From: Sarah Burrow <Sarah.Burrow@arun.gov.uk>

Sent: 18 February 2020 10:03

To: Planning.Responses <Planning.Responses@arun.gov.uk>
Cc: Amber Willard <Amber.Willard@arun.gov.uk>

Subject: RE: Planning Consultation on Y/10/20/DOC

Engineers Comments Regarding Surface Water Drainage

Further information is required before we can recommend discharging condition 4, the following points require

addressing:

1. The infiltration testing results submitted are inadequate. They are not in accordance with BRE365 in so far
as that the pit was not filled three times and was early in the winter season. The infiltration test will need to
be completed in accordance with BRE365 (attached for ease) before March 2020 to give accurate results.

2. No groundwater monitoring data has been supplied. For a development of this size, groundwater
monitoring need not be extensive. But should be captured as soon as possible to avoid delays to the
development. Please contact this department for further detail.

3. No drainage design has been submitted. Itis not possible to recommend to discharge this condition without
a surface water drainage design.

4. Assuming that infiltration is viable then we would expect to see the following supplied as part of the DOC

application:
a. Infiltration test results
b. Groundwater monitoring results
c. Soakaway design calculations (to hold and infiltrate up to 1 in 100 +40% storm underground)
d. Drainage layout which includes cover levels, invert levels, pipe diameters, fall and gradients as well
as soakaway dimensions, and location of silt trap.
e. Construction detail drawings for soakaway, silt trap and pipe bed and surround.

ARUN DISTRICT COUNCIL Y/10/20/DOC



| have attached BRE365 for guidance, plus the applicant is advised to read, complete and submit our surface water
drainage checklist (also attached). If there is any doubt about the information required then the applicant is more
than welcome to contact Engineers to discuss this.

Kind Regards

Sarah Burrow
Engineering Assistant

From: Planning.Responses <Pianning.Besponses@arun.gov.uk>
Sent: 05 February 2020 16:04

To: Land Drainage

Subject: Planning Consultation on Y/10/20/DOC

To:. Engineers (Drainage)

NOTIFICATION FROM ARUN DISTRICT COUNCIL
TOWN AND COUNTRY PLANNING ACT 1990

APPLICATION NO: Y/10/20/DOC
Registered: 28-JAN-20
Site Address: Hazel Cottage Church Lane Yapton BN18 OEH

Description of Works: Approval of details reserved by condition imposed under ref
Y/89/19/HH relating to Condition Nos 3 - dormer window design,
materials and finishes, 4 - surface water drainage and 5 - sample
panel of flint work

The Council have received the above application to discharge conditions. | shall be pleased to
receive any observations you may wish to make in respect of those conditons relating to your
field of expertise.

Click here to view the Discharge of Condition application

Click here to view conditions on original application - click on decision fab

Should you have any comments to make, these should be sent by replying to this email by
19th February 2020.

www arun gov. ukisianning

Please be aware that any comments you may make will be available on our website so please
do not insert personal details or signatures on your reply.

In the absence of a reply within the period stated, | shall assume that you have no observations to
make.

The officer dealing with this application is Amber Willard who can be contacted on telephone number
01903 737500 x37445.

Thanking you in anticipation
Planning Case Officer

Arun District Council

ARUN DISTRICT COUNCIL Y/10/20/DOC
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infiltration into the adjacent soil. They must
discharge their stored water sufficiently quickly

oakaways have been the traditional way to
ispose of stormwater from buildings and
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aved areas remote from a public sewer or
watercourse. In recent years, soakaways have
been used within urban, fully-sewered areas to
limit the impact on discharge of new upstream
building works and to avoid costs of sewer up-
grading outside a development. Soakaways are
seen increasingly as a more widely applicable
option alongside other means of stormwater
control and disposal.

Soakaways must store the immediate
stormwater run-off and allow for its efficient

to provide the necessary capacity to receive
run-off from a subsequent storm. The time
taken for discharge depends upon the
soakaway shape and size, and the surrounding
soil’s infiltration characteristics. They can be
constructed in many different forms and from a
range of materials.

This Digest describes design and construction
procedures, explains how to calculate rainfall
design values and soil infiltration rates, and
gives design examples.

