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1.0 EXECUTIVE SUMMARY 

This presents the salient points of the report and should not be referred to in 
isolation. All recommendations are subject to approval by the Regulatory Authorities. 
  
Site Location Land south of Kendray Street, Market Place, Barnsley Town 

Centre. 

Proposed Development New Market Hall and Retail Development. 

Vulnerability Classification Less vulnerable. 

Climate Change Allow 20% increase in rainfall intensity.  

Flood Zone Flood Zone 1 (Low Risk). 

Tidal Flooding N/A 

Fluvial Flooding Site located 900m from River Dearne. 
Low risk from flooding.   

Pluvial Flooding Environment Agency flood map shows risk to be high to 
part of site.  Mitigation measures to be adopted. 
Low and acceptable risk. 

Groundwater Flooding No record of groundwater flooding. 
Low and acceptable risk. 

Private Drains & Public 
Sewers 

Existing drainage present in area of development. 
Low and acceptable risk. 

Canals Reservoirs & other 
Artificial Sources 

None present in vicinity of the development area. 

Water Mains Existing services present within the site. 
Low and acceptable risk. 

Ground Conditions Ironstone mudstone and coal overlain with made ground. 

Ground Water Levels Ground investigations reveal low water table. 
Low and acceptable risk. 

Water Courses Local watercourse present within the site (culverted). 
Low and acceptable risk. 

On-Site Surface Water No increase to impermeable areas. 
Low and acceptable risk. 

Surface Water Drainage 
Proposals 

No additional impermeable area. 
Drainage network designed to reduce discharge by 30%. 

Flood Risk Vulnerability 
and Flood Zone 
Compatibility 

Development is identified as compatible. 
 

Additional Mitigation 
Measures 

Non-return valves on drainage connections to public 
sewers. 

Conclusions & 
Recommendations 

The report concludes that the scheme should be approved 
in respect of flood risk. 
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2.0 INTRODUCTION 
 
2.1 Brief 
 
2.1.1 Alan Wood & Partners have been commissioned by Barnsley Metropolitan 

Borough Council to undertake a Flood Risk Assessment (FRA) for the 
proposed re-development of a site in Barnsley Town Centre to assess the 
risk from flooding and to support the development planning application. 

 
2.2 Layout of Report 
  
2.2.1 Section 2.0 provides an introduction to the FRA, explains the layout of this 

FRA and provides an introduction to flood risk and the National Planning 
Policy Framework (NPPF) which is the current planning policy on flood 
risk in England. Sustainable Drainage Systems (SuDS) and the SuDS 
hierarchy form an integral part of the NPPF and are also outlined. 

 
2.2.2 Section 3.0 provides an introduction to the site. The site description is 

based upon information provided by the Client, together with a study of 
information which is publicly available including consultation with the 
Statutory Authorities and other interested parties. 

 
2.2.3 Section 4.0 of this report describes the proposed development, and 

assigns a classification in accordance with NPPF. 
 
2.2.4 Section 5.0 considers the drainage arrangements for the proposed 

development. The drainage assessment is based on NPPF, and outlines 
an indicative foul and surface water drainage strategy.   

 
2.2.5 Section 6.0 of this report considers the flood risk to site, and the potential 

for the development proposals to impact on flood risk. The assessment of 
flood risk is based on the latest planning policy and uses all the 
information gathered as part of the FRA. 

 
2.2.6 Section 7.0 of this report provides a summary and any recommendations 

for further work. 
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2.3   Flood Risk 
 
2.3.1 Flood risk takes account of both the probability and the consequences of 

flooding. 
 
 Flood risk   =   probability of flooding   x   consequence of flooding   
 
2.3.2 Probability is usually discussed in terms of the return period of the event, 

e.g. 1 in 100 and 1 in 200 year event, with the more severe storms 
occurring less frequently. This should be interpreted as there being a 1% 
(1 in 100) chance of a 1 in 100 year storm event or flood occurring in any 
given year or a similarly 0.5% (1 in 200) chance of a 1 in 200 year event in 
any given year. The consequence of flooding depends on how vulnerable 
a receptor is to flooding.  

 
2.3.3 The components of flood risk can be considered using the source-

pathway-receptor model.  
 

