Land North of Gavray Drive, Bicester.
Planning Reference: 10/01667/OUT



Application No: 12/00051/DISC
Clearance of Conditions 8, 9, 11, 12, 15, 16, 17, 18, 19 and 25.
Submission by David Redhead.
The following comments are in part based on 25 years experience in the UK Water Industry.
Surface Water Drainage - Conditions 15 & 16
Inadequate information, and some of that incorrect, has been supplied.

The 60% voidage assumed in Section 4 of the Ecological Construction Method Statement (right hand column in Table 4 at the top of page 21) is incorrect. The industry standard/best practice (1, 2) appears to be that 30% voidage should be used to calculate the storage/attenuation volume in stone blankets beneath permeable pavements. 30% voidage rather than 60% will reduce the calculated storage/attenuation volumes and affect the ability of the system to deal satisfactorily and as predicted with 1 in 30 and 1 in 100 year storm events. 
The proposed use of a permeable pavement system is novel in two aspects:-

(a) It is the major component of the SUDS rather than, as is usual, playing a supporting role by being confined to areas of low or no traffic such as parking areas and pavements (2).

(b) By using the stone blanket not only for storage and attenuation but also as a conveyance system over considerable distances (up to 300 metres?). 
There is no evidence given that the stone blanket with its limited voidage and impeded flow pattern will be able to cope with the required horizontal flow rates. Whilst quoted infiltration rates for stone blankets are extremely high these relate to a vertical flow fully assisted by gravity into media whose voidages are empty. Achievable horizontal flow rates will be much, much less as they will only receive minor assistance from gravity and the downstream voidages will be fully or partially occupied by surface water that has already drained through the porous surface above them. 

In practice and after time the 30% voidage will be reduced by silt  accidently entering the system and the growth of biological films treating the pollution – the ability of the stone blankets associated with permeable pavement systems to treat pollution is always given as one of their selling points.

Other threats to initially uniformly achieving 30% voidage exist, namely the variation in size of the stone media and its handling prior to and during the construction of the stone blanket. Use of a poly-dispersive media (i.e. media with a large variation in size) will increase the risk of extreme close packing in places. The range of size of 10-60mm quoted Section 5 of the ECMS (second para on page 23) can be considered to represent a poly-dispersive media – this specification should be tightened. Storage and handling of the media during transportation and construction will tend to produce fines. The construction details should contain a method statement showing how the production of fines will be minimised and how the accumulation of excessive fines will be dealt with.  
There is no mention of the necessary road surface maintenance to maintain the required porosity. This can be expensive and time consuming and may require the use of specialised equipment and/or chemicals. The latter may affect downstream water quality.
Whilst it is stated that the receiving surface water sewer has sufficient capacity whether it is at sufficient depth to receive the flows from the development at the five discharge points is not mentioned or apparently shown in the plans provided. These plans indicate these five connections are simple but in fact they are complex – at each discharge point there will need to be three separate connections involving the one-in-one year flow, one in thirty year flow and the one in 100 year flow. There will need to be devices to prevent the surface water sewer surcharging back into the stone blanket and carrying debris and silt with it.
Foul water drainage – condition 19. 
Two of the site plans submitted as part of 12/00051/DISC show the layout of foul water sewers within the development area. It is generally accepted that foul water sewers should have falls of 1 in 80, or thereabouts, to prevent deposition of solids at periods of low flow and subsequent blockages. Generally the foul water sewers shown are of 150mm diameter and have falls of 1 in 78. However, there are some not insignificant areas where the foul water sewer falls are only 1 in 223 or slightly less. There seems to be an attempt to “compensate” for these inadequate gradients by using over-size pipes of 225mm – over-size since they less dwellings than the 150mm diameter pipes. This is illogical as larger diameter pipes will tend to reduce flow rates even further exacerbating the solid deposition problem.

David Redhead C.Chem, MRSC. 
20th April 2012 
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