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Kendray Hospital, Barnsley

New Car Park

Proposed Surface Water Drainage Strateqy

The project involves the creation of additional car parking on an area of existing soft
landscaping. The proposed site plan is shown on the appended TAD Architects Drg. No.
1909/A/(G)/02C.

An intrusive site investigation has been undertaken, with several trial pits identifying that
beneath a layer of topsoil the area has natural subsoils overlying sandstone bedrock at a
depth of approx. 1.25m. No groundwater was encountered in any of the excavations.

Three infiltration tests were carried out in a single location, the results of which gave BRE365
Soil Infiltration Rates of 180, 100 and 73 (x10°®). Soakaways are therefore suitable for this
site, with the lowest infiltration rate of 73 x10® being used within the design calculations.

The new parking area is to have an impermeable tarmac surfacing with drainage channels
and gullies providing positive drainage, as shown on the appended Eastwood & Partners
Drg. No. 43632/011A. Due to the sloping nature of the site, three separate systems of
soakaway silt trap chambers and soakaway trenches are to be provided, with the
contributing areas for each as listed below :-

System A (SA1 — SA2) — 232m?.
System B (SA3 — SA4) — 262m?.
System C (SA5 — SA7) — 300m”°.

The base of each soakaway silt trap chamber is to be taken down to the surface of the
competent rock, the anticipated levels of which are stated on the drawing. These levels have
then been used to estimate the working depths for each of the chambers, which are taken as
the distance from assumed base level up to either the underside of the manhole cover slab
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or to the surface level at the drainage channel/gully, whichever is the lowest. The working

depths obtained are listed in the following table :-

Chamber | Assumed U/S cover Lowest Gully/ Working
Ref. Base Level slab Channel Level Depth
SA1 92.35 93.40 93.50 0.95m
SA2 92.40 93.20 93.50 0.80m
SA3 91.50 92.45 92.35 0.85m
SA4 91.30 92.20 92.35 0.90m
SA5 90.05 91.35 90.85 * 0.80m
SA6 89.75 90.80 90.85 * 1.05m
SA7 90.15 91.00 90.85 * 0.70m

* Allowance for 100mm depth of localised surface ponding around the lowest gully up to top of perimeter kerbing.

The average working depth for the trench elements have been estimated in a similar way,

being either the distance from assumed rock level up to the top of the stone trench or to the

surface level at the drainage channel/gully, whichever is the lowest. The working depths

obtained are listed in the following table :-

Chamber | Assumed | Top of stone | Lowest Gully/ | Working Average Working
Ref. Base Level trench Channel Level Depth Depth
SA1 92.35 93.45 93.50 1.10m 0.975m
SA2 92.40 93.25 93.50 0.85m
SA3 91.50 92.50 92.35 0.85m 0.900m
SA4 91.30 92.25 92.35 0.95m
SA5 90.05 91.40 90.85 * 0.80m 0.867m
SA6 89.75 90.85 90.85 * 1.10m
SA7 90.15 91.05 90.85 * 0.70m

* Allowance for 100mm depth of localised surface ponding around the lowest gully up to top of perimeter kerbing.

The average working depths for the chambers and trenches have been incorporated into the

appended Soakaway Calculation Sheets SW1-SW6 to determine the lengths of soakaway

trenches required for each of the three systems, which are designed for all rainfall events up

to and including the 1 in 10 year return period.
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In the event of the soakaway systems being overwhelmed, any exceedance volume will flow
to existing gullies in the adjacent access road and will not prevent the use of the car park or

access road.

The proposed drainage channels, gullies and sokaways will remain in private ownership,

maintained by the hospital.
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43632/SW1 Kendray Hospital, Barnsley - Soakaway SA1- SA2

Calculation of Soakaway Size E ¢ P

Using the method given in BRE Digest 365:2016

Inflow to soakaway

Area of Britain: England & Wales Scotland & N Ireland
Rainfall ratior = 0.36 0.00
Impermeable Area = 232 m?
Infiltration rate = 73 m/s x 10° or 0.0044 m/min
Time Rainfall Rainfall Inflow
min Z1  M5-D mm Z2 U10-D mm m?®
5 0.36 7.20 1.21 8.70 2.0
10 0.51 10.20 1.22 12.44 2.9
15 0.62 12.40 1.22 15.13 3.5
30 0.79 15.80 1.23 19.43 4.5
60 1.00 20.00 1.24 24.80 5.8
120 1.22 24.40 1.24 30.26 7.0
240 1.48 29.60 1.24 36.70 8.5
360 1.67 33.40 1.23 41.20 9.6
600 1.90 38.00 1.23 46.61 10.8
1440 2.42 48.40 1.22 58.81 13.6

