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Climate Change Statement 

As Hydro-GIS Ltd is an environmental consultancy, we strive to reduce our impact on the 

environment and in particular limit emissions of CO2 and other greenhouse gases which contribute 

to global warming. The increased risk of flooding is a direct result of anthropogenic induced climate 

change and although this current study is not intended to recommend measures to reduce 

greenhouse gases, we strongly suggest our clients should always consider such measures, 

particularly at the property level; These can include: 

• The use of renewable energy for electrical power; 

• Using alternatives to fossil fuel for heating and cooking; 

• The use of electric and hybrid vehicles; 

• Recycling and re-use of materials, especially plastics and textiles; 

• Reducing the consumption of meat from grazing animals; 

• Eating locally sourced fruit and vegetables and avoiding produce imported from 

 great distances; 

• Supporting organisations aiming to reduce greenhouse gas emissions and environmental 

impact. 

Please let us know if you would be interested in a Carbon Footprint Assessment for your home or 

workplace. We can now provide a range of carbon accounting services to help you calculate, reduce 

and monitor your carbon emissions.   

Information Relating to Brexit 

Maps and information included in this report were produced by the UK Government to comply with 

the EU Floods Directive 2007/60/EC. Part of this work was for maps to undergo regular revisions 

for Local Authorities to provide continually updated flood risk and climate change information, and 

for Local Authorities to fund projects aimed at managing flood risk and the impacts of climate 

change at the local level. All of this work, including the funding of projects, has ceased since Brexit. 

There is as yet no commitment from the UK government to continue updating these maps, flood 

risk information and funding projects. Therefore under this current policy the UK is in a worse 

position as flood risk will increase. The responsibility is on companies, community groups and 

private individuals to address this issue themselves in order to keep informed about the ever 

changing risk of flooding.  
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SCOPE OF THE ASSIGNMENT 

Save Hardy’s Vale Community Group commissioned Hydro-GIS Ltd to undertake a hydrological 

review of the proposed Solar Park Project at North Dairy Farm, Pulham, Dorchester, North Dorset, 

DT2 7EA. The study included an assessment of the existing conditions at the site in terms of the 

environmental background and the risk of flooding. These components are presented in sections 1 

and 2 of the report.  A detailed review of the documents submitted to support the application 

pertaining to the assessment of the flood risk at the site is included in section 3. 

 

DIMENSIONS 

All units are given in metric with mm for rainfall, m or km for other dimensions, m above ordnance 

datum (AOD) for height, m2 , ha or km2 for area, cubic metres per second (cumecs) or litres per 

second (l/s/) for flow, metres per second (m/s) or per day (m/d) for infiltration.  

 

DISCLAIMER 

While every opportunity has been taken to ensure the accuracy of the information presented in this 

report, Hydro-GIS Ltd cannot be held responsible for errors or omissions in data provided by other 

parties. This document has been produced by Hydro-GIS Ltd for the sole use of the client: the report 

may not be used by any other party, without the explicit written permission of Hydro-GIS Ltd.  

 

This is the final report V3. 

CONTRIBUTORS: 

Harvey J. E. Rodda BSc PhD FRGS FRA review, reporting and project management 

Marcus Bruzzone BSc MSc  Background research and figures 

Suzi Kemp BA    Document review and formatting 
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EXCECUTIVE SUMMARY 

The proposed solar development at North Dairy Farm, Pulham, Dorset is in a rural location on moderately 

sloping land with an altitude between 77 and 94m AOD. It is underlain by mixed permeable and impermeable 

bedrock and the majority of the soils over the site are  characterised by low permeability and impeded 

drainage. 

The area is within the catchment of the River Lydden, a tributary of the Stour, and the site is crossed by two 

smaller streams, the Short Wood Brook and Parsonage Farm Brook. The annual rainfall is high, around 

1000mm, and subject to intense rainfalls events. Runoff is also relatively high at around 50%. 

There are no detailed maps showing the risk of river flooding at the site, the EA maps are based on the 

broadscale national modelling which is known to be inaccurate. Maps showing the risk of surface runoff 

show that this is high over the site and this has frequently been observed by local residents. Natural flow 

pathways will run across the site in a south to north direction. 

A flood risk assessment (FRA) undertaken by RMA Environmental has been reviewed. This report appears 

to be just an initial study which is lacking in background details and the results of site investigations.  

