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5.0 OPERATION AND DECOMMISSIONING 

5.1.1 During the operational and decommissioning phases the general SuDS 

approach adopted during construction will continue to be used with the swales 

and attenuation basin at the BESS compound remaining and becoming part 

of the permanent works through until decommissioning. 

5.1.2 However, temporary features such as silt fences and geotextile matting can 

be removed given the reduced pollution hazard during the operational phase, 

and reinstated as required at decommissioning. This hazard is reduced due 

to a decreased frequency in the movement of plant, materials, equipment and 

people on the Site as well as increased vegetation over time. 

5.1.3 A Decommissioning Surface Water Management Plan will be prepared prior 

to decommissioning. The plan will be agreed with the relevant planning 

authority prior to decommissioning works commencing and will involve 

monitoring of groundwater and surface water quality prior to, during and for 

an agreed period of time after decommissioning has taken place.  
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6.0 STORAGE VOLUME 

6.1.1 Storage volumes will be provided on Site during construction and operation. 

The primary purpose of storage during construction is to provide sufficient 

treatment of surface water run-off and reduce run-off rates and volumes from 

impermeable areas. During operation, these principles remain the same, 

however there is a formal requirement to attenuate post-development flows 

and run-off volumes to pre-development greenfield conditions.  

6.1.2 To guide the provision of storage volumes for during the operation phase of 

the Scheme, the geology and soil characteristics for the Site was reviewed 

using BGS Geology Viewer14 and Soilscapes15, respectively. This indicated 

that the Site is underlain by bedrocks of mudstone with low permeability and 

has areas of clayey soils with slightly impeded drainage potential.  

6.1.3 On-site water supply will be provided for the East Park BESS in the event of 

a fire in accordance with the National Fire Chief Council (NFCC) guidance on 

the design and layout of BESS16. . The guidance recommends that 

consideration should be given within the site design to manage water run-off 

such that, in an emergency, polluted water may be safely contained and 

treated. This will reduce the risk of polluting groundwater or local 

watercourses. Based on the Site’s geology, soil characteristics and the NFCC 

guidance, the main principle underpinning the outline drainage plan is to 

provide sufficient storage for surface water run-off from the impermeable 

bunded area and tracks associated with the East Park BESS and substation. 

The storage provided will also be able to store contaminated water from the 

BESS compound in emergencies.   

6.1.4 The following sections detail how greenfield run-off rates have been estimated 

and used to determine required storage volume for run-off from the proposed 

 
 
14 BGS Geology View, 2025. Available at: https://www.bgs.ac.uk/map-viewers/bgs-geology-viewer/ 
15 Landis Soilscapes Viewer, 2025. Available at: https://www.landis.org.uk/soilscapes/ 
16 National Fire Chiefs Council (NFCC) Grid Scale Battery Energy Storage System planning – Guidance for FRS. 
November 2022. 

https://www.bgs.ac.uk/map-viewers/bgs-geology-viewer/
https://www.landis.org.uk/soilscapes/
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impermeable areas. It also provides details on the specific SuDS features 

being used to manage surface water at the Site during the operation phase. 

6.2 Site Characteristics 

6.2.1 The Site extends to approximately 773 ha and for ease of reference has been 

subdivided into East Park Sites A to D, in which all the proposed above ground 

infrastructure as part of the operational scheme will be located, as shown in 

Figure 1.  

6.2.2 The BESS and Substation compound will have an impermeable surface finish 

(likely to be concrete or an impermeable membrane) to meet the National Fire 

Chiefs Council (NFCC) guidance mentioned in paragraph 6.1.3. The 

compound will be designed such that any run-off can be directed towards an 

adjacent storage feature shown as Work No. 6B on the Works Plan 

[EN010141/DR/2.3].  

6.2.3 The access tracks throughout most of the Site will be constructed of 

permeable compacted stone, except for the tracks within and around the 

BESS and Substation compound and the track along the access route from 

the Main Site Access at the B645. Tracks internal to the BESS and Substation 

compounds will be constructed of concrete or asphalt. 

