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1.1

1.2

1.3

1.4

1.5

1.6

1.7

Introduction

Calcinotto has been appointed to prepare a Drainage Strategy Statement in support of a planning
application for the development of four light industrial units at Pixmore Avenue, Letchworth.

Hertfordshire County Council (Lead Local Flood Authority), as part of the normal planning process,
require a Drainage Strategy Statement to outline the surface and foul water drainage proposals for
the development site, with reference to the inclusion of Sustainable Drainage Solution (SuDS)
features. Incorporated within this report is a Flood Risk Assessment (FRA) which outlines the risks
associated with various sources of flooding to the application site.

The proposed surface water design has been examined in line with the current water quality
guidelines outlined in the CIRIA C753 SuDS Manual and provides SuDS features to meet these
requirements.

The detailed drainage proposals within this statement represent a design/strategy which has been
well developed and in sufficient detail based on the information available to date and proves that a
workable solution can be achieved within the constraints that exist for the site.

Post Planning consent, the drainage proposals will be further developed and co-ordinated with
Architectural, Structural and Landscape elements of the project.

This document has been prepared for the sole use of Ashe Construction Ltd to support the planning
submission for the development on site. The contents of this report should not be relied upon
without the written authority of Calcinotto Ltd.

This report should be read in conjunction with all other relevant design submissions and specialists
reports for the project.



2.1

2.2

2.3

Proposed Development
The proposed development comprises of four new, two-story (ground and first floor) light industrial
units with associated parking and hardstanding areas to provide vehicle access. At ground floor
level, 24 no. parking spaces are provided (4 no. disabled bays) to serve the four industrial units, as
well as two main access routes through the site totalling an external hardstanding area of 1,238
m2 (0.1238 ha).
Aspects of the proposed development are summarised below:
- External characteristics

o Site access

o Carparking

o  Lightindustrial units

o Bike storage

o Softlandscaping areas

o Binstores
- Internal characteristics (within industrial units)

o  Open plan ground floor working/warehouse space

o  Ground floor lobby/stairwell/ toilets/welfare

o  First floor office spaces

Architectural site plan and section drawings are provided in Appendix A. Elevations of the proposed
industrial units are shown in Figure 1 below:



il

Figure 1 — Architectural proposals for the four new light industrial units (Wayman Architects)




3.1

3.2

3.3

3.4

3.5

3.6

The Existing Site

The site is located at the junction of Pixmore Avenue and Protea Way, Letchworth, England and can
be found at approximate coordinates E 522570 N 232860 (post code SG6 1JT). The site is entirely

brownfield and is known to have previously accommodated a warehouse/factory which has since
been demolished.

The location of the application site is provided in Figure 2 below.
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Figure 2 — Site Location (Ordanace Survey)

The site is situated within a predominantly industrial area and is bound by existing
industrial/commercial properties on all sides. The nearest residential land use is approximately
60m to the southwest on the other side of Pixmore Avenue.

The development area is at a similar elevation to that of the adjacent buildings and roads (Pixmore
Avenue and Protea Way). The site generally slopes from the south to the north at a 1:20 to 1:40
gradient, which matches the long section fall of Pixmore Avenue, and from the west to the east at
a 1:90 gradient. A topographical survey provided by Survey Solutions identified an existing “spoil
heap” believed to be recycled crushed material following demolition of the existing structure and is
located towards the eastern-most boundary of the site. A copy of the topographical survey is
provided in Appendix B.

It is unknown how the surface and/or foul water was previously discharged from the site. All
surveys conducted to date have not identified any existing connections into the nearby public
drainage networks, or any existing surface water soakaways/storage/SuDS features.

Public sewer records obtained from Anglian Water illustrate separate surface and foul water public
sewers running towards the north beneath Pixmore Avenue. Both the existing public sewers are
225mm diameter pipes and appear to serve multiple developments surrounding the application
site. This is confirmed by a drainage CCTV survey undertaken in June 2024. A copy of the public
sewer records in relation to the development site is provided in Appendix C.



41.2

Ground Investigations
Geology
Based on published geological records for the area (British Geological Survey online mapping) and

intrusive ground investigation reports (Geo-Environmental Services Ltd), the site exhibits the
following geology:

Superficial geology: Lowestoft Formation — Diamicton. Sedimentary superficial deposits formed
between 480 and 423 thousand years ago during the Quaternary period

Bedrock geology: Holywell Nodular Chalk Formation and New Pit Chalk Formation — Chalk.
Sedimentary bedrock formed between 100.5 and 89.9 million years ago during the Cretaceous
period.

Bedrock geology A

Holywell Nodular Chalk Formation and New Pit Chalk Formation - Chalk. Sedimentary bedrock
formed between 100.5 and 89.8 million years ago during the Cretaceous period.

Superficial deposits &

Le ft F -D y superf formed 1480 and 423
thousand years ago during the Quaternary period.

Figure 3 — Site geology as identified by British Geological Survey online mapping

Intrusive ground investigation undertaken by Geo-Environmental Ltd. in 2020 identified the
geotechnical and geo-environmental characteristics of the development site. Findings from this
investigation have been published in a “Ground Appraisal Report” released by Geo-Environmental
Ltd. in June 2020, which has been used to inform this section of the drainage strategy statement.
A copy of an example borehole log taken from the ground investigation works is provided in
Appendix B.

Ground investigations comprised of the following:
- 5no. window sample boreholes up to a depth of 4.00m below ground level (bgl)

- 2no. dynamic probe tests between 4.60m and 8.00m bgl.




41.4

4.2

4.2.1

422

4.2.3

4.2.4

- 1 no. cable percussion borehole to a depth of 20.450m bgl|

- Ground gas and groundwater monitoring standpipes installed within 2 no. window sample
boreholes

A summary of the ground conditions encountered is provided in the table below:

Table 1 = Summary of ground conditions (Geo-Environmental Ltd)

Top Base

Geology Positions
(m bgl) (m bgl)
MADE GROUND: Dark brown to black SAND with varying proportions
0.00 0.40 - 1.10 of brick fragments, tarmacadam, concrete rubble, plastic, black All

staining, black charred material and rootlets; black charred material;
crushed concrete, brick, clay.

LOWESTOFT FORMATION: Stiff to very stiff brown, orangish brown and
bluish grey mottled CLAY with varying proportions of sand, gravel
0.40-1.10 3.90-8.70 | (chalk, flint and some sandstone), orange staining and reddish orange All
staining, rootlets and rotting rootlets; Firm slightly fissured
brown/grey/green CLAY with varying proportions of rock chalk.

WHITE CHALK SUBGROUP: Recovered as white structureless highly
weathered CHALK with flints.

8.70 20.45 BHO1

Intrusive ground investigations identified a 0.40m - 1.10m thick layer of made ground, containing
crushed, recycled construction materials (brick, concrete and asphaltic concrete) as well as small
portions of rootlets and charred materials. Beneath this, a 3.00m — 8.300m thick layer of Lowestoft
Formation clay sits above the bedrock chalk.

The table above demonstrates that the encountered ground conditions match those published
within online resources (BGS).

Groundwater

Groundwater was encountered within the cable percussion borehole as a depth of 6.40m bgl, with
a standing water level of 6.00m bgl observed after 20 minutes following initial strike.

Alongside the groundwater monitoring standpipes installed within 2 no. of the window sample
boreholes during the June 2020 site investigation, a legacy standpipe located on site, believed to
have been installed during a 2016 site investigation, was inspected and showed a standing
groundwater depth of 1.85m bgl. It is believed that this water level represents perched water
overlying more cohesive clay soils within the Lowestoft formation.

It must be noted that groundwater levels will fluctuate in accordance with seasonal effects and
variations in drainage. Therefore, it is reasonable to suggest that given the time of year in which
groundwater has been monitored, it is likely that the groundwater level will rise during the winter
months.

Information published by the Environment Agency (EA) shows the development site is located
within a groundwater Source Protection Zone: Outer Zone 2. This refers to the protection of
groundwater for potable supply.
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425 This information is relevant with regards to the implementation of surface water infiltration
measures to discharge surface water flows generated by the proposed development. This is further

discussed in section 6 of this report.