The FRA has assessed the risk of flooding from the solar panels based on the results of research in North 

America which were undertaken in a different climate zone and hydrological regime and are therefore not 

representative of the conditions at the study site. 

An estimate of the greenfield runoff from the development site has used an outdated method which is highly 

inaccurate and is not recommended by the latest SUDS guidelines. Revised estimates of surface runoff 

including urbanised scenarios should be made using the ReFH2 software in accordance with the SUDS 

guidelines. 

An initial surface water management plan has been proposed which is lacking in detail, not supported by 

field measurements and it is uncertain in the descriptions whether infiltration can be used or not. Output from 

the MicroDrainage software is presented but no attempt has been made to properly discuss these results 

which seem to indicate the proposed measures will not function. 
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1  Background Environment 

1-1 Introduction 

Information on the background environment is given in the following section in terms of the 

location, topography, geology, soils and hydrology.                                                                      

1-2 Site Location 

The proposed site is North Dairy Farm in the parishes of Pulham and Mappowder. It is located 

within Blackmore Vale between the villages of Pulham and Hazelbury Bryan (as shown in Figure 

1-1). The proposed development covers 0.78 km2, forming an irregular area with a centroid 

Ordnance Survey national grid reference (NGR) at ST729080. The site is in a rural area and is 

currently agricultural land, as shown in the satellite image in Figure 1-2. 

 

 

Figure 1-1   The site location at North Dairy Farm, as shown by the red outline. (background map OS Open Raster 

1:100,000). 
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Figure 1-2   The site location at North Dairy Farm, as shown by the red outline. (background map Google Earth). 

 

1-3 Topography, Geology and Soils 

The proposed site is situated in an area of moderately sloping topography, with the land falling in a 

predominantly south-west to north-east direction, from 94 to 77m AOD in altitude. A topographic 

map is shown in Figure 1-3 based on a Digital Terrain Model (DTM) which was generated from 

LiDAR data. This is where ground values are measured by laser from an airborne survey, giving 

levels as a grid of points at regular 1m spacing. The site is within 90m of the River Lydden, located 

to the north-west and flowing in a north-easterly direction. The site is drained by a tributary of the 

River Lydden, more details will be given in the hydrology section.  
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Figure 1-3   Topographic map showing the location of the proposed site (red outline). 

 

1-4 Geology and Soils 

The site is predominantly underlain with mudstones of the Kimmeridge Clay Formation, which 

overlays sandstones interbedded with argillaceous rocks of the Sandsfoot Grit Member at the 

southern site boundary. A fault trending from south-west to north-east cuts across these rock 

formations revealing the mudstones of the Hazelbury Bryan Formation and the overlaying Stour 

Formation that are, in turn, overlain by ooidal limestone of the Sturminster Pisolite Member and 

the interbedded limestone and sandstones of the Clavellata Formation. Further parallel faults cross-

cut the strata, once again, exposing underlaying Stewartby Member and Weymouth Member – 

Mudstone of the Oxford Clay Formation in the central area of the proposed site, conformably 

overlaid by an isolated outcrop of mudstones of the Hazelbury Bryan Formation, covering the area 

of the northern end of the site (see Figure 1-4). The Stewart Member and Weymouth Member 
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mudstones are also overlaid by River Terrace Deposits formed by sand and gravel where the 

drainage channels cut across the middle section and eastern and western borders of the site. 

Superficial areas of alluvium are present some 100m away from the site to the north-west along the 

River Lydden and along its tributary river approximately 100m to the east. 

The areas underlain by mudstone and clay are impermeable, whereas the area underlain by the 

limestone and sandstone are permeable and classified as a secondary aquifer (see Figure 1-5). These 

permeable areas are also identified as having a high vulnerability to pollutants discharged at ground 

level, according to information provided by DEFRA (2022). 

 

Figure 1-4   Details of the bedrock geology at the proposed site (from BGS, 2022). 
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Figure 1-5   Aquifer designation (DEFRA, 2022). 

 

Figure 1-6 shows the soil beneath the site to be classified as slowly permeable, seasonally wet, 

slightly acid but base-rich loamy and clayey soils in the centre area of the proposed site; freely 

draining shallow lime-rich soils over chalk or limestone towards the south-western borders; and 

slightly acid loamy and clayey soils with naturally high groundwater covering the northern area of 

the site (Cranfield University, 2022). The freely draining soils correspond to the areas of the site 

underlain by the limestone and sandstone, the areas with slowly permeable soils correspond to the 

mudstone bed rock and the floodplain soils are characteristic of the lower lying valley bottoms 

surrounding the River Lydden and the tributary watercourses. 
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Figure 1-6   Details of the soils around the proposed site (Cranfield University, 2022). 

