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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 2.67ha commercial development accessed via Vale View,
Egremont.

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 a building or buildings where
the floor space to be created by the development is 1,000 square metres 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 classified as a major development under the above criteria due to the
proposals having a site area greater than 1ha and a floor area over 1000m?.
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PLANNING POLICY IN SITE CONTEXT

The site covers 2.67ha 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 2 places a commercial development of this nature within
the ‘less vulnerable’ category. Developments in the ‘less 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 just east of
Urban Fitness, Egremont, Cumbria as shown on red line bordered plan in Figure 1.
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Figure 1: Aerial photo of site - Google Maps
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DEVELOPMENT DESCRIPTION

The proposed development will see one new access created off the Vale View, Egremont,
leading to an industrial park to be built on the existing 2.67ha greenfield site. The existing
ground is generally open grassed landscape which is currently grazed by livestock.

The proposed development hardstanding areas are split as follows:

¢ Total hardstanding area = 1.1%ha
® Permeable Paving / greenspace = 1.48ha

The land generally runs in a westerly direction, with the high point located at the East of the
site at 62.53m AOD and the low point at 46m AQOD at the southwestern aspect of the site.
The land is currently used for agricultural grazing purposes as open pasture with an existing
field access onto Vale View.

PERMEABILITY AND SOIL PROFILE

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

e Bedrock: St Bees Sandstone
¢ Superficial drift: Till, Devensian - Diamicton
e Soil: Soilscape 6 - Freely draining slightly acid loamy soils (as

demonstrated within Appendix A, this result is inaccurate following a series of
percolation testing undertaken on site)

CURRENT FOUL AND SURFACE WATER DRAINAGE PROVISION

Existing watercourses

The ordinary watercourse Beggar Gill flows along the northern boundary of the site prior to
entering the river Ehen approximately 250m downstream. The current land use drains surface
water into Beggar Gill. The development is proposing to discharge surface water into Beggar
Gill as the preferred method of surface water disposal. The discharge rate for the surface
water is to be at a maximum equal to the greenfield runoff rate for the development site.

Combined surface and foul water

There is an existing combined foul and surface water sewer adjacent to the northern boundary
of the site within the carriageway of Vale View. The foul water only from the development
site is proposed to be pumped into the existing foul sewer. Find attached within Appendix C
the United Utilities maps illustrating the locations of the sewer network in the vicinity of the
development site.
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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 as is illustrated within Figure 2
below.
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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 second level on the above
hierarchy for the following reasons:

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

Four trial holes in accordance with the BRE 365 method were undertaken on site to test for
infiltration. The results, as detailed within Appendix A of this report, have shown that the
site is not suitable for infiltration as the method of surface water disposal. As such it is not
proposed to discharge surface water via a soakaway.

Surface Water Body

The ordinary water course Beggar Gill flows to the north of the development site. Due to the
impermeability of the soil, as stated above, discharge into this system is proposed at a
maximum of the greenfield run off rate (29.11/s) with attenuation provided on site to
accommodate a 1 in 100 year plus 50% to account for climate change storm event. This is in
line with the requirements of the Cumbria Development Design Guide.

Surface water sewer, highway drain or another drainage system
N/A
To a combined sewer

Foul water only is to be pumped into the existing combined sewer on Vale View, Egremont.
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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 (1/s)
Q1 25.3
QBAR 29.1
Q30 494
Q100 60.6

In accordance with the earlier mentioned hierarchy of drainage options, the system has been
designed to utilise permeable paving where possible and attenuation tanks to store surface
water prior to discharge into Beggar Gill. Please find attached in Appendix B the greenfield
runoff rate calculations.

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 due to the use of the site
there is no guarantee the systems have sufficient capacity for use during extreme
events, therefore they have been discounted for site flow calculations.

e (Green roofs — due to the size and construction of the proposed building these are not
considered suitable for the site — discounted.

e Soakaways — discounted due to poor infiltration demonstrated on site.

e Permeable paving — suitable for use on site parking areas. Poor infiltration rates will
limit volumes able to be distributed so these shall not be used to take flows from
additional hardstanding areas.

e Swales — Due to the extent of the hardstanding areas within the site there is not
sufficient land available to allow safe construction and maintenance of swales. In
addition due to the steep topography of the site this feature has been discounted.

e Detention basins — Considered unsuitable due to large land uptake required and the
steep nature of the site slopes and gradients — discounted.

e Ponds/wetlands — Considered unsuitable due to large land uptake required and the
steep nature of the site slopes and gradients — discounted.
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e Underground closed storage crate/tank systems — Considered viable for use however
should not be used in preference to open SuDS systems where these are available.
Viable

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 area is 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, a combination of permeable and 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

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

The simple index approach has been utilised 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

where there
Low 0.3 is potential for 0.05
metals to leach
from the roof)

Other roofs (typically commercial/
industrial roofs)

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 ‘Medium’ risk land use due to the presence of
commercial yards with delivery areas and non-residential car parking. Due to the site layout
and differing levels of pollution hazard, it is proposed to treat each area separately and
therefore keep each SuDS ‘train’ separate. This ensures that flows are treated relative to their
pollution indices and that flows are treated prior to the proposed attenuation areas; therefore,
preventing any pollution build up.

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

Land use Suspended solids Metal Hydrocarbons
Other roofs 0.3 0.2 0.05
Parking/access road 0.7 0.6 0.7
Commercial Yard 0.7 0.6 0.7
Areas

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. The highest risk element
comes from the commercial yard areas and access roads, which are to be constructed using
concrete / tarmac surfacing. As the loadings present will not allow for permeable surfacing,
it is proposed to treat the runoff via a proprietary separator prior to entry into the below
ground storage. As can be seen below, this mitigation provides sufficient treatment for these
elements.
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Land use Suspended Metal Hydrocarbons
solids
Commercial Yard Area / 0.7 0.6 0.7
parking and access roads
Kingspan AquaTreat 0.85 0.64 0.99
Separator

The shop and storage roof areas are categorised with a lower level of risk and therefore shall
be routed through an ACO V Septor to ensure efficient removal of pollutants.

Land use Suspended Metal Hydrocarbons
solids
Other Roofs 0.3 0.2 0.05
ACO V-Septor 0.5 0.5 0.4

The above table shows that an ACO V-Septor would provide sufficient pollutant removal for
the other roof area categories on the development site. The introduction of further treatment
would be deemed inappropriate for a development of this scale.

The manufacturers specification sheets for the proprietary treatment systems stated above are
located within Appendix E.

Surface water drainage proposals

Based on the above assessments, it is proposed that drainage system will convey flows from
the commercial development via gravity, to Beggar Gill. The system will accept all storm
events up to 1:100yr + 50% allowance for climate change.