 Source   Receptor   

 

2.3.4 Sources constitute flood hazards, which are anything with the potential to 
cause harm through flooding (e.g. rainfall, extreme sea levels, river flows 
and canals). Pathways represent the mechanism by which the flood 
hazard would cause harm to a receptor (e.g. overtopping and failure of 
embankments and flood defences, inadequate drainage and inundation of 
floodplains). Receptors comprise of the people, property, infrastructure 
and ecosystems that could potentially be affected should a flood occur. 

 
2.4 National Planning Policy Framework 
 
2.4.1 General 
 
2.4.1.1 NPPF and its associated Technical Guidance set out the planning 

requirements on development sites should be evaluated with respect to 
flood risk.  

 
2.4.1.2 A summary of the requirements of NPPF is provided below. 
 

Pathway 
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2.4.2 Sources of Flooding  
 
2.4.2.1 General 
 
2.4.2.1.1 NPPF requires an assessment of flood risk to consider all forms of 

flooding, and lists six forms of flooding that should be considered as part 
of a flood risk assessment. These forms of flooding are listed in below, 
along with an explanation of each form of flooding. 

 

2.4.2.2 Flooding From Rivers (Fluvial Flooding) 
 
2.4.2.2.1 Watercourses flood when the amount of water in them exceeds the flow 

capacity of the river channel. Flooding can either develop gradually or 
rapidly, depending on the characteristics of the catchment. Land use, 
topography and the development can have a strong influence on flooding 
from rivers. 

 

2.4.2.3 Flooding From the Sea (Tidal Flooding) 
 
2.4.2.3.1 Flooding to low-lying land from the sea and tidal estuaries is caused by 

storm surges and high tides. Where tidal defences exist, they can be 
overtopped or breached during a severe storm, which may be more likely 
with climate change. 

 

2.4.2.4 Flooding from Land (Pluvial Flooding) 
 
2.4.2.4.1 Intense rainfall, often of short duration, that is unable to soak into the 

ground or enter drainage systems can run quickly off land and result in 
local flooding. In developed areas, this flood water can be polluted with 
domestic sewage where foul sewers surcharge and overflow. Local 
topography and built form can have a strong influence on the direction 
and depth of flow. The design of development down to a micro-level can 
influence or exacerbate this. Overland flow paths should be taken into 
account in spatial planning for urban developments. Flooding can be 
exacerbated if development increases the percentage of impervious area. 
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2.4.2.5 Flooding from Groundwater 
 
2.4.2.5.1 Groundwater flooding occurs when groundwater levels rise above ground 

levels. Groundwater flooding is most is most likely to occur in low-lying 
areas underlain by permeable rocks (aquifers). Chalk is the most 
extensive source of groundwater flooding. 

  

2.4.2.6 Flooding from Sewers 
  
2.4.2.6.1 In urban areas, rainwater is frequently drained into sewers. Flooding can 

occur when sewers are overwhelmed by heavy rainfall, or become 
blocked. Sewer flooding continues until the water drains away. 

 

2.4.2.7 Flooding from Other Artificial Sources (i.e. reservoirs, canals, lakes and 
ponds) 

 
2.4.2.7.1 Non-natural or artificial sources of flooding can include reservoirs, canals 

and lakes. Reservoir or canal flooding may occur as a result of the facility 
being overwhelmed and/or as a result of dam or bank failure. 

 
2.4.3 Flood Zones 
 
2.4.3.1 For river and sea flooding, NPPF uses four Flood Zones to characterise 

flood risk. These Flood Zones refer to the probability of river and sea 
flooding, ignoring the presence of defences, and are detailed in 2.4.3.2
 Table 1. 

 
2.4.3.2 Table 1 : Flood Zone Definitions 
 
Flood Zone Definition  
1 Low probability (less than 1 in 1,000 annual probability of river or sea 

flooding in any year (<0.1%)) 
2 Medium probability (between 1 in 100 and 1 in 1,000 annual probability of 

river flooding (1%-0.1%)or between 1 in 200 and 1 in 1,000 annual 
probability of sea flooding(0.5%-0.1%) in any year). 

