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Drainage and Flood Risk

10.1
Introduction 

10.1.1
This Chapter has been prepared with the benefit of consultation with and information received from the following:

a) The Environment Agency (EA);

b) Southern Water (SW);

c) Maidstone Borough Council;

d) British Geological Survey.

10.1.2
The Chapter should be read in conjunction with the following supplementary documentation:

a) Flood Risk Assessment - The Denis Wilson Partnership (Appendix 10.1);

b) Hydrogeological Impact Assessment - The Denis Wilson Partnership (Appendix 10.2); and

c) Construction Method Statement– (within Appendix 2.1).

10.2 
Policy and Standards

Foul Drainage

10.2.1
The overall foul water drainage strategy has been developed in accordance with SW and the EA guidance.  

10.2.2
All proposed adoptable foul drainage installations are to be designed and constructed in accordance with Sewers for Adoption, to the approval of SW and the EA.  

10.2.3
All other foul drainage installations would be constructed in accordance with current building regulations.  

Surface Water Drainage

10.2.4
The overall surface water drainage strategy has been developed in accordance with Planning Policy Statement 25 (PPS 25) and EA policies and practices.  

10.2.5
All proposed Sustainable Urban Drainage Systems (SUDS) are to be designed in accordance with the relevant Construction Industry Research and Information Association (CIRIA) guidance documents, including C522, C535 and C609.

10.2.6
All permeability testing is to be carried out in accordance with British Research Establishment (BRE) Digest 365.  

10.2.7
Existing greenfield run-off rates have been assessed in accordance with Institute of Hydrology (IOH) Report 124.

10.2.8
Any proposed adoptable surface water/highway drainage systems are to be constructed in accordance with Sewers for Adoption, to the approval of SW/Kent County Council.

10.2.9
All other surface water drainage installations will be constructed in accordance with CIRIA guidance, EA policies and the current building regulations, as appropriate.

Water Resources and Hydrology

10.2.10
All site activities both temporary and permanent are to be carried out in accordance with the EA’s groundwater protection policies, the details of which are referenced in the Hydrogeological Impact Assessment and the Flood Risk Assessment.

Flood Risk

10.2.11
A full site specific Flood Risk Assessment has been prepared in accordance with PPS25 for the approval of the EA.  

10.3
Baseline Conditions

Foul Drainage

10.3.1
The existing site is predominantly greenfield, with only a small number of dwellings falling within its boundary.  As such the existing site has no significant existing foul drainage discharge to take into consideration.  

10.3.2
There are no existing public foul or combined sewers crossing the site.  The nearest public sewers are located within Ashford Road and Crismill Road, to the south of the site.  

10.3.3
SW has confirmed that there is insufficient capacity within the local public foul sewer network to serve the development.  

Surface Water Drainage

10.3.4
The existing site is predominantly greenfield with any impermeable areas being generally limited to the public highways that cross the site, namely Water Lane and Crismill Road and Musket Lane.  It is understood that surface water run-off from these highways drains to roadside ditches.  

10.3.5
There are no existing public surface water sewers crossing the site or within the immediate vicinity.  

10.3.6
SW has confirmed that there is insufficient capacity within the local public sewer network to serve the development.  

Water Resources and Hydrology

10.3.7
The existing site is crossed by three watercourses, each with its own catchment area within the site boundary clearly defined by existing topography.  The most westerly of these watercourses is known as The Lilk, but the other two are unnamed.  All three watercourses are tributaries of the River Len.  

10.3.8
The site is underlain by Folkestone Beds sand, which acts as a major aquifer.  As such the site lies partially within the outer catchment of an EA Source Protection Zone (SPZ).  

10.3.9
The SPZ protects groundwater supplies to 5 local licensed abstraction points.  Of these, four are licensed to Mid Kent Water for public water supply.  

10.3.10
There are 3 existing ponds that fall within the site boundary.  The nature and purpose of these ponds is presently unknown.  

Flood Risk

10.3.11
The EA’s indicative floodplain map extract confirms that the site is located almost entirely within Flood Zone 1 and therefore classified as being at a low probability of flooding (<0.1% annual probability).  

10.3.12
Whilst the map extract does show minor areas of indicative flood plain (Flood Zone 3) associated with two of the watercourses that cross the site encroaching marginally onto the site, the EA has confirmed that they do not have any modelled flood levels for either of the watercourses and that they have no recorded flooding incidents within these areas.  

10.3.13
Similarly, Maidstone Borough Council has confirmed that it does not have any reported incidents of flooding to the areas in question.  

10.4
Proposals

Foul Drainage

10.4.1
As there is a lack of capacity in the existing public foul sewer network to the south of Maidstone, possible foul drainage strategy options have been comprehensively explored with both SW and the EA.  