 

1-5 Hydrology 

 

The site area is located within the catchment of the River Lydden, which is a tributary of the River 

Stour, which rises from the foot of the Chalk escarpment of the Dorset Downs and flows north into 

the Stour at Kings Mill Bridge, 9km north-east of the site. The River Lydden channel is 

approximately 90m to the north-west of the site. The site itself is drained by a tributary of the River 

Lydden, the Short Wood Brook which flows from the south towards the north and north-east, 

through the centre of the site. Another small stream, the Parsonage Farm Brook, borders the site 

along the north-eastern boundary. These two streams merge at the northern constriction of the site 

and the combined watercourse joins the River Lydden  some 150m to the north.   
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The flow is not monitored on the River Lydden, the nearest gauging station is on the River Stour at 

Hammoon where flow has been measured since 1968. Here, the catchment area is 523km2 and 

according to the UK Hydrometric Register (Marsh and Hannaford, 2008) the mean annual rainfall 

is 873mm, the mean annual loss is 460mm and the mean annual runoff 413mm. The annual rainfall 

for the Lydden catchment is likely to be higher as this includes the higher ground of the Dorset 

Downs, where annual totals exceed 1000mm (as shown in Figure 1-7). 

 

Figure 1-7   The Mean annual rainfall of the River Stour catchment (CEH, 2022), with the site location marked by 

the red arrow. 

 

The Stour at Harmoon has a baseflow index of 0.32. This is an indication of the proportion of the 

flow from groundwater. The index ranges from 0 – 1, from totally surface water fed to totally ground 

water fed flows. The value of 0.32, which is quite low, shows it is a predominantly surface water 

fed river. The Short Wood Brook flowing through the site is likely to have a similar value, as the 
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maps show its source on the permeable geology but the majority of its path across the impermeable 

clay and mudstone areas. This information would be confirmed from more detailed hydrological 

modelling at the site. 

 

2 Flood Risk 

2-1 Historical Flooding 

As the site is a rural location rather than a specific town or village, information on historical flooding 

is difficult to come by. A search of the River Lydden in the British Hydrological Society 

Chronology of Hydrological Events did not come up with any results. For a wider search there were, 

however, plenty of entries relating to the River Stour, including reports of flooding in the towns and 

villages of North Dorset in December 1979. The gauging station records on the Stour can be used 

as a surrogate for recent historical flooding in the area, as shown in Figure 2-1. The event from 

27/12/1979 did give the highest flow on record at 236.4 cumecs, followed by more recent events in 

December 2013 (216.7 cumecs on 24/12/2013) and October 2000 (192 cumecs on 30/10/2000). 

 

 

Figure 2-1   Maximum annual flows for the River Stour at Harmoon. 

 

The Strategic Flood Risk Assessment for Bournemouth, Christchurch,  East Dorset, North Dorset 

and Salisbury (Halcrow Group 2008) and the updated North Dorset SFRA (JBA, 2018) both include  

a discussion of historical flooding over the region and showing historical flood outlines and other 

information. Although this does not include any mapped historical floods around the proposed solar 

farm site there is a point from the EA flood reconnaissance information system (FRIS) shown at 

Boywood Farm. The FRIS is a database started by the EA in 2001 which records all flooding events, 

regardless of their source.  The EA also have a national historical flood outline dataset available as 

a geographical information system (GIS) format data layer. However this does not show anything 

over the development site or the neighbouring River Lydden. The closest area of historical flooding 

is shown for the River Stour.   
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As Short Wood Brook draining through the site is a much smaller catchment, it would be 

particularly responsive to intense rainfall events giving rise to flash floods. The British Rainfall 

Digital Archive (BRDA) has records of extreme UK rainfalls dating back to 1866. A search of this 

archive found examples of observed extreme rainfalls around the site, as shown in Table 1.  

