92.04
2704 92.53
2703 93.53
2756 93.49
1706 95.14
1850 95.05
281D n/a
281C n/a
2801 92.7
181E n/a
2802 93.42
2850 94.05
2810 93.93
181E n/a
181F n/a
2804 93.28
08TD n/a
07HJ n/a
08TC n/a
07HK n/a
08TB n/a
07HI n/a
081A n/a
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.
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Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

491A
4953
4957
4901
4956
1901
1903
1904
2902
2901
2916
2911
2907
2912
2910
2913
2909
2908
0901
0904
0902
0903
0913
0912
0910
0911
1902
2917
2914
2915
3904
391A
391C
391B
491D
4950
4951
491C
491B
3701
4750
3702
4701
3751
471B
3851
3860
481B
481A
3850
3857
3866
3856
3862
3864
3865
3861
0803
0905
0803
0801
0804
0802
081B
081A
1801
1802
1804
1803
291A
291B
2903
2904
2802
2801
2803
2602
2905
2906
2603
2804
2805
3863
461D
3650
3601
461E
461H
n/a
n/a

n/a
91.65
92.91
92.96
93.2
93.96
92.1
92.03
90.82
90.83
n/a
90.07
90.14
89.47
90.44
89.41
89.49
90.39
99.41
98.48
98.69
98.65
98.12
96.32
95.92
95.91
94.02
89.52
89.51
88.32
88.301
n/a
n/a
n/a
n/a
90.61
91.01
n/a
n/a
86.04
87.71
86.68
87.53
n/a
n/a
87.52
n/a
n/a
n/a
88.26
86.5
n/a
86.5
88.01
n/a
87.5
87.7
98.85
98.89
98.85
97.97
97.48
97.36
n/a
n/a
94.32
94.2
92.75
92.15
n/a
n/a
89.82
89.73
89.28
89.23
89.02
n/a
88.33
88.34
n/a
87.961
88.01
n/a
n/a
85.85
85.88
n/a
n/a
n/a
n/a

n/a
90.3
91.93
89.95
92.2
89.63
89.17
88.66
88.3
87.8
n/a
88.49
88.14
87.66
88.73
87.58
87.42
88.44
95.35
94.69
95.12
94.64
96.48
93.57
93.05
925
90.09
84.97
87.36
86.94
86.851
n/a
n/a
n/a
n/a
89.31
90.17
n/a
n/a
84.15
86.54
84.68
86.26
n/a
n/a
86.83
n/a
n/a
n/a
87.52
84.16
n/a
84.93
85.11
n/a
86.64
84.6
95.3
94.89
95.3
95.15
95.52
95.26
n/a
n/a
90.69
89.95
90.52
90.98
n/a
n/a
87.62
87.02
87.18
86.66
87.02
n/a
86.44
86.09
n/a
85.751
85.41
n/a
n/a
83.85
83.73
n/a
n/a
n/a
n/a
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Manhole Invert Level

n/a
n/a
84.56
84.44
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
93.12
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
83.4
84.13
n/a
n/a
83.59

Manhole Reference Manhole Cover Level
461F n/a
3655 n/a
3603 85.99
3651 86.27
3652 85.57
n/a n/a
n/a n/a
461G n/a
461C n/a
n/a n/a
461B n/a
461A n/a
3656 n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
451E n/a
n/a n/a
451A 94.12
451C n/a
n/a n/a
n/a n/a
451B n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
3501 85.09
3550 85.47
n/a n/a
n/a n/a
3502 85.49
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.
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IAsset Location Search Sewer Map - ALS/ALS Standard/2023 4799812 | TL3629SW
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Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, Page 23 of 41
T 0800 009 4540 E searches ameswater.co.uk | www.thameswater-propertysearches.co.uk




NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

341D
341E
341F
341G
341H
331Q
3305
331P
4450
4304
4306
4305
4350
4401
4303
4307
4302
441A
431D
431E
431C
431B
431A
431F
4301
3252
3211
3301
3310
3302
331G
331R
331F
331S
3303
3352
331L
3354
3353
331E
331A
331l
331K
3359
331D
331J
331M
331N
3358
331H
341A
341B
34HE
341C
2204
221A
221B
231A
2301
2358
3304
2303
2356
2302
2357
231D
231C
24HF
24HB
24HD
24HI
2402
24HH
24HC
2450
24HA
34HZ
24NF
24NB
24NA
24NC
241X
1401
14NB
14NE
14NG
14NA
14ND
14NH
14NJ

n/a
n/a
n/a
n/a
n/a
n/a
90.18
n/a
89.52
90.18
91.32
91.32
89.89
90.13
90.43
91.18
91.34
n/a
n/a
n/a
n/a
n/a
n/a
n/a
94.01
89.856
89.282
88.6
n/a
89.32
n/a
n/a
n/a
n/a
89.27
89.2
n/a
89.32
89.24
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
88.98
n/a
n/a
n/a
90.11
89.44
89.38
90.52
90.52
89.99
89.99
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
90.91
n/a
n/a
n/a
n/a
n/a
n/a
n/a
93.64
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
87.37
n/a
88.05
88.63
87.51
89.22
87.91
87.88
88.85
87.65
89.59
n/a
n/a
n/a
n/a
n/a
n/a
n/a
91.18
87.836
87.182
87.57
n/a
87.72
n/a
n/a
n/a
n/a
87.83
88.29
n/a
88.48
88.39
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
88.1
n/a
n/a
n/a
88.04
88.54
87.96
88.4
89.93
88.25
89.08
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
90
n/a
n/a
n/a
n/a
n/a
n/a
n/a
91.99
n/a
n/a
n/a
n/a
n/a
n/a
n/a
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

14NP
14NZ
14NQ
14NS
14NR
14N
1451
14TA
14TB
14TC
2452
2453
2451
241Y
2403
2401
24ND
24NH
24NG
1102
2201
2202
2250
121E
121F
121D
2252
2203
121G
1201
1211
1202
131D
2360
2359
2304
1303
131E
231E
2351
2352
2353
231F
1302
1353
1354
1355
13NB
04HC
0454
04HK
04HJ
04HI
14NT
1478
14ZA
14NO
142
1450
14HC
14NM
14NL
14NN
14NY
14HD
14HB
14HA
14NX
14NU
1452
14NK
14NW
14NF
14NV
14NC
04WA
0450
04HA
04WD
04WC
0453
0403
0404
0452
0451
0402
04HL
0401
04HG
04HF
04HN
04HE
04HD

n/a
n/a
n/a
n/a
n/a
n/a
92.76
n/a
n/a
n/a
91.36
n/a
91.26
n/a
n/a
91.26
n/a
n/a
n/a
93.06
91.52
91.27
91.49
n/a
n/a
n/a
91.46
91.45
n/a
n/a

n/a
n/a
n/a
92.64
92.35
92.36
92.49
n/a
n/a
91.3
91.96
92.18
n/a
93.34
93.33
93.43
93.69
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
96.42
n/a
n/a
n/a
97.6
98.01
96.92
96.84
95.99
95.94
n/a
95.1
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
91.81
n/a
n/a
n/a
90.33
n/a
90.46
n/a
n/a
89.131
n/a
n/a
n/a
91.24
89.57
89.34
89.07
n/a
n/a
n/a
89.88
90.07
n/a
n/a

n/a
n/a
n/a
90.64
90.37
90.78
90.97
n/a
n/a
89.59
89.82
90.01
n/a
91.92
91.37
90.96
92.14
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
94.04
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
95.37
n/a
n/a
n/a
96.1
96.38
96.2
95.64
95.01
94.46
n/a
93.673
n/a
n/a

