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EXECUTIVE SUMMARY

This Flood Risk Assessment Report has been prepared by Urban Design Solutions in
support of a planning application, for a proposed residential development on the land

adjacent to 35 Hilton Street, Bury, BL9 6LT, involving the erection of two new terraced
dwellings.

The report has been prepared with due regard to the National Planning Policy Framework
(NPPF), the Defra National Standards for Sustainable Drainage Systems: Non-Statutory
Technical Standards, Environment Agency Climate Change Guidance, and the combined
Strategic Flood Risk Assessment for Greater Manchester, as well as other relevant local and
national planning policies and guidance documents.

The Environment Agency flood mapping indicates the site is located entirely within Flood
Zone 1, which is defined by the National Planning Policy Framework (NPPF) as land having
a less than 1 in 1,000 annual probability of fluvial flooding. On this basis, the site is
considered to be at Low risk of flooding from rivers or the sea.

Furthermore, the site has been determined to lie outside the mapped areas of surface water
flooding and is therefore considered to be at low risk. The risk of flooding from all other
sources has also been assessed, and following the completion of the development, it is
considered to remain low.

A review of Bury Local flood risk documents found no evidence of previous sewer flooding
on or near the proposed site. Additionally, reviews of the Greater Manchester SFRA and an
Envirosearch Report indicate that the site has not been affected by historic flooding. Both the
LLFA historic flood incidents map and the Environment Agency’s Historic Flood Map confirm
the site lies outside areas of recorded river, sea, or groundwater flooding, though some
property-level incidents may not be represented.

The NPPF tests directs development to areas of lowest flood risk and considers vulnerability
classifications. As the proposed development is located in Flood Zone 1 with a low risk of
flooding from all sources, the Sequential and Exception Test requirements are satisfied.

There are no watercourses immediately adjacent to the site. The nearest are an unnamed
watercourse about 350 m southeast, which has no direct impact on the site, and the River
Irwell, located approximately 720 m to the west.

The use of soakaway infiltration methods for the disposal of surface water drainage from the
site has been considered and based on the anticipated ground conditions, it is not likely to
be feasible for the disposal of surface water runoff for this site

All surface water discharge methods have been assessed in line with the drainage hierarchy,
and it has been determined that the most feasible option is to connect to the United Utilities
combined sewer, subject to the necessary approvals.
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In line with NPPF and Non-Statutory Technical Standards, Sustainable Drainage Systems
(SuDS) have been considered and will be incorporated into the surface water drainage
proposals where appropriate.

Local Planning Policy encourages greywater recycling and rainwater harvesting; therefore, a
210 L water butt is proposed to collect roof runoff, supporting source control within the SuDS
Management Train.

The site has not been previously developed and is therefore considered to be a greenfield
site for the drainage design purposes. Based on a total developable area of 204 m?, the
surface water runoff rate from the site has been calculated to be 0.17 litres per second (I/s),
using the HR Wallingford SuDs tool and IH124 estimation approach.

However. according to the HR Wallingford estimation tool, where calculated flow rates are
less than 5.0 I/s, discharge consent is typically set at 5.0 I/s to minimise the risk of blockages
from vegetation and debris. In line with the above guidance, a greenfield runoff rate of 5.0 I/s
has been adopted.

Attenuation storage has been assessed to contain runoff from up to the 100-year storm plus
45% climate change in line with the EA guidance, with an additional 10% impermeable area
allowance included for urban creep.

Based on an assessment using Info-Drainage software, and with the consideration of a
greenfield runoff rate adopted at 5.0 I/s, it is anticipated that up between 1.0m? and 5.0m3 of
storage will be required.

Water quality treatment is intended to meet the requirements of the Simple Index Approach,
as outlined in Chapter 26 of the CIRIA C753 SuDS Manual. Furthermore, all SuDS and
drainage assets will be maintained in accordance with the guidance provided in Chapter 32
of the same manual.

It is anticipated that the domestic foul drainage from the proposed residential dwellings is
expected to be directed to an on-site combined water manhole, which will then discharge to
UU MH 9706, subject to the necessary approvals from United Utilities.

The peak foul flow rates from the residential dwellings have been calculated in accordance
with Sewer Sector Guidance and BS EN 12056-2 System I, with a total anticipated
discharge of 0.09 /s to the public sewer.

Based on all of the above, this Flood Risk Assessment and Drainage Strategy has
concluded that a development of this type is appropriate in its proposed location, can be
occupied safely for its lifetime, does not increase flood risk elsewhere in the local catchment
and where possible seeks to reduce the risk of flooding overall.
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1. PROJECT BACKGROUND

1.1  APPOINTMENT

1.1.1  Urban Design Solutions has been appointed by Rizwan Suleman (hereafter referred
to as "the Client") to carry out a Flood Risk Assessment (FRA) and develop a
drainage strategy for a proposed residential development on the land adjacent to 35
Hilton Street, Bury, BL9 6LT, involving the erection of two new terraced dwellings.

1.2 AIMOF STUDY

1.2.1  The objective of this assessment is to provide a Flood Risk Assessment (FRA) of
appropriate scope and detail to substantiate and support an outline planning
application for the proposed development site.

1.2.2 Itis noteworthy that planning permission for the proposed development was granted
by Bury Metropolitan Borough Council on 26/07/2023, under Application No. 69459.
This approval is subject to the discharge of specific drainage-related conditions.

1.3 PROPOSED DEVELOPMENT

1.3.1 The proposed scheme involves the construction of two new three-bedroom terraced
dwellings, each benefiting from front, side, and rear gardens incorporating a mix of
hardstanding and landscaped grassed areas. The development is to be situated on
land adjacent to 35 Hilton Street, Bury, BL9 6LT.

1.3.2  Further reference should be made to the architectural plans prepared by I. Planning
Services, which provide comprehensive details of the proposed dwellings, including
layouts, elevations and external features as described above. These plans are
included in Appendix D of this report.

1.4 CONSULTATION

1.4.1 The following statutory consultees have been consulted in the preparation of this
report:
= Bury Metropolitan Borough Council (BMBC) as Lead Local Flood Authority (LLFA);
= The Environment Agency (EA);
= United Utilities (UU);

1.4.2 A copy of the consultation and correspondence is included in Appendix L of this
report.
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1.5 REFERENCE

1.5.1 This FRA has been written in due cognisance of all relevant local and national
planning policy information as outlined in section 2 of this report, along with
requirements of statutory consultees.

1.6 LIMITATIONS

1.6.1 This report has been written using data provided by third parties. Whilst every care
has been taken to ensure this information is accurate and up to date, Urban Design
Solutions cannot warrant the reliability or completeness of third-party data.

1.6.2  Accordingly, the conclusions and recommendations set out in this report are subject
to revision in the event that the underlying data is amended or updated following
further consultation. The recommendations made within this report are subject to
review on receipt of further consultation responses.
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2. PLANNING POLICY AND CONSULTATION

2.1 RELEVANT NATIONAL AND LOCAL PLANNING POLICY AND
STRATEGY DOCUMENTS

2.1.1  The following documents were reviewed as part of this Flood Risk Assessment:

= National Planning Policy Framework (Updated February 2025) and Planning
Practice Guidance (Updated February 2024);

= Defra National Standards for Sustainable Drainage Systems: Non-Statutory
Technical Standards (Updated June 2025);

= Defra Rainfall Runoff Management for Developments: SC030219 (2013);

= Environment Agency Climate Change Guidance (Updated May 2022);

= Flood and Water Management Act (April 2010);

= The Building Regulations, Part H (Updated 2015);

= C753 The SuDS Manual (CIRIA);

= Level 1 Strategic Flood Risk Assessment for Greater Manchester (March 2019);

= Level 2 Hybrid Strategic Flood Risk Assessment for Greater Manchester
(October 2020);

= Bury Local Flood Risk Management Strategy (April 2018)

2.2 NATIONAL PLANNING POLICY FRAMEWORK

2.2.1  The National Planning Policy Framework (NPPF) requires that flood risk be
addressed at every stage of the planning process, with the objective of preventing
inappropriate development in areas susceptible to flooding and steering new
development toward locations with the lowest flood risk.

2.2.2  On 6™ March 2014 the Department for Communities and Local Government
launched the Planning Practice Guidance (PPG) web resource to supplement the
framework. On this date, PPS 25 (Development and Flood Risk) Practice Guide
was cancelled and replaced by the Flood Risk and Coastal Change Planning
Practice Guidance.

2.2.3 The NPPF was revised in February 2025. This provides a significant refresh to the
guidance and brings it up to date and in line with the latest policy position on flood
risk. A key aspect of this focuses on the critical role of integrating Sustainable
Drainage Systems (SuDS) into the planning and design of surface water drainage
solutions for new developments and infrastructure, whether on greenfield or
brownfield sites.

2.2.4  Moreover, the NPPF incorporates a Flood Risk Vulnerability Classification, which
categorises developments based on their sensitivity to flood risk, ranging from
essential infrastructure to water compatible developments.
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Chapter 14 of the NPPF establishes a comprehensive strategic approach to
addressing the impacts of climate change and coastal change across all forms of
development. It highlights the importance of integrating climate change
considerations at each stage of the planning process, promoting sustainable
development that mitigates environmental impacts and ensures long term viability.

Additionally, the chapter provides guidance on the management of development in
areas vulnerable to flooding, ensuring that risk-based approaches, including the
sequential test and exception test, are appropriately applied or considered. These
assessments must be conducted in accordance with the designated flood risk
vulnerability classification of the proposed development.

Where new development is deemed exceptionally necessary in such areas, the
policy aims to make it safe without increasing flood risk elsewhere and, where
possible, reducing flood risk overall.

This report has been written particularly in respect of paragraphs 170, 172, 178 and
181.

DEFRA NATIONAL STANDARDS FOR SUSTAINABLE
DRAINAGE SYSTEMS: NON-STATUTORY TECHNICAL
STANDARDS

This document outlines non-statutory technical standards for sustainable drainage
systems and is intended to be read alongside the National Planning Policy
Framework (NPPF) and the Planning Practice Guidance (PPG).

On 19th June 2025, DEFRA released updated non-statutory national standards for
Sustainable Drainage Systems (SuDS), replacing the 2015 guidelines. These
refreshed standards encourage a broader, multifunctional approach to managing
surface water. The update aligns with key legislation, including the Flood and Water
Management Act 2010 and the Environment Act 2021.

The revision provides clear guidance on the drainage hierarchy by setting criteria
for prioritising the final runoff destination. It also introduces fixed standards that
outline the minimum design, construction, maintenance, and operational
requirements for all surface water drainage systems.

Moreover, guidance is provided on water quality and the requirement to assess it
using a recognised method. This method should be applied when considering the
various SuDS features proposed in the drainage strategy to manage surface water
on site, and it should evaluate the pollution risks associated with the proposed land
use to ensure that runoff is adequately treated.
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2.3.5 The drainage system must be designed so that, unless an area is designated to
hold and/or convey water as part of the design, flooding does not occur on any part
of the site for a 1 in 30-year rainfall event.

2.3.6  The drainage system must be designed so that, unless an area is designated to
hold and/or convey water as part of the design, flooding does not occur during a 1
in 100-year rainfall event in any part of a building (including a basement); or in any
utility plant area susceptible to water, (e.g. Pumping Station or Electricity
Substation) within the development.

2.3.7  The design of the site must ensure that, so far as is reasonably practicable, flows
resulting from rainfall in excess of a 1 in 100-year rainfall event is managed in
exceedance routes that minimise the risks to people and property.

2.3.8  Within developments an urban creep uplift factor shall be applied by adding a
percentage increase to the calculated area of the impermeable area within the
property curtilages. This shall be 10% for all developments unless there are no
external private permeable spaces, for example, flats and apartments, when it shall
be 0%.

2.3.9 A suitable water management train shall be provided for within the development
that uses source, site and regional control measures as required.

2.3.10 Evidence shall be provided to demonstrate that a pollutant risk assessment has
been undertaken and appropriate management of the risk from diffuse particulate
and chemical substances in the surface water runoff has been provided in
accordance with recognised industry guidance

24 CONSIDERATION OF CLIMATE CHANGE

2.4.1  Asnoted in the Climate Change Adaptation Sub-Committee Progress Report 2014,
the greatest threat posed to the UK by climate change is an increased risk of
flooding. Climate models indicate that floods similar to those experienced in
England and Wales in autumn 2000 and between December 2013 and February
2014 have become more likely due to rising concentrations of greenhouse gases in
the atmosphere.

2.4.2 ltis therefore anticipated that the UK may experience more frequent short-duration,
high-intensity rainfall events, as well as longer periods of sustained rainfall. In
addition, sea levels are expected to continue rising.

2.4.3 The Environment Agency ‘Flood Risk Assessments: Climate Change Allowances’
guidance was updated on 27th May 2022.

2.4.4  Peakriver flow allowances show the anticipated changes to peak flow by
management catchment. Management catchments are sub-catchments of river
basin districts. The range of allowances is based on percentiles. The latest
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guidance for peak river flows states that the flood risk vulnerability classification for
the development should be used to determine whether the central allowance, higher
central allowance or upper end allowance should be applied.

For peak rainfall, the latest Environment Agency guidance provides allowances for
the 1% and 3.3% annual exceedance probability (AEP) events, covering two time
periods: the central allowance for the 2050s and the upper-end allowance for the
2070s. It should be noted that, for residential developments, a minimum design life
of 100 years is recommended.

