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1 INTRODUCTION 

1.1 The following report outlines the scheme design philosophy with respect to surface water, foul 

and process drainage for a proposed Sustainable Energy project to be constructed on the Swale 

Estuary at Sittingbourne in Kent. 
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2 PROJECT DESCRIPTION 

2.1 The proposed project will comprise: 

 
� A sustainable energy plant with a fuel stock capacity of 550,000 tpa. 

 

The facility will use combustible non hazardous waste as the fuel source. 

In addition to the main fuel store, treatment, boiler and turbine buildings, ancillary development 

will comprise access roads, parking, weighbridge, maintenance and office areas. 

The current site layout is indicated on drawing figure 4.3D. 
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3 GROUND CONDITIONS/ADJACENT LAND 

3.1 A phase II site investigation undertaken by RPS in July 2009 indicates that the geological strata 

beneath the site comprise: 

 

(i)  

(ii) Cohesive made ground to maximum thickness of 4.5m. 

(iii) Cohesive alluvium to maximum thickness of 3.5m 

(iv) London clays to maximum thickness of 5m. 

 

These deposits overlay the solid geology associated with the Woolwich and Thanet sands and 

Cretaceous bedrock Chalk. 

Historical site investigation information made available by the landowner indicates the following: 

 

(i) The area of land to the north of the site was previously used to store coal. This area is 

indicated as hatched on the drawings. The made ground in this area retains a residual 

coal element. 

(ii) The area to the south of the site forms the Kemsley Waste Disposal Site (KWDS). This 

landfill area has recently been capped with clay. An access track forms the northern 

boundary of the KWDS. It is understood that methane  monitoring  stations are located 

along the path. Furthermore it is believed that leachate from the KWDS is discharged to 

an existing ditch located on the development site. 

It is proposed that the path is retained on its present line such that access is maintained post 

development. 
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4 GROUND WATER 

4.1 The site investigation groundwater monitoring indicates wide spread seepage within the made 

ground and alluvium layers. It is likely that this represents a perched system. A deeper 

groundwater system (most likely in continuity with the Swale estuary) was encountered at a 

depth of 14m below existing ground level. 

The London clay is classified as a non-aquifer. The Woolwich and Thanet sands are minor 

aquifers and the chalk bedrock is classified as a major aquifer. 
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5 EXISTING TOPOGRAPHY AND PROPOSED FINISHED 

LEVELS 

5.1 The existing site slopes gently from west to east towards the Swale estuary. 

 
The elevation at the western end is approximately 7.0m AOD and at the eastern boundary 

approximately 4.0m AOD. Finished floor levels for the proposed scheme are anticipated  to be 

set to a level of 6.30m. Thus part of the site will be in cut and part will require upfilling.
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6 ECOLOGICAL CONTEXT 

6.1 A phase I Habitat and Scoping Survey and assessment was carried out by RPS in June 2009. 

 

Much of the surrounding area to the north-east, east and south of the site is designated as SSSI, 

SPA and Ramsar notable for coastal grazing and salt marshes and intertidal habitat. 
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7 SURFACE WATER MANAGEMENT 

7.1 Overall Philosophy 

The current site generally comprises undeveloped marsh land (together with a stock pile area 

used by the adjacent paper mill). The construction and operation of the new development will 

therefore significantly increase the impermeable area of the site and hence the volume of the 

surface water run-off from the site and potentially the nature of the run-off in terms of its capacity 

to pollute receiving watercourses/bodies. 

The overall philosophy for the design of the surface water drainage system for the site 

development is therefore to manage surface water discharge sustainably and at source and to 

ensure that discharged waters do not constitute a pollution risk. 

This overall approach is in accordance with the requirements of Appendix F of PPS 25 

(Development and Flood Risk). PPS 25 has now been superseded by Planning Policy 

Framework (NPPF) with particular reference to paragraph 9 of the Technical Guidance to the 

NPPF published in March 2012. It is anticipated that the pollution risks identified and mitigations 

proposed in this document will satisfy the requirements of the relevant planning consultees such 

as the Environment Agency and Natural England. 

