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1.0 EXECUTIVE SUMMARY

RWO Associates (RWO) has been instructed by Countryside Properties (UK) Ltd to prepare a
Flood Risk Assessment and Drainage Strategy in support of proposals for a proposed
residential development located off Shaw Lane, Carlton. It is the client’s intention to develop
the site for 214 residential dwellings. The development site is part of the phase 3 Carlton
Master Plan Framework and is referred to as the L11 Area within the Carlton Masterplan
Framework Delivery Strategy.

The aim of the report is to allow Barnsley Metropolitan Borough Council to assess the site in
accordance with the National Planning Policy Framework published by the Ministry of
Housing, Communities and Local Government.

This assessment has considered the implications of the proposed residential development in
relation to fluvial and surface water flood risk and concludes that all identified risks are low.
The site is predominantly located within Flood Zone 1, with a small portion extending into
Flood Zone 2. No residential development is proposed within Flood Zone 2; however, an
attenuation basin is proposed within this area, which is considered appropriate given its
classification as water-compatible development.

The impact of flood risk, including allowances for climate change, has been assessed. It is
proposed that finished floor levels across the site shall be set no lower than 44.70 m AOD. This
will ensure that the development remains at a low risk of flooding throughout its lifetime.

The risk of surface water flooding across the site has also been assessed. The surface water
flood mechanism is considered to be primarily influenced by localised low-lying topography,
with some contribution from overland flow paths across the currently undeveloped land.
Following development, the site will be served by a positive surface water drainage system.
Finished floor levels and external ground levels will be designed to maintain a managed
overland exceedance flow route in the event of blockage or exceedance of the drainage
system, directing flows towards the site boundary or designated attenuation basins and away
from more vulnerable built development.

No other sources of flooding have been identified for the site, and there are no known
historical records of flooding affecting the development area.

As infiltration has been demonstrated to be unfeasible, surface water runoff from the
development will discharge to the existing ditch located to the south of the site, restricted to
the equivalent greenfield run-off rate of 92.8l/s. This discharge rate includes an allowance of
60.6 /s to accommodate flows from Parcel L12 located to the north and west of the site.

Appropriate water quality mitigation measures have been incorporated into the drainage
strategy, including the use detention basins treat run-off treatment prior to discharge.

Foul drainage from the development will connect to the existing 525 mm diameter combined
sewer crossing the site. An allowance for 100 dwellings has been made within the foul
drainage network to accommodate additional foul flows from the future development within
Parcel L12 located to the west of the site. Development within Parcel L12 to the north of the
site will discharge directly to the existing 525 mm diameter combined sewer.
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Overall, the proposed development incorporates appropriate mitigation measures and a
robust drainage design to ensure that flood risk is effectively managed on site and that there
will be no increase in flood risk elsewhere as a result of the development.
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2.0 INTRODUCTION

RWO Associates (RWO) has been instructed by Vistry Group to prepare a Flood Risk
Assessment and Drainage Strategy in support of proposals for a proposed residential
development located off Shaw Lane, Carlton. It is the client’s intention to develop the site for
214 residential dwellings. The development site is part of the phase 3 Carlton Master Plan
Framework and is referred to as the L11 Area within the Carlton Masterplan Framework
Delivery Strategy.

The aim of the report is to allow Barnsley Metropolitan Borough Council to assess the site in
accordance with the National Planning Policy Framework published by the Ministry of
Housing, Communities and Local Government.

This document reviews the risks of flooding in accordance with current guidance and identifies
the risk of flooding along with proposed mitigation and provides a drainage overview to
demonstrate that there is a viable strategy for managing surface and foul water at the site
within the policy and planning requirements.

COMPLIANCE

The scope of the Flood Risk Assessment and the drainage strategy has been developed based
on all relevant policy information, along with requirements outlined in the consultation
responses.

PLANNING POLICY & GUIDANCE DOCUMENTS

The following planning policy documents were reviewed for this report:
e National Planning Policy Framework and Planning Practice Guidance (2024)
e Flood And Water Management Act (April 2010)

e Defra Sustainable Drainage Systems Non-Statutory Technical Standards for Sustainable
Drainage Systems (March 2015)

e Sustainable Drainage Systems Written Statement Hcws161 (2014)

e Environment Agency Flood Maps

e Local Government Flood Maps

e South Yorkshire Interim Local Guidance of Sustainable Drainage Systems
e CIRIA C753 —The SuDS Manual

e Carlton Masterplan framework Design Code

e Carlton Masterplan framework Delivery Strategy
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3.0 DEVELOPMENT SITE AND LOCATION

The proposed development site is located approximately 0.5 km east of the village of Carlton,
within the Metropolitan Borough of Barnsley in South Yorkshire. The site is accessed via Shaw
Lane and is identified by Ordnance Survey Grid Reference 437375E, 410331N. It forms part of
Phase 3 of the Carlton Master Plan Framework and is designated as the L11 Area within the
Carlton Masterplan Framework Delivery Strategy.

The site is bounded by greenfield land to the north and west. This adjoining greenfield land
comprises Area L12 of the Carlton Master Plan Framework and is allocated for future
residential development. The disused Barnsley Canal is situated immediately west of Area L12,
at an approximate minimum distance of 60 m from the closest point of the L11 development
site.

A railway line runs immediately adjacent to the eastern boundary of the site, while Shaw Lane
forms the southern boundary.

The site extends to approximately 7.5 hectares and is currently undeveloped greenfield land.
An aerial photograph of the site is provided below, and a site location plan is included in
Appendix A of this report.

Figure 1 AERIAL VIEW OF DEVELOPMENT SITE
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Site Topography

A topographical and utility survey of the site was undertaken by ZS Surveys Ltd and has been
presented within Appendix B of this report. The survey data indicates the site generally falls
from north to southeast. Ground Levels along northern boundary range from 47.7 to 46.4m
AOD. Along the southern boundary the levels decrease from approximately 45.9m AOD at the
western end to approximately 42.3m AOD at the eastern end.

The survey identifies a relatively flat area in the central part of the site, where ground levels
are approximately 46.0 m AOD. Two ditches are located close to the northern boundary. These
are approximately 0.8 m deep, with top-of-bank levels around 46.0 m AOD and invert levels
around 45.0 m AOD.

A further ditch is present along the southern boundary of the site. A formal outfall from the
ditch is located at the southeast corner of the site and comprises a 900 mm diameter culvert
with an invert level of approximately 40.9 m AOD.

Water bodies

The disused Barnsley Canal is located approximately 60 m to the west of the site. Shaw Dike
is situated approximately 250 m to the east of the site. Further downstream, Shaw Dike
continues as Cudworth Dike as it flows through Carlton Marsh.

The River Dearne is the nearest designated Main River and lies approximately 3.8 km to the
south of the site.

Existing Drainage Infrastructure
The utility survey presented within Appendix B of this report shows a 600mm combined drain
thought to be Yorkshire Water sewer pipe cutting through the site from north to south.

The survey further shows that the two ditches towards the northern boundary to drain via
525mm diameter drain which discharges into the ditch located along the southern boundary
of the site.

Furthermore, the survey indicates the ditch along the southern boundary to drain to the south
of the site via a 900mm pipe which discharges into manhole located approximately 40m to
the south of the site. Dye testing of this drain has proven that the runoff within this drain
ultimately discharges into the Shaw Dike approximately 250m to the east of the site.

Yorkshire Water sewer records presented in Appendix C of this report show that the 600mm
diameter drain crossing the site is a Yorkshire Water—owned combined sewer. However, the
records indicate the diameter to be 525mm rather than 600mm and show the depth of the
sewer within the site to be approximately 5—6m. Given the large diameter and significant
depth of this sewer, diversion would be challenging. It is therefore recommended that the site
layout be designed to accommodate the sewer and ensure that an adequate easement is
maintained. Yorkshire Water has confirmed that a 5m easement is required on either side of
the sewer.

The Yorkshire Water records also indicate the presence of a public surface water sewer
beyond the southern site boundary. The sewer increases in size from 825mm where it enters
Shaw Lane up to 1500mm where it outfalls into Shaw Dike. Based on the proven connectivity
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of the ditch from the site to Shaw Dike, it is understood that surface water from the site is
conveyed into this sewer prior to its discharge into Shaw Dike via the sewer network.

Flood Zone

According to the Environment Agency’s Flood Map for Planning (available via the GOV.UK
website), a majority of the site is located within Flood Zone 1. A small area in the southeast of
the site is shown to lie within Flood Zones 2.

As defined in Table 1 of the Flood Risk and Coastal Change Guidance,

e Flood Zone 1 comprises land with a less than 0.1% annual probability of river or sea flooding
(i.e. a flood event with a return period greater than 1 in 1,000 years), or land located outside
Flood Zones 2, 3a, and 3b.

e Flood Zone 2 is defined as land having between a 1% and 0.1% annual probability of river
flooding, or between a 0.5% and 0.1% annual probability of sea flooding.

A copy of the Flood Map for Planning has been presented within Appendix D of this report.
As a small portion of the development site lies within flood zone 2, detailed flood risk data
(product 4) was ordered from Environment agency to support the assessment. The data
received has been presented within Appendix E of this report.

4.0 DEVELOPMENT PROPQOSALS

The proposal for the site is a residential development comprising of 214 residential dwellings,
each with private gardens, arranged around roads that connect to the existing highway
network via Shaw Lane. The layout includes designated parking spaces for each plot and soft
landscaping and sustainable drainage features such as attenuation basins to manage surface
water runoff. The proposed layout of the development site has been presented within
Appendix F of this report.

In accordance with Annex 3 of the National Planning Policy Framework (NPPF), the proposed
development involves a change of use of the site from “land and buildings used for agriculture
and forestry to buildings” to “land used for dwelling houses.”. The existing use of the site falls
within the "Less Vulnerable" flood risk classification, whereas the proposed residential use is
categorised as "More Vulnerable." This constitutes a change in the flood risk vulnerability
classification from Less Vulnerable to More Vulnerable.

In accordance with Paragraph 006 of the Flood Risk and Coastal Change Planning Practice
Guidance, residential developments are assumed to have a design life of at least 100 years.
Given the residential nature of the proposed development, a 100-year design life has been
adopted as the basis for this Flood Risk Assessment.
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5.0 SEQUENTIAL TEST

The Sequential Test is intended to steer new development to areas with the lowest probability
of flooding. According to the Environment Agency Flood Map for Planning, the majority of the
site is located within Flood Zone 1, with localised low-lying areas located in Flood Zone 2.

The Technical Guidance to the National Planning Policy Framework lists policy aims for sites
within Flood Zone 2, which are; Developers should seek opportunities to reduce the overall
level of flood risk in the area through the layout and form of the development and the
appropriate application of sustainable drainage systems.

Paragraph 175 of the NPPF states The sequential test should be used in areas known to be at
risk now or in the future from any form of flooding, except in situations where a site-specific
flood risk assessment demonstrates that no built development within the site boundary,
including access or escape routes, land raising or other potentially vulnerable elements, would
be located on an area that would be at risk of flooding from any source, now and in the future
(having regard to potential changes in flood risk).

The site proposals, including the layout and finished levels, have been designed to ensure that
all ‘more vulnerable’ land uses and access routes are located outside areas identified as Flood
Zone 2. Where any part of the development is situated within areas identified as being at risk
of flooding as a result of climate change allowances, finished floor levels will be set a minimum
of 300 mm above the modelled climate change flood levels. This approach provides an
appropriate freeboard allowance and ensures the development remains resilient to the
predicted impacts of climate change over its lifetime.

Furthermore, It has been demonstrated that the risk of flooding from surface water is
associated with the local site topography where existing levels are to be maintained therefore
the risk of surface water flooding in the wider area will be unaffected. It is therefore
considered that it has been demonstrated that design proposals and mitigation measures
ensure that occupiers and users remain safe from current and future surface water flood risk
for the lifetime of the development without increasing flood risk elsewhere, therefore the
sequential test need not be applied.
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6.0 CLIMATE CHANGE

Peak River Flow Allowance

The development is located within the Don and Rother management catchment area. The
DEFRA Climate Change Allowances map for peak river flow, based on projections generated
by the UK Centre for Ecology and Hydrology using UK climate change scenarios, presents the
central, higher central, and upper-end allowances for the 2020s, 2030s, and 2080s epochs.

Environment Agency guidance on the application of peak river flow allowances recommends
using the central allowance for more vulnerable developments situated within Flood Zone 2.
As a small portion of the site lies within Flood Zone 2, a central allowance of 28% is to be
considered for the 2080s epoch, consistent with the assumed 100-year design life of the
development.

Peak Rainfall Intensity Allowance

The DEFRA climate change allowances map for peak rainfall allowances shows the central and
upper end allowances for the 2050s and 2070s epoch based on the 3.3% and 1% annual
exceedance event.

The Environment Agency guidance on using peak rainfall intensity allowances to assess
surface water flood risk suggests that the upper end allowance should be assessed for both
3.3% and 1% annual exceedance probability events for the 2070s epoch. In this case the
allowances stand at 35% for 3.3% and 40% for the 1% Annual Exceedance Rainfall Event and
have been utilised to estimate attenuation requirements for the site.
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7.0 SITE SPECIFIC FLOOD RISK

Fluvial and Sea Flooding

According to the Environment Agency’s Flood Map for Planning (available via the GOV.UK
website), a majority of the site is located within Flood Zone 1. A small area in the southeast
of the site is shown to lie within Flood Zones 2.

As defined in Table 1 of the Flood Risk and Coastal Change Guidance,

e Flood Zone 1 comprises land with a less than 0.1% annual probability of river or sea flooding
(i.e. a flood event with a return period greater than 1 in 1,000 years), or land located outside
Flood Zones 2, 3a, and 3b.

e Flood Zone 2 is defined as land having between a 1% and 0.1% annual probability of river
flooding, or between a 0.5% and 0.1% annual probability of sea flooding.

e Flood zone 3a is defined as Land having a 1% or greater annual probability of river flooding;
or Land having a 0.5% or greater annual probability of sea.

