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1 - DRAINAGE STRATEGY DOCUMENT

This document has been produced, along with supporting drawings and calculations to

discharge planning condition 6, relating to the Surface and Foul water drainage

proposals for the site.

SURFACE WATER DISCHARGE

Recommended Drainage Hierarchy for surface water discharge.

Option 1 – Infiltration Soakaway

Investigate first through BRE365 testing.

Option 2 – Attenuated Discharge to Ordinary Watercourse (Currently considered the

most likely ultimate solution.)

Typical arrangement:

• Sustainable drainage features.

• Below ground attenuation systems.

• Restricted discharge -Hydro brake flow control.

• Gravity connection to nearby watercourse.

• Ordinary watercourse consent if required.

INFILTRATION

In lieu of a ground / site investigation report, we have undertaken a desktop study to

assess the possibility of infiltration being a viable means of surface water discharge, in

accordance with the drainage hierarchy, option 1 above.

Based on the planning documents, the site location, and the regional geology, we would

classify infiltration at this site as possible but unlikely, not a site where I would expect

a soakaway to work without testing.

The site sits at the junction of Lower Road and Ward Green Lane on elevated ground east

of Longridge. The elevated position is favourable because groundwater is unlikely to be

shallow and there is no obvious floodplain influence.

Longridge area commonly contains glacial till (clayey deposits) over bedrock, which

often produces low infiltration rates. However, there are localised permeable sand,

gravel and sandstone horizons around Longridge, so infiltration can sometimes work on

one plot and fail on the next.

The site lies on the western flank of Longridge Fell. Across this area, the underlying

bedrock is typically part of the Mudstone Grit sequence, consisting predominantly of
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sandstone with interbedded mudstone and siltstones. Sandstone bedrock can be

moderately permeable where fractured and weathered. However, the key factor for

infiltration is usually not the bedrock but the superficial deposits above it.

The Longbridge/Dilworth area is widely mantled by glacial till (bounder clay) left by the

last glaciation. Glacial till commonly contains clay, silt, sand and gravel mixed together,

but from a drainage perspective it generally behaves as a low-permeability clayey

deposit. Where till is present, soakaways frequently perform poorly unless they

penetrate into more permeable strata beneath.

The most likely outcome is variable infiltration, dependant on the thickness and make up

of the glacial till. Cohesive soils i.e. clay, generally provide very poor infiltration results,

where as sand and gravel provide good permeability.

Advising prior to ground investigation on infiltration testing, my expectation would be:

Depth Likely material Infiltration potential

0–0.5 m Topsoil/subsoil Variable

0.5–2.0 m Clayey glacial till Poor

2–4 m+ Weathered sandstone / mixed deposits Moderate if encountered

The key unknown is the thickness of the till. If the sandstone is shallow, BRE 365 testing

could produce acceptable infiltration rates. If there is 2–4 m of stiff till, soakaways often

become impractical.

Based on the above, our overall conclusion is that the site should not currently be

regarded as proven suitable for infiltration drainage.

We would recommend that infiltration testing in accordance with BRE 365 is carried out

to confirm viability and to satisfy the local authority, as noted in Condition 6.

DRAINAGE DESIGN

Given the uncertainty of infiltration being a viable solution, to provide a drainage scheme

that is viable, we propose to discharge surface water to watercourse, in accordance with

Option 2.

Following testing, should infiltration be viable, the surface water drainage design is to be

updated to a soakaway system, removing the connection to watercourse.

TOPOGRAPHY

The site occupies a local high point adjacent to Lower Road. Ground generally falls south,

south-west, towards Ward Green Lane. This topography is favourable for gravity

drainage.
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WATERCOURSE

Ward Green Lane Ditches

Following a site walkover, roadside drainage ditches are present to the east of Ward

Green Lane, and this would provide a good location for surface water discharge, given

the proximity to the site.

We have assumed a depth of c.500mm based on a visual inspection; however, this is to

be proven via survey. Should a gravity connection not be viable, a small surface water

package pumping station maybe required.

The likely outfall of the Ward Green Lane Ditches is to Page Brook, approximately 350m

south of the site.