DEVELOPMENT LIFESPAN AND APPLICABLE ALLOWANCES

The proposed residential development is situated within the Irwell Management
Catchment, and for the purposes of this report, the development is assumed to
have a design life of 100 years. Accordingly, the following climate change
contingency allowances have been applied in the assessment of this site:

Peak Rainfall (1% AEP)

= Upper End — 45% for 2070s epoch, used for a development with a lifetime
between 2061 and 2125;

= Central Allowance — 30% for 2070s epoch, used for a development with a
lifetime between 2061 and 2125;

Peak Rainfall (3.3% AEP)

= Upper End — 40% for 2070s epoch, used for a development with a lifetime
between 2061 and 2125;

= Central Allowance — 43% for 2070s epoch, used for a development with a
lifetime between 2061 and 2125;
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3. EXISTING SITE
3.1 SITE LOCATION
3.11

Reference should be made to the Site Location Plan shown in figure 3-1 below, a
full copy of which is included as Appendix A.
Figure 3-1 - Site Location Plan
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3.2 SITE DESCRIPTION
3.21
exists.

Table 3-1 presents a summary of the key characteristics of the site as it presently
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Table 3-1 - General Site Characteristics

Characteristics Description

Site address Land adjacent to 35 Hilton Street, Bury, BL9
6LT.

Grid Reference The Grid Reference in accordance to the

British Coordinate System (BCS) is 380,977
(Easting), 411,716 (Northing).

Area (Ha) 0.021
Site Setting and Surrounding Land The site is a large triangular parcel of land
Uses within the constituency of Bury, located

northwest of Bury town centre in a densely
populated residential area. It is well served by
local shops, amenities, and public bus routes
along Chesham Road, with additional
connectivity via the A56 linking directly to the
M66.

Existing / Previous site usage The site is classified as greenfield land, with no
evidence of previous development. The
surface is predominantly characterised by
vegetation and natural earth landscaping.

Topography Reference should be made to the
Topographical Survey provided in Appendix B
of this report.

The proposed site contains no existing
buildings and comprises a relatively flat terrain,
with ground levels ranging between
approximately 47.80m and 48.60m AOD.

3.3 EXISTING DRAINAGE

3.3.1 Reference should be made to the United Utilities Sewer Records, a full copy of
which is included in Appendix C.

3.3.2 The site is served by a combined public sewer network. To the southeast, a 300mm
vitrified clay sewer runs along Hilton Street from Manhole 9707, discharging into an
un-named manhole before connecting to a 375mm sewer on Ruth Street. To the
northwest, along Chesham Road, Manholes 9704 and 9706 form part of a 300mm
vitrified clay sewer, which flows in a north-westerly direction and ultimately connects
into a 600 x 1016mm sewer on Walmersley Road.

3.3.3 Invert levels for the above manholes have not been provided by United Utilities. The
topographical survey, however, supplies cover levels for all specified manholes, and
given their location within the highway, it is assumed that the inverts are at least
1200mm below the cover levels as a minimum.

3.3.4 Based on the above the invert level for MH 9707 has been interpolated to be
approximately 46.78m AOD, MH 9704 at 47.43m AOD and MH 9706 at 47.02m
AOD. As this is an assumption, it is highly recommended that these levels are to be
confirmed through a CCTV survey or similar method.
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3.3.5 Lastly, United Utilities sewer maps indicate that there are no private sewers in the
vicinity of the site. As no records of existing private drainage systems have been
provided for review, it is recommended that a GPR survey, together with a CCTV
drainage survey, be undertaken to verify the location, connectivity, and condition of
all existing private drainage on site, including connections to the public sewer or
other outfalls.

3.4 EXISTING WATERCOURSE

3.4.1 There are no watercourses located within the immediate vicinity of the site.

3.4.2  Anunnamed watercourse is located approximately 350 metres southeast of the
site. It has no direct impact on the site, and its operational status is uncertain, as the
channel appears to traverse predominantly hardstanding areas before ultimately
discharging into the River Roch.

3.4.3 The nearest known watercourse, as indicated on the Environment Agency Main
River Map, is the River Irwell, situated approximately 720 metres to the west of the
site. Reference should be made to Appendix F for further illustration.

3.5 EXISTING FLOOD DEFENCE INFRASTRUCTURE

3.5.1 The Environment Agency flood maps indicate that the site is not located within an
area protected by formal flood defences.

3.6 GEOLOGY AND HYDROGEOLOGY

3.6.1 The following geological information has been derived from a review of the
Enviorsearch Report dated 7™ April 2022, produced by Argyll Environmental Ltd,
together with the British Geological Society (BGS) records and the BGS Geology of
Britain Viewer to assess the likely ground conditions in the vicinity of the site.

3.6.2 Made Ground has not been identified on any available geological mapping, and no
historical land uses have been recorded on the site that would typically be
associated with such artificial deposits.

3.6.3  The nearest recorded historical landfill site, which is expected to contain Made
Ground as identified in the Envirosearch Report, is located approximately 160
metres towards the southeast from the site.

3.6.4  Additionally, published geological mapping indicates that the site is overlain by
superficial deposits of Till (formerly referred to as Glacial Till), consisting of a
heterogeneous mixture of clay, sand, gravel, and boulders. Underlying these
deposits, the bedrock comprises the Pennine Lower Coal Measures Formation,
which the BGS describes as interbedded grey mudstone and siltstone with pale
grey sandstone, forming part of the Pennine Coal Measures Group.
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3.6.5 Moreover, there are No BGS exploratory hole log records are available for the site.

However, several records are present to the northwest, with the nearest located on
Rake Street at an approximate distance of 170 metres from the site.

3.6.6  Borehole Log SD81SW205, SD81SW206, SD81SW207 and SD81SW208 all record
‘Made Ground’ in their stratigraphic record, indicating that the depths of artificial
deposits range from 0.8m to 5.20m.
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4. ASSESSMENT OF FLOOD RISK

41 FLOOD RISK

4.1.1  The potential risk of flooding to the site, arising from all current and future sources
has been assessed in accordance with the National Planning Policy and the
Environment Agency’s Framework.

4.1.2 Table 4-1 below summarises the findings of the assessment. It should be noted that
the designation of risk outlined in Table 4-1 is prior to the inclusion of any mitigation
measures, which may subsequently act to reduce the risk.

Table 4-1 - Degree of Risk from Each Source of Flooding

Source Risk
Fluvial Low
Pluvial / Surface Water Low
Sewer Low
Groundwater Low
Tidal Not at Risk
Artificial Sources Reservoir Not at Risk
Canal Not at Risk

4.2 FLUVIAL FLOOD RISK

4.2.1  The National Planning Policy Framework (NPPF) categorises flood risk as follows:

= Zone 1 (low probability) — Land assessed as having less than a 1 in 1,000
annual probability of river or sea flooding (<0.1%);

= Zone 2 (medium probability) — Land assessed as having between a 1 in 100
and 1 in 1,000 annual probability of river flooding (1% — 0.1%), or between a 1 in
200 and 1 in 1,000 annual probability of sea flooding (0.5% — 0.1%) in any yeatr;
and

= Zone 3a (high probability) - Land assessed as having a 1 in 100 or greater
annual probability of river flooding (>1%), or a 1 in 200 or greater annual
probability of flooding from the sea (>0.5%) in any year.

= Zone 3b The Functional Floodplain - This zone comprises land where water
from river and sea has to flow or be stored in times of flood. Local planning
authorities should identify in their Strategic Flood Risk Assessments areas of
functional floodplain and its boundaries accordingly, in agreement with the
Environment Agency. (Not separately distinguished from Zone 3a on the Flood

Map).
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4.2.2 Based on the above and in accordance with Environment Agency flood mapping,
the site is located entirely within Flood Zone 1, which is defined by the National
Planning Policy Framework (NPPF) as land having a less than 1 in 1,000 annual
probability of fluvial flooding. On this basis, the site is considered to be at Low risk
of flooding from rivers or the sea. Reference should be made to Figure 4-1 for
further detail.

Figure 4-1 EA Flood Maps for Planning
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4.3 ORDINARY WATERCOURSE

4.3.1 There is an unnamed watercourse which is classed as a ‘main river’ is located
approximately 350 metres southeast of the site. It has no direct impact on the site,
and its operational status is uncertain.

4.3.2 The LLFA were contacted and asked to advise if they have any details of the
existing watercourse along the southern boundary and whether they hold any
records of historical flooding from any source or are aware of any potential future
flood risk to the site from the existing watercourse or any other source. Bury
Metropolitan Borough Council are yet to respond.

44  SURFACE WATER FLOODING

4.4.1  Surface water flooding occurs when intense or prolonged rainfall generates
overland flow and ponding, typically where rainwater is unable to discharge through
conventional drainage systems or accumulates in low-lying areas. This form of
flooding arises when the capacity of local drainage infrastructure and natural
infiltration is exceeded.
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4.4.2 It should be noted that flooding from surface water is difficult to predict as rainfall
location and volumes are difficult to forecast. The risk is heightened in urbanised
environments due to the prevalence of impermeable surfaces, which restrict
infiltration and increase surface runoff.
4.43 The EA descriptions for the High, Medium and Low risk scenarios for surface water
flooding are as follows:
= High risk means that each year this area has a chance of flooding of greater
than or equal to 1 in 30 (3.3%);

= Medium risk means that each year this area has a chance of flooding between 1
in 100 (1%) and 1 in 30 (3.3%);

= Low risk means that each year this area has a chance of flooding between 1 in
1000 (0.1%) and 1 in 100 (1%);

= Very Low risk means that each year this area has a chance of flooding of less
than 1 in 1000 (0.1%).

444 Based on the above, a review of all flooding events has been undertaken, and it has
been determined that the site lies outside the mapped extent of surface water
flooding, and is therefore considered to be at low risk. Reference should be made to
Figures 4-2 to 4-4 and Appendix G for further detail.

Figure 4-2 Annual Likelihood of Surface Water Flooding- ‘High’
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Figure 4-3 Annual Likelihood of Surface Water Flooding- ‘Medium’
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Additionally, the Environment Agency’s long-term flood risk maps for the period
2040 to 2060 indicate that the site has a low chance of surface water flooding. The
area of highest risk is located around Clarence Park, approximately 200 metres to
the north, and does not directly affect the site. Reference should be made to Figure
4-5 for further detail.

Figure 4-5 EA Long Term Surface Water Flood Map — 2040 to 2060
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SEWER FLOODING

Sewer flooding typically occurs when the volume of surface water entering the
sewer network exceeds its capacity, or when blockages prevent normal flow.

The Bury Local Flood Risk Management Strategy, Flood Investigation Report and
Level 1 Strategic Flood Risk Assessment (SFRA) were reviewed to identify any
records of previous sewer flooding; however, no evidence or documented instances
of such occurrences have been reported on or in the vicinity of the proposed site.

To further support this, during the historic flooding event of Storm Eva on Boxing
Day 2015, which caused extensive regional flooding including within Bury District,
United Utilities confirmed that no sewer flooding was reported at or in close
proximity of the proposed site. Therefore, the risk of sewer flooding is considered to
be Low.

As sewer capacity is managed by United Utilities, they were contacted to confirm
whether any records exist of historical flooding resulting from the hydraulic capacity
of the sewerage system at or near the site. A response is currently awaited.
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GROUNDWATER FLOODING

Groundwater flooding occurs when the level of water below the ground, rises above
the ground surface in areas away from usual channels or drainage pathways. i.e.
into cellars and or basements. Groundwater flooding is most likely to occur in low-
lying areas underlain by permeable rocks (aquifers). These may be extensive,
regional aquifers, such as chalk or sandstone, or may be localised sands or river
gravels in valley bottoms underlain by less permeable rocks.

The Bury Local Flood Risk Management Strategy notes that there are relatively few
reported incidents of groundwater flooding in Bury and furthermore that the risk
posed by groundwater flooding is likely to remain remote within the region.

Additionally, based on the Envirosearch Report dated 7 April 2022, prepared by
Argyll Environmental Ltd, it is indicated that the risk of groundwater flooding in this
area is negligible, with any potential occurrences having an annual probability of
less than 1%.

Based on all of the above it is considered that the risk of groundwater flooding is
Low.

TIDAL / COSTAL FLOOD RISK

The site is remote from tidal influences and is therefore not at risk of tidal or coastal
flooding.

ARTIFICIAL SOURCES OF FLOODING

Non-natural or artificial sources of flooding may include canals, reservoirs, lakes,
and similar features. The potential impacts of flood risk management infrastructure
and other man-made structures should also be taken into account.

CANAL / RIVER INTERACTION

Canal flooding occurs when a canal overtops or breaches due to an inability to
accommodate incoming water, or as a result of failure of a wall or embankment.

There are no canals within the immediate vicinity of the site. The nearest identified
canal, as indicated in the Bury SFRA Greater Manchester Canal Network Map, is
the Manchester, Bolton and Bury Canal, located approximately 2.06 km from the
site.

Furthermore, the Bury Local Flood Risk Management Strategy identifies the flood
risk associated with the Manchester, Bolton and Bury Canal as low, primarily due to
the generally low embankments and the limited volume of water contained within
the canal.

