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1.0 INTRODUCTION

A L Daines & Partners LLP (ALD) have been engaged to undertake a Surface and
Foul Water Drainage Strategy, in accordance with the National Planning Policy
Framework (NPPF) [1] for the proposed creation of two dwellings at St Bees,
Cumbria.

The location details of the proposals are detailed below:
. land south of Southrigg, Nethertown Road, St Bees, Cumbria. CA27 0AY

. National Grid Reference: Eastings 329723 Northings 510912

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).

2.0 PLANNING POLICY

NPPF footnote 50 states that “a site-specific flood risk assessment should be
provided for all develooment 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 165 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.
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The site is therefore to be classed as a minor development under the above criteria
due to the proposals having fewer than 10 dwellinghouses.

3.0 PLANNING POLICY IN SITE CONTEXT

The site covers 0.34Ha of greenfield land 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.

The FRA statement is included within this report.

4.0 SITE PLAN

The proposed development is located on an existing area of greenfield land to the
south of South Rigg, Nethertown Road, St Bees as shown on red line bordered plan
in Figure 1. It should be noted that a previously approved development
(4/21/2369/0R1) is located to the northwest of the development site and consists of
3 detached dwellings. The previously approved development is illustrated within
Figure 1 in white,

Figure 1: Aerial photo of site - Google Maps
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5.0 DEVELOPMENT DESCRIPTION

The proposed development will utilise a previously approved shared access created
off the adopted highway network (Nethertown Road), leading to two serviced self-
build plots of 210m?. If the plot sizes are amended from those stated above it should
be noted that the surface water calculations are to be amended accordingly.

The existing ground is generally open grassed landscape, currently used for grazing
land. The development splits a green field and covers approximately 0.34Ha, with
each dwelling having its own double garage and driveway off a shared tarmac
access road.

The topography of the site is generally sloping from a highpoint in the northeast
corner (approx. 37.1m AOD) to the low point adjacent to Nethertown Road in the
southwest corner (approx. 36.1m AOD).

6.0 PERMEABILITY AND SOIL PROFILE

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

o Bedrock: St Bees Sandstone
o Superficial drift: Glaciofluvial deposits, Devensian — Sand and gravel
o Soil: Soilscape 6 — Freely draining slightly acidic loamy soils.

This soilscape is similar to that observed during trial hole excavations which show a
300-600mm topsoil generally underlain by gravely, cobbled sand becoming larger
boulders.

The trial hole excavation locations can be seen on drawing 22-C-16767-01 submitted
as part of the planning application.

Two trial pits were dug to a depth of 2m below ground level to determine the
infiltration rate of the ground at the location of the proposed dwellings. These tests
were carried out in accordance with the guidance in document BRE 365 Soakaway
Design.

1No. trial pit was excavated towards the front of each proposed plot on 14 September
2022. Both trial holes were filled to a depth of 1000mm above the base of the pit and
monitored to record infiltration rates. The infiltration rate is calculated as per the BRE
365 requirements.

The percolation tests results were as follows:
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e Plot4 - 0.06050m/hr
e Plot 5 and Access - 0.02941m/hr

The infiltration testing results are shown in Appendix A along with calculated
infiltration rates for each pit.

7.0 CURRENT FOUL AND SURFACE WATER DRAINAGE PROVISION

Existing watercourses

There are no open watercourse features within the site, with the nearest one being
Pow Beck running north to south approximately 220m beyond the western site
boundary. To access this beck from the site would require routes across greenfield,
highways, residential plots and the Cumbrian Coast Line railway and is not seen as
a feasible route.

Existing sewers

There are no existing United Utilities (UU) owned sewer systems present on the site.
There are no UU sewer assets shown close to the site; however, approximately 54m
to the north along Nethertown Road there is a previously approved extension to the

combined sewer network. The invert level of the extension is 36.100m AOD.

The UU search records are shown in Appendix B.
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8.0 FLOOD RISK ASSESSMENT

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.
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Figure 2: Flood map for planning
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A full FRA is therefore not required, although the Environment Agency long term
flood risk maps are included below to further inform this report.

The following flood mechanisms have been identified as potential flood hazards: -

1.

Flooding from Land

Flooding from Land.
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Flooding from Land (pluvial flooding) often occurs because of intense rainfall, which
can be of short duration, and which is unable to soak into the ground or enter
drainage systems. This can result in quick overland flows cumulating at the lowest
parts of a site.

The long-term flood risk from surface water is predominantly low risk (0.1% chance
of flooding per year) for Plots 4 and 5. However, it is noted that to the rear of Plot 5
is an area of high risk of surface water flooding (3.3% chance of flooding per year).
Also, at the frontage of Plot 5 is an area of low risk of flooding (0.1 — 1% chance of
flooding per year). The areas of high-risk flooding are located within a depression in
the topography of the ground at 35.825m AOD. The Environment Agency Flood Risk
mapping details that the flooding in this location is less than 300mm in depth, and as
such the finished flood level associated within Plot 5 is to be a minimum of 300mm
above this lowest ground level (minimum of 36.125m AOD) to mitigate against the
potential for surface water flooding.