A copy of the Flood Map for Planning is provided in Appendix D of this report. A small area
within the site is identified as lying within Flood Zone 2 (medium probability of flooding). In
accordance with national guidance, a Product 4 modelled flood data request was submitted
to the Environment Agency. The response, presented in Appendix E, confirms that no detailed
hydraulic modelling data is currently held for the site. The presence of Flood Zone 2 mapping
is likely attributable to recent updates to the Flood Map for Planning, as the site was previously
shown to lie entirely within Flood Zone 1 (low probability of flooding).

In accordance with the Sequential Approach set out within the NPPF, development has been
directed to areas of lowest flood risk within the site. The proposed layout, presented in
Appendix F, demonstrates that no built development is located within Flood Zone 2. As such,
all proposed buildings are situated within Flood Zone 1. Only an attenuation basin is proposed
within flood zone 2, which is considered appropriate given its classification as water-
compatible development.

To further ensure the development will be safe for its lifetime, flood risk has been assessed
taking account of climate change allowances in accordance with PPG guidance. Flood Zone 2,
Flood Zone 3, and the climate change flood extent have been overlain onto the site
topographical survey and are shown on Drawing D900 — Flood Risk Analysis — Rev 1, included
within Appendix G. Existing ground levels at the boundaries of Flood Zone 2 range between
43.43 m and 43.52 m AOD, whilst levels along the climate change flood extent range between
44.18 m and 44.36 m AOD. As mapped flood extents are indicative, conservative design levels
of 43.6 m AOD for Flood Zone 2 and 44.4 m AOD for the climate change flood extent have
been adopted.

Finished floor levels for all proposed buildings will be set a minimum of 300 mm above the
adopted climate change flood level of 44.4m AOD, resulting in a minimum finished floor level
of 44.7m AOD across the site. This approach ensures that finished floor levels remain above
areas identified as being at risk during the 0.1% AEP plus climate change event. Accordingly,
the proposed development will be at LOW risk of fluvial flooding for the duration of its design
life.
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Pluvial Flooding

Figure 2 EA Surface Water Map

Figure 2 illustrates the projected extent of surface water flooding associated with the annual
exceedance probability event for the 2040-2060 epoch. The mapping identifies areas within
the site that fall within the Low to High surface water flood risk categories.

The northern portion of the site is predominantly identified as being at High risk of surface
water flooding. The mapping also indicates a continuous overland flow path traversing the
site. This flow route is inferred to extend from north to south, consistent with the prevailing
site topography, which generally falls in a southerly direction. A more detailed assessment of
predicted flood depths has been undertaken and is presented below.

Figure 3 Surface Water Depths — Yearly chance of flooding between 2040 and 2060
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Figure 3 presents the predicted surface water flood depths across the site for the same annual
exceedance probability event (2040-2060 epoch). The mapping indicates that flood depths of
up to 0.20 m are primarily confined to the northern part of the site and the south-eastern
corner. A similar spatial pattern is observed for depths up to 0.30 m, although with slightly
reduced extents.

Flood depths approaching 0.60 m are limited to very small, isolated areas, which correspond
to the two existing ditches located adjacent to the northern site boundary. No areas within
the site are predicted to experience flood depths of 0.90 m.

Based on the analysis of both flood extents and depths, the surface water flooding mechanism
is considered to be primarily driven by localised low-lying topography, with some contribution
from overland flow pathways across the undeveloped site. At present, the site does not
benefit from a formal drainage system.

Upon development, the site will be served by a positive surface water drainage system.
Finished floor levels and external ground levels will be designed to preserve a managed
overland exceedance flow route in the event of system blockage, directing flows towards the
site boundary or designated attenuation basins and away from more vulnerable built
development.

Taking these mitigation measures into account, the residual risk of surface water flooding to
the developed site is considered to be LOW.

Tidal/Coastal Flood Risk

The development site is located inland within Yorkshire, approximately 100 km west of the
eastern coastline, and is therefore not subject to tidal or coastal flooding influences. There is
no hydraulic connectivity between tidal water levels and local watercourses within Carlton.

Accordingly, tidal and coastal flooding is not considered a relevant flood mechanism for the
site, and the associated flood risk is assessed to be LOW.

Ground Water Flooding

Groundwater conditions at the site have been informed by the findings of the Ground
Investigation (Gl) report undertaken by Tetra Tech and dated January 2022. During the
investigation, groundwater seepage was encountered in Trial Pit TPO1 at approximately 1.70
m below ground level (bgl), with more significant inflow observed from 2.05 m bgl, before
stabilising at approximately 1.70 m bgl. In TP03, seepage was recorded at approximately 2.20
m bgl, with increased inflow from 3.00 m bgl, stabilising at approximately 2.80 m bgl.

These observations indicate the presence of shallow groundwater within the underlying
strata, with levels likely to fluctuate seasonally in response to antecedent rainfall conditions.
While groundwater was encountered at depth, there is no evidence to suggest artesian
conditions or widespread groundwater emergence at the surface. Given the recorded depths
and the absence of documented groundwater flooding in the locality, the risk of groundwater
flooding affecting finished floor levels is considered to be LOW.
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Nevertheless, foundation design and below-ground construction should account for the
observed groundwater levels, and appropriate drainage measures should be incorporated
where necessary to manage potential seasonal variation.

Flooding from Existing Sewers/Drains
There are no records of existing sewers flooding

On this basis, it is concluded that the risk of sewer flooding impacting the proposed
development is LOW.

Reservoir Flooding

Reference to the Environment Agency information confirms that the site is outside of the zone
of influence from any reservoir flooding. Based on the available information, it is assessed that
the site is at LOW risk of reservoir flooding.

Historical Flood Records

The Past floods map provided shown on page 4 of EA product 4 flood risk assessment data
provided within Appendix E show the flood outlines of multiple recorded floods evets in the
past as far back as 1947. This map shows the development site was not flooded in any of the
recorded events. No additional records of on-site flooding from other sources have been
identified.

Management of Flood Risk
Design of External Surfaces

The external surfaces are to be designed with minimal low point to provide positive drainage
away from buildings and other sensitive receptors, directing surface water towards the site
drainage infrastructure. Proposed highway levels to be designed to fall towards the site
boundary to ensure runoff is directed away from the site. Where a low point within the
highway is unavoidable, double gullies to be installed at the low point to enhance drainage
capacity and positive drainage in case of blockages. at such low points, finished floor levels
(FFLs) to be set above the anticipated standing water level to provide resilience in the event
of gully blockages.

Finished Floor Levels

All proposed finished floor levels have been designed to be 300mm the 0.1% + climate change
predicted flood levels thereby ensuring a high level of protection to the proposed plots in the
event of extreme flooding events. The minimum floor level across the site is to be no lower
than 44.7m AOD.

Compensatory Flood Storage
Not Applicable
Flood Resilience /Resistance

No development classified as ‘More Vulnerable’ (in accordance with the National Planning
Policy Framework vulnerability classifications) shall be located within Flood Zone 2. The only
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element of the proposed scheme situated within Flood Zone 2 will comprise the attenuation

basin, which is classified as water-compatible development.

All built development located outside Flood Zone 2 shall be constructed with finished floor
levels set a minimum of 300 mm above the predicted flood level associated with the 0.1%
Annual Exceedance Probability (AEP) event, including an allowance for climate change.

Access and Egress

The principal site access will be positioned outside areas identified as being at risk of flooding
to ensure safe access and egress can be maintained for the lifetime of the development.

Surface Water Management

Managing surface water from site as discussed in section 8 so no flooding occurs on site.

Flood Risk Summary

RWO have assessed the risk of flooding to the site from all known current and future potential.

The table below summarises the findings of the assessment.

Source of Flooding
Fluvial and sea

Pluvial

Flood defences
Groundwater flooding
Sewers and Private Drainage
Other Sources

24307-RWO-XX-XX-RP-C-001

Risk
Low

Low

Low
Low
Low
None Identified

Control Measures

Elevated FFL’s with levels
above predicted 1000 year +
climate change. Minimum
FFLS of 44.7m AOD

External Surface design for
Runoff away from buildings.
Low spots to be avoided.
Positive drainage system to
be provided

None

None

Proposed Site Drainage

Countryside Properties (UK) Ltd
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8.0 SURFACE WATER MANAGEMENT & SUDS COMPLIANCE

It is recommended and in accordance with good practice that the offsite surface water flows
are reduced by the introduction of an attenuation system following the hierarchy as laid out
in the national standards for sustainable drainage systems (SuDS)

The following destinations must be considered for surface runoff in order of preference:
e Collected for non-potable use

e Discharge into the ground

e Discharge to a surface water body

e Discharge to a surface water sewer

¢ Discharge to a combined sewer

The Ground Investigation Report, prepared by Tetra Tech and dated January 2022, includes
the results of infiltration testing undertaken at the site. The testing demonstrated that water
levels did not reduce to below 75% of the initial volume within a 24-hour monitoring period.

In accordance with prevailing drainage design guidance, this performance indicates
inadequate infiltration capacity. Therefore, disposal of surface water via infiltration has been
deemed unfeasible for the proposed development.

Whilst the disposal of surface water by infiltration methods is not feasible Sustainable Urban
Drainage System (SUDS) may be used in conjunction with conventional drainage systems to
improve water quality as well as manage surface water discharge.

The following audit has been carried out relating to suitability of SUD’s systems:

Drainage Method Description/Suitability Proposal/Feasibility

1. Infiltration. Due to anticipated ground conditions | Excluded.
infiltration will not be feasible.

2. Ponds and wetlands. Suitable subject to land being made Applicable.
available & ground water levels

3. Infiltration Basins. Due to anticipated ground conditions | Excluded.
infiltration will not be feasible.

4. Detention Basins. Suitable subject to land being made Applicable.
available & ground water levels

5. Swale. May be utilised convey Applicable.
water/improve water quality.

6. French/Filter drain. May be utilised convey Applicable.
water/improve water quality.

7. Geo cellular May be used as surface water Applicable.

Systems/Tank systems. attenuation.

8. Oversized pipes. May be used as surface water Applicable.
attenuation.

9. Box culverts. May be used as surface water Applicable.
attenuation.

10. Purpose designed May be used as surface water Applicable.

tanks. attenuation.
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Surface Water Drainage

The site is currently greenfield, with topography generally falling from north to south. As a
result, existing greenfield runoff is understood to drain naturally towards the ditch located
along the southern boundary of the site. This ditch subsequently conveys flows into an existing
900 mm diameter culvert which discharges into the Shaw Dyke approximately 250m to the
east of site via the Yorkshire Water public surface water sewer.

As noted in the SuDS section, disposal of surface water via infiltration methods is not
considered suitable for this site. In accordance with the drainage hierarchy, the next preferred
option for surface water disposal is discharge to a watercourse, followed by discharge to a
surface water sewer.

The proposed surface water drainage strategy is therefore to discharge attenuated runoffinto
the southern ditch, thereby replicating the established greenfield drainage regime in line with
the principles of sustainable drainage.

Discharge to the southern ditch represents the most appropriate outfall option as it reflects
the existing drainage pathway from the site and accords with the drainage hierarchy set out
in the Non-Statutory Technical Standards for Sustainable Drainage Systems.

As outlined in section 3.0 (existing drainage infrastructure) The southern ditch is proven to
connect via a culvert to the Yorkshire Water surface water sewer. Consequently, the restricted
runoff from the site will ultimately pass through this sewer before discharging into Shaw Dike.

It should be noted that a direct connection to Shaw Dike is not considered reasonably
practicable due to the distance from the site and the requirement to cross third-party land to
reach the watercourse. In such circumstances, discharge via the existing surface water sewer
network represents the next sequentially preferable option within the drainage hierarchy.

With respect to the proposed discharge rate, the Carlton Masterplan Framework Delivery
Strategy identifies Parcel L11 (the development site) as providing surface water drainage
infrastructure to accommodate runoff from Parcel L12 (future development land to the north
and west of L11). The strategy states that the surface water drainage system within Parcel L11,
including the outfall, shall cater for runoff from Parcel L12 based on a maximum permissible
discharge rate of 5 I/s/ha. This approach implicitly applies the same discharge restriction to
Parcel L11.

The Carlton Masterplan Framework Design Code identifies the combined area of Parcels L11
and L12 (north of Shaw Lane) as 21.82 ha. The red line boundary for Parcel L11 extends to
7.57 ha, leaving 14.25 ha attributable to Parcel L12. Applying the 5 I/s/ha rate results in a
discharge of 37.85 I/s for Parcel L11 and 109.1 I/s for the combined parcels.

However, in accordance with the South Yorkshire Interim Local Guidance for Sustainable
Drainage Systems and the Non-Statutory Technical Standards for Sustainable Drainage
Systems (March 2015), discharge from greenfield sites should be restricted to the equivalent
greenfield runoff rate (Qbar). Greenfield runoff calculations presented within Appendices H
and | confirm a Qbar rate of 92.8 |/s for the total 21.82 ha area and 32.2 |/s for Parcel L11 (7.57
ha). These values are marginally lower than those derived using the 5I/s/ha methodology.

Itis therefore proposed that discharge from Parcel L11 be restricted to its calculated greenfield
runoff rate (Qbar), while also accommodating runoff from Parcel L12 at an equivalent
greenfield rate. On this basis, Parcel L12 would discharge at 60.6 |/s into the drainage system
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within Parcel L11, resulting in a combined discharge rate of 92.8 I/s from Parcel L11 to the
receiving watercourse to the south, thereby aligning with greenfield runoff principles and
current SuDS guidance.

The engineering plan provided in Appendix J of this report illustrates the proposed drainage
layout for the site. As indicated on the drawing, restricted runoff from Parcel L12 will discharge
into the development site via surface water manholes SW1 and SW24 at a restricted rate of
27.0 I/s each, and via SW31 at a restricted rate of 6.6 |I/s. This equates to a total combined
restricted inflow of 60.6 I/s.

Two attenuation tanks are proposed upstream within the site, each incorporating a flow
control device to provide upstream storage within the development boundary and closer to
the source of runoff. This distributed approach avoids conveying all surface water runoff to a
single location for attenuation within one large tank, thereby improving hydraulic
management and operational efficiency.