Shape and size

Soakaways for areas less than 100 m? have
traditionally been built as square or circular
pits, either filled with rubble or lined with dry-
jointed brickwork or pre-cast perforated
concrete ring units surrounded by suitable
granular backfill. BS 8301 suggests that
soakaways may take the form of trenches that
follow convenient contours: compared with
square or circular shapes, they have larger
internal surface areas for infiltration of
stormwater for a given stored volume. The
designer must consider the merits of the more
compact square or circular forms against the
better rate of discharge from the trench in the
particular conditions of soil type, available
space, site layout and topography.

For drained areas above 100 m?, soakaways
can be pre-cast ring or of trench type and not
substantially deeper than soakaways that serve
small areas: 3 to 4 m is adequate if ground
conditions allow. Although limiting the depth
does mean the length must be increased,
trench soakaways are cheaper to dig with
readily available excavating equipment.

Soil infiltration characteristics

The method of determination must give
representative results for the proposed site of
the soakaway. This is achieved by:

1 Excavating a trial pit of sufficient size to
represent a section of the design soakaway.

2 Filling the pit several times in quick
succession whilst monitoring the rate of
seepage, to represent soil moisture conditions
typical of the site when the soakaway becomes
operative.

3 Examining site data to ensure that variations
in soil conditions, areas of filled land,
preferential underground seepage routes,
variations in the level of groundwater, and any
geotechnical and geological factors likely to
affect the long-term percolation and stability of
the area surrounding the soakaway have been
assessed. Groundwater should not rise to the
level of the base of the soakaway during annual
variations in the water table. Local building
control and/or planning authorities should
advise where fluctuations in groundwater level
may cause a problem in the long-term for any
proposed depth of excavation.

constructing the future



The design method for sizing a soakaway is based upon
the equation of volumes:
I-0=S§
where:
I = theinflow from the impermeable area drained to
the soakaway;
O = the outflow infiltrating into the soil during rainfall;
§ = the required storage in the soakaway to balance
temporarily inflow and outflow.

Inflow to the soakaway
I=AXR
where:
A = theimpermeable area drained to the soakaway;
R = thetotal rainfall in a design storm
(a 10-year return period should be used);
calculation of R is shown in the box below.

Outflow from the soakaway
O=az,x XD

where:

a5, = theinternal surface area of the soakaway to 50%
effective depth: this excludes the base area which
is assumed to clog with fine particles and become
ineffective in the long-term;

[ = thesoil infiltration rate determined in a trial pit at
the site of the soakaway;

D = the storm duration.

Required storage volume in the soakaway, S

Storage must equal or be greater than inflow minus
outflow, defined above, and is the required effective
volume available between the base of the soakaway and
the invert of the drain discharging to the soakaway.

There are four steps in the design procedure:

1 carry out a site investigation to determine the soil
infiltration rate;

2 decide on a construction type (eg filled pit in square,
circular or trench form, or concrete ring units with
granular surround);

3 calculate required storage volume, S, from inflow
minus outflow for a range of durations of 10-year
design storms to determine the maximum storage
predicted for the type of soakaway;

4 review the design to ensure its overall suitability
considering space requirements, site layout and time
for emptying.

This design method for sizing soakaways contains
assumptions which generally combine to increase the
factor of safety against surface flooding of the design:

@ the percentage run-offis taken as 100% from the
drained area, ie no reduction is made to the design run-
off volume discharged to the soakaway for losses due
to surface wetting or the filling of puddles during the
storm;

® no allowance is made for the time taken for run-off to
discharge to the soakaway: the required storage
volume is calculated on the basis of instantaneous
discharge to the soakaway;

® the outflow from the soakaway is under-estimated;
higher infiltration rates occur at greater depths of
storage in practice than are adopted in design, and
because the outflow is calculated on the basis ofthe
rainfall duration rather than the run-off duration. The
latter may be considerably longer, depending on the
length of drains.

