Unit 2 ref P204572/F

Oakchurch Farm, Staunton-on-Wye
Mr Jeremy Price
Drainage and Water Management Statement

CTP-21-0255

1 Introduction

COTSWOLD
TRANSPORT
PLANNING

1.1

1.2

1.3

1.4

1.5

Cotswold Transport Planning (CTP) provide expert Transport Planning,
Highways, Infrastructure and Flood Risk consultancy services throughout the
UK.

CTP were appointed by Mr Jeremy Price to provide drainage consultancy in
support of a planning application.

The development consists of the construction of an agricultural building (manure
store) along with associated access and landscaping. This building is referred to
as ‘Unit 2’

An architectural layout is included within Appendix A.

This Drainage and Water Management Statement will cover the existing
drainage arrangement, the proposed foul and surface water drainage

arrangement, and demonstrate compliance with the principles of Sustainable
Drainage Systems (SuDS).

2 Existing Site Conditions

Topography

2.1

2.2

Geology
2.3

2.4

Topographical mapping carried out in August 2020 shows the site to be generally
falling from east to west in a planar fashion with a consistent slope throughout.
Levels range from approximately 99.00mAOD in the eastern corner to
91.80mAOQOD in the western corner of the field to be developed.

A topographical survey is included in Appendix B.

Online mapping from the British Geological Survey indicates the site to be
underlain by the Raglan Mudstone Formation with superficial glacial Devensian
and deposits.

The Cranfield Soil and Agrifood Institute ‘Soilscapes’ online tool shows the site
as being underlain with ‘freely draining slightly acid loamy soils’.
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25 Infiltration testing to BRE Digest 365 was carried out March 2021, at the lowest
point of the site adjacent to an existing ditch.

2.6 A test pit was excavated to 3m below ground level to check for the presence of
groundwater. No groundwater was observed in the pit over the course of testing.

2.7 A nearby test pit was excavated to a depth of 2.1m to prepare for infiltration
testing. The pit displayed low infiltration characteristics before the test pit
collapsed approximately 60 minutes after starting the test.

2.8 Photographs of the testing are shown in Appendix C.

2.9 Given the above, it is understood that infiltration is not a feasible method of
complete surface water discharge for this development. However, a surface
water solution involving partial infiltration may be viable.

Drainage
2.10 There are no public (Dwr Cymru Welsh Water) sewers in the vicinity of the site.
2.11 The development site is not understood to currently contain any man-made
drainage, such as underground pipework or engineered surface conveyance
features.
212 The site is understood to currently drain to the existing ditch along the northern

boundary of the development, which runs from east to west.
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3 Proposed Drainage Strategy

Surface Water

3.1 The CIRIA SuDS Manual C753 gives guidance for a SuDS approach to
managing surface water runoff which has been tabulated below, along with the
potential opportunities for use within this development:

Table 1 - CIRIA SuDS Manual approach to managing surface water runoff

Approach Is it applicable?

Use surface water runoff as a resource Yes Rainwater harvesting may be used to
provide a water source (for irrigation, for
example)

Manage rainwater close to where it falls (at Yes Runoff can be controlled, and attenuation

source) storage provided at source

Manage runoff on the surface (above ground) Yes There is plan area available for surface
storage systems

Allow rainwater to soak into the ground Maybe Partial infiltration may be viable within

(infiltration) surface attenuation features

Promote evapotranspiration Yes Careful selection of vegetation can
promote evapotranspiration of runoff

Slow and store runoff to mimic natural runoff Yes Discharge will be restricted as closely as

rates and volumes possible to modelled site greenfield rates

Reduce contamination of runoff through Yes Runoff discharge will be restricted and

pollution prevention and by controlling the excess flows stored on site

runoff at source

Treat runoff to reduce the risk of urban Yes Roof areas present a low risk of pollution.

contaminants causing environmental pollution External areas of access shall be of
permeable construction, providing a level
of water treatment
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3.2 The SuDS hierarchy is given below. Each method of discharge shall be
investigated in order:

“Rainwater shall discharge to the following, listed in order of priority

To ground in an adequate soakaway or some other adequate
infiltration system; where that is not reasonably practicable;

- A watercourse; or where that is not reasonably practicable

- A surface water sewer, highway drain, or other drainage; or where
that is not reasonably practicable

- A combined sewer”

Water Reuse

3.1 The proposed development provides an opportunity to reuse surface water
through the provision of rainwater harvesting products.