In this instance the proposed design level is actually 36.400m which is 575mm above
the lowest point of the field.

The design of the drainage and road systems shall ensure that no additional peak
flows leave the site and therefore no increase in flood risk outside of the development
boundary will occur.
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\

Figure 3: EA long term flooding from surface water

9.0 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 first level on the above

hierarchy for the following reasons:
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Drain into the ground (infiltration) — proved possible.

The site has been shown through trial hole excavation and percolation tests to be
suitable for infiltration.

It is therefore proposed to discharge surface water through a combination of
permeable paving and below ground infiltration soakaways. This will ensure that
drainage will be achieved as close to source as possible, therefore limiting any
change to on-site flow paths and that there is no increased risk of flooding beyond
the site boundaries.

10.0 SURFACE WATER PROPOSED DESIGN

In accordance with the earlier mentioned hierarchy of drainage the system has been
designed to utilise infiltration-based SuDS components to offer the best solution for
surface water drainage.

As per the LASOO guidance the design is 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.

In this case, the infiltration rates of the ground will allow for storage systems to be
sized to store the full 1:100yr events without any overland flow or above ground
storage.

The slope of the site, from north to south, dictates that the storage structures will be
best placed to either the front or rear of the plots of the plots to aid gravity drainage
and to keep the storage away from the buildings.

As the previously mentioned surface water flooding occurs to the rear of plot 5, all
infiltration systems shall be placed towards the front of both plots to ensure their
effectiveness at all times.

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 at capacity from
previous events. Discounted for site flow calculations.

e Green roofs — suitable for use on the site, however due to the nature of the
properties and low volume control potential these have been discounted for
inclusion within the site flow calculations. Plot owners may still choose to use
these and should be encouraged to do so where they would be appropriate.
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e Soakaways — underlying ground conditions make this a suitable method for
providing site drainage close to source and will be used to store and dissipate
rainwater from the hardstanding areas. Viable

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

e Permeable paving — underlying ground conditions make this a suitable and
cost-effective method of drainage for a large portion of the driveway areas.
Viable

e Swales — Not considered due to their large land uptake and porosity of the
ground.

e Filter drains — Not required.

e Detention basins — Not required due to available ground infiltration rates

e Ponds/wetlands —. Not required due to available ground infiltration rates. Plot
owners may introduce these if desired but shall not be used for site flow
calculations.

e Underground closed storage crate/tank systems — Not required.

Climate change

Environment Agency guidance issued in 2022 estimates that peak rainfall intensity
will increase due to climate change over the next 100 years. There is therefore an
allowance of 50% attributed to the 30yr and 100yr storm event calculations in line
with the Upper End estimate of rainfall increases for small and urban catchments.

Percentage impermeability (PIMP)

All impermeable areas are modelled as 100% PIMP. This will allow for sufficient
capacity for all hardstanding areas to be positively drained.

Volumetric Runoff Coefficient (Cv)

Industry standard Cv values vary for summer and winter and account for water
volumes which do not enter the drainage system i.e., that is lost through infiltration,
depression storage, evaporation, initial wetting etc. Standard values are 0.75 for
summer and 0.84 for winter.

In this instance, only areas of impermeable hardstanding are modelled and therefore
the standard values have been uplifted to 0.85 and 0.95 respectively for both
summer and winter storms. This results in conservative design with no infiltration
allowance.

Surface water quality
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In the absence of statutory requirements and prescriptive standards, The SuDS
Manual provides best industry practice for assessing the pollutant potential of
developments and providing mitigation methods to increase run off water quality
through the use of 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.

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

TABLE
26.2

Pollution hazard indices for different land use classifications

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
Oth fe (tvpicall iall where there
B taois (ypicaly commeria 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 (eq 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 indusirial 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 4: 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.

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

Land use Suspended solids Metal Hydrocarbons
Residential roofs 0.2 0.2 0.05
Driveways 0.5 04 04

Table 26.4 from the SUDS Manual, shown below, details pollution mitigation indices
for various SUDS components when discharging to groundwater.
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TABLE Indicative SuDS mitigation indices for discharges to groundwater
26.4 —

A layer of dense vegetation underiain by & soil with good e e i
conaminant attenuation poentialf of at least 300 mm in deptr? ' ’ '
A 501 Wilh Qood Conaminant alienuation potentiar of al least e o i

300 mm kn deptn®

Infiltration trench {where a suitable depth of filiration material is
included that provides treatment, ie graded gravel with sufficient
smaller partickes but nol single siZe coarse aggregate such as 20 0.4* 0.4 0.4
mim graved) underialn by &8 508 with good contaminant attemuation
potential” of a1 least 300 mm In depth®

Constructad permeable pavement (where a suitable filtration
Iayer Is included that provides reatment, and Inciuding a
geatextie 3t the base separating e roundaticn irom the a1 06 03
subgrade) Underiain by & soll with good conlaminant sltenistion
potential” of a1 least 300 mm In depth®

Bloretantion undertain by & sl with good comaminant
altenuation polentlaF of at least 300 mm n depthy?