Max site outflow: 29.1 1/s (QBar)
Storage provision: Underground geocellular crate system

Treatment systems: Various proprietary systems as described above.
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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 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 nol operating Maonthly for 3 months, then
correctly. If required, take remedial action annually
Remove debrls from the catchment surface (where It S
may cause risks o performance) 'y
Regular malntenance Faor systems where rainfall infiltrates into the tank
from abowve, check surface of filter for blockage by Annually
sadiment, algas or other matter; remove and replace
surface infiltration medium as necessary.
Remove sediment from pre-treatment struciures and/
Annually, ired
of Internal forebays nually. or as requir
Remedial actions Repairrehabilitate inlets, outlet, overflows and vents As required
Inspecticheck all inlets, outlets, vents and overflows.
o ensure that they are In good condltion and Anmualky
Monitoring operating as designed
sur Inside of tank for sediment bulld-up and
vey p Ewvery 5 years or as required
remove Il necessary

Figure 7 SuDS Manual table 21.3 Attenuation storage maintenance

FOUL WATER DRAINAGE STRATEGY

All foul water from the development site will be positively drained towards the combined
sewer network within Vale View, to the north 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 the site owner.
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APPENDIX A - INFILTRATION TESTING

The infiltration tests were undertaken on Wednesday 5 October 2022. The weather
conditions consisted of persistent showers in the morning with dry, brighter weather
conditions in the afternoon.

Infiltration Test 1

Trial Hole 1000mm x 1700mm x 1000mm

Time | Time Elapsed (min) | Water Depth (mm)

Abandoned due to ingress of water before test could take place

Infiltration Test 2

Trial Hole 1000mm x 1700mm x 1000mm

Time Time Elapsed (min) Water Depth (mm)
11:16 0 1000

11:21 5 950

11:42 26 950

12:02 46 950

12:32 76 950

13:02 106 950

13:32 136 950

Test abandoned at 14:00 due to a lack of infiltration

Infiltration Test 3

Trial Hole 1000mm x 1700mm x 1000mm

Time \ Time Elapsed (min) | Water Depth (mm)

Abandoned due to ingress of water before test could take place

Infiltration Test 4

Trial Hole 1000mm x 1700mm x 1000mm

Time Time Elapsed (min) Water Depth (mm)
11:19 0 1000

11:25 6 1000

11:40 21 940

12:05 46 940

12:35 76 940

13:05 106 940

13:30 136 940

Test abandoned at 14:00 due to a lack of infiltration.

A L Daines and Partners LLP 14 Feb 2023

22-C-16080

Rev A




la £

F gre Al: P otogrh 0 infiltration testing undertaken on site (Trial Hole 4 )

A L Daines and Partners LLP 15 Feb 2023
22-C-16080 Rev A



A L Daines and Partners LLP 16 Feb 2023
22-C-16080 Rev A



APPENDIX B - GREENFIELD RUNOFF CALCULATIONS

A L Daines & Partmers

Page 1

28 Castle Jtreest

Carlisle

Ca3 BTP
Date 10/10/2022 11:03 Designed by petera
File Checked by

Micro Drainage

Jource Comtrol 2020.1.3

IH 124

Mean Armual

Flood

Input

o0
Z._687

Eeturn Fariod (years)
Arga (ha)

ERRR {mm)

Fasults

QEARR Rural
QERR TUrban

Q100 years

21 year

o
Lo
Q1a
Q2d
Q25
Q30
Q0
Q1oa
Q200
Q250
Q100

to
tha I

Warning: It is wunosual

Fractice recommends that

Yaars
Yaars
YRars
Yaars
Yaars
YRars
YRars
YRars
Yaars
YRars
YRars

1fs

23,1
23,1

El. B

25.3
27.1
M.E
q0.2
qL.49
q7.43
43.4
23.9
El.6
Ea.7
mn.3a
L

The IH124 mathod with
24 mathod is applied with
is linearly interpolated for the required area.
automatically.

801l
Urban

D450
O.0ao

1157 Ragion Bumbar Reglon 10

S0ha. Tha
f0ha and the ras
ICF EUDE tab will

an araa <

Th:

terin

Code of
ing discharge
do this

@18E2-Z2020 Imnovyme

A L Daines and Partners LLP
22-C-16080

17

Feb 2023
Rev A



APPENDIX C - UNITED UTILITIES SEWER RECORDS

United
LItilities

Water for the Morth West

AL Daines & Partners LLP
28
Castie Streef,

Carlialka,
CA3Z ETP

FaQ:

Dear Sire

Location: t graham egremont

How fo contact us:

United Utiiities Water Limited
Property Searches
Haweswater Houss

Linglsy Mers Business Park
Great Sankey

warrington

WAS ILP

Telephona: 0370 7510101
E-mail: propertyssarchesguupic couk
Your Red- t granam, agremaont

Our Ref: ULPS-DRD-267426
Dafe: 230032021

1 acknowiledge with thanks your request dated 18032021 for iInformation on the location of our seqvicas.

Please ind enclosed plans showing the approximate position of United LHilRles' apparabus known o be In the vicinlty of this site.

The enclosed pans are being providad fo you subject to the Unfied Utiitles terms and condiions for both the wastewater and water

disiribution plans which are shown attached.

If you are planning works anywhere In the Morih West, please read United Utiiles' access statement before you start work to check
how It will affect our nefwork. hitp s unibeduililies. comiwork-near-asset aspor .

1rest the above meets with your requiremeants and 1ook forward fo hearng from you shoukd you need anything furiher.
If you have any queries regamding this matter please contact us .

Yours Falthiily,

Y
Py r vy

Larer Kalimracs
Ernistly Sean it e banags

UUWater idD4 10315

A L Daines and Partners LLP
22-C-16080
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United
LItilities

Water for the Morth West

TERMS AND COMDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply o the publc sewerage, waler distibution and telemetry systems (Including sewers which are the sullject of
an agreement under Section 104 of the Water Industry Act 1991 and mains Installed In accordance with the agreement for the seif
consinuction of waler mains) (UUWL apparatus) of United Uitiitles Wader Limiied 5UUWL)".

TERMS AND CONDITIONS:

Thils Map and any Infoemation supplied with It 15 issued subject o the provisions contained below, fo the exciusion of all others
and no party relles upon any representation, wamanty, collateral contract or other assurance of any person (whether party to this
agreement or not) that Is not set out In this agreement or the documents refemed to In 1.

This Map and any Information supplied with It 16 provided for general guidance only and no representation, undertaking or
wamanty a5 to Its acturacy, completeness of being up i date |5 ghven or Implied.

In particular, the posifion and depth of any UUWL apparaius shown on the Map are approximate only. UUAWL strongly
recommends that 3 comprehensive survey Is undertaken In addition to reviewing this Magp to determine and ensure the precise
Ipczation of any UUAWL apparatus. The exact location, positions and depihs should be obtained by excavation inal holes.