6.2.4 The land take requirements for the PV panels will be 28% of the overall Order 

Limits. However, the panels will be installed at a fixed angle and will be 

elevated on pile driven support frame mounting structures arranged in rows 

on an east-west axis facing south. The maximum height of the panels along 

the top (northern) edge of the array will be 3.0m above existing ground levels, 

and the minimum height along the bottom (southern) edge of the array will be 

0.8m above the existing ground levels. Therefore, natural ground surface will 

be left below the panels. The grass sward beneath the panels will also be 

reinstated and maintained to prevent any potential erosion and rilling. The 

vegetation under and between the panels will maintain/improve the existing 

hydrological regime, i.e., allow run-off to follow drainage pathways to ditches 

or watercourse as it would at pre-development conditions.  
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6.2.5 A point descriptor has been taken from the Flood Estimation Handbook (FEH) 

Web Service17 to define the hydrological characteristics of the Site. This was 

extracted at the centroid of the Order Limits. The single point descriptor in 

combination with the soil map data was sufficient for defining the hydrological 

characteristics, as the geology of the Site and surrounding areas are relatively 

homogeneous. The location of the point descriptor is shown in Figure 2. 

 

6.3 Greenfield Run-off Rates 

6.3.1 To estimate run-off and determine the volume requirements for the 

impermeable areas, greenfield run-off rates have been calculated for the 

Order Limits using the point descriptor data summarised in Table 1. The 

calculations are based upon a combination of the Standard Average Annual 

Rainfall (SAAR), base flow index (BFIHOST) and the portion of time soils are 

wet (PROPWET).  

Table 1 – FEH Point Descriptor  

Point Descriptor Value 

SAAR (mm) 554 

PROPWET (mm) 0.24 

BFIHOST 0.376 

 

6.3.2 Run-off rates for the existing greenfield land have been calculated using 

ReFH2, which is the current recommended method outlined in the CIRIA 

SuDS manual18. The rates and volumes have been estimated over the entire 

Site area and for a range of storms up to and including the 1.0% AEP event 

plus a 25% central allowance for climate change for the Upper and Bedford 

Ouse Management Catchment. The 25% allowance is based on the EA’s 

 
 
17 UK Centre for Ecology & Hydrology, 2025. Flood Estimation Handbook (FEH) Web Service.  
18 CIRIA (2015), The SuDS Manual (C753)  
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guidance for climate change allowance in flood risk assessments19, which 

recommends the central allowance for the 2070s epoch (2061 to 2125) is 

used for developments with a lifetime up to 2061 and 2100. Table 2 below 

presents the greenfield run-off rates as the unit rate per hectare. The 

associated calculations are provided in Appendix 1.  

Table 2 – Greenfield Run-off Rates  

Return Period Greenfield Run-off Rate (l/s/ha) 

2-year 2.30 

30-year 4.95 

100-year 6.36 

100-year + 20% CC 8.13 

 

6.4 Estimated Volume 

6.4.1 The provision of SuDS storage at a site can be achieved by providing 

attenuation only storage – utilised to store run-off and release at equivalent 

greenfield rates.  

6.4.2 Given the expected ground conditions with poor infiltration, SuDS storage has 

been sized using the attenuation only approach. This is deemed acceptable 

considering the negligible loss of permeable area across the Site as outlined 

in Section 6.5 below. 

6.4.3 The hydraulic modelling package Causeway Flow was used to determine the 

storage volume required for the impermeable areas across the Site (i.e., 

within East Park Site D for  the BESS and substation compounds) for the 

design event, i.e., 1.0% AEP event plus a 25% climate change allowance. In 

this case, the maximum outflow rate from the attenuation storage is limited to 

the equivalent greenfield run-off rate for the design event over the 

 
 
19 Environment Agency (EA), 2016. Flood risk assessments: climate change allowances. 
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impermeable site area, 2.7ha for the BESS and substation compounds 

(including the ancillary buildings, tracks around compound and hardstanding 

for the storage tanks) and 0.4ha for the access track extending from the BESS 

compound to the B645. The volumes provided are an upper bound estimate 

of what will be required for the 1.0% AEP + CC design event. The lagoon is 

also required to temporarily store the 456,000 litres of on-site water supply 

provided in the event of a fire. 

Table 3 – Storage Volume Estimates  

Return Period 

BESS Compound Storage 
Estimate 

Access Track (extending from 
BESS compound) Storage 

Estimate 

m3 m3 

100-year 1,868 228 

 

6.4.4 Current guidance notes20 an aspiration criterion that a storage volume 

equivalent to 15mm of rainfall should be provided to improve stormwater 

quality (termed “treatment volume”) 15mm of rainfall equated to 150m3 of 

storage per hectare of impervious area contributing. The storage would be 

provided in line with the SuDS infrastructure shown in the indicative drainage 

layout plan in Figure 3. 

6.5 Surface Water Management Strategy 

6.5.1 Given the rural setting of the Site and the negligible impact the solar panels 

will have on surface water run-off, supported by a previous study21 on the 

hydrological implications of solar farms and the configuration of the panels 

outlined in paragraph 6.2.4, no hard engineered solutions are proposed in the 

surface water management strategy for the solar panels. As such, run-off 

management will be provided at the source through natural land 

management.   