0.8 0.8 0.8

These must demonsirala hat they can sodrass
each of the comaminant types 1o acceplae
levels for inflow concentrations relevant to the
contributing dralnage area

Proprietary reatment systems™®

Figure 5: SuDS Manual Table 26.4 SuDS mitigation indicies

Given the small size of the development and the low-risk land use, a balanced view
of risk versus reward should be pursued to ensure that while pollution risks are
minimized, there are not onerous requirements imposed.

The highest risk elements (albeit still categorised as ‘low’) originate from the parking
and driveways of each plot. It is proposed to provide permeable block paving
throughout each plot access and parking, with only the access off the highway and
turning head being provided in impermeable tarmac.

The permeable paving mitigation is shown below to exceed the potential risk factors
and is therefore deemed satisfactory.

Suspended solids Metal Hydrocarbons
Pollution Hazard 0.5 0.4 0.4
Pollution mitigation 0.7 0.6 0.7
Suitability Acceptable Acceptable Acceptable

The remainder of the hardstanding areas are allocated for residential roofs which
are in the ‘very low’ risk category. These will be treated using ‘a soil with good
contaminant attenuation potential of at least 300mm depth’. The hazard versus
mitigation table below shows this to be adequate.

Suspended solids Metal Hydrocarbons
Pollution Hazard 0.2 0.2 0.05
Pollution mitigation 0.4 0.3 0.3
Suitability Acceptable Acceptable Acceptable
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Based on the above assessments, it is proposed that a split drainage system will be
utilised for the differing surface uses.

Parking/driveways

All driveways and parking areas, except for the turning head off the highway, shall
be designed and constructed as permeable paving effectively maintaining drainage
to those areas at source.

As the infiltration rates are acceptable, the system is designed to provide full
infiltration as per a Type A system as described in The SuDS Manual section 20.1.9.

Dwellings & turning head off highway

The dwellings and access turning head shall be positively drained to geocellular
crate infiltration systems positioned within each plot and beneath the access turning
head. These will store storm flows and prevent any discharge from the site up to and
including the 1:100yr +50% storm event.

The plot infiltration rate has been stated within section 6.0 of this report, with each
Plot system based on its relative infiltration rate, as shown in Appendix A.

As per The SuDS Manual, a safety factor of 2.0 has been applied to these infiltration
rate to allow for potential reduction in performance over time either through silting up
or lack of capacity due to saturation.

Microdrainage calculations in Appendix C are provided to prove the storage systems
are sufficient up to a 1:100yr + 50% storm of 6-hour duration.

Using a proprietary system, the crates would be 0.4m deep with a minimum of 0.6m
ground cover. This will maintain at least the stipulated minimum 1m cover to the
groundwater table. Note: groundwater level was not encountered in any of the 2No.
trial holes which were excavated to a depth of 2m.

Details of above SuDS systems and drainage plan proposals are shown in Appendix
D drawings 22-C-16767/01.
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11.0 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 guidance to
ensure all components are maintained correctly.

Table 13.1 from the SuDS Manual for soakaways has been included below for

reference.

TABLE Operation and maintenance requirements for soakaways

13.1

Regular maintenance

Inspect for sediment and debris in pre-treatment

componenis and floor of inspection tube or chamber
and inside of concrete manhole rings

Annually

Cleaning of gutters and any filkers on downpipes

Annually (or as required
based om inspections)

Trirming any roots that may be causing blockages

Annually (or as required)

Cecasional maintenance

Remove sediment and debris from pre-treatment
components and floor of inspection tube or chamber
and inside of concrete manhole nngs

As required, basad on
nspections

Remedial actions

Reconstruct soakaway andfor replace or clean void fill,

if performance detericrates or failure occurs

As required

Replacement of clogged geotextile (will require
reconstruction of soakaway)

As required

Monltorng

Imspect silt traps and note rate of sediment
accumudation

Manihty in the first year
and than anmualty

Check soakaway to ensure emptying is occurning

Anmually

Figure 6: SuDS Manual table 13.1 Soakaway maintenance

Table 20.15 from the SuDS Manual for permeable paving has been included below

for reference.
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TABLE Operation and maintenance requirements for pervious pavements
20.15

Regular maintenance

Brushing and vacuuming (standard
cosmetic sweep over whole surface)