3.2 Rainwater butts can be provided at suitable locations where feasible, to both
reduce the volume of water entering the river network, and to reduce the demand
on the water supply network.

3.3 Harvested rainwater may be used for irrigation and other applications where a
pressurised hose connection is not required.

Infiltration
3.4 Infiltration testing carried out in March 2021 indicates infiltration as not being
suitable as the sole method of surface water discharge from the development.
3.5 The preliminary design and sizing of SuDS features has been carried out

assuming no infiltration takes place, providing a conservative approach. In
reality, a small amount of infiltration may take place, which would reduce the
overall volume of runoff entering the watercourse.

Discharge to Watercourse

3.6 Surface water runoff shall be collected from the proposed roofs through a system
of gutters and downpipes.

3.7 External access areas shall be constructed with crusher run and drain directly to
the underlying subsoil. The overall construction of external access areas shall be
designed with an adequate depth of granular material to act as surface water
storage.

3.8 It is proposed that surface water runoff is conveyed to the existing watercourse
along the northern boundary of the site.
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Although there is no topographical information currently available for the ditch, it
was observed during a site visit that the water level was approximately 500mm
below ground level at the field boundary at the point of proposed discharge. An
invert level of 91.7mAOD has been taken forward for preliminary design.

The ditch levels should be confirmed via topographical surveying prior to detailed
design.

Prior to discharge, surface water flows shall be restricted through use of an
orifice. Upstream storage shall be provided in a shallow attenuation basin
adjacent to the watercourse.

The depth of the attenuation basin is limited by existing ground levels, and the
relatively small level difference between existing ground and the proposed ditch
outfall level. The overall depth of the attenuation basin is 700mm.

This limitation also precludes the use of a vortex flow control device, as would
often be specified as a method of limiting surface water discharge. It is
understood that it would be infeasible to design and specify a vortex flow control
device to suit such a shallow attenuation feature.

A 75mm orifice has been specified, which is generally accepted as the minimum
orifice size to mitigate the risk of blockage. The orifice can be fitted directly to the
outgoing pipework of the attenuation basin.

MicroDrainage calculations showing the required storage volume and discharge
rates are shown in Appendix D.

Calculations show that approximately 130m? of surface water storage is required
to accommodate excess flows in the 1 in 100yr (+40% climate change) design
storm event. The maximum outflow from the basin is shown to be 9.5l/s.

The impermeable catchment area (2500m?) has been calculated from the roof
area of both Unit 2 (this application) and Unit 1 (separate planning application)
assuming that both units are eventually constructed.

It should be noted that should only one of the building units be constructed, the
design storage provision could be reduced to reflect the smaller area of
impermeable catchment. Calculations should be re-run by a competent drainage
engineer if this is the case.

A drainage strategy layout plan is shown in Appendix E.

The outfall to the ditch shall be fitted with a non-return valve to ensure that high
water levels in the watercourse do not back up into the proposed SuDS feature.
Given the scale of the ditch and observation of the surrounding topography and
catchment, high water levels are not expected.
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3.21 Architectural plans indicate a proposed French drain adjacent to an area of
earthworks along the southern and eastern edges of the site. If a French drain is
constructed for the purpose of land drainage, it is understood that this can
discharge directly to the watercourse with no flow restriction or attenuation. No
proposed impermeable area shall therefore drain to any land drainage.