ARUN DISTRICT COUNCIL Y/10/20/DOC



Rainfall duration D
Minutes Hours

r 5 10 15 30 1 2 4 6 10 24
0.12 0.22 0.34 045 0.67 1.00 148 217 275 3.70 6.00
0.15 0.25 0.38 048 0.69 1.00 142 202 246 323 490
0.18 0.27 041 051 071 1.00 136 1.8 225 286 4.30
0.21 0.29 043 054 0.73 1.00 133 1.77 212 262 3.60
0.24 0.31 046 056 0.75 1.00 1.30 1.71 200 240 3.35
0.27 0.33 048 058 0.76 1.00 1.27 164 188 224 3.10
0.30 0.34 049 059 0.77 1.00 125 157 178 212 284
0.33 0.35 0.50 0.61 0.78 1.00 1.23 153 1.73 2.04 2.60
0.36 0.36 051 062 0.79 1.00 122 148 167 190 242
0.39 0.37 052 063 0.80 1.00 121 146 162 182 2.28
0.42 0.38 053 064 081 1.00 1.20 142 157 1.74 2.16
0.45 0.39 054 065 0.82 1.00 1.19 1.38 151 1.68 2.03

Soil infiltration rate

Excavate a soakage trial pit to the same depth as
anticipated in the full-size soakaway; for run-off from
100 m? this will be 1 to 1.5 m below the invert level of the
drain discharging to the soakaway. Overall depths of
excavation will be typically 1.5 to 2.5 m for permeable
areas up to 100 m* draining to the soakaway.

The trial pit should be 0.3 to 1 m wide and 1 to 3 m
long. It should have vertical sides trimmed square and, if
necessary for stability, should be filled with granular
material. When granular fill is used, a full-height,
perforated, vertical observation tube should be
positioned in the pit so that water levels can be
monitored with a dip tape. It should be possible to
construct a suitably dimensioned pit with a backhoe
loader or mini-excavator. Narrow, short pits use less
water for the soakage tests but may be more difficult to
trim and clean prior to testing. Measure the pit carefully
before trials. For safety reasons do not enter the pit.

A lot of water will be used to determine the soil
infiltration rate so a water bowser may be needed. The
inflow should be rapid so that the pit can be filled to its
maximum effective depth in a short time, ie to the design
invert level of the drain to the soakaway. Take care that
the inflow does not cause the walls of the pit to collapse.
Fill the pit and allow it to drain three times to near

et et

M5 rainfall M10 Growth Factor Z2
mm England and Wales Scotland and N Ireland
5 1.19 1.17
10 1.22 1.19
15 1.24 1.20
20 1.24 1.19
25 1.24 1.18
30 1.22 1.18
40 1.19 1.17
50 1.17 1.16
75 1.14 1.14
100 1.13 1.13
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empty; each time record the water level and time from
filling, at intervals sufficiently close to clearly define water
level versus time (Figure 2). The three fillings should be
on the same or consecutive days.

Calculate the soil infiltration rate from the time taken
for the water level to fall from 75% to 25% effective
storage depth in the pit, using the lowest /'value of the
three test results for design:

yp75 —25

A5 X Z(1;75725

Soil infiltration rate, f

where:
Vs = the effective storage volume of water in the
trial pit between 75% and 25% effective depth;
4,5, = the internal surface area of the trial pit up to
50% effective depth and including the base
area;
/. .= the time for the water level to fall from

P

75% to 25% effective depth.

If the test pit is deeper than about 3 m, it may be difficult
to supply sufficient water for a full-depth soakage test.
Tests may be conducted at less than full depth but
determinations of the soil infiltration rate may be lower
than those from the full-depth test. This is because
relationships between depth of water in the soakage pit,
the effective area of outflow and the infiltration rate can
vary with depth, even when soil conditions themselves
do not vary. The variation in infiltration rate with the
depth at which the determin-ation is made may be as
much as a factor of two. From the results of a soakage trial
in Figure 2, the calculated infiltration rate based upon a
fall of water level from:
® 75% to 50% effective depth is 5.1 x 10° m/s;
@ 50% to 25% effective depth is 2.9 x 105 m/s.

The design method adopts the result determined from
75% to 25% effective depth of 3.3 x 10° m/s.