The Surface Water Drainage design is shown on drawing figure 4.25D. As shown on the 

drawing, it is proposed that all clean surface water from the site is discharged to receiving 

storage pond constructed on the site as shown on drawing figure 4.24D. The storage pond 

discharges this water under gravity to the tidal Swale estuary to the north east. The provision of 

the constructed pond will provide an effective and economic way of conveying water to the 

receiving swale during normal conditions with the added benefit of protecting the adjacent marsh 

land habitat from surface water run-off. The pond will also provide protection against flooding of 

the site during design rainfall and tidal events. This design proposal is assessed in detail below 

against the following criteria: 

 

� Pollution/Aquifer contamination 

� Flooding 

� SUD’s 

� Climate change 

� Water reclamation 

 

7.2 Pollution/Aquifer Contamination 

The operation of the facility exposes the surface water management system to pollution risk. The 

operations and activities which contribute to this risk together with the proposed mitigation 

measures to be implemented are outlined below. 
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7.2.1 Potential Polluting Activities/Sources 

The following activities/operations require consideration. 

(i) Waste water associated with the process. 

(ii) Movement of lorries, loading shovels and cars. 

(iii) Storage of fuel and operation of on site re-fuelling facility. 

(iv) Fire suppression. 

(v) Landscape top soil run-off 

(vi) Discharge of leachate from adjacent KWDS land. 

(vii) Exposure of contaminated land/creation of pathways in areas adjacent to the site. 

 

 

7.2.2 Waste Water associated with the process 

Refer to Section 8 for further details. 

7.2.3 Movement of lorries, loading shovels and cars 

Normal activity 

Minor day to day fuel/oil spillages from car/lorry/loading shovel engines will be flushed into the 

yard and car park surface water drainage systems and treated through by-pass interceptors. 

The by-pass interceptors will be alarmed for fuel and silt build up and to indicate when routine 

maintenance is required. 

Lorry yard accident / exceptional fuel spillage/unloading spillages 

Lorry or loading shovel impact or damage to fuel pumps could result in volumes of fuel/oil 

released sufficient to exceed the capacity of the interceptors. In these scenarios untreated 

contaminated water would be discharged directly to the storage pond. In order to deal with this 

an electrically operated closure valve will be provided so that contaminated water is retained in 

the storage pond such that it can be pumped to tanker for removal off site. 

7.2.4 Production of Domestic Foul Waste Water 

The energy plant will comprise areas of office space with associated welfare facilities. The 

domestic waste water produced shall be discharged to the foul system. 

7.2.5 Fire Suppression 

In the event of fire, the water required to suppress it will be stored in pits and sumps constructed 

within each building. Perimeter upstands and ramped access doors will prevent this water 

escaping to the external areas. Contaminated water contained within the fire water pits and 

sumps will be tested and disposed of off  site. 
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7.2.6 Landscape Topsoil run-off 

Surface water run-off from the landscape slopes will be collected by a series of land drains 

located at the base of the slopes and these will discharge the water into the storage pond. 

7.2.7 Aquifer Contamination 

As indicated in section 3.1, the ground conditions effectively preclude the use of infiltration 

drainage techniques. Thus the project presents no risk of contamination to the underlying 

aquifers. 

7.2.8 Existing Ditch 

(i) The location of an existing ditch on the western boundary of the site is shown on the 

drawings. The land owner has indicated that this ditch does not receive any leachate 

discharge from the adjacent KWDS. In order to accommodate the proposed scheme the 

ditch will be infilled and a new mitigation ditch constructed – see section 10. 

7.2.9 Adjacent Area Pollution Pathways 

The construction of the storage pond will require works (including excavations) in the potentially 

contaminated areas on the boundaries of the site.  

Excavations for the pond are likely to encounter the made ground. It is intended however that 

the storage pond will be lined with clean site won clay placed to a depth of at least 300mm.  

Thus potential for the pond to act as a pathway for coal residue pollution is removed. 

7.3 Flooding 

The site will be exposed to the risk of flooding due to the following: 

 
(i) Exceedance of the capacity of the below ground pipework, channel 

drains storage elements, etc., constructed as part of the works during 
design rainfall events. 

