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INTRODUCTION

A L Daines & Partners LLP (ALD) have been instructed to undertake a Surface and
Foul Water Drainage Strategy, in accordance with the National Planning Policy
Framework (NPPF) [1], for the proposed housing development on land adjacent to
school House, St Bees.

The purpose of this report is to provide a strategy to manage surface and foul water
flows from the site, in support of the planning application, while fulfilling the
requirements of the Local Planning Authority (LPA) and the Lead Local Flood
Authority (LLFA).

PLANNING POLICY

NPPF footnote 55 states that “a site-specific flood risk assessment should be
provided for all development in Flood Zones 2 and 3. In Flood Zone 1, an
assessment should accompany all proposals involving: sites of 1 hectare or more;
land which has been identified by the Environment Agency as having critical
drainage problems; land identified in a strategic flood risk assessment as being at
increased flood risk in future; or land that may be subject to other sources of flooding,
where its development would introduce a more vulnerable use.”

Paragraph 169 reads “Major developments should incorporate sustainable drainage
systems unless there is clear evidence that this would be inappropriate. The systems
used should:

a) take account of advice from the lead local flood authority;

b) have appropriate proposed minimum operational standards;

c) have maintenance arrangements in place to ensure an acceptable
standard of operation for the lifetime of the development; and

d) where possible, provide multifunctional benefits.”

A major development, as per The Town and Country Planning Order 2015, is partly,
buy not wholly, categorised as development involving the provision of
dwellinghouses where the number of dwellinghouses to be provided is 10 or more
and a development carried out on a site having an area of 1 hectare or more.

The Cumbria Minerals and Local Waste Plan — Strategic Flood Risk Assessment
(June 2018) references the same criteria for local planning policy.

The site is therefore not classed as a major development under the above criteria
due to the proposals having fewer than 10 dwellinghouses and a site area of less
than 1 hectare.
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PLANNING POLICY IN SITE CONTEXT

The site covers 0.244ha of greenfield site, and according to the most recent
Environment Agency (EA) flood risk maps, lies entirely within Flood Zone 1.

The NPPF site categorisation Table 1.1 puts a residential development of this nature
within the ‘More vulnerable’ category. Developments in the ‘More vulnerable’
category are acceptable within Flood Zone 1 and therefore the site-specific Flood
Risk Assessment (FRA) need only be brief.

SITE PLAN

The proposed development is located on an existing area of greenfield land to the
Northwest of St Bees School, St Bees, Cumbria as shown on red line bordered plan
in Figure 1.

igure 1: Aerial photo of site - Google Maps ‘
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DEVELOPMENT DESCRIPTION

The proposed development will see one new access created off the adopted
highway network, leading to 3 dwellings to be built on the existing greenfield site.

The existing ground is generally open grassed landscape. The site is approximately
0.244ha in land area. The proposed development hardstanding areas are split as
follows:

0.065ha for 3 dwellings + 10% urban creep = 0.072ha.
Total hardstanding area = 0.072ha

The remaining land is to remain as garden to the residential properties and
permeable paved areas are provided for the access onto the adopted highway
network along with areas designated for parking and driveways.

The land generally runs in a South-westerly direction, with the high point located in
the Northwest corner of the site at 29.266m AOD.

PERMEABILITY AND SOIL PROFILE

British Geological Survey (BGS) and Land Information Systems (LandlS) mapping
services have been used determine the following land make-up:

Bedrock: St Bees Sandstone
Superficial drift: Clay, silt, sand, and gravel
Soil: Soilscape 10 — Loamy and clayey soils with naturally high groundwater

CURRENT FOUL AND SURFACE WATER DRAINAGE PROVISION

Existing watercourses

A culverted watercourse was discovered during site investigations for the
development site which flows along the Western boundary. The culvert flows
Eastwards towards St Bees School and is known as a contributory factor towards
flooding downstream due to exceedance.

Combined surface and foul water

There is an existing combined foul and surface water sewer adjacent to the site
within the adopted highway network. The development is proposing to connect into
the combined sewer as the preferred method of surface water disposal.
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FLOOD RISK ASSESSMENT (FRA)

As described earlier in the report, the current Environment Agency Flood Map for
Planning shows the site to be located wholly within Flood Zone 1.