The Iozalion and position of privaie drains, private sewers and service pipes to poperties are ot nomally shown on this Map
but thelr presence must be anficipated and accounied for and you are strongly atvised o camy out your own further enguiries
and Investigations In order to locate the same.

The posttion and depth of WUWL apparatus ks subject io change and therefore this Map Is lssued subject fo any removal or
change In [ocation of the same. The onus |5 emtirely upon you o confim whether any changes to the Map have besen made
subsequent to 1ssue and prior io any works being camied out.

This Map and any Information shown on B of prowided with It must not be rellied upon In the event of any development,
construction or oiher works (Inciuding but not imited to any excavations) In the vicinlly of UUWL apparatus or for the purpose of
determining the sultablity of 3 point of connection to the sewerage or other distribution systems.

Mo persan or legal entity, Inciuding any company shall ba relleved from any llablify howsoever and whensoever arsing for any
damage caused to UUWL apparatus by reason of e aciual posiion andior depths of UUWL apparaius being different from
those shown on the Mag and any Information supplied with It.

If any proviskon contained hereln ks or becomes legally invalld or unenforceable, It will be taken fo be severed from the remaining
provisions which shall be unaffecied and continue in Ml force and aMect.

This agreement shall be govemed by English |aw and all parties submlt to the exclusive jurisdiciion of the English cours, save
that mothing will prevent LUWL from bringing proceedings In any other competent jurisdiction, whether concumently or othenwise.

UUWater idD4 10315 Lintted Lititles Waler Limited

A L Daines and Partners LLP 19 Feb 2023
Rev A
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United

Utilities
Water for the North Wost
Wastewater Symbology
Abandoned Foul Surface Water Combined
Public Sewer
i ol e i e ol o o S Private Sewer
o e o e e 0 H@EUON 1048
-+ = + . - - Ri=ing Main
= - Sludge Main
Ol g
e - e mm s .- Water Course
- e Highway Drain

All point assets follow the standard colour convention:  red — eombined
blue — surface water

brevwn - ferul

purple - owverflow

& Manhole *  Side Entry Manhole
= Head of System [ Outfall

& Extent of Survey £4 Secreen Chamber

ar Rodding Eye - Inspection Chambar
s Inlet [ Bifurcation Chamber
« Discharge Point = ' Lamp Hole

e \orlex de T Junction | Saddia
s Penstock £ Catchpit

s Washout Chamber =1 Walve Chamber

= Malve B vent Column

& AirValve L2 Wortex Chamber

o  Hon Return Vale [ Penstock Chamber

& Soalkaway [0 Matweork Storsgs Tank
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United
Utilities
Watar for the Morth Yast
SEWER
RECORDS

Address or Site Reference

t graham egremont,
Scale: 1:5000
Date: 23/03/2021
Printed by: Property Searches

The position of the underground apparatus
shown on this plan is approximate only and
|is given in accordance with fhe best
information  cumently available.  United
Liilities Water will not accept liability for any
loss or damage cauwsed by the actual
position being different from these shown.

Crown copyright and database rights 2017
Ordnance Survey 100022432, Unauthonsed
reproduction will infringe these copyrights.




United

Utitities

Watcr for the Morth West
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Clean Water Symbology
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Alr valve
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AL Walva, clossd
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Ran Redurn Wake
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CINYS Walye

Stop Tap

Flirvats Flrdinr
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Commercly Mcter
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Fydrant

Fire Sydrant
Al
Chiorinstion Foint
Co-ohdarination Fo it
Strawer Poind
ficooes Polnt
Fatoh Box

P Palnk

Samaling Hation

Logger Bon

Diatribution Main
Trunk Main

Caomma Fipe

Private Pipe
Conceasionary Sarvica
Raw Water

LOTM Raa Watar
LDTM Treated Water

Runro Hialo
Inlet Poenl

Balk Supply Point

End Cap

Site Termmatan

Change o Charaoteristio

Gondition Repart

Froperty Typon

‘Waker Tower

Walwe Houss

Eucatar Pursgiry Satian

Intakn Pumaing Siatian

Wb Trombmmnl Wb

Bupply Reservolr

Swrvize Reasrecar

Impourding Raserscr

Fipe Bridge

tymhbalogy for proposed assets is the same as abowve, but shown in
Symbology for abandoned assets is the same as above, but shown in black
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United

Utilities

Yatar for the Morth Yyast

WATER MAIN
RECORDS

Address or Site Reference

t graham egremont,

Scale: 1:5000
Date: 23/03/2021

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
informafion cumently available. United
Litilities 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 20417
Ordnance Survey 100022432, Unauthorised
reproduction will infringe these copyrighis.




APPENDIX D - MICRO DRAINAGE CALCULATIONS

A L Daimes

& Partners

Page 1

28 Castle Street

Carlisle
CA3 BIP

Date D1f02/2023 10:57

Designed by petera

File MD CALCS.MDX Checked by

Micro Drainage

Network 2020.1.3

Manhola

Foul Sewage per hectare (1/=] 0.000

Free Flowing Outfall Detalls for Storm

Dot fall Outfall C. Lawval I. Lawal Min O, L L}
Fipas Humbar Ham {m) {m) I. Laval (mm) (mm)
(m)

3.005 OUTFALL 49,000 48.025 a.ooo a o

Free Flowing Qutfall Detalls for Storm

cutfall  ocuotfall C. Lawal I. Lawal Min DL W
Fipa Humbar Hama {m) {m} I. Laval {mm) {(mm)
(m)

T.001 =] 56975 S5.175% Q.000 1500 o

Simulation Criteria for Storm

Number of Input Hydrographs 0 Humbar of Storage Structures 4
Humber of Onlineg Controls 4 Humbar of Time/Area Diagrams O
Hunber of Offline Controls O Humbar of RBeal Time Caonbrols 0

Synthetic Rainfall Details

Volumetric Runoff Coeff 0.750 Roditlonal Flow - % of Total Flow
Argal Reducticon Factor 1.004 MO0 Factor * 10m/ha Storage
Hob Start f{mins) a Inlat Cosffisciant

Hot Start Lewel (mm] 0 Flow par Barson par Day (L/pac/day}
Beadloss Coeff (Globall O0.500 Run Tima {mins)

Dutput Imtarval (mins)

Rainfall Bodal FER Frofila Type Summar
Raturn Pericd [yesarcs) 100 Cw [(Summar) 0. TS0
Raglon England and Walas Cw Wintar) 0. 840
MZ-&0 {mm) 2Z.000 Storm Duratlion (mins) 30

Ratio A 0,196

a0,
2.
o.
o.

ood
ood
BOD
ood

ED
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A L Daines & Partners

2B Castle Street
Carlisle
CA3 BIP

Date D1/0Z 2023 10:57
File MD CALCS.MDX

Designed by petera
Checked by

Micro Dralnage

Network 2020.1.3

Cnline

Controls for Storm

Hydro-Braked® Optimum Manhole:

SW09, DS/PN: 3.002, Volume (m%*): 11.%2

Onit Referance M-SHE-0151-1200-1500-1200

Da=lgn Head (m) 1.500

Dasign Flow [1/=] 1Z2.0

Flush-Flo™ Calculatad

Objective Hinimi=s upstrean storags

Application Surfaca

Sump Avallabla Yas

Diamotar (mm) 151

Invart Lawal (m) 53.EE0

Minimm Outlet Fipae Diametar [(mm) 23%
Suggested Manhole Diameter (mm) 1500

Control Foints

Baad (m) Flow [l/s)

Dasign Foint ([Calculatad] 1. 500 12.0
Flush-Flo™ 0. 442 12.0
Kick-Flo® 0. 944 a.&
Maan Flow owar Head Hangs - 10.4

The hydralogical caleonlaticns have been based on the Head/Discharge relationship for tha

Bydro-Erake® Optimum as spacifisd.