Outflow from Soakaway

Soakaway Properties - Trench

Length = 9.00 m
Width = 0.90 m Storage = 237 m®
Average Working Depth = 0.975 m '
Void Ratio = 0.3 Soakaway Area (a,50) = 9.65 m°
Factor of Safety = 3.0
Outflow = 0.014 m*min
Soakaway Properties - Chamber
Internal Dia = 1.20 m Inner Storage = 0.99 m°
Quter Dia = 1.80 m Outer Storage = 0.37 m°
Average Working Depth = 0.875 m Total Storage/Chamber = 1.36 m®
Internal Void Ratio = 1.0 Total Storage = 2.72 m®
Outer Void Ratio = 0.3 '
Factor of Safety = 3.0 Soakaway Area (as50) = 247 m*
Number of Chambers 2
Outflow = 0.007 m®*min

Engpack/Geo/Soakaway



43632/SW2 Kendray Hospital, Barnsley - Soakaway SA1- SA2

Calculation of Soakaway Size E ¢ P

Using the method given in BRE Digest 365:2016

Storage Required

Time Inflow Outflow Storage
min m?® m?® m?
5 2.0 0.1 1.9
10 2.9 0.2 2.7
15 3.5 0.3 3.2
30 4.5 0.6 3.9
60 5.8 1.3 4.5
120 7.0 2.6 4.5
240 85 51 3.4
360 9.6 7.7 1.9
600 10.8 12.8 -2.0
1440 13.6 30.7 -17.1

Minimum Storage Required = 4.47 m®

Storage Provided = 5.09 m®

Soakaway volume is satisfactory

Storage required after 24 hour storm period should not be greater than half the storage required

Half storage provided = 2.55 m®
Storage required after 24 hr = -17.05 m®

Soakaway rate is satisfactory

Additional storage where an impermeable layer overlies permeable ground:-

Working depth above permeable layer = 0.00 m
Additional storage = 0.00 m®

Total storage = 5.09 m®

Minimum Storage Required = 4.47 m®

Soakaway volume is satisfactory

Engpack/Geo/Soakaway



43632/SW3

Kendray Hospital, Barnsley - Soakaway SA3 - SA4

Calculation of Soakaway Size

Using the method given in BRE Digest 365:2016

Fep

Inflow to soakaway

Area of Britain:

Rainfall ratior =

Impermeable Area =
Infiltration rate =

Time
min

10
15
30
60
120
240
360
600
1440

Z1
0.36
0.51
0.62
0.79
1.00
1.22
1.48
1.67
1.90
2.42

Outflow from Soakaway

England & Wales

Soakaway Properties - Trench

Average Working Depth
Void Ratio

Length
Width

Factor of Safety =

Outflow =

Soakaway Properties - Chamber

Internal Dia =
Outer Dia =

Average Working Depth =
Internal Void Ratio =
Outer Void Ratio =

Factor of Safety =
Number of Chambers

Outflow =

Scotland & N Ireland

0.36 0.00
262 m?
73 m/s x 10° or 0.0044 m/min
Rainfall Rainfall Inflow
M5-D mm Z2110-D mm m?®
7.20 1.21 8.70 2.3
10.20 1.22 12.44 3.3
12.40 1.22 15.13 4.0
15.80 1.23 19.43 5.1
20.00 1.24 24.80 6.5
24.40 1.24 30.26 7.9
29.60 1.24 36.70 9.6
33.40 1.23 41.20 10.8
38.00 1.23 46.61 12.2
48.40 1.22 58.81 15.4
11.00 m
0.90 m Storage = 267 m?
0.90 m .
0.3 Soakaway Area (a;50) = 10.71 m*
3.0
0.016 m*min
1.20 m Inner Storage = 0.99 m°
1.80 m Outer Storage = 0.37 m°
0.875 m Total Storage/Chamber = 1.36 m°
1.0 Total Storage = 2.72 m®
0.3 .
3.0 Soakaway Area (as50) = 2.47 m*
2
0.007 m*min

