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1.0 INTRODUCTION 


 


1.1 Background 
 


Alan Wood & Partners were commissioned by St Athanasius Monastery to 


prepare a Flood Risk and Drainage Assessment for a proposed agricultural 


development at St Athanasius Monastery, Langdale End, Scarborough, North 


Yorkshire.  


 


 A Flood Risk and Drainage Assessment (FRDA) for the proposed 


development at St Athanasius Monastery is required to assess the 


developments risk from flooding with focus on surface water drainage. 


 


 


1.2 Layout of Report 


  


 Section 1 provides an introduction to the FRDA, explains the layout of this 


FRDA and provides an introduction to flood risk and the latest guidance on 


development and flood risk in England.   


 


 Section 2 provides an introduction to the site.  The site description is based 


on a site visit undertaken and publicly available information on flood risk.  In 


order to obtain further information on flood risk, consultation was undertaken 


with the Environment Agency, Scarborough Borough Council, the Architect 


and the project team. 


 


 Section 3 of this report details the development proposals and considers the 


development proposals in relation to the current planning policy on 


development and flood risk in England (and what type of development is 


considered appropriate in different flood risk zones).  National Planning Policy 


Framework (NPPF) and its associated Technical Guidance (Communities and 


Local Government, March 2012) is the current planning policy on flood risk in 


England, and an introduction to NPPF is provided below. 


 


 Section 4 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. 


 


 Section 5 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 FRDA.  Based on all the work undertaken as part of the 


FRDA. 
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 Section 6 of this report provides a summary and any recommendation for 


further work. 


 


 


1.3 Flood Risk 


 


 Flood risk takes account of both the probability and the consequences of 


flooding. 


 


 Flood risk  =  probability of flooding  x  consequences of flooding 


 


 Probability is usually interpreted in terms of the return period, e.g. 1 in 100 


and 1 in 200 year event, etc.  In terms of probability, there is a 1 in 100 (1%) 


chance of one or more 1 in 100 year floods occurring in a given year.  The 


consequences of flooding depends on how vulnerable a receptor is to 


flooding. 


 


 The components of flood risk can be considered using a source-pathway-


receptor model. 


 


   Source      Receptor 


 


 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. 


 


 


 


1.4 National Planning Policy Framework 


 


 NPPF and its associated Technical Guidance replaces Planning Policy 


Statement 25 and provides guidance on how to evaluate sites with respect to 


flood risk. 


 


 A summary of the requirements of NPPF is provided below. 


 


 


 


   Pathway 
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 Sources of Flooding 


 


 NPPF requires an assessment to 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 Table 1, along with an 


explanation of each form of flooding. 


  


 Table1: Forms of Flooding 


 


Flooding from Rivers (Fluvial Flooding) 


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. 


Flooding from the Sea (Tidal Flooding) 


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. 


Flooding from Land (Pluvial Flooding) 


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. 


Flooding from Groundwater 


Groundwater flooding occurs when groundwater levels rise above ground 


levels (i.e. groundwater issues).  Groundwater flooding is most likely to occur 


in low-lying areas underlain by permeable rocks (aquifers).  Chalk is the most 


extensive source of groundwater flooding. 


Flooding from Sewers 


In urban areas, rainwater is frequently drained into sewers. Flooding can 


occur when sewers are overwhelmed by heavy rainfall and become blocked.  


Sewer flooding continues until the water drains away. 


Flooding from Other Arterial Sources (i.e. reservoirs, canals, lakes and 


ponds) 


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. 
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 Flood Zones 


 


 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 Table 2. 


 


 Table 2: Flood Zones 


  


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 


This zone comprises land where water has flow or be stored in 


times flood.  Land which would flood with an annual probability 


of 1 in20 (5%) or is designed to flood in an extreme flood 


(0.1%) should provide a starting point for discussions to 


identify functional floodplain. 


 


 


 Vulnerability 


 


 NPPF classifies the vulnerability of developments to flooding into five 


categories.  These categories are detailed in Table 3. 
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 Table 3: 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) 


 


Based on the vulnerability of a development, NPPF states within what Flood 


Zones(s) the development is appropriate.  The flood risk vulnerability and 


Flood Zone ‘compatibility’ of developments is summarised in Table 4. 


 


 


Table 4: 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 
✓ x 


Exception 


Test 
✓ 


3b 
Exception 


Test 
✓ x x x 
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 The Sequential Test, Exception Test and Sequential Approach 


 


 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 Assessment (SFRA). 


 


 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. 


 


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


development site located in several Flood Zones or with other flood risk, the 


sequential approach directs the most vulnerable types of development 


towards areas of least risk within the site. 