Should anothar typs of control device othar than a

Bydro-Eraka Optloum® be utlilised then thess storage routing calculations will ba

trvalidated

Dapth (m}) Flow [1/s) |Dapth (m) Flow (l/s) |Depth (m) Flow (l/s)|Dapth (m) Flow (l/s)
a.100 L 1.3200 10.8 3. 000 16.7 7. 000 2%5.40
0. 200 10.8 1.400 11.6 3500 17.9% 7. 500 %59
0. 300 11. 7 1.E00 12.4 4. 000 19.1 |. 000 6.7
0. A0 12.0 1.800 13.1 4. 500 Z0.2 8. 500 27.5%
0. 500 12.0 Z.000 13.7 5. 000 1.3 9. 000 8.2
a. GO 11.8 2300 14.4 5. 500 2E.3 5. 500 280
0. 800 11.1 Z.400 15.0 &. 000 3.2
1.000 9.9 Z.E00 15.6 6. 500 24.1
Bydro-Braked Optimum Manhole: SWO0S5, DS/PN: 4.004, Volume (m*): 5.8

Onit Faefarence

M- SHE-0051-3400-0800-3400

Deslgn Head (m] o.800

Dezign Flow [1/=3) 1.4

Flush-Floc™ Caloculated

Objactive Minimise upstream storags

Application Surface

Sump Availabla Yan

Diamatar (mm) 51

Icvart Lsavral (@] 55.1E5

Minimm Outlet Pipa Diametar (mm) 150
Suggested Manhols Diameter (mm) 1200

ole
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A L Daines & Partners Page 3

2B Castle Street
Carlisle
CA3 BIP

Date 01/02/2023 10:57 ODesigned by petera
File MD CALCS.MDX Checked by

Micro Dralnage Network 2020.1.3

Bydro-Brake® Optimum Manhole: SWODS, D3/PN: 4.004, Volume (m?}: 5.8

Control Fodobs HBaad [(m) Flow (L/=)
De=ign Foint ([Calculatad) 0. 800 3.4
Flush-Flo™ 0.z38 3.4

Eick-Flo® 0. 521 2.8

Maan Flow over Head Range = 2.9

Tha hydrological calcolations have been based on the Head/Discharge relationship for tha
Bydro-Erake® Optimum as spacifisd. Should another type of control device obher than a
Bydro-Eraka Optlmum® bo utlilised than thaese storage routing calculations will ba
ipvalidated

Depth (@) Flow (lfs) |Depth (m) Flow (l/s) |Depth (m) Flow {l/s)|Dapth (m} Flow (l/s)
0. 100 2.B 1.300 4.1 3.000 £.3 T.000 5.4
0. 200 3.4 1.400 4.4 3.500 &.B T.500 3.7
Q. 300 3.4 1.E00 4.7 4. 000 T.2 4. 000 10.49
0. 400 3.z 1.800 4.3 4.500 T.E |. 500 10.3
0. 500 2.3 Z.000 5.2 5. 000 E.D 9. 000 10.6
0. 6o 3.o 2.300 5.4 5.500 E.4 9. 500 10.9
0. 800 3.4 Z.400 5.7 . 000 B.7
1.000 a.E 2.E00 5.9 & 500 a.1

Bydro-Braked Optimum Manhole: SWlé, DS/PN: 5.004, Volume (m): 3.5

Onit Refersnce MO-SHE-0144-1000-1150-1000

Doslign Head (m] 1.150
Design Flow (1/=) 10.0
Flush-Floc™ Caloculated
Objactive Minimise upstoe@am storags
Application surfaca
Sump Availlabla Yas
Diamatar (mm) 144
Irvart Lsral (m] 49.200
Minimm Outlet Pipa Diametar (mm) 2315
Suggested Manholes Diameber (mm) 1Z00
Control Poimks Boad [(m) Flow [L/s)
Design Folnt ([Calculatad] 1.150 10.0
Flush-Flo™ 0. 344 10.0
Kick-Flo® 0. 754 8.z
Haan Flow over Head Range - 8.8

Tha hydrological calcolatlions have been based on the Head/Discharge relationship for tha
Bydro-Erake® Optimum as spacifisd.  Should another type of control devics other than a
Bydro-Eraka Optloum® be utilised than thass storage routing calculations will b
Lrovalidatad

Dapth [m} Flow [1/s) |Dapth im}) Flow {l/s) |Depth (m) Flow (1/s)|Depth [(m) Flow {l/s)

. 100 5.z 0. 300 1o0.0 0. 500 S.B 0. 800 a.
0. 200 3.5 0.400 10.0 0. 600 9.5 1.000 3.
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A L Daines and Partners LLP

22-C-16080

A L Daines & Partners

2B Castle Street
Carlisle
CA3 BIP

Date D1/0Z 2023 10:57
File MD CALCS.MDX

Checked by

Designed by petera

Micro Dralnage

Network 2020.1.3

Bydro-Brake® Optimum Manhole: SW1E,

D3/PN:

S5.004, ¥olume (m?}: 3.5

Dapth [m) Flow (L/s) |Depth (m) Flow (1l/s) |Depth

{m) Flow {l/s)|Dapth (m} Flow (l/s)

1. 200 10.2 2.400 14.2 5. 000 20.1 8. 000 5.2
1. 400 11.0 2. 600 14.7 5. 500 21.0 8. 500 2%5.9
1. GO0 11.7 3.000 15.7 &.000 21.9 9. 000 26.7
1. 800 12.3 3500 1€.3 6.500 22.8 9. 500 27.4
2.000 13.0 4.000 1B8.1 T.000 23.6

2.200 13.§ a.500 15.1 T. 500 24.4

dro-Braked timum Manhole: SW19, DS/PN: 6£.001, Volume (m*): 4.6

Unit Raference MI-SHE-0L00-3700-0260-3700

Dasign Head (m) o.3E0
Design Flow ([1/=) 3.7
Flush-Flo™ Calculatad
Objective Hinimi=s upstrean storags
Application Surfaca
Sump Avallabla Yas
Diametar (mm) loo
Irvart Lsawral (m] S5Z.500
Minimm Outlet Fipae Diametar [(mm) 150
Suggested Manholes Diameber (mm) 1200
Control Poinks Haad (m) Flow (1l/s)
Design Folnt ([Calculatad) 0. 360 3.7
Flush-Flo™ 0.149 3.7
Kick-Flo® 0.279 3.z
Maan Flow over Head Rangs = i.o

The hydralogical caleonlaticns have been based on the Head/Discharge relationship for tha

Bydro-Erake® Optimum as spacifisd.