Once a year, after autumn leaf fall, or

reduced frequency as required, based on
site-specific observations of clogging or
manufacturer’'s recommendations — pay
particular attention to areas where water
runs onto pervious surface from adjacent
impermeable areas as this area is most
likely to collect the most sediment

Occasional maintenance

Stabilise and mow contributing and
adjacent areas

As required

Removal of weeds or management using
glyphospate applied directly into the weeds
by an applicator rather than spraying

As required — once per year on less
frequently used pavements

Remedial Actions

Remediate any landscaping which,
through vegetation maintenance or soil

slip, has been raised to within 50 mm of sticl s
the level of the paving

Remedial work to any depressions,

rutting and cracked or broken blocks

considered detrimental to the structural As required

performance or a hazard to users, and
replace lost jointing material

Rehabilitation of surface and upper
substructure by remedial sweeping

Every 10 to 15 years or as reguired (if
infiltration performance is reduced due to
significant clogging)

Monitoring

Initial inspection

Monthly for three months after installation

Inspect for evidence of poor operation
and/or weed growth — if required, take
remedial action

Three-monthly, 48 h after large storms in
first six months

Inspect silt accumulation rates and
establish appropriate brushing frequencies

Annually

Monitor inspection chambers

Annually

Figure 7: SuDS Manual table 20.15 Permeable paving maintenance
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12.0 FOUL WATER DRAINAGE STRATEGY

All foul water from the proposed Plots 4 and 5 is to be pumped into the extended
adopted sewer network which is to be installed as part of a previous application.

A plan of the proposed foul sewer is shown in Appendix D drawing 22-C-16767-01.

13.0 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
contributed to by all three plot owners.

P T Allan
BSc (Hons) MSc MCIWEM C.WEM C.Env
For and on behalf of
A L DAINES & PARTNERS LLP
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14.0 APPENDICES

Appendix A — Infiltration Testing Results
Appendix B — United Utilities Sewer Records
Appendix C — Microdrainage calculations

Appendix D — 22-C-16767/01 Proposed drainage plan — see separate document.

A L Daines and Partners LLP 18 Nov 22
22-C-16767 Rev A



APPENDIX A — INFILTRATION TESTING RESULTS

All trial holes on site were 1000mm x 300mm x 2000mm.

Test Number

Date of Test

Time (in mins) from 750mm to 250mm

Plot 4

14/09/22

150 mins

Plot 5 and access
road

14/09/22

255 mins

The infiltration rates for each plot have been calculated below:

Plot 4
Plot 5 and Access

A L Daines and Partners LLP
22-C-16767
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APPENDIX B — UNITED UTILITIES SEWER RECORDS
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United
Utilities
Water for the North West

SEWER
RECORDS

Address or Site Reference

SOUTHRIGG NETHERTOWN
ROAD,
ST. BEES,
CA27 DAY

Scale: 1:1250
Date: 17/08/2021

Printed by: Property Searches

The position of the underground apparatus
shown on this plan is approximate only and
is given in accordance with the best
information currently available. United
Utilities Water will not accept liability for any
loss or damage caused by the actual
position being different from those shown.

Crown copyright and database rights 2017

X | Ordnance Survey 100022432. Unauthorised

reproduction will infringe these copyrights.



APPENDIX C — MICRODRAINAGE CALCULATIONS

Plot 4 Soakaway

A L Dainel & PAartners

28 Castle SLreet
Carlisle
CA3 BIP

Rethertown Rd, St Beea
PFlot 3 soakaway

Date 0371172022 15:13
File Plot 4 .MOX

Designed by SM
Checked by

Mircro Drainage Network Z2020.1.3

1 year Beturn Period Summary of Critical Results by Maximom Level (Hank 1)

for Storm

Eimulation Critarcia

Arsal Heduction Factor 1.000

Hot Erart (mins) (]

Hot Etarct Laval [mm) L]

Manhola Hoadloss Cogfl
Foul Sswage par hactars ([L/a) 0.000

Synthatlic Rainfall Datalls
Aainfall Modal FER Ratioc R 0.274
Region England and Walas Cy (Summar) O. 250

Climabtae Changa |%]

Additional Flow - % of Total Flow 0.0300
HWAOD Factor * 10m*/ha Storage Z.000
Inlat Coafflsclent 0.800

Clobal) 0.500 Flow par Farsoo per Day (1/per/day) 0.000

Kumber of Input Hydrographa 0 Humbar of Storage Structores 1
Mumbar of Onlina Controls O Fumbar of TimafArea Diagrams O
¥umbar of Offlioa Controls O Humbar of Razl Time Conbtrols O

HZ-ED0 (mm) L6.000 Cw {Wintac) 0.350
Margin for Flood Rlsk Warning {mm) 300.0 VD Etatus OFF
Analysia Timestep Fine Inartia Btatus OFF
075 Status ol
Brofila (s] Summer and Winter