 


 


 Climate Change 


 


 This is a planning requirement to account for climate change in the proposed 


design.  The recommended allowances should be based on the most relevant 


guidance from the Environment Agency and the Lead Local Flood Authority. 


 


  


 Sustainable Drainage 


 


 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, and NPPF and Part H 


of the Building Regulations (DTLR 2002) direct developers towards the use of 


SuDS wherever possible. 
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2.0 EXISTING SITE DESCRIPTION 


 


 


2.1 General 


 


2.1.1 The proposed development lies to the west of St Athanasius Monastery, 


Langdale End, North Yorkshire.  


  


2.1.2 The development is located approximately 0.5km north west of the village of 


Langdale End. 


 


2.1.3  A map and plan are included in Figure 1 and 2 below, which identify the 


location and extents of the site. 


 


 


2.2 Location 


 


 


 
Photo courtesy of google 


Figure 1: Site Map 
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Figure 2: Site location plan 


 


2.2.1 The Ordnance Survey grid reference for the centre of the site development is 


approximately 493307, 497632. 


 


 


2.3 Surrounding Features 


 


2.3.1 To the north and south of the site there are extensive areas of agricultural 


land which are intersected by a number of small public roads. 


 


2.3.2 There is an extensive area of agricultural land to the east which extends to 


the village of Broxa. 


 


2.3.2 There is a small single-track roadway to the east which runs adjacent to the 


site. 


 


2.3.3 To the west of the site is a ‘Non Main River’ which is encased in woodland. 


Beyond this river is an extensive area of agricultural land. 
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2.4 Topography 


 


2.4.1 There is a topographical survey included in Appendix A. 


 


2.4.2 The land generally slopes gradually from East to West. 


 


2.4.3 The ground levels in the vicinity of the site are shown to be approximately 


67m to 69m (ODN) on the topographic survey. 


 


 
2.5 Ground Conditions 


 


2.5.1 A desktop study of the British Geological Survey map reveals the local 


geology is likely to comprise of Sandstone, Siltstone and Mudstone bedrock 


with alluvium superficial deposits.  


 


2.5.2 Percolation testing was undertaken in order to assess whether the ground 


conditions are suitable for the use of soakaways as means of disposal for the 


surface water run-off from the development. Refer to Section 4.0 of this 


report. 


 


2.5.3 From the percolation tests, the upper ground conditions indicated a thin layer 


of topsoil over clayey sand – with notable sandstone stones within. 
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3.0 PROPOSED DEVELOPMENT  


 


3.1 The project involves the construction of two new agricultural sheds. 


 


3.2 The proposed development includes the following:- 


 


• An agricultural building to link the two existing agricultural buildings, to be built 


over the existing hard standing. This building has an approximate plan area of 


130m2. 


• An additional agricultural building to the southern field; the building is to be 


located adjacent to the existing most southern agricultural building. The 


approximate plan area for this building is 170m2. 


• The only increase in hardstanding is to the base of the building in the bullet 


point above. 


 


3.3 Indicative layout drawings of the proposed development are included in 


Appendix B. 


 


3.4 In terms of flood risk, the development is classed as ‘Less Vulnerable’ in 


terms of flood risk vulnerability (Table 3). 


 


3.5 In terms of flood zone, the development is considered to be in Flood Zone 3a 


(Table 2). 
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4.0 DRAINAGE IMPACT ASSESSMENT 


 


4.1 Surface Water Drainage  


 


4.1.1 Existing Site 


  


4.1.1.1 From the aerial photograph included in Figure 3 below, it can be seen that 


the development area comprises agricultural land and existing 


hardstanding. 


 


 
Photo courtesy of google 


 Figure 3: Aerial Photograph 


 


4.1.1.2 We have calculated the unrestricted surface water run-off from the existing 


site (proposed building footprint only) to be approximately 0.04 litres per 


second, based upon an agricultural run-off rate of 1.4 litres per second per 


hectare. It is noted though that the site does have a substantial concrete 


yard that falls to the watercourse. 
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4.1.2 Run-off Destination 


 


4.1.2.1 Requirement H3 of the Building Regulations establishes a preferred 


hierarchy for disposal of surface water disposal.  Consideration should 


firstly be given to soakaway, infiltration, watercourse and sewer in that 


priority order. 


 


4.1.2.2 Percolation tests were subsequently undertaken in order to assess the 


suitability of using soakaways as a means for disposal of surface water run-


off from the development. 


 


4.1.2.3 The percolation testing has revealed that the underlying strata is suitable for 


soakaways/infiltration trenches to be used.  It is therefore proposed that 


surface water run-off from the development be discharged by means of 


soakaways/infiltration trenches.  