Environment
W Agency

Flood map for planning

Your reference
St Bees

Location (easting/northing)
296936/512320

Scale
1:2500

Created
27 May 2022 13:25

@ Selected point

- Flood zone 3
V2 Flood zone 3: areas

benefitting from flood
defences

Flood zaone 2
l:| Flood zone 1
=== Flood defence

= Main river

i1 Water storage area

C—C e
0 20 40 60m

Page 2 of 2

© Environment Agency copyright and / or database rights 2021. All rights reserved. © Crown Copyright and database right 2021. Ordnance Survey licence number 100024198

Figure 2: Flood map for planning

A full FRA is therefore not required, although the Environment Agency long term
flood risk maps are included below to further inform this report.
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Figure 3: EA long term flooding from surface water

The long-term flood risk from surface water is very low (0.1%) with no areas of the
site showing any form of heightened flood risk.
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Figure 4: EA long term flood risk from river or sea

The long-term flood risk from rivers or sea is very low (0.1%) with no areas of the
site showing any form of heightened flood risk. Therefore, the risk to the new
development is seen to be negligible.
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SURFACE WATER DRAINAGE STRATEGY

The aim of the strategy is to provide a design which will avoid, reduce, and delay the
discharge of surface water flows into public sewers and watercourses. This will aid
in the protection of watercourses but will also ensure that no knock-on effects are
seen beyond the site and that the risk of localised flooding and pollution within the
site are reduced as far as possible.

To satisfy these criteria, surface water flows shall be subject to assessment via the
hierarchy of drainage in accordance with the LASOO Non-Statutory Technical
Standards for Sustainable Drainage: Practice Guidance. The hierarchy is as follows:

Hierarchy options:

1. Drain into the ground (infiltration);

2. To a surface water body;

3. To a surface water sewer, highway drain or another drainage system;
4. To a combined sewer.

The drainage strategy for the site is to be developed using the third level on the
above hierarchy for the following reasons:

Drain into the ground (infiltration) — highest viable drainage option route.

Trial holes in accordance with the BRE 365 method have shown that the site is not
suitable for infiltration as the method of surface water disposal. Three trial holes were
dug on site, as shown in Appendix A, all of which illustrated that soakaways are not
a viable method of surface water disposal.

Surface Water Body

A culverted ordinary watercourse has been identified on the Western boundary of
the site running in parallel to the adopted highway network. Following on from
discussions with St Bees School regarding the culvert, the culvert is known to be a
contributory factor towards flooding to the South of the site and could not
accommodate an additional three dwellings. As such, and to prevent flooding from
being exacerbated in the area, it is proposed to not discharge surface water into the
culverted watercourse.

Surface water sewer, highway drain or another drainage system

No surface water sewers, highway drains or other drainage systems are known to
be located at the boundary of the site. As such this method of surface water
discharge is not viable.
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To acombined sewer

A combined sewer is located on the Western boundary of the site, and it is proposed
to connect into this system at a maximum of the greenfield runoff rate of 3l/s.

SURFACE WATER PROPOSED DESIGN

The greenfield run off calculations, via the ICP SuDS Mean Annual Flood method,
for the site are summarised below:

Event Run off rate (I/s)
Q1 2.6
QBAR 3
Q30 5.1
Q100 6.2

In accordance with the earlier mentioned hierarchy of drainage options, the system
has been designed to utilise permeable paving to treat surface water prior to
discharge into the combined sewer network.

As per the LASOO guidance, the peak runoff rate from the development for the 1 in
lyr rainfall event and the 1 in 100yr rainfall event should not exceed the peak
greenfield runoff for the same event.

The design is also required to prevent flooding to any part of the site for storms up
to and including the 1:30yr rainfall event, while any exceedance for the 6 hour
1:100yr event should be controlled within the site and should not flood any properties
or service areas.

Consideration of SUDS components

A range of SuDS components are available and have been considered for use. Their
applicability to the site has been addressed below:

e Rainwater harvesting — suitable for use on the site, however there is no
guarantee the systems will be able to capture flows if already full of previous
events. Discounted for site flow calculations.

e Green roofs — suitable for use on the site, however not considered appropriate
from a planning perspective and would not fit the character of the site.
Discounted for site flow calculations.

e Soakaways — not suitable for use on site. Not viable.

e Water butts — suitable for use but their effectiveness is dependent on
homeowner maintenance which cannot be enforced. Discounted for site flow
calculations.