Engpack/Geo/Soakaway



43632/SW4 Kendray Hospital, Barnsley - Soakaway SA3 - SA4

Calculation of Soakaway Size E ¢ P

Using the method given in BRE Digest 365:2016

Storage Required

Time Inflow Outflow Storage
min m?® m?® m?
5 2.3 0.1 2.2
10 3.3 0.2 3.0
15 4.0 0.3 3.6
30 5.1 0.7 4.4
60 6.5 1.4 5.1
120 7.9 2.7 5.2
240 9.6 55 41
360 10.8 8.2 2.6
600 12.2 13.7 -1.5
1440 15.4 32.9 -17.5

Minimum Storage Required = 5.18 m®

Storage Provided = 5.39 m®

Soakaway volume is satisfactory

Storage required after 24 hour storm period should not be greater than half the storage required

Half storage provided = 2.70 m®
Storage required after 24 hr = 1751 m®

Soakaway rate is satisfactory

Additional storage where an impermeable layer overlies permeable ground:-

Working depth above permeable layer = 0.00 m
Additional storage = 0.00 m®

Total storage = 5.39 m®

Minimum Storage Required = 5.18 m®

Soakaway volume is satisfactory

Engpack/Geo/Soakaway



43632/SW5 Kendray Hospital, Barnsley - Soakaway SA5 - SA7

Calculation of Soakaway Size E ¢ P

Using the method given in BRE Digest 365:2016

Inflow to soakaway

Area of Britain: England & Wales Scotland & N Ireland
Rainfall ratio r = 0.36 0.00
Impermeable Area = 300 m?
Infiltration rate = 73 m/s x 10° or 0.0044 m/min
Time Rainfall Rainfall Inflow
min Z1  M5-Dmm Z2 U10-D mm m?®
5 0.36 7.20 1.21 8.70 2.6
10 0.51 10.20 1.22 12.44 3.7
15 0.62 12.40 1.22 15.13 4.5
30 0.79 15.80 1.23 19.43 5.8
60 1.00 20.00 1.24 24.80 7.4
120 1.22 24.40 1.24 30.26 9.1
240 1.48 29.60 1.24 36.70 11.0
360 1.67 33.40 1.23 41.20 124
600 1.90 38.00 1.23 46.61 14.0
1440 2.42 48.40 1.22 58.81 17.6

Outflow from Soakaway

Soakaway Properties - Trench

Length = 10.00 m
Width = 0.90 m Storage = 234 m°
Average Working Depth = 0.867 m
Void Ratio = 0.3 Soakaway Area (a,50) = 9.45 m*
Factor of Safety = 3.0
Outflow = 0.014 m*min

Soakaway Properties - Chamber

Internal Dia = 1.20 m Inner Storage = 0.96 m
Quter Dia = 1.80 m Quter Storage = 0.36 m®
Average Working Depth = 0.850 m Total Storage/Chamber = 132 m®
Internal Void Ratio = 1.0 Total Storage = 3.97 m®
Outer Void Ratio = 0.3

Factor of Safety = 3.0 Soakaway Area (a;50) = 2.40 m*
Number of Chambers 3

Outflow = 0.011 m*min

Engpack/Geo/Soakaway



43632/SW6 Kendray Hospital, Barnsley - Soakaway SA5 - SA7

Calculation of Soakaway Size E ¢ P

Using the method given in BRE Digest 365:2016

Storage Required

Time Inflow Outflow Storage
min m?® m?® m®
5 2.6 0.1 25
10 3.7 0.2 3.5
15 4.5 0.4 4.2
30 5.8 0.7 5.1
60 7.4 1.5 6.0
120 9.1 2.9 6.2
240 11.0 5.8 5.2
360 12.4 8.8 3.6
600 14.0 14.6 -0.6
1440 17.6 35.0 -17.4

Minimum Storage Required = 6.16 m®

Storage Provided = 6.31 m*

Soakaway volume is satisfactory

Storage required after 24 hour storm period should not be greater than half the storage required

Half storage provided = 3.15m®
Storage required after 24 hr = -17.38 m®

Soakaway rate is satisfactory

Additional storage where an impermeable layer overlies permeable ground:-

Working depth above permeable layer = 0.00 m
Additional storage = 0.00 m®

Total storage = 6.31 m*

Minimum Storage Required = 6.16 m®

Soakaway volume is satisfactory

Engpack/Geo/Soakaway
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