 


4.1.2.4 A copy of the soakaway test report is included in Appendix C. 


 


4.1.2.5 In order to comply with current guidelines the surface water drainage design 


should incorporate SuDS techniques in order to minimise the impact of 


surface water run-off from the development. 


 


4.1.2.6 The use of soakaways is considered to be an appropriate SuDS strategy 


and consequently this requirement has been met. 


 


 


4.1.3 Flood Risk 


 


4.1.3.1 For agricultural developments such as this, the current design criteria 


required for the surface water drainage will need to be based upon the 


critical 1 in 100 year storm event, with an additional allowance to account 


for climate change resulting from global warming.  There should be no 


above ground flooding for the 1 in 30 year return period and no property 


flooding or off site flooding from the critical 1 in 100 year storm event, with 


the additional allowance to account for climate change. 
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4.1.4 Climate Change 


 


4.1.4.1 Table 2.1 of European Standard EN 1990:2002 sets out the minimum 


design working life for structures, see Table 5 below. 


 


Table 5: Extract from European Standards EN 1990:2002 (Table 2.1 –      
 Indicative design working life) 


Design 


working life 


category 


Indicative design 


working life 


(years) 


Examples  


1 10 Temporary structures (1) 


2 10 to 25 Replace structural parts, e.g. gantry 


girders, bearings 


3 15 to 30 Agricultural and similar structures  


4 50 Building structures and other common 


structures  


5 100 Monumental building structures, 


bridges and other civil engineering 


structures  


(1) Structures or parts of structures that can be dismantled with a view to being re-


used should not be considered as temporary 


  


4.1.4.2 This development is agricultural and consequently has a design working life 


category of 3, with a stipulated indicative design working life of 15 to 30 


years. 


 


4.1.4.3 Table 2 of The Environment Agency publication ‘Flood risk assessment: 


climate change allowances (2017)’ sets out the central and upper end 


anticipated changes to peak rainfall intensity for small and urban 


catchments, see Table 6 below. 


 Table 6: Extract from Environment Agency publication ‘Flood risk   
assessment: climate change allowances (2017) – Table 2 


Applies across all 


of England  


Total potential 


changes 


anticipated for 


‘2020s’ (2040 to 


2039) 


Total potential 


change anticipated 


for the ‘2050s’ 


(2040 to 2069) 


Total potential 


change anticipated 


for the ‘2080s’ 


(2070 to 2115) 


Upper end 10% 20% 40% 


Central  5% 10% 20% 
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4.1.4.4 Assuming the maximum 30 year design life applies, the upper end potential 


change between the years of 2040 to 2069 is stated as 20%. 


 


4.1.4.5 However, the Lead Local Flood Authority (North Yorkshire County Council) 


guidelines advise that an allowance of 30% be provided and consequently 


this criteria has been adopted for the surface water design of this 


development. 


 


 


4.1.5 Peak Flow Control 


 


4.1.5.1 Based upon the site layout drawing, the impermeable area of the 


development has been calculated at approximately 300m2, noting that only 


170m2 is of additional hard surfacing (new shed to the South). The external 


yard to the South of the new shed will be of permeable construction. 


 


4.1.5.2 Based upon the percolation test results, preliminary design calculations 


have been undertaken in order to assess the size of the infiltration 


trenches/soakaway required. 


 


4.1.5.3 The calculations show that a soakaway size approximately 11m x 0.9m x 


1.0m deep (below il) will be required for the development (based upon 90% 


voids).  


 


4.1.5.5 A copy of the preliminary soakaway design calculations is included in 


Appendix C. 


 


4.1.5.6 As the surface water run-off is being discharged directly to soakaways, 


peak flow control is governed by the soil infiltration rate and consequently 


no additional measures are necessary. 


 


4.1.5.7 An indicative drainage layout drawing is included in Appendix D. 
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4.1.6 Volume Control 


 


4.1.6.1 As the surface water run-off from new impermeable areas of the 


development is being discharged directly to soakaways, a greenfield-


equivalent discharge will be achieved and no further measures to control 


run-off are required. 


 


 


4.1.7 Pollution Control 


 


4.1.7.1 It is a requirement to ensure that the quality of any receiving body is not 


adversely affected by the development.   


 


4.1.7.3 In order to minimise the risk of pollutants entering the ground water, it is 


recommended that the final inspection chambers prior to discharge to the 


soakaway should contain a silt trap. 


 


4.1.7.4 The discharge of surface water from the paved area should discharge to a 


soakaway which incorporates a sand filter.  The discharge pipe should 


incorporate a silt trap within an inspection chamber. 


