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1.0 INTRODUCTION 

 

1.1 This report is commissioned to investigate and report on the Flood Risk for 

this site in accordance NPPF 2012 and the proposals for drainage of this site 

when redeveloped as residential land. The report is based on information 

supplied by the client and from relevant authorities in both written and verbal 

format. Some of this information is in verbal form only. No liability can be 

accepted for information supplied by third parties which is subsequently found 

to be inaccurate or incorrect.  

 
 

2.0 THE SITE 

 
2.1 The site is located at West Street, Worsbrough, Barnsley South Yorkshire and 

is situated around Ordnance Survey grid reference SE 35846 03689. A site 

location plan is shown on Figure 1 in Appendix A 

 

2.2 The site is triangular in nature and situated on the outskirts of a residential 

area. There are residential properties to the north, east and west. To the 

south is Worsbrough Country Park. Beyond the residential properties to the 

north east there is a small area of open fields. The site area is approximately 

2.17ha. 

 

2.3  The site is a former industrial development and is predominantly covered with 

paved areas and existing industrial buildings. There are some areas of rough 

grass around these buildings. West Street forms the northern Boundary of the 

site and the former Dearne and Dove Canal abuts the southern boundary. 

The River Dove runs approx 50m to the south of the site.  Midway along the 

northern boundary of the site there is an electrical sub-station. The services 

that serve the properties are still in the ground. There is sporadic/substantial 

tree and shrub growth adjacent the southern site boundaries. 

 

2.4 The majority of the site has a tarmac or concrete  hardstanding, with an area 

of approx.  1.48ha covered with hard standing or roofed areas. These do not 

all appear to be connected to the drainage systems. There are existing 

inspection chambers on site and some gullies but the lower areas do not 



appear to be fully drained.  A public footpath is shown running adjacent to the 

canal on the southern boundary.  

 

2.5 The site generally falls from a high point of 59.7m AOD in the north east 

towards a low point of 53 AOD in the south east corner. The site slopes from 

north to south at an average gradient of approximately 1 in 20. The southern 

boundary is generally flat with only a slight gradient from west to east. 

  

 

3.0 EXISTING DRAINAGE 

 
3.1 The nearest Public sewers are an existing 305 mm dia. foul sewer  and a 

225mm surface water sewer that run in West Street. These both fall   from the 

east to west and are recorded as 2.3 to 3m deep. There are also combined 

sewers running to the south of the site on the opposite side of the canal. 

These are shown as 750mm and 450mm diameter with depths of 1.45m to 

1.65m deep. To the east of the site is a 450mm diameter combined sewer 

that runs north to south approximately 50m to the east of the site boundary. 

There is also a 600mm diam surface water sewer that runs north to south 

through open fields approx 85m to the east of the site and discharges tpo the 

River Dove 80m to the south west of the site close to Powder Mill Lane Bridge 

over the river. 

 

3.2 The depth of the combined sewers in West Street do not appear to be 

sufficient to service the whole site by gravity. This may be possible however if 

there is a significant amount of ground raising in the south of the site. 

Alternatively the provision of a Foul Water Pumping Station may be needed to 

ensure the whole site can be drained and allow a full development of the site.  

 

3.3 Yorkshire Water report that there is no capacity for increased surface water 

discharges from the site in the existing public sewerage system. They have 

requested that the use of sustainable drainage systems are fully investigated 

prior to approval of any discharges from site. They recommend the River 

Dove as a suitable point of discharge subject to land drainage and 

Environment agency approvals. Any discharge of surface water from the site 

will have to be attenuated down to existing discharges from the site which 

may even reduce to an agricultural discharge rate of 5Lit/sec/ha despite the 



site being previously developed. In the first instance the use of infiltration 

methods should be investigated.   

 

3.4 The use of a water-course for a surface water discharge or the limited use of 

infiltration methods may however require further negotiations with controlling 

authorities on this item. The current requirement from Land Drainage 

Authority in this area would be to limit the site discharges to agricultural levels 

if infiltration systems are not used.  

 

3.5 There are foul and surface water systems to the east that could be utilised for 

foul and surface water discharges subject to further talks with Yorkshire 

Water to determine if there is any remaining capacity in these systems for a 

discharge from the site. The size of the pipes suggest this may be the case. 