n/a
n/a
n/a
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

04HB
04HO
04HM
04HH
04PL
04XM
03WK
0350
0301
03WL
03WM
0354
0351
0355
0302
03WA
03WJ
033J
0303
O3ND
03NC
0255
O3NB
O03NA
0304
131A
13NC
1301
131G
131F
111B
0150
0101
1151
0151
111A
121A
1250
021C
021B
021E
021A
0251
121H
1251
021D
0201
0202
0250
0254
0352
031B
031A
1351
3155
3258
3257
3158
3203
3260
3210
3259
3255
3251
3208
311L
3253
3250
3256
3254
3209
3204
3205
421G
421F
421E
421B
421A
421C
421D
411J
2105
2104
311F
3150
3151
311E
3152
3156
301K
3006
3157
3163

n/a
n/a
n/a
n/a
n/a
n/a
n/a
97.06
97.07
n/a
n/a
95.27
96.33
n/a
96.33
n/a
n/a
n/a
96.05
n/a
n/a
n/a
n/a
n/a
95.41
n/a
n/a
94.64
n/a
n/a
n/a
97.34
96.7
93.35
96.71
n/a
n/a
93.64
n/a
n/a
n/a
n/a
96.21
n/a
93.73
n/a
96.82
95.15
96.55
n/a
95.66
n/a
n/a
94.41
88.84
88.05
88.975
88.92
88.03
89.18
89.01
89.45
89.86
89.778
89.823
n/a
89.32
89.732
89.85
89.23
89.3
89.95
90
n/a
n/a
n/a
n/a
n/a
94.571
n/a
n/a
88.43
88.48
n/a
87.81
89.62
n/a
n/a
88.1
n/a
n/a
88.5
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
94.47
95.46
n/a
n/a
94.53
94.14
n/a
94.63
n/a
n/a
n/a
94.22
n/a
n/a
n/a
n/a
n/a
93.27
n/a
n/a
92.82
n/a
n/a
n/a
95.19
94.97
91.03
94.59
n/a
n/a
91.54
n/a
n/a
n/a
n/a
94.61
n/a
91.94
n/a
95.07
93.46
95.8
n/a
94.94
n/a
n/a
92.7
86.54
87.17
87.175
87.63
86.73
87.72
87.5
88.02
87.46
87.728
86.973
n/a
88.41
88.282
87.54
88.7
87.18
86.86
88.96
n/a
n/a
n/a
n/a
n/a
93.561
n/a
n/a
87.18
86.85
n/a
87.05
87.06
n/a
n/a
86.32
n/a
n/a
86.78
n/a
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Manhole Invert Level

86.371
n/a
n/a
n/a
n/a
n/a
n/a
86.442
85.542
n/a
86.89
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
90.91
91.41
88.27
n/a
91.06
90.61
n/a
n/a
n/a
n/a
n/a
n/a
n/a
92.653
n/a
91.58
n/a
91.5
91.3
n/a
n/a
92.034
n/a
91.54
n/a
n/a
89.01
85.16
89.18
87.11
n/a
88.9
88.29
n/a
n/a
86.73
n/a
87.46
87.89
n/a
n/a
87.1
89.18
95.83
96.75
95.18
96.02
95.48
94.95
95.45
94.89
94.62
95.25
93.93
93.29
n/a
91.98
87.22
85.29
n/a
86.65
86
n/a
n/a
n/a

Manhole Reference Manhole Cover Level
3159 89.941
3007 n/a
311D n/a
3010 n/a
311N n/a
301L n/a
311M n/a
3008 90.312
3003 90.642
311H n/a
3153 90.85
311C n/a
311K n/a
3111 n/a
311G n/a
311J n/a
311B n/a
311A n/a
411D n/a
4153 91.7
4150 92.01
4101 91.85
4111 n/a
4152 92.16
4151 92.41
411H n/a
411E n/a
401F n/a
411G n/a
411F n/a
411B n/a
401D n/a
401E 93.493
411C n/a
4054 93.61
401G n/a
4052 92.17
4050 92.34
401A n/a
401B n/a
401C 93.284
401H n/a
4053 93.14
4011 n/a
401J n/a
2015 90.69
2020 89.12
2014 90.81
2019 89.01
201C n/a
2011 90.5
2010 90.08
201B n/a
201A n/a
2013 88.39
2017 n/a
2009 90.22
2012 90.89
2101 n/a
2102 n/a
2110 88.13
2103 91.42
0005 98.66
0007 98.07
0006 98.58
0008 97.93
0003 97.59
0004 97.59
0002 97.05
0001 97.28
0153 96.29
0154 96.62
0102 95.79
0152 95.7
1101 n/a
1150 94.28
2004 88.12
2005 87.81
2021 n/a
3005 90.25
3004 88.91
3002 n/a
3010 n/a
301N n/a
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.
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IAsset Location Search Sewer Map - ALS/ALS Standard/2023 4799812 | TL3529SE
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The width of the displayed area is 506m and l[he centre of the map is located at OS coordinates 535750,229250

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are
undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

94WB
94HA
94WG
93WB
93WA
93WC
50WI
9101
9256
9152
94HK
94HH
94HI
94HJ
94HG
84HD
8407
8401
84HC
7452
7407
7404
84NB
7403
7451
84NC
74HE
84AA
84ND
74NB
74NC
74ND
84NE
TANA
74HG
74ANE
84NF
T4NF
84NG
84NH
84Nl
64ND
64NE
6455
6401
64NF
6402
6454
64NJ
7455
7405
64NI
64NH
7456
7450
641A
6452
7402
74HA
74HD
74HF
74HC
6453
74HB
64NA
64NB
64NC
7406
7453
74ANG
74NH
74NI
7401
7454
T41A
731A
8450
841C
841D
84NK
84NL
8406
84NM
84NN
84NO
8451
84NP
8402
84HB
84NR

n/a
n/a
n/a
n/a
n/a
n/a
n/a
98.42
97.96
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
100.82
n/a
102.15
n/a
102.45
n/a
103.89
102.94
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
104.585
n/a
n/a
105.85
105.12
n/a
n/a
n/a
n/a
106.11
n/a
n/a
n/a
n/a
n/a
102.05
n/a
n/a
n/a
101.51
101.29
n/a
n/a
n/a
n/a
n/a
n/a
n/a
101.06
n/a
n/a
n/a
100.74
n/a
100.48
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
96.62
96.88
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
99.32
n/a
100.6
n/a
100.3
n/a
102.13
101.81
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
102.885
n/a
n/a
104.55
103.42
n/a
n/a
n/a
n/a
104.41
n/a
n/a
n/a
n/a
n/a
100.58
n/a
n/a
n/a
100.61
99.79
n/a
n/a
100.25
n/a
n/a
n/a
n/a
100.06
n/a
n/a
n/a
99.19
n/a
98.88
n/a
n/a
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

83NB
841B
842B
8452
8403
93NJ
8351
9350
93NF
9351
83NG
93NK
93NC
94ND
84ZF
94NE
941D
94WD
94NC
94NB
94NA
84NA
94HB
94HD
94HC
941C
94HE
94HF
941A
941B
84HA
94HL
73NE
73NF
73NK
73ND
73NJ
73NI
73NC
73NB
73NH
73NA
73NG
83NP
83NQ
83NR
83NM
83NO
83NL
83NA
83NC
83ND
831A
831B
8350
83NE
93NH
93NA
93NB
73NL
73NM
731B
821A
821E
821D
821C
821B
83NS
8250
8251
8201
931A
931B
921A
921C
921B
9250
9255
9353
9254
9301
9253
9201
9252
931Q
931P
9352
9302
9002
9007
8004
9006
8005

n/a
n/a
n/a
99.9
99.82
n/a
n/a
n/a
n/a
97.3
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
101.32
n/a
100.88
n/a
n/a
n/a
n/a
n/a
100.51
100.11
99.69
99.9
99.69
99.83
n/a
99.38
n/a
n/a
98.13
98.12
103.73
101.75