Duraticngs) [mins] 1% 39, &0, 120, 180, 240, 360
Raturn Period{s) [years] 1, 30, 100
o, =0, 50

Watar
oe/ME Faturn Climsato First (X} First (¥} First (Z} Overflow Lawval
FH Hams Stom Faricd Change Eurcharge Flood Oerarflow Rot. {m}
El1.0040 El 1% Wintar 1 #0% 100/1% Bummar I7T_E52
El.001 52 240 Wintar 1 +0% IE.BER
surcharged Floodad Balf Drain Pipa
TE/ME Dapth Voluma Flow / Owarflow Tima Flow Laral
FH Hano {m} {m?) Cap. [L/=) imins] {1/8)] Btatus Exocodadod
g1.000 31 —a.o3e . 0ad .25 2.3 oK
§i.00% 52 -0.4834 0.000 0.0a 128 0.0 o
©15962-2020 Innovyze
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A L Daimes & Partners

28 Castle Street
Carliisla
CA3 BIF

Nethertown Rd, St Bees
Plot 3 soakaway

Date 0371172022 15:13
File Plot 4.MDX

Designed by SM
Checked by

Micro Drainage Network 2020.1.3

30 year Beturn Period Summaly of Critical Results Dy Maximum Lewvel (Rank 1)
for Storm

Eimulation Critacia
Ameal Feductilon Factoro 1,000 Additional Flow - % of Total Flow 0.000
Hot Exart {mina) L] MADOD Factor * 10m®/ha Storagae 2Z.000
Hot Etart Lavael [mm) L] Inlat Coaffieclent O.800
Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000
Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographs
Munpber of Onling Controls
Embar of Offlina Cootrols

0 Humber: of Storage Structurss 1
0 Fumbar of TimafArea Diagrams 0
0 Humbar of Raasl Time Controla O

Synthatic Rainfall Datalls
Aainfall Modal FER Ratlioc R D.274
Begion England and Wales Oy (Summor) O.B50
HE-E0 {mm} L6.000 Cw (Wintaerc) 0.550

Margin for Flood Risk Warninog {mmj 300.0 OvVD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF

OTE Status on
Proflla (5] Summer and Winter
Duraticnis) [(mln=] 15, 30, &0, 120, 180, 240, 360
Faturn Porlodi{s) (yoars] 1; 30, 104
Climate Changa (%] o, 50, 50

Watar
OE/ME Boturn Climato First (X} First (¥} First [Z} Owvarflow Lowal
PH Hams Stom Paricd Change Burchargs Flood Owarflow Rt {m}
El.004 E1 1% Wintar a0 +50% 100/1% Eummar IT. 715
El.001 EZ 360 Wintar an +30% 37.123
Burcharged Floodad Balf Drain Pipa
TE M Dapth Voluna Flow / Owarflow Tima Flow Tawal
PH Hama [m) [mly Cap. 1/ =) {mirs {lia) Btatus Excaadad
51.000 El -0.035 o.09a o.52 B.3 FLOOD RIEK
E1.400%F B2 -0.627 0.0d0a o.00 342 o.o oKX
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A L Daines & Partners Page 3
28 Castle Street Nethertown Rd, St Bees

Carliisla Plot 3 soakaway

CA3 BIF

Date 03/11/2022 15:13 Designed by SM

File Flot 4.MODX Checked by

MicTo Dralnage Network Z0z0.1.3

100 year Return Perlod Summary of Critical Results by Maximum Lewel ([Rank

1} for Stom

Eimulation Critacia
Ameal Feductilon Factoro 1,000 Additional Flow - % of Total Flow
Hot Exart {mina) L] MADD Factor * 10m?/ha Storaga
Hot Etart Lawval [om) o Inlat Coaffisclant
Manhole Headloss Coeff {Global) 0.500 Flow par Farsoo par Day {1/ per/day)
Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographa O Humber: of Storage Structurss 1
Mupber of Onling Controls O Eumbar of TimefArea Disgrams O
Eumbar of Offline Cootrols O Humbar of Real Time Conbrols 0

Synthatic Rainfall Datalls
Aainfall Modal FER Ratlioc R D.274
Begion England and Wales Oy (Summor) O.B50
HE-E0 {mm} L6.000 Cw (Wintaerc) 0.550

Margin for Flood Risk Warninog {mmj 300.0 OvVD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF
OTE Status oH

Frofila (5] Summer and Wintar

Duraticnis) (mins) 15, 34, &0, 120, 180, 240, 360
Baturn Parlodi{s) [(yoars) 1; 30, 104
Climate Changa (%] Dy 50, 50

El IS Wintar 100 +50% I00/15 Eummar
El._001 E2 360 Wintar 100 +50%

Burcharged Floodad Balf Drain Pipa
TE M Dapth Voluna Flow / Owarflow Tima Flow
PH Hama [m) [mly Cap. 1/ =) {mirs {Llia) Btatus

