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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 NPPG 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 of Storthes Hall Lane, Highburton, Huddersfield, West 

Yorkshire and is situated around Ordnance Survey grid reference 

413300,418900. A site location plan is shown on Figure 1 in Appendix A 

 

2.2 The site is roughly rectangular in nature and situated on the outskirts of a 

residential area. There are a few residential properties to the south of the site 

and industrial properties to the north, east and west. To the south, west and 

north beyond the immediate development is open pasture land. Beyond the 

properties to the east there is Highburton which is a small village. The site 

area is approximately 0.3ha. 

 

2.3  The site is former industrial works and is predominantly covered buildings and 

hard paved areas. There are some areas covered with unbound stone and 

scalpings to form car parks.  There are no readily permeable areas visible on 

site.  The properties fronts onto Storthes Hall Lane with a single storey lock 

up garage and other mill buildings to the rear of the site. The access to the 

residential properties at the rear of the site forms the western boundary and 

Thunder Bridge Dike forms the eastern boundary. There is 

sporadic/substantial tree and shrub growth adjacent to site boundaries in the 

northern section and a large number of trees on the eastern bank of the 

watercourse. 

 

 



2.4 There appears to be existing discharges to the watercourse from the site with 

rainwater pipes and drains discharging direct to the watercourse evident.   

 

2.5 The site is generally flat with a slight dip in the central area of the site. The 

site generally falls from a high point of 95.8m AOD in the north east to 95.08 

in the middle of the site. The site slopes from both north and south to a 

central low point at an average gradient of approximately 1 in 80. The land to 

the north falls to wards the site to form a shallow valley between the land and 

the site. The land to the east of the site rises steeply away from the 

watercourse to over 10m above the site level. The access road into the site 

and to adjacent properties is around the 95.3m AOD level.  

 

3.0 PROPOSED DEVELOPMENT 

 
3.1 The proposed development is for conversion of existing industrial buildings to 

residential development utilising the same buildings or footprint as previous.  

It is envisaged the whole development could amount to approx. 8 terraced 

units and one detached house with associated roads and car parking areas.   

 

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

shows the site has been developed for industrial uses for over 80 years. 

 

4.0 PROPOSED SURFACE WATER DRAINAGE 

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

investigated and if these appear to be suitable based on the infiltration tests 

then alternative systems then they should be utilised. The site has previously 

been developed with un-attenuated surface water run off from the 

impermeable areas on site which covers approx. 95% of the site.  Run off 

from the redeveloped site should be reduced by 30% in accordance with 

current planning directives and guidance. The site currently does have 

existing impermeable areas relating roofs or hard paved areas. The current 

discharge of storm water from the site would appear to be the watercourse to 

the eastern boundary of the site. The current impermeable area draining to 

the beck is around 1200sq.m. This would relate to peak annual storm 

discharge of around 15 lit/s. A 30% reduction in impermeable areas, and 

hence discharges from the site, can be achieved by using permeable 



pavements and providing open garden areas. Further discussions with 

Yorkshire Water, and Kirklees MBC - Land Drainage Department, and the 

Environment Agency will be necessary to formerly agree this proposal.  

 

4.2 The proposed drainage system should mimic the existing points of discharge 

to the watercourse and this would have to be agreed and approved by the 

Environment Agency, with a right to discharge in perpetuity granted. The EA 

would /may also need to approve any such discharge rate and water quality. 

 

4.3 If infiltration systems or on-site balancing is utilised then the risk to 

downstream properties would be negligible in relation to flood water flows in 

the downstream catchment.  

 

4.5 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 without an increase in the food risk to 

properties in the downstream catchment.  

 

 

5.0  FLOOD RISK 

 

5.1 The site currently falls with flood zone 3 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 not appropriate.  

 

5.2 Due to the size of the development under 1Ha it will not be necessary to 

prepare a site Specific Flood risk Assessment for the site.   

 

5.3 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.  

 

5.4 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. 

 

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

fall within the 1% Flood Risk nor the site therefore falls within the high 

probability zone 3.  The proposed residential development falls within the 

More Vulnerable Classification in Table 02 Technical Guidance to NPPF.  The 

sequential test is not therefore considered passed and development is 

considered in appropriate in accordance with Table 3 Technical Guidance to 

NPPF. 

  

5.6 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. 

 

5.6.1 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. 

 

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

rate to prevent flooding on the site. 

 

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

systems or other watercourses.  

 

5.6.4 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. 