The discharge from Attenuation Basin 1 will be restricted to 17.8 I/s, and the discharge from
Attenuation Basin 2 will be restricted to 9.2 |/s. These flow control devices are internal to the
site and are provided solely to manage surface water runoff within the development. They do
not affect the permitted discharge rate associated with Parcel L12 or the final discharge rate
from the overall development site.

The restricted flows from Basin 1 and Basin 2 are conveyed to Attenuation Basin 3, where the
combined discharge is further restricted to 92.8 |/s prior to outfall to the existing ditch located
along the southern boundary of the site.

Hydraulic modelling of the site has been undertaken using Flow software. The restricted
discharge from Parcel L12 has been represented within the model at Nodes 1, 2 and 3, with
inflows of 27.0 I/s entering the site at Nodes 1 and 2, and 6.6 |/s entering at Node 3. Internal
flow control rates have been applied within the model in accordance with the values set out
above.

The modelling indicates attenuation storage requirements of 600 m? within Basin 1, 550 m3
within Basin 2, and 780 m? within Basin 3. The locations and extents of these basins are
illustrated on the proposed engineering layout contained in Appendix J.

The detailed hydraulic calculations are provided in Appendix K of this report. The results
demonstrate that no on-site flooding occurs during the 1 in 100-year storm event, including
an allowance of 40% for climate change.

Maintenance

A maintenance regime and strategy will be required to determine the details for inspection
and maintenance specification for sustainable drainage systems (SuDS) maintained by a
management company on behalf of the developer if they are not to be adopted by the Local
Authority or Water Authority.

The private plot drainage system will be maintained by the plot owner within their private
curtilage.
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9.0 OCCUPANTS AND USERS OF THE DEVELOPMENT

An important component of a Flood Risk Assessment is the consideration of the potential
impact of flooding on the occupants and users of the development. The proposed
development will result in a significant increase in the number of occupants on-site, with the
nature and timing of occupancy potentially increasing their vulnerability to flooding. However,
as outlined in Section 7 of this report, the site is at low risk of flooding from all identified
sources. Therefore, the proposed development is considered safe for future occupants.
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10.0 EXCEPTION TEST

. Essential . Water
Essential infrastruct Highly More Less compatibl
Infrastructure ure vulnerable | vulnerable | vulnerable Z
Zone 1 v v v v v
Exception
Zone 2 v Test v v
required
Flood Exception Exception
Zone Zone3at Test X Test v v
required T required
Exception
Zone 3b * Test X X X v *
required *
Ex ion isnotr ir
Key: v Exception test is not required

X Development should not be permitted

*This table does not show the application of the Sequential Test which should be
applied first to guide development to the lowest flood risk areas; nor does it reflect
the need to avoid flood risk from sources other than rivers and the sea;

*The Sequential and Exception Tests do not need to be applied to those
developments set out in National Planning Policy Framework footnote 56. The
Sequential and Exception Tests should be applied to ‘major’ and ‘non major’
development;

* Some developments may contain different elements of vulnerability and the
Notes to | highest vulnerability category should be used, unless the development is

Table 2 considered in its component parts.

“t” In Flood Zone 3a essential infrastructure should be designed and constructed to
remain operational and safe in times of flood.

“*” 1n Flood Zone 3b (functional floodplain) essential infrastructure that has passed
the Exception Test, and water-compatible uses, should be designed and
constructed to:

* remain operational and safe for users in times of flood;

¢ result in no net loss of floodplain storage;

¢ not impede water flows and not increase flood risk elsewhere.

Table 1: NPPF Table 2 Flood Risk Vulnerability & Flood Zone Compatibility.

As described in preceding sections, the site is located within Flood Zone 3a; however, no
development is proposed within Flood Zone 3a. The majority of the proposed development is
located within Flood Zone 1, with only a small section of the site access road extending into
Flood Zone 2.

With reference to NPPF Table 1 Flood Zones and to Environment Agency mapping, the site is
located within Flood Zone 2. With reference to NPPF Table 2 Flood Risk Vulnerability
Classification, the proposed usage would be of a more vulnerable classification. With the site
being located within Flood Zone 2 and being of a more vulnerable classification, reference to
NPPF Table 2 Flood Risk Vulnerability and Flood Zone Compatibility, shows that ‘Development
is Appropriate’.

On this basis, it is considered that no further input with regards to Exception Testing is required
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11.0 RESIDUAL RISK

A flood risk Assessment should consider the residual risk to a proposed development for its
intended lifecycle. In this case, with the proposal consisting of a residential development, a
100- year design life is assumed.

The detailed assessment in the preceding sections has considered the impacts of climate
changeover the development lifecycle and all risks are considered low. Furthermore,
mitigation measures have also been provided for the 0.1% AEP flooding event. Therefore, the
residual risk for the lifecycle of the development is considered LOW.

12.0 FOUL DRAINAGE STRATEGY

A separate surface water and foul water drainage system shall be provided across the site.

The foul water drainage from the development is proposed to discharge into the existing 525
mm diameter combined sewer that runs through the site and is shown on public sewer
records presented within Appendix C.

An allowance shall be incorporated within the foul water drainage network for Parcel L11 to
accommodate foul flows from the limited number of plots within Parcel L12 located to the
west of Parcel L11. The drainage network serving Parcel L11 has capacity to accommodate
foul flows from up to 100 dwellings in Parcel L12, the remaining plots, situated to the north of
Parcel L11, can discharge directly into the existing combined sewer.
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13.0 WATER QUALITY

Water quality treatment measures have been reviewed and implemented in accordance with the
CIRIA SuDS Manual C753 using the Simple Index Approach (SIA), ensuring pollutants are effectively
mitigated across the development.

A detention basin is proposed as the means to balance surface water flows during storm events,
which will treat as well as store excess surface water.

The Simple Index Approach requires that the Total SuDS Mitigation Index for each contaminant
(suspended solids, metals, hydrocarbons) equals or exceeds the Pollution Hazard Index for the
proposed land use:

Total SuDS mitigation index 2 Pollution hazard index

This principle has been applied to the proposed drainage design, ensuring compliance with C753

guidance. The highest risk land use within the development (e.g., private driveways with frequent
traffic and vehicle storage) has been selected for assessment, ensuring a conservative and robust
approach.

Table 4 - Pollution Hazard Index (Ciria SuDS Manual C753)

Land Use Total Suspended Metals Hydrocarbons
Solids

Individual property driveways, 0.5 0.4 0.4

residential carparks, low traffic

roads

Table 5 — Total SuDS mitigation index (Ciria SuDS Manual C753)

SuDS Component Total Suspended Metals Hydrocarbons
Solids

Attenuation Basins 0.5 0.5 0.6

Road gullies (RG) unstated - -

Table 4 and 5 illustrate that the detention basins will provide sufficient treatment for Total
Suspended Solids (TSS), Metals and Hydrocarbons for individual driveways, shared drives and
residential carparking, and is also sufficient to provide treatment of runoff from low traffic
roads, with additional pre-treatment provided by the road gullies.
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14.0 CONCLUSIONS

This assessment has considered the implications of the proposed residential development in
relation to fluvial and surface water flood risk and concludes that all identified risks are low.
The site is predominantly located within Flood Zone 1, with a small portion extending into
Flood Zone 2. No residential development is proposed within Flood Zone 2; however, an
attenuation basin is proposed within this area, which is considered appropriate given its
classification as water-compatible development.

The impact of flood risk, including allowances for climate change, has been assessed. It is
proposed that finished floor levels across the site shall be set no lower than 44.70 m AOD. This
will ensure that the development remains at a low risk of flooding throughout its lifetime.

The risk of surface water flooding across the site has also been assessed. The surface water
flood mechanism is considered to be primarily influenced by localised low-lying topography,
with some contribution from overland flow paths across the currently undeveloped land.
Following development, the site will be served by a positive surface water drainage system.
Finished floor levels and external ground levels will be designed to maintain a managed
overland exceedance flow route in the event of blockage or exceedance of the drainage
system, directing flows towards the site boundary or designated attenuation basins and away
from more vulnerable built development.

No other sources of flooding have been identified for the site, and there are no known
historical records of flooding affecting the development area.

In accordance with the drainage hierarchy, as infiltration has been demonstrated to be
unfeasible, surface water runoff from the development will discharge to the existing ditch
located to the south of the site at a restricted rate of 92.8 I/s. This discharge rate includes an
allowance of 60.6 |/s to accommodate flows from Parcel L12 located to the north and west of
the site.

Foul drainage from the development will connect to the existing 525 mm diameter combined
sewer crossing the site. An allowance for 100 dwellings has been made within the foul
drainage network to accommodate additional foul flows from the future development within
Parcel L12 located to the west of the site. Development within Parcel L12 to the north of the
site will discharge directly to the existing 525 mm diameter combined sewer.

Appropriate water quality mitigation measures have been incorporated into the drainage
strategy, including the use detention basins treat run-off treatment prior to discharge.

Overall, the proposed development incorporates appropriate mitigation measures and a
robust drainage design to ensure that flood risk is effectively managed on site and that there
will be no increase in flood risk elsewhere as a result of the development.
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15.0 FRA & DRAINAGE STRATEGY CREDENTIALS

This flood risk assessment and drainage strategy has been carried out by the RWO Consulting
Ltd civil engineering team, who have extensive knowledge of carrying out flood risk
assessments and producing drainage strategies for residential sites.
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APPENDIX A: SITE LOCATION PLAN
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APPENDIX B: TOPOGRAPHICAL SURVEY
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FFL= Finished Floor Level TBox Telephone Box
FH Fire Hydrant TL Traffic Light
FP Flag Pole TOF=  Top of Fence Level
GP Gate Post TOW=  Top of Wall Level
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GY Gully VP Vent Pipe
IC Inspection Cover WB Waste Bin
KO Kerb Outlet WB= Window Bottom Level
LP Lamp Post WM Water Meter
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Mkr Marker WT= Window Top Level
MP Marker Post WV Water Valve
MW Monitoring Well
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> —RMSewer-D__ Rising Main - D

Utility - Confidence Level

Manufacturer Stated Depths

@ Detected Using Electromagnetic Location Methods

e.g. Any metallic pipe/cable. Accuracy + 2.5% of depth reading.

Detected Using Electromagnetic Location Methods
O eg. Using a Sonde to locate drainage pipework

Accuracy * 2.5% of depth reading.

: Detected Using Ground Penetrating Radar

e.g. A plastic pipe or service not located by other means.
Accuracy depends on ground conditions.

CAUTION LIVE SERVICES PRESENT -
SHOULD BE TAKEN WHEN EXCAVATING

ZS Surveys Ltd.,

and their
responsible for any situation,

agents or partners,
actions or planning

incident or loss

are
resulting from total

and as such

or

EXTREME CARE

not

resulting from

reliance upon this

drawing or accompanying information. The completeness of the

underground network information cannot be wholly guaranteed
no guarantees

warranties are provided or

implied.The location and/or identification of a service will not

however, its presence should be anticipated.

N
DOC 0.40 \ \
(e}
<@

A
%
%
()
2,
Q
©

/IRecords show inspection cover in this ared
unable to locate on site
4332,
M
X XX ‘43'53 2= —we—
)& 43. — W(B3)~
/ W(B3) ) . .
43.04, ; ’ NI -
32 . . : . ; T
Stud , #3 = 25 5% 058d
4256 —~—0T"
1 ~ »61F()ﬁ'\\_70_3ﬁ
0.40d ) 59 1= == §5d_L|

GY > 90> — &m 2.

ClL=4337 e PRI 5 . 2.63’;"@)

Blocked 4337 ) —— . — =3 CL=42.73 ©

// i WPy = EEo i “)\ﬁ s
0 b= BY e 0514 o Clea2.96 >
e BB L=4086 |
= 4 4 ¢ =
— 43.15 3\43 .5 A43.21 ‘
Heras 15/ —4314 6
S Fence HI*Z-OEU\%\%

If this drawing and any associated drawings should be used in
relation to works, we advise that the users of this information

follow the principles detailed by the Health and Safety Executive
guidance directive HS(G) 47, "Avoiding Danger from Underground
Services”. Further details of this

directive are available at
www.hse.gov.uk <http: //www.hse.gov.uk />

positively indicate whether it is live or dead. A service indicated

from records that has not been located or identified on site
does not necessarily imply that it does not exist or is dead,

The results of Electro Magnetic and GPR detection techniques
are not infallible and ground proofing for the actual position and
depth of services should be established.
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DATA. INTERVALS. GPR SURVEY AS APPROPRIATE. GPR MARK=UP ON SITE (D) ROUTE TRANSCRIBED FROM UTILITY ASSET PLANS (Accuracy Undefined) '




Shaw Lane, Carlton

APPENDIX C: YW SEWER RECORDS

24307-RWO-XX-XX-RP-C-001 Countryside Properties (UK) Ltd



10.

11.

12.

13.

14

15.

16.

17.

18.

YORKSHIRE WATER
PROTECTION OF MAINS AND SERVICES

. The position of Yorkshire Water Services Ltd (YWS) apparatus shown on the existing mains record drawing(s) indicates the general

position and nature of our apparatus and the accuracy of this information cannot be guaranteed. Any damage to YWS apparatus as a
result of your works may have serious consequences and you will be held responsible for all costs incurred. Prior to commencing major
works, the exact location of apparatus must be determined on site, if necessary by excavating trial holes. The actual position of such
apparatus and that of service pipes which have not been indicated must be established on site by contacting the Customer Helpline on
0345 124 24 24 for both water and sewerage.

. The public sewer and water network is lawfully retained in its existing position and the sewerage and water undertaker is entitled to have it

remain so without any disturbance. The provisions of section 159 of the Water Industry Act 1991 provides that the undertaker may
"inspect, maintain, adjust, repair or alter" the network. Those rights are given to enable the undertaker to perform its statutory duties. Any
development of the land or any other action that unacceptably hindered the exercise of those rights would be unlawful. The provisions
contained in Section 185 of the Water Industry Act 1991 state that where it is reasonable to do so, a person may require the water supply
undertaker to alter or remove a pipe where it is necessary to enable that person to carry out a proposed change of use of the land. The
provisions contained in Section 185 also require the person making the request to pay the full cost of carrying out the necessary works.