3a  High probability (1 in 100 or greater annual probability of river flooding 
(>1%) in any year or 1 in 200 or greater annual probability of sea flooding 
(>0.5%) in any given year). 

3b Functional floodplain. This zone comprises land where water has to flow 
or be stored in times of flood. Land which would flood with an annual 
probability of 1 in 20 (5%), or is designed to flood in an extreme flood 
(0.1%) should provide a starting point for discussions to identify functional 
floodplain.  
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2.4.4 Flood Risk Vulnerability Classification 
 
2.4.4.1 NPPF classifies the vulnerability of developments to flooding into five 

categories. These categories are detailed in 2.4.4.3 Table 2. 
  
2.4.4.2 Based on the vulnerability of a development, NPPF states within what 

Flood Zone(s) a development is appropriate. The flood risk vulnerability 
and Flood Zone ‘compatibility’ of developments is summarised in Table 2. 

 
2.4.4.3 Table 2 : Flood Risk Vulnerability Classification 
 
Flood Risk Vulnerability 
Classification 

Examples of Development Types 

Essential Infrastructure Transport Infrastructure 
Utility Infrastructure (e.g. water treatment works and wind 
turbines) 

Water Compatible Flood Control Infrastructure 
Water and Sewerage Infrastructure 
Navigation Facilities 
Water Based Recreation 

Highly Vulnerable Emergency Services 
Basement Dwellings 
Mobile Home Parks 

More Vulnerable Hospitals and other health services 
Residential Establishments 
Educational Establishments 

Less Vulnerable Commercial Establishments (e.g. shops, restaurants and 
offices) 

 
2.4.4.4 Table 3 : Flood Risk Vulnerability and Flood Zone Compatibility 
 
Flood Risk 
Vulnerability 
Classification 

Essential 
Infrastructure 

Water 
Compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Flood 
Zone 

1      

2   Exception Test    

3a Exception Test   
Exception 

Test 
 

3b Exception Test     
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2.4.5 The Sequential Test, Exception Test and Sequential Approach 
 
2.4.5.1 The Sequential Test is a risk-based test that should be applied at all 

stages of development and aims to steer new development to areas with 
the lowest probability of flooding (Zone 1). This is applied by the Local 
Planning Authority by means of a Strategic Flood Risk Assessment 
(SFRA). 

 
2.4.5.2 The SFRA and NPPF may require the Exception Test to be applied to 

certain forms of new development. The test considers the vulnerability of 
the new development to flood risk and, to be passed, must demonstrate 
that: 

 
 There are sustainability benefits that outweigh the flood risk and; 

 The new development is safe and does not increase flood risk 
elsewhere. 

 
2.4.5.3 The Sequential Approach is also a risk based approach to development. 

In a development site located in several Flood Zones or with other flood 
risks, the sequential approach directs the most vulnerable types of 
development towards the areas of least risk within the site.  

 
2.4.6 Climate Change 
 
2.4.6.1 NPPF makes it a planning requirement to account for climate change in 

the proposed design. The recommended allowances are summarised in 
2.4.6.2 Table 4 and 2.4.6.3 Table 5 below. 
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2.4.6.2 Table 4 : Recommended Contingency Allowances for Net Sea Level 

Rises 
 
 Net sea level rise (mm per year) 

Relative to 1990 
 1990 to 2005 2025 to 2055 2055 to 2085 2085 to 2115 
East of England, East 
Midlands, London, 
South-East England 
(South of Flamborough 
Head) 

  
 

4.0 

  
 

8.5 

  
 

12.0 
 

  
 

15.0 

South-West England 3.5 8.0 11.5 14.5 
North-West England, 
North-East England 
(North of Flamborough 
Head) 

  
2.5 

 
7.0 

 
10.0 

 
13.0 

 
2.4.6.3 Table 5 : Recommended National Precautionary Sensitivity Ranges for 

Peak Rainfall Intensities, Peak River Flows, Offshore Wind Speeds and 
Wave Heights 

 

 Horizon 
 
Parameter 

1990 to 2025 2025 to 2055 2055 to 2085 2085 to 2115 

Peak rainfall intensity +5% +10% +20% +30% 

Peak river flow +10% +20% 

Offshore wind speed +5% +10% 

Extreme wave height +5% +10% 
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2.5 Sustainable Drainage and Storm Water Management 
 
2.5.1 The key planning objectives in NPPF are to appraise, manage and where 

possible, reduce flood risk. Sustainable Drainage Systems (SuDS) 
provide an effective way of achieving some of these objectives. NPPF and 
Part H of the Building Regulations (DTLR, 2002) directs developers 
towards the use of SuDS wherever possible 

 
2.5.2 The most appropriate SuDS will need to satisfy three main characteristics, 

firstly, provide the required volume of storage, secondly, minimise the loss 
of developable land and thirdly, where possible provide local amenity. 

