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1. Development site 

1.1. The development site is a vacant plot to the east of Cliff Road, and south of 

Doncaster Road, in Darfield, Barnsley. The river Dearne is about 100m west of 

the site.  

1.2. The local area is predominantly residential in nature.  

1.3. A location plan is shown below. 
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2. Development proposals 

2.1. The development proposal is construction of 10No. new detached dwellings.  

2.2. The first five dwellings are to be accessed from a private drive off Cliff Road, 

and the other five from a private drive off Attlee Crescent to the south.  

 

3. Drainage Strategy 

3.1. For this study, the aspects to be considered include: 

• Existing site levels and topography 

• Site soil characteristics 

• Existing nearby infrastructure and sewers 

• Discharge rates 

• Planning policy regarding runoff controls and pollution control. 

• Management and maintenance of the system 

• Flood risk 

3.2. This documentation has been prepared in a “desktop” fashion using available 

information. It should be understood there are limitations on its accuracy and 

accurate surveys of the site should be performed before works commence to 

ensure compatibility.  

4. Design Constraints 

4.1. The site is sloped. The drainage system should ideally not necessitate significant 

level changes and earthworks to minimise costs.  

4.2. The site has no existing surface drainage presently.  

4.3. The proposed entrance from Cliff Road is at the low point of the site. Runoff 

from the private drives should not be allowed to flow onto the public highway. 

4.4. It is not clear what the permeability of the soils at the site is likely to be. It is 

understood that the site is probably underlain by Mexbrough Rock sandstone but 

may have superficial alluvial deposits of clay, silt, sand or gravel.  

4.5. The drainage proposals should be steered by the NPPF Hierarchy of drainage 

options.  

4.6. Yorkshire Water mapping shows the site is surrounded by combined surface 

water & foul sewers.  
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4.7. The design standard is to be 1 in 30 year + 30% climate change allowance, with 

sufficient storage on site for 1 in 100 year + 40% climate change allowance 

without flood water exiting the site.  

4.8. Any outflow from the site should be limited to the estimated greenfield rate, 

subject to maintenance and reliability concerns.  

4.9. The proposal should not cause an increase in off-site flood risk.  

5. Surface Water Design 

5.1. Following NPPF drainage hierarchy, surface water will be preferentially 

discharged via: 

i) Infiltration 

ii) Surface water bodies 

iii) Surface water sewers 

iv) Combined sewers 

5.2. Due to the slope of the site, soakaways near the east end of the site are unlikely 

to be feasible. Infiltrated water is likely to reissue at lower parts of the site.  

5.3. The soil characteristics at the site are not known. The preliminary drainage 

design shall incorporate the possibility of infiltration being feasible, subject to 

on site percolation testing before the drainage design is finalised.  

5.4. No watercourses flow either on the site or adjacent to it. Direct discharge to 

watercourse is not feasible.  

5.5. A Yorkshire Water surface water sewer runs to the north west of the site within 

the main road. Connection to this system is proposed. 

5.6. Surface water discharge should be limited to the greenfield runoff rate. The 1 in 

1 year greenfield runoff rate is estimated at 0.47L/s. See appendix B at the end 

of this document.  

5.7. Restrictions of less than 2.5L/s are considered impractical due to risk of 

blockage. Therefore, it is proposed that the discharge rate be limited to 2.5L/s. 

This is subject to agreement of Yorkshire Water and any other relevant parties.  

5.8. The catchment area is 1420m2, based on drawings provided by the client. This 

corresponds to the highlighted magenta area below. The entire catchment is 

presumed 100% impermeable paved.  
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5.9. The proposed impermeable area will result in a runoff that far exceeds the 2.5L/s 

limit during design storms. An attenuation system is required to balance the 

difference in inflow and outflow from the site.  