SUSTAINABLE DRAINAGE SYSTEMS (SuDS)

Roof Areas

Green and blue roof systems have been considered for this scheme however discounted 
due to the nature of the development and roof proposal, being pitched. 

Rainwater harvesting is recommended where possible for non-potable use (i.e. toilet 
flushing). This is to be confirmed viable by the Architect.

Rainwater harvesting can also be used for irrigation purposes, we therefore recommend 
the use of water butts at the base of the roof rainwater pipes, with an overflow connecting 
to the surface water drainage network. 

External Areas

In line with the proposed Architects site plan, all external hard standing areas are to be 
permeable. We recommend permeable surfaces to be Type B, with partial infiltration. 
This will allow surface water to natural percolate into the ground, if possible, at shallow 
depths, however, will be positively connected to the drainage system, as required.

The remainder of the site will be made up of soft landscaping areas. 

The above proposals will retain the first 5mm rainfall on site.

Attenuation will be provided in the sub-base reservoir of permeable paving systems, and 
any additional will be in the form of below ground cellular storage, pipes and chambers.

A flow restriction of 1.5l/s has been calculated based on the greenfield run-off rate. This 
will restrict surface water run-off, prior to discharge, in the form of a hydro-brake or 
similar device. 
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Stone trenches with perforated pipework are proposed, to convey surface water flows as 
well as providing a natural filtration.

The estimated attenuation required is 16m3 based on 1.5l/s.

The drainage system has been designed to the 1 in 100 year plus 50% for climate change 
(Upper end allowance). All storage will be contained below ground, with the exception of 
the water butts. 

Ordinary watercourse approval will be required from the Local Authority to discharge 
surface water flows to the watercourse. 

PROPOSED FOUL WATER

Foul water will continue to discharge as existing, to local watercourse via a sewage 
treatment plant (STP).

The condition of the existing treatment plant is to be assessed and confirmed 
acceptable/fit for purpose. The size of the existing STP is to be confirmed suitable for the 
new facilities.

Should the existing STP be in poor condition and/or not sized sufficiently, it is 
recommended that this is replaced with a new system (Klargester BioDisc or similar 
approved), to suit the proposed development needs.

DRAINAGE MAINTENANCE

A suitable maintenance strategy should be adopted to ensure the drainage network is 
cleaned regular and the routine maintenance and cleansing regime should be 
documented. 

It is assumed that the maintenance of the drainage network will be the responsibility of 
the client/owner of the property.

2 - Drainage Design Pack  

Drainage GA - 26-0017-CSD-DIL-XX-XX-DR-D-0001

Drainage Catchments - 26-0017-CSD-DIL-XX-XX-DR-D-0002

Drainage Details 1 - 26-0017-CSD-DIL-XX-XX-DR-D-0004

Drainage Details 2 - 26-0017-CSD-DIL-XX-XX-DR-D-0004

Hydraulic Calculations - 26-0017-CSD-DIL-XX-XX-CAL-D-0001

Hydro-brake details, AquaCell Eco details, Greenfield Calculation and the Architects

Site Plan including FFL and external levels have been provided.
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
0.750
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S1
S2
S3
S4
FCC
OF

0.009
0.009
0.003
0.018
0.000
0.000

5.00
5.00
5.00
5.00

109.720
109.720
109.720
109.250
109.250
108.500

600
600
600
600

1200

362790.048
362796.270
362803.431
362805.146
362807.073
362812.657

437733.293
437721.757
437722.936
437716.482
437717.435
437702.860

0.600
0.731
0.804
0.450
1.090
0.496

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S1 S2 13.107 0.600 109.120 108.989 0.131 100.0 150 5.22 46.1

1.000 1.005 17.8 1.1 0.450 0.581 0.009 0.0 25 0.560

1.001 S2 S3 7.257 0.600 108.989 108.916 0.073 100.0 150 5.34 45.7

1.001 1.005 17.8 2.2 0.581 0.654 0.018 0.0 36 0.690

1.002 S3 FCC 6.597 0.600 108.916 108.850 0.066 100.0 150 5.45 45.4

1.002 1.005 17.8 2.6 0.654 0.250 0.021 0.0 38 0.715

2.000 S4 FCC 2.150 0.600 108.800 108.779 0.021 100.0 150 5.04 46.7

2.000 1.005 17.8 2.3 0.300 0.321 0.018 0.0 36 0.690

1.003 FCC OF 15.608 0.600 108.160 108.004 0.156 100.0 150 5.71 44.5

1.003 1.005 17.8 4.7 0.940 0.346 0.039 0.0 52 0.848

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 13.107 100.0 150 Circular 109.720 109.120 0.450 109.720 108.989 0.581