5.1

5.2

5.3

Flood Risk Assessment

An analysis of flood risk has been undertaken to determine if certain flood defence/preventative
measures would be necessary to be included within the drainage proposals for the development
site, to mitigate against flood risk.

The information within this chapter has been sourced from the GOV.UK website/database which
assesses various flood risk sources to a given site/location within the UK.

The Environment Agency (EA) flood map for planning confirms that the application site resides fully
within a flood zone 1, an area of low probability of flooding. This is shown in figure 5 below:

Environment
W Agency

s Flood map for planning
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522596/23286!

Scale

1:2500
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© Environment Agency copyright and / or database rights 2024, All rights reserved. © Crown Copyright and database right 2024, Ordnance Survey licence number AC0000807064.

5.4

5.5

Figure 5 — Environment Agency flood map for planning in relation to the application site

An assessment of long-term flood risk has also been undertaken to further confirm the
development site is at low risk of flooding from all sources. The EA long term flood risk online
database confirms the following with regards to the development site:

Source of flooding: Risk Level:
Surface water Low
Rivers and sea Very low
Groundwater Unlikely
Reservoirs Unlikely

No notable reports of critical drainage problems have been identified at the time of writing with
regards to the development site.



5.6

5.7

No notable reports of historical flood events occurring within or nearby the application site have
been identified at the time of writing.

Findings from a preliminary flood risk assessment with reference to the development site
concludes that the area is wholly at low to very low risk of flooding from all possible sources
(surface water, rivers and sea, groundwater and reservoirs). This, alongside the fact that the
application site is less than 1.0 ha in size, is not shown to be at increased risk of flooding during its
lifetime within the Hertfordshire County Council Strategic Flood Risk Assessment, and can be
classified as ‘Less Vulnerable’, a full flood risk assessment is not required for the planning
submission.



Drainage Proposals
Drainage Design Parameters

All new drainage foul and surface water drainage will be designed to comply with the requirements
of Local Building Control/Lead Local Flood Authority/Water Company and to appropriate current
British Standards and Sustainable Drainage Standards.

The strategy has been based on information available to date which includes topographic survey,
ground scan survey and asset records obtained from Anglian Water. See copies of these in
Appendix C.

In accordance with good practice and guidance, the surface water system will not interact with,
and is to be kept separate from, the foul system.

All new private drainage will be as a minimum designed in accordance with Approved Document H
of the National Building Regulations 2000:2015 Edition and BS EN 752:2008.

All new surface water drainage will be designed to comply with current CIRIA design guidance C697
and C753, using the storm return periods listed below and latest climate change allowances as
contained within the Department for Environment, Food and Rural Affairs (DEFRA) guidance.

o 1in 2 year no climate change (FEH Storm duration Standard setting)
o 1in 30 years with 40% climate change
o 11in 100 years with 45% climate change

In Accordance with Part H of the Building Regulations, the hierarchy for consideration of dealing
with surface water run-off is as given in table 2 below.

Table 2 — Surface water drainage hierarchy

Building Regulations Part H3 (2002):

(1) Adequate provision shall be made for rainwater to be carried from the roof of the building.

(2) Paved areas around the building shall be so constructed as to be adequately drained.

one of the following, listed in order of priority:

(a) An adequate soakaway or some other adequate infiltration system; or, where that is
not reasonably practicable,

(b) A watercourse or, where that is not reasonably practicable,

(c) Asewer

(3) Rainwater from a system provided pursuant to sub-paragraphs (1) or (2) shall discharge to

In terms of the SuDS '‘Management Train’ the drainage strategy for the proposed development seek
to address the quality and quantity of run off using the hierarchy points listed below:

i) Prevention - to minimise the risk of pollution and introduce measures to cover
maintenance of the drainage system for the lifetime of development.

10



6.1.9

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.3

6.3.1

i) Source Control — Control and discharge of run off at its source using infiltration
measures to eliminate offsite surface water discharge. Where possible measures have
been incorporated to integrate this with landscape features.

iii) Site control - The proposed surface water system separates the run-off from the roofs,
road, and paved areas for each part of the development and deals with it at source via
infiltration methods.

iv) Regional control - Management of run off from more than one site at a time but in this
is not applicable and so is covered by site control.

Exceedance of a system can be caused by blockage, element system failure, or by rainfall events
in excess of the design storm events used to size the system. It is important to consider
exceedance and to know where the water will travel and to ensure its passage and point of
collection will not put property and people at risk. It is further important to ensure exceedance
routes are kept clear and protected from any future land changes.

A copy of the proposed surface and foul water drainage layout for the application site is provided
in Appendix D, alongside surface water simulation calculations in Appendix E.

Foul Drainage Proposals

The new development will be served by a network of T00mm and 150mm diameter foul water
drains. Due to the restrictions of the on-site ground levels and the depth of the off-site public foul
water sewer network it will be necessary to manage foul water flows generated by the site using a
pump station. Flows will be collected within the foul water pump station and pumped up to a new
on-site 450mm diameter inspection chamber, where it will then drain via gravity into the existing
225mm diameter public foul water sewer located beneath Pixmore Avenue.

A new foul water manhole will need to be constructed along the existing public sewer line within
the footway opposite the application site to serve at the connection point into the existing sewer
via a Section 106 application with Anglian Water.

The foul water pump station will be sighted within the boundary of the proposed development and
be housed within a below-ground GRP tank sized to accommodate 24 hours of emergency storage,
in the event of pump failure/break down/power failure.

The new connection into the existing public foul sewer opposite the development site beneath
Pixmore Avenue will serve as the single foul water outfall for the site.

It is unknown how the existing site previously discharged foul water, and no existing on-site
connections or chambers have been identified following topographical surveys, site investigations
and drainage CCTV surveys, hence the requirement for a new connection.

Surface Water Drainage Proposals

In accordance with good practice and Hertfordshire County Council guidance (as Lead Local Flood
Authority) surface water drainage systems are required to follow the SuDS hierarchal approach for
management and disposal on new developments. The SuDS hierarchy aims to minimise the impact
of additional run-off generated from new developments, and that the flood risk of adjacent
developments is not increased. The first point of consideration is on-site management through
infiltration techniques, such as soakaways and permeable pavements. Where these are not feasible
(due to unfavourable soil conditions, poor infiltration rates, high groundwater table, contaminants
etc.) the next viable option is to discharge surface water into nearby watercourses/rivers/sea.
Finally, if all previous options are not possible, surface water shall be discharged into the existing
public sewer systems (favouring surface water sewers over combined/foul water sewers).

11



6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

It is not known how the previous development which occupied the site used to discharge surface
water flows, and no previous below-ground storage or infiltration structures have been identified at
the time of writing. Additionally, no existing lateral drains connecting the site to the nearby public
surface water sewer have been identified. It is assumed that the existing site currently discharges
surface water flows naturally through the processes of infiltration and evapotranspiration.

Assessment of the ground conditions described in section 3 of this report concludes that infiltration
techniques (soakaways, type A/B permeable paving) are impractical methods for managing the
surface water flows generated by the proposed site, as the Lowestoft Formation clay beneath the
made ground soils is largely impermeable and a poor performing infiltration medium. Additionally,
the groundwater monitoring conducted to date shows a variation in standing water depth within
the soils beneath the site. This is likely to be caused by certain standpipes detecting water perched
atop the impermeable clay strata, a circumstance which would be exacerbated if infiltration
systems are proposed. Finally, as outlined in section 4.2 of this report, the proposed site is located
within an EA groundwater Outer Zone Source Protection Zone Il. As there is a risk that the
installation of soakaways/infiltration techniques could mobilise potential contaminants within the
belowground strata (high likelihood given the development site is located within an industrial
estate), they have not been included within the proposals for the development site.

Surface water flows collected from roof areas will be channelled via a series of 100, 150 and
225mm diameter pipework into a below-ground geo-cellular crate attenuation tank located beneath
the main access road through the development site. The proposed attenuation tank has been sized
to accommodate the anticipated surface water flows generated by the site during a peak 1 in 100-
year storm event +45% climate change allowance.