Based on the above, the site is not considered to be at risk of flooding by canals.
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RESERVIORS

4.8.6  Reservoir flooding may occur in the event of overtopping or structural failure of the
dam or associated retaining infrastructure.

4.8.7 The Bury Local Flood Risk Management Strategy suggests that the chance of
reservoir failure is considered highly unlikely, as reservoirs in the UK are subject to
stringent inspection and maintenance regimes.

4.8.8  Additionally, United Utilities operates a programme of proactive risk reduction,
which continues to decrease the likelihood of reservoir failure on an annual basis.
The reservoirs managed by United Utilities within Bury District function as water
storage reservoirs supplied directly from the mains network. Consequently, they are
not influenced by fluvial flooding and are inherently lower-risk structures compared
to the majority of reservoirs.

4.8.9 Furthermore, the Environment Agency Reservoir Flood Map confirms that the site
does not lie within an area at risk of inundation in the unlikely event of a reservoir
failure. Reference should be made to Figure 4-6 for further detail.

4.8.10 Based on the above, it is considered that the site is not at risk of flooding from
reservoir failure.

Figure 4-6 EA Reservoir Flood Map
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HISTORICAL FLOODING

The Level 1 Strategic Flood Risk Assessment (SFRA) for Greater Manchester,
together with the Envirosearch Report dated 7 April 2022 prepared by Argyll
Environmental Ltd, were reviewed to determine whether the site has been subject
to historic flooding.

The SFRA findings indicate that the proposed site is not located within an area
affected by historic flooding, based on the Greater Manchester LLFA historic flood
incidents map.

Additionally, the Historic Flood Map (HFM) included in the SFRA depicts the
maximum extent of recorded historic flooding from rivers, the sea, and groundwater
across England. Only flood outlines that have been reviewed, verified, and
accepted by the Environment Agency in accordance with established criteria are
included. The HFM confirms that the proposed site is not located within an area
affected by historic flooding.

It should be noted that, given many of the recorded incidents occurred at property
level and are considered ‘sensitive’, not all flood events have been represented or
detailed on the SFRA maps.

Figure 4-7 EA HFM and RFO Map (Extracted from the Level 1 SFRA for Greater
Manchester)
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Furthermore, an assessment undertaken by Argyll Environmental Ltd concluded
that there is no evidence of historic flood events within 250 metres of the site.
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5. NPPF SEQUENTIAL AND EXCEPTION TEST

5.1 THE SEQUENTIAL TEST

5.1.1  The Sequential Test, within the NPPF, aims to steer all new developments to areas
at the lowest risk of flooding and to ensure that the development type proposed is
appropriate by reference to the flood risk.

5.1.2  Reference should be made to Annex 3: Flood Risk Vulnerability Classification within
the NPPF guidance which states “Buildings used for dwelling houses, student halls
of residence, drinking establishments, nightclubs and hotels” are considered to be
more vulnerable and prone to Flood Risk.

5.1.3 However, as the Proposed Development is in Flood Zone 1 and has a Low Risk of
Flooding from all sources, the requirements of the sequential test are deemed to
have been met.

5.2 THE EXCEPTION TEST

5.2.1  According to Table 2 of the Flood Risk and Coastal Change chapter of the National
Planning Policy Framework (2025), all land uses are deemed appropriate within
Flood Zone 1. Consequently, the Exception Test is not required for this site.
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6. PROPOSED DRAINAGE STRATEGY

6.1 SURFACE WATER DRAINAGE

6.1.1  This outline drainage strategy has been carried out in due cognisance of the
National Planning Policy Framework (February 2025) and Planning Practice
Guidance (February 2024); Defra National Standards for Sustainable Drainage
Systems: Non-Statutory Technical Standards (June 2025); and all other relevant
national and local planning policy and guidance documents as set out in section 2
of this report.

6.1.2 Reference should be made to the concept drainage design drawing (1906-UDS-
XXX-DR-C-0501), which is included in Appendix J.

6.2 DISPOSAL OF SURFACE WATER

6.2.1  The method for removal of surface water from the site has been selected in
accordance with the hierarchy outlined in Building Regulations Part H and the
NPPF as summarised below:
= [nfiltration to the ground i.e. soakaways and similar methods;
= Discharge to a surface water body i.e. watercourse and canal;
= Discharge to a surface water sewer, or similar piped surface water drainage

system;
= Discharge to a combined sewer.
SOAKAWAYS
6.2.2  The feasibility of utilising soakaway infiltration for the disposal of surface water from
the site has been evaluated based on the currently available data, including the
Envirosearch Report dated 7" April 2022 and the British Geological Society (BGS)
records.
6.2.3 In light of the above, the anticipated ground conditions are summarised as follows:
= No Made Ground has been identified in the available geological mapping or the
Envirosearch report; consequently, geotechnical information is limited;

= Published geological mapping indicates that the site is overlain by superficial
deposits of Till (previously referred to as Glacial Till), consisting of a
‘heterogeneous mixture of clay, sand, gravel, and boulders’;

= The Bedrock Geology forms part of the Pennine Lower Coal Measures
Formation, described by the BGS as ‘interbedded grey mudstone and siltstone
with pale grey sandstone’.

6.2.4  Inrespect to permeability, Till is clay-rich, which tends to impede water infiltration.
As a result, permeability is generally expected to be low to moderate, with infiltration
likely to be slow and variable.
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6.2.5  Furthermore, the bedrock formation, comprising mudstone and siltstone, is
considered essentially impermeable, acting as a barrier to water movement and
exhibiting very low permeability, thereby limiting the potential for infiltration.

6.2.6  Moreover, the proposed development is situated within a predominantly residential
area, surrounded by public highways and existing dwellings.

6.2.7  The Building Regulations Part H specifies that infiltration devices should not be
constructed within 5 metres of any building or road, in order to prevent infiltrated
water from adversely affecting nearby structures. Additionally, maintenance of
soakaways in public realm areas is noted to be particularly challenging.

6.2.8  Considering the anticipated low-permeability ground conditions and the urbanised
nature of the site, the implementation of soakaways or other infiltration-based
methods is considered unlikely to constitute a viable means of managing surface
water runoff.

WATERCOURSE

6.2.9  There is one known watercourse (River Irwell) which lies approximately 720 metres
to the west of the site. The proposed development does not have direct frontage
onto this watercourse, and discharge would necessitate a substantial length of new
pipework beyond the site boundary. Accordingly, discharging surface water to the
existing watercourse is not considered a feasible or efficient option.

CANAL

6.2.10 There are no canals within the immediate vicinity of the site. The nearest identified
canal, as indicated in the Bury SFRA Greater Manchester Canal Network Map, is
the Manchester, Bolton and Bury Canal, located approximately 2.06 km from the
site, therefore discharging surface water to the canal is not considered a viable
option.

SURFACE WATER SEWER / HIGHWAY DRAIN

6.2.11 The United Utilities Public Sewer Records, provided in Appendix C, confirms that no
active surface water sewer drains or highway drains are present within the vicinity
of the proposed site, therefore discharging surface water to this feature is not
possible.

PUBLIC COMBINED SEWER

6.2.12 The United Utilities Public Sewer Records confirm that the site is served by a
combined public sewer network. To the southeast, at the frontage of the proposed
development, a 300mm vitrified clay sewer runs along Hilton Road. To the
northwest, along the side and rear of the development on Chesham Road, a
300mm vitrified clay sewer is present, which continues in a north-westerly direction
before ultimately connecting to a 600 x 1016mm sewer on Walmersley Road.
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As all other collection options within the hierarchy are considered impracticable for
this development, it is proposed that surface water runoff be discharged to the
combined United Utilities public sewer, with the site incorporating separate
networks for surface water and foul water. All details regarding the discharge points
can be found in the concept drainage design drawing (1906-UDS-XXX-DR-C-0501),
which is included in Appendix J.

Preliminary consultation with United Utilities has confirmed their initial consent in
principle for a connection to the existing public combined sewer. The precise nature
and specification of the connections to the sewers in Hilton Road and Chesham
Road will be subject to formal agreement with United Utilities.

SUSTAINABLE DRAINAGE SYSTEMS

To comply with the national guidelines and policies set out by the NPPF and the
Non-Statutory Technical Standards for Sustainable Drainage, the provision of
Sustainable Drainage Systems (SuDS) has been considered and where
appropriate, will be integrated within the surface water drainage proposals.

SuDs can be categorised as the following:

= Source Control, i.e. manages runoff at, or close to where the rainfall lands;

= Site Control, i.e. manages runoff from a wider area

= Regional Control, i.e. manages runoff from a large area consisting of several
catchments.

Figure 6-1 SuDS Management Train
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The primary purpose of SuDS is to control surface water runoff produced by
developments, particularly where impermeable surfaces have been introduced,
while simultaneously improving the water quality of the runoff.

In addition to the above, there are significant opportunities to provide green SuDS
features to enhance on site amenity and biodiversity
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6.3.5 Areas of soft landscaping have been integrated into the site masterplan at various
locations across the site. The localised nature of these areas makes them suitable
for infiltration, providing a small reduction in runoff volume. This approach aligns
with the concept of source control within the SuDS Management Train.

6.3.6  Furthermore, the use of permeable paving to capture and treat runoff from external
surfaces, including dwellings and roofs, has been identified as an effective source
control measure.

6.3.7  Moreover, a green roof could potentially be implemented, as the architect has
proposed a flat roof at the rear of the dwelling. This option is suitable because it
helps remove pollutants and can contribute to biodiversity management, subject to
the detailed roof design.

6.3.8  Local Planning Policy recommends that greywater recycling and rainwater
harvesting are considered within development proposals. In response, it is
proposed to include a standard-sized water butt, with a capacity of approximately
210 L depending on the model, to collect rainwater from the roof. This approach
aligns with the concept of source control within the SuDS Management Train.

6.3.9 To summarise, it is currently anticipated that the SuDS components listed in Table
6-1 are potentially suitable for this site and will be incorporated in the drainage
scheme.

Table 6-1 — Suitability of SuDS Features

SuDS Water Type of  Volume @ Storage @ Cost Overall
Feature  Quality @ Control | Control Suitability
Soft HIGH SOURCE MEDIUM  HIGH LOW HIGH
Landscapi

ng

Permeabl MEDIUM  SOURCE @ HIGH HIGH LOW HIGH
e Paving

Green HIGH SOURCE MEDIUM LOW MEDIUM MEDIUM
Roof

System

Aco Drain | MEDIUM | SITE MEDIUM  MEDIUM | MEDIUM MEDIUM
System

Water MEDIUM  SOURCE LOW LOW LOW HIGH
Butt

6.4 IMPERMEABLE AREAS

6.4.1 The existing site area is approximately 204m2, and is currently soft landscaping,
therefore it is assumed to be permeable.
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6.4.2 Based on the nature of the development, the proposed impermeable area is
expected to increase to approximately 138m>.

6.5 SURFACE WATER DISCHARGE RATES

6.5.1  As the site currently comprises soft landscaping with no evidence of previous
development, it is considered as a greenfield site for the purposes of drainage
design.

6.5.2 Based on a total developable area of 204 m?, the surface water runoff rate from the
site has been calculated to be 0.17 litres per second (I/s) using the HR Wallingford
SuDs tool and IH124 estimation approach. Reference is to be made to the drainage
calculation in Appendix I.

6.5.3  According to the HR Wallingford estimation tool, where calculated flow rates are
less than 5.0 I/s, discharge consent is typically set at 5.0 I/s to minimise the risk of
blockages from vegetation and debris.

6.5.4 In line with the above guidance, a greenfield runoff rate of 5.0 I/s has been adopted.
This figure reflects the minimum permissible discharge rate typically accepted by
regulatory authorities. The adopted rate will therefore form the basis for the surface
water drainage design.

6.6 ATTENUATION STORAGE

6.6.1 The attenuation storage requirements for the proposed development were
assessed to ensure that surface water runoff from storm events up to and including
the 100-year event, with an additional 45% allowance for climate change, can be
safely contained on-site without posing a flood risk to the property or elsewhere
within the catchment.

6.6.2 A 10% allowance of the total impermeable area has been added for to surface
water attenuation calculations for urban creep.

6.6.3 Based on an assessment using Info-Drainage software, and with the consideration
of a greenfield runoff rate adopted at 5.0 I/s, it is anticipated that up between 1.0m3
and 5.0m? of storage will be required. These values are subject to the detailed
design of the proposed surface water drainage system.

6.6.4  As the required attenuation is minimal, the SuDS features outlined in Table 6-1 and
incorporated into the proposed drainage strategy are expected to manage the
necessary volume both efficiently and effectively.

6.6.5 The permeable paving is expected to provide approximately 3.11m?3 of attenuation,
based on a minimum 150 mm Type 3 Open Graded Sub-Base. It should be noted
that increasing the depth of the sub-base will allow a greater volume of runoff to be

attenuated.
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6.6.6  Additionally, soft landscaping can contribute to attenuation by temporarily storing
rainwater in the soil, promoting infiltration, and slowing runoff, thereby helping to
reduce peak flow. Similarly, with a minimum of 150 mm of topsoil planted with grass
seed, the expected attenuation is approximately 6.70 m3.

6.7 WATER QUALITY

6.7.1 ltisintended that water quality treatment will be provided to meet the requirements
of the Simple Index Approach as set out in the CIRIA C753 SuDS Manual Chapter
26.