The base of the attenuation basin may be deepened below the invert level of the
outgoing pipework. This would provide additional storage volume, assuming a
small amount of long-term infiltration and evapotranspiration. A permanent water
level can also provide an amenity and biodiversity benefit.

Connection to Surface Water Sewer

3.22 A connection to watercourse is proposed. No connection to surface water sewer
is required.
Foul Water
3.23 The development is not understood to generate any foul drainage.
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4 SuDS/Drainage Management

4.1 Maintenance of SuDS features is essential to ensure that the surface water
drainage system operates effectively and that flooding of the site and
surrounding areas is prevented.

4.2 The responsibility of maintaining the drainage components would lie with the
development landowner unless responsibility is delegated to an appointed
external Management Company.

4.3 A full maintenance regime should be carried out to ensure that the drainage
system remains operational over its lifetime. Table 1 summarises an initial
maintenance plan for the drainage components proposed within this
development. The SuDS Manual (CIRIA C753) and manufacturer’s guidelines
should be referred to for further maintenance information.

Drainage

Required Action Typical Frequency
Component
Stabilise adjacent areas As required
Remove weeds As required
Pipework, Clear any poor performing structures. As required
manholes, Six monthly, 48 hours
chambers, Inspect all structures for poor operation after large storms in first
catch pits and P P P sg months
silt traps X
Monitor inspection chambers. Inspect silt
accumulation rates and determine silt Annually
clearance frequencies
Inspect for sediment and debris in pre-
Surface Water treatment components and remove. Note rate As required
Attgnugtlon of sediment accumulation.
asin
Check basin to ensure emptying is occurring Annually

Table 2 - Operation and Maintenance Summary
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CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Oakchurch Farm
Staunton-on-Wye

Date 01/04/2021
File SW Calculations.SRCX

Designed by DM
Checked by KT

Innovyze

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Summer 92.220 0.420 7.3 69.9 Flood Risk
30 min Summer 92.323 0.523 8.2 90.6 Flood Risk
60 min Summer 92.406 0.606 8.9 108.2 Flood Risk
120 min Summer 92.427 0.627 9.0 113.0 Flood Risk
180 min Summer 92.420 0.620 9.0 111.5 Flood Risk
240 min Summer 92.406 0.606 8.9 108.2 Flood Risk
360 min Summer 92.368 0.568 8.5 100.0 Flood Risk
480 min Summer 92.328 0.528 8.2 91.6 Flood Risk
600 min Summer 92.291 0.491 7.9 84.1 Flood Risk
720 min Summer 92.258 0.458 7.6 77.3 Flood Risk
960 min Summer 92.201 0.401 7.1 66.2 Flood Risk
1440 min Summer 92.116 0.316 6.2 50.6 0 K
2160 min Summer 92.037 0.237 5.2 36.8 0 K
2880 min Summer 91.989 0.189 4.6 28.7 0O K
4320 min Summer 91.936 0.136 3.7 20.3 0 K
5760 min Summer 91.911 0.111 3.2 16.4 0O K
7200 min Summer 91.900 0.100 2.8 14.7 0 K
8640 min Summer 91.893 0.093 2.5 13.6 O K
10080 min Summer 91.888 0.088 2.3 12.8 0O K
15 min Winter 92.264 0.464 7.7 78.6 Flood Risk
30 min Winter 92.378 0.578 8.6 102.1 Flood Risk
60 min Winter 92.470 0.670 9.3 122.7 Flood Risk
120 min Winter 92.497 0.697 9.5 128.8 Flood Risk
180 min Winter 92.485 0.685 9.4 126.0 Flood Risk
240 min Winter 92.465 0.665 9.3 121.4 Flood Risk
360 min Winter 92.413 0.613 8.9 109.8 Flood Risk
480 min Winter 92.359 0.559 8.5 98.1 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m3)
15 min Summer 160.427 0.0 74.6 21
30 min Summer 107.373 0.0 100.1 35
60 min Summer 68.560 0.0 128.3 62
120 min Summer 40.772 0.0 152.6 104
180 min Summer 29.518 0.0 165.7 134
240 min Summer 23.300 0.0 174.4 168
360 min Summer 16.534 0.0 185.7 236
480 min Summer 12.890 0.0 193.0 304
600 min Summer 10.608 0.0 198.6 370
720 min Summer 9.041 0.0 203.1 436
960 min Summer 7.025 0.0 210.4 562
1440 min Summer 4.927 0.0 221.2 810
2160 min Summer 3.484 0.0 235.0 1168
2880 min Summer 2.748 0.0 247.1 1528
4320 min Summer 2.002 0.0 269.8 2248
5760 min Summer 1.625 0.0 292.5 2944
7200 min Summer 1.402 0.0 315.3 3672
8640 min Summer 1.254 0.0 338.3 4400
10080 min Summer 1.149 0.0 361.5 5136
15 min Winter 160.427 0.0 83.6 21
30 min Winter 107.373 0.0 112.1 35
60 min Winter 68.560 0.0 143.7 62
120 min Winter 40.772 0.0 170.9 114
180 min Winter 29.518 0.0 185.7 144
240 min Winter 23.300 0.0 195.4 182
360 min Winter 16.534 0.0 208.0 256
480 min Winter 12.890 0.0 216.2 328

