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INTRODUCTION

1.1 Objective

The objective of this document is to provide a detailed description of foul and surface water
drainage systems for Phase 1 of the proposed development at Station Hill, Reading RG1 1NF, Grid
Reference (GR): N 471370, E 173710. Phase 1 (Plots E and F), comprising land between Friar
Street (south) and Garrard Street (north), bisected by Friars Walk. The proposed Block E is
situated to the west of Friars Walk, and Block F to the east.

This report is submitted in support of Condition 21 and references the proposed drainage strategy
principles set out in the Flood Risk Assessment (Ref. CIV13174 ES 003) prepared by Waterman in
March 2013. The report further references the revised surface water drainage strategy
summarised in the Storm Water Drainage Strategy report prepared by Hoare Lea dated 13 July
2015.

The document is to be presented to key project stakeholders to confirm that they understand the
current proposals and are in agreement that the philosophy will be adopted during future design
phases. The document is prepared in support of the Planning Application, and thereon the
development of the scheme.

1.2 Constraints and Limitations

This report has been prepared for exclusive use by Lincoln MGT for the purpose of explaining the
proposed drainage strategy and associated constraints and opportunities that have been
integrated within this development. The information presented in this report is based on the
information outlined in the sections below.

The information contained in this report is based on a review of existing information and
consultation with interested parties. No other warranty, whether express or implied is made to
third parties in respect of the information presented within this report. Any liability arising out of
the use by Lincoln MGT or any third party of this report for purposes not wholly connected with
the above shall be the responsibility of Lincoln MGT and such third party who shall indemnify
Ramboll UK against all claims, costs, damages and losses arising out of such use.

Ramboll UK has endeavoured to assess all information provided them during this appraisal. The
report summarises information from several external sources and cannot offer any guarantees or
warranties for the completeness or accuracy of information relied upon. Ramboll UK has not
verified information from third parties, unless otherwise stated in this report.

The report is copyright of Ramboll UK. Any unauthorised reproduction or usage by any other
person other than the addressee is strictly prohibited.
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SITE INFORMATION

2.1 Records Review
The key reports and websites reviewed as part of this study are listed in Table 2.1, below.

Table 2.1 - Key Documents and Reports

Title Author Date
Site Topographical Survey Plowman Craven 21 September 2018
Utility Search Report / Survey (Ref. Plowman Craven 30 October 2018
PK/40652-001)
Block E & F Layout Drawings CallisonRTKL 27 November 2018
Flood Risk Assessment (Ref. CIV13174 ES Waterman March 2013
003)
Storm Water Drainage Strategy Hoare Lea 13 July 2015
Contaminated Land Desk Study Document Ramboll October 2018
Party Wall Below Ground Drainage Report Ramboll 6 December 2018
(ref. 1620004716-SHR-RAM-RP-C-001)

2.2 Consultation

Following initial discussion with Thames Water, a pre-planning application was submitted outlining
the principles of the proposed drainage strategy. At the time of writing a response to the
submitted pre-planning application is pending. However, Thames Water indicated that the outfall
connections proposed appear satisfactory, subject to further assessment by Thames Water on
receipt of the detailed design information at the following design stage.

The Lead Local Flood Authority, Reading Borough Council, has been contacted to obtain their
comment on the proposed drainage strategy. The Lead Local Flood Authority has stated in email
correspondence dated 12 February 2019 that they have no objection in principle to the proposal
considering an allowance of 40% for climate change and the pre-development rates previously
agreed.

An existing services survey was undertaken by Plowman Craven in October 2018. A separate
report has been prepared by Ramboll assessing the impact of the proposed development on
existing services in the site boundary, and adjacent to the development site. Further discussions
are required with statutory utility companies assess the existing services strategy, i.e. water, gas
and electrical system. This assessment to be undertaken by others.

Where identified in the existing foul and surface water report prepared by Ramboll, existing
services, identified as relevant, are to be maintained live for the duration of the proposed works
and following completion. Several existing drainage connections from the adjacent site has been
identified to be included in the proposed surface and foul water drainage strategy.