Table1. Extreme 24-hour rainfalls from the BRDA (Oasis Hub 2022) 

Date Rainfall 

(mm) 

Rain gauge name Distance 

from Site 

12/11/1888 94.5 Hazelbury Bryan 1.8km NE 

27/08/1892 74.9 Hazel Bryan Rec 1.6km E 

29/12/1897 60.0 Hazel Bryan Rectory 1.6km E 

05/10/1929 86.4 Whitchurch (Holwell) 4.3km NW 

18/07/1955 108.0 Glanvilles Wootton (Manor House) 4.8km W 

18/07/1955 78.7 Holwell (Little Westbrow) 4.3km NW 

04/11/1966 58.9 Little Westbrow 4.1km NW 

04/11/1966 56.6 Stockhouse 4.7km N 

04/11/1966 54.9 Glanvilles Wootton Manor 4.8km W 

 

The archive lists all rainfall observations which exceeded 50mm in one day (or 2 inches in old 

measurements). Such falls would be notable and cause surface water flooding and river flooding in 

responsive surface water catchments. One particular event stands out for the magnitude of the falls, 

that is the observations on 18th July 1955, with 108mm at Glanvilles Wootton Manor House and 

78.7mm at Holwell. These rainfalls are associated with the Martinstown storm which caused the 

greatest observed standard 24-hour rainfall on record in the UK of 279mm and led to catastrophic 

flooding in the area around Weymouth. This was caused by a small depression which originated in 

the Bay of Biscay and moved north-east across the English Channel and characterised by intense 

convective cells within a larger area of continuous frontal rain.  

Local residents have observed frequent flooding in the area, commonly areas are inundated on 

multiple occasions over the course of the year.  Figure 2-2 shows flooding outside Boywood Cottage 

in Povert, west of Povert Bridge, on 31st October 2021. 
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Figure 2-2   Photo of flood water in Povert, west of Povert Bridge, on 31st October 2021. 

 

2-2 Current Flood Risk 

The current flood risk from river flooding and surface water flooding has been presented in the 

submitted flood risk assessment (FRA) for the site (as reviewed in Section 3) but the maps are 

reproduced here to provide a clearer picture of the flood risk at the proposed site. 
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Figure 2-3   EA River Flood Risk Map for North Dairy Farm. 

 

Flood Risk Maps from the EA show the current risk of flooding from rivers and are available in 

digital format on the internet. The EA define the severity of the flood by its return period. A flood 

with a 1 in 100-year return period is expected to occur on average just once in a period of 100 years 

and is referred to as a 100-year flood in this report. The map in Figure 2-3 shows the Flood Zones 

which are defined as Flood Zone 3 – high risk (the area within the 100-year flood extent), Flood 

Zone 2 – medium risk (between the 100-year extent and the extreme flood outline) and Flood Zone 

1 – low risk (outside the extreme flood outline. The extreme flood outline is a combination of the 

predicted 1000-year flood extent and the worst historic flood outline. The EA now tend to use the 

term annual exceedance probability (AEP) as a percentage when providing flood risk information 

as the notion of a 100-year flood is often taken incorrectly by non-specialists as the time interval 

between floods. The 1% AEP equates to the 100-year flood and 0.1% AEP equates to the 1000-year 

flood. 

The map shown in Figure 2-3 shows only small areas along the western and eastern margins are 

within Flood Zones 2 and 3 but the majority of the site is in Flood Zone 1. The map shows flood 

extents however which are the result of a general countrywide mapping programme undertaken in 

2003/4 and is of questionable accuracy due to a number of reasons. The predicted flows were based 
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on an automated approach from the original Flood Estimation Handbook (IH, 1999). It should be 

noted the Flood Estimation Handbook (FEH) software has been updated on 2 occasions since the 

maps were generated (2007 and 2015) and also uses additional hydrometric data covering the period 

up to 2013. The general method does not account for any channel storage and uses a course 

representation of the river channel based on spot heights every 5m obtained from a high-altitude 

airborne survey, rather than using the actual mapped extent of the channel. Not only does this 

method ignore the impact of the channel storage, but it also does not take into account the effect of 

any structures along the channel. Bridges (such as Povert Bridge), culverts and sluices can all cause 

constrictions to the flow of water and produce locally higher water levels than would be assumed 

for a uniform, un-obstructed channel. The use of the 5m topographic data results in the blocky 

outline of the predicted flood extent when viewed at a large scale. Since the time that these maps 

were generated, much higher resolution data is available as shown by the 1m DTM used in Figure 

1-3.  The general mapping does not predict the flood levels along the selected river section and 

should only be used to indicate whether a more detailed study should be undertaken. In the absence 

of any data from the EA, a more detailed study including hydrological and hydrodynamic modelling 

would be required to provide estimates of flood flows and levels at the development site. 