Ifit is impossible to carry out a full-depth soakage test,
soil infiltration rate calculation should be based on the
time for fall of water level from 75% to 25% of the actual
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Figure 1 Ratio of 60-minute to 2-day rainfalls of 5-year return period — from Design and analysis of urban storm damage

maximum water depth achieved in the test. The effective  the drain will discharge to the soakaway. The use of full-

area of loss from the soakage pit is then calculated as the depth and of repeat determinations at locations along the

internal surface area of the pit to 50% maximum depth line of trench soakaways is very important when soil

achieved plus the base area of the pit. conditions vary; if the soil is fissured, infiltration rates can
In general, soakage trials should be undertaken where vary enormously. In these situations, a preliminary design

ARUN DISTRICT COUNCIL Y/10/20/DOC



length for the proposed soakaway should be calculated
from the first soakage trial pit result and, if the design
length exceeds 10 m, a second trial should be carried out
at the design length distance along the line ofthe
soakaway. In all ground conditions, a second trial pit
should be dug if the trench soakaway (designed on the
basis of one trial pit) is longer than 25 m; further trial pits
are needed at intervals of 25 m along the line of along
soakaway. If more than one trial pit is used, the mean
value of the soil percolation rates determined from the
trial pits is adopted for the final design

Time of emptying of soakaway

The soakaway should discharge from full to half-volume
within 24 hours in readiness for subsequent storm inflow.

Construction details

Maintenance of soakaways has always presented
problems, usually in finding them! This is certainly the
case with rubble-filled ones. All soakaways should be
provided with some form of inspection access, so that the
point of discharge of the drain to the soakaway can be
seen. This access will identify the location and will allow
material to be cleared from the soakaway.

Little monitoring of soakaway performance is done,
but this could be most informative about changes in soil
infiltration rate and in warning of soakaway blockage in
the long-term. The inspection access should provide a
clear view to the base of the soakaway, even when the
soakaway is of the filled type (Figure 3). For small, filled
soakaways, a 225 mm perforated pipe provides a suitable
inspection well. Lined soakaways have the advantage of
access for inspection and cleaning and this should be a
teature of all soakaways. Trench-type soakaways should
have at least two inspection access points, one at each
end of a straight trench, with a horizontal perforated or

ARUN DISTRICT COUNCIL Y/10/20/DOC

Figure 2 Field observations from a soakage trial pit
2.51 mdeep; 2.4 mlong; 0.6 m wide — no granular fill

ACCESS COVER

! NAFECTION.
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CEQTEXNTILE AROUND
$/0ES AND TOP OF
GRANULAR E/LL

Figure 3 Small, filled soakaway with perforated inspection well
extending to base of soakaway providing access to discharge drain
outlet
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Figure 4 Trench type soakaway with horizontal distributor pipe

porous distributor pipe linking the ends along the top of
the granular fill (Figure 4). It may be convenient with a
trench soakaway to have several drain discharge points
along the length of the trench, each connected to the
soakaway via an inspection access chamber.

In trench soakaways, the movement of suspended and
floating material into the distributor pipe can be
minimised by using wet wells with a T-piece inlet fitted to
the distributor pipe (Figure 5). T'wo or more T-piece
inlets to distributor pipes in two or more trench
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8

soakaways may be appropriate for large wet well designs.
The advantages of sedimentation of fine material in the
pre-cast chamber, for ease of maintenance and extended
operating life, are combined with the more efficient
trench discharge characteristics.

Perforated, pre-cast concrete ring unit soakaways
should be installed within a square pit, with sides about
twice the selected ring unit diameter. The need to
oversize the soakaway pit for purposes of constructing
the ring unit chamber may be used to advantage by
incorporating the total excavation volume below the
discharge drain invert in the design storage volume.

Granular material must be separated from the
surrounding soil by a suitable geotextile to prevent
migration of fines into the soakaway. If migration from
surrounding soil occurs, it can cause ground settlement
around the soakaway sufficient to affect the stability of
adjacent buildings. The top surface of the granular fill
should also be covered with geotextile to prevent the
ingress of backfill material during and after surface
reinstatement. Geotextile should not be wrapped around
the outside of the ring units as it cannot be cleaned
satisfactorily or removed when it has become blocked.
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Figure 5 Trench-type soakaway with large wet well equipped with
T-piece overflow to porous distributor pipe and separate
inspectionwell

General considerations

Soakaways can provide a long-term, effective method of
disposal of stormwater from impermeable areas of several
hundreds of square metres. Long-term maintenance and
inspection must be considered during the design and
construction process. With wet well soakaways, vehicle-
mounted suction emptying and jetting equipment can be
used, so suitable access to inspection covers must be
provided.