It is proposed to develop a foul and surface water drainage strategy utilising Thames Water
manholes in Garrard Street, Friar Street and Merchants Place. New connections are proposed to
the existing large diameter Thames Water foul water sewer to the north of Garrard Street, and a
new connection to the existing Thames Water surface water sewer in Garrard Street.
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It is assumed that the foul water drainage will outfall unattenuated to the aforementioned Thames
Water infrastructure. Surface water flows will be attenuated to pre-development discharge rates
previously agreed with Thames Water as outlined in the Storm Water Drainage Strategy report
prepared by Hoare Lea, dated 13 July 2015, appended to this report for information.

2.3 Site Topography and Geology

The brownfield site that forms Phase 1 of the proposed development is located to the south of
Station Hill, Reading, and comprises the disused Telecoms House and the Friars Walk Shopping
Centre, currently used as a Zombie experience setting, and several small retail outlets.

The overall site area for Phase 1 and Phase 2 is circa 2.56 ha. However, for the purpose of this
Drainage Strategy report, only the Phase 1 development site including an area of 0.9 ha is
considered.

The topography of the site generally ranges in levels from circa 39.0m AOD in Garrard Street to
the north, and circa 45.7m AOD in Friar Street to the south. Site levels fall toward the northwest

of the site.

Figure 2.1 - Site Extents of Phase 1

Extract from CRTKL drawing SHR-CRL-SB-00-DR-A-113-103-9
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2.4 Surface Waters

The River Thames and river Kennet are located in close proximity to the site, with the Thames
approximately 420m to the northwest and the Kennett approximately 500m southeast of the
development site.

The Environment Agency (EA) website has been interrogated to determine the hydrogeology of
the area. The EA classifies the Alluvium and Taplow Gravel Formation as Secondary A aquifers
and the Upper Chalk formation as a Principle Aquifer.

The EA! defines these as follows;

Principal Aquifer: /ayers of bedrock or drift deposits with high intergranular and/or fracture
permeability able to provide a high level of water storage. These aquifers may support water
supply and/or river base flow on a strategic scale.

Secondary A Aquifer: permeable layers capable of supporting water supplies at a local rather
than strategic scale, and in some cases forming an important source of base flow to rivers.

Although the site is not located within a Source Protection Zone, 12 groundwater extraction sites
were recorded within a 1km radius of the development site. The closest borehole is 0.16km
southwest of the development, and is understood to be used as drinking and washing water.

2.5 Ground Conditions and Groundwater

The geology of the site comprises superficial deposits of Alluvium and Taplow Gravel Formation,
underlain by the Upper Chalk Formation. The upper layers of the Upper Chalk Formation comprise
variable and significant thicknesses of Structureless Chalk.

Shallow groundwater was found within the Alluvium, Taplow Gravel Formation and Upper Chalk
Formation, at depths between 2.7m bgl and 5.3m bgl, usually at or near the boundary of the
Alluvium and Taplow Gravel Formation, or within the Structureless Chalk when the other forms of
geology were absent.

The storm water attenuation tanks serving the proposed site will be located above the ground
water table and is not expected to increase the risk of ground water flooding. The proposed invert
level of the lowest attenuation tank proposed to the north of Phase 1 of the development is 37.7m
AOD. From ground water monitoring the ground water levels encountered were between 2.15m
bgl and 2.75m bgl, corresponding to 36.07m AOD and 36.44m AOD. Isolated perched
groundwater bodies may also be present within parts of the Made Ground or Fill.

As advised in Sustainable Design and Construction Supplementary Planning Guidance, where the
ground water is close to the surface, special considerations must be given when designing
drainage systems such as inclusions of SuDS, soft landscaping as well as provision of adequate
drainage. These parameters were all taken into consideration and implemented in the drainage
strategy.

! From Environment Agency website, accessed 06 December 2018
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2.6 Existing Site Foul and Surface Water Drainage

As discussed above, the development site comprises the disused Telecomms Building and Friars
Walk Shopping Centre, including several small retail outlets. The shopping centre is currently
being used as a leisure destination (Zombie experience).