The EA map of surface water flooding is shown in Figure 2-4. These types of maps are generated 

by considering flow pathways over the land surface and the maximum depth resulting from a 

specified extreme rainfall event. The flooding is normally experienced in urban areas where the 

impermeable surfaces promote the flow of water over the surface. The maps in this instance 

generally show the highest areas of surface water flood risk following the River Lydden and its 

tributaries, along the margins of the site as with the river flood risk maps, but the surface water 

maps also include an area of high risk within the site pertaining to the Short Wood Brook which 

flows through the site.   However, the EA maps only consider the path water may take if it was 

flowing over an impermeable surface such as an entirely urbanised area and the flow over the rural 

land at the site will be affected by the soil type and the state of antecedent wetness.  

In addition to the EA map of surface water flood risk, another assessment of potential surface water 

flooding was made by using the Spatial Analyst extension of the ArcGIS software to generate flow 

pathways over the area surrounding the development site. These are shown in Figure 2-5 and 

represent the natural path that water would take over the surface for any cell with an upstream 

contributing area greater than 1 ha. 
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Figure 2-4   EA Surface Water Flood Risk Map for North Dairy Farm. 

 

 
Figure 2-5   Flow pathways for the area around the development site shown in blue, with the DTM shown as the 

shaded 3-d topography. 



Hydrological Review of North Dairy Farm Solar Project, Dorset                                                                          February 2022 

 

 

 Flood Risk - 17 

 

The flow pathways generally replicate the information shown on the EA surface water flood maps, 

picking up the Short Wood Brook through the centre of the site and the Parsonage Farm Brook 

along the north-eastern boundary of the site. There is an additional pathway along the north-western 

boundary of the site flowing parallel to the River Lydden. This information is often requested to 

assist with any surface water management plan to optimise the layout so that features can be aligned 

with the general direction of the surface water flow. 

The risk of groundwater flooding at the site should also be examined. This is a term which is often 

miss-used when describing flooding mechanisms. Nearly all streams and rivers orginate from 

springs issuing from the ground so they have a ground water component. Aslo many soils have a 

reduced permeability at depth so water can be observed as subsurface water, during excavation. 

True groundwater flooding is experienced in areas of permeable geology, such as the Chalk where 

after prolonged wet periods the water table will rise and springs, dry valleys and ephemeral streams 

will start floowing. The site has a small part shown to be underlain by permeable geology (Figures 

1-4 and 1-5). Depending on the local soil and slope conditions, this may be an area where springs 

may issue, but that can only be confirmed by observations at the site. The EA do not have any maps 

showing the risk of groundwater flooding, maps are shown in the SFRA which have been generated 

using the British Geological Survey Susceptibiliy to Groundwater Flooding (JBA, 2017). These 

show part of the site following the location of the tributary stream has the potential for groundwater 

flooding to occur at the surface, although the quality of the maps is poor and they have not been 

reproduced in this report. 
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3 Review of the RMA FRA Report 

One of the key tasks of this study was to review the flood risk assessment (FRA) report produced 

by RMA Environmental to accompany the planning application at the site. This was the focus of 

the review although other documents were provided as listed in Section 3-1. 

 

3-1 Document Contents 

The following documents were provided by Save Hardy’s Vale Community Group for Hydro-GIS 

to review; 

 

Document File Name: FRA  P-FUL-2021-

01018__R011_North_Dairy_Farm_Solar_FRA_and_Drainage_Strategy (4) 

North Dairy Farm Solar Park FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY 

Document Ref: R009 

RMA Environmental, 75 pages total.  

Introduction (pages 1-3), Baseline Environmental Conditions (pages 3-5), External Flood Risk 

(pages 5-10), Drainage Assessment (pages 10-16), Conclusions (page 17). Appendix; 

Topographical Survey, EA Flood Data, MicroDrainage Estimates. 

 

Document File Name: AGENT P-FUL-2021-

01018__R018_North_Dairy_Farm_Solar_Park_Application_Update_One (3) 

Planning Application Update letter to Dorset council, dated 24 Sept 2021  

Provided by Aardvark Environment Matters. 27 pages total.  