10.4.2
In response to the Maidstone Local Development Framework (LDF) consultation, SW is seeking a holistic foul drainage solution for development to be allocated to the south and east of Maidstone.  Such a solution would see flows taken from this and other future developments to Aylesford Wastewater Treatment Works (WTW).  Whilst SW would ideally like to see the KIG development incorporated within this solution, it has been accepted that there is insufficient information about other forthcoming development allocations and relative timescales to make this a feasible option now.  

10.4.3
Two alternative stand alone options have therefore been investigated.  Option 1 is an off site solution that would see flows from this development alone pumped to Aylesford WTW, approximately 11km to the west of the site.  Option 2 is an on-site solution, requiring the construction of a new WTW to treat all flows from the development.  

10.4.4
Due to concerns over the availability of a suitable outfall location for the final effluent discharge from an on site WTW, Option 1 is being promoted and therefore forms the basis of the proposed foul drainage strategy.  

10.4.5
In summary, the Option 1 strategy will involve the provision of 3 on-site pumping stations, one for each of the 3 catchment areas, together with an associated network of gravity/pumped sewers.  The most westerly of the pumping stations will receive flows from the other two and pump the overall development flow to Aylesford WTW.  

10.4.6
All proposed off site works associated with Option 1 will be constructed by SW through a requisition agreement under Section 98 of the Water Industry Act 1991.  Stage 1 of the requisition process has already been completed by SW, with the provision of an indicative route and budget costing for the off site connection works.  

10.4.7
The on-site pumping stations and the associated main gravity/pumped sewer networks will be constructed by the developer for adoption by SW under Section 104 of the Water Industry Act 1991.  

10.4.8
Further details in respect of the proposed foul drainage strategy are contained in the Flood Risk Assessment, forming Appendix 1 to this ES Chapter.  

Surface Water Drainage

10.4.9
The proposed surface water drainage strategy has been developed in consultation with the EA.  It is predominantly Sustainable Urban Drainage Systems (SUDS) based, incorporating discharges to the 3 watercourses that cross the site, restricted to equivalent agreed greenfield run-off rates.  

10.4.10
The key SUDS techniques proposed at this stage are detention ponds.  These will be used to attenuate surface water run off from the development in times of heavy rainfall.  

10.4.11
The proposed detention ponds have initially been sized on the basis of no infiltration SUDS techniques being used.  It is, however, proposed that the detention ponds will ultimately be supplemented in the detailed surface water drainage proposals by infiltration SUDS techniques such as roadside swales, pervious paving and infiltration trenches.  The final choice of infiltration SUDS techniques and their respective locations will depend on the results of comprehensive percolation testing, after the initial cut and fill operations have been completed and having regard to the prevailing groundwater protection concerns.  

10.4.12
The use of rainwater harvesting will also be given full consideration as part of the detailed design process.  

Water Resources and Hydrology

10.4.13
In order to accommodate the development in terms of accessibility and operation, it will be necessary to divert and/or culvert partly the 3 existing watercourses that cross the site.  It is proposed that all culverting is carried out using appropriately sized pre-cast concrete box sections.  

10.4.14
A significant cut and fill operation will be required to accommodate the proposed development layout.  

Flood Risk

10.4.15The activities identified above, under the Surface Water Drainage and Water Resources and Hydrology headings, will also have implications for flood risk.  

10.5
Environmental Impact and Mitigation
Foul Drainage

10.5.1 No significant specific environmental impacts have been identified in relation to the proposed foul drainage strategy based on new connections to the off-site WTW.  Inherent to any foul drainage network, there remains a potential risk of pollution to groundwater from sewer blockages, or pumping station failure.  All proposed pumping stations will be adopted by SW and therefore monitored for failure by remote telemetry systems.  The proposed pumped/gravity foul drainage network will be either adopted and maintained by SW, or maintained by the development estate management company to an agreed regime.  

10.5.2 Any temporary drainage arrangements to be implemented during the construction period or before the commissioning of the pumping stations will be agreed in advance with the EA and SW.  


Surface Water

10.5.3
The final selection of particular SUDS techniques will be subject to comprehensive permeability testing carried out after cut and fill operations have been completed.  The respective locations of each technique will take into account both groundwater recharge and pollution protection.  Only uncontaminated surface water run-off, such as roofs, will be permitted to drain directly to the ground.  Surface water run off from car park areas will either drain through trapped gullies or through adequate filtration provided by a pervious construction.  Surface water run-off from service yard areas will pass through trapped gullies and appropriate oil/petrol interceptors.  Surface water run off from highways will either pass through trapped gullies or drain to swales that are either lined or incorporate adequate filtration.  The proposed inter-modal area will be constructed using a combination of permeable and impermeable surfacing.  The permeable area would be the section alongside the railway sidings where containers would be stacked, where a totally rigid surface layer needs to be avoided to allow containers to settle fractionally when positioned.  Surface water run-off from the impermeable areas will pass through trapped gullies and appropriate oil/petrol interceptors.  The proposed permeable-surface area will be lined to prevent the migration of pollutants to the underlying aquifer, with percolated surface water being collected via a semi-permeable pipe network to pass through appropriate oil/petrol interceptors.  