From Thames Asset maps, included in Appendix 4, and a separate report discussing existing
drainage systems, several existing drainage sewers were identified in Garrard Street, Merchants
Place and Friar Street. The demolition of the existing buildings is covered under a separate
application.

A large diameter foul water sewer north of Garrard Street is noted on the Thames Water Asset
Plan as 1100 x 750, depth and condition unknown. The foul water sewer in Friar Street and
Merchants Place are noted as 225mm diameter and 150mm diameter, respectively.

The existing surface water sewers in Garrard Street and Friar Street is noted on the Thames
Water asset plans as 375mm diameter and 225mm diameter, respectively, depth and condition
unknown.

The site-wide drainage assessments and recommendations of this report are based on the
information provided below;
« Architectural General Arrangements by CallistonRTKL

2.7 Existing Drainage Consideration

The existing foul and surface water drainage from the proposed development site is assumed to
discharge into below ground public sewers within Garrard Street and Friar Street. A conditional
site investigation and associated CCTV survey works were undertaken to validate and identify the
existing utility sewage drainage infrastructure on, and adjacent to, the site, particularly to identify
the location of discharge points for both Foul and Surface Water systems. The findings of this
survey are included in a separate report entitled Party Wall Below Ground Drainage Report (ref.
1620004716-SHR-RAM-RP-C-001), dated 6 December 2018.

The total development comprising Phase 1 and Phase 2 is circa 2.56 ha, of which the northern
site, identified as Phase 2, will be developed under a separate planning application. The Phase 1
application site boundary includes an area to the south of Garrard Street approximately 0.9 ha.
0.9 ha was used for all hydraulic network calculations and greenfield/brownfield run-off estimates.

The existing peak foul water discharge rate from existing buildings are not known. For the
purpose of this Drainage Strategy report, peak flow discharge was estimated based on the gross
internal floor area (GIA). Estimating a GIA circa 25,680 m? for assumed office and amenity use,
the existing peak flow discharge was estimated.

Existing Land- No. Floors Area (m?2) Land Use Approx. Peak
use (Approx.) Foul Water
Discharge (1/s)

Telecoms House Basement Level 1 1,510 Office 1.75
Basement Level 2 1,370 Office
Ground Floor 1,570 Office
First Floor 1,840 Office

Basement 4,730 Retail 2.69
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Existing Land- No. Floors Area (m?2) Land Use Approx. Peak
use (Approx.) Foul Water
Discharge (1/s)
Friars Walk Ground Floor 5,270 Retail
Shopping Centre First Floor 5,190 Retail
Second Floor 2,290 Retail
Third Floor 1,360 (350 + Office
1,010)
Fourth Floor 550 Office
Total (1/s) 4.44

The existing peak foul water discharge rate into the public sewer from the site has been calculated
as 4.4l/s, based on GIA in accordance with Sewers for Adoption (7th Edition).

e Surface Water - The greenfield run-off calculated using Micro-Drainage Quick Storage
calculation returned a surface water discharge from the site (area 0.9 ha) approximately
0.3l/s. Given the extent of the development site located on brownfield site, it is not
considered feasible using the calculated greenfield run-off rate. Therefore, the discharge
from the site will be limited as discussed in Section 2.10 of this report.

For reference, brownfield run-off was estimated using Modified Rational Method for 0.9 ha site and
rainwater intensity of 76émm/hr. The calculated runoff is 190 I/s:

Q = 2.78 CiA, where

C = permeable coefficient, taken as 1

i = rainfall intensity (mm/hr), taken as 76mm/hr

A = area (ha), taken as 0.9 ha

2.8 Existing Site Constraints with Pubic Sewers

Existing drainage connections with public sewers will be retained and utilised where possible to
avoid the need for any excavation near existing services and in public highway. The precise size,
location and levels are subject to verification and confirmation from intrusive CCTV survey
investigations.