81.000 51 0.01a o0._0oa 1.1 lo.6 FLDOD RISK
51_-04% B2 -0.127 0.00a o005 458 o5 oX

OE/ME Boturn Climato First (X} First (¥} First [Z} Owvarflow Lowal
PH Hams Stom Paricd Change Burchargs Flood Owarflow Rt {m}

o.aoo
2.0ao00
a. 800
0.ao0

37 _7EQ
i7.E23

ILawal
Exoacdad

©19E2-2020 Innovyze

Plot 5 Soakaway

A L Daines and Partners LLP 23
22-C-16767

Nov 22
Rev A



A L Daimes & Partners

28 Castle Street
Carliisla
CA3 BIF

Nethertown Rd, St Bees
Plot 3 soakaway

Date 0371172022 15:15
File Plot 5.MOX

Designed by SM
Checked by

MicTo Dralnage

Network 2020.1.3

1l year Beturn Perlod Summary of

Critical Regults Dy Maxlmum Leyal (Rank 1)

Hot Exart {mina)
Hot Etart Lawval [om)

for Storm

Eimulation Critacia
Arsal Heduction Factor 1.000

Additional Flow - % of Total Flow 0.0300
o MADOD Factor * 10m®/ha Storagae 2Z.000
L] Inlat Coaffleclieot O.800

Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000
Foul Sawage par hactare (l/3) 0.000

Numpber of Onling Controls
Embar of Offlina Cootrols

Humber of Input Hydrographa O Humber: of Storage Structurss 1

0 Humbar of Timef/Area Disgrams 0
0 Humbar of Rezl Time Controls 4

Synthatic REainfall Datalls

Aainfall Modal

HE-E0 {mm}

Climate Changa

Margin for Flood Risk Warninog {mmj 300.0
Analysis Timastoep

FER Ratlioc R D.274

Begion England and Wales Oy (Summor) O.B50

L6.000 Cw (Wintaerc) 0.550

OvVD Etatus OFF
Fine Imartia Btatus OFF

OTE Status on
Proflla (5] Summer and Winter
Duraticnis) [(mln=] 15, 30, &0, 120, 180, 240, 360
Faturn Porlodi{s) (yoars] 1; 30, 104

%] Dy 50, 50

Watar
OE/ME Boturn Climato First (X} First (¥} First [Z} Owvarflow Lowal
PH Hams Stom Paricd Change Burchargs Flood Owarflow Rt {m}
El.004 E1 1% Wintar 1 +0% 100/1% Eummar 3I7.E52
El.001 EZ 360 Wintar 1 +0% 3E_BEE
Burcharged Floodad Balf Drain Fipa
TE/ME Dapth Voluma Flow / Ovarflow Tima Flow Tasral
FH Hano jm} {m?) Cap. [1/=) jmins] {1/8) Btatus Exocodadod

g1.000 31 =0.038 0.0d0 o.25 2.3 [+1,%
51.00L 52 -0.864 0. 000 o.og 234 0.0 oKX
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A L Daimes & Partners

28 Castle Street
Carliisla
CA3 BIF

Nethertown Rd, St Bees
Plot 3 soakaway

Date 0371172022 15:15
File Plot 5.MOX

Designed by SM
Checked by

Micro Drainage Network 2020.1.3

30 year Beturn Period Summaly of Critical Results Dy Maximum Lewvel (Rank 1)
for Storm

Eimulation Critacia
Ameal Feductilon Factoro 1,000 Additional Flow - % of Total Flow 0.000
Hot Exart {mina) L] MADOD Factor * 10m®/ha Storagae 2Z.000
Hot Etart Lavael [mm) L] Inlat Coaffieclent O.800
Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000
Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographs
Munpber of Onling Controls
Embar of Offlina Cootrols

0 Humber: of Storage Structurss 1
0 Fumbar of TimafArea Diagrams 0
0 Humbar of Raasl Time Controla O

Synthatic Rainfall Datalls
Aainfall Modal FER Ratlioc R D.274
Begion England and Wales Oy (Summor) O.B50
HE-E0 {mm} L6.000 Cw (Wintaerc) 0.550

Margin for Flood Risk Warninog {mmj 300.0 OvVD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF

OTE Status on
Proflla (5] Summer and Winter
Duraticnis) [(mln=] 15, 30, &0, 120, 180, 240, 360
Faturn Porlodi{s) (yoars] 1; 30, 104
Climate Changa (%] o, 50, 50

Watar
OE/ME Boturn Climato First (X} First (¥} First [Z} Owvarflow Lowal
PH Hams Stom Paricd Change Burchargs Flood Owarflow Rt {m}
El.004 E1 1% Wintar a0 +50% 100/1% Eummar IT. 715
El.001 EZ 360 Wintar an +30% av.177
Burcharged Floodad Balf Drain Pipa
TE M Dapth Voluna Flow / Owarflow Tima Flow Tawal
PH Hama [m) [mly Cap. 1/ =) {mirs {lia) Btatus Excaadad
51.000 El -0.035 o.09a o.52 B.3 FLOOD RIEK
E1.400%F B2 -0.573 0.0d0a o.00 E24 o.o oKX
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A L Daimes & Partners