This could negate the need for an onsite pumping station for both foul and 

surface water run off from the site subject to verification of the depth of these 

sewers. 

 

3.6 They have not reported any capacity problems for foul water flows into the 

systems.  

 

3.7 The existing discharges from the site should be verified to establish where the 

existing flows currently discharge. This  will be need to be carried out prior to 

submission of an application to allow verification by Yorkshire water  and the 

land drainage authority that the status quo is being maintained for this site. 

Yorkshire Water are unlikely to reduce any requirement for storm water 

storage if the drainage for the site is not proven.  An onsite drainage 

investigation using CCTV techniques will be required to establish current 

drainage systems and routes. They   would wish the developer to follow the 

hierarchy of the requirements of H3 of the Building Regulations 2000. The 

preferred hierarchy being soak-aways, infiltration systems and watercourses 

or main sewers, in that priority order.  

 

 

 

 

 



4.0 PROPOSED DEVELOPMENT 

 
4.1 The proposed development is for residential development. It is envisaged the 

whole development could amount to approx. 30 detached, semi-detached and 

terrace townhouses with associated roads and car parking areas.   

 

4.2 The site has been previously developed and examination of the historic plans 

shows the site occupied by saw mills and a small chemical works in 1892. 

This plan also shows a small reservoir on the north-eastern corner and the 

route of the Dearne and Dove Canal appears to have run through the 

southern area of the site. This may explain why the southern area of the site 

has remained undeveloped. There was also a railway to the south of the site 

which has now been removed. The presence of the reservoir would suggest 

that there may be surface water culverts or land drainage systems on the site. 

Obviously further investigation of the onsite drainage is a requirement to 

enable detail design of future drainage systems.  

 

5.0 PROPOSED SURFACE WATER DRAINAGE 

 
5.1 In the first instance the use of soakaways and infiltration systems should be 

investigated and if these appear to be unsuitable based on the infiltration 

tests then alternative systems can be investigated. Whilst the site has 

previously been developed the un-attenuated surface water run off from this 

site could overload the downstream sewers and/or land drainage catchment. 

Therefore discharges should be managed by the use of surface water storage 

systems. The site currently does have some existing impermeable areas 

relating to the roofs and hard paved areas. The current point of discharge of 

these is not verified at this time. If they do not connect to the land drainage 

system at some point then the site would have to be designed too achieve 

agricultural discharge rates. These would be around the 5 lit/sec/ha. Further 

discussions with Yorkshire Water, and Barnsley MBC - Land Drainage 

Department, and the Environment Agency will be necessary to formerly agree 

discharge rates. The estimated discharges from the site would probably result 

in a maximum allowable discharge of approx 10 lit/s for the whole site.  This 

would be pro-rata to 5lit/sec/ha.  

 

 



5.2 The flows will be controlled by a hydraulic flow device such as a Hydrobrake 

or similar. This would mean that storm-water storage would have to be 

provided on site. Prior to this however a point of discharge to a surface water 

sewer or watercourse would have to be agreed with a right to discharge in 

perpetuity granted. This may entail making agreements with third parties and 

riparian owners of the watercourses. The EA would /may also need to 

approve any such discharge rate and water quality. 

 

5.3 Due to the small nature of the site and the land uptake required it is proposed 

to provide storage in oversize pipes or a tank at the lower eastern end of the 

site. This  will be designed  to cater for storms up to and including the 

100year storm with due allowances for climate change. In accordance with 

NPPF this would mean an extra 20-30% based on the site usage and 

possible duration of development.  The levels of the outfall discharge points to 

the surface water sewers may mean that ground levels in the south west 

corner of the site may need to be raised on site to allow gravitational 

discharges for these areas. Alternatively they may have to be pumped from a 

surface water pumping station. The ground raising could be as much as 2m to 

provide cover to drainage systems if the site could not discharge to the 

sewers to the east of the site. 