6.7.2  The first step is to assign appropriate hazard indices for the proposed land use. In
this case, the proposed development can be divided into the following zones:
= Residential Roofs;
= Pedestrian Area i.e. property driveway, outdoor space etc.

6.7.3 Once the zones have been identified, the next step is to select a suitable SuDS
feature for each area, ensuring that its total pollution mitigation index meets or
exceeds the pollution hazard index.

6.7.4 Based on the above, the tables below provide the relevant land use, pollution
hazard indices and proposed SuDS features and their associated SuDS mitigation
indices for these areas.

Table 6-2 — Pollution Mitigation Strategy for Roof Zone
Land Use | Pollution Total Metals Hydrocarbons
Hazard Level  Suspended
Solids (TSS)
Residential = Very Low 0.2 0.2 0.05
Roofs
SuDS Mitigation Index
**|t should be noted that the selected SuDS feature may provide additional water
quality benefits. For example, green roofs and water butts can offer a degree of
treatment, even though this is not specifically accounted for in the SuDS Manual.
Table 6-3 — Pollution Mitigation Strategy for Pedestrian
Land Use Pollution | Total Metals  Hydrocarbons
Hazard Suspended
Level Solids (TSS)
Individual Property Low 0.5 0.4 0.4
Driveways,
residential car parks,
low traffic roads (e.g.
cul-de-sacs, home
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zones and general
access roads) and
non-residential car
parking with
infrequent change
(e.g. schools offices)
i.e.<300 traffic
movements/day

SuDS Mitigation Index

Permeable Paving 0.7 0.6 0.7

Total SuDS Mitigation Index 05v 0.4v 05v

6.8 FOUL WATER DRAINAGE

6.8.1  For all details of the foul drainage proposals for the site, reference should be made
to the concept drainage design drawing (1906-UDS-XXX-DR-C-0501), which is
included in Appendix J.

6.8.2 Itis anticipated that the domestic foul drainage from the proposed residential
dwellings is expected to be directed to an on-site combined water manhole, which
will then discharge to UU MH 9706, subject to the necessary approvals from United
Utilities.

6.9 FOUL WATER DISCHARGE RATES

6.9.1 The anticipated peak foul flow rates from the residential dwellings have been
calculated in accordance with the Sewer Sector Guidance and BS EN 12056-2
System Il, based on an allowance of 4,000 litres per dwelling per day. The results
are presented in Table 6-4 below.

Table 6-4 — Foul flows from Dwelling (SGG)

No. of Flow Rate (I/p/d) Sum (Total Development)
Dwelling(s)
2 4000 (4000*2)/24 = 333.3;

333.3/3600 = 0.09 I/s

6.9.2 Based on the above a total peak foul flow of 0.09 I/s is anticipated to discharge from
the development to the public sewer.
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6.10 DRAINAGE SYSTEM MAINTENANCE

6.10.1 SuDS and all other drainage assets, including drains, manholes, and ACO systems,
require regular maintenance. This will be carried out in accordance with the
operation and maintenance requirements outlined in Chapter 32 of the CIRIA C753
SuDS Manual.

6.10.2 ltis likely that minor below ground drainage systems within individual property
boundaries will remain with the respective property owners.

6.10.3 Finalised details regarding the ownership and responsibilities for the future
maintenance of the proposed on-site drainage systems will be confirmed in writing,
specifying whether they will be adopted by United Utilities or managed by the
property owner.
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1. MITIGATION / MANAGEMENT OF FLOOD RISK

7.1  SITE LEVELS

7.1.1  Site levels should be designed so that surface water runoff will drain positively away
from any building threshold.

7.1.2 Itis recommended that the proposed threshold level of any residential dwelling
should be set at a minimum of 150mm above the external ground level.

7.2 DRAINAGE AND EXCEEDANCE FLOW ROUTES

7.2.1  The proposed surface water drainage system shall be designed in accordance with
the strategy presented in Section 6 of this report. This will ensure that the risk of
flooding to the site and the wider local catchment is not increased for storm events
up to and including the 100-year event, plus a 45% allowance for climate change.

7.2.2 It should be noted that storm events exceeding the 100-year event plus a 45%
allowance for climate change, or blockages within the system, may result in flooding
from the site drainage system.

7.2.3 In light of the above, reference should be made to the Overland Flow Routes
drawing (1906-UDS-XXX-DR-C-0502), which demonstrates that overland flows
would be safely directed away from the dwellings toward the existing public sewer
on Chesham Road and Hilton Road.

7.3 FLOOD RISK POST MITIGATION AND MANAGEMENT

7.3.1 Table 7-1 summarises the risk of flooding from all sources following development,
taking into account the management of surface water runoff, the implementation of
SuDS, attenuation requirements, hydrological analysis, and the effects of climate
change.

Table 7-1 - Degree of Risk from Each Source of Flooding Post Development

Source Risk
Fluvial Low
Pluvial / Surface Water Low
Sewer Low
Groundwater Low
Tidal Not at Risk
Artificial Sources Reservoir Not at Risk
Canal Not at Risk
FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY REPORT ubS
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8. CONCLUSION

8.1.1 This Flood Risk Assessment and Drainage Strategy has concluded that a
development of this type is appropriate in its proposed location, can be occupied
safely for its lifetime, does not increase flood risk elsewhere in the local catchment
and where possible seeks to reduce the risk of flooding overall.

8.1.2  Moreover, this development complies with national guidelines and policies set out
by the NPPF, Environment Agency, Bury Local Flood Risk Management Strategy,
and the Strategic Flood Risk Assessment (SFRA) for Greater Manchester.
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APPENDIX A

SITE LOCATION PLAN
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EXISTING TOPOGRAPHICAL
SURVEY
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UNITED UTILITIES SEWER
RECORDS
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. Windows to be double glazed uPVC in black colour

° External doors to be uPVC in black colour to match windows
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black colour to match surroundings
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BGS BOREHOLE LOGS
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@ EIDLE BGS ID: 30523 : BGS Reference: SD81SW205

BGS, Geological British National Grid (27700) : 380810,411840
=/ Survey
. . . Borehole No.
Norwest Holst Soil Engineering Ltd. 7
Contract No...... 2563 e, BOREHOLE LOG
Location..ornby Street, Bury Sheet....]....of.......... 1.
mithetropolitan Borough of Bury ) ChaiNage.....veoeeveeeeeereres oo
Method of Boring Percussion 2P 3ISW 20s Ground Level., 107:450 m.A.0.D.
Diameter of Borehole.......120mm.............. Date VA4 N
Depth 0.D. Casing Sampling © N/ Daily
Description of Strata Legend | Balow | Level |Depth at and R.Q.D.%|Progress
: G.L.(m) | (m) ISampling Coring
MADE GROUND: Tarmac 0.20 no7.25 ]
MADE GROUND: Cobbly gravel. 3
0.80 N06.6 ]
Firm mottled yellow-brown silty -]
CLAY. . — 1.40 ;
J =
[ e
2.30 n05.19 2.30 ]
Medium dense brown coarse SAND. 3 2.0 104,99 J " -
- S 3
Firm to stiff greyish-brown silty CLAY|—k— 3
with occasional to some gravel. L— ]
e = jB.SO -
q:'. -
e E
= C 3
== ]
== =
— =] 6.30 [101.15 6. 30 ]
Greyish-brown weathered MUDSTONE. ) - =
6.80 [100.65 H *91 3
s for s
225mm .
Remarks (Observations of Ground Water etc.}  * Tncludes seating blows.
Type of Sample Slight seepage at 3.20m.
. : Inspection pit dug to 1.20m.
I spT. B undisturbed
Ic. C.P.T. X Vane
0 Jar .A‘Water
@ Buik { Piezometer

Contact BGS: ngdc@bgs.ac.uk



mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%2030523%20:%20BGS%20Reference:%20SD81SW205

@ EIDLE BGS ID: 30524 : BGS Reference: SD81SW206

BGS, Geological British National Grid (27700) : 380770,411830
\§_-v/ Survey
. . . Borehole No.
Norwest Holst Soil Engineering Ltd. 8
Contract No F3383 BOREHOLE LOG
Location.......HlOLNby Street, Bury Sheet....] of... ...
Client. Metropolitan BOFOUgh of Bury Chainage... ................
Method of Boring.....PELcuUssiaon SD RN, 206 Ground Level....106:500.. ... m.A.0.D.
Diameter of Borehole......1.20mm Date.... 9/5/83..........
Depth 0.D. | Casing Sampling " “N”/ | Daily
Description of Strata Legend | Balow [ Level |Depth at and R.Q.D.%
G.L.(m) (m) _ JSampling Coring
MADE _GROUND: Tarmac and cobhles 0.20 106.30d

MADE GROUND: Gravel .and ash .

. 1.50 [105.00

1.50

MADE GROUND: Soft grey very silty
slightly sandy clay and ash with
occasional gravel.

—

2.50 [104.00

MADE GROUND: Soft grey silty sandy 200mm
very gravelly CLAY, becoming a clayey It o
gravel in places. 6. 00m

2.50

3.50

4.50

5.20 N01.30

Stiff brown very silty CLAY with
occasional gravel. -

dlll
|
I

6.00
100. 04

I||
I
||l||
3
N
-]
||lJ||1|||n|..|n||||||1|||||ll|nl|1||1||.-|l|.lnl||1|l||||Ju_1||lnl|n||.1||nnnnl..ltl-..|||||||11|n g

Grey weathered MUDSTONE.

6.80

7.00 | 99.50

L &}
o=

Remarks (Observations of Ground Water etc.)
Type of Sample Water struck at 2.50m, moderate inflow, casing at 2.50m.

Inspection pit dug to 1.20m.
L seT.  Bundisturbed
Ie. CPT. X Vane
O Jar A Water

@ Bulk ﬁPiezometef '

Wintar bacinle mcn ciibklans 4n cannanal fe ¢Tdsl arintinme nnd chAtlld aAt ks taban ne ~nnctant

Contact BGS: ngdc@bgs.ac.uk
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@ EIDLE BGS ID: 30525 : BGS Reference: SD81SW207

@ geomgicql British National Grid (27700) : 380740,411810
—— urvey

. . . Borehole No.
Norwest Holst Soil Engineering Ltd. 9
Contract No F5583 BOREHOLE LOG 1 1
Location...[OTNDY Street, Bury Sheet.......of..........0.
cient....[tetropolitan Borough of Bury Chainage........cccenereeeinneaneereesseneaeensenses
Method of Boring...... SISUSSion SD SIS 7 Groundlevl... 105:3850 . m.ao00.
Diameter of Borehole. 1.50mm Date.......ccceevennee NWVACTA: ) T
Depth 0.D. Casing Sampclling TN PDaily
Strats Legen Belo Level | Depth at an R.Q.D.% | Progress
Description of loiim | o) in Coring
MADE GROUND: Tarmac 0.04K0591 k
MADE GROUND: Stone sets. _:\0.20 105 75 "E
MADE GROUND: Topsoil, gravel, bricks, ;'5:3\0.5010545 .
clay, ash and glass. 1.30h04a 85 - ;
Firm yellow-brown and grey mottled lgDmm T..
CLAY with occasional cobbles. 1.90hoa 05| 3. 20m E
- 2.2010375 -:
Firm grey clayey fine sandy SILT with 2.30 ]
some coarse gravel and cobbles. -]
Brown clayey silty SAND with much k % -
well rounded gravel and occasional ;E_f 3
cobbles. T 3.30 E
Stiff becoming very stiff brown silty ;—__E ]
CLAY with occasional gravel and sand |——— _1
pockets. :‘—‘"—.:_r___ B
A= 4.30 .
—==| 5.20 10075 i i
Stiff brown silty CLAY with = 5.30 _-
occasional gravel and cobbles. X== ]: i 3
= S k
=X : =
= e 6. 50 ‘ P
T= 34 J
- 7.00198.95 IS ]
p
Remarks (Observations of Ground Water etc.)
Type of Sample Borehole dry during drilling.
Inspection pit dug to 1.20m.
¥ spT. B undisturbed
Ic. C.P.T. X Vane
0 Jar 4 water R
@ Buik ﬁPiezmm
Watar tavate sva mihinat - rassanal cr tidal yariatinne and chauld nnt he talkan ae franstant

Contact BGS: ngdc@bgs.ac.uk
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@ EIDLE BGS ID: 30526 : BGS Reference: SD81SW208

Geological iy ) .
BGS g British National Grid (27700) : 380710,411800
=/ Survey
° ° . Borehole No.
Norwest Holst Soil Engineering Ltd. 10
Contract No..........2283 . BOREHOLE LOG
Location......1ornby Street, Bury Sheet......!..0f ooor....
Client Metropolitan Borough of Bury CRBINAGE. oo
Method of Boring....Ranciasian SD &ISW  Z08 Ground Level...105.:000. ... ma.0D.
Diameter of Borehole......120mM Date.... 17/5/83
) Depth 0.D. | Casing’ Sampling N Daily
Description of Strata Legend | Balow | Level |Depth at and R.Q.D.% | Progress
G.IT.(m) {m) in, Coring
MADEGROUND : 'Tarmac’ WQU-CW 104 .95 :
MADEGROUND : Stone sets j \0.22 ELD4.7E _:
MADEGROUND = ~Topsoil, ashes, gravel, yagote 04, 31 E
bricks, clay and glass. % (PO ~— =
g 3.6 1.30 ]
Medium dense mottled, yellow brown, g L0 d 17 I~
clayey SAND & GRAVEL /-a' 13.24 . 3
Medium dense brown clayey 150mm ]
SAND & GRAVEL to 2.30 E
3.2m ]
Very stiff brown silty CLAY with x— | 3
some fine to coarse gravel and L -l 3.30 :
1 . -~ %= ) p
small sand pockets :T—_E__ 3
e A 1
X D -
o 4,30 3
%= 3
o= :
= 5.30 £
3_—_5‘. -
——‘.'-_: :
-'—_‘-_'E_ e -]
[ —=| 6.40| 98.6( 3
* e J
Grey mudstone BOULDER m, °-°0 50 E
7.00} 98.0¢ | for _E
50mm .
Remarks (Observations of Ground Water etc.) * Seating blows only
Type of Sample
Borehole dry during boring.
L spT. Bundisturbed
Ic. CP.T. X Vane
O Jor AWy Inspection pit dug to 1.2 m
@ Buik @Piezmm
Watnr tavnle ava ciilinet ta raaranal fr tidal vyariatiane and chauld nnt ha takon ac ~rAngtant

Contact BGS: ngdc@bgs.ac.uk
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Main River Map: Rationalising Main River Network
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FLOOD RISK SUMMARY
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20/07/2025, 18:57 Flood risk summary - Check your long term flood risk - GOV.UK

< Back to select an address

Flood risk summary

Your selected location: 35, Hilton Street, Bury, BL9 6LT

This information tells you the flood risk of the land around a building, not the
building itself.