 

Document File Name: DC FLOOD P-FUL-2021-01018__PLN21-034_-

_P_FUL_2021_01018_-

_North_Dairy_Farm_Access_To_North_Dairy_Farm_Pulham_Dorset_DT2_7EA (1) 

Copy of email correspondence to Dorset Council  

From Chris Osbourne, Flood Risk Engineer at Flood Risk Management. 5 pages total. 

Document File Name: SHV FLOOD DRAFT 7  10012022 

Letter to Rob McDonald, Dorset Council Planning team, ADDITIONAL COMMENTS ABOUT 

FLOODING – JANUARY 2022 response to planning application 

From Save Hardy’s Vale Community Group, dated 10th Jan 2022. 11 pages total. 

 

3-2  Review of FRA Background Information 

The review focused on the RMA FRA, which would appear to be a substantial document of 75 

pages. However as the contents above have shown, the actual written only amounts to 14 pages, 
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with the majority of the document made up of appendices including drawings, third party 

correspondence and data, and printouts from modelling software. Following the assessment of the 

background environmental information and flood risk in Sections 1 and 2 of this current report, a 

review of the RMA FRA clearly identifies areas where information is lacking. The basic 

background information on the topography, geology and hydrology of the site is limited. The 

topography is only presented in relation to the site itself, with a topographic survey included in 

Appendix A. The scale which this is reproduced in the PDF makes the survey difficult to read and 

it is impossible to identify the overall landscape features. The RMA FRA would benefit from a 

general topographic map such as in Figure 1-3 of the current report. Likewise, although some 

information on the geology is present, there are no maps showing the geology or hydrogeology. No 

information at all is given on the soils of the site and surrounding area, and the discussion on the 

hydrology is limited to the location of water courses rather than any discussion on the catchment, 

water balance and flow regime. 

The FRA has appeared to only consider the development site itself and not provided information 

on the surrounding area which is critical in terms of the hydrology. This would be important for 

understanding the impact of water flowing to the site from outside of the boundary, and water from 

the site contributing to the flow in watercourses and having a potential impact on areas downstream. 

There are no photos of the site. It would normally be expected that consultants undertaking a FRA 

would visit the site and, at the very least, undertake a walk-over survey to assess the ground 

conditions and inspect the local drainage. Having a photographic record would instill confidence 

that the consultants have visited the site. Without any such evidence it suggests that the consultants 

have undertaken a purely desk-based exercise without visiting the site.  

In addition to the lack of photos, there are no ground investigations for the site. As part of a FRA, 

especially where surface water management has to be considered, it is normally expected that 

recommendations for surface water management are supported by infiltration tests, trial pits and 

shallow boreholes. These would identify the rate of infiltration, the depth to the seasonal high 

groundwater and the soil conditions within the top couple of metres. 

3-3 Review of FRA Assessment of Flood Risk 

The information relating to flood risk appears to be entirely based on the EA  Flood Maps at the 

site and information listed in the Strategic Flood Risk Assessment. No other sources have been 

considered despite the ease of access to this data through internet searches etc. The lack of any other 

data, in particular given that extreme rainfalls and flash flooding have been observed in the past, 

does not give confidence in the ability of RMA to provide an adequate plan for the management of 

surface water.  

The RMA FRA shows the proposed development area of the solar farm to be entirely outside of the 

high and medium Flood Risk Zones, and also identifies the flood zones being from the general 

methodology and suggests that this is an overestimate. This is generally accepted, particularly for 
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predominantly groundwater fed catchments, although observations from local residents have 

claimed that the actual flood extents are greater than those shown by the EA mapping and have 

photographic evidence to support this (e.g. Figure 2-2). It is not known whether this is from water 

spilling out-of-bank or from surface water runoff and ponding, although the photos showing water 

streaming off fields and the road is more likely to be the latter given the slowly permeable soils and 

general under-design of field drainage schemes. 

Given the size and nature of the development it would be expected that proper design flood levels 

are provided as a basis for the estimating safe levels for the vulnerable parts of the development 

such as the proposed buildings housing the electrical components. These can only be defined if an 

estimated flood level is given. No such levels have been given in the FRA and the only indication 

of potential flood depth is based on the EA’s general flood zone maps which have a vertical 

resolution to the nearest 0.5m and are therefore too coarse for any site-specific assessment. 

3-4 Review of Surface Water Management 

The RMA FRA has a large section on the surface water management of the developed site, however, 

it is lacking recommendations for any measures which should be implemented during the 

construction phase of the development and fails to discuss any of the potential impacts of the 

construction process (including the movement earth, vehicle traffic around the site and the storage 

of materials).  