. Ground levels over existing YWS apparatus are to be maintained. Sewers in highways will generally be laid to give 2200mm of cover from

finished ground level working to kerb races, other permanent identification of the limits of the road or to an agreed line and level.
Substantial increases or decreases to this 1200mm depth of cover will result in the sewer being re-laid at your expense. Water mains
and services will generally be laid with a minimum of 750mm depth of cover however some mains and services usually those installed
over 50 years ago may have less ground cover.

. If surface levels are to be decreased / increased significantly the effects on existing water supply apparatus will be carefully considered and

if any alterations are necessary, the costs of the alterations will be recharged to you in full. Outlets on fire hydrants must be no more than
300mm below the new levels and all surface boxes must be adjusted as part of the scheme.

. To enable future repair works to be carried out without hindrance; any pipe, cable, duct, etc. installed parallel to a water main or service

pipe should not be installed directly over or within 300mm of a water main or service pipe or 1000mm of a waste water asset. Where a
pipe, cable, duct, etc. crosses a main or service it should preferably cross perpendicular or at an angle of no less than 450 and with a
minimum clearance of 150mm. These requirements apply to activities within an existing highway and are relevant to the installation of
pipes, cables, ducts, etc. up to and including 250mm in diameter (see illustration below). Necessary protection measures for installations
greater than 250mm in diameter and/or in private land will need to be agreed on an individual basis. Installations within a new
development site must comply with the National Joint Utilities Group publication Volume 2: NJUG Guidelines On The Positioning Of
Underground Utilities Apparatus For New Development Sites.

. All excavation works near to YW apparatus should be by hand digging only.
. Backfilling with a suitable material to a minimum 300mm above YW apparatus is required.
. Adequate support must be provided where any works pass under YW apparatus.

. Jointing chambers, lighting columns and other structures must be installed in such a way that future repair or maintenance works to YW

apparatus will not be hindered.

Apparatus such as; railings, sign posts, etc. must not be placed in such a way that they prevent access to or full operation of controlling
valves, hydrants or similar apparatus. YWS surface boxes must not be covered or buried. Any adjustment, alteration or replacement of
manhole covers must be agreed on site prior to the commencement of the works with a YWS Inspector who may be contacted via our
Call Centre on 0345 124 24 24.

Explosives shall not be used within 100 metres of any Yorkshire Water Services apparatus or installations.
Vibrating plant should not be used directly over any apparatus. Movement or operation by vehicles or heavy plant is not to be permitted in
the immediate vicinity of YWS plant or apparatus unless there has been prior consultation and, if necessary, adequate protection

provided without cost to YWS.

Under no circumstances should thrust boring or similar trenchless techniques commence until the actual position of the Company's
mains/services along the proposed route have been confirmed by trial holes.

. Any alterations to the highway should be notified following the procedures outlined in the New Road and Street Works Act 1991 Code of

Practice; Measures Necessary Where Apparatus Is Affected By Major Works (Diversionary Works).

You will be held responsible for any damage or loss to YWS apparatus during and after completion of work, caused by yourselves, your
servant or agent. Any damage caused or observed to YWS plant or apparatus should be immediately reported to YWS. Should YW incur
any costs as a result of non-compliance with the above, all costs will be rechargeable in full.

You should ensure that nothing is done on the site to prejudice the safety or operation of YWS employees, plant or apparatus.

In accordance with the New Roads and Street Works Act 1991, Chapter 22, Part 3, Section 80. The location of any identified YW asset
“which is not marked, or is wrongly marked, on the records made available” should be communicated back to Yorkshire Water. The
location of the apparatus should be identified on copies of the supplied plans which should be returned to Yorkshire Water (Asset
Records Team) with photographic supporting evidence where possible.

The Government has decided that responsibility for private sewers serving two or more properties and lateral drains (the section of pipe
beyond the boundary of a single property, connecting it to the public sewer) will be transferred to the water companies on Oct 1 2011.

Registered office, Yorkshire water Services Limited. 1
Western House, Halifax Road, Bradford BD62SZ.
Registered in England and wales No. 2366682



Private pumping stations will also transfer during the period 1 October 2011 — 1 Oct 2016. Records of these assets may not yet be shown
on the existing mains record drawing(s). If you encounter any of these assets you must inform Yorkshire Water Services Ltd (YWS).

19. Please note that the information supplied on the enclosed plans is reproduced from Ordnance Survey material with the permission of the
Ordnance Survey on behalf of the Controller of Her Majesty's Stationery Office, © Crown Copyright. Unauthorised reproduction infringes
Crown Copyright and may lead to prosecution or civil proceedings. Licence Number AC0000857457.

20. This information is for guidance only and the position and depth of any YW apparatus is approximate only. Likewise, the nature and

condition of any YW apparatus cannot be guaranteed. YW has no responsibility for recording the locations of privately owned apparatus.

As of 1 October 2011, there may be some lateral drains and/or public sewers which are not documented on YW records but may still be

present. For the avoidance of doubt, this information is not a substitute for appropriate professional and/or legal advice. YW accepts no

responsibility for any inaccuracy or omissions in this information. The actual position of YW apparatus must be determined on site by
excavating trail holes by hand. YW requires a minimum of two working days’ written notice of the intention to excavate any trial holes

before any excavation can be undertaken. If there are any queries in this respect please contact Yorkshire Water on 0345 124 24 24.

Registered office, Yorkshire water Services Limited. 2
Western House, Halifax Road, Bradford BD62SZ.
Registered in England and wales No. 2366682



Registered office, Yorkshire water Services Limited.
Western House, Halifax Road, Bradford BD62SZ.
Registered in England and wales No. 2366682
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Flood map for planning

Your reference  Location (easting/northing) Created
Unspecified 437376/410330 12 February 2026 14:08

Your selected location is in flood zone 2, an area with a medium
probability of flooding.

This means:

 you must complete a flood risk assessment for development in this area

« you should follow the Environment Agency's standing advice for carrying
out a flood risk assessment (see https://www.gov.uk/quidance/flood-risk-
assessment-standing-advice)

Notes

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

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

Flood risk data is covered by the Open Government Licence which sets out the
terms and conditions for using government data. https://
www.nationalarchives.gov.uk/doc/open-government-licence/version/3

Use of the address and mapping data is subject to Ordnance Survey public
viewing terms under Crown copyright and database rights 2026 AC0000807064.
https://flood-map-for-planning.service.gov.uk/os-terms

Page 1 of 2


file:///C:/Users/arcgis/AppData/Local/Temp/fmfp/fmfpgetproduct1_gpserver/j5cfb9b4c20184d079acb62e3d6a12f53/scratch/www.gov.uk/guidance/flood-risk-assessment-standing-advice
file:///C:/Users/arcgis/AppData/Local/Temp/fmfp/fmfpgetproduct1_gpserver/j5cfb9b4c20184d079acb62e3d6a12f53/scratch/www.gov.uk/guidance/flood-risk-assessment-standing-advice
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
https://flood-map-for-planning.service.gov.uk/os-terms

Flood map for planning

Your reference
Unspecified

Location (easting/northing)
437376/410330

Scale
1:2,500

Created
12 Feb 2026 14:08
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Flood zone 3
Flood zone 2

|:| Flood zone 1
Flood defence

—— Main river

| Water storage area

N N
0 20 40 60m

Page 2 of 2

© Environment Agency copyright and/or database rights 2026. All rights reserved. © Crown copyright and database rights 2026 Ordnance Survey licence number AC0000807064.
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Flood risk assessment data

Location of site: 437375 /410331 (shown as easting and northing coordinates)
Document created on: 20 November 2025

This information was previously known as a product 4.

Customer reference number: 4PM4KVXAP3JP

Map showing the location that flood risk assessment data has been requested for.
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How to use this information

You can use this information as part of a flood risk assessment for a planning
application. To do this, you should include it in the appendix of your flood risk
assessment.

We recommend that you work with a flood risk consultant to get your
flood risk assessment.

Included in this document

In this document you'll find:

* how to find information about surface water and other sources of flooding
« definitions for the terminology used throughout

» flood map for planning (rivers and the sea)

* past floods

« information about strategic flood risk assessments

« information about this data

* information about flood risk activity permits

* help and advice

Information that's unavailable

This document does not contain:

* flood defences and attributes
* modelled data

We aren't able to display flood defence locations and attributes as there are no
formal flood defences in the area of interest.

There is not any modelled data available for this location. This is because detailed
modelling hasn't been carried out in this area.
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Surface water and other sources of flooding

When using the surface water map on the check your long term flood risk service
the following considerations apply:

« surface water extents are suitable for use in planning

« surface water climate change scenarios may help to inform risk
assessments, but the available data fall short of what is required to assess
planned development

» surface water depth information should not be used for planning purposes

To find out about other factors that might affect the flood risk of this location, you
should also check:

* reservoir flood risk

+ groundwater flood risk - you could use the British Geological Survey
groundwater flooding data, groundwater: current status and flood risk and
the guide on mining and groundwater constraints for development - further
information may be available from the lead local flood authority (LLFA)

« your local planning authority's SFRA, which includes future flood risk

Your Lead Local Flood Authority is Barnsley District.

For information about sewer flooding, contact the relevant water company for the
area.
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https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://www.bgs.ac.uk/datasets/groundwater-flooding/
https://www.bgs.ac.uk/datasets/groundwater-flooding/
https://www.gov.uk/government/collections/groundwater-current-status-and-flood-risk
https://www.gov.uk/guidance/mining-and-groundwater-constraints-for-development

Terminology used

Annual exceedance probability (AEP)
This refers to the probability of a flood event occurring in any year. The probability

is expressed as a percentage. For example, a large flood which is calculated to
have a 1% chance of occuring in any one year, is described as 1% AEP.

Metres above ordnance datum (mAOD)

All flood levels are given in metres above ordnance datum which is defined as the
mean sea level at Newlyn, Cornwall.
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Flood map for planning (rivers and the sea)

Your selected location is in flood zone 2.

Flood zone 3 shows the area at risk of flooding for an undefended flood event with
a:

* 0.5% or greater probability of occurring in any year for flooding from the sea
* 1% or greater probability of occurring in any year for fluvial (river) flooding

Flood zone 2 shows the area at risk of flooding for an undefended flood event with:

* between a 0.1% and 0.5% probability of occurring in any year for flooding
from the sea

* between a 0.1% and 1% probability of occurring in any year for fluvial
(river) flooding

It's important to remember that the flood zones on this map:

« refer to the land at risk of flooding and do not refer to individual properties

« refer to the probability of river and sea flooding, ignoring the presence of
defences

» do not take into account potential impacts of climate change
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Flood map for planning

Location (easting/northing)
437375/410331

Scale

1:10,000

Created
20 Nov 2025

D Selected area
' Flood Zone 3

Flood Zone 2

© Environment Agency copyright and/or database rights 2025. All rights reserved. own copyrightiandidatabase rights 2025 AC0000807064.
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Past floods

Past flood events included in this document

The recorded flood outlines included in this document are for areas of land local to
your site location that have been flooded by any of these sources:

» ephemeral water

* main rivers

« ordinary watercourses
* the sea

* unknown

Data limitations

The outlines do not include flooding from:

« drainage where rainfall has led to surface water ponding or overland runoff
« artificial, water-bearing sewer, water supply and wastewater treatment
pipelines

Changes to flood defences

The defences (also known as assets) that were in place may also have changed.
For example, assets may have been built more recently than the last recorded
flood outline.

What the recorded flood outlines dataset is

The recorded flood outlines are a geographical information system (GIS) data
layer that show our verified records of areas that have flooded in the past from:

* rivers

* the sea

« groundwater
* surface water

Download the complete recorded flood outlines dataset, which includes data
quality flags for outlines recorded after April 2020. This indicates the confidence
we have in an outline.

Get flood information from other organisations

Contact Barnsley District Lead Local Flood Authority (LLFA) and your drainage
board to get information about past flooding caused by surface water or drainage
systems.
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https://data.gov.uk/dataset/16e32c53-35a6-4d54-a111-ca09031eaaaf/recorded-flood-outlines

© Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyightfandldatabase rights 2025 AC0000807064.

Past floods
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Data on past flood events

Start date End date Source of flood Cause of flood Affects location
25 June 2007 26 June 2007 main river unknown No
19 March 1947 22 March 1947 ordinary watercourse channel capacity exceeded (no raised defences) No
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Strategic flood risk assessments

We recommend that you check the relevant local authority's strategic flood risk
assessment (SFRA) as part of your work to prepare a site specific flood risk
assessment.

This should give you information about:

* the potential impacts of climate change in this catchment

« areas defined as functional floodplain

» flooding from other sources, such as surface water, ground water and
reservoirs

Your Lead Local Flood Authority is Barnsley District.

About this data

This data has been generated by strategic scale flood models and is not intended
for use at the individual property scale. If you're intending to use this data as part
of a flood risk assessment, please include an appropriate modelling tolerance as
part of your assessment. The Environment Agency regularly updates its modelling.
We recommend that you check the data provided is the most recent, before
submitting your flood risk assessment.

Flood risk activity permits

Under the Environmental Permitting (England and Wales) Regulations 2016 some
developments may require an environmental permit for flood risk activities from the
Environment Agency. This includes any permanent or temporary works that are in,
over, under, or nearby a designated main river or flood defence structure.