» How we assess an area's flood risk

» Flood risk and climate change

Surface More about your surface water flood risk
water (/surface-water)

Yearly chance of flooding
Low Medium High

Yearly chance of flooding between 2040 and 2060

Low Medium High

What surface water is

Surface water flooding is sometimes known as flash flooding. It
happens when rainwater cannot drain away through normal drainage
systems.

» Why surface water flooding is a problem

Rivers and the More about your rivers and sea flood risk
sea (Irivers-and-sea)

Yearly chance of flooding
Low  Medium High

Yearly chance of flooding between 2036 and 2069

Low Medium High

What makes rivers and sea flooding more likely

Low-lying areas that are close to rivers or the sea are more likely to
flood when water levels rise.

This information takes into account any flood defences.

» Why flood defences cannot completely prevent flooding

Other flood More about groundwater and reservoirs
risks (/ground-water)
Groundwater

Flooding from groundwater is unlikely in this area.

Reservoirs

Flooding from reservoirs is unlikely in this area.

https://check-long-term-flood-risk.service.gov.uk/risk

171
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N

NOTES

1. THIS DRAWING HAS BEEN PREPARED USING THIRD-PARTY
INFORMATION. ASSETS SHOWN IN THIS TOPOGRAPHICAL
SURVEY MAY NOT BE FULLY ACCURATE, AND IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL DETAILS
ON SITE.

2. OVERLAND FLOW ROUTES ILLUSTRATED ARE BASED ON
EXISTING TOPOGRAPHICAL INFORMATION AND ARE SHOWN
INDICATIVELY. THIS REPRESENTS AN ASSUMED FLOW PATH
AND ACTUAL ROUTES MAY VARY DUE TO SITE CONDITIONS
THAT ARE CURRENTLY UNKNOWN, AND IT IS THE
CONTRACTORS RESPONSIBILITY TO VERIFY LEVELS AND
CONFIRM THE OVERLAND FLOW ROUTES ON SITE.

KEY
= = SITE BOUNDARY EXTENT

# OVERLAND FLOW ROUTE
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PROJECT LAND ADJACENT TO 35 HILTON ST, BURY
TITLE OVERLAND FLOW ROUTES
DRAWING NO. 1906-UDS—XXX-DR-C~0502
SCALE 1:150 @ A3
REVISION PO1
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STATUS FOR INFORMATION
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CHECKED SM

DATE 07/09/2025


AutoCAD SHX Text
N

AutoCAD SHX Text
PROJECT

AutoCAD SHX Text
TITLE

AutoCAD SHX Text
DRAWING NO.

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
REVISION

AutoCAD SHX Text
ARCHITECT

AutoCAD SHX Text
STATUS

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
DATE

AutoCAD SHX Text
LAND ADJACENT TO 35 HILTON ST, BURY

AutoCAD SHX Text
OVERLAND FLOW ROUTES

AutoCAD SHX Text
1906-UDS-XXX-DR-C-0502

AutoCAD SHX Text
1:150 @ A3

AutoCAD SHX Text
P01

AutoCAD SHX Text
I PLANNING SERVICES

AutoCAD SHX Text
FOR INFORMATION

AutoCAD SHX Text
SM

AutoCAD SHX Text
SM

AutoCAD SHX Text
07/09/2025

AutoCAD SHX Text
W: Urbandesignsolutions.co.uk | M: 07399585609  E: enquiries@urbandesignsolutions.co.uk

AutoCAD SHX Text
SITE BOUNDARY EXTENT OVERLAND FLOW ROUTE 

AutoCAD SHX Text
KEY

AutoCAD SHX Text
NOTES

AutoCAD SHX Text
1. THIS DRAWING HAS BEEN PREPARED USING THIRD-PARTY THIS DRAWING HAS BEEN PREPARED USING THIRD-PARTY INFORMATION. ASSETS SHOWN IN THIS TOPOGRAPHICAL SURVEY MAY NOT BE FULLY ACCURATE, AND IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL DETAILS ON SITE. 2. OVERLAND FLOW ROUTES ILLUSTRATED ARE BASED ON OVERLAND FLOW ROUTES ILLUSTRATED ARE BASED ON EXISTING TOPOGRAPHICAL INFORMATION AND ARE SHOWN INDICATIVELY. THIS REPRESENTS AN ASSUMED FLOW PATH AND ACTUAL ROUTES MAY VARY DUE TO SITE CONDITIONS THAT ARE CURRENTLY UNKNOWN, AND IT IS THE CONTRACTORS RESPONSIBILITY TO VERIFY LEVELS AND CONFIRM THE OVERLAND FLOW ROUTES ON SITE.


URBAN

DESIGN SOLUTIONS

&

APPENDIX |

DRAINAGE CALCULATIONS

FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY REPORT ubDS
1906-UDS-XXX-FRA-001 JULY 2025
LAND ADJACENT TO 35 HILTON ST, BURY PAGE | 40



MN Greenfield runoff rate estimation tool

hrwa"ingford 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 16/07/2025
Calculated by Subhaan Muhammad
Reference 001
Model version 2.0.1
Location
Site name Land adjacent to 35 Hilton St
J
Site location ‘ Bury
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= | I| \\.rr;?ﬁ\ © OpenggreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting 380976
Site northing A11716
Site details
Total site area (ha) 0.021
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Greenfield runoff

Method

Method H124

IH124

My value Map value
SAAR (mm) 1091 mm - CO ‘ 1091
How should SPR be derived? WRAP soil type
WRAP soil type 4 (@) ‘ 4
SPR 0.47
QBar (IH124) (I/s) 017 I/s
Growth curve factors
My value Map value
Hydrological region 10 - 10
1year growth factor 0.87
2 year growth factor 0.93
10 year growth factor 1.38
30 year growth factor 17
100 year growth factor 208
200 year growth factor 237
Results
Method IH124
Flow rate 1year (I/s) 0.15 I/s
Flow rate 2 year (I/s) 0.16 I/s
Flow rate 10 years (I/s) 0.24 /s
Flow rate 30 years (I/s) 0.29 /s
Flow rate 100 years (I/s) 0.35 /s
Flow rate 200 years (I/s) 0.4 I/s
Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.0.1) 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.
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\ DRAINAGE STRATEGY: NOTES
PQ \ ) 1. THIS DRAWING HAS BEEN PREPARED USING THIRD-PARTY
\ TOTAL SITE AREA — 204m? (EXC. PUBLIC HIGHWAY INFORMATION.
\ ~ HILTON STREET AND CHESHAM ROAD) 2. ALL DATA PRESENTED, INCLUDING THE EXISTING UNITED
Qﬁg UTILITIES COMBINED SEWER NETWORK, PROPOSED DRAINAGE
\ TOTAL PROPOSED IMPERMEABLE AREA — 138m? ROUTES AND MANHOLES ARE SHOWN INDICATIVELY. IT IS THE
\\ TOTAL PROPOSED PERMEABLE AREA — 66m? RESPONSIBILITY OF THE CONTRACTOR TO VERIFY AND
\ ° ESTABLISH THE PRECISE LOCATION AND ROUTES OF ALL
\ PROPOSED SURFACE WATER RUNOFF RATE (QBar) ASSETS ON SITE
° BASED OF IH124 METHOD- 0.17 I/s 3. GOOD WORKMANSHIP IS ESSENTIAL. WORKMANSHIP SHOULD BE
\ IN ACCORDANCE WITH BS 8000 WORKMANSHIP ON BUILDING
\\ IT SHOULD BE NOTED THAT, DUE TO LIMITED OR NO SITES PART 14: CODE OF PRACTICE FOR BELOW GROUND
\ INFORMATION REGARDING THE INVERT LEVELS OF THE DRAINAGE
X EXISTING UNITED UTILITIES DRAINAGE, INVERT LEVELS 4. ALL FOUL WATER POP—UPS SHALL CONNECT TO THE MAIN
\\ FOR THE PIPES CONNECTING TO THE PUBLIC SEWER FOUL DRAIN, WITH THEIR LOCATIONS DETERMINED IN
\ _© HAVE NOT BEEN PROVIDED. ACCORDANCE WITH THE ARCHITECT'S DESIGN
\ e 5. UNTIL TECHNICAL APPROVAL HAS BEEN OBTAINED FROM THE
\ // RELEVANT LOCAL AUTHORITIES OR STATUTORY BODIES, IT
\ }éé%f SHOULD BE UNDERSTOOD THAT ALL DRAWINGS ARE ISSUED AS
o e PRELIMINARY AND NOT FOR CONSTRUCTION. SHOULD THE
\ S e CONTRACTOR AND / OR EMPLOYER COMMENCE WORK PRIOR
\ 4 ° TO APPROVAL BEING GIVEN, IT IS ENTIRELY AT THEIR OWN
\\ 2 - RISK.
X 5% KEY
\ i = = S|TE BOUNDARY EXTENT
\ T
\\ X(///// —=——-——— [XISTING UU COMBINED SEWER (PUBLIC)
\\ / EXISTING UU COMBINED MANHOLE (PUBLIC)
\ : -~ /\ EXISTING GULLY
/ ﬁ PROPOSED GULLY
A WATER BUTT WILL BE INSTALLED — = —— PROPOSED SURFACE WATER DRAN
/ ON BOTH DWELLINGS TO COLLECT
ROOF RUNOFF AS PART OF THE — = — PROPOSED FOUL WATER DRAIN
/ RAINWATER HARVESTING SYSTEM, WITH
NEW CONNECTION TO THE UNITED 00 THE FINAL LOCATION TO BE — —> — —— PROPOSED COMBINED WATER DRAIN
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Mortar haunching to M.H. cover and
frame

Cluss B engingering bricks, concrete blocks of
equivalent sirength or precast concrete cover frame
seating rings

Precast concrete chamber sections and cover slab tc
bebedded with mortar, proprietary bitumen or resin
mastic sealant

t=——— 150 concrete surround

Chamber height (not less than 900)

Benching slope to be 1 in 10 to 1 in 30

675 max. to first rung )
Lifting eyes in concrete rings to be pointed L.
Manhole steps at 250 or 300 ¢/c vertically wher

depth 1o inverl exceeds 900 L.
Al insity concrte to be ST4 with sulphate resisting———————={ | [
cement. unless ofherwise agreed L.
Concrete benching (in accordance with Clouse 2607

of the Specification for Highways Works) to be —
brought Up to o dense smooth face neatly shaped L.
and finished to ll branch connections (min. trickness

20) -
Construction joint f

Al

225 to barrel of pipe

Inverts 1o be formed using chamnel pipes

Section A—A

Joint to be os close os possible to face of manhole
to permit satisfactory joint and subsequent movement

Pipe joint with channel to be located min. 100 inside
face of manhole

See Note 11 and table for Rocker Pipe
details

Minimum width of benching to be 500

Minimum width of benching to be
225

TYPICAL MANHOLE
TYPE A
DEPTH TO SOFFIT: <3m
NTS.