1.000 S1 600 Manhole Adoptable S2 600 Manhole Adoptable

1.001 7.257 100.0 150 Circular 109.720 108.989 0.581 109.720 108.916 0.654

1.001 S2 600 Manhole Adoptable S3 600 Manhole Adoptable

1.002 6.597 100.0 150 Circular 109.720 108.916 0.654 109.250 108.850 0.250

1.002 S3 600 Manhole Adoptable FCC 1200 Manhole Adoptable

2.000 2.150 100.0 150 Circular 109.250 108.800 0.300 109.250 108.779 0.321

2.000 S4 600 Manhole Adoptable FCC 1200 Manhole Adoptable
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Node FCC Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
108.160
0.700
1.5

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0062-1500-0700-1500
0.075
1200

Node FCC Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

108.160
89

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 20.0 0.0 0.800 20.0 0.0 0.801 0.0 0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S1 11 109.145 0.025 1.1 0.0072 0.0000 OK

15 minute winter S1 1.000 S2 1.1 0.418 0.062 0.0348

15 minute winter S2 11 109.026 0.037 2.2 0.0104 0.0000 OK

15 minute winter S2 1.001 S3 2.2 0.612 0.124 0.0262

15 minute winter S3 11 108.957 0.041 2.6 0.0115 0.0000 OK

15 minute winter S3 1.002 FCC 2.6 0.698 0.146 0.0246

15 minute winter S4 10 108.840 0.040 2.3 0.0114 0.0000 OK

15 minute winter S4 2.000 FCC 2.3 0.641 0.128 0.0077

60 minute winter FCC 43 108.257 0.096 2.7 1.9419 0.0000 OK

60 minute winter FCC Hydro-Brake® OF 1.4

15 minute summer OF 1 108.004 0.000 1.2 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S1 10 109.160 0.040 2.8 0.0113 0.0000 OK

15 minute winter S1 1.000 S2 2.8 0.527 0.155 0.0690

15 minute winter S2 10 109.050 0.061 5.6 0.0174 0.0000 OK

15 minute winter S2 1.001 S3 5.4 0.761 0.306 0.0518

15 minute winter S3 11 108.983 0.067 6.3 0.0189 0.0000 OK

15 minute winter S3 1.002 FCC 6.3 0.880 0.357 0.0474

15 minute winter S4 10 108.866 0.066 5.6 0.0188 0.0000 OK

15 minute winter S4 2.000 FCC 5.6 0.808 0.313 0.0148

60 minute winter FCC 51 108.478 0.317 6.9 6.3910 0.0000 SURCHARGED

60 minute winter FCC Hydro-Brake® OF 1.5

15 minute summer OF 1 108.004 0.000 1.5 0.0000 0.0000 OK
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Results for 100 year +50% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S1 10 109.175 0.055 5.2 0.0156 0.0000 OK

15 minute winter S1 1.000 S2 5.1 0.598 0.290 0.1128

15 minute winter S2 10 109.081 0.092 10.3 0.0261 0.0000 OK

15 minute winter S2 1.001 S3 10.2 0.862 0.573 0.0857

15 minute winter S3 10 109.015 0.099 11.9 0.0279 0.0000 OK

15 minute winter S3 1.002 FCC 11.8 1.016 0.662 0.0763

60 minute winter S4 60 108.900 0.100 6.1 0.0282 0.0000 OK

60 minute winter S4 2.000 FCC 6.1 0.828 0.344 0.0297

60 minute winter FCC 60 108.900 0.740 13.1 14.8881 0.0000 SURCHARGED

60 minute winter FCC Hydro-Brake® OF 1.5

15 minute summer OF 1 108.004 0.000 1.5 0.0000 0.0000 OK
