Surface water flows collected from the external hardstanding/paved surfaces will be initially
collected via Type C (full attenuation) permeable paving, which will provide limited storage within
its subbase layer of construction. Localised trenches will be provided at various points within the
permeable paving construction to collect attenuated flows and discharge into the below-ground
attenuation tank (which has been sized suitable to account for flows from the permeable paved
hardstanding).

Due to the restrictions of the on-site ground levels and the depth of the off-site public surface water
sewer network it will be necessary to manage surface water flows generated by the site using a
pump station (operating at a maximum design flow of 2.0L/s). Flows will be pumped up to a new
on-site 450mm diameter surface water inspection chamber, where it will then drain via gravity into
the existing 225mm diameter public surface water sewer located beneath Pixmore Avenue.

A new surface water manhole will need to be constructed along the existing public sewer line within
the footway opposite the application site to serve at the connection point into the existing sewer
via a Section 106 application with Anglian Water.

A list of the SuDS components considered in the drainage strategy proposed have been compiled
in Table 3.

12



Table 3 — SuDS component viability and rationale

SuDS Viability Rationale
Living Roofs No Living roofs are not being considered for roof areas.
Ponds/Wetlands/Detention No Site constraints and size of site preclude use of
Basins these options.
Swales/Filter Drains No Site constraints and size of site preclude use of
these options.
Soakaways No Unfavourable ground conditions preclude the use of
soakaways, as well as the site being located within
an EA groundwater source protection zone 2.
Porous Paving (Infiltration) No Unfavourable ground conditions prelude the use of
soakaways, as well as the site being located within
an EA groundwater source protection zone 2.
Porous Paving Yes Type C Permeable paving is specified within all
(Attenuation) trafficked hardstanding areas to collect, treat and
attenuate surface water flows generated by the site.
Attenuation/ Source Yes A below ground geo-cellular crate attenuation tank

Control

is specified to collect and store all the surface water
flows generated by hardstanding areas across the
site, before discharging into the public surface water
sewer.

13




7.1

7.2

7.3

7.4

Water Quality

In order to provide an evidence-based approach to assessing the hydrogeological risk associated
with the permeable car park surfacing, guidance stated in the CIRIA C753 SuDS manual has been
applied to manage the anticipated pollution risks to the site and assess the risk to groundwater.
Adequate treatment must be delivered to surface water run-off to remove pollutants through SuDS
features, which are able to provide pollution mitigation.

Potential pollution hazards for the site are compared against the SuDS mitigation features
proposed to ensure that there are effective SuDS solutions specified for a site to adequately treat
and mitigate potential pollution risks prior to discharge into the natural environment. The pollution
hazards identified for the proposed land use are outlined blue in the figure below.

TABLE Pollution hazard indices for different land use classifications

26.2
Residential roofs Very low 0.2 0.2 0.05
02(upto0.8
where there
Other roofs icall cial/ ; :
. e . (typically commer Low 03 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 05 04 04
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 07 06 07
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 0.82 0.92

Figure 6 — Pollution hazard indices for different land use classifications (CIRIA SuDS Manual
C753 — Table 26.2)

Analysing Table 26.2 of the CIRIA SuDS Manual, the total pollution hazard index for the proposed
site is as follows:

e  Total Suspended Solids (TSS): 0.7
e Metals: 0.6
e Hydrocarbons: 0.7
CIRIA SuDS guidance states that where the only destination for surface water runoff is to a surface

water (that is there is no infiltration from the SuDS to groundwater), the following surface water
mitigation indices should be used:

14



7.5

7.6

7.7

7.8

7.9

Type of SuDS component TSS Metals Hydrocarbons
Filter strip 04 04 05
Filter drain 04 04 04
Swale 0.5 06 0.6
Bioretention system 0.8 0.8 0.8
Permeable pavement 0.7 06 07
Detention basin 05 05 06
Pond* 07 07 0.5
Waetland 08 08 08
= CAmtara
:;;f:;?? UBeniet F‘Biﬁ nllfs{k:;mlsifj:ati mﬂ! ':::;:’:Ip to appr:::a::::?e 1_in ;| mr ::tp::'lm
period event, for inflow concentrations relevant to the contributing drainage area.

Figure 7 — Pollution hazard mitigation indices for SuDS components (CIRIA SuDS Manual C753 —
Table 26.3,26.15)

Analysing Table 26.3 of the CIRIA SuDS Manual, the total mitigation index for the proposed site is
as follows:

e Total Suspended Solids (TSS): 0.7
e Metals: 0.6
e  Hydrocarbons: 0.7

In order to satisfy the pollution mitigation requirements outlined within the CIRIA SuDS manual, the
following condition must be satisfied:

Total SuDS Mitigation Index = Pollution Hazard Index

Table 4 summarises the SuDS mitigation and Pollution Hazard indices in relation to the proposed
site.

Table 4 — Comparison of Total SuDS Mitigation Indices against Pollution Hazard Indices for the
proposed site

Pollution Hazard Pollution VS | Total SuDS Mitigation
Hazard Index Index
Total Suspended 0.7 = 0.7
Solids (TSS)
Metals 0.6 = 0.6
Hydrocarbons 0.7 = 0.7

In the case of permeable paving within the hardstanding areas, the upper layers of construction are
proven to intercept and break down any possible contaminants and pollutants (from oil and fuel
spillage) via microbial action.

Additionally, catchpits are specified for all chambers where surface water flows from permeable
paving areas are collected, to further provide treatment to runoff prior to discharge off site.

15



7.10 Table 4 confirms that suitable SuDS mitigation measures have been incorporated within the
drainage proposals for the development site (permeable paving) to adequately treat potential
pollutants collected within surface water flows.

16



8.1

8.2

8.3

8.4

8.5

8.6

Conclusion

The drainage strategy outlined in this report demonstrates a robust solution to the management
of surface and foul water discharge from the proposed development within the application site at
Pixmore Avenue, Letchworth. The design proposals have been formulated in accordance with local
and national policies and are compliant with the SuDS hierarchy when accounting for the nature of
the existing sites and its constraints.

Given the existing topography and ground conditions, it has been deduced that the most effective,
robust and sustainable solution to manage surface water runoff is via a combination of Type C (full
attenuation) permeable paving and an attenuation tank network, which ultimately discharge
collected flows into the nearby existing public surface water sewer under Pixmore Avenue. Surface
water runoff will be discharged at a maximum rate of 2.0L/s, controlled by an onsite surface water
pump station. Surface water flows will be pumped up to a final onsite 450mm inspection chamber
before discharging via gravity into the existing public surface water sewer under Pixmore Avenue.

Foul water will be collected throughout the site via a network of T00mm and 150mm diameter
pipework and 450mm diameter inspection chambers, and ultimately directed into a new onsite foul
water pumping station. Foul water flows will be pumped up to a final onsite 450mm inspection
chamber before discharging via gravity into the existing public foul water sewer under Pixmore
Avenue.

New chambers will need to be constructed on the existing public surface and foul water sewer to
serve the proposed site under a Section 106 agreement with Anglian Water.

As the proposed development resides wholly within a Flood Zone 1, it is at low to very low risk of
flooding from all sources (surface water, rivers and sea, groundwater and reservoirs). This,
alongside the fact that the application site is less than 1.0 ha in size, is not shown to be at increased
risk of flooding during its lifetime within the Hertfordshire County Council Strategic Flood Risk
Assessment, and can be classified as ‘Less Vulnerable’, a full flood risk assessment is not required
for the planning submission.

Regular maintenance and inspection of the proposed drainage is imperative to the efficiency and
effectiveness of the system and if not carried out can put additional strain on the system, potentially
resulting in flooding. A maintenance and management regime for the drainage components within
the proposed design is provided in Appendix E.