105.62
100.45
105.67

n/a
n/a
n/a
98.75
98.22
n/a
n/a
n/a
n/a
95.95
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
100.62
n/a
99.03
n/a
n/a
n/a
n/a
n/a
98.46
99.41
98.29
98.9
98.49
98.73
n/a
97.73
n/a
n/a
96.73
96.92
102.65
100.45

101.14
99.3
101.67

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

9004
9003
9005
9001
8003
8001
8002
8151
9151
8150
8102
8101
9150
921D
921F
8253
821H
8252
821G
921E
821F
9251
541C
541B
541A
5353
5358
5358
54NC
5301
54ND
54NA
53NB
54NE
54NH
54NG
5356
5302
54NF
54NJ
54Nl
53NA
54NL
63NA
6451
8006

99.64
99.17
99.49
103.48
104.45
104.57
106.14
106.93
100.81
103.67
n/a
104.49
100.25
n/a
n/a
104.35
n/a
104.16
n/a
n/a
n/a
99.15
111.25
111
110.85
n/a
111.273
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
110.36
110.27
n/a
n/a
n/a
n/a
n/a
n/a
107.23
105.8

98.16
98.16
98.44
102.33
101.37
101.98
103.82
105.84
99.81
101.57
n/a
102.69
98.5
n/a
n/a
103
n/a
103.26
n/a
n/a
n/a
97.3
109.58
109.05
108.79
n/a
108.153
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
107.38
107.54
n/a
n/a
n/a
n/a
n/a
n/a
105.88
101.45

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.
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The width of the displayed area is 500m and the centre of the map is located at OS coordinates 535750,230250
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are

undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

90TA
9101

91INA
9001

90NE
90NE
60NA
70NF

n/a
99.42
n/a
99.29
n/a
n/a
n/a
n/a

n/a
97.587
n/a
97.4
n/a
n/a
n/a
n/a

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
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Asset Location Search Sewer Map - ALS/ALS Standard/2023 4799812 | TL3630SW
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The width of the displayed area is 500

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.

No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are
undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level
201B n/a n/a

2005 91.58 90.72

2006 n/a n/a

2007 91.48 90.38

201A n/a n/a

3001 n/a n/a

301A n/a n/a

1001 92.94 91.71

1002 92.42 91.8

1050 92.22 91.24

2003 91.98 90.8

2050 92 90.54

2002 n/a n/a

2004 91.91 90.71

2051 n/a n/a

2001 n/a n/a

2052 91.36 89.86

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Asset Location Search Sewer Map - ALS/ALS Standard/2023 4799812 |
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The width of the displayed area is 500m and the centre of the map is located at OS coordinates 535750,228750
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are

undertaken.

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level
9909 100.16 97.88

9910 100.06 97.16

9912 99.24 96.2

9803 98.43 97.07

9801 101.41 100.02

9802 101.37 99.74

9901 101.97 99.68

9902 101.98 99.31

991A n/a n/a

991B n/a n/a

9903 102.9 98.9

9904 102.97 99.47

8905 104.93 100.85

8906 104.81 100.47

9905 102.98 99.05

9906 102.82 98.59

9908 100.92 97.24

9907 100.74 96.63

8904 105.47 101.07

8903 105.51 100.67

8902 105.64 100.77

8901 105.7 101.19

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Asset Location Search Sewer Map - ALS/ALS Standard/2023 4799812 | TL3529NW
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The width of the displayed area is 500m and the centre of the map is located at OS coordinates 535250,229750

undertaken.

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are

Based on the Ordnance Survey Map (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

351B

351C

35NA
46NA
45NA
45NB
45NC
45NE
45ND
45NG
46NB
A5NF

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
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Public Sewer Types (Operated and maintained by Thames Water)

i . & Foul Sower: A sewor designod 1o convey waste wator from domostco and
indusinial SourGes 10 A realment works.

Surface Water Sower: A sower designed 1o conmvesy surface walter (eg.
rain wator from rocfs, yords and cor parks) to rivors or walstcourses

Combined Sewer: & sowar designed 10 commy both waste water and
surfoco water from domestic and industrial sowrces 1o & treabmont works.

i
—i— St Sewer —i—  Siudge Sewer
= o = Foul Trunk Sewer @ = Surlace Trunk Sewer
i Cambined Trunk Sower s e Foul Rising Main

Surface Water Rising Main - - Combinsd Rising Miin
—)— Wacuum —P— Thasmes Waler Proposed
—Ai—  vent Pipe ——f— Galiery
Other Sewer Types (Not operated and maintained by Thames Waber)

—i— o ——  Culvorisd Watercourse

—L Proposad i1 Decormmissionsd Saver

& Content of this drainage & Cwnarship of this drainage
network 8 cumently unknown netwink & ourrently unknown

Mates:

1} All lrveds associated with the plans are 16 Ordriance Datuem Mewtyr.

Fj All reaiursmanls on the plan ank M,

3) Arrceees (on grinaty bed sewers) ar fecks (on rising mains) indicale the direction ol fow

Asset Location Search - Sewer Key

Sewer Fittings Other Symbols

A& featurg i a sewer thal does not aflect the Biow inthe pipe, Examgplo: Symbols used on maps which do not fall under othar genaral categonies.
o wvent i o Stting s the funclion of a vont i 10 refeass oxcess gas.

of Ch Pubibe | Privati Pur
& ives B Meter * e AR S s
[ oamchase B vem = invert Level ] Burmmil
W e Areas

Lines denoling areas of underground surveys. sie.
Operational Controls

W
ﬂmmh.mmw!ﬁmﬂﬂ”hlhm.
Example: A hydrobrake Emits the fiow passng downstream, N
U Areiary £  Drop Pipe k o
|1 Contral Vale sl Wieir E e e
End ltems Ducts or Crossings
Erdl symiiols apper 51 Bhe starl o snd of 8 sower pipe. Exampias: an E contain hi cablo
UnddoSrued Enc at tha stirl of o sawor indicates thak Thames Waler has no 0 Casornant o L cabiee.
knowledge of the position of the sewer upsiream of that symibal, Oufal
on & surfacs walsr sewer Ndicates that the pipe discharges into 8 stream 3
OF Far, fl Candult Bridge
T st sy Outfall [

Subrwy
/i

=il Undefined End

VA Turinsal

&) ‘'na’ or '0° on & manhole indicates that dots B unovaiabls.
&) The bixadl axppeiaring alongside a sower ne indicates b imvemal dameles of the ppe in millimebens,
Texl next 10 @ manbole indcabes the manhole relemence number and should Not be 1aken B85 3 MGESUTETONL

4} Most privato pipes are not shown on our plans, as in the past, this information has not beon ecorded, if you arg unsure about amy toxt or symbology, ploase contact Proporty Searches on 0800 00% 4540

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W,
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Payment Terms and Conditions

All sales are made in accordance with Thames Water Utilities Limited (TWUL) standard terms and conditions
unless previously agreed in writing.

1. All goods remain in the property of Thames Water Utilities Ltd until full payment is received.

2. Provision of service will be in accordance with all legal requirements and published TWUL policies.

3. All invoices are strictly due for payment within 14 days of the date of the invoice. Any other terms
must be accepted/agreed in writing prior to provision of goods or service or will be held to be invalid.