 
2.5.3 A summary of the various types of SuDS and the benefits provided are 

included in 2.5.9 Table 6. 
 
2.5.4 The application of the ‘SuDS Manual’ CIRIA report C697 for new 

developments requires that the runoff from sites is not only restricted to 
meet the Greenfield runoff characteristics but also that SuDS are utilised 
to improve the quality of the runoff prior to outfall to watercourses. 

 
2.5.5 The application of suitable SuDS can help in the removal of most soluble 

and particulate contamination from suspended solids to hydrocarbons. 
 
2.5.6 The SuDS manual and EA guidance applies a sustainability hierarchy to 

the various types of SuDS, this is summarised in 2.5.9 Table 6. 
 
2.5.7 Systems at the top of the hierarchy provide a combination of attenuation, 

treatment and ecology and are deemed the most sustainable options. 
There are always specific scenarios where systems are more suitable 
than others and each development will be more suited to a particular 
SuDS solution. 

 
2.5.8 In addition to the SuDS hierarchy the CIRIA SuDS Manual (C697) 

identifies the number of treatment trains or SuDS devices through which 
flow should pass from various point sources. This is designed to ensure 
that the receiving watercourses are not put at risk of pollution by new 
development. 
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2.5.9 Table 6 : SuDS Hierarchy (extract from CIRIA C697) 

M
os

t 
Su

st
ai

na
bl

e 
 

SUDS treatment train 

Fl
oo

d 
R

ed
uc

tio
n 

 

Po
llu

tio
n 

R
ed

uc
tio

n  

La
nd

sc
ap

e 
&

W
ild

lif
e 

B
en

ef
it 

Living roofs  
√ √ √ 

Basins and ponds 
- Constructed wetlands 
- Balancing/retention ponds 
- Detention basins 

√ √ √ 

Filter strips and swales      
√ √ √ 

Infiltration devices 
- soak-away 
- infiltration trenches and basins 

√ √ √ 

Le
as

t 
Su

st
ai

na
bl

e 

Permeable surfaces and filter drains 
- gravelled areas 
- solid paving blocks 
- porous paving 

√ √  

Surface Storage √   

Tanked systems 
- over-sized pipes/tanks 
- cellular storage systems 

√   
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3.0 EXISTING SITE 
 
3.1 Site Location 
 
3.1.1 The development site is located within Barnsley Town Centre. 
 
3.1.2 The main western site is centred on OS grid reference 434700, 406295.   
 
3.1.3 The area of the new development is approximately 2.75 hectares. 
 
3.1.5 A location plan and aerial photograph are provided in Appendix A.  
 
3.2 Site Description 
 
3.2.1 The site currently comprises a number of existing buildings and adjacent 

areas of paving. 
 
3.3 Surrounding Features 
 
3.3.1 The site lies within the central area of Barnsley Town Centre.  The main 

site area is bounded by the Barnsley to Sheffield Railway Lines to the 
east, the Alhambra Shopping Centre to the south, public roads to the west 
(Cheapside and Burlington Arcade) and Barnsley Interchange/Retail 
shops to the north.  

 
3.4 Topographic Survey 
 
3.4.1 A topographic survey of the site has previously been undertaken. 
 
3.4.2 Existing ground levels over the development site area vary from 

approximately 93.4m to 97.2m OD(N). 
 

3.4.3 The existing ground level in the area of the new footbridge access is 

approximately 92.00 OD(N). 

 
3.4.4 Existing road levels on Kendray Street fronting the site vary from 

approximately 93.3m to 96.0m OD(N). 
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3.4.5 Existing road levels on Cheapside fronting the site vary from 
approximately 96.4m to 97.1m OD(N). 
 