17



Appendix A — Proposed Site Plans
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TOPOGRAPHICAL & MEASURED BUILDING SURVEYS
ABBREVIATIONS & SYMBOLS

AH Arch Head Height ER Earth Rod RSD  Roller Shutter Door
AB AirBrck ET EP+Transfomer RSJ  Roled Steal Joist
AR Assumed Routs FB Flower Bed Sl SignPost

AV Air Valve FBD  Floor Board Direction  gp. Arch Spring Point Height
BB Belisha Beacon FH Fire Hydrant sv Stop Valve

BH  Bore Hole FL Floor Level SW  Surface Waler

BL Bed Level FP Flag Pole sy Cable Stay

BO  Bolard FW Foul Water Tac  Taclle Paving

BrP  Brace Post GG Guly Grate TG Tlscom Cover

BS  BusSiop GV GasVale TH TrialPit

BU  Bush HH - Head Height THL  Threshold Level
BW  Barbed Wire Fence c Inspection Cover T Traffic Light

BX  Box (Utilties) o Invert Lovel ToW  Top of Wall

GCB  CloseBoardFence IR lron Rallngs TP Tlograph Pole
CH  Gill Height KO Kerb Outiet TS Trafic Signal Cover
CL  Cover Level LP - Lamp Post TV Cable TV Cover
L Ghain Link Fence MH  Manhole UB Universal Boam
CLev Geling Level MP Marker Post UC Unknown Gover
Col  Column N8 Name Board UK Unknown Tree
G Ghestnut Paiing Fence  OHL  Overhead Line (aPP9%) i (o Ground
GR  Cable Riser Pan  Panel Fence USB  Under Side Beam
G Chicken Wire PB PosiBox UTL  Unable To Lit

DC  Drainage Channel PM Parking Meter UTS  Unable To Survey.
DH  DoorHeadHeigh PO Post VP VeniPipe

Dil Dilapidaled PR Post&RailFence o el ol

DP Down Pipe P Post & Wire Fence. WH Weep Hole

DR Drain PIWall Partiion Wall WL Water Lovel

EBx  Eloctric Box RE  Rodding Eye WM Water Meter

EC  Elaclric Supply Gover  RL  Ridge Level WO Wash Ot

EL  Eaves Level RP  Reflector Post

Floor to Ceing Height

RS Road Sy
EP  ElecticPole Sign ©F/C Floor to Faise Gailng Hi

DRAWING NOTES A

Survey Control Station

Topographical Surveys

Trees are drawn to scale showing the average canopy spread. Descriptions and
heights should be used as a guide only.

Al building names, descriptions, number of storeys, construction type including
roof line details are indicative only and taken externally from ground level.

Al below ground details including drainage, voids and services have been
identified from above ground and therefore all details relating to these features
including; sizes, depth, description etc wil be approximate only. Al critical
dimensions and connections should be checked and verified prior to starting
work.

Detail, services and features may not have been surveyed if obstructed or not
reasonably visible at the time of the survey.

Surveyed physical features may not necessarily represent the legal boundary
line.

Measured Building Surveys

Measurements to internal walls are taken to the wall finishes at approx 1m
above the floor level and the wall assumed to be vertical.

Cill heights are measured as floor to the cill and head heights are measured
from cill to the top of window.

General

The contractor must check and verify all site and building dimensions, levels,
utilities and drainage details and connections prior to commencing work. Any
errors or discrepancies must be notified to Survey Solutions immediately.

The accuracy of the digital data is the same as the plotting scale implies. All
dimensions are in metres unless otherwise stated.

The survey control listed is only to be used for topographical surveys at the
stated scale. All control must be checked and verified prior to use.

© Land Survey Solutions Limited holds the copyright to all the information

contained within this document and their written consent must be obtained
before copying or using the data other than for the purpose it was originally
supplied.

Do not scale from this drawing.

SURVEY CONTROL CO-ORDINATES
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SURVEY GRID AND LEVEL DATUM

The survey grid is based on the following existing survey control points which
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é Unit 7, Danworth Farm Borehole No.
Hurstpierpoint B h I L
=  BN69GL orenole LOog BHO1
Geo-Environmental\y\. ges|.net Sheet 1 of 3
Project No. Hole Type
Project Name: Pixmore Avenue, Letchworth Co-ords: 522565E - 232867N
) GE18750 cp
) . Scale
Location: Letchworth, Hertfordshire Level: 86.75 1-50
Logged B
Client: Ashe Construction Dates: 20/05/2020 99 4
Sample and In Situ Testin
Well gNtr ?‘iz; P 9 D(?s;h L(erx;el Legend Stratum Description
Depth (m) | Type Results
) % Crushed concrete brick clay -
/»\\(g 0.20-0.30 D MADE GROUND ]
% 7 0.40 86.35 - - - - -
I 0.50 - 0.60 D Firm slightly fissured brown CLAY with rock chalk —
, 0.50 - 1.00 B LOWESTOFT FORMATION b
N ]
=
1.20-1.65 D B
N 1.20 S | N=14(2,2/33,4,4) u
R 1.50 - 2.00 B —
' 1.70-1.80 D .
\/‘/{ e :
N 2.00-2.45 U Ublow=88 2 —
2.50 - 2.60 D —
2.50 - 3.00 B B
3.00-345 | D 3 —
3.00 S N=16 (2,3/3,4,4,5) B
350-360 | D .
N 4.00 -4.45 U Ublow=100 4 —
K _
N .
K N 4.30 82.45 Firm to stiff mottled green and grey sandy slightly m
R 4.50 - 4.60 D gravelly CLAY ]
> LOWESTOFT FORMATION ]
500-545 | D 5 —
5.00 S N=17 (2,3/4,4,4,5) ]
6.00-6.10 | D 6 —
6.20 80.55 St fissured grey CLAY with chalk ]
LOWESTOFT FORMATION b
6.50 - 6.95 UF Ublow=100 —
6.50 - 7.00 B ]
7.00-745 | D 7
7.00 S N=19 (3,3/4,4,5,6) 7
750-7.60 | D -
8.00-845 | D 8 —
8.00 S N=22 (3,4/5,5,6,6) 7
8.70 78.05 Putty CHALK with flints ]
WHITE CHALK SUBGROUP f
9.00-9.10 D c SUBGROU 9 —
950-9.95 | D -
9.50 S N=24 (5,7/9,5,5,5) B
Continued on Next Sheet 10 7
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 7.50 6.40 6.00 18.20 18.50




é Unit 7, Danworth Farm Borehole No.
Hurstpierpoint B h I L
=  BNe9GL orenole LOog BHO1
Geo-Environmental\y\. ges|.net Sheet 2 of 3
) : Project No. Hole Type
P t N : P A , Letchworth Co-ords: 522565E - 232867N
roject Name ixmore Avenue, Letchwo GE18750 o-ords cp
Scale
Location: Letchworth, Hertfordshire Level: 86.75 1-50
Logged B
Client: Ashe Construction Dates: 20/05/2020 99 y
Sample and In Situ Testin
Well gvtr?liz; P 9 D(en;:;h LEarx;el Legend Stratum Description
Depth (m) | Type Results
g L m
// | l[‘ ! l[' lll[l E
K 10.50-10.60 | D " —
/ U |‘ T [I I[I :
\ |‘ | [I | v ]
R 11.00-11.45 | D FE T 11
,, 11.00 S | N=19(3,4/4,55,5) Ll .
S T :
v«-/' Z U |I || N
- [ : [ b .
W T .
N 12.00-1210 | D e 12
8 s T |I [I :
VH/ o U |‘ |I [I [[[I :
1250-12.95 | D T T -
12.50 S N=20 (3,4/4,5,5,6) R L ]
V,ﬁ'z T |I || [I [| L :
N 13
AN TT :
/ \\ u |f [I |
13.50-1360 | D N -
: 5 = ]
N Y L ]
N 1400-1445 | D Ll ST 14—
; 14.00 S N=19 (3,4/4,5,5,5) T | T [ T ]
L1 ]
T |I [I i
i 7
Fl § [ i ]
15.00-15.10 | D W 15
55 [ ]
T |I |[ |I [I ll _
15.50 - 15.95 D AN L 1 —
15.50 S | N=20(23/4,55,6) T |rI' 0 T ]
T T ]
U |I [I 16 |
T |I T |I T I ]
C 1 b
T |I T |I |ll I
16.50-16.60 | D - | - | . ]
T |r [I |
U |I T |I Ill :
17.00-1745 | D r | T [ ; 17 -
17.00 S N=19 (3,4/4,5,5,5) T ]
T T ]
II' [ § [II' ]
U : |[ : [I : :
T | || | ||l n
18.00 - 18.10 D I|' r I ll[' 18 —
T |‘ || [I |I [I :
1850-18.91 | D B 0 o .
18.50 s N=47 (25 for . | - L ]
111mm/18,20,4,5) T || || —
S I ]
T : |I : ll : 19 ]
T | T I |.| ]
T T ]
19.50 - 19.60 D T T —
T |I |I [I ll |I :
T 7
20.00 - 20.45 D —— - 20 —
20.00 s N=22 (4,4/5,5,6,6) Continued on Next Sheet
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 7.50 6.40 6.00 18.20 18.50 @