 
 
20 Environment Agency (EA), (2013), Report – SC030219, Rainfall runoff management for developments.  
21 Cook, L. M., & McCuen, R. H. (2011). Hydrologic response of solar farms, Journal of Hydrologic Engineering, 
18(5), 536-541. 
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6.5.2 Proposed grassland under the panels is specified in the outline Landscape 

and Ecological Management Plan (OLEMP) [EN010141/DR/7.7]. This 

involves a mixture of grazing pasture or neutral grassland and species-

diverse grassland. Seeding will be carried out in accordance with BS 

4428:1989 Code of Practice for general landscape operations (excluding hard 

surfaces). Advanced seeding will take place between the last crop being 

harvested and the beginning of the construction phase. The purpose of 

advance seeding the areas will be to allow the grasslands to establish and 

suitably bind the soils prior to the start of construction. In this way, the 

grassland should be established once the solar panels are in place and would 

be able to prevent scouring along the panel driplines. Maintenance proposals 

for grassed areas under panels are discussed in Table 6 below. 

6.5.3 To support watering of the landscaped area under the panels, rainwater 

harvesting tanks are proposed within East Park Site D at the East Park 

substation and the storage, operations and maintenance building. The roofs 

of these buildings will intercept initial rainfall onto the area and provide a 

nominal amount of storage. The storage provided for rainwater harvesting has 

conservatively not been accounted for in attenuation storage calculations for 

the proposed drainage strategy.  

6.5.4 Surface water run-off from the impermeable areas in East Park Site D will be 

intercepted using a combined lagoon-swale system. Details on the combined 

system for each option are provided in the sections below. 

6.5.5 In the combined lagoon-swale system (see Figure 3), the lagoon will provide 

attenuation storage for the run-off from the impermeable BESS and 

substation compounds, ancillary buildings, access tracks around the 

compound and the storage tank hardstandings, and the swales will intercept 

run-off from the access tracks and act as conveyance channels.  

6.5.6 The BESS and substation compound will be impermeable and surface water 

run-off will be directed towards the adjacent detention lagoon. In normal 

operation the lagoon will allow for the attenuated discharge of surface water 

run-off into the proposed swale and then into an existing unnamed 
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watercourse located within the development boundary in the northeast of the 

Site. However, in emergency situations a sluice gate is being proposed to 

isolate the lagoon and to prevent contaminated run-off leaving the Site. The 

sluice gate will be an actuated gate control system integrated with the fire 

detection system, enabling automatic closure upon the activation of the fire 

alarm within the BESS compound. This will ensure that contaminated run-off 

is not discharged but contained for appropriate collection and treatment.  

6.5.7 The swales running parallel to the access tracks around the hardstanding will 

collect run-off from the tracks and discharge it into the lagoon via a culvert. A 

main conveyance swale will run parallel to the long section of the track 

extending from the BESS compound, which will simultaneously act as the 

conveyance channel from the lagoon while intercepting run-off from that 

section of the access track. A flow control will be used at the outlet of this 

main swale where its discharges to a nearby watercourse along the Order 

Limits on the B645. Based on the guidance for surface conveyance systems 

in the CIRIA SuDS manual22, the main swale is designed to convey the peak 

design flow rate from the total impermeable area. Its geometry, calculated 

using the Manning’s conveyance equation23, is a base width of 1.0m, total 

depth of 0.6m (includes a 300mm freeboard) and a top width of 4.6m, with 1 

in 3 side slopes. It will also have a 3m maintenance buffer on the side not 

adjoining the road.  

6.5.8 The drainage plan also proposes culverts for underground conveyance where 

required, such as to cross sections of the tracks to provide the required 

connectivity between adjacent swales and the lagoon. For the connection 

between the lagoon and main conveyance swale, the culvert must cross 

existing buried gas and water lines. The required distance from these lines 

and their depth will be confirmed with Anglian Water and National Gas to 

finalise the viability of the culverted connection between lagoon and main 

swale. Trial pits will be required to confirm the depth of these services, which 

 
 
22 CIRIA (2015), The SuDS Manual (C753)  
23 Chow, V. T. (1959). Open-channel hydraulics. ISBN: 978-1-93284-618-8. 
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will need to be known to finalise the alignment and levels for the proposed 

surface water drainage network. 