 

 

 



5.7 Discussion of Flood risks 

 

5.7.1    Flood Risk from Watercourses, River & Tidal 

 

5.7.2 The nearest watercourse shown on the O.S Survey is Thunder Bridge Dike 

that runs adjacent to the eastern boundary of the site. Thunder Bridge Dike is 

classed as main river and runs south top north out falling to the River Colne 

7km to the north of the site. The site appears to fall within the 1% probability 

Flood Risk Maps as published by the Environment Agency. The site is 

therefore considered at risk from fluvial flooding. 

 

5.7.3 The site is generally flat with very slight falls towards the central area. The 

bank height of the beck adjacent to the site is between 94.8 and 95m. There 

appears to be a low wall on parts of the bank that may have been installed to 

prevent flooding in the past. The wall is designated as a privately maintained 

flood protection measure on the EA plans and is reported to provide a 1 in 20 

year protection to the site.  

 

5.7.4 Thunder Bridge Dike has been modelled as part of the Fenay Beck Flood 

Mapping Study. The results of this show that immediately upstream of the site 

Ch 7200 the flood water levels for the 100 year storm are 95.577 rising to 

95.826 when climatic effects are added. Immediately below the site (ch 7042) 

at the bridge the levels are 95.288 and 95.613 m respectively. This suggests 

that the site could be flooded to a depth of 200 to 400mm for the hundred 

year flood level. This increases to around 800mm when the 1000 year flood 

event is considered. The current floor levels for Building A (units 1-4) are 

95.23m; for building B (units 4-8) are 95.23m and for building C the floor level 

is 95.60m. the corresponding modelled 100 year floodwater levels for the 

beck immediately adjacent to these blocks are for Building A (units 1-4 ) are 

95.36m; for Building B (units 4-8) are 95.43m and for Building C the 100 year 

flood level is 95.50m.  When 30% climate change is considered the flood 

water levels rise for Building A (units 1-4) are 95.67m ; for building B (units 4-

8) are 95.72m and for Building C the 100 year flood level is 96.16 m. By 

raising the existing floor levels in Building A and Building B by 450mm the 

floor would be above the 100 year plus climate change flood water levels. By 

raising the existing floor levels in Building C by 200mm it would also be above 

the 100 year plus climate change flood water levels. 



 

5.7.5 The only way development could proceed on this site would be for the floor 

levels on the site to be raised above the 100 year flood level.  We would 

suggest that a minimum floor levels are set above the 100 year plus climate 

change levels for each building as outlined above.  This would entail raising 

the floor levels in parts by around 450mm. since the buildings are existing and 

are to remain this would not raise issues regarding the displacement of flood 

water caused by the new development  

 

5.7.6 In order to develop the site the site would need to pass and exceptions test 

which is predominantly a planning matter and not included in this report. 

 

5.7.7  It should be noted that the footprint of the existing buildings are not 

considered to be flooded with in zone 3; the surrounding land  is considered 

to be within flood zone 3 and any displacement of the land in these areas to 

allow development require the need to  provide for the volumes of  displaced 

flood water. There is no reason to raise existing levels for the development 

provided access to the properties can be shown to comply with Building 

regulations and this could be compensated for by a slight lowering of site 

levels.  The rear garden levels can be lowered to provide this storage. If this 

is implemented development of the site may be acceptable.  The existing 

bank level would remain to the along the watercourse which will ensure that 

the rear gardens are not at risk of flooding up to the 1 in 50 year event. A 

simple 150mm diameter discharge pipe from each garden with a simple flap 

valve will allow the garden areas to drain down slowly after any flood event 

but not flood unless the 1 in 20 year storm is experienced.  

 

5.7.8 The site falls inside all recorded flood zones from fluvial sources. The risk of 

flooding from river or tidal water is therefore considered high for this type of 

development.  

 

5.7.9 The area of the existing road into the site is shown as falling outside of zone 3 

but within zone 2. The road level is close to the 100 year plus climate change 

flood water levels and will therefore be passable during the 100 year flood 

event. We would however suggest that the access road in the western area of 

the site is raised to a minimum level of 95.65m (a rise of approx. 300mm) 

which means that the site can be accessed even during the 1 in 1000 year 



flood event. To ensure there is no displacement of floodwater we would 

suggest that the access road be built on a storage crate system  that will allow 

a volume equivalent to the built up levels of the road to be provided beneath 

the road construction whilst still allowing any flood water to the west of the site 

to pass beneath the new access road. Even when the 1000 year event is 

considered the site would still be accessible by vehicular traffic. In addition the 

raised access way will afford a safer access for existing property to the south 

of the site which also remains within Flood Zone 3. 