é Unit 7, Danworth Farm Borehole No.
Hurstpierpoint B h I L
=  BN69GL orenole LOog BHO1
Geo-Environmental\y\. ges|.net Sheet 3 of 3
) : Project No. Hole Type
P t N : P A , Letchworth Co-ords: 522565E - 232867N
roject Name ixmore Avenue, Letchwo GE18750 o-ords cp
) . Scale
Location: Letchworth, Hertfordshire Level: 86.75 1-50
Logged B
Client: Ashe Construction Dates: 20/05/2020 99 4
S, | d In Situ Testi
Well gvtreillz; ample and 'n S1fu Testing D(?s;h L(erx;el Legend Stratum Description
Depth (m) | Type Results
— T i
T | I | ||| 7
2045 | 6630 [T——Toooooooooooo End'of Borehole at 20 45m " C .
21
22 —
23
24 —
25 —
26 —
27 —
28 —
29
30 —
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 7.50 6.40 6.00 18.20 18.50 1]
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Note A

The proposed surface and foul
water drainage strategies have
been provided for planning and
are subject to detailed design
and further coordination

Note B Surface Water Drainage Strategy

The surface water run-off will be attenuated on-site within a cellular
storage tank and some areas of Type-C permeable paving.

The flows will then be controlled and managed by a surface water pump
station which will lift and carry the surface water drainage to a new outfall
chamber at the front of the site. The surface water will then gravitate into
the existing 225@ public surface water sewer under Pixmore Avenue. The
on-site pump station will control the flows discharging from the site to a
maximum flow rate of 2.0 I/s. In the event of pump failure the attenuation
tank will also function to provide emergency storage allowing time for the
pump station to be inspected and repaired. Connection and discharge
into existing public surface water sewer subject to capacity check and
Section 106 agreement with Anglian Water.

Note C Foul Water Drainage Strategy

The proposed foul water will drain via gravity into a new foul water pump
station (located in the southwestern corner of the site), which will lift and
carry foul water flows to a new outfall chamber on site. From this
chamber, a new gravity fed foul connection will be constructed to an
existing public foul water manhole under Protea Way, located near the
southwestern corner of the proposed development. Connection into
existing public foul water chamber subject to capacity check and S106
agreement with Anglian Water.

EX-FWMH
Ref: 4902
CL 85.62
Ex2250 || 8373
Pub FW
Sewer
/
4\
Eﬁgﬁ,\? \\ Permeable Block Paving (Medium Duty):
Sewer \ Type-C medium duty permeable block paving
‘ used for collection of surface run-off only.
\ - 60mm - Permeable Block Paving
- 50mm - Stone Bedding
\ - 350mm - Permeable Sub-base
\ FWPS-06
Check dams to be provided within permeable FW Pump Station
\ paving sub-base where required to suit slope of To Specialist Design
\ proposed ground level Twin Pump Set

24hr Storage
Chamber Size: TBC
Design Head: TBC
Design Flow: TBC
CL 86.825

IL 84.220 (TBC)

N8\ [swuH-ADOPT
V& \[CL86900

IL TBC- 1500

v IL TBC-2250

New surface water

with Anglian Water

manhole constructed on
existing 225@ sewer under
Section 106 agreement

in existing public foul
manhole under Section
106 agreement with
Anglian Water

New foul water connection

Permeable Block Paving (Heavy Duty):
Type-C heavy duty permeable block paving used
for collection of surface run-off only.

- 80mm - Permeable Block Paving

- 50mm - Stone Bedding

- 350mm - Permeable Sub-base

Check dams to be provided within permeable
paving sub-base where required to suit slope of
proposed ground level

SWPS-06 design

Top of Tank:
Bottom of Tank: 84.710
L 84.710

SW Attenuation Tank
Tank Size: 12.0 x 4.5 x 1.2 deep
Unit Size: 1.0 x 0.5 x 0.4m deep
Cl

85910

Sized for a peak 1in 100 year -
storm event +45% allowance
for Climate Change
Attenuation tank details subject
to change following detailed

/| SWMH-04
CL 86.650
IL 85165

SW Pump Station
To Specialist Design
Twin Pump Set
Chamber Size: TBC
Design Head: 1.2m
Design Flow: 2.0L/s (TBC) SWIC-13
CL 86.760

CL 86.760
/ IL 84710

IL 85730

SwWIC-12
Catchpit
CL 86.776
IL 85776

Threshold drains
to discharge into
permeable paving
subbase

IL 86.035

IL_86.200 (TBC)

£

1"

EX-FWMH
Ref: 5804
CL 87.36
IL_TBC

FWMH-ADOPT
CL 87.140
IL TBC- 1500 A \
IL TBC-2250 \
\
EX-SW sewer - \\
blocked as shown 3,
in Drainage CCTV \ \\“\N\ %
survey A A=z A0
- \ N Easogpy pse ST A
\ r ~.<
\ Ex7\ o=s
\\ \ 3 SU@PUDFWSeW"\-\N‘_
\ Y BCFWMH S,
A Ref: 5803
\ CL 87.48 \
IL 86.08 \
EX-SWMH
Ref: MH2.0
CL 88.56
IL 87.16
EXFWMH
Ref: 5805
CL 88.49
IL_TBC
om 5m 10m 15m

Scale = 1:200

\
N
CL 86.760 \

IL 86035 \
@
L=\
) g
\

\‘}'l ) ‘,,.t"' 1 \k

SWIC-03

Wavin 600
CL 86.370
IL 85347

FWIC-01
CL 86.327
IL 85.620

-
SWIC-11 / 1S
Catchpit } B
CL 86.290 \S
IL 85290 \\S

swic-10

Wavin 600
CL 86.710
IL 85792

SWIC-02

Wavin 600
CL 86.383
IL 85.527

Threshold drains
to discharge into
permeable paving
subbase

Drainage Legend
am _O_ -
_._O_._

RWP(A) @— — —
sU
OO o
SVP @—-—
Ld Lk Lk Lk Lk

LShdd Sk ke L L
-

I
(I

Existing Public SW Sewer (& Manhole)
Existing Public FW Sewer (& Manhole)
Proposed SW Sewer (& Manhole)

Proposed FW Sewer (& Manhole)

Proposed Adoptable SW Sewer (& Manhole)
Proposed Adoptable FW Sewer (& Manhole)
Rainwater Collection Pipe

Rainwater collection Pipe (with Access)
Drainage Channel (with Sump Unit)

Soil & Vent Pipe

Rising Main - Surface Water

Rising Main - Foul Water

Perforated Distributor / Collection Pipe
Permeable Block Paving - Medium Duty

Permeable Block Paving - Heavy Duty

Refer to architects / M&E drawings for exact positions of internal
connections and RWP'S,

Notes:
1. This drawing is to be read in conjunction with all of the relevant architects,
engineers and specialist sub-contractor drawings and specifications.

2. Any discrepancies between the engineers and the architects drawings to be
referred to the architect before proceeding. Drawings must not be scaled

3. Allprivate drainage is to be in accordance with BS EN 752-1-2-3-4, BSEN
1295-1, BS EN 1610 and all relevant sections of approved document H of the
building regulations (2015 Edition).

4. All adoptable drainage is to be in accordance with 'Design and construction
quidelines for foul & surface water sewers offered for adoption’, where appropriate.
5. Allmaterials for adoptable drainage are to be Kitemarked as appropriate.