5.10. A vortex flow control device is proposed. These have additional reliability 

benefits over simple orifices and get closer to the ideal design point of 2.5L/s 

over a wide range of heads, however they are still imperfect. Less than the 

designed 2.5L/s will flow at low heads. Appendix C includes design data for a 

relevant flow control device, showing the average flow over the head range is 

around 1.97L/s.  A more conservative value of 1.88L/s has been used in the 

calculations, a 25% reduction.  

5.11. Calculations of the required volume to balance inflow and outflow are included 

in Appendix D. For the 1 in 30-year storm + 30% climate change, 51m3 of 

storage volume is required. For the 1 in 100 storm + 40% climate change, 79m3 

of storage is required.  

5.12. The access to the main road of the site is nearly at the lowest point of the site. 

No scope for earthworks has been allowed. If there is insufficient underground 

volume, the drains will overflow at the lowest point and allow water out of the 

site and onto the main road. This is unlikely to be acceptable to highway 

authorities. Therefore, it has been decided that the underground volume must be 

sized to store the 1 in 100-year storm + 40% climate change allowance.  

5.13. The storage volume is to be provided by a geocellular crate tank under the 

private drive. A tank of dimensions 9.5m x 6m x 1.5m with 95% voids would 
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provide a volume of 81m3. Adjoining manholes and pipework will also provide 

additional volume but are not necessary to meet the 79m3 requirement.  

5.14. Drain depths from Yorkshire Water records indicate that drainage via gravity 

only should be possible. 

5.15. Silt traps/catch pits should be included before the attenuation tank to reduce 

siltation and therefore volume reduction of the tank over time.  

5.16. Due to the slope of the site, there should be no issues achieving sufficient 

gradients for self-cleansing flow in the sewers.  

5.17. The crate tank is to be designed by specialist for the specific conditions and may 

require a concrete cover slab. Any drains at shallow depth should also have 

concrete cover in accordance with the building regulations or other guidance.  

5.18. If the crate tank is constructed without an impermeable membrane surround, it 

will act as a soakaway. Infiltration testing should be undertaken to confirm 

suitability of the underlying soils.  

6. Foul Drainage Design 

6.1. Yorkshire Water combined sewers are present at west edge of the site. 

6.2. A simple foul sewer run at the front of plots 1a-5a and rear of 1-2 should be 

sufficient for the foul drainage needs of the development. 

6.3. Joining to the 225dia combined sewer at the west of the site should be possible.  

7. Maintenance 

7.1. The drains are to be private and therefore maintenance is the responsibility of 

the owner.  

7.2. Maintenance actions required include: 

Action Frequency 

Inspect system for debris and siltation At handover 

Inspect system for debris and siltation 3 Monthly 

Inspect paving above tank for deformation 6 Monthly 

Clean tank and silt trap of debris and silt. Remove oil from 

bypass separator. 
6 Monthly 

Repairs to system As required 
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8. Flood Risk 

8.1. A separate flood risk assessment has been prepared for the site. The west edge 

of the site is in flood zone 3. Higher ground areas of the site are outside any 

flood zone.  

8.2. The proposed development will not increase the risk of flooding elsewhere. All 

surface water for a 1 in 100 storm + climate change allowance is to be 

contained on site.  

9. Conclusion 

9.1. The proposed development is for 10No. dwellings which involves impermeable 

paving of an area of about 1420m2.  

9.2. The NPPF hierarchy of drainage options has been applied. Infiltration and 

discharge to watercourse are not feasible. 

9.3. Attenuated discharge to a surface water sewer is proposed.  

9.4. The proposal can be built without increase of flood risk either on or off site.  

 

P Wade Eur.Ing, B.Tech (Hons), C.Eng, RICS DipAdj, MICE, MIStructE. 

30.01.2024  
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APPENDIX A – Greenfield Runoff Rate Estimation 
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APPENDIX B – Vortex Flow Control Device Data 
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APPENDIX C – Attenuation Calculations 
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APPENDIX D – Drainage Drawing 
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