PIPE SIZE REQURED MIN. D CLEAR OPENING SIZE CLEAR OPENING SIZE

MAX, CHANBER SIZE (ON) paittyes (MN. DIAWETER) (MIN. RECTANGULAR)
750 x 675 W 750 x 675
190 1050 SEE NOTE 3 SEE NOTE 1 SEE NOTE 2
1200 x 675
Ll 1200 1200 x 675 SEE NOTE 1 SEE NOTE 2
WA 1200 x 675
300 1200 1200 x 750 SEE NOTE 1 SEE NOTE 2
TRE TARGER OF T&00 0 1200 x 675
> 30 or (DN+450) 1800 x (ON+450) SEE NOTE 1 SEE NOTE 2

MANHOLE LESS THAN 1.5m DEPTH
(COVER LEVEL TO PIPE SOFFIT)

PIPE SIZE REQUIRED MIN. zi‘za‘ggg ;“‘ZNE CLEAR OPENING SIZE CLEAR OPENING SIZE
WA CHANBER SIZE (ON) FECTHOUAR) (MIN. DIAWETER) (MIN. RECTANGULAR)
25 1200 1200 x 1000 60 500 x 600
30 1200 1200 x 1075 600 600 x 600

30 - 450 1200 1350 x 1225 600 600 x 600

TRE VARGER OF T&00
> 450 o (O1e775) 1800 x (DN+4775) 600 600 x 600
MANHOLE GREATER THAN OR EQUAL TO 1.5m DEEP
(COVER LEVEL TO PIPE SOFFIT)

SEE NOTES REQUIRED MIN. REQuRED M. CLEAR OPENING SIZE CLEAR OPENNG SIZE
45&6 SHAFT SIZE (ON) (ReCTAGULR) (MIN. DIAVETER) (MIN. RECTANGULAR)
STEPS 1050 1050 x 800 600 600 x 600
LADDER 1200 1200 x 800 600 600 x 600
WINCH 900 900 x 80Q 600 600 x 600

1800 x (ON+775) 600 500 x 600

MANHOLE GREATER THAN 3.0m DEEP

(COVER LEVEL TO PIPE SOFFIT)

NOTES

1) INSUFFICIENT WORKING AREA.

2) MAY BE REDUCED TO 600 x 600 WHERE REQUIRED BY HIGHWAY LOADING CONSIDERATIONS, SUBJECT TO A
SAFE SYSTEM OF WORK BEING SPECIFIED.

3) MINIMUM SIZE OF ANY MANHOLE SERVING A SEWER (ie. ANY DRAIN SERVING MORE THAN ONE PROPERTY)

SHOULD BE 1200mm x 675mm (DR 1200mme).

4) MINIMUM HEIGHT OF CHAMBER IN SHAFTED MANHOLE 2m FROM BENCHING TD UNDERSIDE DF REDUCING SLAB.
5) MINIMUM CLEAR SPACE BETWEEN LADDER OR STEPS AND THE OPPOSITE FACE SHOULD BE $00mm.
6) WHERE WINCH TO BE USED, NO STEPS OR LADDERS, PERMANENT OR REMOVABLE.

%

5

ST4 CONCRETE
GULLY CONNECTION PIPES:

&)

SLOPE OF GULLY CONNECTIONS:
SHALL BE 1IN 40 MNIMU

TN 25 MAXIMUM.

150

SURFACE WATER SEWERS
SHALL ONLY BE NADE USING

BEIN
SECTION A-A
CONCRETE SURROUND 9?55%&&3%;“?5?

GULLY CONNECTIONS
1:25 SCALE

TRENCH WDTH

PLAN

TRENCH BEDDING AND SURROUND.

SECTION B-B
GRANULAR SURROUND

WAKOLE FRAES SHLL BE SET 10 LEVL
BEDDED 0D FAICHED N ACCORDAICE

WFACTURERS INTRUCTONS SEE WANHOLE SCHEDLE FOR SEE

HGEESS OPENNG RESTRCTED 10 350mm o TR
DANETER (IR 300:300m) F P OF
owiER

TO WVGHT 5 GRENER N 1.2m

Gronulr material to SHW.
Clase 503.3(),

Concrele to SHM. Clause

Closs 8 materiol to SHV. Clause
)

T

225mm P 54 CONFETE 5B
0 SUPFORT COVER AID FRAME
FLEXBLE ST

M. 150mm THEK T4 CONRETE

NAOLE FRAIE SHAL BT STATED
LEsT

CUS B ENGHEERNG BRCIS 07
PRIZIST COMRLTE FRME SEATNG
s

TEUPORARLY 4P SHT
DURIG CONSTRLCTON

MMM NTERIAL DNENSON
| — oom bR

Key
X + 600 max X + 600 max
X + 300 min X + 300 min
— g 50 |:| 503.3(i).
3
S~
. | SO08.5(1).
Proprietory
compressible fibre A e S
i . Al dimensions are in millmetres
:ssm .:)e.ﬁ‘“‘md ¢ —L— Unless noted otherwise.
i
X/4 " X/
100 min 100 min of the pipe.
Type Z Type S

2. Dimension X s the external diometer

3. The minimum and maximum width of
the trench cpplies on and below a line
300mm above the outside top of the
pipe. Above the 300mm line the trench
backfill material shall be s described in
Clause 505 S.H.W.

4. The concrete bed or surround may
extend to the sides of the trench or be

150nm 574 COMRETE SURROUD
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Land adjacent to 35 Hilton St,

From info@urbandesignsolutions.co.uk <info@urbandesignsolutions.co.uk>
Date Mon 2025-07-21 11:32 AM

To

development.control@bury.gov.uk <development.control@bury.gov.uk>

Dear Bury District LLFA

A drainage and flood risk assessment are currently being prepared in support of a planning

application for the proposed development of two residential dwellings on land situated adjacent to
35 Hilton Street, Bury, BL9 6LT. The site location plan is provided below for reference.
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The site is situated within Environment Agency Flood Zone 1, indicating a low risk of surface water
and river/sea flooding. With regard to the surface water, discharge will be restricted to greenfield
runoff rates (QBAR), initial calculations based on the IH124 method indicates this to be

approximately 0.17 I/s. The feasibility of ground infiltration will be assessed upon receipt of site-

specific geotechnical information; however, based on initial observations, infiltration is currently
considered unlikely.
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Furthermore, It is anticipated that SuDS will be incorporated into the site design, with further
assessment to determine the most appropriate type of SuDS feature.

Moreover, according to the United Utilities Sewer Maps, a combined sewer network exists in the
vicinity of the site. Our preliminary proposal is to implement separate surface water and foul water
drainage systems, discharging into the existing combined sewer network on either Hilton Street or
Chesham Road, or both. The precise connection points to the existing manholes will be determined
during the detailed design stage.

Could Bury District LLFA please confirm whether the outlined surface water and foul water drainage
strategy proposals, including the discharge rates and points of connection, are acceptable in principle
for the proposed development?

Additionally, could Bury District LLFA confirm whether there are any known existing watercourses
within the vicinity of the proposed development, and whether there have been any recorded
instances of historical flooding or potential future flood risk associated with these watercourses? We
would appreciate it if any relevant information could be provided.

Kind Regards

Subhaan Muhammad
Urban Design Solutions | Civil Engineer
Based in Northwest | M +44(0)7399 585609

Confidential
This message, including any document or file attached, is intended only for the addressee, and may contain privileged and/or confidential
information. Any other person is strictly prohibited from reading, using, disclosing, or copying this message. If you have received this

message in error, please notify the sender and delete the message. Thank you.
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	Land Adjacent to 35 Hilton St, Bury
	QUALITY CONTROL
	CONTENTS
	1. PROJECT BACKGROUND
	1.1 APPOINTMENT
	1.1.1 Urban Design Solutions has been appointed by Rizwan Suleman (hereafter referred to as "the Client") to carry out a Flood Risk Assessment (FRA) and develop a drainage strategy for a proposed residential development on the land adjacent to 35 Hilton Street, Bury, BL9 6LT, involving the erection of two new terraced dwellings.

	1.2 AIM OF STUDY
	1.2.1 The objective of this assessment is to provide a Flood Risk Assessment (FRA) of appropriate scope and detail to substantiate and support an outline planning application for the proposed development site.
	1.2.2 It is noteworthy that planning permission for the proposed development was granted by Bury Metropolitan Borough Council on 26/07/2023, under Application No. 69459. This approval is subject to the discharge of specific drainage-related conditions.

	1.3 PROPOSED DEVELOPMENT
	1.3.1 The proposed scheme involves the construction of two new three-bedroom terraced dwellings, each benefiting from front, side, and rear gardens incorporating a mix of hardstanding and landscaped grassed areas. The development is to be situated on land adjacent to 35 Hilton Street, Bury, BL9 6LT.
	1.3.2 Further reference should be made to the architectural plans prepared by I. Planning Services, which provide comprehensive details of the proposed dwellings, including layouts, elevations and external features as described above. These plans are included in Appendix D of this report.

	1.4 CONSULTATION
	1.4.1 The following statutory consultees have been consulted in the preparation of this report:
	1.4.2 A copy of the consultation and correspondence is included in Appendix L of this report.

	1.5 REFERENCE
	1.5.1 This FRA has been written in due cognisance of all relevant local and national planning policy information as outlined in section 2 of this report, along with requirements of statutory consultees.

	1.6 LIMITATIONS
	1.6.1 This report has been written using data provided by third parties. Whilst every care has been taken to ensure this information is accurate and up to date, Urban Design Solutions cannot warrant the reliability or completeness of third-party data.
	1.6.2 Accordingly, the conclusions and recommendations set out in this report are subject to revision in the event that the underlying data is amended or updated following further consultation. The recommendations made within this report are subject to review on receipt of further consultation responses.


	2. PLANNING POLICY AND CONSULTATION
	2.1 RELEVANT NATIONAL AND LOCAL PLANNING POLICY AND STRATEGY DOCUMENTS
	2.1.1 The following documents were reviewed as part of this Flood Risk Assessment:

	2.2 NATIONAL PLANNING POLICY FRAMEWORK
	2.2.1 The National Planning Policy Framework (NPPF) requires that flood risk be addressed at every stage of the planning process, with the objective of preventing inappropriate development in areas susceptible to flooding and steering new development toward locations with the lowest flood risk.
	2.2.2 On 6th March 2014 the Department for Communities and Local Government launched the Planning Practice Guidance (PPG) web resource to supplement the framework. On this date, PPS 25 (Development and Flood Risk) Practice Guide was cancelled and replaced by the Flood Risk and Coastal Change Planning Practice Guidance.
	2.2.3 The NPPF was revised in February 2025. This provides a significant refresh to the guidance and brings it up to date and in line with the latest policy position on flood risk. A key aspect of this focuses on the critical role of integrating Sustainable Drainage Systems (SuDS) into the planning and design of surface water drainage solutions for new developments and infrastructure, whether on greenfield or brownfield sites.
	2.2.4 Moreover, the NPPF incorporates a Flood Risk Vulnerability Classification, which categorises developments based on their sensitivity to flood risk, ranging from essential infrastructure to water compatible developments.
	2.2.5 Chapter 14 of the NPPF establishes a comprehensive strategic approach to addressing the impacts of climate change and coastal change across all forms of development. It highlights the importance of integrating climate change considerations at each stage of the planning process, promoting sustainable development that mitigates environmental impacts and ensures long term viability.
	2.2.6 Additionally, the chapter provides guidance on the management of development in areas vulnerable to flooding, ensuring that risk-based approaches, including the sequential test and exception test, are appropriately applied or considered. These assessments must be conducted in accordance with the designated flood risk vulnerability classification of the proposed development.
	2.2.7 Where new development is deemed exceptionally necessary in such areas, the policy aims to make it safe without increasing flood risk elsewhere and, where possible, reducing flood risk overall.
	2.2.8 This report has been written particularly in respect of paragraphs 170, 172, 178 and 181.

	2.3 DEFRA NATIONAL STANDARDS FOR SUSTAINABLE DRAINAGE SYSTEMS: NON-STATUTORY TECHNICAL STANDARDS
	2.3.1 This document outlines non-statutory technical standards for sustainable drainage systems and is intended to be read alongside the National Planning Policy Framework (NPPF) and the Planning Practice Guidance (PPG).
	2.3.2 On 19th June 2025, DEFRA released updated non-statutory national standards for Sustainable Drainage Systems (SuDS), replacing the 2015 guidelines. These refreshed standards encourage a broader, multifunctional approach to managing surface water. The update aligns with key legislation, including the Flood and Water Management Act 2010 and the Environment Act 2021.
	2.3.3 The revision provides clear guidance on the drainage hierarchy by setting criteria for prioritising the final runoff destination. It also introduces fixed standards that outline the minimum design, construction, maintenance, and operational requirements for all surface water drainage systems.
	2.3.4 Moreover, guidance is provided on water quality and the requirement to assess it using a recognised method. This method should be applied when considering the various SuDS features proposed in the drainage strategy to manage surface water on site, and it should evaluate the pollution risks associated with the proposed land use to ensure that runoff is adequately treated.
	2.3.5 The drainage system must be designed so that, unless an area is designated to hold and/or convey water as part of the design, flooding does not occur on any part of the site for a 1 in 30-year rainfall event.
	2.3.6 The drainage system must be designed so that, unless an area is designated to hold and/or convey water as part of the design, flooding does not occur during a 1 in 100-year rainfall event in any part of a building (including a basement); or in any utility plant area susceptible to water, (e.g. Pumping Station or Electricity Substation) within the development.
	2.3.7 The design of the site must ensure that, so far as is reasonably practicable, flows resulting from rainfall in excess of a 1 in 100-year rainfall event is managed in exceedance routes that minimise the risks to people and property.
	2.3.8 Within developments an urban creep uplift factor shall be applied by adding a percentage increase to the calculated area of the impermeable area within the property curtilages. This shall be 10% for all developments unless there are no external private permeable spaces, for example, flats and apartments, when it shall be 0%.
	2.3.9 A suitable water management train shall be provided for within the development that uses source, site and regional control measures as required.
	2.3.10 Evidence shall be provided to demonstrate that a pollutant risk assessment has been undertaken and appropriate management of the risk from diffuse particulate and chemical substances in the surface water runoff has been provided in accordance with recognised industry guidance