 

5.4 The sizes of the storm water storage facilities would need to determined 

accurately in the final designs but preliminary calculations have been made 

and are attached to this report in appendix D. The existing paved areas 

amount to an area of 14835 sq.m.  This would give an annual storm peak 

discharge of 206 lit / sec. Normally a 30% reduction in peak flows would be 

required but as the whole site may not connect to the systems we would 

suggest a figure of 80lit/sec should be taken for estimating purposes. If the 

system is shown not to connect, then discharges would have to be down to 

agricultural rates of around 10 lit/sec.  These show that the volumes of 

storage required for the reduced run off would be 89cum for the 30 year 

storm, 136cum for the 100 year storm and, 193 cu.m for the 100 year storm 

with 30% allowance for climatic change.  For the agricultural discharges the 

volumes of storage required for the reduced run off would be 303cum for the 

30 year storm, 435cum for the 100 year storm and, 580 cu.m for the 100 year 

storm with 30% allowance for climatic change. This is all in accordance with 

the National Planning policy Framework Technical guidance issued in March 



2012 and previously in NPPF. The volumes of storage for the 100 year and 

100 year plus climate change can include flooding to roads and designated 

areas but must ensure that no buildings are flooded. The most economic way 

of providing this would be in detention basins but these do take up significant 

areas of land and on a small site such as this become uneconomic leaving 

the land undevelopable. It is therefore proposed to provide all of the storage 

in oversize pipes or a underground tank at the eastern end of the site. 

 

5.5 If on-site balancing is utilised then the risk to downstream properties would be 

negligible in relation to flood water flows in the downstream catchment.  

 

5.6 If the measures outlined above are implemented we would consider that the 

site can be developed in accordance with current Water Authority and Land 

Drainage Authority requirements. The systems can also be adopted as part of 

the Public Sewer systems. 

 

6.0  FLOOD RISK 

 

6.1 The site currently falls with flood zone 1 as shown on the Environment 

Agency Websites. The development is classified as More Vulnerable in Table 

2 of the Technical Guidance to the National Planning Policy Framework 

March 2012 and table 3 of that document also states that the proposed 

residential development is appropriate.  

 

6.2 Due to the size of the development over 1Ha it will be necessary to prepare a 

site Specific Flood risk Assessment for the site.   

 

6.3 There are a number of potential flooding mechanisms that NPPF now 

requires are evaluated for each proposed development site.  Each method of 

flooding requires an assessment to be made on its probability relative to the 

site development. The normal requirement of the document is for no flooding 

of properties for storms up to a 1% probability or a once in a 100 years storm. 

The risk assessment also includes for flooding both on site and off site, and 

the effects of the development on the downstream catchment or the flow 

regime of the watercourse.  NPPF also requires that the effects of severe 

storms above the normal 1% probability are reviewed together with the effects 

of climatic change relating to the design life of the development.  



 

6.4 It also requires that the effects of climate change are taken into account 

together with the impacts of extreme events and flood defence failures.  Prior 

to this the Sequential Test outlined in NPPF, must also be applied to each 

development site. 

 

6.5 Based on the published Environment Agency Flood Risk Maps the site does 

not fall within the 0.1% Flood Risk nor does it fall within the 1% Flood Risk 

area.  The site therefore falls within the low probability zone 1.  The proposed 

residential development falls within the More Vulnerable Classification in 

Table 02 Technical Guidance to NPPF.  The sequential test is therefore 

considered passed and development is considered appropriate in accordance 

with Table 3 Technical Guidance to NPPF. 

  

6.6 NPPF requires that each flooding mechanism is addressed and levels of risk 

evaluated.   We consider there are three main risks of flooding to the site the 

alternative mechanisms are not applicable to this site. 

 

6.6.1 Inundation from floodwaters leaving watercourses or rivers entering the site. 

This can include the effects on culverted watercourses and where the risk of 

blockage can occur and from breach scenarios. 

 

6.6.2 Rainwater falling on the site and not being able to leave the site at sufficient 

rate to prevent flooding on the site. 

 

6.6.3    Overland flows from adjacent land sites due to surcharging of sewerage 

systems or other watercourses.  

 

6.6.4 The impact of the developed site on the existing drainage systems and off-

site surface water systems must also be assessed as part of this flood risk 

assessment. 

 

 

 

 

 

 



6.7 Discussion of Flood risks 

 

6.7.1    Flood Risk from Watercourses, River & Tidal 

 

6.7.2 Although the River Dove runs close to the site the site appears not to fall 

within the 1% probability Flood Risk Maps as published by the Environment 

Agency nor  does it  fall within the 0.1% Flood Risk Area. The site is therefore 

considered not at risk from fluvial flooding. 

 

6.7.3 The site falls from west to east and from north to south. The nearest 

watercourse is some 4m below the lowest level of the site and there are no 

recorded flood events on site.  