Should anothar typs of control device othar than a

Bydro-Eraka Optloum® be utlilised then thess storage routing calculations will ba

invalidatad
Dapth [m) Flow (L/s) |Depth im) Flow (1/s) |Depth
0.100 3.3 1.z00 E.5
0. 200 3.6 1.400 7.0
0.300 3.4 1. €00 7.4
0. 400 3.9 1.800 7.8
0. 500 4.3 2.000 B.2
0. &on a7 2,200 B.E
0. 800 5.4 2.400 5.0
1. 000 5.9 2. 600 5.3

[ I R T R )

{m) Flow {1/s)|Dapth (m} Flow (l/=)
ooo 10,0 T.000 15.1
500 10.7 7. 500 15. 6
ooo 11.4 4. 000 16.2
Soo 1zZ.1 4. 500 16.7
ooo 1Z.8 3. 000 17.1
500 13.4 9. 500 17.6
ooo 14.0

500 14.6
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A L Daines & Partners

2B Castle Street
Carlisle
CA3 BIP

Date D1/0Z 2023 10:57
File MD CALCS.MDX

Designed by petera
Checked by

Micro Dralnage

Network 2020.1.3

Porous Car Park Manhole: SW10, DS/PN: 3.001

Storage Structures for Stormm

Infiltration Coafficiant Easa (m'hr)] 0.00000 Width (m] 38.90
Hembrana Parcolatlon (mmyhr) 10400 Langth (m] B5.9

Max Parcolation ([14s) B37.2 Elopa [1:X] 46.0

Safaty Facbor 2.0 Depression Storage (mm) 5

Foraalty 0.34 Evaparation {mmday) 3

Imvart Lawal (m] 53.820 Membrane Daepth (mm) 400

Cellular Storage Manhole: SW09, DS/BN: 3.002

Infiltration Coafficient Basea (m/hc) O0.00000 Porosity O.5%%
Infiltration Cosfficisnt Side (m/hc) 0.00000

Dapth (m} Ares (m?) Inf. Ares (m?) |Depth (m) Ares {(m?)} Inf. Ares (m?)

0.o0a &a50.0
D.5E0 &50.0

Cellular Storage Manhole: SWlé, DS/PN: 5.004

Invart Lawvael {m) 53.86&0 Safaty Factor 2.0

0.0 0.9E1 0.0 0.0
0.0

Infiltration Coefficient Basa (m/hc) 0.00000 Porosity 0.5%5
Infiltration Coafficiant Side (m/hc) 0.00000

Dapth (m}) Area (m?) Inf. Area (m®) |Depth (m) Ama {(@?) Inf. Ama {(@m?)

0.000 500.0 0.0 0. 961 o.o 0.0
0.5E0 s00.0 0.0

Cellular Storage Manhole: SWl9, DS/PN: 6.001

Invart Laval {m) 49.4T75 Safety Factor Z.0

Infiltration Coafficisnt Basas (m/hc) 0.00000 Forosity 0,55
Infiltration Coafficisnt Sida (m/hc) 0.00000

Dapth {m} Ares (m?) Inf. Area (m?) |Depth (m) Ares {(m?} Inf. Ares (m?)