©1982-2020 Innovyze
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CTP House, Knapp Road Oakchurch Farm

Cheltenham Staunton-on-Wye

Gloucestershire, GL50 3QQ

Date 01/04/2021 Designed by DM

File SW Calculations.SRCX Checked by KT

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m3)

600 min Winter 92.309 0.509 8.1 87.7 Flood Risk
720 min Winter 92.264 0.464 7.7 78.6 Flood Risk
960 min Winter 92.189 0.389 7.0 63.9 0 K
1440 min Winter 92.082 0.282 5.8 44 .6 O K
2160 min Winter 91.992 0.192 4.6 29.3 0 K
2880 min Winter 91.944 0.144 3.8 21.5 0 K
4320 min Winter 91.903 0.103 2.9 15.1 0 K
5760 min Winter 91.889 0.089 2.4 13.0 0 K
7200 min Winter 91.881 0.081 2.1 11.8 0 K
8640 min Winter 91.876 0.076 1.9 11.0 0 K
10080 min Winter 91.872 0.072 1.7 10.4 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m3)
600 min Winter 10.608 0.0 222.4 396
720 min Winter 9.041 0.0 227.5 464
960 min Winter 7.025 0.0 235.7 592
1440 min Winter 4.927 0.0 247.8 840
2160 min Winter 3.484 0.0 263.2 1192
2880 min Winter 2.748 0.0 276.7 1552
4320 min Winter 2.002 0.0 302.3 2208
5760 min Winter 1.625 0.0 327.6 2936
7200 min Winter 1.402 0.0 353.1 3648
8640 min Winter 1.254 0.0 378.9 4376
10080 min Winter 1.149 0.0 405.0 5104
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CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Oakchurch Farm
Staunton-on-Wye

Date 01/04/2021
File SW Calculations.SRCX

Designed by DM
Checked by KT

Innovyze

Source Control 2020.1.3

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Rainfall Details

FEH

100

2013

GB 337200 245069 SO 37200 45069
Point

Yes

Time Area Diagram

Total Area (ha) 0.250

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)
Longest Storm (mins)
Climate Change %

Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha)
0 4 0.125 4 8 0.125

Yes
0.750
0.840

15
10080
+40
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CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Oakchurch Farm
Staunton-on-Wye

Date 01/04/2021
File SW Calculations.SRCX

Designed by DM
Checked by KT

Innovyze

Source Control 2020.1.3

Diameter (m)

Model Details

Storage is Online Cover Level (m) 92.500

Tank or Pond Structure

Invert Level (m) 91.800
Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 141.0 0.700 233.0

Orifice Outflow Control

0.075 Discharge Coefficient 0.600 Invert Level (m) 91.800
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