	2.4 CONSIDERATION OF CLIMATE CHANGE
	2.4.1 As noted in the Climate Change Adaptation Sub-Committee Progress Report 2014, the greatest threat posed to the UK by climate change is an increased risk of flooding. Climate models indicate that floods similar to those experienced in England and Wales in autumn 2000 and between December 2013 and February 2014 have become more likely due to rising concentrations of greenhouse gases in the atmosphere.
	2.4.2 It is therefore anticipated that the UK may experience more frequent short-duration, high-intensity rainfall events, as well as longer periods of sustained rainfall. In addition, sea levels are expected to continue rising.
	2.4.3 The Environment Agency ‘Flood Risk Assessments: Climate Change Allowances’ guidance was updated on 27th May 2022.
	2.4.4 Peak river flow allowances show the anticipated changes to peak flow by management catchment. Management catchments are sub-catchments of river basin districts. The range of allowances is based on percentiles. The latest guidance for peak river flows states that the flood risk vulnerability classification for the development should be used to determine whether the central allowance, higher central allowance or upper end allowance should be applied.
	2.4.5 For peak rainfall, the latest Environment Agency guidance provides allowances for the 1% and 3.3% annual exceedance probability (AEP) events, covering two time periods: the central allowance for the 2050s and the upper-end allowance for the 2070s. It should be noted that, for residential developments, a minimum design life of 100 years is recommended.
	2.4.6 The proposed residential development is situated within the Irwell Management Catchment, and for the purposes of this report, the development is assumed to have a design life of 100 years. Accordingly, the following climate change contingency allowances have been applied in the assessment of this site:


	3. EXISTING SITE
	3.1 SITE LOCATION
	3.1.1 Reference should be made to the Site Location Plan shown in figure 3-1 below, a full copy of which is included as Appendix A.

	3.2 SITE DESCRIPTION
	3.2.1 Table 3-1 presents a summary of the key characteristics of the site as it presently exists.

	3.3 EXISTING DRAINAGE
	3.3.1 Reference should be made to the United Utilities Sewer Records, a full copy of which is included in Appendix C.
	3.3.2 The site is served by a combined public sewer network. To the southeast, a 300mm vitrified clay sewer runs along Hilton Street from Manhole 9707, discharging into an un-named manhole before connecting to a 375mm sewer on Ruth Street. To the northwest, along Chesham Road, Manholes 9704 and 9706 form part of a 300mm vitrified clay sewer, which flows in a north-westerly direction and ultimately connects into a 600 x 1016mm sewer on Walmersley Road.
	3.3.3 Invert levels for the above manholes have not been provided by United Utilities. The topographical survey, however, supplies cover levels for all specified manholes, and given their location within the highway, it is assumed that the inverts are at least 1200mm below the cover levels as a minimum.
	3.3.4 Based on the above the invert level for MH 9707 has been interpolated to be approximately 46.78m AOD, MH 9704 at 47.43m AOD and MH 9706 at 47.02m AOD. As this is an assumption, it is highly recommended that these levels are to be confirmed through a CCTV survey or similar method.
	3.3.5 Lastly, United Utilities sewer maps indicate that there are no private sewers in the vicinity of the site. As no records of existing private drainage systems have been provided for review, it is recommended that a GPR survey, together with a CCTV drainage survey, be undertaken to verify the location, connectivity, and condition of all existing private drainage on site, including connections to the public sewer or other outfalls.

	3.4 EXISTING WATERCOURSE
	3.4.1 There are no watercourses located within the immediate vicinity of the site.
	3.4.2 An unnamed watercourse is located approximately 350 metres southeast of the site. It has no direct impact on the site, and its operational status is uncertain, as the channel appears to traverse predominantly hardstanding areas before ultimately discharging into the River Roch.
	3.4.3 The nearest known watercourse, as indicated on the Environment Agency Main River Map, is the River Irwell, situated approximately 720 metres to the west of the site. Reference should be made to Appendix F for further illustration.

	3.5 EXISTING FLOOD DEFENCE INFRASTRUCTURE
	3.5.1 The Environment Agency flood maps indicate that the site is not located within an area protected by formal flood defences.

	3.6 GEOLOGY AND HYDROGEOLOGY
	3.6.1 The following geological information has been derived from a review of the Enviorsearch Report dated 7th April 2022, produced by Argyll Environmental Ltd, together with the British Geological Society (BGS) records and the BGS Geology of Britain Viewer to assess the likely ground conditions in the vicinity of the site.
	3.6.2 Made Ground has not been identified on any available geological mapping, and no historical land uses have been recorded on the site that would typically be associated with such artificial deposits.
	3.6.3 The nearest recorded historical landfill site, which is expected to contain Made Ground as identified in the Envirosearch Report, is located approximately 160 metres towards the southeast from the site.
	3.6.4 Additionally, published geological mapping indicates that the site is overlain by superficial deposits of Till (formerly referred to as Glacial Till), consisting of a heterogeneous mixture of clay, sand, gravel, and boulders. Underlying these deposits, the bedrock comprises the Pennine Lower Coal Measures Formation, which the BGS describes as interbedded grey mudstone and siltstone with pale grey sandstone, forming part of the Pennine Coal Measures Group.
	3.6.5 Moreover, there are No BGS exploratory hole log records are available for the site. However, several records are present to the northwest, with the nearest located on Rake Street at an approximate distance of 170 metres from the site.
	3.6.6 Borehole Log SD81SW205, SD81SW206, SD81SW207 and SD81SW208 all record ‘Made Ground’ in their stratigraphic record, indicating that the depths of artificial deposits range from 0.8m to 5.20m.


	4. ASSESSMENT OF FLOOD RISK
	4.1 FLOOD RISK
	4.1.1 The potential risk of flooding to the site, arising from all current and future sources has been assessed in accordance with the National Planning Policy and the Environment Agency’s Framework.
	4.1.2 Table 4-1 below summarises the findings of the assessment. It should be noted that the designation of risk outlined in Table 4-1 is prior to the inclusion of any mitigation measures, which may subsequently act to reduce the risk.

	4.2 FLUVIAL FLOOD RISK
	4.2.1 The National Planning Policy Framework (NPPF) categorises flood risk as follows:
	4.2.2 Based on the above and in accordance with Environment Agency flood mapping, the site is located entirely within Flood Zone 1, which is defined by the National Planning Policy Framework (NPPF) as land having a less than 1 in 1,000 annual probability of fluvial flooding. On this basis, the site is considered to be at Low risk of flooding from rivers or the sea. Reference should be made to Figure 4-1 for further detail.

	4.3 ORDINARY WATERCOURSE
	4.3.1 There is an unnamed watercourse which is classed as a ‘main river’ is located approximately 350 metres southeast of the site. It has no direct impact on the site, and its operational status is uncertain.
	4.3.2 The LLFA were contacted and asked to advise if they have any details of the existing watercourse along the southern boundary and whether they hold any records of historical flooding from any source or are aware of any potential future flood risk to the site from the existing watercourse or any other source. Bury Metropolitan Borough Council are yet to respond.

	4.4 SURFACE WATER FLOODING
	4.4.1 Surface water flooding occurs when intense or prolonged rainfall generates overland flow and ponding, typically where rainwater is unable to discharge through conventional drainage systems or accumulates in low-lying areas. This form of flooding arises when the capacity of local drainage infrastructure and natural infiltration is exceeded.
	4.4.2 It should be noted that flooding from surface water is difficult to predict as rainfall location and volumes are difficult to forecast. The risk is heightened in urbanised environments due to the prevalence of impermeable surfaces, which restrict infiltration and increase surface runoff.
	4.4.3 The EA descriptions for the High, Medium and Low risk scenarios for surface water flooding are as follows:
	4.4.4 Based on the above, a review of all flooding events has been undertaken, and it has been determined that the site lies outside the mapped extent of surface water flooding, and is therefore considered to be at low risk. Reference should be made to Figures 4-2 to 4-4 and Appendix G for further detail.
	4.4.5 Additionally, the Environment Agency’s long-term flood risk maps for the period 2040 to 2060 indicate that the site has a low chance of surface water flooding. The area of highest risk is located around Clarence Park, approximately 200 metres to the north, and does not directly affect the site. Reference should be made to Figure 4-5 for further detail.

	4.5 SEWER FLOODING
	4.5.1 Sewer flooding typically occurs when the volume of surface water entering the sewer network exceeds its capacity, or when blockages prevent normal flow.
	4.5.2 The Bury Local Flood Risk Management Strategy, Flood Investigation Report and Level 1 Strategic Flood Risk Assessment (SFRA) were reviewed to identify any records of previous sewer flooding; however, no evidence or documented instances of such occurrences have been reported on or in the vicinity of the proposed site.
	4.5.3 To further support this, during the historic flooding event of Storm Eva on Boxing Day 2015, which caused extensive regional flooding including within Bury District, United Utilities confirmed that no sewer flooding was reported at or in close proximity of the proposed site. Therefore, the risk of sewer flooding is considered to be Low.
	4.5.4 As sewer capacity is managed by United Utilities, they were contacted to confirm whether any records exist of historical flooding resulting from the hydraulic capacity of the sewerage system at or near the site. A response is currently awaited.

	4.6 GROUNDWATER FLOODING
	4.6.1 Groundwater flooding occurs when the level of water below the ground, rises above the ground surface in areas away from usual channels or drainage pathways. i.e. into cellars and or basements. Groundwater flooding is most likely to occur in low-lying areas underlain by permeable rocks (aquifers). These may be extensive, regional aquifers, such as chalk or sandstone, or may be localised sands or river gravels in valley bottoms underlain by less permeable rocks.
	4.6.2 The Bury Local Flood Risk Management Strategy notes that there are relatively few reported incidents of groundwater flooding in Bury and furthermore that the risk posed by groundwater flooding is likely to remain remote within the region.
	4.6.3 Additionally, based on the Envirosearch Report dated 7 April 2022, prepared by Argyll Environmental Ltd, it is indicated that the risk of groundwater flooding in this area is negligible, with any potential occurrences having an annual probability of less than 1%.
	4.6.4 Based on all of the above it is considered that the risk of groundwater flooding is Low.

	4.7 TIDAL / COSTAL FLOOD RISK
	4.7.1 The site is remote from tidal influences and is therefore not at risk of tidal or coastal flooding.

	4.8 ARTIFICIAL SOURCES OF FLOODING
	4.8.1 Non-natural or artificial sources of flooding may include canals, reservoirs, lakes, and similar features. The potential impacts of flood risk management infrastructure and other man-made structures should also be taken into account.
	4.8.2 Canal flooding occurs when a canal overtops or breaches due to an inability to accommodate incoming water, or as a result of failure of a wall or embankment.
	4.8.3 There are no canals within the immediate vicinity of the site. The nearest identified canal, as indicated in the Bury SFRA Greater Manchester Canal Network Map, is the Manchester, Bolton and Bury Canal, located approximately 2.06 km from the site.
	4.8.4 Furthermore, the Bury Local Flood Risk Management Strategy identifies the flood risk associated with the Manchester, Bolton and Bury Canal as low, primarily due to the generally low embankments and the limited volume of water contained within the canal.
	4.8.5 Based on the above, the site is not considered to be at risk of flooding by canals.
	4.8.6 Reservoir flooding may occur in the event of overtopping or structural failure of the dam or associated retaining infrastructure.
	4.8.7 The Bury Local Flood Risk Management Strategy suggests that the chance of reservoir failure is considered highly unlikely, as reservoirs in the UK are subject to stringent inspection and maintenance regimes.
	4.8.8 Additionally, United Utilities operates a programme of proactive risk reduction, which continues to decrease the likelihood of reservoir failure on an annual basis. The reservoirs managed by United Utilities within Bury District function as water storage reservoirs supplied directly from the mains network. Consequently, they are not influenced by fluvial flooding and are inherently lower-risk structures compared to the majority of reservoirs.
	4.8.9 Furthermore, the Environment Agency Reservoir Flood Map confirms that the site does not lie within an area at risk of inundation in the unlikely event of a reservoir failure. Reference should be made to Figure 4-6 for further detail.
	4.8.10 Based on the above, it is considered that the site is not at risk of flooding from reservoir failure.

	4.9 HISTORICAL FLOODING
	4.9.1 The Level 1 Strategic Flood Risk Assessment (SFRA) for Greater Manchester, together with the Envirosearch Report dated 7 April 2022 prepared by Argyll Environmental Ltd, were reviewed to determine whether the site has been subject to historic flooding.
	4.9.2 The SFRA findings indicate that the proposed site is not located within an area affected by historic flooding, based on the Greater Manchester LLFA historic flood incidents map.
	4.9.3 Additionally, the Historic Flood Map (HFM) included in the SFRA depicts the maximum extent of recorded historic flooding from rivers, the sea, and groundwater across England. Only flood outlines that have been reviewed, verified, and accepted by the Environment Agency in accordance with established criteria are included. The HFM confirms that the proposed site is not located within an area affected by historic flooding.
	4.9.4 It should be noted that, given many of the recorded incidents occurred at property level and are considered ‘sensitive’, not all flood events have been represented or detailed on the SFRA maps.
	4.9.5 Furthermore, an assessment undertaken by Argyll Environmental Ltd concluded that there is no evidence of historic flood events within 250 metres of the site.