(ii) Failure of the above ground superstructure drainage elements such as 
siphonic pipework and gutters as a consequence of (i) above. 

(iii) Exceedance of available storage capacity as a result of design rainfall 
events coinciding with tidal events. This situation will result in the site 
becoming tide locked. Thus discharge to the adjacent Swale estuary or 
Milton Creek would not be possible during these periods. 

(iv) Inundation of the site of seawater during extreme tidal events. 

 

For the purposes of this report, flooding as a result of (i), (ii) and (iii) described above is defined 

as: 

� Rainwater falling on the development site, entering the drainage system and subsequently 

crossing the site boundary at any location. 

� Rainwater falling on the development site, entering the drainage system and subsequently  

entering buildings on the development site. 
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7.3.1 Capacity Exceedance 

7.3.1.1 Basic Criteria for Design 

The surface water drainage system shown on drawing figure 4.25D will be designed in 

accordance with the following basic criteria: 

(i) All network pipework will be designed for no surcharging above pipe soffit for 1 in 2 year 

design storms. 

(ii) The system shall be designed not to flood (as defined above) for 1 in 100 year +20% 
climate change design storms. 

(iii) The site drainage serving the roofs and external areas will discharge freely to the storage 
pond for all rainfall events. 

(iv) The drainage networks will be designed and flooding simulated using WINDES micro-
drainage software.  All drainage will generally be designed in accordance with BS EN 
752-2008: Drain and Sewer Systems outside buildings and the recommendations 

outlined in the 7
th 

Edition of Sewers for Adoption. 

(v) The roof drainage for the various buildings comprising the facility shall be siphonic 
drainage systems designed to provide category 3 protection (as described in BS EN 
12056:3) and a 25-year design life. The siphonic drainage systems and gutters will 
therefore be designed for 1 in 100 year return period storms. 
 

For the main buildings, a single primary siphonic system is proposed. This will be designed to 

take rainfall intensities of up to 231mm/hr and discharge directly to the underground drainage 

system. Overflows will also be implemented such that in the event of an exceptional rainfall 

event or blockage the water can still be discharged from the gutter. 

 
7.3.1.2 Additional Comments with respect to Capacity Exceedance 

In addition to the basic criteria defined above, it should be noted: 

• As indicated on the drawing slot, channel and kerb drains constructed close to the 

surface will be utilized to a considerable extent. This will ensure that the drainage is 

generally kept shallow thus avoiding expensive and potentially dangerous deep 

excavations and the perched water table at high level. 

• Storage of run-off water in external areas through design of external levels/provision of 

raised kerbs, etc., has not been utilized given the nature of the facility (extensive 

buildings, limited yard areas, potential ash contamination). 

The two points above will require that, in effect, the below ground pipework and high level 

slot and kerb drains are designed to convey 1:100 year rainfall volumes directly to the 

storage pond. 

It is proposed that the pond is designed such that a 600mm freeboard is maintained in the 

1:100 year +20% climate change rainfall event combined with the 1 in 100 year storm surge. 

7.3.2  Coinidence of Design Rainfall and Tidal Events 

The RPS Flood Risk Assessment states that the EA has confirmed that there are no runoff 

requirements entering the Tidal Swale Estuary. Due to the tidal nature of the outfall, the outfall 

from the proposed site will not have any impact on flood risk in the Tidal Swale Estuary. 
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7.3.3 Tidal Range 

The normal tidal range at the outfall is provided in the UK Hydrographic Office Admiralty Tide 

Table Volume 1 2016. The nearest tabulated port is Grovehurst Jetty (within 200m of the 

proposed outfall). The normal tidal range (in m AOD) for this is give in Table 1. 