3.4.6 Existing road levels on Lambra Road in the area of the site vary from 
approximately 93.1m to 95.0m OD(N). 

 

3.4.7 Existing road levels on May Day Green vary from approximately 96.1m to 
96.2m OD(N). 

 
3.4.8 A copy of the survey drawings are included in Appendix B. 
 
3.5 Utilities including Public Sewerage 

 
3.5.4 A full utility search has not been undertaken. 

 
3.5.5 However, it is known that there are existing sewers present within the 

area of the site. 
 
3.5.6 There are existing water mains present within the area of the site. 
 
3.5.7 For the purposes of this report the existing services are not considered 

further. 
 
3.6 Ground Conditions 
 
3.6.4 A ground investigation report has been commissioned in respect of the 

new development. 
 
3.6.5 The investigation has revealed that ground conditions in the area of the 

site comprise made ground underlain with ironstone, mudstone and coal. 

3.7 Environment Agency Maps 

 
3.6.1 The Environment Agency (EA) flood related maps are contained in 

Appendix C.  In summary: 
 

 The site is in fluvial Food Zone 1, which is at low risk of flooding, as 
defined in Section 1. 
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 The site is not at risk from reservoir flooding 

 The site is shown to be at risk locally from overland surface water 
flooding, from the culverted watercourse which runs through the site 
(Sough Dyke). 

 The site is not within a source protection zone. 
 
3.8 Anecdotal and Site History 
 
3.8.4 There are no historical records of flooding in the vicinity of the 

development site. 
 
 
4.0 PROPOSED DEVELOPMENT 
 
4.1 Description 
 
4.1.1 The proposed development will comprise the construction of a new retail 

complex comprising a new market hall, new retail units, cinema, library 
and cafeteria together with pedestrian paved areas, external car parks, 
service yards and associated infrastructure works.  A new pedestrian 
footbridge over the railway lines links the main development to the land to 
the east, where new stairs, lifts and escalators are to be provided. 

 
4.1.2 Schematic details of the project are included in Appendix E. 
 
4.2 Vulnerability Classification 
  
4.2.1 The development is to be used as retail and is therefore classified as 

‘Less Vulnerable’ in accordance with 2.4.4.3 Table 2. 
 
4.3  Lifetime of the Development 
 
4.3.1 As the new development is mainly to be used for retail purposes, a design 

life of 60 years is considered to be applicable. 
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4.4 Climate Change Allowance 
 
4.4.1 In accordance with Section 2.4.6.3 Table 5, an increase of 20% should be 

applied to the rainfall intensities for the 1 in 100 year critical events to 
allow for climate change.  

 
 
5.0 DRAINAGE ASSESSMENT 
 
5.1 General 
 
5.1.1 Following development of the site collection and conveyance of surface 

water within the boundary of the site poses a possible flood risk. A 
suitable drainage design should be implemented in accordance with 
NPPF to ensure that no damage is caused to person or property for 
storms up to and including the 1 in 100 year event. The collection, 
conveyance and attenuation of the runoff generated from this 
impermeable area is a potential flood risk associated with this 
development. 

 
5.1.2 In accordance with NPPF and the recommendations of the Environment 

Agency the drainage assessment of an FRA must demonstrate that it 
should be possible to discharge foul and surface water from proposed 
development safely, without increasing flood risk on or off site.  No 
specific design details will be provided at this stage, only an assessment 
based on a desk top study using the existing information; this is with the 
anticipation that planning permission is granted with suitably worded 
detailed design conditions in relation to foul and surface water, which can 
be discharged at the appropriate time. 

 
5.2 Existing Foul Water Drainage  
 
5.2.1 There are existing drains present serving the existing buildings and in the 

public roads in the vicinity of the development.  The majority of the 
existing network will become redundant.  The capacity and condition is 
unknown and therefore it has been ignored for the purposes of this report. 
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5.3 Proposed Foul Water Drainage 
 
5.3.1  New foul water drainage is incorporated within the development. 

5.3.2 The drainage will be designed in compliance with Part H3 of the Building 
Regulations. 

5.3.3 The new discharge rate will be less than 2 litres per second. 

5.3.4 The risk of flooding from this potential source is considered to be ‘very 
low’. 
 

5.4 Existing Surface Water Drainage 
 
5.4.1 There is existing drainage pipework present serving the existing buildings 

and in the public roads in the vicinity of the development. 
 