4. Penalty interest may be invoked by TWUL in the event of unjustifiable payment delay. Interest
charges will be in line with UK Statute Law ‘The Late Payment of Commercial Debts (Interest) Act
1998'.

5. Interest will be charged in line with current Court Interest Charges, if legal action is taken.

6. A charge may be made at the discretion of the company for increased administration costs.

A copy of Thames Water's standard terms and conditions are available from the Commercial Billing Team
(cashoperations@thameswater.co.uk).

We publish several Codes of Practice including a guaranteed standards scheme. You can obtain copies of
these leaflets by calling us on 0800 316 9800.

If you are unhappy with our service, you can speak to your original goods or customer service provider. If you
are still not satisfied with the outcome provided, we will refer the matter to a Senior Manager for resolution
who will provide you with a response.

If you are still dissatisfied with our final response, and in certain circumstances such as you are buying a
residential property or commercial property within certain parameters, The Property Ombudsman will
investigate your case and give an independent view. The Ombudsman can award compensation of up to
£25,000 to you if he finds that you have suffered actual financial loss and/or aggravation, distress, or
inconvenience because of your search not keeping to the Code. Further information can be obtained by
visiting www.tpos.co.uk or by sending an email to admin@tpos.co.uk.

If the Goods or Services covered by this invoice falls under the regulation of the 1991 Water Industry Act, and
you remain dissatisfied you can refer your complaint to Consumer Council for Water on 0300 034 2222 or
write to them at Consumer Council for Water, 1st Floor, Victoria Square House, Victoria Square, Birmingham,

B2 4AJ.
Ways to pay your bill
Credit Card BACS Payment Telephone Banking
Please Call 0800 009 4540 Account number 90478703 By calling your bank and
quoting your invoice number Sort code 60-00-01 quoting:
starting CBA or ADS A remittance advice must be sent to: Account number 90478703
Thames Water Utilities Ltd., PO Box | Sort code 60-00-01
3189, Slough SL1 4WW. and your invoice number
or email

ps.billing@thameswater.co.uk

Thames Water Utilities Ltd Registered in England & Wales No. 2366661 Registered Office Clearwater Court, Vastern Rd, Reading, Berks, RG1 8DB.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W Page 41 of 41
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Land West of Buntingford (South of A507), Hertfordshire Hallam Land Management

Appendix D: Illustrative Concept Masterplan
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Land West of Buntingford (South of A507), Hertfordshire Hallam Land Management

Appendix E: Proposed Drainage Strategy Plan & Associated Calculations
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Legend

N
Proposed Attenuation Basin
7)) with Associated Grading
(1in 100yr + 40% climate change)
INDICATIVE
NORTH
o(Jo== Proposed Foul Pumping Station
\
3
L — =———————— Existing Ordinary Watercourse Corridor
Y—j‘ _ Flood Zone 2
\ Flood Zone 3

swsexT ———  Exjsting SW Sewer

misexr ——  EXisting Foul Water Sewer

, Existing Drainage Ditch

, s Off site Drainage Ditch
\
> ——

\ . "
\ \ Notes:

1. Do not scale from this drawing.
\ \ \ 2. The location of existing sewers and other features are shown
Y indicatively based on utility companies asset plans. The location and
\ \ \ details of any existing apparatus/features should be further
investigated prior to commencement of works onsite.

\ \ 3. Fluvial flood zones and surface water flood risk zones shown based on
EA flood maps. These zones are subject to change following further
investigation of EA flood data.

\? \ \ 4. No detailed ground investigation information data is available for the

ik site.

5. BGS data shows the site is underlain with Chalk of the Lewes Nodular
Chalk Formation and Seaford Chalk Formation, which may be suitable
for infiltration. Full infiltration testing in accordance with BRE Digest
365 guidance is required onsite to check infiltration feasibility.

6. Ifinfiltration is found not to be a viable option, the preferred drainage
strategy for the development is to discharge to the existing
watercourses/ public sewer within the site and surrounding area,
subject to approval from the LLFA, with surface water run-off from the
development restricted to a pre-development greenfield Qbar rate.

7. The indicative attenuation basin shown has been sized to contain the 1
in 100 year including 40% CC allowance event.

8. The proposed basins are shown indicatively with grading shown tying
into existing levels. The size, shape and position is subject to detail
design.

9. Anindicative overview of the drainage strategy is shown based on

o =N currently available information. This is subject to change and further

C—— — assessment as the site is taken forward and more detailed information

Drainage ditch connection S p— = becomes available.

to existing Thames Water e i s 10.  There is a considerable level difference in parts of the site, proposed

| public sewer \L basins have been shown to try to reflect the existing topography.

“\ However, significant earthworks may be required in the construction of

Environment Agency Main River

st
et

Drainage requirements for proposed
employment areas based on an assumed
percentage of impermeable area
Additional on-plot attenuation could be
provided if necessary - subject to detail
design.

the basins.

11.  Due to the existing topography of the site, it is anticipated that foul
flows will be discharged to the existing foul sewer network through a
gravity connection.

12.  For the attenuation option, it is anticipated that surface flows from the
development will be conveyed to a suitable point of connection to the
existing public sewer network or a local watercourse located within
close proximity to the site. This is subject to approval with Thames
Water/ LLFA.

Proposed Basin
e Attenuation Storage: 3125m® (As shown

on plan)

Depth: 1.2m with 0.3m Freeboard

Size, shape & position subject to detailed
design

Drainage ditch runs to the
rear of Longmead properties \

Existing ditch \am
culverted beneath |Outfall to River Ribj~—__ X

\ the A10
Proposed outfall to

existing ditch

P4 (28.08.24| Updated to LLFA comments RJ | LE

P3 [12.06.24| Updated site boundary LE | LE

P2 |26.04.24|Updated site boundary LE | LE

P1 |{15.02.24| Preliminary Issue MD | LE
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PRELIMINARY DRAINAGE LAYOUT
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SCALE@A1:
1:2000
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P = Preliminary A = Approval T = Tender C = Construction

JULL

Bristol, Cardiff, Plymouth, Winchester jubb.uk.com
St James Court, St James Parade, Bristol BS1 3LH +44(0)117 922 6266



AutoCAD SHX Text
Path

AutoCAD SHX Text
Path

AutoCAD SHX Text
Path (um)


AN

hrwallingford

Calculated by:
Site name:

Site location:

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

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

Latitude: 51.95294° N

Longitude: 0.03669° W
36901523

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 Date:

Jan 11 2024 15:55

for setting consents for the drainage of surface water runoff from sites.

Runoff estimation

approach

FEH Statistical

Site characteristics

Total site area (ha): 4.6

Methodology

Qwmep estimation method:

BFl and SPR method:
HOST class:

BFI / BFIHOST:

Quiep (I/8):

Qgar / Qumep factor:

Hydrological
characteristics

SAAR (mm):
Hydrological region:

Growth curve factor 1year.

Growth curve factor 30
years:

Growth curve factor 100
years:

Growth curve factor 200
years:

Greenfield runoff rates

Calculate from BFl and SAAR

Specify BFI manually

Notes

(1) Is QBAR <2.0l/s/ha?

When Qg is < 2.0 I/s/ha then limiting discharge

rates are set at 2.0 |/s/ha.