Find out more about flood risk activity permits

Help and advice

Contact the Yorkshire Environment Agency team at neyorkshire@environment-
agency.gov.uk for:

» more information about getting a product 5, 6, 7 or 8
* general help and advice about the site you're requesting data for
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©) Acanthus WSM Architects

Gross site Schedule of Accomodation
Hectares 7.57 ha | The general contractor is responsible for the
Acres 18.70 acres ] House Type Type Bedrooms Persons Amount % ft2 m? Total ft? Total m? verification of all dimensions on site and the architect is
Net developable area 232 Semi-Det/Terrace 2 3 1 5.1 766 71.25 8426.00 783.75 to be informed of any discrepancy.
Hectares 5.66 ha [ Semi-Det 2 4 7 79 827 76.83 14059.00 1306.11 , , , ,
Acres 13.98 acres | 5 Z = 5= The status of information contained in a
POS area | 241 Semi-Det : 856 79.48 6848.00 635.84 computer copy of this drawing shall be limited to that
Hectares 1.22 ha conveyed by the paper copy.
Density 242 Semi-Det 2 4 26 121 857 79.65 22282.00 2070.90 yed by pap 2
Dwellings/ ha 37.80 341 Semi-Det 8 4 2 126 047 88.04 25569.00 2377.08
Dwellings/ acre 15.31 o
Sq. ft/ acre 14,815 352 Semi-Det/Terrace 3 5 30 14.0 1012 94.05 30360.00 2821.50 Revisions:
354 Detached 3 5 10 4.7 1171 108.87 11710.00 1088.70
356 Semi-Det 3 5 18 8.4 1150.39 106.87 20707.02 1923.66 Rev P1 NG/DRP
451 Semi-Det 4 5 10 4.7 1178 109.41 11780.00 1094.10 Initial issue.
452 Semi-Det 4 5 14 6.5 1178 109.41 16492.00 1531.74 Rev P2 NG/DRP
462 Detached 4 6 7 33 1404 130.46 9828.00 913.22 EV charging points added to apartment block’s parking
473 Detached 4 6 10 4.7 1283 119.24 12830.00 1192.40 spaces, attenuation basins updated.
1B2P M4(3) GF Apartment 1 2 9 42 623 57.9 5607.00 521.10 Rev P3 17.03.2026 NG/DRP
1B2P FF Apartment 1 2 9 4.2 623 57.9 5607.00 521.10 Travel active route & attenuation basins updated.
2B3P M4(3) GF Apartment 2 3 4 1.9 772 71.8 3088.00 287.20
2B4P FF Apartment 2 3 4 1.9 772 70 3088.00 280.00
Total Units: 214 100% Total Area: 208281.02 19348.40
Key
Ownership / red line boundary as per Boundary Plan 2 drw no.
14387-AEW-XX-XX-DR-A-0002 Rev. P02
Type A
900mm high power coated 'estate style' railing.
Type B
900mm Dry stone wall.
—0
Type C
1800mm Brick faced wall with piers and timber infill fence panels.
Type D
1.8m Close boarded treated timber fence.
Type E
2.2m Close boarded acoustic timber fence.
Specification subject to noise report recommendations.
Proposed bin hard standing area.
Dwelling external wall mounted EVCP.
Post mounted EVCP. Single and double socket type.
Bicycle store - timber lockable shed with ground anchor or within
garage where applicable.
Highway visibility splays, to suit road type speed restrictions.
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EXCAVATION/FILL

KEY:

DESIGN RISK NOTES:
1

2.

IN ACCORDANCE WITH THE CONSTRUCTION (DESIGN & MANAGEMENT) REGULATIONS 2015, IT IS THE
POLICY OF THIS PRACTICE TO 'DESIGN OUT' AS MANY IDENTIFIABLE RISKS AS POSSIBLE FOR THE
CONSTRUCTION, OPERATION AND MAINTENANCE OF THE PROJECT.

3.

A COMPETENT CONTRACTOR SHOULD BE AWARE OF 'NORMAL' RISKS INVOLVED WITH THE CONSTRUCTION
ITEMS:

ALL DRAWINGS ARE TO BE READ IN CONJUNCTION WITH THE PRE CONSTRUCTION INFORMATION WHICH
PROCESS. HOWEVER ADDITIONAL PRECAUTIONS WILL NEED TO BE CONSIDERED FOR THE FOLLOWING
A)

IS DEFINED IN THE CONSTRUCTION (DESIGN & MANAGEMENT) REGULATIONS 2015.

NONE IDENTIFIED.
4.

SAFE METHODS AND SYSTEMS OF WORK REMAIN THE RESPONSIBILITY OF THE CONTRACTOR AND MUST
5.

BE IDENTIFIED IN THE CONSTRUCTION PHASE PLAN. THE CONSTRUCTION PHASE PLAN MUST BE IN
PLACE PRIOR TO THE START OF ANY MOBILIZATION OR SITE WORKS.
A) NONE IDENTIFIED.

RESIDUAL RISKS THAT HAVE BEEN IDENTIFIED AND CANNOT BE 'DESIGNED OUT' ARE AS FOLLOWS:
6.

IF ANY PARTY USING THIS DRAWING CONSIDERS THAT THERE ARE 'ABNORMAL' RISKS THAT HAVE NOT
BEEN IDENTIFIED ABOVE, THEN THE ENGINEER SHOULD BE NOTIFIED.

ADDITIONAL HEALTH & SAFETY NOTES:

1.

CONTRACTOR SHOULD BE AWARE OF GENERAL CONSTRUCTION RISKS TO PREVENT SLIPS, TRIPS AND
FALLS AND TAKE NECESSARY PRECAUTIONS WITHOUT SPECIAL INSTRUCTION.

ROADS & DRAINAGE

2.

I

CONTRACTOR TO PROVIDE TRENCH SUPPORTS AS APPROPRIATE AND ENSURE THAT PLANT REMAINS A

SAFE DISTANCE FROM TRENCHES PRIOR TO INSTALLING DRAINAGE

THE TIME THAT EXCAVATIONS ARE OPEN ON SITE SHOULD BE KEPT TO A MINIMUM AND ALL TRENCHES
SHOULD BE SURROUNDED BY A BARRIER.

4.

CONNECTIONS TO EXISTING SEWERS TO BE MADE BY APPROVED CONTRACTOR ONLY.
6.

CONTRACTOR TO MAKE OPERATIVES AWARE OF ASSOCIATED DANGERS TO HEALTH SUCH AS
LEPTOSPIROSIS (WEILS DISEASE) AND RECOMMENDED PRECAUTIONS. ADEQUATE WELFARE FACILITIES

AND PROTECTIVE CLOTHING TO BE PROVIDED AS REQUIRED.

UNFINISHED MANHOLES MUST BE COVERED WITH LOAD BEARING MATERIALS AND SURROUNDED WITH
BARRIER.
PIPES & CABLES
1.

8.

CONTRACTOR TO OBTAIN ALL SERVICE RECORDS PRIOR TO WORKS COMMENCING.

SERVICE RECORDS TO BE REFERRED TO PRIOR TO WORK COMMENCING. CONTRACTOR TO PROCEED WITH
CAUTION AND SERVICES TO BE LOCATED BY HAND DIG AND PROTECTED ACCORDINGLY.

CONTRACTOR TO ENSURE RELEVANT MEASURES ARE TAKEN TO KEEP PLANT AND PEOPLE A SAFE
DISTANCE FROM STEEP SLOPES DURING THE WORKS.

CONTRACTOR TO ENSURE THAT PROCEDURES ARE IN PLACE TO KEEP PEOPLE A SAFE DISTANCE FROM
WORKING PLANT WHERE NECESSARY.

CONTRACTOR TO REFER TO GROUND INVESTIGATION REPORT FOR CONTAMINATION TESTS AND TO
PROVIDE ADEQUATE WELFARE FACILITIES AND PROTECTIVE CLOTHING AS REQUIRED.
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Shaw Lane, Carlton

APPENDIX H: GREENFIELD RUNOFF RATE
ESTIMATION - AREA NORTH OF SHAW LANE

24307-RWO-XX-XX-RP-C-001 Vistry West Yorkshire



I\AN Greenfield runoff rate estimation tool

hrwallingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with
Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753
(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be
the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

[ 17/02/2026
Calculated by [ RWO
Reference { 24307
Model version ’ 2.2.2
Location
Site name

[ Area North of Shaw Lane

Site location

[ Calrton
© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting (British National Grid) 437312
Site northing (British National Grid) 410386
Site details
Total site area (ha) 21.82 ha

We use cookies on this site to enhance your user
experience OK, | AGREE MORE INFO

By clicking the Accept button, you agree to us doing so.


https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright

Greenfield runoff

Method

Method H124

IH124

My value Map value
SAAR (mm) 628 mm - (O [ 628
How should SPR be derived? WRAP soil type
WRAP soil type 4 O 1 4
SPR 0.47
QBar (IH124) (I/s) 92.8 /s
Growth curve factors
My value Map value
Hydrological region 3 (&) 3
1year growth factor 0.86
2 year growth factor 0.94
10 year growth factor 1.45
30 year growth factor 175
100 year growth factor 208
200 year growth factor 237
Results
Method IH124
Flow rate 1year (I/s) 79.8 /s
Flow rate 2 year (I/s) 87.2 /s
Flow rate 10 years (I/s) 1345 /s
Flow rate 30 years (I/s) 162.4 /s
Flow rate 100 years (I/s) 193.0 I/s
Flow rate 200 years (I/s) 219.9 /s

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal
place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.011/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.2) developed by HR Wallingford and available at uksuds.com (https://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 uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate 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, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions %yaggregmggrgﬂ {J}ﬁgsgﬂféhf&eéﬁﬁa%éeﬁgru?r ﬂ%?ﬂonal characteristics of any drainage scheme.

experience

By clicking the Accept button, you agree to us doing so.


https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
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APPENDIX |:  GREENFIELD RUNOFF RATE
ESTIMATION - DEVELOPMENT SITE (L11)
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MN Greenfield runoff rate estimation tool

hrwallingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with
Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753
(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be
the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

[ 17/02/2026
Calculated by [ RWO
Reference { 24307
Model version ’ 2.2.2
Location
Site name

[ Area North of Shaw Lane

Site location

[ Calrton

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting (British National Grid) 437312
Site northing (British National Grid) 410386

Site details

Total site area (ha) 757

ha



https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright

Greenfield runoff

Method

Method H124

IH124

My value Map value
SAAR (mm) 628 mm - (O [ 628
How should SPR be derived? WRAP soil type
WRAP soil type 4 O 1 4
SPR 0.47
QBar (IH124) (I/s) 322 /s
Growth curve factors
My value Map value
Hydrological region 3 (&) 3
1year growth factor 0.86
2 year growth factor 0.94
10 year growth factor 1.45
30 year growth factor 175
100 year growth factor 208
200 year growth factor 237
Results
Method [H124
Flow rate 1year (I/s) 277 /s
Flow rate 2 year (I/s) 30.3 /s
Flow rate 10 years (I/s) 26.7 /s
Flow rate 30 years (I/s) 56.3 /s
Flow rate 100 years (I/s) 67.0 I/s
Flow rate 200 years (I/s) 76.3 /s

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal
place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.011/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.2) developed by HR Wallingford and available at uksuds.com (https://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 uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate 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, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.


https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions

Shaw Lane, Carlton

APPENDIX J: PROPOSED DRAINAGE STRATEGY

24307-RWO-XX-XX-RP-C-001 Countryside Properties (UK) Ltd



GENERAL SAFETY NOTES:
1.

WHERE THE BASE (ROAD BASE) HAS BEEN USED AS A TEMPORARY RUNNING SURFACE DURING THE
CONTRACT IT SHALL BE THOROUGHLY CLEANED AND POWER WASHED AS NECESSARY. AFTER DRYING
AND IMMEDIATELY BEFORE THE BINDER COURSE IS LAID A TACK COAT OF BITUMEN EMULSION CLASS
A1-40 OR K1-40 TO BS434 SHALL BE APPLIED AT A RATE OF 0.35-0.55 LITRES/SQ METER.

ALL RADIUS KERBS WITH A RADIUS OF 12m OR LESS SHALL BE FORMED WITH PROPRIETARY RADIUS
KERBS.

KEY

HEALTH & SAFETY:
1.

CONTRACTOR SHOULD BE AWARE OF GENERAL CONSTRUCTION RISKS TO PREVENT SLIPS, TRIPS AND
FALLS AND TAKE NECESSARY PRECAUTIONS WITHOUT SPECIAL INSTRUCTION.
ROADS & DRAINAGE
SITE BOUNDARY 2.
EXSWMH
CL 0,000
EX. 3000 — 1L 0.000

CONTRACTOR TO PROVIDE TRENCH SUPPORTS AS APPROPRIATE AND ENSURE THAT PLANT REMAINS A
SAFE DISTANCE FROM TRENCHES PRIOR TO INSTALLING DRAINAGE

3. THE TIME THAT EXCAVATIONS ARE OPEN ON SITE SHOULD BE KEPT TO A MINIMUM AND ALL TRENCHES

e mmm m= EXISTING SURFACE WATER SEWER SHOULD BE SURROUNDED BY A BARRIER.
E)E%VWOH 4. CONNECTIONS TO EXISTING SEWERS TO BE MADE BY APPROVED CONTRACTOR ONLY.
A e @ Rl EXISTING COMBINED SEWER >
|
SEWER AT EXISTING MANHOLE THIS POINT
EREEE »
CL 48.76

CONTRACTOR TO MAKE OPERATIVES AWARE OF ASSOCIATED DANGERS TO HEALTH SUCH AS
LEPTOSPIROSIS (WEILS DISEASE) AND RECOMMENDED PRECAUTIONS. ADEQUATE WELFARE FACILITIES
AND PROTECTIVE CLOTHING TO BE PROVIDED AS REQUIRED.
EXISTING EASEMENT 6.
1
1 FFL %
' 48.050
iR I
1
1
1

IL40.96

UNFINISHED MANHOLES MUST BE COVERED WITH LOAD BEARING MATERIALS AND SURROUNDED WITH
BARRIER.
FFL

PIPES & CABLES
7. CONTRACTOR TO OBTAIN ALL SERVICE RECORDS PRIOR TO WORKS COMMENCING.
Lo )
e -OLL Q000 . —  PROPOSED ADOPTED SURFACE WATER
48050

SERVICE RECORDS TO BE REFERRED TO PRIOR TO WORK COMMENCING. CONTRACTOR TO PROCEED WITH

CAUTION AND SERVICES TO BE LOCATED BY HAND DIG AND PROTECTED ACCORDINGLY.
EXCAVATION/FILL
9.
\ FWiH
swi
CL4T850

CL 0.000
1500 1:150—~ g 1L0.000
1 ‘
1 ) | |
1 1L45.900 FFL
Q 47.900

10.
w./ === | == PROPOSED ADOPTED FOUL WATER

1. CONTRACTOR TO REFER TO GROUND INVESTIGATION REPORT FOR CONTAMINATION TESTS AND TO
PROVIDE ADEQUATE WELFARE FACILITIES AND PROTECTIVE CLOTHING AS REQUIRED.