5.4.2 There is an existing culverted watercourse (Sough Dyke) present within 
the area of the development. 

 

5.4.3 Sough Dyke is a culverted watercourse which runs through Barnsley 
Town Centre. 

 

5.4.4 There is a 600 metre length of open watercourse present to the west of 
the development site, which flows into the culvert at a distance of 1.2km 
from the site, to the north of Springfield Street. 

 

5.4.5 During periods of heavy rainfall, there is a risk that overtopping of the 
open watercourse could occur if the culvert was at full capacity, thus 
restricting the discharge of the watercourse. 

 

5.4.6 However, the capacity of the open watercourse is not excessive and 
consequently the volume of any resultant flood waters would be quite 
limited. 

 

5.4.7 Any flood waters overtopping the banks would naturally gravitate towards 
the lowest lying land, flowing along roadways eastward towards the River 
Dearne, which lies at a distance of approximately 1km from the 
development site. 
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5.4.8 Consequently there should be no accumulation of flood water which could 
attain any significant depth over the area of the development. 
 

5.4.9 The map produced for the Strategic Flood Risk Assessment to show 
pluvial flooding indicates a likely maximum depth of flood water in the 
vicinity of the proposed development of 0.15 to 0.3 metres. 

 

5.4.10 A copy of the map is included in Appendix D. 
 

5.4.11 The risk of flooding from this potential source is considered to be ‘Low and 
acceptable’. 

 
 
6.0 FLOOD RISK ASSESSMENT 
 
6.1 General  
 
6.1.1 In accordance with the NPPF flood risk must be assessed for all sources 

of flooding. The development of any site must also be carried out in such 
a way as to mitigate any potential flood risk, both on and off site. This 
section identifies the foreseeable sources of flooding and assesses the 
flood risk associated with each one. 

 
6.2 Flood Zone 
 
6.2.1 A copy of the Environment Agency Flood Outline Map and predicted flood 

levels is included in Appendix C, which identifies the area of the 
development to be located within an area designated as Flood Zone 1, 
Low Probability of flooding, comprising land assessed as having a less 
than 1 in 1000 annual probability of river or sea flooding in any year. 

 
6.3 Surface Water Flooding 
 
6.3.1  A copy of the Environment Agency map showing the potential risk of 

flooding from surface water is included in Appendix C.  
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6.3.2  There are a number of areas within the development site which are 

shown to be at risk from surface water flooding, which would appear to 
result from overland flooding resulting from the capacity of the existing 
culverted watercourse being exceeded during periods of heavy rainfall. 
 

6.3.3  The map produced within the Barnsley Level 1 Strategic Flood Risk 
Assessment shows that an area of the development site is prone to 
overland flooding from rainfall. 

 

6.3.4  A copy of the map is included in Appendix D. 
 

6.3.5  A study of the topographic survey which has been undertaken reveals 
that existing ground levels in the May Day Green area of the site are 
lower than the surrounding road network which could lead to potential 
ponding of pluvial flows from the surrounding area. 

 

6.3.6  The lowest existing ground level is approximately 95.9m, whilst the levels 
on the adjacent road networks on Kendray Street, Eldon Street and the 
Southern end of Cheapside are at approximately 97.0m OD(N). 

 

6.3.7  Any overland run-off from the land to the west could consequently flow 
down from Eldon Street/Kendray Street into Cheapside and May Day 
Green where waters could pond up to a depth of 1.1m before attaining 
the level of the surrounding land. 

 

6.3.8  This situation could, however, only arise if the surface water drainage 
network exceeded its capacity and the gulley network to the road system 
consequently could not adequately discharge the rainfall over a large 
area of the town centre. 

 

6.3.9  The drainage network will be designed to accommodate at least a 1 in 30 
year storm and hydraulic modelling of Sough Dyke has revealed that the 
watercourse can accommodate a 1 in 150 year storm event. 