N/A
0,385 (2) Are flow rates < 5.0 I/s?
Where flow rates are less than 5.0 I/s consent
for discharge is usually set at 5.0 I/s if blockage
114 from vegetation and other materials is possible.
Lower consent flow rates may be set where the
blockage risk is addressed by using appropriate
pefault Edited drainage elements.
631 631
6 6
(3) Is SPR/SPRHOST < 0.3?
0.85 0.85
Where groundwater levels are low enough the
23 23 use of soakaways to avoid discharge offsite
319 319 would normally be preferred for disposal of
surface water runoff.
3.74 3.74
Default Edited



QBAR (l/S) 15.66

1in1year (I/s): 13.31
1in 30 years (I/s): 36.02
1in 100 year (I/s): 49.95
1in 200 years (I/s): 58.57

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.



Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans 1
Report Details: Company Address:
Type: Inflows w
Storm Phase: Phase
\E' ' ] Pond - TAD 1 Type : Catchment Area
Area (ha) 3.68
[Dynamic Sizing
Runoff Method Time Area Diagram
Summer Volumetric Runoff 1.000
Coefficient
Winter Volumetric Runoff 1.000
Coefficient
Percentage Impervious (%) 100
Time (mins) Area (ha)
4 1.00
8 1.00
12 1.68
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Controls w
Storm Phase: Phase
d Pond Type : Pond
[Dimensions
Exceedance Level (m) 1.500
Depth (m) 1.500
Base Level (m) 0.000
Freeboard (mm) 0
Initial Depth (m) 0.000
Porosity (%) 100
Average Slope (1:X) 0.00
Total Volume (m?) 4687.500
Depth (m) Area (m?) Volume (m?3)
0.000 3125.00 0.000
1.000 3125.00 3125.000
[Inlets |
[Inlet |
Inlet Type Point Inflow
Incoming ltem(s) Pond - TAD 1
Bypass Destination (None)
Capacity Type No Restriction
[Outlets |
[Outlet |
Outgoing Connection (None)
Outlet Type Hydro-Brake®
Invert Level (m) 0.000
Design Depth (m) 1.000
Design Flow (L/s) 15.7

Objective

Application
Sump Available

Unit Reference
1.2

1
0.8
0.6
0.4
0.2

Depth (m)

Minimise Upstream Storage
Requirements
Surface Water Only

SHE-0179-1570-1000-1570

Flow (L/s)

Created in InfoDrainage 2024.0
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Project:

Date:

18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Controls
Storm Phase: Phase
[Advanced
Perimeter Circular
Length (m) 50.000
Friction Scheme Manning's n
n 0.04
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Project:

Date:

18/07/2024
Designed by: Checked by: Approved By: ’
LEvans L,
Report Title: Company Address: jf
Rainfall Analysis Criteria
Runoff Type Dynamic
Output Interval (mins) 5
Time Step Default
Urban Creep Apply Global Value
Urban Creep Global Value 0
(%)
Junction Flood Risk Margin 0

(mm)
Perform No Discharge
Analysis

[Rainfall

[Rainfall Details FEH |

Type: FEH

Site Location

Rainfall Version
Data Type
Summer
Winter

[Return Period [

KK

GB 536400 228400 TL 36400

2013
Catchment

Return Period (years)

Increase Rainfall (%)

2.0 40.000
30.0 40.000
100.0 40.000
[Storm Durations |
Duration (mins) Run Time (mins)

15 30
30 60
60 120
120 240
180 360
240 480
360 720
480 960
600 1200
720 1440
960 1920
1440 2880
2160 4320
2880 5760
4320 8640
5760 11520
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Project:

Date:

18/07/2024

Designed by:
LEvans

Checked by:

Approved By:

Report Details:
Type: Stormwater Control Results
Storm Phase: Phase

Company Address:

6# Pond Type : Pond
Critical Storm: Rainfall Details FEH: 100 years: Increase Rainfall (%): +40: 960 mins: Winter
[Tables |
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m3) Volume (m?) (L/s)
0 0.0 0.000 0.000 0.000 0.000 0.0
5 0.7 0.000 0.000 0.089 0.000 0.0
10 1.8 0.001 0.000 0.437 0.000 0.0
15 4.3 0.002 0.000 1.302 0.000 0.0
20 7.2 0.005 0.000 2.989 0.000 0.0
25 10.3 0.008 0.000 5.565 0.000 0.0
30 12.8 0.010 0.000 8.995 0.000 0.0
35 15.3 0.012 0.000 13.154 0.000 0.0
40 17.2 0.013 0.000 18.002 0.000 0.0
45 19.2 0.015 0.000 23.437 0.000 0.0
50 20.8 0.016 0.000 29.415 0.000 0.0
55 22.3 0.017 0.003 35.855 0.000 0.0
60 23.5 0.018 0.008 42.701 0.000 0.1
65 247 0.019 0.014 49.884 0.000 0.2
70 25.6 0.020 0.017 57.347 0.000 0.2
75 26.4 0.022 0.020 65.047 0.000 0.3
80 27.0 0.024 0.023 72.942 0.000 0.4
85 27.6 0.027 0.026 80.988 0.000 0.5
90 28.0 0.029 0.028 89.152 0.000 0.6
95 28.4 0.032 0.031 97.404 0.000 0.7
100 28.6 0.034 0.034 105.706 0.000 0.9
105 28.8 0.037 0.037 114.036 0.000 1.0
110 28.9 0.039 0.039 122.377 0.000 1.2
115 29.0 0.042 0.042 130.716 0.000 1.3
120 29.1 0.045 0.045 139.026 0.000 1.5
125 29.1 0.047 0.047 147.297 0.000 1.6
130 29.1 0.050 0.050 155.521 0.000 1.8
135 29.0 0.053 0.052 163.692 0.000 1.9
140 29.0 0.055 0.055 171.736 0.000 2.1
145 29.0 0.058 0.058 179.773 0.000 23
150 29.0 0.060 0.060 187.749 0.000 25
155 29.0 0.063 0.063 195.669 0.000 2.7
160 29.1 0.065 0.065 203.536 0.000 2.9
165 29.2 0.068 0.068 211.361 0.000 3.1
170 29.3 0.070 0.070 219.155 0.000 3.4
175 29.5 0.073 0.073 226.933 0.000 3.6
180 29.7 0.075 0.075 235.042 0.000 3.8
185 30.0 0.078 0.078 242.493 0.000 4.0
190 30.4 0.080 0.080 250.368 0.000 4.3
195 30.9 0.083 0.083 258.341 0.000 4.5
200 31.4 0.085 0.085 266.127 0.000 4.8
205 32.0 0.088 0.088 274.562 0.000 5.0
210 32.7 0.090 0.090 282.316 0.000 5.3
215 33.5 0.093 0.093 291.011 0.000 5.5
220 34.3 0.096 0.096 299.102 0.000 5.8
225 354 0.099 0.098 307.850 0.000 6.1
230 36.3 0.101 0.101 316.577 0.000 6.5
235 37.7 0.104 0.104 326.132 0.000 6.8
240 38.7 0.107 0.108 335.055 0.000 71
245 40.3 0.111 0.110 345.091 0.000 7.4
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m*) Volume (m?3) (L/s)
250 41.7 0.114 0.113 355.215 0.000 7.8
255 43.5 0.117 0.117 365.468 0.000 8.1
260 45.0 0.120 0.121 376.253 0.000 8.6
265 46.9 0.123 0.125 387.386 0.000 9.0
270 48.7 0.128 0.128 399.016 0.000 9.3
275 50.8 0.132 0.132 410.592 0.000 9.8
280 52.9 0.135 0.135 423.608 0.000 10.2
285 55.2 0.140 0.140 436.599 0.000 10.7
290 57.4 0.143 0.144 450.340 0.000 1.1
295 59.8 0.149 0.149 464.234 0.000 11.5
300 62.4 0.154 0.153 479.319 0.000 11.9
305 64.9 0.159 0.158 494.689 0.000 12.4
310 67.6 0.165 0.163 511.373 0.000 12.9
315 70.4 0.170 0.168 527.697 0.000 13.3
320 73.3 0.176 0.174 544.872 0.000 13.8
325 76.1 0.180 0.180 563.060 0.000 14.3
330 79.2 0.187 0.186 582.040 0.000 14.7
335 82.1 0.193 0.192 601.648 0.000 15.0
340 85.5 0.199 0.199 622.326 0.000 15.1
345 88.4 0.206 0.206 644.047 0.000 15.2
350 91.9 0.213 0.213 666.525 0.000 15.2
355 94.8 0.222 0.220 689.960 0.000 15.3
360 98.5 0.228 0.228 714.253 0.000 15.4
365 101.6 0.236 0.236 739.881 0.000 15.4
370 105.2 0.245 0.245 765.766 0.000 15.5
375 108.3 0.254 0.254 793.230 0.000 15.5
380 112.0 0.264 0.262 821.624 0.000 15.6
385 115.2 0.273 0.273 851.422 0.000 15.6
390 118.8 0.282 0.281 881.745 0.000 15.6
395 121.9 0.293 0.292 913.110 0.000 15.7
400 125.3 0.303 0.302 945.294 0.000 15.7
405 128.4 0.312 0.313 978.786 0.000 15.7
410 131.7 0.326 0.324 1012.601 0.000 15.7
415 134.8 0.336 0.335 1047.885 0.000 15.7
420 137.9 0.348 0.347 1084.276 0.000 15.7
425 140.9 0.360 0.359 1121.130 0.000 15.7
430 143.8 0.372 0.371 1159.251 0.000 15.7
435 146.6 0.384 0.383 1198.403 0.000 15.6
440 149.2 0.398 0.398 1238.295 0.000 15.6
445 151.8 0.409 0.408 1278.655 0.000 15.6
450 154.0 0.424 0.421 1319.867 0.000 15.5
455 156.3 0.437 0.436 1361.445 0.000 15.5
460 158.2 0.450 0.448 1403.702 0.000 15.4
465 160.2 0.464 0.463 1447.537 0.000 15.4
470 161.7 0.478 0.478 1491.078 0.000 15.4
475 163.2 0.491 0.492 1534.845 0.000 15.3
480 164.3 0.505 0.505 1579.228 0.000 15.2
485 164.8 0.521 0.521 1624.929 0.000 15.2
490 164.9 0.535 0.534 1669.398 0.000 15.1
495 164.1 0.549 0.548 1714.906 0.000 15.1
500 163.0 0.563 0.563 1758.379 0.000 15.0
505 161.4 0.572 0.578 1803.458 0.000 14.9
510 159.9 0.591 0.591 1846.744 0.000 14.8
515 157.9 0.605 0.605 1889.800 0.000 14.7
520 155.9 0.619 0.619 1932.603 0.000 14.6
525 153.6 0.631 0.631 1975.068 0.000 14.4
530 151.3 0.645 0.643 2016.476 0.000 14.3
535 148.7 0.659 0.658 2056.712 0.000 141
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m*) Volume (m?3) (L/s)
540 146.0 0.671 0.670 2096.340 0.000 14.0
545 143.2 0.683 0.681 2136.335 0.000 13.8
550 140.3 0.696 0.695 2174.771 0.000 13.5
555 137.4 0.708 0.708 2212.648 0.000 13.4
560 134.2 0.720 0.720 2248.869 0.000 13.4
565 131.2 0.731 0.730 2284.586 0.000 13.5
570 127.8 0.743 0.742 2319.354 0.000 13.6
575 124.7 0.759 0.754 2353.588 0.000 13.7
580 121.2 0.764 0.764 2385.920 0.000 13.8
585 118.1 0.774 0.773 2418.258 0.000 13.9
590 114.4 0.784 0.783 2448.548 0.000 14.0
595 111.4 0.793 0.793 2478.190 0.000 141
600 107.6 0.802 0.802 2506.699 0.000 141
605 104.6 0.805 0.809 2534.048 0.000 14.2
610 100.8 0.822 0.818 2561.445 0.000 14.3
615 97.9 0.828 0.828 2586.063 0.000 14.4
620 94.2 0.837 0.836 2611.042 0.000 14.4
625 91.3 0.843 0.843 2633.786 0.000 14.5
630 87.8 0.851 0.850 2656.583 0.000 14.5
635 84.8 0.857 0.857 2678.203 0.000 14.6
640 81.6 0.864 0.864 2699.165 0.000 14.6
645 78.6 0.870 0.870 2718.521 0.000 14.7