Pollution danger to the quality of groundwater must be
considered. The limited evidence presently available
suggests that roof surface run-off does not cause damage
to groundwater quality and may be discharged directly to
soakaways. Those pollutants entering the soakaway from
roofs tend to remain in the soakaway, or in its immediate
environs, attached to soil particles. However, paved
surface run-off should be passed through a suitable form
of oil interception device prior to discharge to soakaways.
Maintenance of silt traps, gully pots and interceptors will
improve the long-term performance, and the use of wet
well chambers within the soakaway system can further
assist in pollutant trapping and extending operating life.

Care must be taken so that the introduction of large
volumes of surface run-off into the soil does not disrupt
the existing sub-surface drainage patterns; it may be
advantageous to use extended trench soakaway systems.
The effect of ground slope must be considered when
siting soakaways to avoid waterlogging of downhill areas.

Soakaways should not normally be constructed closer
than 5 m to building foundations. In chalk, or other soil
and fill material subject to modification or instability, the
advice of a specialist geotechnologist should be sought as
to the advisability and siting of a soakaway.

Site investigations must be undertaken thoroughly and
competently so that all aspects of soil properties,
geotechnology and hydrogeology are adequately
reviewed alongside the hydraulic designs of soakaways.

Further reading
BS 8301: 1985 Code of practice for building drainage

Design and analysis of urban storm drainage.

The Wallingford Procedure.

Department of the Environment. National Water Council Standing
Technical Committee Reports No 31. ISBN 0 901090 31 X.

www .bre.co.uk

BRE is committed to providing impartial and
authoritative information on all aspects of the built
environment for clients, designers, contractors,
engineers, manufacturers, occupants, etc. We
make every effort to ensure the accuracy and
quality of information and guidance when it is first
published. However, we can take no responsibility
for the subsequent use of this information, nor for
any errors or omissions it may contain.

BRE, Garston, Watford, WD25 9XX
Tel: 01923664000

Fax: 01923 664098

email: enquiries@bre.co.uk
Website: www.bre.co.uk
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BRE is the UK’s leading centre of expertise on building and
construction, and the prevention and control of fire. Contact BRE
for information about its services, or for technical advice, at:

Details of BRE publications are available
from BRE Bookshop or the BRE website.
Published by BRE Boakshap,

151 Rosebery Avenue,

London, ECIR 4GB

Tel: 02075056622

Fax: 020 7505 6606
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Requests to copy any part of this
publication should be made to:
BRE Bookshaop

Building Research Establishment,
Watford, Herts WD25 9XX
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This ‘Surface Water Drainage Proposals Checklist” has been designed to clearly define Arun
District Council’s and Chichester District Council’s expectations and requirements for any
surface water drainage proposals, submitted for appraisal by the council’s Engineers, during
the planning process.

Please be aware that it is in your interest to provide all of the requested information, as this
will allow the council’s Engineers to quickly and efficiently review your proposals. The
omission of any requested information may lead to delays in the planning process.

This document will be of help to any applicant, or drainage consultant, preparing to submit
a ‘Discharge of Conditions Application’ relating to surface water drainage conditions.
Alternatively, it can also be used earlier in the planning process, if the applicant wishes to
avoid pre-commencement conditions relating to surface water drainage. The Town and
Country Planning Regulations now require pre-commencement conditions to have the prior
agreement of the applicant regarding their wording and use. Therefore, if you wish to avoid
pre-commencement conditions, in relation to surface water drainage, you will need to
submit proposals that provide the information requested in this checklist and also align with
the requirements of the following documents:

West Sussex Policy for the Maragement of Surface Water (WSCQ)

Supplementary Reqguirements for Surface Water Drainage Proposals’. (Arun DC)

‘Sypplementary Reguirements for Surface Water Drainage Proposals’. (Chichester DC)

By submitting all of the information requested by this checklist you will enable the council’s
Engineers to determine whether your proposals follow the hierarchy for sustainable
drainage and will adequately drain the site.