0.ooa 00.0 o.a 0. 961 o.o o.o
D.560 300.0 L

Invart Levael (m) 52.500 Safety Factar Z.0

©19E2-2020 Innovyze

A L Daines and Partners LLP

22-C-16080

28

Feb 2023
Rev A



A L Dailnes & Partners

2B Castle Street

Carlisle
CA3 EIP

Date D1/0Z/2023 10:57
File MD CALCS.MDX

Designed by petera
Checked by

Micro Dralnage

Network 2020.1.3

1l year Beturn Perlgod Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Critaria
Volumetric Runocff Cozfl 0.750 Foul Sewage par hectars (1/sf 0.009
Araal Reduction Factor 1.000 Aaditional Flow - % of Total Flow 50.000
Hot EBtart imins) a MAODD Factor * 10m?/ha Storage 2.0040
Hot Start Laval (mm) a Inlat Cosffisciant O0.800
Manhole Beadloss Coeff (Glabal) 0.500 Flow per Person perc Day (L/pec/dayp O0.000
Numbar of Input Hydrographs O Humbar of Storage Structures 4
Humber of Online Controls 4 Humbar of TimefAraa Diagrams O
Numbar of Offline Controls O Rumbar of Real Time Caontrols O
Margin for Flood Risk Warning {(mm) 300.0 OVD Etatus OFF
Analysis Timestep Flpe Inertlia Status OFF
OTE Status oH
Frofila (=) Summer and Winter
Duration{s) {mins] 1%, 30, &0, 120, 180, 240, 260, 4B0, EO0O, 720
Return Paricd{a) {y=ars) 1, 30, 140
Climstae Changae (%] 0, 50, 50
Watar
Ua/HE Botorn Climsata First [X} First (¥) First (T} Owvarflow ILawal
FH  Hama Btorm Fariod Changa Surcharga Flood ovarflow Act. {m)
3.000 SWl1l 15 Winkar 1 +0% 30/15 SummaT 54.1391
3.001 SW10 ED0 Wintaer 1 +0% 30/15 Summar 54.004
3.002 SWO3 480 Wintar 1 +0% 20/30 Summar 53.846
4.000 SWOL 15 Wintar 1 +0% 55.5BZ
4.001 SWOZ 15 Wintar 1 +0% 55.51%
4.002 SW0Z 15 Wintar 1 +0% 535.374
4.002 5W04 30 Wintar 1 +0% 55. 308
4.004 SWOS 30 Winkar 1 +0% 100430 Wintar 55. 23E
3.003 SWOE 4B0 Wintar 1 +0% 53536
S.000 SW1Z 15 Wintar 1 +0% 52.97Z
5.001 5W12 15 Wintar 1 +0% 100/15S Summar 52,086
5.002 SWld 15 Winktar 1 +0% 30/15 SummaT 49, 62T
S5.003 SW1S 120 Winbtar 1 +0% 30/15 Summar 49. 560
5.004 SW1é 120 Winktar 1 +0% 20/15 Summar 49.551
3.004 3SW1T 480 Wintar 1 +#0% 1/120 Wintar 43.TB4
£.000 SW20 15 Wintaer 1 +0% 30/15 Summar 53.11z
£.001 SW13 2E0 Wintar 1 +0%  20/30 Wintar 52. 650
3.005% SW1E 480 Wintar 1 +0% 48, 268
T.000 SWOT 15 Winktar 1 +0% 100/1%5 Summar 55. 345
T7.001 SWO06 15 Wintaer 1 +0% 30/15 Summar 55.331
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A L Dalnes & Partners Page 7T
2B Castle Street
Carlisle
CA3 EBIP
Date 01/02/2023 10:57 ODesigned by petera
File MO CALCS.MDX Checked by
Micro Dralnage Hetwork 2020.1.3
1 year Return Perligd Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Sunrcharged Floodad Half Drain Fipa
U8/HE Dapth Volums Flow / COwerflow Tima Flow Taval
FH  Hama {mj (m¥y Cap. {L1/s) {mina} {1f/s} Etatus Ewceadad
3000 SWll -0.25%  0.000 ©.35 53.4 om
3001 SWl0 -0.Z&E  0.000  ©.3% 1z 857 o
3.002 SWO9 -0.114  Q.000  ©.14 ZOE 10.6 o
4.000 SWol -0.273  0.000 ©.0Z 0.8 om
4.001  SWoZ -0.26E  0.000  ©0.03 1.3 o
4.002 SWO3 -0 261  0.000  ©O.04 1.7 o
4.003 SW04 -0.2%7  0.000 ©O.0% 2.2 o
4.004 SWOS -0.227  0.000 ©.0L z.0 om
3.003 SWOE -0 264 0.000  ©.03 11.0 o
5000 SWlZ -0.Z28  0.000 @ ©.13 8.9 o
5.001 SW13 -0.Z14 Q0.000 0.1 s g om
5.002 SWl4 -0.Z4B  0.000  O.25 4z.9 om
5003 SW1S -0.11% Q.000  ©.30 il.g o
5.004 SWlE -0.024  0.000 ©.11 &0 10.0 o
3.004 SW1T 0.034  O.000  1.21 21.0 SURCHARGED
&£.000 SWIO -0.1EE  Q0.000 ©.30 a1.4 om
£.001  SW19 -0.140 Q0.000  ©.0L 174 3.7 o
3.005 SW1E -0.0B2  0.000 ©O.73 24.7 o
7.000 SWOT -0.176 Q.000  ©.21 E.4 om
T7.001  SWOoE -0.164  0.000 0. 43 11.9 o
©15982-2020 Innovyze
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A L Dailnes & Partners

2B Castle Street
Carlisle
CA3 BIP

Date D1/0Z/2023 10:57
File MD CALCS.MDX

Designed by petera
Checked by

Micro Dralnage

Network 2020.1.3

30 year Beturn Perigd Summary of Critical Results by Maximum Lewvel (Rank 1}

for Storm

Simulatiaon

Critaria

Volumetric Runocff Cozfl 0.750 Foul Sewage par hectars (1/sf 0.009
Araal Reduction Factor 1.000 Aaditional Flow - % of Total Flow 50.000
Hot EBtart imins) a MAODD Factor * 10m?/ha Storage 2.0040
Hot Start Laval (mm) a Inlat Cosffisciant O0.800
Manhole Beadloss Coeff (Glabal) 0.500 Flow per Person perc Day (L/pec/dayp O0.000
Numbar of Input Hydrographs O Humbar of Storage Structures 4
Humber of Online Controls 4 Humbar of TimefAraa Diagrams O
Numbar of Offline Controls O Rumbar of Real Time Caontrols O
Margin for Flood Risk Warning {(mm) 300.0 OVD Etatus OFF
Analysis Timestep Flpe Inertlia Status OFF
OTE Status oH
Frofila (=) Summer and Winter
Duration{s) {mins] 1%, 30, &0, 120, 180, 240, 260, 4B0, EO0O, 720
Return Paricd{a) {y=ars) 1, 30, 140
Climstae Changae (%] 0, 50, 50
Watar
Ua/HE Botorn Climsata First [X} First (¥) First (T} Owvarflow ILawal
FH  Hama Btorm Fariod Changa Surcharga Flood ovarflow Act. {m)
Z.000 3SWll 15 Wintar 30 +50% 30715 Summar 54,595
3.001 SW10 T30 Winbtar 3o +50% 30/15 Summar 54366
3.002 SWO03 TI0 Wintar 3o +50% 30/30 Summar 54. 360
4.000 SWOL 15 Wintar 3o +50% 55 611
4.001 SWOZ 15 Wintar 3o +50% 55,555
4.002 SWO0Z 30 Wintar ao +30% 35,423
4.002 5W04 30 Wintar 3o +50% 55,416
4.004 SWOS 30 Winkar 3o +50% 100430 Wintar 55.411
3.002 SWOE ED Wintaer 3o +50% 53.541
S.000 SW1Z 15 Wintar ao +30% 53.046
5.001 5W12 15 Wintar 3o +50% 100415 Summar 52,186
5.002 SWld 15 Winktar 3o +50% 20/15 Summar 50. 456
S5.003 SW1S 15 Winktar o +50% 20/15 Summar 50,273
5.004 W16 2ED Winktar 3o +50% 30/15 Summar 50. 058
3.004 SW1T 240 Summar 3o +30% 1/120 Wintar 48. 240
6.000 SWZD 15 Wintar k{n} +30% 30715 Summar 53. 403
£.001 SW13 720 Wintar ao +30% 30/30 Wintar 53.1BZ
3.005% SW1E Z40 Summar 3o +50% 48.2E3
T.000 SWOT 15 Winkar 3o +50% 100/15 Sommar 55.525
7.001 SWO0& 15 Wintaer k{n} +30% 30715 Summar 55. 496
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A L Daines & Partners Page 9
2B Castle Street
Carlisle
CA3 EBIP
Date 01/02/2023 10:57 ODesigned by petera
File MO CALCS.MDX Checked by
Micro Dralnage Hetwork 2020.1.3
30 year Return Perlod Summary of Critical Results by Maximum Lewvel (Rank 1}
for Storm
Sunrcharged Floodad Half Drain Fipa
U8/HE Dapth Volums Flow / COwerflow Tima Flow Taval
FH  Hama {mj (m¥y Cap. {L1/s) {mina} {1f/s} Etatus Ewceadad
3.000 SWll 0. 145 0. 0o 1. 2B 155. 0 SURCHARGED
3.001 SW1O 0.0%6  0.000 @ O.2T 4B 43.4 SURCHARGED
3.002 SWOS 0.400 0.000 @ 0.1% 552 12.0 SURCHARGED
4.000 SWOl -0.244  0.000  ©O.0T z.9 o
4.001 SWOZ -0.230 0.000 0.11 5.2 o
4.002 SWO3 -0.212  0.000 O.1& [ o
4.003  SWod -0.145%  0.000  0.1% B.3 o
4.004 SWOS -0.0%4  0.000  0.01 3.4 o
3.003 SWOB -0.2%%  0.000  0.0% 15.4 o
5.000 SW1Z -0.1%4  0.000 0. 4T 10€.3 o
5.001  SW1E -0.114 0. 000 a. 68 13E.8 ox
5.002 SW14 0.581  0.000 0,95 1€E.7 SURCHARGED
5.003  SWLS 0. 538 0.000 25T 2EB. 4 SURCHARAGED
5.004 SW1& 0.483  0.000 @ 0.11 ZEE  10.0 SURCHARGED
3.004 SWLT 0. 050 0. 0o 1. 4Z 24.7 SURCHARGED
£.000 SWED 0.103 0. 0o 1. OB 148. 4 EURCHARGED
6.001 SW1S 0.383 Q0.000 0.0 516 5.0 SURCHARGED
3005 SWLE -0.067  0.000 @ 0.84 8.4 o
T.000 SWOT 0.000  0.000 0,77 24.0 o
T7.001 SWOE 0. 00l Q. 0o 1. 77 49. 7 SURCHARGED
©15982-2020 Innovyze
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Micro Dralnage