 


4.1.7.5 Due to the risk of pollution from the handling and cleaning down of waste 


from within the building, it will be necessary for the drainage from the 


external concrete paved area to discharge directly to an appropriately sized 


sealed storage tank during cleaning operations.  This is carried out strictly in 


compliance with an Environmental Permit which will be in place prior to the 


development coming into operation. 


 


 


4.1.8 Designing for Exceedance 


 


4.1.8.1 Overland flood risk from exceedance flows and from off-site sources will be 


mitigated to a large extent by the creation of the new surface water 


sewerage system as described above.  Where possible proposed ground 


levels will be set to channel flows away from the proposed building.  


Furthermore, the ground floor construction level for the building will be 


raised slightly above the finished ground level due to level access 


requirements, which will provide additional clearance above any likely 


flooding.  
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 The proposed levels are kept low so to increase any flood plain volumes – 


ensuring that the development does not increase any flood risk due to 


potential loss of flood plain. 


 


4.1.8.2 The existing overland flow routes should generally be maintained within the 


final layout of the development site without increasing the flood risk to off-


site parties. 


 


4.1.8.3 Any existing flood risk may reduce by the creation of a formal surface water 


drainage system but cannot be entirely removed. 


 


4.1.8.4 Due to the underlying sandstone, it is anticipated that any excess surface 


water would soak into the ground rather than extensively flow across the 


land. 


 


4.1.8.5 A sketch showing the overland surface water exceedance flood route is 


included in Appendix E. 


 


 


4.1.9 Highways Drainage 


 


4.1.9.1 The development does not incorporate any formal highway drainage. 


 


 


4.1.10 Urban Creep 


 


4.1.10.1 The project is an agricultural development under the control of a single 


developer and consequently there is no requirement to allow an additional 


10% to the calculated impermeable areas for urban creep. 


 


 


4.2 Foul Water Drainage  


 


4.2.1 The new barn development does not involve the addition of any W.C.s or 


any foul water discharges. 
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4.3 Operation and Maintenance 


 


4.3.1 The drainage pipework is designed with self-cleansing gradients and 


consequently the network should require little or no maintenance. 


 


4.3.2 All road gullies or drainage channel systems serving areas of hardstanding  


will need to be regularly inspected to ensure the system remains operable.  


See Table 1 in Appendix F. 


 


4.3.3 The final inspection chambers prior to discharge to the soakaway should be 


regularly inspected to ensure the system is free-flowing.  See Table 1 in 


Appendix F. 


 


4.3.4 Operation and maintenance requirements for the soakaway are set out in 


Table 3 in Appendix F.  


 


4.3.5 Operation and maintenance requirements for the filter trenches (where 


required) are set out in Table 4 in Appendix F. 


 


4.3.6 Operation and maintenance requirements of the drainage components, as 


listed above, should be undertaken in accordance with Chapter 32 of the 


CIRIA SuDS Manual, along with the relevant tables included in Appendix F 


and any relevant manufacturer’s recommendations.  See also BS 


8582:2013 Code of Practice for Surface Water Management for 


Development Sites Section 11 and Susdrain Fact Sheet on SuDS 


Maintenance and Adoption Options (England) dated September 2015. 


 


4.3.7 The personnel undertaking the maintenance should have appropriate 


experience of SuDS and drainage maintenance and should be capable of 


keeping sufficiently detailed records of any inspections.  An example of a 


checklist for SuDS maintenance can be found within Appendix B of the 


CIRIA C753 SuDS Manual v2.  If personnel do not have appropriate 


experience, then specific inspection visits may be necessary.  During the 


first year of operations of SuDS, inspections should usually be carried out at 


monthly intervals (and after significant storm events). 


 


4.3.8 The responsibility for the operation and maintenance of the drainage and 


SuDS will lie with SP & LM Mason, or any subsequent landowner of the 


site.   
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5.0 FLOOD RISK ASSESSMENT 


 


5.1 Flood Zone 


 


5.1.1 A copy of the Environment Agency Flood Map for Planning is included in 


Figure 4 below which identifies the development site to be located within an 


area designated as Flood Zone 3, (just within the high probability of 


flooding). It is noted that there are no records of flood readings for this area 


and that the flood map does not correlate with the route of the beck at the 


sites location. 


 


 


Figure 4: Environment Agency Flood Map for Planning dated August 2018. 
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5.2 Fluvial Flooding  


 


 


Figure 4: Environment Agency Fluvial Flood Map for dated August 2018. 


 


5.2.1 There are fluvial sources according to the EA map that could pose a risk of 


flooding to the development. 


 


5.2.2 The risk to the development from fluvial flooding is considered to be low to 


medium, however, in view of the building use and the management 


structure available, this risk will be lower and therefore acceptable. 
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5.3 Surface Water Flooding 


 


5.3.1 A copy of the Environment Agency map showing the extent of flooding from 


surface water is included in Figure 5 below. 