Please be aware that it will be difficult for the council’s Engineers to undertake a timely
assessment of your application if you fail to provide any of the information requested.

Version 3.0 (20.11.2019)
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Ground Investigation Results

Guidance Notes

1.

A full winters groundwater monitoring should be undertaken, (October to March inclusive)
to enable the peak annual groundwater levels to be established. The extent of winter
monitoring for developments of less than 5 properties should be discussed with the council’s
Engineers.

Infiltration testing should be undertaken during the wet winter months (typically January)
and in line with BRE365, or a similar approved method. Tests should be repeated 3x, to
replicate saturated ground conditions. Please note that infiltration testing is to be carried
out at a time and depth agreed with the Councils engineers.

Infiltration testing should be undertaken at the location and depth of any proposed
infiltration structures. This must be above the maximum recorded groundwater level in that
vicinity.

The minimum infiltration rate obtained at the location and depth of the proposed infiltration
structures should be used to inform the design of the structures.

Guidance Notes

5.

ARUN DISTRICT COUNCIL Y/10/20/DOC

If on-site infiltration is not being used to drain the site you will need to provide evidence that
demonstrates on-site infiltration is unviable.

Version 3.0 (20.11.2019)
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Drainage Design: Supporting Calculations

Guidance Notes
6. Any proposed discharge rate must be less than, or equal to, the pre-development rate.

Greenfield sites must use the mean flow rate (Qbar) and be based upon the area occupied
by the development, ignoring significant open spaces. Please note that the minimum
acceptable discharge rate is 2I/s when using formal flow control devices, unless otherwise
agreed. Additionally, if you are developing a brownfield site, we expect you to provide fully
detailed plans of the existing surface water drainage arrangements on site, including
impermeable areas, gullies, outfalls, pipes & diameters, manholes, etc. We generally seek
50% betterment in terms of run off from brownfield sites.

7. The appropriate factor of safety from the table below must be applied to your calculations
to ensure your design is fully in accordance with CIRIA R156/ CIRIA C753.

Version 3.0 (20.11.2019)
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Factor of Safety Table

Consequences of failure

Size of Area to be No damage or Minor inconvenience, e.g. Damage to buildings

Drained inconvenience surface water on car park or structures or roads.
Cv=1.0 Cv=0.75 Cv=1.0 Cv=0.75 Cv=1.0 Cv=0.75

<100 m? 15 2 2 3 10 13

100m? to 1000m? 15 2 3 4 10 13
>1000m? 15 2 5 6.5 10 13

8. Qrdinary Watercourse/Land Drainage Consent will need to be sought, ideally in parallel with
planning permission, if you propose discharging into, culverting or altering a watercourse.

9. Modelling is required to ensure that problems, such as surcharged outfalls, are addressed.

Plans/Drawings/Diagrams

Guidance Notes

10.

11.

12.

ARUN DISTRICT COUNCIL Y/10/20/DOC

Drainage layout plans should include:

All surface water drainage pipes labelled with; diameters, pipe materials, falls and invert
levels.

All infiltrating and attenuating structures (including permeable paving) labelled with;
dimensions, invert and cover levels.

All manholes labelled with; cover levels, invert levels, cover types detailed.

All silt traps clearly labelled with sump depths.

Control structures with outflow rates and invert levels.

Proposed/existing levels of any areas subject to ground raising, together with suitable
measures/detailed drawings for the associated management of surface water runoff. Please
note that ground raising should be avoided unless there are exceptional circumstances.
Site specific construction detail plans should be supplied if your proposed drainage scheme
includes any of the following elements: pipe bed and surround; infiltrating structures;
attenuating structures; manholes; catch-pits/silt traps; control devices; permeable paving;
headwalls.

Unless specifically requested by the council’s drainage engineers ‘Exceedance Flow Route
Plans’ are only required for developments of more than 5 residential properties or more
than 0.5ha of commercial development .

Version 3.0 (20.11.2019)



