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Surface Water Drainage Design Notes

As detailed from the British Geological Survey (BGS), the Superficial Geological ground conditions here indicates River Terrace Deposits (undifferentiated) of sand, silt and clay over Bedrock of the Lewes Nodular Chalk Formation usw. The bedrock was not
encountered in either the Groundwater Monitoring BoreHoles or the Percolation Test Trial Pits. From the BGS, the 3 closest Borehole Scans show chalk was encountered at between 3.5 metres and 11.7 metres below ground level. Karst erosion
surfaces are those present in Limestone (Yorkshire Dales) or Dolomite geology. Locally Chalk doesn’t generally exhibit Karst erosion and as such no Paleokarstic Surfaces are considered to be present. In addition it is considered that there is
very minimal (or none) ground instability locally. It is considered that the underlying chalk bedrock not to be low density. Thus where the proposed infiltration structures are located on the site, above the existing bedrock geology, no additional
easement is required for the garage, other outbuildings, or house, in this instance.

In early February 2022 a BoreHole was augered, at the approximate position of the proposed rear soakaway, to a depth of 2020mm below ground level (BGL), at 2.915 AOD, and groundwater was encountered at 1650mm BGL, rising to 1450mm BGL, within
approximately 30 minutes. Groundwater was monitored 8 times from early February 2022 to end February 2022. During the monitoring period, the highest level of groundwater of 1148mm BGL at 3.787 AOD was recorded on 16th February 2022, and the
second highest level of groundwater of 1208mm BGL at 3.727 AOD was recorded on 21st February 2022. A second groundwater monitoring BoreHole was augered at he same time, at the approximate position of the proposed front soakaway, to a depth of
1935mm BGL, at 2.716 AOD, level and groundwater was not encountered. During the monitoring period, the highest level of groundwater of 1311mm BGL at 3.340 AOD was recorded on 16th February 2022, and the second highest level of groundwater of
1430mm BGL at 3.221 AOD was recorded on 21st February 2022. At other sites monitored the peak groundwater levels occurred around early January 2022 so it is to be expected that groundwater levels, here, at this time, would have been higher than the
maximum recorded. This informs the use of infiltration to a typical depth of 900mm BGL whilst still maintaining some freeboard.

A BRE365 a trial pit of size 1020mm long by 370mm wide and to a depth of 810mm was excavated at the approximate location of the proposed rear soakaway and a BRE365 a trial pit of size 1010mm long by 340mm wide and to a depth of 825mm was
excavated at the approximate location of the proposed front soakaway.

The drainage design is based on percolation tests carried out in mid February 2022 to BRE365 principles within these two trial pits. The Soil Infiltration Rates obtained are detailed in the table below, and the full graphical results set are included within the
DoC submission. Testing produced a range of Infiltration Rates, and a minimum soil infiltration rate of 1.211 E-05 metres / second was obtained in rear trial pit TP#1 for Soakaway S/A#1 in the rear garden A Factor of Safety of 1.5 has been applied to this rate
in the design, where the consequence of failure is "no damage or inconvenience". A minimum soil infiltration rate of 9.375 E-06 metres / second was obtained in front trial pit TP#2 for Soakaway S/A #2 in the front garden. Here a Factor of Safety of 2 has
been applied to this rate in the design, where the consequence of failure is "no damage or inconvenience".

Investigations :-

1) The front bay window just drains onto the small flower bed — this remains as existing.

2) The front barn end plus the front half of the east pitched roof, of a combined roof area of 20 square metres, discharges onto the driveway where it runs off into the front garden. The design takes just over half of this area into the proposed rear soakaway
leaving only the barn end and a small area of roof discharging as before.

3) The rear half of the east pitched roof, of area 12 square metres, discharges onto the rear section of the driveway where it runs into a small trapped gully — (investigations show this gully is piped northwards down the driveway, for about 5 metres, to an
unknown soakage point) — the design takes all this roof area to the proposed rear soakaway. The investigation for this gully consisted of rodding it's length until an end point or change of direction was reached. Approximately 50 litres of water was discharged
into it where it completely flowed away. No evidence of this water appeared in the foul drain (as was the west side roof areas).