 


 


Figure 5: Environment Agency Map dated August 2018  
       Showing the Extent of Flooding from Surface Water 


 


5.3.2 The map indicates that surface water sources according to the EA map 


could pose a risk of flooding to the development. 


 


5.3.3 The risk to the development from surface water flooding is considered to be 


low to high across the site, however, in view of the building use, a review of 


the site levels and the management structure available – occupants of the 


barns will be relocated if deemed necessary in times of extreme flooding. 


The building owners are made aware of this situation and are happy to 


manage the barns in this way. Therefore, with this in mind, this risk will be 


lower and therefore acceptable. 
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5.4 Flooding from Open Drainage Ditches 


 


5.4.1  There are no open drainage ditches located within the local vicinity of the 


development site. 


 


5.4.2  The risk to the development from this potential source is considered to be 


low and acceptable. 


 


 


5.5 Flood Risk from Existing Water Mains 


 


5.5.1 There are no existing water mains located within the vicinity of the 


development site. 


 


5.5.2 The risk to the development from this potential flood source is therefore 


considered to be low and acceptable. 


 


 


5.6 Existing Drainage Services  


 


5.6.1 There are no existing drainage services located within the vicinity of the 


development site. 


 


5.6.2 The risk to the development from this potential flood source is therefore 


considered to be low and acceptable. 


 


 


5.7 Proposed Drainage Services  


 


5.7.1 The new drainage should be designed to meet the required standards as 


set out in Section 4 of this report.  


 


5.7.2 The risk to the development from this potential flood source is therefore 


considered to be low and acceptable. 
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5.8  Groundwater Flooding 


 


5.8.1  Groundwater flooding can occur when the sub-surface water levels are high 


and emerges above ground level. 


 


5.8.2  There are no proposals to create any basements within the development. 


 


5.8.3 The construction works will not involve deep excavation works and 


consequently the risk to the development from this potential flood source is 


considered to be low and acceptable. 


 


 


5.9 Flooding from Reservoirs, Canals and Other Artificial Sources 


  


5.9.1 Investigations indicate that there are no structures in proximity to the 


development which are likely to pose any risk of flooding. 


 


5.9.2 A copy of the map produced by the Environment Agency showing the extent 


of flooding from reservoirs is included in Figure 6 below. 
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Figure 6: Environment Agency Map dated August 2018  


               Showing the Extent of Flooding from Reservoirs 
 


5.9.3 The map shows that the development site is not considered to be at risk 


from any such structure. 


 


5.9.4 The risk to the development from any such potential flood source is 


considered to be low and acceptable. 
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6.0 FLOOD MITIGATION MEASURES / CONCLUSIONS 


 


6.1  The development is shown to lie within an area at ‘low to high probability of 


flooding’ on the Environment Agency maps. 


 


6.2  The development is indicated to be at risk of flooding from surface water or 


flooding according to the Environment Agency maps. 


 


6.3 Due to level access requirements and flood plain limitations, the new 


buildings need to be built at traditional levels of construction for a barn and 


are unable to be elevated to prevent any risk from flooding. 


 


6.4 The new barns should be built with flood resilient construction methods into 


the buildings. 


 


6.5 Access to/egress from the development will be affected during a flood 


situation as access routes are shown to lie in Flood Zone 3, however, there 


are means of access to the South West along the road past Wykeham 


Forest. 


 


6.6 The drainage should be designed to the required standards as generally set 


out in Section 4 of this report to ensure the development does not pose any 


risk of flooding. 


 


6.7  In order to minimise the risk of damage occurring to the development during 


 a major flood situation, the following measures should be incorporated 


 within the design:- 


 (i) It will be necessary for an evacuation plan to be in place with warning 


 notices provided to advise the residents and their visitors of the procedures 


 to follow, should a major flood situation occur. 


 (ii) The residents should be connected to the Environment Agency's early 


flood 


 warning service (0845 988 1188) to ensure there is sufficient time available 


 for safe evacuation of the site to be enacted should this prove necessary. 


 (iii) The floor level of the new agricultural building lies within an area 


classified as Flood Zone 3, it should be elevated to a minimum height to at 


least match the existing finished floor level of the existing land. 
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 (iv) The new barn walls should be built with solid fill cavity wall construction 


to the lower portion of be construction and negate the use of air bricks / 


weepholes at damp proof course level. A solid concrete floor construction 


 should be used for the ground floor. 


 (vi) All new electric switches / sockets are to be min 900mm above ground 


 level. 