 

 5.7.10  The possibility of extreme storms up to the 1 in 1000 year and beyond need 

to be considered. The units would still be at risk for the extreme flood 

conditions and whilst this is a low risk the possible effects need to be 

considered. It would therefore be prudent to utilise flood resilient construction 

within the ground floor areas as an additional measure. Some measure of 

flood protection could also be utilised. This would entail raised service 

connections to the ground floor area; Flood resilient finishes to the ground 

floor area; the use of solid floors or flood sealing vents to suspended floors. 

This may mean the use of tiled walls, high level electrical sockets and a 

separate electrical system. The external entrances to the lower ground floor 

and emergency exits could also incorporate demountable flood barriers to 

prevent water ingress at that level. This would obviously only be required in 

extreme events greater than the 1 in 100 year flood event.   

5.7.11 The residents will need to subscribe to the flood warning system already 

operated by the EA to ensure they are aware of any risks to personnel and 

property due to flooding from the watercourse. Whilst it would not be 

necessary to evacuate the site up to the 100 year flood event, even with 

climatic effects included, it would allow garden areas to be cleared of any 

possible debris. 

 

5.8 Risk of Flooding from overland flows from adjacent land. 

 

5.8.1 The site lies on a very shallow slope open fields to three sides.  To the south 

and east of the site the land is substantially higher than the site. To the north 

the adjacent development is lower than the site and falls away from the site. 

The risk of any overland flow is principally from the south and west. The land 

to the east is higher but any flows will be intercepted by the watercourse and 

the existing public highway.  The threat of overland flows from the west 



cannot be discounted due to the topography but the catchment to this side is 

however limited and would not generate significant overland flows towards 

the site. There will be an open crate system beneath the new raised access 

which will allow any overland flows to pass beneath the road and thence 

across the site without flooding to the dwellings and allow flood waters that 

may have left the watercourse up stream to pass through the site.  

 

5.8.2 The surrounding area to the east is served by adopted drainage systems and 

as such the level of risk of flooding from surcharged sewers is considered to 

be less than 1%.  

 

5.8.3 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. 

 

5.9 Risk of Flooding from Rainwater Falling on Site 

 

5.9.1 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 consider to ensure no surcharging of systems down 

stream.   

 

5.9.2 Since there will be a 30% reduction in the impermeable area on the site the 

run offs from the site will be reduced once developed.  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.  

 

5.9.3 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. 

 

 

 

 

 



 

6.0 CONCLUSIONS 

 

6.1 In our opinion the site is at risk of flooding from river or tidal water up to a 1% 

return period and it is at risk for storms in excess of the 0.1% risk level. The 

only way of developing the site would be the raising of floor levels of the 

existing buildings above the critical flood levels and the provision of 

compensatory flood water storage for the site where levels are raised on site.  

 

6.2 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.  

 

6.3 Discharges would have to be limited to agreed rates of discharge, but 

currently 95% of the site discharge directly to the beck. Once developed only 

70% of the site would be impermeable and as such the proposed discharge 

rates from the site are reduced to 70% of the current discharge rates.  

 

6.4 By raising the site access road levels the site can be made accessible even 

during the 1 in 100 year event and also provide a safe access for dwelling 

beyond the site.  

 

6.5 Raising levels on part of the site would have displaced floodwaters 

elsewhere. By lowering the garden areas and providing a crate system 

beneath the raised access road, flood water can still be accommodated on 

site without the dwelling being flooded and the flood water to the west of the 

site in the 100 year storm can still cross the site. The scheme will allow the 

garden areas to remain dry up to the 1 in 50 year event.  

 

 

 

 

 

T.Haigh   B.Sc.,  C.Eng.,  M.I.C.E. 
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PROPOSED SITE DEVELOPMENT PLANS 
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1
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Profile
No

AEP
(%)

Flow
(m^3/s)

Water Level
(mAOD)

Velocity
(m/s)

1 10.0 2.5 105.540 1.07

2 4.0 3.2 105.590 1.13

3 2.0 3.8 105.630 1.18
4 1.3 4.2 105.650 1.22

5 1.0 4.5 105.670 1.24

6 1.0 5.4 105.710 1.31

7 0.1 8.4 105.840 1.49

Level of Left Bank    109.880 mAOD
Level of Right Bank  105.490 mAOD
AEP: Annual Exceedance Probability = 1/T, where T = Return Period (Years) D
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