6. All adoptable manhole covers and frames are to be 150mm deep minimum
and the covers badged as appropriate i.e. FW' or 'SW"

7. For adoptable drainage, a reinforced concrete cover slab is to be provided
where the effective cover to the crown of the adopted pipe(s) is less than 0.9m in
verges or 1.2m in carriageways and / or footpaths. Where effective cover is 1.0m
orless in carriageways and / or footpaths, pipework will need to be ductile iron (ie.
Stanton Pam St. Gobain type “Integral’). (Applies during and after construction).

8. All adopted foul drainage to be laid with a minimum of 1.2m cover depth to
soffit. Unless specifically identified otherwise with relevant protective measures.

9. Pipework Type - Flexibly jointed extra strength vitrified clay, to BS EN 295-1,
Hepworth 'Supersleve' or equivalent

10, Pipework Type - Plastic i.e. PVC-U, to BS EN 1401-1 Osma or equivalent.
(Private pipework to be type SN4 and all adoptable pipework to be type SN8.)

11. Pipework Type - Cast iron, to BS EN 877 - Ductile iron to BS EN 598.

12. Pipework Type - Concrete, to BS EN 1916 and BS 5911-1

13, All suspended pipework to be ductile iron or equivalent with fittings and
supports in with the

recommendation:

14, Precast concrete manholes and fittings shall be to BS 5911 parts 3 and 4 and
BSEN1917.

5. The rising main should be laid with a minimum Cover of 1.2m within
trafficked areas and 0.9m within pedestrianised areas.

16, The private rising main trench is to have a warning tape fitted. Allow for 1.0m
of tape coiled inside the pump chamber at the upstream end.

17. Whenever pipework passes through foundations, walls or connects to
manholes, flexible pipe joints are to be provided within 150mm of the face of the
structure. 600mm pipe length to then be sed to form a rocker pipe.

18. Whenever pipework passes through screen walls, footings or retaining walls,
lintels are to be provided.

19. The contractors attention is drawn to the need to ensure that any trenches
excavated through previously compacted o filled areas, in particular under the
building footprint and immediately around the outside, are re-compacted to ensure
that localised differential settlement does not occur.

20. Where pipelines cross with less than 300mm of clearance, each s to be
surrounded with grade ST4 mass concrete for a distance not less than 1.0m
centered on the crossing point. The length of surround should be extended as
necessary to within 150mm of the next nearest flexible joints.

21. For private drainage, concrete protection is to be provided where the effective
cover to the crown of the pipe(s) is less than 1.2m in trafficked areas and 0.6m in
soft landscaped or pedestrianised areas. (Applies during and after construction)

22. The contractor is to ensure that suitable protective measures are taken to
ensure that the drainage pipework and fittings are not damaged by site traffic prior
to any over-site filling operations being completed

23, Chamber annotation references are as follows

AC- Denotes a polypropylene or vitrfied clay access chamber, depth not
exceeding 600mm, diameter not exceeding 300mm.

IC - Denotes a polypropylene inspection chamber, depth not exceeding 3.0m,
diameter not exceeding 600mm. Standard diameter 450mm, unless specified
otherwise,

MH - Denotes a manholes constructed from either brick or P.C.C. sections
Chamber depth to be i excess of 1.2m, unless specified otherwise.

24, Thetop run of each private foul drainage network is to be laid to falls no

slacker than 1:40. the head of each run is to be vented to atmosphere in

accordance with approved document H

25 Allfoul and surface water drainage pipelines are to be 100mm dia min and
laid at a gradient no slacker than 1:80, unless stated otherwise.

26. The contractor is to ensure that all pipework connections are arranged to
direct flows down or into the main channel in the direction of the main flow. Any
oblique or perpendicular chamber connections are to be directed into the mainine
channel via appropriate benching. All chambers must include a connection via the
main channel to ensure that a flush through is achieved

27. The contractoris to ensure that when preformed polypropylene manhole
bases are used, they are orientated such that the main flow is directed through the
main channel of the base. This should be achieved by using long radius bends
autside of the manhole when necessary.

28. Where new connections are to be made into existing manholes or sewers, all
invert levels, pipe orientation and sizes should be checked on-site prior to the
commencement of the works, with any variance reported to the engineer once
identified. Where new connections are to be made either on or off-site, the
contractor is to check the line and level of any existing services / mains, to ensure
that no clashes exist prior to the works commencing.

29, Any and all new connections into a public sewer are to be inspected by the
local water authority and carried out fully in accordance with their requirements.
The contractor is to allow for obtaining the appropriate ‘Section Applications' as
well as paying all necessary fees

30. The contractor s to allow for obtaining the appropriate road opening licence's
from the local highway authority and paying all necessary fees. All reinstatement
works within the public highway are to be carried out in accordance with the
requirements of the local highway authortt.

31. Package pumping station(s) to be a specialist design element’ For
installation guidance refer to manufacturer's specification. Any vent pipes to be
taken to a position agreed with the architect. A three phase electricity supply is
required to provide power to the pumping station control panel. The control panel,
if external, is to be located inside a kiosk within close proximity of the pumping
station. If internally located within a building, the control panel may be positioned
onawall. An informative notice plague should be located on or near the control
panel stating 'in the event of the alarm sounding or warning light flashing please
contact the number below ‘insert contact telephone number’

32 Permeable paving surface finish to the architects spec’. Any alteration to the
extents of the permeable paving may have an adverse affect upon the Surface
water drainage design and must therefore be discussed with the engineer.

33. Modular crate attenuation tank system(s) to be "Wavin Aquacell' or ‘Polypipe
Polystorm’. Any other system offered will need to be provided with a separate
warranty for design and installation.
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Calcinotto Limited

CAUSEVY

File: X_MODEL(TANK+PERM.PZ | Page 1
Network: Storm Network 114828-CAL

MmJ Pixmore Avenue
05/12/2024

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 45 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
OUTFALL 87.000 450 522558.415 232852.229 1.000
S2 86.760 522576.254 232871.953 2.125
S3 0.024 86.715 600 522607.721 232859.237 0.923
S4 86.370 600 522616.502 232891.072 1.023
S5 0.024 86.383 600 522634.251 232897.303 0.856
S6 86.760 1200 522600.222 232880.719 1.595
S7 0.024 86.380 450 522643.229 232872.781 0.595
S8 86.760 1200 522593.722 232878.342 2.050
S9 0.024 86.740 450 522574.021 232846.555 0.690
S10 0.032 86.776 450 522567.962 232871.428 0.480
S11 86.760 450 522575.129 232874.049 1.080
S12 0.041 86.760 450 522595.063 232874.675 0.480
S13 0.052 86.250 450 522614.573 232878.600 0.480
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
S2 OUTFALL 86.000 100
S5 S4 85.527 85.347 225
S4 S6 85.165 225
S6 S8 85.165 84.710
S3 S6 85.792 85.165 225
S7 S5 85.785 85.600 150
S8 S2 84.710 84.705 225
S9 S3 86.050 85.850 150
S11 S2 150.0
S10 S11 86.296 85.730
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (I/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
79 579 2.025 0.221 0.0 100 0.000
1.272 50.6 12.6 0.048 0.0 76 1.058
1.275 50.7 12.6 1.370 0.048 0.0 76 1.061
1341 387 1370 1.825 0.148 0.0 82 2.921
2.178 86.6 12.6 1.370 0.048 0.0 58 1.562
14.9 6.3 0.024 0.0 68 0.807
82 495 1825 1830 0.189 0.0 225 0.209
13.2 6.3 0.024 0.0 73 0.737
14.5 8.4 0.032 0.0 82 0.849
2.115 16.6 8.4 0.032 0.0 50 2.122
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Calcinotto Limited File: X_MODEL(TANK+PERM.PZ | Page 2
CAUSEMY Network: Storm Network 1'14828-CAL
MmJ Pixmore Avenue
05/12/2024
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
S12 S8 86.280 86.240
S13 S6 85.770 85.275
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.017 18.0 10.7 0.041 0.0 83 1.061
1.430 11.2 136 1.385 0.052 0.0 100 1.469
Pipeline Schedule
Link Length  Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth
(m) (21:X)  (mm)  Type (m) (m) (m) (m) (m) (m)
100 86.760 2.025 87.000 86.000
225 86.383 85.527 86.370 85.347
225 86.370 86.760 85.165 1.370
86.760 85.165 1.370 86.760 84.710 1.825
225 86.715 85.792 86.760 85.165 1.370
150 86.380 85.785 86.383 85.600
225 86.760 84.710 1.825 86.760 84.705 1.830
150 86.740 86.050 86.715 85.850
150.0 86.760 86.760
86.776 86.296 86.760 85.730
86.760 86.280 86.760 86.240
86.250 85.770 86.760 85.275 1.385
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
S2 OUTFALL 450 Manhole
S5 600 sS4 600
sS4 600 S6 1200
S6 1200 S8 1200
S3 600 S6 1200
S7 450 S5 600
S8 1200 S2
S9 450 S3 600
S11 450 S2
S10 450 S11 450
S12 450 S8 1200
S13 450 S6 1200
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
OUTFALL 522558.415 232852.229 87.000 1.000 450 @1 1 86.000 100
S2 522576.254 232871.953 86.760 2.125 1 1
/®/2 2 84.705 225
’ 0 84.635 100
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CAUSEVY