 

 

 

        Where: 

• MLWS: Mean Low Water Springs 

• MLWN: Mean Low Water Neaps 

• MHWN: Mean High Water Neaps 

• MHWS: Mean High Water Springs 

• LAT: Lowest Astronomical Tide 

• HAT: Highest Astronomical Tide 

 Figure 1 shows the Tidal Cycle for Sheerness adjusted for Grovehurst Jetty (from UK 

Hydrographical Office Admiralty Tide Table) for the 1 in 200 year + 20% climate change event. 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

These show that if the outfall is set at a level of 2.65m AOD then the pond is tide locked for a 

maximum period of 5.8 hours (350 minutes). For Kemsley the total rainfall for a 360 minute 1 in 

100 year rainfall event is 73.7mm (based on data from the Flood Estimation Handbook Version 

3). Including 20% climate change this becomes 88.5mm. 
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The total equivalent impermeable area (taking 1.0 as a runoff coefficient for hardstanding and 

0.3 as a runoff coefficient for softscape) of this is 3.4 hectares. The total area of the pond is 

assumed to be 5000m² taking the total equivalent impermeable area to 3.9 hectares. 

This gives a total runoff volume during the 360 minute 1 in 100 year + 20% climate change 

rainfall event of 3500m³. The attenuation basin is therefore to be sized to meet this criteria. 

7.3.4 Discharge 

The design principles assume that the pond must fully empty before the outfall becomes tide 

locked again. Making the conservative assumption that no discharge occurs until the tide level 

falls below the invert of the outfall this means that the pond must discharge fully within a period 

of 6.2 hours. Over 6.2 hours this flow rate would be sufficient to drain 7700 litres indicating that 

this criteria will be met. 

7.4 SUD’s 

With reference to NPPF and CIRIA SuDS Manual C753 a sustainable approach to the 

management of surface water drainage is to be adopted: 

 

(i) The perimeter storage pond will be vegetated and will hold, slow down 
and contribute to treatment of the run-off water. The pond will prevent 
uncontrolled discharge water entering areas of land adjacent the site. 

(ii) The water reclamation systems indicated, represent additional source 
control in addition to providing a useable resource. 

 

The ground conditions comprising essentially cohesive impermeable strata to considerable 

depth and the presence of perched water table preclude the use of infiltration devices. 

 
7.5 Climate Change 

As indicated in preliminary discussions with the EA and as recommended in NPPF design peak 

rainfall intensities will be increased by 20% as a precaution against the effects of climate 

change. 
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8 PROCESS DRAINAGE 

8.1 The following measures will be implemented to deal with waste process water generally. In the 

tipping hall and bunker it is not intended that any dedicated internal drainage is provided with all 

water draining into the bunker and soaking into the waste. The bottom ash hall will drain to the 

dedicated process drainage network in which effluent is collected, treated and recirculated inside 

the plant. 

(i) Buildings or equipment areas where waste water is generated or the risk of spillage of 

fuel, oil, condensate etc. is present will be provided with internal building drainage as 

necessary. 

(ii) It is envisaged that waste water associated with the boiler process will be recycled for 

slag cooling purposes. 

(iii) Level entry doors will be provided with threshold channel drains discharging to the foul 

system. Perimeter upstands and ramped access to ensure all spillages, leaks, etc. 

remain with the building footprint. 
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9 FOUL DRAINGE 

9.1 The foul drainage elements described in 7.2.1 (production of domestic foul waste, process 

driven waste water and refuelling.) will discharge (to rates agreed with the receiving sewer 

owners and/or the Water Authority) to the existing foul sewer located within Ridham Avenue.  

The remoteness of some of the areas requiring connection to the foul system (e.g. slag laydown 

area) will require that a pumping station and rising main are provided to discharge foul water to 

the receiving sewer at self cleansing velocities. 

9.1.1 The new site foul drainage will be designed in accordance with BS EN 752, 7
th  

Edition of Sewers 

for Adoption and the requirements of the Building Regulations. 
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10  ECOLOGICAL ENHANCEMENT 

10.1 In order to compensate for infilling of the existing ditch located on the western boundary (see 

7.2.10) it is intended to provide a new ditch slightly to the west of the existing ditch. The ditch is 

indicated on drawing figure 4.41D . 
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11  CONSTRUCTION PHASE POLLUTION CONTROL 

11.1 Safeguards shall be implemented during the construction phase to minimise the risk of pollution 

and detrimental effects to the water interests around the site. The following general mitigation 

measures shall be implemented. 