A L Daines and Partners LLP 9 Mar 2022
22-C-16630 Rev A



e Permeable paving — underlying ground conditions make this unsuitable for
use as direct filtration; however permeable paving is being utilised to treat
surface water and for attenuation.

e Swales — Due to the narrow nature of the site towards the outfall position,
there is not the available space to provide swales throughout the site.
Discounted due to a lack of available space.

e Filter drains — could be used but would require land uptake from plots and
often do not provide volume control. Discounted.

e Detention basins — Not considered viable due to large area of open space
required. Discounted.

e Ponds/wetlands — Not considered viable due to large area of open space
required. Discounted.

e Underground closed storage crate/tank systems — Considered viable for use

Climate change

Environment Agency guidance issued in 2016 estimates that peak rainfall intensity
will increase due to climate change over the next 100 years. There is therefore an
allowance of 40% attributed to the 30yr and 100yr storm event calculations in line
with the Upper End estimate of rainfall increases for small and urban catchments.

Surface water quality

The SuDS Manual provides best industry practice for assessing the pollutant
potential of developments and providing mitigation methods to increase run off water
guality using SuDS components.

The simple index approach has been utilised here to assess the pollutant hazard
indices and proposed treatment components. Note, this has been carried out in
conjunction with the above SuDS component suitability assessment for the site and
as such many features have already been discounted.

Table 26.2 from The SuDS Manual below outlines the pollution hazard indices for
different land uses.
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TABLE Pollution hazard indices for different land use classifications
26.2

Land use Pollution | Total suspended Metals | Hydro-
hazard level solids (TSS) carbons
Residential roofs Very low 0.2 0.2 0.05
0.2 (upto 0.8
o & (oicall iall where there
er roofs (typically commercia Low 0.3 is potential for 0.05

industrial roofs) metals to leach

from the roof)

Individual property driveways,
residential car parks, low traffic roads
(eg cul de sacs, homezones and
general access roads) and non- Low 0.5 0.4 0.4
residential car parking with infrequent
change (eg schools, offices) ie < 300
traffic movements/day

Commercial yard and delivery areas,
non-residential car parking with
frequent change (eg hospitals, retail), all Medium 0.7 0.6 0.7
roads except low traffic roads and trunk
roads/motorways’

Sites with heavy pollution (eg haulage
yards, lorry parks. highly frequented
lorry approaches to industrial estates,
waste sites), sites where chemicals and
fuels (other than domestic fuel oil) are
to be delivered, handled, stored, used
or manufactured; industrial sites; trunk
roads and motorways'

High 0.8? 0.8? 0.9?

Figure 5 SuDS Manual Table 26.2 Pollution hazard indices

This development is to be classed as a mix of ‘Very low’ and ‘low’ risk land uses due
to the presence of residential roofs and individual property driveways and access
roads.

This level of risk demands the following level of pollution control:

Land use Suspended solids Metal Hydrocarbons
Residential roofs 0.2 0.2 0.05
Parking/access 0.5 0.4 0.4
road

As per section 26.7.1 each SuDS component should be included in the total
mitigation with a reduction of 50% for every additional component after the first.

Land use Suspended solids Metal Hydrocarbons
Pollution hazard 0.5 0.4 0.4
Permeable Paving 0.7 0.6 0.7

In this case there is only one component included. Standard gully and pipe systems
are not classed as having a mitigation index and have not been included above.

The above table shows that permeable paving would provide sufficient pollutant
removal for the highest risk categories on the development. The introduction of
further treatment would be deemed inappropriate for a development of this scale.
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Surface water drainage proposals

Based on the above assessments, it is proposed that drainage system will convey
flows from the three plots via gravity, to the combined sewer network. The system
will accept all storm events up to 1:100yr + 40% allowance for climate change.

MAINTENANCE

All components shall be maintained in accordance with the relative requirements
shown in the SuDS Manual. These intervals should be deemed as a minimum
frequency and reference should also be made to the manufacturers and landscape
designers’ guidance to ensure all components are maintained correctly.

Table 21.3 from the SuDS Manual for attenuation tanks has been included below for
reference.