PROPOSED EASEMENT

FFL A ‘

,\// \\ L= 47.900

| o

FC PROPOSED FLOW CONTROL
\ } \,——ﬂ 1

ouvd 403 NOWIINNCY

B o s

CONTRACTOR TO ENSURE RELEVANT MEASURES ARE TAKEN TO KEEP PLANT AND PEOPLE A SAFE
DISTANCE FROM STEEP SLOPES DURING THE WORKS.

CONTRACTOR TO ENSURE THAT PROCEDURES ARE IN PLACE TO KEEP PEOPLE A SAFE DISTANCE FROM
WORKING PLANT WHERE NECESSARY.

DESIGN NOTES:
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ALL WORKS TO COMPLY WITH CURRENT VERSION OF THE FOLLOWING DOCUMENTS:
PROPOSED ADOPTED HIGHWAY GULLY

DESIGN MANUAL FOR ROADS AND BRIDGES (DMRB)
SPECIFICATION FOR HIGHWAY WORKS (SHW)
LOCAL AUTHORITY DESIGN GUIDE AND SPECIFICATION

PRIOR TO COMMENCING WORKS THE CONTRACTOR SHOULD INVESTIGATE AND LOCATE AS
NECESSARY ANY STATUTORY UNDERTAKERS EQUIPMENT WITHIN THE NEW ACCESS AND DISCUSS
REQUIREMENTS FOR LOWERING/DIVERSION AND PROTECTION WITH THE RELEVANT UNDERTAKER.
3. ALL WORKS WITHIN THE PUBLIC HIGHWAY TO MEET LOCAL AUTHORITY REQUIREMENTS.
CONTRACTOR TO APPLY FOR ROAD OPENING NOTICES ETC AS REQUIRED.
4. CBR VALUE NOT AVAILABLE. ROAD CONSTRUCTION DETAIL SUBJECT TO CONFIRMATION OF CBR
VALUES. CONTRACTOR TO ALLOW FOR LAB TESTS TO BE UNDERTAKEN IN AGREEMENT WITH
© PROPOSED PRIVATE SW ACCESS CHAMBER (300) LOCAL AUTHORITY HIGHWAY ENGINEER PRIOR TO WORKS COMMENCING.
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PROPOSED DRAWING BASED ON THE LATEST ARCHITECTURAL LAYOUT PROVIDED BY THE CLIENT.
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DRAINAGE NOTES:
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PROPOSED PRIVATE FW ACCESS CHAMBER (3000)
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— 26 UPVC

1. ALL PIPES 100 UNLESS OTHERWISE STATED.
2. ALLPRIVATE TO ADOPTABLE CONNECTIONS 150 UNLESS OTHERWISE STATED.
3.
4.
SVP/SFG/SPBIG = 5.

ALL PPIC'S IN TRAFFICKED AREAS TO HAVE D400 COVERS & CONCRETE SURROUND.
ALL INTERNAL PLOT DRAINAGE REQUIRES CONFIRMATION PRIOR TO CONSTRUCTION.
CONTRACTOR TO CONFIRM MH COVER & INVERT LEVEL OF PROPOSED CONNECTION POINT PRIOR TO
PROPOSED SVP/SFG/SP/BIG CONSTRUCTION. ANY VARIATION TO BE REPORTED TO ENGINEER.
6.

FFL

47.075 FFL

FFL 47.075

FFL 47.150

47.150

THE INVERT LEVEL OF THE EXISTING SEWERS ARE TO BE VERIFIED PRIOR TO COMMENCEMENT OF ANY
DRAINAGE WORKS. ANY DISCREPANCY MUST BE NOTIFIED TO THE ENGINEER.
7.

EXISTING MANHOLES TO BE MODIFIED TO ACCOMMODATE THE PROPOSED LATERAL CONNECTIONS.

CONTRACTOR TO APPLY TO THE WATER AUTHORITY FOR THE SECTION 106 APPROVAL TO MAKE THE
CONNECTIONS. PIPES ARE TO BE LAID WITH COMMON INVERT LEVELS.
8. ALL STUB PIPES ARE TO BE CAPPED.
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ALL PIPES CONNECTIONS TO BE SOFFIT TO SOFFIT UNLESS STATED OTHERWISE. REFER TO MANHOLE
SCHEDULE FOR FURTHER INFORMATION.

ALL PROPOSED FILTER DRAINS TO CONNECT BACK INTO PLOT DRAINAGE.

STONE FILLED LAND DRAINS REQUIRED IN BACK GARDENS WHERE FALLING TOWARDS PROPERTY|
12.

FLOOD DEFENSE WORKS APPLICATION OR EQUIVALENT TO BE MADE TO THE LOCAL AUTHORITY
PRIOR TO CARRYING OUT ANY WORKS TO THE EXISTING WATERCOURSE.
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Shaw Lane, Carlton

APPENDIX K:  HYDRAULIC CALCULATIONS

24307-RWO-XX-XX-RP-C-001 Vistry West Yorkshire



Network: Storm Network

Causeway Nabeel Arshad

04/03/2026

RWO Associates Ltd File: 26.03.03.pfd Page 1

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins)

Return Period (years) 100 Maximum Rainfall (mm/hr)

Additional Flow (%) 0 Minimum Velocity (m/s)

FSR Region England and Wales Connection Type

M5-60 (mm) 19.000 Minimum Backdrop Height (m)

Ratio-R  0.365 Preferred Cover Depth (m)

CvV 0.750 Include Intermediate Ground

Time of Entry (mins) 5.00 Enforce best practice design rules

Nodes

Name Area TofE Cover Diameter Easting Northing  Depth

(ha) (mins) Level (mm) (m) (m) (m)

(m)

SW1 0.072 47.850 1200 437434.168 410477.192 1.950
SW2 0.088 47.110 1350 437440.444 410432.906 1.510
SW3 0.035 46.950 1350 437442.470 410417.412 1.550
SW4 0.101 46.767 1350 437408.155 410411.704 1.617
SW5 0.047 46.352 1350 437362.024 410395.233 1.602
SW6 0.112 46.457 1350 437380.491 410351.527 1.557
SW7 0.065 46.288 1800 437363.580 410345.203 1.888
SW8 0.155 45.810 1350 437413.545 410311.620 1.710
SW9 0.091 46.967 1350 437464.841 410407917 1.567
SW10 0.053 46.831 1350 437444.630 410405.147 1.581
SW11 0.053 46.128 1350 437480.310 410353.842 1.378
SW12 0.126 45.967 1350 437452.511 410349.151 1.667
SW13 0.073 45.390 1350 437457.591 410318.824 1.740
SW14 0.052 45.386 1350 437488918 410302.321 1.436
SW15 0.126 45,172 1500 437461.135 410297.586 1.772
SW16 0.127 45.410 1350 437429.333 410249.746 1.510
SW17 0.092 44,746 1500 437468.221 410255.798 1.796
SW18 0.068 44.810 1350 437443.986 410217.049 1.360
SW19 0.191 43.927 1800 437474.622 410221.707 1.427
SW20 0.066 47.221 1350 437302.534 410437.495 1.621
SW21 0.216 47.140 1350 437313.979 410441.341 1.690
SW22 0.081 46.505 1350 437332.254 410392.415 1.355
Sw23 0.036 46.392 1350 437334.675 410384.846 1.442
SW24 0.152 46.548 1350 437237.713 410402.414 1.498
SW25 0.172 46.778 1500 437259.101 410347.015 2.178
SW26 0.099 47.050 2100 437247.448 410341.790 2.600
SW27 0.000 47.249 1200 437254.881 410329.351 2.899
SW28 0.144 46.997 1200 437286.427 410321.468 2.797
SW29 0.210 46.336 1350 437358.012 410271.451 2.586
SW30 0.085 45.980 1350 437381.102 410241.248 2.580
Sw31 0.018 45.938 1200 437363.998 410206.625 2.138
SW32 0.174 45.816 1500 437391.371 410217.341 2.516
SW33 0.040 45.429 1500 437406.596 410176.252 2.279
SW34 0.125 44.330 1500 437476.323 410189.594 1.780
SW35 43.975 2700 437490.021 410187.834 2.075
SWHW1 45.800 450 437362.537 410381.756 1.297
SWHW?2 45.800 450 437371.561 410358.705 1.297
SWHW3 45.800 450 437365.380 410356.510 1.300
SWHWS5 43.300 450 437482.561 410216.284 1.297
SWHW6 43.300 450 437490.758 410199.508 1.300

30.00

50.0

1.00

Level Soffits
0.200

1.200

v

X

Invert
Level
(m)
45.900
45.600
45.400
45.150
44,750
44,900
44.400
44.100
45.400
45.250
44,750
44.300
43.650
43.950
43.400
43.900
42.950
43.450
42.500
45.600
45.450
45.150
44,950
45.050
44.600
44.450
44,350
44.200
43.750
43.400
43.800
43.300
43.150
42.550
41.900
44,503
44,503
44.500

42.003
42.000
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RWO Associates Ltd File: 26.03.03.pfd Page 2
Network: Storm Network
Ca useway Nabeel Arshad
04/03/2026
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)
SWHW?7 43.433 450 437507.238 410185.353 1.633 41.800
1 0.500 47.200 1800 437424.561 410519.219 1.100 46.100
2 0.500 46.350 1800 437218.736 410446.410 1.100 45.250
3 0.500 46.000 437338.390 410196.225 1.800 44.200
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
S1 SW1  Sw2 44.729 0.600 45.900 45.600 300
S2 SW2 SW3 15.626 0.600 45.600 45.400 300
S3 SW3 Sw4 34.786 0.600 45.400 45.225 300
S4 Sw4 SW5 48.984 0.600 45.150 44.750 375
S5 SW5 SWHW1 13.487 0.600 44.750 44.650 375
S6 SW6 SWHW2 11.457 0.600 44.900 44.650 225
S7 SW7  Sws8 60.203 0.600 44.400 44.100 300
S8 SW8 SW13 44.631 0.600 44.100 43.800 300
S9 SW9 SW10 20.400 0.600 45.400 45.250 225
S10 SW10 SW12 56.547 0.600 45.250 44.375 225
S11 SW11 SWwWi12 28.192 0.600 44.750 44.450 150
S12 SW12 SW13 30.750 0.600 44.300 43.800 300
S13 SW13 SWwi15 21.532 0.600 43.650 43.400 450
S14 SW14 SW15 28.184 0.600 43.950 43.700 150
S15 SW15 Sw17 42.384 0.600 43.400 43.025 450
S16 SWi16 SwW17 39.356 0.600 43.900 43.250 225
S17 SW17 SW19 34.687 0.600 42.950 42.500 525
S18 SW18 SW19 30.988 0.600 43.450 42.875 150
S19 SW19 SWHWS5 9.614 0.600 42.500 42.250 525
Name Vel Cap Flow us DS I Area IAdd Pro Pro
(m/s) (I/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
S1 1.285 90.8 775 1650 1.210 0.572 0.0 214 1.437
S2 1.780 125.8 89.4 1210 1.250 0.660 0.0 187 1.926
S3 1.111 78.6 94.2 1250 1.242 0.695 0.0 300 1.126
S4 1.636 180.7 1079 1.242 1.227 0.796 0.0 209 1.705
S5 1.558 172.1 114.2 1.227 0.843 0.0 224 1.662
S6 1.937 77.0 15.2 1.332 0.112 0.0 67 1.512
S7 1.106  78.2 8.8 1.588 1.410 0.065 0.0 68 0.739
S8 1.287 90.9 29.8 1410 1.290 0.220 0.0 118 1.156
S9 1.119 44.5 12.3  1.342 1356 0.091 0.0 80 0.958
S10 1.629 64.8 195 1356 1.367 0.144 0.0 85 1.433
S11 1.037 18.3 7.2 1228 1.367 0.053 0.0 65 0.975
S12 2.008 1419 43.8 1367 1.290 0.323 0.0 114 1.775
S13 2.191 3485 83.5 1.290 1.322 0.616 0.0 149 1.812
S14 16.7 7.0 1286 1.322 0.052 0.0 68 0.904
S15 1.911 304.0 107.6 1.322 1.271 0.794 0.0 184 1.752
S16 1.684 66.9 17.2 1.285 1.271 0.127 0.0 78 1.418
S17 2,553 552.6 1373 1.271 1.013 0.0 177 2.133
S18 1.373 24.3 9.2 1.210 0.068 0.0 64 1.281
S19 783.5 1724 1.272 0.0 166 2.931

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd




RWO Associates Ltd File: 26.03.03.pfd Page 3
Network: Storm Network
Ca useway Nabeel Arshad
04/03/2026
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)

S20 SW20 SW21 12.074 0.600 45.600 45.525 225

S21 SW21 SW22 52.228 0.600 45.450 45.225 300

S22 SW22 SW23 7.946 0.600 45.150 44.950 375

S23 SwW23 SW25 84.514 0.600 44.950 44.675 375

S24 SW24 SW25 59.384 0.600 45.050 44.750 300

$25 SW25 SW26 12.770 0.600 44.600 44.525 450

S26 SW26 SW27 14.491 0.600 44.450 44.350 300

S27 SW27 SW28 32.516 0.600 44.350 44.200 300

S28 SW28 SW29 87.328 0.600 44.200 43.825 300

S29 SW29 SW30 38.019 0.600 43.750 43.475 375

S30 SW30 SW32 26.019 0.600 43.400 43.300 450

S31 SW31 SW32 29.396 0.600 43.800 43.525 225

S32 SW32 SW33 43.818 0.600 43.300 43.150 450

S33 SW33 SW34 70.992 0.600 43.150 42.550 450

S34 SW34 SW35 13.810 0.600 42.550 41.975 450

S35 SW35 SWHW7 17.395 0.600 41.900 41.800 450

S7A SWHW3 SW7 11.449 0.600 44.500 44.400 300

S35A SWHW6 SW35 11.697 0.600 42.000 41.900 525

1 1 SW1 46.100 45.900 300

2 2 SW24 45.250 45.050 300

3 3 SW31 44,200 43.875 150
Name Vel Cap Flow us DS I Area ZAdd Pro Pro

(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)