10.5.4
All surface water drainage systems, including SUDS installations, will be designed to accommodate a 1 in 100 year rainfall event plus a minimum 20% allowance for climate change without causing surface flooding.  

Water Resources and Hydrology

10.5.5
A full assessment of the environmental impact associated with all temporary and permanent activities is provided within the Hydrogeological Impact Assessment, forming the second appendix to this Chapter.  

10.5.6
The potential for any permanent environmental impact from the proposed development on groundwater recharge and quality will be mainly limited to foul and surface water drainage systems, as already discussed.  

10.5.7
Concerns regarding the potential impact on groundwater recharge that may result from the significant length of culverting required to accommodate the inter-modal area are to be taken into consideration once the results of watercourse flow monitoring are available.  

10.5.8
The ecological impacts of the proposed watercourse accommodation works, diversion and culverting, are referred to in more detail in ES Chapter 8 on Ecology.  The loss of habitat resulting from the proposed culverting will be mitigated in part by the creation of lengthened and meandering watercourse routes to accommodate the development in other areas.  Additional mitigation will also be provided by the creation of wetland areas in and around the parts of the development allocated for the detention ponds.  Consent from the EA under the Land Drainage Act 1991 will be required in respect of all proposed watercourse accommodation works.  

10.5.9
The significant cut and fill operations proposed may impact on groundwater levels and the operation of the existing licensed abstraction points in the vicinity.  The cut and fill operation is referenced in more detail within the Construction Method Statement and ES Chapter 9 on Ground Conditions.  A detailed method statement, based on borehole investigations, is to be agreed with the EA to ensure that groundwater resources are not compromised by these activities.  

10.5.10
The purpose of the existing ponds on the site will be investigated.  The ponds will be accommodated within the layout proposals where possible.  Appropriate arrangements/mitigation will be agreed with the EA where it is not possible.  

Flood Risk

10.5.11
A full assessment of the impact and mitigation relating to flood risk is provided within the Flood Risk Assessment.  

10.5.12
As the site is predominantly located within Flood Zone 1, the proposed development is at a low probability of fluvial flooding.  No mitigation measures are therefore proposed in this respect.  

10.5.13
Any potential flood risk posed to the development itself and other property will therefore be associated with surface water run off and the watercourse culverting proposals.  

10.5.14
The proposed surface water drainage strategy and detailed design criteria, as previously stated, take account of potential flooding issues, in accordance with PPS25 and EA policy.  The proposed discharges to the existing watercourses will be restricted to existing 1 in 100 year greenfield levels.  A freeboard of 200mm is currently allowed for in the detention pond design to take account of the effects of climate change.  

10.5.15
The proposed watercourse culverts are to be designed in accordance with EA guidelines.  A catchment study of each watercourse is to be undertaken, allied with the proposed flow monitoring, to provide baseline criteria for the detailed design.  

10.6
Residual Effects During Operation


Foul Drainage

10.6.1
The proposed on-site pumping stations will be monitored and maintained by SW once adopted.  An appropriate maintenance regime for the pumping stations and drainage network will be agreed between SW, the EA and the development estate management company for the period between commissioning and adoption.  With these arrangements in place, environmental impacts will be avoided.  

Surface Water Drainage

10.6.2
All SUDS installations and flow control devices will be subject to a maintenance regime to be agreed with the EA.  Maintenance responsibilities will lie with either the relevant adopting authority, or the development estate management company, as appropriate.  The risk of harmful impacts will thus be minimised.  

Water Resources and Hydrology

10.6.3
A long term on-site groundwater monitoring regime is to be agreed with the EA and implemented, to monitor both ground water quality and levels before, during and after construction works.  This will minimise residual risks of harm to water quality.  

Flood Risk

10.6.4
Any proposed surface water discharges to the existing watercourses will be restricted to existing 1 in 100 year greenfield equivalent run-off rates and the proposed surface water drainage system will be designed to accommodate the 1 in 100 year rainfall event, with appropriate allowances for the climate change.  This will ensure that the development itself will not be at risk of flooding and that flood risk to other property upstream or downstream is not increased.  

10.6.5
An appropriate maintenance regime is to be agreed between the EA and the development estate management company, to ensure the proposed watercourse culverts do not become blocked and that all proposed SUDS infrastructure continues to operate to full design capacity. 

10.6.6
Appropriate overflow devices/flood flow paths are to be incorporated within the detention pond designs, to provide a suitable route for floodwater during rainfall events more extreme than the 1 in 100 year.  

10.6.7
Through these measures, there should be negligible risk of significant residual environmental impact.  
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