TABLE Operation and maintenance requirements for attenuation storage tanks

21.3
Inspect and Identily any areas that are not operating Menthly for 3 months, then
carrectly. If required, take remedial action annually
Remove debris rom the catchment surface (wherne it e
may cause risks o performance) ty
Regular malntenance Faor systems where rainfall infiltrates inio the tank
from above, check surface of fitter for blockage by Annually

sadiment, algas or other matter; remove and replace
surface infiltration medium as necessary.

Remove sedimemn from pre-treatment structures and’
ar Internal forebays

Annually, or as reguired

remove If necessary

Remedial actions Repairfrehabilitate inlets, outlet, overflows and vents As required
Inspecticheck all inlets, outlets, vents and overflows
1o ensure that they are In good condithon and Annualy
Manitoring operating as designed
Survey inside of tank for sediment bulld-up and
vey p Every 5 years of as required

Figure 7 SuDS Manual table 21.3 Attenuation storage maintenance

FOUL WATER DRAINAGE STRATEGY

All foul water from the plots will be positively drained towards the combined sewer
network within the adopted highway network to the West of the development site.

MANAGEMENT

All separate surface and foul water drainage systems within the site are proposed to
remain private and be maintained by a newly formed management company.
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Appendix A — Infiltration Testing

Test Time Level at | Time of | Levelat | Time of | Level of | Time of
Started | first first second |second | third third

reading |reading |reading |reading |reading | reading

1 12.05 0.7m 12.41 0.65m 14.30 0.6m 16.30

2 12.15 0.8m 12.46 0.75m 12.46 0.7m 16.30

3 12.27 0.75m 12.48 0.65m 13.05 0.55m 16.30

4 12.27 0.75m 12.54 0.6m 13.05 0.5m 16.30

5 13.22 0.75m 13.42 0.65 16.37

Infiltration testing failed on site as only one test reached 50% of the trial hole capacity

in 3-4 hours. Therefore,

requirements of the BRE 365 methodology and were deemed not viable.

Figure Al:

infiltration tests were not

Photograph of infiltration testing undertaken on site
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-

Figure A2: Photograph of a trial hole dug on site
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Appendix B — Greenfield Runoff Rate Calculations
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Appendix C — Micro Drainage Calculations

A L Daines & Partners

Carlisle
CA3 BIP

28 Gastle Street

Date 14/07/2022 14:54
File MD CALCS.MDX

Deslgned by petera
Checked by

Micro Drainage

Network 2020.1.3

Foul Bswage par hectara (1/s])

Reglon England and Walas Cw

o.ooa

Kumbaer of Input Hydrographs O Humbar of Storage Structures 1
Mumbar of Onling Controls 1 Fumbar of Time/Arsa Diagrams 0
Nunbar of Offline Controls 0 Humbar of Resl Time Conbtrols O

Synthatlic Rainfall Daotaills
Rainfall Modal

ME-E0 {mm)

Margin for Flood Risk Warning {mm) 300.0
Analysis Timastep

Ratio R 0.27E
(Bummar} O.750
(Wintsc} 0.840

FER

16.400 Cw

OVD Status OFF

Fine Imertia Status OFF

OTE Status |
Frofila (=) Summer and Winter
Duraticnis} (mins) 15, 30, &0, 120, 180, 240, 360, 480, 60O,
720, 960, 1440, 2160, ZBED, 4320, STED,
7200, 8640, 100BD
Raturn Paricd{s} (years) 1, 20, 100
Climate Changs (%) 0, 40, 40

1 year Beturn Period Summary of Critical Results by Maximum Level (HRank 1)
for Storm
SEimulation Critaria
Araal Reduction Factor 1.000 hdditional Flow — % of Total Flow 40.0040
Hot Btart imins) a MADD Factor * 10m*/ha Etorage 2.0040
Hot Start Laval (mm] a Inlat Cosffisclant O.B80D
Manhole Beadloss Coeff (Claobal) 0.500 Flow par Parson par Day (L/pec/dayy 0.000