Water Quality Protection 

6.5.9 The capacity of the combined lagoon-swale drainage system to provide 

sufficient water quality protection for day-to-day use under normal conditions 

was assessed using the Simple Index Approach22. The pollution hazard for 

the impermeable areas can be classified as low based on a ‘low traffic road’ 

land use classification. The pollution hazard indices for the contaminant types 

at the low pollution hazard level are shown in Table 4 and the pollution 

mitigation indices for the proposed SuDS features are shown in Table 5.    

Table 4 – Pollution hazard indices for different land use classifications  

Land Use Pollution 
hazard level 

Total Suspended 
Solids (TSS) 

Metals Hydrocarbons 

Low traffic 
roads 

Low 0.5 0.4 0.4 

 

Table 5 – Indicative SuDS mitigation indices for discharges to surface water  

SuDS Component 
Mitigation indices 

TSS Metal Hydrocarbons 

Lagoon (Detention basin) 0.5 0.5 0.6 

Swale 0.5 0.6 0.6 

 

6.5.10 Based on the pollution hazard and SuDS mitigation indices presented above, 

the lagoon and swale will deliver adequate treatment of the run-off as the total 

pollution mitigation index for each contaminant type is equal to or exceeds the 

respective pollution hazard index for the contaminant type. 

6.5.11 In the event of a fire or other similar incident, the sluice gate will be 

automatically closed, and potentially contaminated water will be collected and 

treated off site. 
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Maintenance Plan 

6.5.12 The maintenance plan has been produced using the relevant guidance from 

the CIRIA SuDS Manual11 and the key maintenance items for the proposed 

drainage strategy have been broken down in Table 6.  

Table 6 – Operation and maintenance requirements for proposed drainage features 

Feature 
Maintenance Activity  Typical 

Frequency 

Lagoon 
(Detention 
basin) 

Remove litter and debris  Monthly 

Cut grass – for spillways and access route  Monthly (during 
growing season) 
or as required 

Cute grass – meadow grass in and around basin Half yearly  

Manage other vegetation and remove nuisance plants Monthly (at start, 
then as required) 

Inspect banksides, structures and pipework for 
evidence of physical damage 

Monthly 

 Inspect inlets, outlets and overflows for blockages, 
and clear if required. 

Monthly 

Inspect inlets and facility surface for silt accumulation. 
Establish appropriate silt removal frequencies. 

Monthly (for first 
year), then 
annually or as 
required. 

Check sluice and other mechanical devices  Annually 

Repair/rehabilitation of inlets, outlets and overflows  As required  

Relevel uneven surfaces and reinstate design levels As required 

Swale Remove litter and debris Monthly or as 
required 

Cut grass – to retain grass height within specified 
design range 

Monthly (during 
growing season 
or as required) 
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Feature 
Maintenance Activity  Typical 

Frequency 

Manage other vegetation and remove nuisance plants Monthly at start, 
then as required 

Inspect inlets, outlets and overflows for blockages 
and clear if required 

Monthly 

Inspect infiltration surfaces for ponding, compaction, 
silt accumulation, and record areas where water is 
ponding > 48 hrs 

Monthly, or when 
required 

Inspect vegetation cover Monthly for 6 
months, quarterly 
for 2 years, then 
half yearly 

Inspect inlets and facility surface for silt accumulation, 
establish appropriate silt removal frequencies 

Half yearly  

Repair erosion or other damage by re-turfing or 
reseeding 

As required or if 
bare soil is 
exposed over 
10% or more of 
the swale 
treatment area 

Repair erosion or other damage by returfing or 
reseeding 

As required 

Relevel uneven surfaces and reinstate design levels As required 

Landscaping  

Establishment Period (Years 1-5) 

 Inspect the ground around and under the panels for 
strips of bare soil (riling).  If it is found that strips of 
bare soil are occurring beneath the solar arrays due 
to rainwater run-off (rilling) then these areas will be 
scarified, the soil cultivated locally and then reduced 
to a fine till, and the areas re-seeded with an 
appropriate hardy water-tolerant grass seed mix. 

For grazed grassland, At times where the ground is 
very wet or waterlogged, then livestock will be moved 
appropriately to prevent the ground being churned up 
by hooves, which could encourage rilling and bare 
patches of soil. 

Monthly and 
following period 
of heavy rainfall 
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Feature 
Maintenance Activity  Typical 

Frequency 

 Grazing within the grazing pasture and neutral 
grassland will be restricted and rotated throughout the 
site to a small number of sheep following planting to 
thicken up the grass sward and maintain a minimum 
grass height of 50mm. More details provided in 
OLEMP 

Continuous 
review of grazing 
regime and 
groundcover 

 If required, for grazed grassland the grass will be cut 
after 3 months by mechanical strimmer to a height of 
minimum 50mm. 