4) The rear barn end discharges onto the existing rear flat roofed extension, where it in turn, discharges onto the west side long narrow extension. In addition the west side pitched roof also discharges onto this same long extension. This total combined roof
area of 61 square metres then is guttered to drain into the foul drain, which in turn discharge into the Public Foul Water Sewer — the design removes all of this roof water, from the foul, to drain into the proposed rear soakaway.

5) The small rear corner conservatory drains to the rear garden into an unknown structure — this is to be abandoned since the conservatory is being replaced by the proposed extension..
6) The shed in the south-east of the garden just drains onto the ground — this remains as existing.

7) The garage appears to discharge onto the roof of the car part, which in turn discharges onto the rear section of the driveway where it runs into the same small gully, as above — this remains as existing. It should be noted that the garage and the carport
have no associated infiltration structure in the rear garden, so that the proposed new soakaway will have no possible interference actions.

8) No unmapped, public or private, Foul or Surface Water Sewers or Lateral Drains were found to be present on the site.

9) It is noted from the Arun DC Maps, Tree Preservation overlay, that a TPO boundary exists along the southern boundary and part of the western boundary at it's south-west corner, however no significant trees exits in these points close to the site. The
following trees, outside of the TPO zone, are present and are detailed on the layout plan. There is a mature tree in the adjacent eastern property - “Cherry bank - and it's root protection zone (RPZ) does appear to extend into the site past the carport / garage.
There is a small ornamental tree in the rear garden, and there is a medium tree in the front garden. Using the BS5837:2005 guidelines the calculated BS5837 Root Protection Areas (RPA), for each of the 3 trees do not extend to either of the proposed
infiltration structures. The RPA’s are detailed on the layout plan with their respective trunk diameters at DBH. It is thus confirmed that both the soakaways are located outside of the possible RPZs. It should be noted that no roots / rootlets were found during
excavations of the Soil Infiltration testing Trial Pits.

The actual increase of impermeable roof area, for the proposed planning application, is very small, however it is very difficult to split out the proposed changes to roof structures and this majority of the existing roof area which drains into the foul system ideally
has to be removed. The proposed front porch, of roof area of 3 square metres only, will drain into a small soakaway in the front garden. The design achieves all of the requirements, with betterment to all the existing roof areas, such that the property now
achieves current drainage standards and requirements.

The existing double garage is of prefabricated construction sitting on a 100mm thick base slab in turn supported on 150mm thick concrete blocks along its perimeter — this has minimal foundations. It is considered that a distance of 4.1 metres from these
shallow foundations to the geocellular installation, with a soffit depth of 500mm BGL, is acceptable and it is considered that these 'foundations' wil not be compromised by the location of the proposed soakaway.

Two 400mm deep, rectangular geocellular soakaways have been designed. One in the rear garden, 6.00 metres long x 2.50 metres wide, with a cover of 500mm, which will be suitable to drain all of the proposed changed roof areas, totalling a combined full
Roof Area of 99 square metres. A small soakaway, in front garden, has been designed, 1.00 metre long x 0.50 metres wide, with a cover of 400mm, to drain the proposed front porch of 3 square metres, both without flooding above ground level on a 1 in 100
year rainfall return event plus 40% climate change addition.

There will be no issues, of surface water flows in the rear garden being directed into the property in the event that the soakaway was to fail, or its capacity become exceeded (bearing in mind the design is for a 100 year return event plus a climate change
increase of +40%), since the existing floor levels will be maintained at 5.176 metres AOD and the ground level at the soakaway SA #1 is at 4.970 metres AOD — being 206mm above any possible flooding above ground level. In addition the existing floor level
is higher than the typical outside ground levels of the patio door, at 4.927 metres AOD, by 249mm, since there is a very slight fall towards the house. The front garden falls away from the house and the ground level at soakaway SA #2 is 511mm below the
existing floor levels, and as such presents no issues.

Both soakaways should be sited a minimum of 5 metres from any habitable building to avoid any saturation of the ground and settlement affecting the building structure. Best Practice has also been applied to maintain 2% metres distancing to any boundary.

NOTE . .
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