Nethertown Rd, St Bees
Plot 3 soakaway

28 Castle Street
Carliisla
CA3 BIF

Designed by SM
Checked by

Date 0371172022 15:15
File Plot 5.MOX

Micro Drainage Network 2020.1.3

100 year Return Perlod Summary of Critical Results by Maximum Lewel ([Rank

1} for Stom

Eimulation Critacia

Ameal Feductilon Factoro 1,000
Hot Exart {mina) L]

Hot Etart Lawval [om) o

Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographa O Humber: of Storage Structurss 1
Mupber of Onling Controls O Eumbar of TimefArea Disgrams O
Eumbar of Offline Cootrols O Humbar of Real Time Conbrols 0

Synthatic Rainfall Datalls
Aainfall Modal FER Ratlioc R D.274
Begion England and Wales Oy (Summor) O.B50
HE-E0 {mm} L6.000 Cw (Wintaerc) 0.550

Margin for Flood Risk Warninog {mmj 300.0 OvVD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF

OTE Status on
Proflla (5] Summer and Winter
Duraticnis) [(mln=] 15, 30, &0, 120, 180, 240, 360
Faturn Porlodi{s) (yoars] 1; 30, 104
Climate Changa (%] o, 50, 50

Additional Flow - % of Total Flow 0.0300
MADOD Factor * 10m®/ha Storagae 2Z.000
Inlat Coaffleclieot O.800

Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000

Watar
OE/ME Boturn Climato First (X} First (¥} First [Z} Owvarflow Lowal
PH Hams Stom Paricd Change Burchargs Flood Owarflow Rt {m}
81 .000 El IZ Wintar inao +50% 100153 Bummar 31 .7ER
El.001 X 360 Wintar lo0o +50% IT_g3a3
Burcharged Floodad Balf Drain Pipa
TE M Dapth Voluna Flow / Owarflow Tima Flow Tawal
PH Hama [m) [mly Cap. 1/ =) {mirs {Llia) Btatus Excaadad
§51.000 51 0.01a 0.00a 1.17 10.6 FLDOD RISK
E1.404%F B -0.117 o.0d0a 0.11 752 1.0 oKX
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A L Daines & Partners Page 1
28 Castle Street Nethertown Rd, St Bees

Carliisla ACCERSE road socakaway

CA3 BIF

Date 14,/11/2022 15:38 Designed by SM

File TURNING HEAD PLOT 4 AND... |[Checked by

MicTo Dralnage Network Z0z0.1.3

1l year Beturn Perlod Summary of Critical Results Dy Maximum Level (HRank 1)

for Storm

Eimulation Critacia
Ameal Feductilon Factoro 1,000 Additional Flow - % of Total Flow 0.000
Hot Exart {mina) L] MADOD Factor * 10m®/ha Storagae 2Z.000
Hot Etart Lavael [mm) L] Inlat Coaffieclent O.800
Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000
Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographa O Humber: of Storage Structurss 1

Mumber of Online Controls O dumbar of TimefArea Disgrams 0
¥ummbar pf OIflina Cootrols O Humbar of Raal Time Controls 4

Synthatic Rainfall Datalls

Aainfzll Modal FER Ratloc A 0.Z74
Begion England and Wales Oy (Summor) O.B50
HE-ED {mm} 16.000 Cw [Wintarc)} 0.350
Margin for Flood Risk Warninog {mmj 300.0 WD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF
OTE Status on
Frofila (=] Sumer and Wintar
Duraticnis) [(mln=] 15, 30, &0, 120, 180, 240, 360
Faturn Porlodi{s) (yoars] 1; 30, 104
Climate Changa (%] o, 50, 50
WRAHIHZ: EHalf Drain Time has nobt boan calcolabed as Ebhe strocturs is too foll.
Watar
05 MR Faturm Climatae First (X} First (¥) First (Z} Overflow Lawal
FH Homo Btomm Fariod Changa Surcharge FLood Ovarflow Act. [m}
E1.400 El 15 Wintar 1 +0% IT.E48
£1.001 52 350 Wintar 1 +0% 36_976
Burcharged Floodad Balf Dwain Fipa
TE/HE Dapth Voluma Flow / Owarflow Tima Flow Laral
FH Hena: {m} =) Cap. i1/s) {minsj {1/s) Btatus Excaedad
81. 000 81 —0.10z 0. Qg0 0.22 2.0 2.9
§1.001 52 -0.774 o.0ooa 0.0da 0.0 0K
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A L Daines & Partners Page 2
28 Castle Street Nethertown Rd, St Bees