For species diverse grassland, grass will be cut to 
75mm after first seeding and annually thereafter to 
150mm. 

Every 3 months 
(as required) for 
grazed grassland 

Annually for 
species diverse 
grassland 

 Planted areas will be inspected during periods of 
warm weather and drought. If it is considered that the 
ground conditions are too dry or the plants are 
showing signs of drought stress, the planted areas 
will be watered until weather conditions are 
considered suitable for watering to cease.  

As required - 
weather 
dependent 

 The sward composition of the grazing pasture will be 
reviewed annually to identify any problem weeds, 
such as ragwort, thistle, Dock etc, and management 
of these weeds would be undertaken as appropriate. 

Annually 

Operational Period (5 Years-) 

 The long-term management of the grazing pasture 
would continue as per the establishment period, with 
maintenance through grazing to achieve neutral 
grassland, and an annual cut in August of each year. 

The long-term management of the species-diverse 
grassland would continue as per the establishment 
period. 

Annually 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

7.1.1 The main conclusions and recommendations for the SWMP are outlined 

below and an indicative layout provided in the plans in Figures 2 and 3. 

• Good surface water management during construction is essential to 

ensure that sediment does not pollute downstream watercourses; 

• Vegetation cover would be retained for as long as possible and track 

construction phased to minimise the potential for soil stripping; 

• Temporary drainage pathways will be established to direct surface water 

away from at risk areas and towards the SuDS and surface water drainage 

network via sediment controls; 

• The aim of the drainage scheme will be to ensure that water from 

surrounding land is excluded from the Scheme and where this is not 

possible the volumes draining onto the Scheme are significantly reduced; 

• Further guidance provided in this document on construction activities, 

vehicle access/maintenance, felling and spillage control would also be 

followed to further ensure pollution control; 

• For the proposed road, where there are predicted (from pluvial flood 

mapping) or known areas of concentration of surface water run-off, it is 

recommended that V-shaped ditches (or shallow ditches combined with 

bunds), or recharge trenches be placed on the upslope side of the 

construction area; 

• Downslope of the construction areas, a filter strip would run along the 

entire length of the excavated construction area. Where there is enough 

space available it is recommended that the minimum filter strip width be 

set at 5m. Vegetation would not be disturbed within this filter strip to enable 

treatment of any direct run-off from earthworks; 

• Silt fencing is recommended as a primary treatment method within the 

earthworks. These will act to break up any preferential flow paths and 

divert and filter run-off. These would be set at regular intervals where 

necessary; 
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• It is recognised that some areas on site are more vulnerable than others 

and these may require additional surface water protection measures, 

including implementing a number of measures in series to ensure 

adequate treatment; 

• It is envisioned that during the operational phase, the general SuDS 

approach adopted during construction will continue to be used. However, 

several features such as silt fences will be removed given the reduced 

pollution hazard during the operation phase; 

• The SuDS solution for the PV panels is to use natural land management 

(i.e., reinstate and maintain vegetation cover) under and around the raised 

panels allowing overland flows similar to pre-development conditions; 

• The outline drainage plan is for the impermeable area in East Park Sites 

D. It uses a combined lagoon-swale system to provide SuDS storage with 

attenuation on site during operation to treat and manage run-off from the 

impermeable areas; 

• The lagoon will collect run-off from the BESS and substation compounds 

including tracks within and immediately outside the compound. It will also 

collect run-off from the O&M building and its hard standing. The swale 

system is divided into; (i) a series of swales running parallel to the tracks 

around the BESS compound that will convey run-off into the detention 

lagoon, and (ii) a main swale running parallel to the main track extending 

from the BESS compound to the main site access. This main swale will 

simultaneously intercept run-off from the main track section while 

combining and conveying this run-off with that from the lagoon. The main 

swale will discharge into a nearby watercourse at the main site access via 

a controlled outlet; 

• The lagoon will also collect contaminated run-off from the BESS 

compound (with the capacity to store the entire 456,000 litres of firewater) 

during an emergency. There will be a sluice gate that can be automatically 

closed in the event of a fire to contain this contaminated run-off; and 

• The estimated required volume for the lagoon is based on the 1.0% AEP 

rainfall event plus a 25% climate change allowance and the total 
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impermeable area of the BESS and substation compounds, ancillary 

buildings and tracks within and around the BESS compound.  
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ANNEX 1 – GREENFIELD RUN-OFF RATES 
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FIGURE 1 – SITE LOCATION AND SUBDIVISION
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FIGURE 2 – SITE AREA AND POINT DESCRIPTOR 

LOCATION
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FIGURE 3 – INDICATIVE DRAINAGE LAYOUT  