 


6.8  Safe access to or egress from the development for the animals that are to 


 reside in the stable block should therefore be achievable during a flood 


 situation. It is anticipated that if the previous flooding is substantially 


exceeded, the depth of water that will affect the site will very likely be 


shallow and therefore no requirements for evacuation of occupants of the 


 development should be required. However, it is advised that safe routes 


towards Wykeham Forest are maintained and that the recommendations in 


6 (i) and (ii) are undertaken in case any visitors / residents need to vacate 


the site across the ford towards Whitby. 


 


6.9 The findings of the report have not identified any other specific flood 


mitigation measures which need to be provided. 


 


6.10  The surface water drainage for the development should be installed in 


accordance with Section 4 of this report to ensure the development does 


not increase the risk of flooding to other parties. 


 


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


including groundwater, surface water, existing sewers, water mains and 


other artificial sources. 


 


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


and acceptable. 


 


6.13  The report also demonstrates that the site can be suitably drained, with the 


development being designed to the required standards. 


 


6.14  Suitably worded conditions can be applied to the grant of planning 


permission to control the delivery of the development in the usual manner. 
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APPENDIX B 
 


Proposed Site Drawings 
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APPENDIX C 
 


Percolation Test Results and Preliminary Soakaway Design 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


Soakaway Test Results for Proposed Agricultural Development 


at St Athanasius Monastery, Langdale End, North Yorkshire 
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Trial Pit Size = 0.3m x 0.3m  


 


 


Location Percolation Test #1 Percolation Test #2 Percolation Test #3 


 


 


Test Hole 1 time (seconds) time (seconds) time (seconds) 


 


 


75mm 0 0 0 


 


 


225mm       


 


 


or depth dropped 


in 1 hour  9.8cm  n/a  n/a 


  Notes     


      


      


 


Location Percolation Test #1 Percolation Test #2 Percolation Test #3 


 


 


Test Hole 2 time (seconds) time (seconds) time (seconds) 


 


 


75mm 0 0 0 


 


 


225mm  9:33secs  9:58secs  10:34secs 


 


 


or depth dropped 


in 1 hour       


 
 Notes     


 


 


 


Calculation of Soil Infiltration Rate 


 


V p75 - 25 


ap50 x tp75 - 25 


where: 


Vp75 = 25 = the effective storage volume of water in the trial pit between 75% and 25% 


 effective depth; 


  ap50  = the internal surface area of the trial pit up to 50% effective depth and 


 including the base area; 


 tp75 – 25  = the time for the water level to fall from 75% to 25% effective depth. 


 


 


 


 


 


 


 


 


Soil infiltration rate, f 


= 
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TEST 1 


 


 


         0.0135m3 


0.27m² x (573) S 


 


=       8.726 x 10-5 m/s 


 


TEST 2 


 


 


         0.0135m3 


0.27m² x (598) S 


 


=       8.361 x 10-5 m/s 


 


TEST 3 


 


 


         0.0135m3 


0.27m² x (634) S 


 


=       7.886 x 10-5 m/s 


 


 


 


Soil infiltration rate = 


Soil infiltration rate = 


Soil infiltration rate 


= 







Alan Wood & Partners


Kingsley House, 7 Pickering Road


West Ayton, Scarborough
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Project
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Job no.
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Calcs by


JL


Calcs date


23/08/2018


Checked by Checked date Approved by Approved date


SOAKAWAY DESIGN


In accordance with BRE Digest 365 - Soakaway design


Tedds calculation version 2.0.03


Design rainfall intensity


Location of catchment area; York


Impermeable area drained to the system; A = 303.0 m2


Return period; Period = 100 yr


Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.400


5-year return period rainfall of 60 minutes duration; M5_60min = 19.0 mm


Increase of rainfall intensity due to global warming; pclimate = 0 %


Soakaway / infiltration trench details


Soakaway type; Rectangular


Minimum depth of pit (below incoming invert); d = 1000 mm


Width of pit; w = 900 mm


Length of pit; l = 10410 mm


Percentage free volume; Vfree = 90 %


Soil infiltration rate; f = 78.8××××10-6 m/s


Wetted area of pit 50% full; as50 = l × d + w × d = 11310122 mm2


Table equations


Inflow (cl.3.3.1); I = M100 × A


Outflow (cl.3.3.2); O = as50 × f × D


Storage (cl.3.3.3); S = I - O


Duration, 
D (min)


Growth 
factor Z1


M5 
rainfalls 


(mm)


Growth 
factor Z2


100 year 
rainfall, 
M100 
(mm)


Inflow 
(m3)


Outflow 
(m3)


Storage 
required 


(m3)