Network 2020.1.3

100 year Return PFerlod Summary of Critical Results by Maximum Lewel (Rank
1} for Storm
Simulation Critercia
Volumetric Runocff Cozfl 0.750 Foul Sewage par hectars (1/sf 0.009
Araal Reduction Factor 1.000 Aaditional Flow - % of Total Flow 50.000
Hot EBtart imins) a MAODD Factor * 10m?/ha Storage 2.0040
Hot Start Lawal (mm) a Inlat Coeffisciant O.B00
Manhole Beadloss Coeff (Glabal) 0.500 Flow per Person perc Day (L/pec/dayp O0.000
Number of Input Hydrographs 0 Humbar of Storage Structures 4
Mumber of Online Controls 4 Humbar of Time/Area Dizgrams O
Numbar of Offline Controls O Rumbar of Real Time Caontrols O
Margin for Flood Risk Warning {mm) 300.0 OVD Status OFF
Analysis Timestep Flpe Inertlia Status OFF
OTE Status oH
Frofila (5] Summer and Winter
Duration{s) {mins] 1%, 30, &0, 120, 180, 240, 260, 4B0, EO0O, 720
Return Paricd{a) {y=ars) 1, 30, 140
Climata Changa (%] 0, 50, 50
Watar
o3/ HE Batorn Climsta  First [X) First (¥) First (T} Ovaerflow Lawal
FH  Hama Btorm Fariod Changa Surcharga Flood ovarflow Act. {m)
I.000 SW1l 15 Winter 100 +50%  30/1%5 Summar 54856
3.001 SW10 720 Wintaer 100 +50% 30/15 Summar 54579
3.002 SWO03 TI0 Wintar 100 +50% 30/30 Summar 54,572
4.000 SWOL 15 Wintar 100 +50% 55,619
4.001 SW0Z 15 Winker 100 +50% 55. 566
4.002 SWO032 EO0 Wintar 1a0 +30% 55,484
4.002 W04 ED Winktaer 100 +50% 55. 481
4.004 SWOS ED Winker 140 +50% 100430 Wintar 55 4TS
I.002 SWOE 30 Summar 100 +50% 53541
S.000 SW1Z 15 Wintar 1a0 +30% 33.071L
5.001 5W12 15 Wintar 100 +50% 100415 Summar 52,420
5.002 SWl4 15 Winter 100 +50%  30/1%5 Summar 50. 964
5.00% SW1S 15 Wintar 100 +50% 20/15 Summar 50. 693
5.004 SW1é 2ED Winktar 100 +50% 30/15 Summar 50. 305
I.004 SW1T 360 Summar 100 +30% 1/120 Wintar 48. 240
6.000 SW20 15 Winter 100 +50% 30/1%5 Sumar 53. 809
£.001 SW13 720 Wintar 1a0 +30% 30/30 Wintar 53.33T7
3.005% SW1E 130 Wintar 100 +50% 48. 286
T.000 SWOT 15 Winokar 140 +50% 100/15 Sommar 55. 555
T.001 SWOé 15 Winter 100 +50% 20/15 Summar 55_5Z8
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A L Daines & Partners

2B Castle Street
Carlisle

CA3 EIP

Date D1/0Z 2023 10:57
File MD CALCS.MDX

Designed by petera
Checked by

Micro Dralnage

Network 2020.1.3

100 year Return Perlod Summary of Critical Results by Maximum Lewel (Rank
1} for Storm
Sunrcharged Floodad Half Drain Fipa
U8/HE Dapth Volums Flow / COwerflow Tima Flow Taval
FH Ham {m) {m3} Cap. {1/=) {mina) {1/a} Etatus  Excesdad
Z.000 ESWll 0. 406 0. oo 1. 64 248.8 BEURCHRAGED
3.001 SWl0 0. 30% a. o000 Q.31 408 50.1 SURCHARAGED
3.002 SWOo3 0,612 a. o000 .15 672 12.0 SURCHARCED
4.000 SWol -0. 236 Q. oo Qa.03 3.8 ox
4.001 SWOZ -0.Z1% a. o000 Q.14 E.8 ox
4.002 SWOZ =0.151 a.oo0 .15 E. B ox
4.003 SWo4 —-0. 0Bl a. oo a.17 7.7 ox
4.004 SWOS 0.011 Q. oo a.a1 3.4 EURCHARCED
3.003 SwWoE -0. 255 a. o000 Q.05 15.4 ox
5.000 SW1z -0.12% a. o000 0. 61 137.3 ox
S.001 SW1ZE O.LZD Q. oo Q.85 170.8 ESURCHRAGED
5.002 =Wl4 1.0E9 0. oo 1.1% 207.8 FLOOD RISEK
5.003  SW1S 1.0LB Q. 000 3.2z 336. 2 SURCHARGED
5.004  SW16 0.T730 a. oo a.1L 354  10.0 SURCHARCED
Z.004 =W1T 0. 030 0. oo 1.41 24. 6§ ESURCHARGED
6£.000 SWED 0. 509 0. oo 1. 40 153. 3 EURCHARRAGED
6.001 &W13 0.3537 a. o000 Q. 0z 5TE 5.6 SURCHARGED
3.005 SwWlE -0. 064 a. o000 .85 25.1 ox
T.000 SWOT 0.034 Q. oo Q.93 31.0 EURCHRAGED
T.001 SW0E 0.033 0.000 2.28 £3.9 SURCHAAGED
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APPENDIX E - TREATMENT SYSTEMS

Water Management Solutions

AquaTreat
Surface V

Mitigation Indices

Hyhioearbans

e

Why choose an AquaTreat
separator?

per second

m Larger =ik storage copacities
(compared to vortex separators)

m Meets excellent 5ulS indices rotings
[compared to vortex separators)

m  Our indices coter for high pelluted londs
[single piece solution)
® Reduced risk of silt build up

m  Lesser risk of downstream pollution
in Sub5 solution due to high capacity
silt storage

m  Our range iz tested against full fAow™

m Easier servicing, with maintenance ** Qur range has bean tested ogainst
from gr:.und lenvel full flow - 'I\rh'f is this impor‘tunt?
Owur units have besn tested ot thelr moximum flow rote
= SmartServ Fro remaote monftoring {10145}, unlike sorme products which have been tested
solution (ovailoble as optional extra) bowmd on Eypos ond tisa s onlby FIN. of the flow.