Calcinotto Limited

File: X_MODEL(TANK+PERM.P£
Network: Storm Network

MJ

05/12/2024

Page 3
114828-CAL
Pixmore Avenue

Node Easting

(m)
s3 522607.721

S4 522616.502

S5 522634.251

S6 522600.222

S7 522643.229

S8 522593.722

S9 522574.021

S10 522567.962

S11 522575.129

S12 522595.063

S13 522614.573

Northing CL

(m) (m)
232859.237 86.715

232891.072 86.370

232897.303 86.383

232880.719 86.760

232872.781 86.380

232878.342 86.760

232846.555 86.740

232871.428 86.776

232874.049 86.760

232874.675 86.760

232878.600 86.250

Rainfall Methodology FEH-22
Summer CV  1.000

Winter CV  1.000

Manhole Schedule

Depth

(m)
0.923

1.023

0.856

1.595

0.595

2.050

0.690

0.480

1.080

0.480

0.480

Dia Connections Link IL Dia
(mm) (m)  (mm)
600 0 1 85.850 150
.y
0 85.792 225
600 1 85.347 225
ST
0
0 85.347 225
600 1 85.600 150
0 E
1 0 85.527 225
1200 1 85.275
P2 85.165 225
0 ! 3 85.165 225
2 0 85.165
450 %}
0 85.785 150
1200 1 86.240
2 2 84.710
og@/
1 0 84.710 225
450
o~
0 86.050 150
450
o~
0 86.296
450 1 85.730
1 i
0 0
450 "b
0 86.280
450
")
0 85.770

Simulation Settings

Analysis Speed Normal

Additional Storage (m¥ha) 0.0

Skip Steady State  x Check Discharge Rate(s) x

Drain Down Time (mins) 240 Check Discharge Volume x
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Calcinotto Limited File: X_MODEL(TANK+PERM.PZ | Page 4

Network: Storm Network 114828-CAL
CAUSEVAY M

Pixmore Avenue
05/12/2024

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)

30 40 0 0

100 45 0 0

Node S2 Online Pump Control

Flap Valve x Design Depth (m) 1.200 Switch off depth (m) 0.001
Replaces Downstream Link v/ Design Flow (I/s) 2.0
Invert Level (m) 84.710 Switch on depth (m) 0.002

Depth Flow Depth Flow
(m)  (I/s) (m)  (I/s)
0.002 0.000 1.200 2.000

Node S10 Online Weir Control

Flap Valve x Invert Level (m) 86.646 Discharge Coefficient 0.590
Replaces Downstream Link v/ Width (m) 450.000

Node S12 Online Weir Control

Flap Valve x Invert Level (m) 86.630 Discharge Coefficient 0.590
Replaces Downstream Link v/ Width (m) 450.000

Node S13 Online Weir Control

Flap Valve x Invert Level (m) 86.120 Discharge Coefficient 0.590
Replaces Downstream Link v/ Width (m) 450.000

Node S2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 84.710
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m? (m)  (m?) (m?) (m)  (m?) (m?

0.000 50.0 0.0 1.200 50.0 0.0 1.201 0.0 0.0

Node S10 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 86.296 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) Depth (m)
Safety Factor 2.0 Width (m) 11.500 Inf Depth (m)
Porosity 0.30 Length (m) 27.942

Node S12 Carpark Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 86.280 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) Depth (m)
Safety Factor 2.0 Width (m) 13.300 Inf Depth (m)
Porosity 0.30 Length (m) 30.450
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CAUSEVY

Calcinotto Limited

Network: Storm Network
M)
05/12/2024

File: X_MODEL(TANK+PERM.P/

Page 5
114828-CAL
Pixmore Avenue

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)

Safety Factor
Porosity

Node S13 Carpark Storage Structure

0.00000 Invert Level (m) 85.770
0.00000 Time to half empty (mins)

2.0 Width (m) 19.250
0.30 Length (m) 26.915

Slope (1:X) 1000.0
Depth (m)

Inf Depth (m)
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CAUSEVY

Calcinotto Limited

File: X_MODEL(TANK+PERM.P£
Network: Storm Network

Page 6

114828-CAL
Pixmore Avenue

Results for 30 year +40% CC Critical Storm Duration. Lowest mass balance:

Node Event

15 minute summer
360 minute winter
15 minute summer
360 minute winter
15 minute summer
360 minute winter
15 minute summer
360 minute winter
15 minute summer
2880 minute summer
2880 minute summer
7200 minute winter
7200 minute summer

Link Event
(Upstream Depth)

360 minute winter
15 minute summer
360 minute winter
15 minute summer
360 minute winter
15 minute summer
360 minute winter
15 minute summer
2880 minute summer
2880 minute summer
7200 minute winter
7200 minute summer

us Peak Level
Node (mins) (m)

OUTFALL 1 86.000
S2 328 85.659
S3 11 85.882
S4 328 85.659
S5 10 85.661
S6 328 85.659
S7 11 85.919
S8 328 85.659
S9 11 86.216
S10 2760 86.646
S11 2760 85.689
512 4620 86.630
S13 4500 86.120
us Link DS

Node Node

S2 Pump OUTFALL

S3 2.001 S6

S4 1.001 S6

S5 1.000 sS4

S6 1.003_1 S8

S7 1.000_1 S5

S8 1.004 S2

S9 2.000 S3

S10 Weir S11

S11 5.001 S2

S12 Weir S8

S13 Weir S6

MmJ
05/12/2024
99.56%

Depth Inflow Node Flood

(m) (I/s) Vol (m?) (m?)
0.000 0.8 0.0000 0.0000 OK
1.024 7.3 46.2406 0.0000
0.090 29.5 0.0255 0.0000 OK
0.312 4.0 0.0883 0.0000
0.134 30.3 0.0379 0.0000 OK
0.494 8.0 0.5587 0.0000
0.134 15.5 0.0213 0.0000 OK
0.949 7.5 1.0731 0.0000
0.166 15.5 0.0263 0.0000
0.350 0.7 32.4505 0.0000
0.009 0.1 0.0015 0.0000 OK
0.350 0.3 40.3661 0.0000
0.350 0.6 52.3666 0.0000
Outflow Velocity Flow/Cap Link
(I/s) (m/s) Vol (m?)