Watar
O3/ HE Batorn Climsta First (X) First (¥} First (I} Owvarflow Iowal
PH Hama Stomm Fariod Changa Surcharga Flood e low Act. imj
1.000 1 15 Wintar 1 +0% 24. 694
1.001 Z 15 Wintar 1 +0% 2. BE4
1.002 2 15 Wintar 1 +0% 24. B0&
1.003 4 15 Winktar 1 +0% 4. 471
Z.000 T 15 Wintar 1 +0% 24.383
3.000 & 15 Winktar 1 +0% 24.375
1.004 5 30 Winkar 1 +0% 20/15 Summar 3. 423
1.005% B ED Summar 1 +0% 20/15 Summar Z3. 420
Surcharged Floodod Half Drain Fipa
OE/HE Dapth Volumo Flow / varflow Tima Flow Lowal
FH  Hamo {m imd) Cap. {1/} (mins) {l/s) Status Excoodod
1.000 1 -0.10& 0. 00D 0. 1B 1.9 o
1.001 2 =0.101 0. o000 0. 24 1.5 oK
1.002 3 -0.11% 0. o000 0.10 1.5 (=4
1.003 q -0.125% o.oDD 0.05 1.9 o
Z.000 7 -0.117 0. o000 0.11 2.9 oK
©159E2-2020 Innovyze
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File MD CALCS.MDX
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ooz 3 15 Wintar o +40% 24.634
.00 4 15 Wintar 3o +40% 24. 490
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1.002 3 -0.051 Q0.000 Q.33 E.5 o
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Margin for Flood Risk Warning (mm) 300.0 OVD Status OFF
Rnalysis Timastap Fine Inartis Status OFF
DTE Btatus oH
Frofila(s) Summer and Winter
Duration (=} (mins) 1%, 30, &0, 120, 180, 240, 3E0, 4E0, EO0O,
720, 960, 1440, 2160, 2BED, 4320, STEO,
7200, 9640, 1O00ED
FRatorn Parlodds) (yaars) 1, 30, 100
Climata Change (%) o, 40, 40
Watar
0E/ME Raturn Climata First (X} First (Y) First (E) Owverflow Lawal
FH  Hama Stom Fariod Changa  Surchargs Flood Owarflow Aot [m)
1.000 1 1% Wintaer 100 +40% 24.7E7
1.001 Z 15 Wintaer 100 +40% 24.735
1.002 3 15 Winter 100 +40% 24.642
1.003 4 15 Winter 100 +40% 24.455
2.000 7 15 Wintaer 100 +40% 24.4232
3.000 E 15 Wintaer 100 +40% 24.404
1.004 5 120 Winter 100 +40% 30/1% Summer 23.891
1.00% B 1Z0 Winter 100 +40% 30/1% Summer 23. 504
Sanrcharged Floodad Half Draim Pipa
03,/HME Dapth Volms Flow f Overflow Tima Flow Lawral
FH  Ham {m) {m®) Cap. {1/=) (mins) {l/s) ©Statos Exceadad
1. 000 1 -0.033 Q0.000 O.7E B.2 o
1.001 z -0.0Z€& 0.000 1.00 B.1 o
1.002 3 -0.0B3  0.000 O.41 B.1 o
1.003 4 -0.105 0.000  O.20 B.2 o
2. 000 T -0.0T8  0.000 0. 48 B.5 o

@19E2-2020 Innovyze

A L Daines and Partners LLP

22-C-16630

20

Mar 2022
Rev A



A L Daines & Partners Page &
2B Castle Street
Carliisle
CA3 BIP
Date 14/07/2022 14:54 Designed by petera
File MD CALCS.MDX Checked Ly
Micro Drainage Metwork 2020.1.3
100 year Return Period Summary of Critical Besults by Maximum Lewel (Rank
1) for Stomm
Enrcharged Floodad Half Drain Fipa
os/HE Dapth voluma Flow / Cwarflow Tima Flow Laval
FH  Hama fm) (m) cap. {L/=) (mins) {l/s}) Status Excesdad
3.000 4 -0.0896  ©0.000 Q.28 B.5 ox
1.004 L 0.341  ©.000 0.06 T2 3.1 SURCHARGED
1.005 B 0.434  ©0.000 O.08 2.9 SURCHARGED
©159E2-2020 Innovyze
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Appendix D — United Utilities Sewer Records

United COMMERCIALDW

e SRTE e B TR ot [ D B 1] g
Utilities
Watcr for the Morth West

Commercial drainage and water enquiry
Responses to a drainage and water enguiry for commercial premises or development sites.
Cilent Client ref: 384323