 

6.3.10  The design of the new development will mitigate the risk of flooding from 
surface water with appropriate floor levels and attenuation of the surface 
water drainage, which will incorporate below ground storage tanks, which 
will have the capacity to adequately remove standing water from the 
ground surface. 
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6.3.11  On this basis we consider the risk to the site from overland flooding is low 
and acceptable. 

 

6.4 Flooding from Reservoirs, Canals and Other Artificial Sources 
 
6.4.1 Investigations show that there are no structures in proximity to the 

development which are likely to pose any risk from flooding. 
 

6.4.2 A copy of the Environmental Agency map showing likely flooding from 
reservoirs is included in Appendix C.  This indicates that the site lies 
within an area which is not at risk of flooding from local reservoirs. 

 
6.5 Flooding from Ground Water 
 
6.5.1 The site is not considered to be located in an area which is at particular 

risk of flooding from ground water.  
 

6.5.2 There is an existing basement present which is currently used for below 
ground car parking, servicing of existing buildings and storage. 

 
6.5.3 This basement car park will be incorporated into the new development, 

with adjacent ground levels being slightly raised to prevent overland flow 
of rainwater entering the basement. 
 

6.5.4 The risk from groundwater flooding is considered to be low and 
acceptable. 

 

6.6 Public Sewer Flooding 
 
6.7.1 There are a number of public sewers present within the vicinity of the 

development of various sizes and capacities. 
 

6.7.2 A number of surface water and combined sewers are of relatively large 
diameter and therefore pose a risk of flooding to the development in the 
event of a failure. 

 

6.7.3 However, these sewers are owned and maintained by Yorkshire Water 
and the risk of any blockage or collapse is considered very unlikely. 
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6.7.4 Various sewers will be diverted outside the footprint of the new 
development.  The new sewers will be designed in accordance with 
Sewers for Adoption 7th Edition and will subsequently be adopted by 
Yorkshire Water. 
 

6.7.5 The risk to the development from public sewers is considered to be low 
and acceptable 

6.8 Drainage Impact/Surface Water Drainage 
 
6.8.1 There is no historic record of flooding due to drainage issues in the area 

of the development. 
 
6.8.2 We have calculated the existing unrestricted surface water run-off from 

the existing site to be approximately 382 litres per second, based upon 
an impermeable area of approximately 2. 75 hectares. 

 
6.8.3 Current guidelines recommend that a degree of improvement to the 

current drainage system be provided by incorporating a 30% reduction in 
surface water run-off within the design of the new development. 

 
6.8.4 On this basis the permitted discharge from the site would be reduced to 

approximately 267 litres/second (70% of 382 litres/second). 
 
6.8.5 The new development has an equal impermeable area of approximately 

2.75 hectares. 
 
6.8.6 Guidelines recommend that surface water run-off from the development 

be disposed by means of Sustainable Drainage Systems (SUDS).  
However, ground investigation works have been undertaken which have 
revealed that the site comprises a considerable depth of made ground 
underlain with mudstone, ironstone and coal.  Consequently the use 
soakaways/infiltration is not considered to be a suitable method of surface 
water disposal for this development. 

 
6.8.7 It is therefore proposed that the surface water drainage from the 

development is discharged into the existing public sewer network. 
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6.8.8 In order to ensure that the surface water discharge from the development 

does not increase the risk of flooding to others it will therefore be 
necessary to attenuate the surface water drainage network in order to 
restrict the discharge rate to the reduced rate of 267 litres/second. 

 
6.8.9 The required restriction to the discharge rate would be achieved by 

incorporating flow control valves within the final manholes prior to 
discharge to the public sewers. 

 
6.8.10 The new drainage design will be based upon the design for a 1 in 100 

year storm with an additional allowance of 20% to account for climate 
change resulting from global warming. 

 
6.8.11 The surface water run-off from the design for a 1 in 30 year storm will 

need to be stored within the new adoptable public sewer network. 
 
6.8.12 This volume has been calculated to be approximately 183. 6 m3.  
 
6.8.13 The additional surface water run-off from the design for a 1 in 100 year 

storm plus 20% will be stored below ground level within the confines of 
the site to ensure that the storage water cannot flow off the site and cause 
flooding to others. 