The discussion of the risk of flooding from the operational site is limited to reference to a scientific 

paper by Cook and McCuen (2013) on the hydrological response of solar farms. The paper is the 

result of a study in North America (Maryland) which considers the impact of extreme rainfall events 

on the hydrology of an area which has undergone a change of land-use from agricultural land into 

a solar farm. The paper is suitably rigorous in its detail, however, the environment where it is set is 

considerably different than that of the current study site. The location of the research study is near 

the City of Baltimore, at a latitude of 39 degrees north. This is considerably further south than the 

Dorset site (51 degrees north) and a comparable latitude with southern Spain and Italy. The climate 

of Baltimore is an east coast humid type, with warm wet summers and cold dry winters and a 

summer precipitation maximum. The precipitation falls predominantly as snow over the period 

December to March, so the impact of rainfall would be at the time of year when temperatures are 

highest and plant growth at its maximum. The Cook and McCuen study also uses a simple soil 

classification from the US Soil Conservation Service based on just 4 groups and again appropriate 

to North America rather than the study site. 

The hydrological regime for Dorset is entirely different, with a winter maximum of rainfall, snow 

being rare and flooding generally occurring during the winter months when there is no plant growth 

(hence no uptake of water), soils are saturated and have a greater propensity for generating surface 

runoff. Over recent years the UK has experienced record winter rainfalls over prolonged periods, 

such as December 2013–February 2014 and in February 2020. During these episodes it was a 

common site to see water streaming off agricultural land. 
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It is therefore highly uncertain to base the whole assumption, that solar panels would pose no 

increase in the risk of surface water flooding, on a scientific study undertaken in a completely 

different climate zone and hydrological regime to the proposed development site. A more detailed 

study should be undertaken to properly assess both the impact of the solar panels on the amount of 

surface runoff through concentrating the rainfall and also the impact of soil erosion. Such a study 

should also properly consider the effect of the slope of the land. The RMA FRA cited that the Cook 

and McCuen study assessed the impact of slope by considering the hydrological response for areas 

of 1% (0.01 m/m) and 5% (0.05 m/m) and concluding there was no significant difference. Using 

the DTM, the mean slope across the site has been calculated at 28% with a maximum of 61% (which 

is associated with the river banks). A plot of the slope across the site is shown in Figure 3-1. 

Significant areas in the south of the development site are shown in yellow as having a slope greater 

than 5%. The impact of the areas with slopes greater than 5% should be properly considered. 

 

Figure 3-1   The slope of the proposed solar farm development area given in %. 

The assessment and management of surface water runoff for the proposed development focusses 

entirely on the Substation in the centre of the solar farm where a building and vehicular access is 
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proposed. The RMA FRA gives very little details on the proposed layout, although it does attempt 

an estimate of the greenfield surface runoff from the site. This is, however, based on the old IH 124 

methodology (Marshall and Bayliss, 1993) which is an entirely inappropriate and outdated method. 

It is conceptually and mathematically wrong, it makes use of inaccurate paper maps, look-up tables 

rainfall data from the 1970s so does not incorporate any of the climate change signals which have 

been apparent over the past 50 years. It has been shown to produce considerable underestimates of 

the true surface runoff from a plot scale 1 ha site (Rodda and Hawkins 2012). The current SUDS 

guidelines (Woods Ballard et al, 2015) state that the IH 124 method should not be used and 

recommend the ReFH2 software (Wallingford Hydro Solutions, 2016) as the standard method for 

estimating greenfield surface runoff at the plot scale. For a proper surface water management plan, 

the RMA FRA must be revised using the ReFH2 greenfield flow estimates and the ReFH2 estimates 

for an urban scenario incorporating the areas of the panels and any other impermeable surfaces. 

There is considerable uncertainty in the RMA FRA about the use of infiltration as a measure to 

attenuate any surface water from new areas of impermeable surfaces at the site. It is normally the 

case that any surface water management plan will be guided by infiltration testing undertaken at the 

site according to BRE 365 as stipulated in the SUDS guidelines. The soils for the majority of the 

site are described as slowly permeable and seasonally wet, or floodplain soils with naturally high 

groundwater. Based on this description, it is unlikely that infiltration would be appropriate as the 

soils would either not have a high enough infiltration rate, or the seasonal high water-table would 

be within 1m of the surface and therefore infiltration features would not properly function.   