Legal Bricks Searches
Order number: UUPS-0RD-323340

T2 Recelved date: 07092021
Dudiey Court North, Waterfront East Responss date: 10408r2021
Dudisy, Wast Midlands

DYS 1XP

FAQC

The Toliowing records wers searched In compliing this report:

The map of public sEwers

The map of watersoarks

Wailer and sewerage biling reconds
Amoption of puiic SEWETS reconds
Building over public SEwWer recons
Adoption of putlic- water mains records
Waler supply darification

Property address: [ and at St Boes St Bees, Cumivia, Ca27 Ods

Please Note - We must make you aware that due io the Introduction of the open marked with effect from 1st Apall 2017 for commercial
customers, Property Seanches will no longer be able to resolve Isses regarding some discrepancies within the repart Due to the
change In fe stncture of the market the retaller is now responsible for taking cwnership of cerain kssues, parbiculardy relafing fo
bilngtEnT charges as well 35, but not imited o change of usage of a property.

Enquiries and Responass
The reconds werne saarched by Mathan Vaughan for United Utiliies who dose not have, nor iz Hkely to have, any personal or
business relationship with amy paraon Involved in the sale of the property.

This ssearch report was prepared by Mathan Vaughan for United Utililes who doss not have, nor I Nkaly fo have, any personal
of business relationahip with any perscn Involved In the sake of the property.

How fo contact wa: ‘Wheat I Includad:

Unilted Uiiities Water Limited 1. Summary of findings and key
Property Searches 2. Detalled Sndings of the CONZoOW
Haweswater House 3. Guldance for Interpretation
Lingley Mere Business Park 4_ Terms and condtions

Great Sankey 5. Complains policy

Wamington

WAS 3LP

Telephione: 0370 7510101
E-mall: propestyseanhes Ui co.uk

Imnmmmmamhmmmmmmmmm befare you start work to check how t wll
afect our nebaork. TtnFawny unie i X

Unieg LaWtes Water Limiteg

Registered in Engiand & Waies No. 2306078
Registered OfMce Haweswader House, Lingley Mere Busihess Park, Lingley Green Avenoe, Greal Sankey, Warmringion, WAS 3LP
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' COMMERCALDW

Uq {t?d SRTE i B TR oY [ T B 1] Fag
Utilities
Watcr for the Morth West

SEWER RECORD Land at 5t Bees St Bees, Cumbria, Ca27 Ods

C s

Skl Hatse, -

war Mamorial

The position of undenground apparafus shown on his I appraximate and I= given In accomdance with the best Information cumentty
awvallable. The actual puﬂunrqmmm:ﬂ]bm?mmhpmﬂpmmmwmrqmmmmmm
Wéater PLC will not accapt any Hability for any damape caussed by the actual poaftions baing diffarant from thoes shown.

& Uinlied Liiles Waler PLC 2017, The plan ks basad upon the Ordnance Sunvey Map with fhe sanction of the Controlier off H.ML StaSoneny Offcs, Crown copyright
100022432 and United Utilties Water PLC copyrights ane reserved. Unauthorsed reproduction wil infrings these copyrights.

Received Date: 07092021 Page 4 of 23 UL Reference LIUPS-ORD-323540
Regponse Date: 10:0202021
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' COMMERCALDW

Uq {t?d SRTE i B TR oY [ T B 1] Fag
Utilities
Watcr for the Morth West

WATER RECORD Land at 5t Bees St Bees, Cumbria, Ca27 Ods

Srhinal Honses /
! e

-

£ Hiaing

The position of undenground apparafus shown on his I appraximate and I= given In accomdance with the best Information cumentty
awvallable. The actual puﬂunrqmmm:ﬂ]bm?mmhpmﬂpmmmwmrqmmmmmm
Wéater PLC will not accapt any Hability for any damape caussed by the actual poaftions baing diffarant from thoes shown.

& Uinlied Liiles Waler PLC 2017, The plan ks basad upon the Ordnance Sunvey Map with fhe sanction of the Controlier off H.ML StaSoneny Offcs, Crown copyright
100022432 and United Utilties Water PLC copyrights ane reserved. Unauthorsed reproduction wil infrings these copyrights.
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