S20 1.028 40.9 89 1396 1390 0.066 0.0 72 0.828
S21 1.027 72.6 38.2 1.390 0.282 0.0 154 1.039
S22 2.882 318.3 49.2 0.363 0.0 99 2.116
S23 1.028 1135 54.1 1.728 0.399 0.0 182 1.016
S24 1.114 78.7 88.4 1.728 0.652 0.0 300 1.128
S25 1.555 2473 165.7 1.728 2.075 1.223 0.0 270 1.662
S26 1.304 92.2 179.2 2.300 1.322 0.0 300 1.321
S27 1.064 75.2 179.2 1.322 0.0 300 1.077
S28 1.026 72.5 198.7 2.211 1.466 0.0 300 1.039
S29 1.539 170.0 227.1 2.211 2130 1.676 0.0 375 1.558
S30 1.255 199.7 238.7 2.130 2.066 1.761 0.0 450 1.271
S31 1.264 50.3 70.2 1913 2.066 0.518 0.0 225 1.287
S32 1.184 188.3 3324 2.066 1.829 2.453 0.0 450 1.199
S33 1.868 297.0 3379 1829 1.330 2.493 0.0 450 1.891
S34 661.8 3548 1.330 1.550 2.618 0.0 234 4.227
S35 1.538 244.6 354.8 1.625 2.618 0.0 450 1.558
S7A 1.468 103.8 0.0 1.588 0.000 0.0 0 0.000
S35A 2.070 448.1 0.0 1.550 0.000 0.0 0 0.000
1 1.067 75.4 67.8 1.650 0.500 0.0 223 1.201
2 1.011 71.5 67.8 0.500 0.0 234 1.145
3 1.090 19.3 67.8 1.650 1.913 0.500 0.0 150 1.111
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Network: Storm Network
Ca useway Nabeel Arshad
04/03/2026
Simulation Settings
Rainfall Methodology FSR Analysis Speed Detailed
Rainfall Events Singular Skip Steady State x
FSR Region England and Wales Drain Down Time (mins) 240
M5-60 (mm) 19.000 Additional Storage (m%ha) 20.0
Ratio-R  0.365 Starting Level (m)
Summer CV  0.750 Check Discharge Rate(s)
Winter CV  0.840 Check Discharge Volume
Storm Durations
15 180 360 600 960 2160
30 120 240 480 720 1440 2880

Additional Flow

Return Period Climate Change Additional Area

(years) (cC %) (A %) (Q%)
1 0 0 0
30 35 0 0
100 40 0 0
Node SW7 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv

Invert Level (m) 44.400 Product Number CTL-SHE-0139-9200-1100-9200
Design Depth (m) 1.100 Min Outlet Diameter (m) 0.225
Design Flow (I/s) 9.2 Min Node Diameter (mm) 1200

Flap Valve
Replaces Downstream Link

Node SW26 Online Hydro-Brake® Control

X Objective
X Sump Available

(HE) Minimise upstream storage
v

Invert Level (m) 44.450 Product Number CTL-SHE-0188-1780-1050-1780
Design Depth (m) 1.050 Min Outlet Diameter (m) 0.225
Design Flow (I/s) 17.8 Min Node Diameter (mm) 1500

Node SW35 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 41.900 Product Number CTL-SHE-0381-9280-1100-9280
Design Depth (m) 1.100 Min Outlet Diameter (m) 0.450
Design Flow (I/s) 92.8 Min Node Diameter (mm) 2700

Node 1 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 46.100 Product Number CTL-SHE-0225-2700-1100-2700
Design Depth (m) 1.100 Min Outlet Diameter (m) 0.300
Design Flow (I/s) 27.0 Min Node Diameter (mm) 1800
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Node 2 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 45.250 Product Number CTL-SHE-0225-2700-1100-2700
Design Depth (m) 1.100 Min Outlet Diameter (m) 0.300
Design Flow (I/s) 27.0 Min Node Diameter (mm) 1800

Node 3 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 44.200 Product Number CTL-SHE-0119-6600-1100-6600
Design Depth (m) 1.100 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 6.6 Min Node Diameter (mm) 1200

Node SWHW3 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 30.000
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 44.500 Main Channel Slope (1:X) 10000.0
Safety Factor 2.0 Time to half empty (mins) Main Channeln  0.035
Inlets

SWHW1 SWHW?2
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)

0.000 550.0 0.0 1.000 550.0 0.0 1.001 0.0 0.0

Node SW26 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 44.500
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m)  (m?) (m?) (m) (m?) (m?)

0.000 600.0 1.000 600.0 1.001 0.0

Node SWHWS6 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 30.000
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 42.000 Main Channel Slope (1:X) 10000.0
Safety Factor 2.0 Time to half empty (mins) 136 Main Channeln 0.035
Inlets
SWHW5

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 780.0 1.000 780.0 1.001 0.0

Node 1 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 46.200
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins) 69
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Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m) (m?)  (m?)
0.000 150.0 1.000 150.0 1.001 0.0

Node 2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 45.350
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins) 67
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)
0.000 165.0 1.000 165.0 1.001 0.0

Node 3 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 44.300
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 260.0 1.000 260.0 1.001 0.0
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.89%

Node Event us Peak

Node (mins)
30 minute winter SW1 22
15 minute winter  SW2 11
15 minute winter SW3 12
15 minute winter SwW4 11
15 minute winter SW5 12
15 minute winter SW6 10
240 minute winter SW7 200
15 minute winter SW8 11
15 minute winter SW9 10
15 minute winter  SW10 11
15 minute winter SW11 11
15 minute winter SW12 11
15 minute winter SW13 11
15 minute winter SW14 11
15 minute winter SW15 11
15 minute winter SW16 10
15 minute winter SW17 11
15 minute winter  SW18 10
15 minute winter  SW19 11
15 minute winter SW20 10
15 minute winter SW21 11
15 minute winter SW22 11
15 minute winter SW23 12
15 minute winter  SW24 12
15 minute winter SW25 12

Link Event us Link

(Upstream Depth) Node

30 minute winter SW1 S1
15 minute winter SW2 S2
15 minute winter SW3 S3
15 minute winter SW4 S4
15 minute winter SW5 S5
15 minute winter  SW6 S6
240 minute winter SW7  Hydro-Brake®
15 minute winter SW8 S8
15 minute winter SW9 S9
15 minute winter SW10 S10
15 minute winter SW11 S11
15 minute winter SW12 S12
15 minute winter SwW13 S13
15 minute winter SW14 S14
15 minute winter SW15 S15
15 minute winter SW16 S16
15 minute winter SW17 S17
15 minute winter SW18 S18
15 minute winter SW19 S19
15 minute winter SW20 S20
15 minute winter SW21 S21
15 minute winter SW22 S22
15 minute winter SW23 S23
15 minute winter SW24 S24
15 minute winter SW25 S25

Level
(m)
45,995
45.701
45.537
45,275
44.897
44,970
44.680
44,212
45.481
45.332
44.814
44.414
43.802
44,016
43,583
43,976
43.126
43,513
42.689
45.673
45.601
45.259
45.121
45.171
44.809

DS
Node

SW2
SW3
SwW4
SW5
SWHW1
SWHW?2
SwW8
SWi13
SW10
SW12
SW12
Swi3
SW15
SW15
SW17
SW17
SW19
SW19
SWHW5
Sw21
SW22
SW23
SW25
SW25
SW26

Depth Inflow Node
(m) (I/s) Vol (m?)
0.095 19.2 0.1766
0.101 28.3 0.2634
0.137 32.2 0.2584
0.125 43.3  0.3349
0.147 48.5 0.2974
0.070 14.5  0.2002
0.280 26.1  0.9049
0.112 26.8  0.3633
0.081 11.8  0.2105
0.082 18.5 0.1729
0.064 6.9 0.1406
0.114 40.2  0.3345
0.152 75.5 0.3447
0.066 6.7 0.1425
0.183 97.6 0.5824
0.076 16.5 0.2375
0.176  124.7 0.4924
0.063 8.8  0.1527
0.189 156.5 0.9863
0.073 8.6 0.1641
0.151 36.4 0.6012
0.109 452  0.2851
0.171 49.6  0.3305
0.121 27.5 0.4191
0.209 91.0 0.6984

Flood Status

(m?)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK

Outflow Velocity Flow/Cap Link

(1/s) (m/s) Vol (m?)
19.1 1.033 0.210  0.8631
27.9 1.075 0.222  0.4081
31.9 1.046 0.406  1.0621
42.9 1.194 0.237  1.7602
48.3 1.282 0.281  0.5088
14.3 1.429 0.186 0.1147

9.2
261 1.111 0.287  1.0492
11.6  0.903 0.260  0.2617
18.1 1.396 0.279  0.7331
6.7  0.948 0.364  0.1984
404  1.706 0.285  0.7292
75.7  1.413 0.217  1.1556
65  0.879 0.387  0.2075
97.6  1.681 0.321  2.4598
159  1.375 0.238  0.4573
124.6 1.868 0.226  2.3146
8.5 1.241 0.350  0.2129
155.9  2.531 0.199  0.5935
84  0.762 0.206  0.1368
35.3 1.022 0.486  1.8027
45.2 1.313 0.142  0.2952
47.2 1.019 0.416  3.9167
26.3 1.006 0.334  1.5540
91.6  1.371 0.371  0.8539

Discharge
Vol (m?)
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.89%

Link Event
(Upstream Depth)
240 minute winter
240 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter
15 minute winter
180 minute winter
240 minute winter

360 minute winter
360 minute winter

60 minute winter
60 minute winter
120 minute winter

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.148
0.181
0.248
0.254
0.268
0.139
0.427
0.286
0.148
0.193
0.016
0.011
0.251

0.005
0.049

0.210
0.209
0.322

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (m) (1/s) Vol (m3)
240 minute winter SW26 184 44.693 0.243 32.0 117.0054
240 minute winter SW27 188 44.438 0.088 13.6 0.0993
15 minute winter SW28 12 44302 0.102 19.9 0.2198
15 minute winter SW29 11 43.883 0.133 43.2 0.4054
15 minute winter SW30 11 43,571 0.171 53.5 0.3564
30 minute winter SW31 22 43.858 0.058 7.0 0.0748
15 minute winter SW32 11 43.509 0.209 81.2 0.6591
15 minute winter SW33 12 43324 0.174 85.4 0.3681
15 minute winter SW34 12 42,668 0.118 98.1 0.3752
360 minute winter SW35 248 42.270 0.370 47.2 2.1191
15 minute winter SWHW1 12 44668 0.165 48.3 0.0263
180 minute winter SWHW2 172 44.646 0.143 3.8 0.0227
240 minute winter SWHWS3 196 44.646 0.146 36.1 0.0232
360 minute winter SWHWS5 248 42.270 0.267 34.1 0.0425
360 minute winter SWHW6 248 42.270 0.270 21.1 0.0430
360 minute winter SWHW?7 248 41932 0.132 47.2 0.0000
60 minute winter 1 43 46.350 0.250 34.6 25.4745
60 minute winter 2 44 45,492 0.242 34.6 26.3683
120 minute winter 3 92 44434 0.234 22.2 36.6657
us Link DS Outflow Velocity Flow/Cap
Node Node (1/s) (m/s)

SW26 S26 SW27 13.6 0.834

SW27 S27 SW28 13.6 0.774

SwW28 S28 SW29 18.0 0.861

SW29 S29 SW30 43.1 1.275

SW30 S30 SW32 534 0.841

SW31 S31 SW32 7.0 0.887

SW32 S32 SW33 80.5 1.256

SW33 S33 SW34 84.9 1.908

SW34 S34 SW35 98.1 1.810

SW35 S35 SWHW?7 47.2 1.158

SWHW1 Flow through Pond SWHWS3 50.9 0.080

SWHW?2 Flow through Pond SWHWS3 34.6 0.024

SWHW3 S7A SW7 26.1 0.624

SWHWS5  Flow through Pond SWHW6 21.1 0.017

SWHW6 S35A SW35 22.2 0.307

1 1 SW1 15.8 0.848

2 2 SW24 15.0 0.760

3 3 SW31 6.2 0.963

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK

Link
Vol (m3)
0.2370
0.5756
1.8210
1.2855
1.6547
0.2316
2.8105
3.1822
0.8723
0.7090
32.5920
79.0589
0.5817

209.6709
1.6065

0.8113
0.9788
0.1779

Discharge
Vol (m3)

817.0
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Results for 30 year +35% CC Critical Storm Duration. Lowest mass balance: 99.93%

Node Event us Peak
Node (mins)
15 minute winter SW1 11
15 minute winter SW2 12
15 minute winter SW3 12
15 minute winter SW4 11
360 minute winter SW5 360
360 minute winter SW6 360
360 minute winter SW7 360
15 minute winter SW8 10
15 minute winter SW9 10
15 minute winter SW10 10
15 minute winter SW11 11
15 minute winter SW12 11
15 minute winter SW13 11
15 minute winter SW14 11
15 minute winter SW15 11
15 minute winter SW16 10
15 minute winter SW17 11
15 minute winter SwW18 11
15 minute winter SW19 11
15 minute winter SW20 12
15 minute winter SW21 12
15 minute winter SW22 12
15 minute winter SW23 12
15 minute winter SW24 12
240 minute winter SW25 236
Link Event us Link

(Upstream Depth) Node

15 minute winter SW1 S1

15 minute winter SW2 S2

15 minute winter SW3 S3

15 minute winter SW4 S4

360 minute winter SW5 S5

360 minute winter SW6 S6

360 minute winter SW7 Hydro-Brake®

15 minute winter SW8 S8

15 minute winter SW9 S9

15 minute winter SW10 S10

15 minute winter SW11 S11

15 minute winter SW12 S12

15 minute winter SwW13 S13

15 minute winter SW14 S14

15 minute winter SW15 S15

15 minute winter SW16 S16

15 minute winter SW17 S17

15 minute winter SW18 S18

15 minute winter SW19 S19

15 minute winter SW20 S20

15 minute winter SW21 S21

15 minute winter SW22 S22

15 minute winter SW23 S23

15 minute winter SW24 S24

240 minute winter SW25 S25

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.618
0.680
1.254
0.761
0.273
0.092