650 75.5 0.876 0.876 2737.249 0.000 14.7
655 72.7 0.882 0.881 2755.035 0.000 14.8
660 69.8 0.887 0.887 2772.102 0.000 14.8
665 67.1 0.892 0.892 2788.153 0.000 14.9
670 64.4 0.897 0.897 2803.773 0.000 14.9
675 61.8 0.902 0.902 2817.878 0.000 15.0
680 59.4 0.906 0.906 2831.567 0.000 15.0
685 56.9 0.910 0.910 2844.313 0.000 15.0
690 54.7 0.914 0.914 2856.532 0.000 15.1
695 52.4 0.918 0.918 2868.282 0.000 15.1
700 50.5 0.922 0.921 2879.105 0.000 15.1
705 48.3 0.925 0.925 2889.429 0.000 15.1
710 46.6 0.927 0.928 2899.159 0.000 15.2
715 44.6 0.931 0.931 2908.270 0.000 15.2
720 431 0.934 0.933 2916.929 0.000 15.2
725 41.4 0.936 0.936 2925.015 0.000 15.2
730 40.0 0.938 0.938 2932.711 0.000 15.2
735 38.5 0.941 0.941 2939.841 0.000 15.3
740 37.4 0.943 0.943 2946.691 0.000 15.3
745 36.2 0.945 0.945 2953.148 0.000 15.3
750 35.2 0.947 0.947 2959.282 0.000 15.3
755 34.2 0.949 0.949 2965.035 0.000 15.3
760 33.4 0.951 0.951 2970.543 0.000 15.3
765 32.5 0.952 0.952 2975.918 0.000 15.3
770 31.9 0.954 0.954 2980.904 0.000 15.4
775 31.3 0.955 0.955 2985.781 0.000 15.4
780 30.8 0.957 0.957 2990.491 0.000 15.4
785 30.3 0.959 0.958 2995.081 0.000 15.4
790 30.0 0.960 0.960 2999.481 0.000 15.4
795 29.7 0.961 0.961 3003.822 0.000 15.4
800 29.5 0.963 0.963 3008.103 0.000 15.4
805 29.3 0.964 0.964 3012.299 0.000 15.4
810 29.1 0.965 0.965 3016.363 0.000 15.4
815 29.1 0.967 0.966 3020.531 0.000 15.4
820 29.0 0.968 0.968 3024.608 0.000 15.5
825 29.0 0.969 0.969 3028.620 0.000 15.5
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m*) Volume (m?3) (L/s)
830 29.0 0.971 0.970 3032.676 0.000 15.5
835 29.0 0.972 0.972 3036.756 0.000 15.5
840 29.0 0.973 0.973 3040.839 0.000 15.5
845 29.1 0.974 0.974 3044.841 0.000 15.5
850 29.1 0.976 0.976 3048.960 0.000 15.5
855 29.1 0.977 0.977 3053.003 0.000 15.5
860 29.0 0.978 0.978 3057.009 0.000 15.5
865 28.9 0.980 0.980 3061.075 0.000 15.5
870 28.8 0.981 0.981 3065.055 0.000 15.6
875 28.6 0.982 0.982 3069.020 0.000 15.6
880 28.3 0.983 0.983 3072.859 0.000 15.6
885 28.0 0.985 0.984 3076.650 0.000 15.6
890 27.5 0.986 0.986 3080.276 0.000 15.6
895 26.9 0.987 0.987 3083.814 0.000 15.6
900 26.3 0.988 0.988 3087.080 0.000 15.6
905 25.4 0.989 0.989 3090.194 0.000 15.6
910 24.5 0.990 0.990 3092.950 0.000 15.6
915 23.3 0.990 0.991 3095.484 0.000 15.6
920 22.1 0.991 0.991 3097.590 0.000 15.6
925 20.5 0.992 0.992 3099.305 0.000 15.6
930 18.9 0.992 0.992 3100.557 0.000 15.6
935 16.9 0.992 0.992 3101.240 0.000 15.6
940 14.9 0.992 0.992 3101.325 0.000 15.6
945 12.3 0.992 0.992 3100.739 0.000 15.6
950 10.0 0.992 0.992 3099.433 0.000 15.6
955 6.6 0.991 0.991 3097.184 0.000 15.6
960 3.8 0.990 0.990 3094.061 0.000 15.6
965 1.5 0.989 0.989 3090.192 0.000 15.6
970 0.5 0.987 0.987 3085.792 0.000 15.6
975 0.0 0.986 0.986 3081.271 0.000 15.6
980 0.0 0.985 0.984 3076.510 0.000 15.6
985 0.0 0.983 0.983 3071.840 0.000 15.6
990 0.0 0.981 0.981 3067.185 0.000 15.6
995 0.0 0.980 0.980 3062.499 0.000 15.6
1000 0.0 0.978 0.978 3057.862 0.000 15.5
1005 0.0 0.977 0.977 3053.182 0.000 15.5
1010 0.0 0.976 0.976 3048.562 0.000 15.5
1015 0.0 0.974 0.974 3043.905 0.000 15.5
1020 0.0 0.973 0.973 3039.244 0.000 15.5
1025 0.0 0.971 0.971 3034.573 0.000 15.5
1030 0.0 0.970 0.970 3030.024 0.000 15.5
1035 0.0 0.968 0.968 3025.316 0.000 15.5
1040 0.0 0.967 0.967 3020.669 0.000 15.4
1045 0.0 0.965 0.965 3016.047 0.000 15.4
1050 0.0 0.964 0.964 3011.439 0.000 15.4
1055 0.0 0.962 0.962 3006.784 0.000 15.4
1060 0.0 0.961 0.961 3002.170 0.000 15.4
1065 0.0 0.959 0.959 2997.551 0.000 15.4
1070 0.0 0.958 0.958 2992.968 0.000 15.4
1075 0.0 0.956 0.956 2988.311 0.000 15.4
1080 0.0 0.955 0.955 2983.714 0.000 15.4
1085 0.0 0.953 0.953 2979.093 0.000 15.4
1090 0.0 0.952 0.952 2974.483 0.000 15.3
1095 0.0 0.950 0.950 2969.962 0.000 15.3
1100 0.0 0.949 0.949 2965.286 0.000 15.3
1105 0.0 0.947 0.947 2960.704 0.000 15.3
1110 0.0 0.946 0.946 2956.147 0.000 15.3
1115 0.0 0.945 0.944 2951.572 0.000 15.3
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m*) Volume (m?3) (L/s)
1120 0.0 0.943 0.943 2946.959 0.000 15.3
1125 0.0 0.942 0.942 2942.381 0.000 15.3
1130 0.0 0.940 0.940 2937.784 0.000 15.2
1135 0.0 0.939 0.939 2933.193 0.000 15.2
1140 0.0 0.937 0.937 2928.644 0.000 15.2
1145 0.0 0.936 0.936 2924.128 0.000 15.2
1150 0.0 0.934 0.934 2919.589 0.000 15.2
1155 0.0 0.933 0.933 2914.977 0.000 15.2
1160 0.0 0.931 0.931 2910.445 0.000 15.2
1165 0.0 0.930 0.930 2905.850 0.000 15.2
1170 0.0 0.928 0.929 2901.282 0.000 15.2
1175 0.0 0.927 0.927 2896.752 0.000 15.1
1180 0.0 0.926 0.925 2892.204 0.000 15.1
1185 0.0 0.924 0.924 2887.682 0.000 15.1
1190 0.0 0.923 0.923 2883.174 0.000 15.1
1195 0.0 0.921 0.921 2878.606 0.000 15.1
1200 0.0 0.920 0.920 2874.127 0.000 15.1
1205 0.0 0.918 0.918 2869.550 0.000 15.1
1210 0.0 0.917 0.917 2865.026 0.000 15.1
1215 0.0 0.915 0.915 2860.529 0.000 15.1
1220 0.0 0.914 0.914 2855.979 0.000 15.0
1225 0.0 0.912 0.913 2851.525 0.000 15.0
1230 0.0 0.911 0.911 2846.978 0.000 15.0
1235 0.0 0.910 0.910 2842.444 0.000 15.0
1240 0.0 0.908 0.908 2837.971 0.000 15.0
1245 0.0 0.907 0.907 2833.449 0.000 15.0
1250 0.0 0.905 0.905 2829.000 0.000 15.0
1255 0.0 0.904 0.904 2824.495 0.000 15.0
1260 0.0 0.902 0.902 2819.988 0.000 15.0
1265 0.0 0.901 0.901 2815.497 0.000 14.9
1270 0.0 0.899 0.900 2811.073 0.000 14.9
1275 0.0 0.898 0.898 2806.547 0.000 14.9
1280 0.0 0.897 0.897 2802.116 0.000 14.9
1285 0.0 0.895 0.895 2797.601 0.000 14.9
1290 0.0 0.894 0.894 2793.115 0.000 14.9
1295 0.0 0.892 0.892 2788.645 0.000 14.9
1300 0.0 0.891 0.891 2784.212 0.000 14.9