The RMA FRA has not considered the soil conditions at the site and not undertaken any infiltration 

tests, therefore has no information on whether infiltration would be appropriate. Despite this, the 

recommendations to ensure that surface runoff from the developed site does not exceed the 

greenfield flow through section 4 of the report, continually promote the use of infiltration, for 

example: paragraph 4.19 “ The invert of the sub-base should be level to allow infiltration to occur 

evenly”; and paragraph 4.20 “The permeable sub-base would receive surface water from the 

containers and would promote infiltration to the ground without concentrating runoff”.  The report 

also states in paragraph 4.3 “With the below mitigation it is considered that the Site will mimic the 

existing greenfield runoff arrangement and, therefore, it is not considered necessary to undertake 

infiltration testing…”.  

The RMA FRA then goes on to say in paragraph 4.33 “ The reported hydrological characteristics 

of the Site suggest that infiltration may not be feasible; however, this will be confirmed via 

infiltration testing during the detailed design stage.” This appears to contradict the earlier 

statements and supports the notion that the whole FRA document is purely an initial study and that 

a more detailed report will be issued at a later stage. There is, however, no indication in the 

introductory section of the FRA or the introduction to the drainage assessment section (section 4) 

that there will be a further, more detailed design component to the reporting.  
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The proposed drainage design includes a swale in the centre of the development to manage surface 

water runoff from the housing. The purpose of a swale is to provide temporary storage of excess 

water and allow this to gradually infiltrate into the soil. As there are no infiltration rates or depth to 

the water table there is no information to support whether this would be possible. It appears that 

RMA are including a controlled outlet from the swale, which in this case the correct terminology 

should be an enhanced swale, as it is therefore providing the role of a ditch to convey water to 

elsewhere.  

The results of MicroDrainage simulations are shown in Appendix C of the report. This is a 

commonly used drainage design software which can simulate the performance of a drainage system 

following a design rainfall input. There is, however, no descriptive interpretation of the modelling 

results; merely the printed output from the MicroDrainage. The report has stated that the 100-year 

rainfall + 40% allowance for climate change has been applied, looking at the MicroDrainage output 

the software has used the FEH 1999 rainfall estimates. These have been updated in 2013 and the 

latest values should be used to incorporate observations which have shown the impacts of climate 

change. There is also concern that the status of the MicroDrainage output for all simulations listed 

“flood risk” for the spares containers and welfare container, and the majority of the scenarios were 

listed as “flood risk” for the transformers, substation track control room and switch room. The 

simulations for the transformers also gave the warning: “outflow is too low, design is 

unsatisfactory”.  These status reports and warning messages warrant a full explanation in the RMA 

FRA, but nothing is provided. 
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4 Conclusions 

 

This study has identified the proposed development site being in a moderately sloping rural area 

underlain by mixed permeable and impermeable geology, with largely slowly permeable soils. The 

site is located close to the River Lydden and  includes tributary stream flowing through the centre 

and along the north-eastern boundary. Current data shows a relatively high annual average rainfall 

(around 1000mm), with a significant annual runoff of around 50%. It is also in an area susceptible 

to particularly intense rainfalls, as shown by historical data. 

The risk of flooding from main rivers at the site is predominantly low, based on the EA Flood Zone 

Maps, however, this is highly uncertain since no detailed river flood risk mapping studies have been 

undertaken in the area and the maps use a general countrywide methodology which is known to be 

inaccurate. There is potential for surface water flooding at the site, and the emergence of 

groundwater from permeable underlying strata. 

The FRA undertaken by RMA Environmental as part of the proposed planning application 

represents an initial desk-based study which is lacking in detail and has no results of any site 

investigations. Background information is lacking, no predicted flood levels have been identified, 

the assessment of risk from the development is based purely on the findings of a study in North 

America which is not appropriate for the local conditions at the site. Estimates of greenfield surface 

runoff are based on an outdated method and the results of drainage design software are not properly 

discussed and remain highly questionable.  

A revised FRA should be requested including estimates of the design flood levels at the site based 

on detail hydrological and hydrodynamic modelling, proper estimates of greenfield and developed 

site surface runoff using the ReFH2 software in accordance with SUDs guidelines, and field 

measurements of soil infiltration rates and the seasonal high groundwater. A detailed design of any 

drainage features should also be included. 
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