 

6.7.4 The site falls outside all recorded flood zones from fluvial sources. The risk of 

flooding from river or tidal water is therefore considered acceptable for the 

type of development.  

 

6.8 Risk of Flooding from overland flows from adjacent land. 

 

6.8.1 The site lies on a sloping site with residential development to three sides.  To 

the south of the site the land is substantially lower than the site. To the north 

the adjacent development is higher than the site and falls towards  the site. 

The extent of land falling to wards the site is however very limited and would 

not generate significant overland flows towards the site. 

 

6.8.2 The surrounding area to the north, east and west is all served by adopted 

drainage systems and as such the level of risk of flooding from surcharged 

sewers is considered to be less than 1%.  

 

6.8.3 It would be prudent to ensure there is an overland flood route through the site 

to cater for extreme storms. We would suggest that ensuring external levels 

are designed to provide such a route,   will effectively reduce this risk to an 

acceptable level. 

 

 

 

 



6.9 Risk of Flooding from Rainwater Falling on Site 

 

6.9.1 The risk of flooding from water falling on site and not being able to leave is 

considered to be low due to the topography of the site. These flows would 

however need to be attenuated to ensure no surcharging of systems down 

stream.   

 

6.9.2 Storms up to the once in 100 year risk, and allowances to be made for 

climatic change, can be managed by the use of storm water storage systems. 

The design of these systems would be dependant on the agreed discharge 

for the site as noted earlier in this report. Suffice that the design can be 

detailed to cater for storm up to the 100 year return period with an allowance 

made for climatic change. This would currently suggest a 20 to 30% increase 

in flood water storage volume requirements.  With this system in place the 

flows from the site into the surface water systems are considered acceptable. 

Particularly in relation to flood water flows in the downstream watercourse.   

 

6.9.3 If the underlying ground is not suitable for percolation then the system should 

be made to connect to the existing surface water system. The discharge from 

this system would be limited to agreed l discharge rates. This may be 70% or 

existing annual storm discharges proved by investigation of the existing 

system or agricultural rates.  If the discharge is limited to this level then it will 

be necessary to provide under ground storm water attenuation tanks on site. 

The storage system should be designed to cater for a 30 or 100 year storm 

and additional storage to cater for climatic change could be catered for above 

ground in designated flood areas such as car parks or shallow swales or 

public open spaces. The space for these would however be extremely limited 

and not considered as a suitable alternative for this site 

 

6.9.4 The storage volumes can be provided by the use of oversized pipes or 

underground tanks as discussed earlier in this report.  The flows would have 

to be controlled by a “Hydrobrake” or similar low maintenance flow control 

device. If these are provided the risk of onsite flooding from rainfall would be 

effectively controlled to acceptable levels. 

 

6.9.5 The effects of the development on adjacent land should also be considered 

as part of this risk assessment.  



 

6.9.6 The development of the site may increase the currently positively drained 

impermeable area of the site and hence increase the surface water run off 

from its current status.  This in itself will increase the flood risk to adjacent 

properties and those in the downstream catchment if flows are not attenuated. 

The limitation on the current discharge, and/or the use of infiltration systems 

for the site, would reduce the off-site flood risk further to an acceptable level.  

 

6.9.7 We therefore consider the effects on flood risk to adjacent properties are not 

significantly affected by the proposed development provided attenuation of 

flows takes place. 

 

7.0 CONCLUSIONS 

 

7.1 In our opinion the site is not at risk of flooding from river or tidal water up to a 

1% return period nor is it at risk for storms in excess of the 0.1% risk level.  

 

7.2 The development of the site with the use of soakaways or other infiltration 

methods is to be investigated but is thought to be unlikely due to the 

infiltration capacity of the underlying strata.  

 

7.3 It would be necessary to provide storm water attenuation tanks on site to limit 

flows from the development. These may necessitate some the need for some 

ground raising to the southern half of the site to allow gravitational discharge 

from the site. Discharges would have to be limited to agricultural rates of 

discharge to ensure flood risks downstream are not increased if positive 

drainage from the site cannot be proved.  

 

7.4 If the measures outlined above are implemented we would consider that the 

requirements of NPPF can be satisfied. 

 

 

 

 

T.Haigh   B.Sc.,  C.Eng.,  M.I.C.E. 
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