	5. NPPF SEQUENTIAL AND EXCEPTION TEST
	5.1 THE SEQUENTIAL TEST
	5.1.1 The Sequential Test, within the NPPF, aims to steer all new developments to areas at the lowest risk of flooding and to ensure that the development type proposed is appropriate by reference to the flood risk.
	5.1.2 Reference should be made to Annex 3: Flood Risk Vulnerability Classification within the NPPF guidance which states “Buildings used for dwelling houses, student halls of residence, drinking establishments, nightclubs and hotels” are considered to be more vulnerable and prone to Flood Risk.
	5.1.3 However, as the Proposed Development is in Flood Zone 1 and has a Low Risk of Flooding from all sources, the requirements of the sequential test are deemed to have been met.

	5.2 THE EXCEPTION TEST
	5.2.1 According to Table 2 of the Flood Risk and Coastal Change chapter of the National Planning Policy Framework (2025), all land uses are deemed appropriate within Flood Zone 1. Consequently, the Exception Test is not required for this site.


	6. PROPOSED DRAINAGE STRATEGY
	6.1 SURFACE WATER DRAINAGE
	6.1.1 This outline drainage strategy has been carried out in due cognisance of the National Planning Policy Framework (February 2025) and Planning Practice Guidance (February 2024); Defra National Standards for Sustainable Drainage Systems: Non-Statutory Technical Standards (June 2025); and all other relevant national and local planning policy and guidance documents as set out in section 2 of this report.
	6.1.2 Reference should be made to the concept drainage design drawing (1906-UDS-XXX-DR-C-0501), which is included in Appendix J.

	6.2 DISPOSAL OF SURFACE WATER
	6.2.1 The method for removal of surface water from the site has been selected in accordance with the hierarchy outlined in Building Regulations Part H and the NPPF as summarised below:
	6.2.2 The feasibility of utilising soakaway infiltration for the disposal of surface water from the site has been evaluated based on the currently available data, including the Envirosearch Report dated 7th April 2022 and the British Geological Society (BGS) records.
	6.2.3 In light of the above, the anticipated ground conditions are summarised as follows:
	6.2.4 In respect to permeability, Till is clay-rich, which tends to impede water infiltration. As a result, permeability is generally expected to be low to moderate, with infiltration likely to be slow and variable.
	6.2.5 Furthermore, the bedrock formation, comprising mudstone and siltstone, is considered essentially impermeable, acting as a barrier to water movement and exhibiting very low permeability, thereby limiting the potential for infiltration.
	6.2.6 Moreover, the proposed development is situated within a predominantly residential area, surrounded by public highways and existing dwellings.
	6.2.7 The Building Regulations Part H specifies that infiltration devices should not be constructed within 5 metres of any building or road, in order to prevent infiltrated water from adversely affecting nearby structures. Additionally, maintenance of soakaways in public realm areas is noted to be particularly challenging.
	6.2.8 Considering the anticipated low-permeability ground conditions and the urbanised nature of the site, the implementation of soakaways or other infiltration-based methods is considered unlikely to constitute a viable means of managing surface water runoff.
	6.2.9 There is one known watercourse (River Irwell) which lies approximately 720 metres to the west of the site. The proposed development does not have direct frontage onto this watercourse, and discharge would necessitate a substantial length of new pipework beyond the site boundary. Accordingly, discharging surface water to the existing watercourse is not considered a feasible or efficient option.
	6.2.10 There are no canals within the immediate vicinity of the site. The nearest identified canal, as indicated in the Bury SFRA Greater Manchester Canal Network Map, is the Manchester, Bolton and Bury Canal, located approximately 2.06 km from the site, therefore discharging surface water to the canal is not considered a viable option.
	6.2.11 The United Utilities Public Sewer Records, provided in Appendix C, confirms that no active surface water sewer drains or highway drains are present within the vicinity of the proposed site, therefore discharging surface water to this feature is not possible.
	6.2.12 The United Utilities Public Sewer Records confirm that the site is served by a combined public sewer network. To the southeast, at the frontage of the proposed development, a 300mm vitrified clay sewer runs along Hilton Road. To the northwest, along the side and rear of the development on Chesham Road, a 300mm vitrified clay sewer is present, which continues in a north-westerly direction before ultimately connecting to a 600 x 1016mm sewer on Walmersley Road.
	6.2.13 As all other collection options within the hierarchy are considered impracticable for this development, it is proposed that surface water runoff be discharged to the combined United Utilities public sewer, with the site incorporating separate networks for surface water and foul water. All details regarding the discharge points can be found in the concept drainage design drawing (1906-UDS-XXX-DR-C-0501), which is included in Appendix J.
	6.2.14 Preliminary consultation with United Utilities has confirmed their initial consent in principle for a connection to the existing public combined sewer. The precise nature and specification of the connections to the sewers in Hilton Road and Chesham Road will be subject to formal agreement with United Utilities.

	6.3 SUSTAINABLE DRAINAGE SYSTEMS
	6.3.1 To comply with the national guidelines and policies set out by the NPPF and the Non-Statutory Technical Standards for Sustainable Drainage, the provision of Sustainable Drainage Systems (SuDS) has been considered and where appropriate, will be integrated within the surface water drainage proposals.
	6.3.2 SuDs can be categorised as the following:
	6.3.3 The primary purpose of SuDS is to control surface water runoff produced by developments, particularly where impermeable surfaces have been introduced, while simultaneously improving the water quality of the runoff.
	6.3.4 In addition to the above, there are significant opportunities to provide green SuDS features to enhance on site amenity and biodiversity
	6.3.5 Areas of soft landscaping have been integrated into the site masterplan at various locations across the site. The localised nature of these areas makes them suitable for infiltration, providing a small reduction in runoff volume. This approach aligns with the concept of source control within the SuDS Management Train.
	6.3.6 Furthermore, the use of permeable paving to capture and treat runoff from external surfaces, including dwellings and roofs, has been identified as an effective source control measure.
	6.3.7 Moreover, a green roof could potentially be implemented, as the architect has proposed a flat roof at the rear of the dwelling. This option is suitable because it helps remove pollutants and can contribute to biodiversity management, subject to the detailed roof design.
	6.3.8 Local Planning Policy recommends that greywater recycling and rainwater harvesting are considered within development proposals. In response, it is proposed to include a standard-sized water butt, with a capacity of approximately 210 L depending on the model, to collect rainwater from the roof. This approach aligns with the concept of source control within the SuDS Management Train.
	6.3.9 To summarise, it is currently anticipated that the SuDS components listed in Table 6-1 are potentially suitable for this site and will be incorporated in the drainage scheme.

	6.4 IMPERMEABLE AREAS
	6.4.1 The existing site area is approximately 204m², and is currently soft landscaping, therefore it is assumed to be permeable.
	6.4.2 Based on the nature of the development, the proposed impermeable area is expected to increase to approximately 138m².

	6.5 SURFACE WATER DISCHARGE RATES
	6.5.1 As the site currently comprises soft landscaping with no evidence of previous development, it is considered as a greenfield site for the purposes of drainage design.
	6.5.2 Based on a total developable area of 204 m², the surface water runoff rate from the site has been calculated to be 0.17 litres per second (l/s) using the HR Wallingford SuDs tool and IH124 estimation approach. Reference is to be made to the drainage calculation in Appendix I.
	6.5.3 According to the HR Wallingford estimation tool, where calculated flow rates are less than 5.0 l/s, discharge consent is typically set at 5.0 l/s to minimise the risk of blockages from vegetation and debris.
	6.5.4 In line with the above guidance, a greenfield runoff rate of 5.0 l/s has been adopted. This figure reflects the minimum permissible discharge rate typically accepted by regulatory authorities. The adopted rate will therefore form the basis for the surface water drainage design.

	6.6 ATTENUATION STORAGE
	6.6.1 The attenuation storage requirements for the proposed development were assessed to ensure that surface water runoff from storm events up to and including the 100-year event, with an additional 45% allowance for climate change, can be safely contained on-site without posing a flood risk to the property or elsewhere within the catchment.
	6.6.2 A 10% allowance of the total impermeable area has been added for to surface water attenuation calculations for urban creep.
	6.6.3 Based on an assessment using Info-Drainage software, and with the consideration of a greenfield runoff rate adopted at 5.0 l/s, it is anticipated that up between 1.0m³ and 5.0m³ of storage will be required. These values are subject to the detailed design of the proposed surface water drainage system.
	6.6.4 As the required attenuation is minimal, the SuDS features outlined in Table 6-1 and incorporated into the proposed drainage strategy are expected to manage the necessary volume both efficiently and effectively.
	6.6.5 The permeable paving is expected to provide approximately 3.11m³ of attenuation, based on a minimum 150 mm Type 3 Open Graded Sub-Base. It should be noted that increasing the depth of the sub-base will allow a greater volume of runoff to be attenuated.
	6.6.6 Additionally, soft landscaping can contribute to attenuation by temporarily storing rainwater in the soil, promoting infiltration, and slowing runoff, thereby helping to reduce peak flow. Similarly, with a minimum of 150 mm of topsoil planted with grass seed, the expected attenuation is approximately 6.70 m³.

	6.7 WATER QUALITY
	6.7.1 It is intended that water quality treatment will be provided to meet the requirements of the Simple Index Approach as set out in the CIRIA C753 SuDS Manual Chapter 26.
	6.7.2 The first step is to assign appropriate hazard indices for the proposed land use. In this case, the proposed development can be divided into the following zones:
	6.7.3 Once the zones have been identified, the next step is to select a suitable SuDS feature for each area, ensuring that its total pollution mitigation index meets or exceeds the pollution hazard index.
	6.7.4 Based on the above, the tables below provide the relevant land use, pollution hazard indices and proposed SuDS features and their associated SuDS mitigation indices for these areas.

	6.8 FOUL WATER DRAINAGE
	6.8.1 For all details of the foul drainage proposals for the site, reference should be made to the concept drainage design drawing (1906-UDS-XXX-DR-C-0501), which is included in Appendix J.
	6.8.2 It is anticipated that the domestic foul drainage from the proposed residential dwellings is expected to be directed to an on-site combined water manhole, which will then discharge to UU MH 9706, subject to the necessary approvals from United Utilities.

	6.9 FOUL WATER DISCHARGE RATES
	6.9.1 The anticipated peak foul flow rates from the residential dwellings have been calculated in accordance with the Sewer Sector Guidance and BS EN 12056-2 System II, based on an allowance of 4,000 litres per dwelling per day. The results are presented in Table 6-4 below.
	6.9.2 Based on the above a total peak foul flow of 0.09 l/s is anticipated to discharge from the development to the public sewer.

	6.10 DRAINAGE SYSTEM MAINTENANCE
	6.10.1 SuDS and all other drainage assets, including drains, manholes, and ACO systems, require regular maintenance. This will be carried out in accordance with the operation and maintenance requirements outlined in Chapter 32 of the CIRIA C753 SuDS Manual.
	6.10.2 It is likely that minor below ground drainage systems within individual property boundaries will remain with the respective property owners.
	6.10.3 Finalised details regarding the ownership and responsibilities for the future maintenance of the proposed on-site drainage systems will be confirmed in writing, specifying whether they will be adopted by United Utilities or managed by the property owner.


	7. MITIGATION / MANAGEMENT OF FLOOD RISK
	7.1 SITE LEVELS
	7.1.1 Site levels should be designed so that surface water runoff will drain positively away from any building threshold.
	7.1.2 It is recommended that the proposed threshold level of any residential dwelling should be set at a minimum of 150mm above the external ground level.

	7.2 DRAINAGE AND EXCEEDANCE FLOW ROUTES
	7.2.1 The proposed surface water drainage system shall be designed in accordance with the strategy presented in Section 6 of this report. This will ensure that the risk of flooding to the site and the wider local catchment is not increased for storm events up to and including the 100-year event, plus a 45% allowance for climate change.
	7.2.2 It should be noted that storm events exceeding the 100-year event plus a 45% allowance for climate change, or blockages within the system, may result in flooding from the site drainage system.
	7.2.3 In light of the above, reference should be made to the Overland Flow Routes drawing (1906-UDS-XXX-DR-C-0502), which demonstrates that overland flows would be safely directed away from the dwellings toward the existing public sewer on Chesham Road and Hilton Road.

	7.3 FLOOD RISK POST MITIGATION AND MANAGEMENT
	7.3.1 Table 7-1 summarises the risk of flooding from all sources following development, taking into account the management of surface water runoff, the implementation of SuDS, attenuation requirements, hydrological analysis, and the effects of climate change.


	8. CONCLUSION
	8.1.1 This Flood Risk Assessment and Drainage Strategy has concluded that a development of this type is appropriate in its proposed location, can be occupied safely for its lifetime, does not increase flood risk elsewhere in the local catchment and where possible seeks to reduce the risk of flooding overall.
	8.1.2 Moreover, this development complies with national guidelines and policies set out by the NPPF, Environment Agency, Bury Local Flood Risk Management Strategy, and the Strategic Flood Risk Assessment (SFRA) for Greater Manchester.
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