5; 0.37; 7.1; 1.84; 13.1; 3.96; 0.27; 3.69


10; 0.52; 9.9; 1.91; 19.0; 5.75; 0.53; 5.22


15; 0.63; 12.0; 1.94; 23.4; 7.08; 0.80; 6.28


30; 0.80; 15.3; 1.99; 30.4; 9.21; 1.60; 7.61


60; 1.00; 19.0; 2.02; 38.4; 11.64; 3.21; 8.43


120; 1.21; 22.9; 2.02; 46.3; 14.02; 6.42; 7.60


240; 1.45; 27.5; 1.99; 54.7; 16.57; 12.83; 3.74


360; 1.60; 30.5; 1.97; 59.9; 18.15; 19.25; 0.00


600; 1.79; 34.1; 1.94; 66.0; 20.00; 32.08; 0.00


1440; 2.24; 42.6; 1.87; 79.6; 24.11; 77.00; 0.00


Required storage volume; Sreq = 8.43 m3


Soakaway storage volume; Sact = l × d × w × Vfree = 8.43 m3


PASS - Soakaway storage volume


Time for emptying soakaway to half volume; ts50 = Sreq × 0.5 / (as50 × f); = 1hr 18min 50s


PASS - Soakaway discharge time less than or equal to 24 hours







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX D 
 


Indicative Drainage Layout 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


INDICATIVE DRAINAGE LAYOUT 


INDICATIVE LOCATION FOR 


SOAKAWAY 


PROPOSED 


SHED 


EXISTING 


SHED 


PROPOSED 


SHED SILT TRAP MANHOLE WITH 


REMOVABLE SILT BUCKET TO 


LIMIT FINES ENTERING 


SOAKAWAY 







 


INDICATIVE GROUND LEVEL LAYOUT 


GROUND LEVELS TO BE RE-


MODELLED TO REDUCE 


GROUND LEVEL 


PROPOSED 


SHED – FFL 


~67.800 


EXISTING 


SHED- FFL 


~68.308 


PROPOSED 


SHED- FFL 


~68.308 


EXISTING CONCRETE YARD TO 


BE RE-MODELLED TO REDUCE 


LEVEL AND PROVIDE LEVEL 


ACCESS TO NEW SHED 


GROUND LEVELS TO BE RE-


MODELLED TO PROVIDE 


OVERLAND FLOOD ROUTE 


BETWEEN BUILDINGS 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX E 
 


Overland Surface Water Exceedance Flowpath 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


OVERLAND FLOOD EXCEEDENCE LAYOUT 


PATHWAY BETWEEN SHEDS 


SET LOWER THAN FFL TO 


PERMIT EXCEEDENCE FLOW 


BETWEEN BUILDINGS 


PROPOSED 


SHED 


EXISTING 


SHED 


PROPOSED 


SHED 







 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX F 
 


Operation and Maintenance Tables 
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Table 1: Operation and Maintenance Requirements for Silt Traps/Trapped Gullies (Based 
on CIRIA C753 Table 14.2) 


Maintenance 
schedule  


Required action  Typical frequency* 


 


Routine maintenance Remove litter and debris and inspect 
for sediment, oil and grease 
accumulation  


6 monthly  


Change the filter media 


 


As recommended by 
manufacturer 


Remove sediment, oil, grease and 
floatables 


As necessary – indicated by 
system inspections or 
immediately following 
significant spill  


Remedial actions  Replace malfunctioning parts or 
structures  


As required  


Monitoring  Inspect for evidence of poor operation  6 monthly  


Inspect filter media and establish 
appropriate replacement frequencies  


6 monthly  


Inspect sediment accumulation rates 
and establish appropriate removal 
frequencies  


Monthly during first half year 
of operation, then every 6 
months  
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Table 2: Operation and Maintenance Requirements for Sludge Storage Tank (based on 


manufacturer’s recommendations) 


Maintenance 
schedule 


Required action Typical frequency*  


Regular maintenance  Check level of sludge  


 


After each wash-down 
operation 


Check alarm and controls are 
functioning correctly  


12 monthly  


Occasional 
maintenance  


De-sludge tank  As required by appointed 
waste operator 


Monitoring  If alarm sounds arrange immediate 
sludge removal  


As required  
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Table 3: Operation and Maintenance Requirements for Soakaways (Based on CIRIA C753 


Table 13.1) 


Maintenance 
schedule 


Required action Typical frequency*  


 


Regular 


maintenance  


Inspect for sediment and debris in 


pre-treatment components and 


floor of inspection tube or chamber 


and inside of concrete manhole 


rings 


Annually  


Cleaning of gutters and any filters 


on downpipes  


Annually (or as required 


based on inspections)  


Trimming any roots that may be 


causing blockages  


Annually (or as required) 


Occasional 


maintenance  


  