This ensures total accuracy of cur silt retention results,
by replicoting the full effect of the silt wosh through_

#a. part of cur Plares Pomdenats Kingapan ans
ol bymring I wurfacs woter g
Casrulcpad on the back of S5 paon’ ssparience,

*Tarrmu and conktiane oply. View cnlin ot

it ki gt gh/praducts guart!
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Waoter Monogement Solutions

Mm AguaTreat

Surface Water Treatment Separator Range

Technical Specifications

Model | Treatmant device | Treatrrant faw
capacity 1] =]

SWTOND

SWTOM5

SWTO20 TI00 0 2000 2000

SWTOED HED n 5735 3000

SWTO4D (e s ] &0 4500 £000

SWTOED 13400 =0 5470 E000

SWTDES [rr=i] &5 T4 &S50

SWTOED ] &0 25 S000

SWTIID ITI00 100 T0ES 10030
SWT1ZS 52950 125 3450 12500
SWT150 40450 150 5] 15000
SWTTTS 47380 175 PS40 17500
SWT200 53450 200 1500 20000
SWTZI0 54700 210 W05 21000
SWT23S &0100 225 IS003 22500
SWT240 AFFED 240 IR0 24000
SWT25S &7R50 255 WSS 25500
SWTID T30 ma 17734 7000
SWT2ES TS550 285 2420 28500

Hiydioearksn seten o TR
Ferticukte retantier afcansy B5.5%
Tine retanticn afcunsy ™ 4a%
Coppar retantion elficency ba%

#% Faducion of hedry mealt By colecting and
W Bl el widk i cdtrred S TER

British Woter CoP testing resufts availoble on request.

For more information on any of our products: T: +44 [(0)1296 633 209
E: eliott_evans@kingspon.co_uk or visit kingspan.co.uk/klargester

s Tkl W S T i P T e oo i Thia o B sha poinr of
g vy [ucld M o dscnring prooses wododk
condiriane. hl iroged ove o Tamrerdar, purpoos snlpond, dhang warh Sraraiora theadd nos b mher. ot Brding
Thas acrunl prediie oy vy and SIPSCTE Bach O AguisET apacloorin ool oy J.

To el s 0 iR Thil s d e plaria ol this Bk s

& .- o ¥ =

i This Lica Do i ot chis K Gircass i ths UK, Inskand and o
ccairnvas. Al fighe rasaraad Pagieed iroCoaimry bo TGS Reg e Dffcs: H0 CEfoed Acoo, Peancaioesn
Coi Arvragh, ET-LI5LF. WRT DRAT TTM 2

L

AL e TR 00T
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Hpdincarbani
Aerdge
eapacity [1]
10

150

200
300
400
500
450
E00
1000
1250
1500
1750
2000
oo
2250
2400
2550
2700
2850
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ACO Data Sheet

g e

- . ACO. creating

the future of drainage

ACO V-Septor — Hydrodynamic Separator

The ACC V-Septor is an advanced
hydrodynamic separator that remowves sediment
bound contaminants. Its design enables remaonval
of pollutants by means of settlement and the
capture of floatables.

The ACD W-Septor |z avallable In a range of zlzez to
aocommadate small to large sites and can be custom made
for demanding installations.

The AZD v-Septor retains zolid pollution and oll. it also
formz part of the SuDS managemeant train az It removas
ower 50% of fine Total Suzpended Solids az well &z zediment
bound metalz and hydrocarbons.

Benefits R
= Removes solid pollution — from plastic rubbizh to fine =t [rerm——— e ———Ty Bk
= Forms part of the SuDSs management train 05 oS o4
= Delvered fitted In a HOPE chamber with IIfting eyes, e AL ooy

and straps supplied for ease of Installation 0.8 3

= Easlly acceszible for malntenance e "
-

ACO
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113999

Wdepler P30 ‘Wiapior 1000 Wiagier 1300 Wiapior 1500 Wlaphior RRID
PFrnchict nama Preduct code ﬂ: “"f.m. Bop o bavart Sodbumrt G debacks wmﬂm wmﬂm rpphﬂrll'!
(A} =} L tguopncly e OPCE i fim) rute (caarm) o ratn (cmars)
mm mm mm e ] ™ [ [
ACD V-5eptor - Hydrodynamic Separator Range
\eSeptor 750 40995 750 150 375 0.4 40 11 14 37
W=GEtor 1000 41000 1050 215 483 0.6 335 20 25 a7
\-Sepbar 1:300 41003 1200 300 550 0.86 3T 29 7 28
\eGeptar 1.500 41005 1500 375 608 1.2 THS 45 57 151
\-SEbar 200 41009 2100 500 700 22 1130 B0 102 269
W-GEptor 500 41013 2400 G500 B30 35 2000 125 159 421

How it works

n The deflaction plate directs the Incoming stonmawater
to create a werthcal vortes.

n Suzpended zollds settle dowm In the sludge chamber.
Light liguid= and dekbris are captured at the swrface.

n Radial flowr baffles create 1zolated zones to retaln
sadiments In the sludge chamber and prevent
remaobllization of sediments during peak flow eventz.

n Cleaned water flows up the cuter chamber and over
the balancing welr and then pazses through the outlat
to discharge to the water emdronment.

n Capturad colids and debriz can easly be removed by
zuction hose during malmtenance.

E. |'
u-| ]

Concesle cappisg ik
sugpdind vy obbers
Cower and Irares ot
suprplied by atheaey
Lifting ayes - :
g -"\-‘Vl | B | T [
\%» s bt e
= AT o riell
:..‘.
P

ng
l—ud- by
*«%»:.a R «*ﬁm}aé

150mm {reis) concrate bed wsd areound
danigrad bo besr anticipated loady

ACD Water Mansgement Conlacts:
Sales: vk-swrBaco.couk

Techmical: wchnlcaliaooco.uk

Tek: 01462 816666

WA o e il

A L Daines and Partners LLP 38

22-C-16080

ACO. creating & C D

the future of drainage

Feb 2023
Rev A