 

(i) Works on site shall generally follow the best practice guidelines outlined in Section 5 and 
6 of CIRIA C532 – Control of Water Pollution from Construction Sites. 

(ii) Temporary foul drainage to serve the contractors welfare facilities will be provided at the 
start of works on site. 

(iii) Refuelling and maintenance of machines shall be strictly controlled and oil storage tanks 
confined to locations remote from the perimeter of the site. All leaking or empty oil drums 
shall be immediately removed from site. 

(iv) Well constructed and designated storage areas shall be provided located more than 20m 
away from the site perimeter. Chemical or fuel storage shall comprise of impermeable 
boxes and appropriate bunding. 

(v) On site concrete batching plants (if utilised) are to be located more than 20m away from 
the site perimeter. The washing out of any concrete mixing plant or cleaning  of ready mix 
concrete tankers shall be strictly controlled. The effluent from such cleaning shall be 
tankered off site or suitably treated using sedimentation tanks before the run-off is 
discharged. 

(vi) A strict waste management system will be incorporated to prevent the disposal of 
construction or domestic rubbish entering the adjacent marshland areas. Waste materials 
will be properly stored on site. 

(vii) Fill material imported to upfill to site will be sourced with due regard to leachate 
characteristics to the approval of the EA and Natural England. It is anticipated that the 
storage pond required for the permanent works will be constructed in advance of the 
earthworks operations such that construction phase storage and settling pond capabilities 
are available from the start of the works, and to provide tidal innundation protection to the 
construction site. 
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Legend:
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1. This drawing to be read in conjunction with Surface Water Drainage Schedule (5025 20 02 00 22/AP G 0011),

Surface Water Setting Out drawing (5025 20 02 00 22/AP G 0015), Drainage Construction Details

(5025 20 02 00 22/AP G0091, 0092, 0093, 0096 and 0097), CNIM, MEP and structural drawings.

2. External pipes with cover less than 1.2m to have Class A3 pipe bedding, external pipes with cover greater than

1.2m to have Class S pipe bedding.

3. Upstream gully / channel connection pipe invert level to suit gully / channel connection detail.

4. All gully and channel connections to main drainage runs to be 100mm Ø unless stated otherwise.

5. Connection Points to building drainage pending confirmation from UMC.

6. Pipes, fittings and gully materials to be as per surface water drainage schedule (5025 20 02 00 22/AP G 0011).

Those upstream of the 3 way valve or leading to the CNIM spill tank in the HCl/NaOH delivery area to be PVC-U

with EPDM seals.

7. Discharge location and outfall design for outfall A1 to be confirmed with EA.

8. Manhole SW 1.17 to contain electrically controlled penstock or gate valve, rated to close when water levels in

manhole SW 1.18 reach -3.3mASD (Hydoc UK ElectroSlide or similar approved). To be supplied with power as

required by actuator and telemetry from level sensor in manhole SW 1.18. Comms to be routed back to Admin

Block.

9. Manhole SW 1.18 to contain level sensor to monitor water level in manhole. To be supplied with power as required

by sensor. Comms to be routed back to manhole SW 1.17.

10. Manhole SW 17.00 to contain three way valve to divert flows to containment tank during delivery process.To be

supplied with power as required by actuator and comms from control panel mounted on external building wall

(refer to MEP designer's drawings).

11. Landscape drainage to be determined upon completion of levels design.
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1. All levels are relative to site datum (6.3m AoD)

2. All dimensions are in metres unless stated otherwise

3. The width of the ditch is measured as the perpendicular distance between

the top of the bank and the lower edge to the contour of equivalent level on

the opposite bank.

4. A Terram GeoCell geotextile or similar is to be used to stabilise the slope

where the bank slope exceeds 1 in 3.5. this must permit the planting and

wildlife activity described in the Drainage Design Philosophy Variation

Report.

5. The width of the bed is measured as the perpendicular distance between

the two contours of equivalent level at the foot of each bank.
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APPENDIX C 

WINDES microdrainage results. 
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