 
6.8.14 This volume has been calculated to be approximately 241m³ (424.6 m³ - 

183.6 m³). 
 
6.8.15 Copies of the storage calculations are included in Appendix F. 
 
6.8.16 In order to incorporate further SUDS techniques within the development, 

should they be deemed desirable, it will be necessary to include 
alternative methods such as rainwater harvesting, permeable paving, 
green roofs etc. as appropriate. 

 
6.9 Potable/Raw Water Main Flooding 
 
6.9.1 Yorkshire Water have not identified any concerns with regard to flooding 

from any such asset. The risk is therefore considered to be low and 
acceptable. 
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7.0 MITIGATION & DESIGN FOR EXCEEDANCE 
 
7.1 The site lies within an area which is defined as being at ‘Low Risk’ of 

flooding on the Environment Agency flood map system. 
 
7.2 With the development lying within Flood Zone 1, there should be no 

requirement for the floor levels of the buildings to be raised to protect 
against flooding. 

 
7.3 Floor levels of the new buildings should, however, be set a minimum of 

150mm above adjacent ground level in compliance with the Building 
Regulations. 

 
7.4 At this level of construction the future risk of flooding to the buildings from 

surface water run-off or overland flow should be minimal. 
 
7.5 The surface water drainage system should be designed and attenuated in 

accordance with the details set out in Section 6 of this report. 
 
7.6 Connections from the buildings to the public sewers should be fitted with 

non-return valves in order to prevent flooding from the public sewer 
network should the network become surcharged. 

 
7.7 External paved areas should fall away from the building to ensure that 

surface water run-off during extreme rainfall events is collected by the 
drainage network and discharged into the drainage network without 
presenting a flood risk to the buildings. 

 
 
8.0 SUMMARY 
 
8.1 The report has been prepared to assess the flood risk and drainage 

implications for a new retail development within Barnsley Town Centre. 
 
8.2 The site falls in Flood Zone 1 (low flood risk) and the proposals are 

considered to be ‘Less Vulnerable’.  
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8.3 The primary risk to the site is from overland flooding from the capacity of 

Sough Dyke or the public sewer network being exceeded. 
 
8.4 Mitigation measures are proposed which we consider will reduce the risk 

from this event down to an acceptable level. 
 
8.5 The primary focus for flood risk assessment is to protect life, and then 

consideration should be given to buildings, contents, operation and re-
use. As the scheme is progressed the design should consider 
exceedance and routing of flows away from the building. 

 
8.6 This report has considered other potential sources of flooding to the site, 

including groundwater, land, existing sewers water mains and other 
artificial sources. 

 
8.7 Overall, this report demonstrates that the flood risk to the site is 

reasonable and acceptable providing the mitigation measures detailed 
within Section 7 are incorporated into the design. 
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 Aerial Image of Development Site Showing Site Location 
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APPENDIX C 
 

Environment Agency Maps 
• Flood Zone 
• Potential Flooding from Surface Water 
• Potential Flooding from Reservoirs 



Flood Risk Assessment for Redevelopment of 
Barnsley Town Centre, South Yorkshire 
Project Number: - NW/AD/JF/36760-Rp001 
 

 
FLOOD OUTLINE MAP 

 
(Source:- Environment Agency Website May 2015) 
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Flood Risk Assessment for Redevelopment of 
Barnsley Town Centre, South Yorkshire 
Project Number: - NW/AD/JF/36760-Rp001 
 

 
 

ENVIRONMENT AGENCY MAP SHOWING POTENTIAL RISK OF 
FLOODING FROM SURFACE WATER 

 
(Source:- Environment Agency Website May 2015) 
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Flood Risk Assessment for Redevelopment of 
Barnsley Town Centre, South Yorkshire 
Project Number: - NW/AD/JF/36760-Rp001 
 

 
 

ENVIRONMENT AGENCY MAP SHOWING POTENTIAL RISK OF 
FLOODING FROM RESERVOIRS 

 
(Source:- Environment Agency Website May 2015) 
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APPENDIX D 
 

SFRA Map Showing Depth of Pluvial Flooding 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Schematic Site Layout Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

Surface Water Storage Calculations 
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