1305 0.0 0.890 0.889 2779.741 0.000 14.9
1310 0.0 0.888 0.888 2775.279 0.000 14.8
1315 0.0 0.887 0.887 2770.835 0.000 14.8
1320 0.0 0.885 0.885 2766.375 0.000 14.8
1325 0.0 0.884 0.884 2761.941 0.000 14.8
1330 0.0 0.882 0.882 2757.514 0.000 14.8
1335 0.0 0.881 0.881 2753.049 0.000 14.8
1340 0.0 0.880 0.879 2748.608 0.000 14.8
1345 0.0 0.878 0.878 2744.202 0.000 14.8
1350 0.0 0.877 0.877 2739.776 0.000 14.8
1355 0.0 0.875 0.875 2735.348 0.000 14.7
1360 0.0 0.874 0.874 2730.924 0.000 14.7
1365 0.0 0.872 0.872 2726.505 0.000 14.7
1370 0.0 0.871 0.871 2722.100 0.000 14.7
1375 0.0 0.870 0.870 2717.726 0.000 14.7
1380 0.0 0.868 0.868 2713.347 0.000 14.7
1385 0.0 0.867 0.867 2708.882 0.000 14.7
1390 0.0 0.865 0.865 2704.484 0.000 14.7
1395 0.0 0.864 0.864 2700.093 0.000 14.6
1400 0.0 0.863 0.863 2695.683 0.000 14.6
1405 0.0 0.861 0.861 2691.308 0.000 14.6
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m*) Volume (m?3) (L/s)
1410 0.0 0.860 0.860 2686.946 0.000 14.6
1415 0.0 0.858 0.858 2682.613 0.000 14.6
1420 0.0 0.857 0.857 2678.140 0.000 14.6
1425 0.0 0.856 0.856 2673.748 0.000 14.6
1430 0.0 0.854 0.854 2669.410 0.000 14.6
1435 0.0 0.853 0.853 2665.013 0.000 14.6
1440 0.0 0.851 0.851 2660.684 0.000 14.6
1445 0.0 0.850 0.850 2656.414 0.000 14.5
1450 0.0 0.849 0.849 2651.910 0.000 14.5
1455 0.0 0.847 0.847 2647.577 0.000 14.5
1460 0.0 0.846 0.846 2643.207 0.000 14.5
1465 0.0 0.844 0.844 2638.900 0.000 14.5
1470 0.0 0.843 0.843 2634.506 0.000 14.5
1475 0.0 0.842 0.842 2630.178 0.000 14.5
1480 0.0 0.840 0.840 2625.841 0.000 14.5
1485 0.0 0.839 0.839 2621.501 0.000 14.4
1490 0.0 0.837 0.837 2617.156 0.000 14.4
1495 0.0 0.836 0.836 2612.846 0.000 14.4
1500 0.0 0.835 0.835 2608.527 0.000 14.4
1505 0.0 0.833 0.833 2604.179 0.000 14.4
1510 0.0 0.832 0.832 2599.881 0.000 14.4
1515 0.0 0.831 0.831 2595.540 0.000 14.4
1520 0.0 0.829 0.829 2591.280 0.000 14.4
1525 0.0 0.828 0.828 2586.911 0.000 14.4
1530 0.0 0.826 0.826 2582.608 0.000 14.3
1535 0.0 0.825 0.825 2578.324 0.000 14.3
1540 0.0 0.824 0.824 2574.058 0.000 14.3
1545 0.0 0.822 0.822 2569.703 0.000 14.3
1550 0.0 0.821 0.821 2565.487 0.000 14.3
1555 0.0 0.820 0.820 2561.149 0.000 14.3
1560 0.0 0.818 0.818 2556.844 0.000 14.3
1565 0.0 0.817 0.817 2552.673 0.000 14.3
1570 0.0 0.815 0.815 2548.284 0.000 14.3
1575 0.0 0.814 0.814 2544.016 0.000 14.2
1580 0.0 0.813 0.813 2539.736 0.000 14.2
1585 0.0 0.811 0.811 2535.480 0.000 14.2
1590 0.0 0.810 0.810 2531.216 0.000 14.2
1595 0.0 0.809 0.809 2526.944 0.000 14.2
1600 0.0 0.807 0.807 2522.756 0.000 14.2
1605 0.0 0.806 0.806 2518.444 0.000 14.2
1610 0.0 0.805 0.805 2514.242 0.000 14.2
1615 0.0 0.803 0.803 2509.996 0.000 14.2
1620 0.0 0.802 0.802 2505.716 0.000 141
1625 0.0 0.801 0.800 2501.461 0.000 141
1630 0.0 0.799 0.799 2497.214 0.000 141
1635 0.0 0.798 0.798 2493.050 0.000 141
1640 0.0 0.796 0.796 2488.748 0.000 141
1645 0.0 0.795 0.795 2484.537 0.000 141
1650 0.0 0.794 0.794 2480.311 0.000 141
1655 0.0 0.792 0.792 2476.087 0.000 141
1660 0.0 0.791 0.791 2472.015 0.000 141
1665 0.0 0.790 0.790 2467.650 0.000 14.0
1670 0.0 0.788 0.788 2463.464 0.000 14.0
1675 0.0 0.787 0.787 2459.246 0.000 14.0
1680 0.0 0.786 0.786 2455.088 0.000 14.0
1685 0.0 0.784 0.784 2450.815 0.000 14.0
1690 0.0 0.783 0.783 2446.667 0.000 14.0
1695 0.0 0.782 0.782 2442.453 0.000 14.0
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Project: Date:
18/07/2024
Designed by: Checked by: Approved By:
LEvans
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Time (mins) Total Inflow  US Depth DS Depth Resident Flooded  Total Outflow
(L/s) (m) (m) Volume( m*) Volume (m?3) (L/s)
1700 0.0 0.780 0.780 2438.238 0.000 14.0
1705 0.0 0.779 0.779 2434112 0.000 13.9
1710 0.0 0.778 0.778 2429.878 0.000 13.9
1715 0.0 0.776 0.776 2425.695 0.000 13.9
1720 0.0 0.775 0.775 2421.539 0.000 13.9
1725 0.0 0.774 0.774 2417.358 0.000 13.9
1730 0.0 0.772 0.772 2413.203 0.000 13.9
1735 0.0 0.771 0.771 2409.043 0.000 13.9
1740 0.0 0.770 0.769 2404.841 0.000 13.9
1745 0.0 0.768 0.768 2400.701 0.000 13.9
1750 0.0 0.767 0.767 2396.630 0.000 13.8
1755 0.0 0.765 0.766 2392.495 0.000 13.8
1760 0.0 0.764 0.764 2388.272 0.000 13.8
1765 0.0 0.763 0.763 2384.070 0.000 13.8
1770 0.0 0.762 0.762 2379.985 0.000 13.8
1775 0.0 0.760 0.760 2375.812 0.000 13.8
1780 0.0 0.759 0.759 2371.737 0.000 13.8
1785 0.0 0.758 0.758 2367.577 0.000 13.8
1790 0.0 0.756 0.756 2363.398 0.000 13.8
1795 0.0 0.755 0.755 2359.343 0.000 13.7
1800 0.0 0.754 0.754 2355.160 0.000 13.7
1805 0.0 0.752 0.752 2351.049 0.000 13.7
1810 0.0 0.751 0.751 2346.973 0.000 13.7
1815 0.0 0.750 0.750 2342.811 0.000 13.7
1820 0.0 0.748 0.748 2338.702 0.000 13.7
1825 0.0 0.747 0.747 2334.724 0.000 13.7
1830 0.0 0.746 0.746 2330.558 0.000 13.7
1835 0.0 0.744 0.744 2326.401 0.000 13.7
1840 0.0 0.743 0.743 2322.299 0.000 13.6
1845 0.0 0.742 0.742 2318.197 0.000 13.6
1850 0.0 0.741 0.741 2314.182 0.000 13.6
1855 0.0 0.739 0.739 2310.091 0.000 13.6
1860 0.0 0.738 0.738 2306.004 0.000 13.6
1865 0.0 0.737 0.737 2301.893 0.000 13.6
1870 0.0 0.735 0.735 2297.896 0.000 13.6
1875 0.0 0.734 0.734 2293.754 0.000 13.6
1880 0.0 0.733 0.733 2289.678 0.000 13.6
1885 0.0 0.731 0.731 2285.633 0.000 13.5
1890 0.0 0.730 0.730 2281.545 0.000 13.5
1895 0.0 0.729 0.729 2277.498 0.000 13.5
1900 0.0 0.728 0.727 2273.418 0.000 13.5
1905 0.0 0.726 0.726 2269.393 0.000 13.5
1910 0.0 0.725 0.725 2265.337 0.000 188
1915 0.0 0.724 0.724 2261.263 0.000 13.5
1920 0.0 0.722 0.722 2257.254 0.000 13.5
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