0.809
0.858
0.930
1.135
0.936
0.678
1.214
1.000
0.791
0.714
1.069
0.635
0.640
1.416
0.414
1.282
0.986

Level Depth Inflow Node
(m) (m) (I/s) Vol (m?)
46.068 0.168 56.3 0.3145
45913 0.313 91.7 0.8134
45.782 0.382 97.5 0.7194
45406 0.256 136.8 0.6876
45,198 0.448 47.0 0.9043
45.197 0.297 7.1 0.8532
45,196 0.796 24.0 2.5745
44314 0.214 75.5 0.6956
45,577 0.177 39.0 0.4592
45,426 0.176 60.9 0.3710
44981 0.231 22.7 0.5083
44,557 0.257 133.0 0.7562
43985 0.335 2359 0.7603
44211 0.261 22.3 0.5622
43.817 0.417 307.6 1.3313
44,059 0.159 54.5 0.4954
43.323 0.373 3936 1.0418
43.742 0.292 29.2 0.7108
42907 0.407 4974 2.1231
46.218 0.618 28.3 1.3880
46.178 0.728 115.8 2.9043
45.664 0.514 137.5 1.3497
45,592 0.642 144.0 1.2406
45,425 0.375 89.0 1.2992
45.232  0.632 87.8 2.1143
DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
SW2 56.1 1.192
SW3 85.6 1.288
SW4 98.5 1.421
SW5 137.4 1.514
SWHW1 47.1 1.247
SWHW2 7.1 1.130
SW8 9.2
SW13 73.6 1.417
SW10 38.2 1.151
SW12 60.2 1.792
SW12 20.8 1.184
SW13 132.8 2.191
SW15 236.3 1.690
SW15 20.3 1.157
SW17 303.8 2.124
SW17 53.0 1.834
SW19 394.3 2.304
SW19 259 1.486
SWHW5 497.6 3.238
SW21 26.2 0.786
SW22 102.8 1.461
SW23 131.8 1.457
SW25 145.5 1.319
SW25 77.6 1.186
SW26 85.5 1.157

0.346

Status

OK

OK

OK
OK
OK

OK
OK

OK
OK
OK

OK

Link
Vol (m?3)
2.4782
1.1004
2.2902
4.4153
1.4876
0.4557

2.3166
0.6829
1.9145
0.4785
1.8647
3.0138
0.4764
6.3002
1.1419
5.9596
0.5376
1.4670
0.4802
3.6779
0.8764
9.3216
4.1818
2.0233

Discharge
Vol (m?)
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Results for 30 year +35% CC Critical Storm Duration. Lowest mass balance: 99.93%

Link Event
(Upstream Depth)
240 minute winter
30 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
120 minute winter
360 minute winter
360 minute winter
360 minute winter

180 minute winter
180 minute winter

60 minute winter
60 minute winter
240 minute winter

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.193
0.236
0.900
0.838
0.857
0.276
1.320
0.890
0.469
0.379
0.011
0.011
0.208

0.076
0.161

0.357
0.376
0.342

Node Event us Peak Level Depth Inflow Node
Node (mins) (m) (m) (1/s) Vol (m3)
240 minute winter SW26 240 45.231 0.781 94.0 442.0490
30 minute winter SW27 52 44.452 0.102 17.8 0.1148
15 minute winter SW28 11 44.418 0.218 67.3 0.4714
15 minute winter SW29 12 44151 0.401 150.2 1.2244
15 minute winter SW30 12 43918 0.518 177.8 1.0832
15 minute winter SW31 10 43.880 0.080 14.0 0.1042
15 minute winter SW32 11 43.823 0.523 246.3 1.6479
15 minute winter SW33 11 43,503 0.353 264.7 0.7469
15 minute winter SW34 12 42.812 0.262 3148 0.8318
120 minute winter SW35 94 42744 0.844 1354 4.8323
360 minute winter SWHW1 344 45.199 0.696 47.1 0.1107
360 minute winter SWHW2 360 45.197 0.694 7.1 0.1104
360 minute winter SWHWS3 360 45.197 0.697 40.3 0.1109
180 minute winter SWHWS5 132 42.735 0.732 252.1 0.1164
180 minute winter SWHW6 140 42.736 0.736  346.7 0.1170
240 minute winter SWHW?7 164 41.988 0.188 92.8 0.0000
60 minute winter 1 49 46.837 0.737 113.0 104.1261
60 minute winter 2 49 45937 0.687 113.0 104.8757
240 minute winter 3 232 44944 0.744 42.8 172.6741
us Link DS Outflow Velocity Flow/Cap
Node Node (1/s) (m/s)

SW26 S26 SW27 17.8 0.911

SW27 S27 SW28 17.8 0.848

SW28 S28 SW29 65.3 1.120

SW29 S29 SW30 142.5 1.475

SW30 S30 SW32 171.0 1.079

SW31 S31 SW32 13.9 0.938

SW32 S32 SW33 248.6 1.606

SW33 S33 SW34 264.3 2.303

SW34 S34 SW35 310.4 2.573

SW35 S35 SWHW?7 92.8 1.378

SWHW1 Flow through Pond SWHWS3 34.2 0.028

SWHW?2 Flow through Pond SWHWS3 34.2 0.028

SWHW3 S7A SW7 21.6 0.543

SWHWS5  Flow through Pond SWHW®6 346.7 0.035

SWHW6 S35A SW35 72.0 0.333

1 1 SW1 26.9 1.011

2 2 SW24 26.9 0.972

3 3 SW31 6.6 0.979

Status

OK
OK

OK

OK
OK

OK
OK

OK

OK

Link
Vol (m3)
0.2904
1.1000
5.4036
4.1934
4.1225
0.7710
6.3911
8.1319
1.7426
1.1714
382.6547
382.6547
0.8062

571.1140
2.5269

1.3406
1.8931
0.1863

Discharge
Vol (m3)

1263.6
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 97.14%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
480 minute winter
360 minute winter
360 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
240 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter

Link Event V)

us
Node
Swi1
SW2
SW3
SwW4
SW5
SW6
SW7
Sws8
SwW9
SW10
SwWi1
SW12
SW13
Swi4
SW15
SW16
SwW17
SW18
SW19
SW20
SW21
SW22
SwW23
SW24
SW25

S

(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
480 minute winter
360 minute winter
360 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
240 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter

Node
Swi
SW2
SW3
Sw4
SW5
SWe6
SW7
SW8
SW9
SW10
Swi1
SW12
SwWi13
SWi4
SW15
SW16
SwW17
SW18
SW19
SW20
SwW21
SW22
SwW23
SW24
SW25

S1
S2
S3
S4
S5
S6

S8

S9

S10
S11
S12
S13
S14
S15
S16
517
S18
S19
S20
S21
S22
523
S24
S25

Peak

(mins)
12
12
12
11
440
352
344
11
12
12
12
11
11
12
11
11
11
12
160
12
12
12
12
11
328

Link

Hydro-Brake®

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.752
0.776
1.450
0.899
0.283
0.123

0.937
1.013
1.047
1.394
1.071
0.781
1.508
1.193
1.023
0.866
1.365
0.190
0.838
1.823
0.537
1.662
1.122

Level Depth Inflow Node
(m) (m) (I/s) Vol (m?)
46.275 0.375 68.1 0.7012
46.136 0.536 107.5 1.3932
45968 0.568 1154 1.0704
45,551 0.401 169.9 1.0748
45,520 0.770 49.8 1.5534
45,517 0.617 9.5 1.7707
45,514 1.114 22.7 3.6007
44,625 0.525 97.6 1.7038
46.197 0.797 52.3 2.0675
46.032 0.782 73.7 1.6432
45.607 0.857 30.5 1.8871
45.009 0.709 156.2 2.0859
44316 0.666 273.3 1.5121
44,715 0.765 29.9 1.6489
44,085 0.685 364.3 2.1834
44,177 0.277 73.0 0.8639
43.407 0.457 479.5 1.2755
44,201 0.751 39.1 1.8264
43.031 0.531 1484 2.7749
47.119 1.519 38.0 3.4120
47.055 1.605 144.9 6.4023
46.191 1.041 171.8 2.7354
46.071 1.121 187.3 2.1642
45,665 0.615 103.2 2.1288
45,593 0.993 88.3 3.3236
DS Outflow Velocity Flow/Cap
Node (1/s) (m/s)
SW2 68.3 1.192
SW3 97.7 1.387
SW4 113.9 1.625
SW5 162.4 1.533
SWHW1 48.6 1.216
SWHW2 9.5 1.155
SW8 9.2
SW13 85.2 1.419
SW10 45.1 1.160
SW12 67.8 1.851
SW12 25.5 1.451
SW13 152.0 2.174
SW15 272.2 1.718
SW15 25.2 1.432
SW17 362.6 2.290
SW17 68.5 1.851
SW19 478.3 2.348
SW19 33.1 1.882
SWHW5 148.9 2.325
SW21 34.3 0.861
SW22 132.4 1.880
SW23 171.0 1.551
SW25 188.7 1.711
SW25 88.3 1.254
SW26 85.1 0.958

0.344

Status

OK

Link
Vol (m?3)
3.1498
1.1004
2.4496
5.4028
1.4876
0.4557

3.1429
0.8113
2.2489
0.4963
2.1654
3.4116
0.4962
6.5593
1.5356
7.1104
0.5400
2.0769
0.4802
3.6779
0.8764
9.3216
4.1818
2.0233

Discharge
Vol (m?)
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 97.14%

Node Event us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)

360 minute winter SW26 328 45.592 1.142 93.5

15 minute winter  SW27 12 44.850 0.500 28.1

15 minute winter SW28 11 44.843 0.643 82.8

15 minute winter  SW29 12 44579 0.829 181.9

15 minute winter  SW30 12 44.292 0.892 206.5

15 minute winter  SW31 12 44.207 0.407 17.1

15 minute winter ~ SW32 12 44,156 0.856 307.6

15 minute winter  SW33 12 43,695 0.545 3233

180 minute winter SW34 124 43.024 0.474 137.9

120 minute winter SW35 92 43.067 1.167 201.3

360 minute winter SWHW1 352 45.521 1.018 55.1

360 minute winter SWHW?2 352 45,519 1.016 9.5

360 minute winter SWHW3 352 45.520 1.020 42.6

120 minute winter SWHWS5 88 43.094 1.091 5153.2

120 minute winter SWHW&6 88 43.040 1.040 2353.7

30 minute winter  SWHW?7 60 41.988 0.188 92.8

60 minute winter 1 58 47.172 1.072 153.9

60 minute winter 2 58 46.248 0.998 153.9

240 minute winter 3 236 45.252 1.052 58.0
Link Event us Link DS Outflow

(Upstream Depth) Node Node (1/s)

360 minute winter SW26 S26 SW27 17.8
15 minute winter  SW27 S27 SW28 32.7
15 minute winter  SW28 S28 SW29 74.1
15 minute winter SW29 S29 SW30 157.6
15 minute winter SW30 S30 SW32 202.9
15 minute winter SW31 S31 SW32 20.6
15 minute winter SW32 S32 SW33 301.6
15 minute winter  SW33 S33 SW34 317.8
180 minute winter SW34 S34 SW35 173.7
120 minute winter SW35 S35 SWHW?7 92.8
360 minute winter SWHW1 Flow through Pond SWHW3 35.3
360 minute winter SWHW2 Flow through Pond SWHW3 35.3
360 minute winter SWHW3 S7A SW7 20.3
120 minute winter SWHWS5  Flow through Pond SWHW6  -4965.3
120 minute winter SWHW&6 S35A SW35 86.3
60 minute winter 1 1 SW1 26.9
60 minute winter 2 2 SW24 26.9
240 minute winter 3 3 SW31 6.6

Node
Vol (m3)
605.4266

0.5655

1.3901

2.5337

1.8647

0.5284

2.6967

1.1544

1.5038

6.6843

0.1619

0.1616

0.1622

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.1734
0.1654
0.0000
158.2896
159.8169
254.7352

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

(m/s)
0.911 0.193
0.848 0.435
1.244 1.022
1.478 0.927
1.280 1.016
0.915 0.409
1.904 1.601
2.290 1.070
1.489 0.262
1.381 0.379
0.031 0.011
0.031 0.011
0.585 0.195
-0.210 -1.091
-0.440 0.193
1.011 0.357
0.938 0.377
0.979 0.342

Status

OK
OK

OK

OK

Link
Vol (m3)
0.2898
2.2898
6.1496
4.1934
4.1225
1.1691
6.9427
9.9686
2.1881
1.1713
553.1541
553.1541
0.8062

783.2029
2.5269

1.3978
2.0949
0.1863

Discharge
Vol (m3)

1447.2

Flow+ v16.0 Copyright © 1988-2026 Causeway Technologies Ltd







	Sheets and Views
	Layout1-A1 Sheet

	4620 - Vistry - Shaw Lane Barnsley-1 OF 5
	4620 - Vistry - Shaw Lane Barnsley-2 OF 5
	4620 - Vistry - Shaw Lane Barnsley-3 OF 5
	4620 - Vistry - Shaw Lane Barnsley-4 OF 5
	4620 - Vistry - Shaw Lane Barnsley-5 OF 5
	Flood map for planning
	Flood risk assessment data
	How to use this information
	Included in this document
	Information that's unavailable
	Surface water and other sources of flooding
	Terminology used
	Annual exceedance probability (AEP)
	Metres above ordnance datum (mAOD)


	Flood map for planning (rivers and the sea)
	Past floods
	Past flood events included in this document
	Data limitations
	Changes to flood defences
	What the recorded flood outlines dataset is
	Get flood information from other organisations

	Data on past flood events
	Strategic flood risk assessments
	About this data
	Flood risk activity permits
	Help and advice
	Sheets and Views
	D900