Remove sediment and debris from 


pre-treatment components and 


floor of inspection tube or chamber 


and inside of concrete manhole 


rings  


As required, based on 


inspections 


Remedial actions 


 


Reconstruct soakaway and/or 


replace or clean void fill, if 


performance deteriorates or failure 


occurs 


As required 


Replacement of clogged geotextile 


(will require reconstruction of 


soakaway) 


As required 


Monitoring  Inspect silt traps and note rate of 


sediment accumulation  


Monthly in the first year and 


then annually 


Check soakaway to ensure 


emptying is occurring  


Annually  


*During the first year of operation, inspections should be carried out at least monthly (and 


after significant storm events) to ensure that the system is functioning as designed and 


that no damage is evident. 
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Table 4: Operation and Maintenance Requirements for Filter Trenches 


Maintenance 
schedule 


Required action Typical frequency*  


Regular maintenance  None 


 


 


Occasional 
maintenance  


Remove silt and debris from 
inspection chamber 


As required 


Remedial actions Re-construct filter trench if evidence of 
heavy siltation or failure 


As required 


Monitoring  Inspect downstream PPIC for 
evidence of siltation and to ensure 
system is free-flowing 


Yearly 
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Table 5:  Operation and Maintenance Requirements for WPL Package Sewage Treatment 
Plant  


Maintenance 
schedule 


Required action Typical frequency*  


 


Monitoring Check air blower is operational Weekly 


 
Check beacon is not flashing, if 
flashing call service engineer 


Weekly 


Routine maintenance Air blower - inspect intake filter, clean 
or replace 


6 monthly 


Kiosk - visual inspection for damage 
repair or replace 


6 monthly 


Aeration chamber - visual inspection 
for damage, repair or replace 


6 monthly 


Outlet pipe - check for blockages, 
clean as necessary 


6 monthly 


Alarm - test alarm is functioning, repair 
or replace 


6 monthly 


Occasional 
maintenance 


Air blower - install service kit and filter 
kit (new diaphragms) 


18 monthly 


De-sludging - inspect level of solid 
settlement.  De-sludge when volume 
exceeds 70% 


6 monthly 
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prohibited. 
If you have received this email in error, please contact the sender and delete all copies. Opinions, conclusions or other information expressed or contained in
this 
email are not given or endorsed by the sender unless otherwise affirmed independently by the sender.

 

From: Hilary Saunders [mailto:h.saunders@northyorkmoors.org.uk] 
Sent: 04 June 2018 09:42

Subject: FW: Hilary WRT NYM-2017-0412-FL re St Athanasius E10772- nymnp drainage farm Bldg 31-
05-18
 
Morning Neil,
 
Please find attached comments from the County Council below.
 
Kind regards
 
Hilary
 
 
 
Mrs Hilary Saunders MRTPI
Planning Team Leader
Development Management
 
North York Moors National Park Authority
The Old Vicarage
Bondgate
Helmsley
York
YO62 5BP
 
Tel. no. 01439 772700
Web:  www.northyorkmoors.org.uk
 
 
From:  
Sent: 04 June 2018 09:40
To: Hilary Saunders
Subject: RE: Hilary WRT NYM-2017-0412-FL re St Athanasius E10772- nymnp drainage farm Bldg 31-05-
18
 
Dear Hilary,
 
Please see comments in relation to application NYM-2017-0412-FL in conjunction with email
correspondence below:
 

1. The submitted Flood Risk Screening Assessment does not consider all sources of flooding, this is
required. A NPPF compliant Flood Risk Assessment should be submitted for this application. The
FRA submitted should be appropriate for the level of flood risk for the development and
account for all sources of flooding and propose mitigation measures.

 
2. The assessment does not account for the effect that the proposed development will have on

flood levels, as this is likely to reduce the available flood plain for the nearby watercourse. It is
for the applicant to demonstrate that this is not the case.

 

http://www.northyorkmoors.org.uk/


3. For pollution matters, the LLFA will defer to the comments made by the Environment Agency.
 

4. Drainage proposals shows little consideration for the increased runoff from the roof area.
Details for the surface water drainage from the proposals are required. The applicant has
indicated that they will utilise soakaways for surfacewater discharge. It has not been
demonstrated whether soakaways are feasible. To establish feasibility, it is recommended that
the applicant carry out percolation tests in accordance with BRE 365 Digest.

 
If you would like any further detail please don’t hesitate getting in touch.
 
Many thanks
 

Gareth Roberts – Flood Risk Management Project Engineer
 
Mr Gareth Roberts, BEng (Hons) MSc | Flood Risk Project Engineer | Business and Environmental Services | Flood Risk
Management Team | North Yorkshire County Council | East Block | County Hall | Racecourse Lane | Northallerton |
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