Carliisla ACCERSE road socakaway

CA3 BIF

Date 14,/11/2022 15:38 Designed by SM

File TURNING HEAD PLOT 4 AND... |[Checked by

MicTo Dralnage Network Z0z0.1.3

30 year Beturn Period Summaly of Critical Results Dy Maximum Lewvel (Rank 1)
for Storm

Eimulation Critacia
Ameal Feductilon Factoro 1,000 Additional Flow - % of Total Flow 0.000
Hot Exart {mina) L] MADOD Factor * 10m®/ha Storagae 2Z.000
Hot Etart Lavael [mm) L] Inlat Coaffieclent O.800
Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000
Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographa O Humber: of Storage Structurss 1

Mumber of Online Controls O dumbar of TimefArea Disgrams 0
¥ummbar pf OIflina Cootrols O Humbar of Raal Time Controls 4

Synthatic Rainfall Datalls

Aainfzll Modal FER Ratloc A 0.Z74
Begion England and Wales Oy (Summor) O.B50
HE-ED {mm} 16.000 Cw [Wintarc)} 0.350
Margin for Flood Risk Warninog {mmj 300.0 WD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF
OTE Status on
Frofila (=] Sumer and Wintar
Duraticnis) [(mln=] 15, 30, &0, 120, 180, 240, 360
Faturn Porlodi{s) (yoars] 1; 30, 104
Climate Changa (%] o, 50, 50
WRAHIHZ: EHalf Drain Time has nobt boan calcolabed as Ebhe strocturs is too foll.
Watar
05 MR Faturm Climatae First (X} First (¥) First (Z} Overflow Lawal
FH Homo Btomm Fariod Changa Surcharge FLood Ovarflow Act. [m}
E1.400 El 15 Wintar 34 +50% IT.703
£1.001 52 350 Wintar 330 +50% 37.E3z2
Burcharged Floodad Balf Drain Fipa
05N Dapth Volume Flow / Owerflow Tima Flow Laval
H ‘Hama [m) fm?} Cap. [1/a) ({minas) {1/a) Btatus Exoaadad
E1.000 £l -0.047 0. 000 0.7 7.1 FLOOD BIEK
51.00% 52 -0.118 0.094a p.lo 0.9 L1,
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A L Daines & Partners Page 3
28 Castle Street Nethertown Rd, St Bees

Carliisla ACCERSE road socakaway

CA3 BIF

Date 14,/11/2022 15:38 Designed by SM

File TURNING HEAD PLOT 4 AND... |[Checked by

MicTo Dralnage Network Z0z0.1.3

100 year Return Perlod Summary of Critical Results by Maximum Lewel ([Rank
1} for Stom

Eimulation Critacia
Ameal Feductilon Factoro 1,000 Additional Flow - % of Total Flow 0.000
Hot Exart {mina) L] MADOD Factor * 10m®/ha Storagae 2Z.000
Hot Etart Lavael [mm) L] Inlat Coaffieclent O.800
Manhole Headloss Coeff (Global) O0.500 Flow par Farsoco par Day (l/per/dayl 0.000
Foul Sawage par hactare (l/3) 0.000

Humber of Input Hydrographa O Humber: of Storage Structurss 1

Mumber of Online Controls O dumbar of TimefArea Disgrams 0
¥ummbar pf OIflina Cootrols O Humbar of Raal Time Controls 4

Synthatic Rainfall Datalls

Aainfall Modal FER Ratlioc R D.274
Begion England and Wales Oy (Summor) O.B50
HE-E0 {mm} L6.000 Cw (Wintaerc) 0.550
Margin for Flood Risk Warninog {mmj 300.0 OvVD Etatus OFF
Analysia Timostep Fine Imartic Btatus OFF
OTE Status oR
Frofila (5] Summer and Wintar
Duraticnis) (mins) 15, 34, &0, 120, 180, 240, 360
Baturn Parlodi{s) [(yoars) 1; 30, 104
Climate Changa (%] Dy 50, 50

WRAHIHZ: EHalf Drain Time has nobt boan calcolabed as Ebhe strocturs is too foll.

Watar
05 MR Faturm Climatae First (X} First (¥) First (Z} Overflow Lawal
FH Homo Btomm Fariod Changa Surcharge FLood Ovarflow Act. [m}
E1.400 El 15 Wintar 104 +50% IT.127
£1.001 52 1EB0 Wintar 100 +50% 3T7.E4B
Burcharged Floodad Balf Drain Fipa
05N Dapth Volume Flow / Owerflow Tima Flow Laval
N ‘Hamao [m} m1} Cap. (1) =) (minm) {L/a) Btatus Exoocdad
E1.000 £l —-0.023 0. 000 1.00 9.0 FLDOD BIEK
51.00% 52 -0.102 0.094a D.23 Z.1 L1,
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