1.6

29.5 1.638 0.341 0.5697

4.0 0.804 0.079 0.7607
30.1 1.225 0.595 0.4666

7.5 0.372 0.056 0.2753
15.1 0.968 1.010 0.4039

7.3 0.264 0.893 0.7397
14.7 0.880 1.114 0.5721

0.1

0.1 0.241 0.007 0.0010

0.2

0.2

Status

Discharge
Vol (m3)

37.1
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CAUSEVY

Calcinotto Limited

MJ

File: X_MODEL(TANK+PERM.P£
Network: Storm Network

05/12/2024

Page 7
114828-CAL
Pixmore Avenue

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.56%

Node Event

15 minute summer

360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter

15 minute summer

360 minute winter

15 minute summer

960 minute winter
360 minute winter

2160 minute winter
8640 minute summer

Link Event
(Upstream Depth)

360 minute winter
360 minute winter
360 minute winter
360 minute winter
360 minute winter
15 minute summer
360 minute winter
15 minute summer
960 minute winter
360 minute winter
2160 minute winter

8640 minute summer

us Peak Level
Node (mins) (m)

OUTFALL 1 86.000
S2 320 85.903
S3 320 85.904
S4 320 85.904
S5 320 85.904
S6 320 85.904
S7 12 86.082
S8 320 85.903
S9 11 86.381
S10 840 86.646
S11 320 85.903
512 1500 86.630
S13 4620 86.120
us Link DS

Node Node

S2 Pump OUTFALL

S3 2.001 S6

S4 1.001 S6

S5 1.000 sS4

S6 1.003_1 S8

S7 1.000_1 S5

S8 1.004 S2

S9 2.000 S3

S10 Weir S11

S11 5.001 S2

S12 Weir S8

S13 Weir S6

Depth
(m)
0.000
1.268
0.112
0.557
0.377
0.739
0.297
1.193
0.331
0.350
0.223
0.350
0.350

Outflow
(1/s)

2.0
5.2
5.0
5.2
9.2
194
9.0
18.8
0.3
-0.1
0.4
0.5

Inflow
(I/s)

1.1
9.0
5.2
5.2
5.2
10.0
20.3
9.2
20.3
1.5
0.1
0.9
0.6

Velocity
(m/s)

1.020
0.816
0.806
0.385
1.105
0.285
1.074

0.036

Node
Vol (m3)
0.0000
58.1244
0.0316
0.1575
0.1066
0.8352
0.0473
1.3497
0.0526
32.4523
0.0355
40.3689
52.3711

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Flow/Cap

OK

OK

Link

Vol (m3)

0.060
0.098
0.103
0.069
1.303
1.107
1.423

-0.009

0.6757
0.7607
0.7556
0.2753
0.4597
0.7397
0.6010

0.0419

Status

Discharge
Vol (m3)

46.8
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SuDS Components Operation and Maintenance Activities

SuDS Component

NOTE: Only components highlighted in BLUE
are relevant to this project.

Operation and ) g

Maintenance Activity 2 §

= (a

Regular Maintenance
Inspection o | o o | o |0 o |0 o o o
Litter and Debris Removal e e 0| @ | O | 0|0 | 0|0 |0|e
Grass Cutting e | o | | ®@ O |@®@|@®@ OO |0 e
Weed and Invasive Plant Control olo|o|o o | o o} e}
Shrub Management (Including Pruning) | o | o | o | © ol o] o
Shoreline Vegetation Management e | @ | O
Aquatic Vegetation Management e | ® | O
Occasional Maintenance

Sediment Management? e (o |0 |0 |0 |0 |0 |0 o o o
Vegetation Replacement o|lo |o |o o | o

Vacuum Sweeping and Brushing °

Remedial Maintenance

Structure Rehabilitation / Repair o|lo|lo|lo|]o]|]o|]o]|]o|Oo |O |O
Infiltration Surface Reconditioning olo o |o oo |o

1 Sediment should be collected and managed in pre-treatment systems, upstream of the main device

Legend: @ Will be required O May be required
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General Foul and Surface Water Drainage Maintenance

Piped Network/Chambers
Maintenance Schedule

Required Action

Typical Frequency

Regular Maintenance

The entire on-site foul and surface water
drainage system should be visually
inspected by lifting all manhole covers and
checking the silt traps of catchpits, sump
units and gullys.

Every six months

The entire on-site foul and surface water
drainage system should be CCTV surveyed
to identify any damage, blockages or silt
build-up. Any obstructions to be jet cleaned
and any damage repaired.

Every 5 Years

Remedial Maintenance

Any identified blockages within the drainage
system to inspected via a CCTV survey, jet
cleaned and repaired if necessary.

As required

Piped Network/Chambers

Piped Network/Chambers

Maintenance Schedule

Required Action

Typical Frequency

Regular Maintenance

Inspect and identify any features that are
not operating correctly. If required take
remedial action.

Monthly for three months,
then six monthly.

Debris removal from catchment
surface/gratings (where may cause risks to
performance)

Monthly (and after large
storms)

Remove sediment from trapped sumps,
manholes and catchpits.

Annually or as required

Remedial Maintenance

Repair/rehabilitation of gratings, inlets and
outlets.

As required

Inspect/check all gratings, trapped sumps,

Annually and after large

Monitoring manholes and catchpits to ensure that they storm events
are in good condition and operating as
designed.
Structure Regular maintenance and monitoring to As required

Rehabilitation/Repair

identify if repair and/or replacement of
features or pipework is required.
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Cellular/Modular Storage

Cellular Storage

Required Action Typical Frequenc
Maintenance Schedule q yp q y

Inspect and identify any features that are Monthly for three months,
not operating correctly. If required take then annually.
Regular Maintenance remedial action.

Remove debris from catchment surface

(where may cause risks to performance) Annually or as required

Remedial Maintenance Repair/rehabilitate inlets, outlets, overflows As required
and vents
Inspect/check all inlets, outlets, vents and Annually and after large
overflows to ensure that they are in good storm events
o condition and operating as designed.
Monitoring
Survey inside of tank for sediment build-up Every 5 years or as
and remove if necessary required
Structure Regular maintenance and monitoring to As required
Rehabilitation/Repair identify if repair and/or replacement of S require

storage units is required.

The SuDS Manual Table 21.3: Operation and maintenance requirements for attenuation storage tanks.
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Permeable Pavements

Permeable Pavement
Maintenance Schedule

Required Action

Typical Frequency

Regular Maintenance

Brushing and vacuuming (standard
cosmetic sweep over the whole
surface). Care should be taken in
adjusting vacuuming equipment to
avoid removal of jointing material if
present. Any lost material should be
replaced

Once a year, after autumn leaf fall,
or reduced frequency as required,
based on site-specific
observations of clogging or
manufacturers’ recommendations
— pay particular attention to areas
where water runs 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 weed or management using
glyphosate applied directly to the weeds
by an applicator rather than spraying

As required — once per year on
less frequently used pavements

Remedial Maintenance

Remediate any landscaping which, As required
through vegetation maintenance or soil
slip, has been raised to within 50mm of
the level of paving
Remedial work to any depressions, As required

rutting and cracked or broken blocks
considered detrimental to the structured
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 required
(if infiltration and filtration
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, forty-eight hours
after large rainfall events in the
first six months

Inspect silt accumulation rates and Annually
establish appropriate brushing
frequencies
Monitor inspection chambers Annually

The SuDS Manual Table 20.15: Operation and maintenance requirements for pervious pavements
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Pump Stations (Foul and Surface Water)

Pump Station(s)
Maintenance Schedule

Required Action

Typical Frequency

Regular Maintenance

station(s) including all mechanical parts.
Maintenance works to be carried out as
required

Physical inspection and service of the pump

Annually or as required

All electrical equipment such as alarms
control panels, kiosks and management

to be carried out as required.

systems to be serviced. Maintenance works

Annually or as required

Remedial Maintenance

Repair/rehabilitate inlets, outlets, overflows
and vents.

As required

When the telemetry system detects a fault
within the pump station, the assigned
maintenance company is to be called out to
conduct repairs (within 8 hours of the initial
alarm notification) The pump station is to
then be emptied and the fault repaired.

As required

In the event of power failure, a suitable
maintenance company is to be called out
within 12 hours to restore power to the
pump station(s). If power cannot be
restored, then an assigned contractor will
need to empty the pump station manually
via tanker every 8 hours and dispose of the

waste off-site.

As required

Monitorin Inspect/check all gratings, trapped sumps, Annually and after large
onitoring manholes and catchpits to ensure that they storm events
are in good condition and operating as
designed.
Structure

Rehabilitation/Repair

Regular maintenance and monitoring to
identify if repair and/or replacement of
features or pipework is required.

As required
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