The ability and suitability of on-site infiltration of surface water was discounted given the extent of
development proposed, which includes a podium level with two levels of basement car park below
that. It is intended that surface water run-off from the development site would be attenuated in
below ground storage tanks.

2.9 Stakeholder Consultations
Thames Water

Following initial communication with Thames Water, a Pre-Planning application was submitted
detailing the potential outfall locations to the existing Thames Water drainage network. The
application enables Thames Water to carry out a capacity assessment of the connections proposed
from the development to the existing Thames Water sewers adjacent to the proposed
development site. The pre-planning application included options to re-use existing connections
into the public sewer network where such arrangements are found to be of a suitable size,
location, condition and level for re-use, as well as new connection to existing Thames Water
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sewers. The purpose of this application is to verify and establish capacity available in the existing
public sewers to accommodate the proposed discharge from the development site.

In a previous section of this report, assessing the greenfield run-off rate at the proposed
development site, it was not considered feasible to restrict the surface water discharge from the
development site to greenfield rates. It is proposed that surface water run-off is restricted to the
proposed pre-development run-off rates agreed in the Storm Water Drainage Strategy prepared
by Hoare Lea, dated 13 July 2015. Surface water run-off will be attenuated on-site prior to
discharging, at the restricted peak discharge rate, into the existing Thames Water outfalls.

The foul water drainage from the development site is proposed to be discharged unattenuated
into existing Thames Water outfalls.

The proposed surface water and foul water connections to the Thames Water sewers will need to
be confirmed with the Lead Local Flood Authority and Thames Water, NPPF guidelines and
referenced within Reading Borough Council guidance on flooding and climate change.
Confirmation of the public sewer for capacity to cater for the proposed foul and surface water
rates from the proposed development is required.

2.10 Proposed Surface Water Drainage

The proposed drainage strategy is based on the discharge rates agreed in the Storm Water
Drainage Strategy produced by Hoare Lea, dated 13 July 2015; Bock E 42.47 |/s and Block F
20.16 I/s. It is proposed that the surface water run-off is attenuated in below ground cellular
storage tanks prior to discharging into the existing Thames Water sewerage network. The
discharge from the attenuation structures will be restricted prior to discharge.

The precise outfall locations and connection details, where and if new outfalls are required, will be
agreed with Thames Water as part of the detailed design stages as necessary.

The peak discharge rate for the proposed development for 1 in 100-year return period will include
an allowance for climate change in accordance with the guidance published in NPPF 2012. The
considered national standard approach of 40% allowance due to climate change has been
considered in the design at this stage

The Industry standard Micro-Drainage software, version 2018.1, has been used to model the site
in its geographical location. Refer to Appendix 3 for the relevant calculation reference documents.

Please refer to the table below for the proposed surface water flow rates.

Storm Event Ql year Qbar Q30 year Q100 year

Discharge Rates (I/s) 0.3 0.3 0.8 1.1

Block E Quick Storage Estimate (m3) = 223

Block F Quick Storage Estimate (m3) = 94

The proposed attenuation storage systems located at the northern and southern parts of the
development site will collect water from rain water pipes and external landscaped areas. Where
found as part of the assessment carried out to produce the Party Wall Below Ground Drainage
Report (ref. 1620004716-SHR-RAM-RP-C-001), surface water drainage from identified existing
adjacent structures will be considered as part of the development site drainage strategy.
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For proposed connections into the existing public sewers, application will be made to Thames
Water under a Section 106 Consent to Discharge application of the Water Industry Act 1991, at
later detail design stage.

The Sustainable Design and Construction Supplementary Planning Document, adopted July 2011,
does not specifically advise a value for climate change and instead advocates climate change
principles in accordance with the NPPF - 40% climate change was used as per flood risk
assessment guidance.

Following hydraulic modelling, no surcharging occurs in the 1:5 storm event, and no flooding
occurs for 1:30, 1:100 and 1:100+40% CC storms.

The hydraulic surface water and storm analysis undertaken ensures that the Non-Statutory
Standards for Sustainable Drainage Systems and flood risk on the site are satisfied and adhered
to.

2.11 Proposed Foul Water Drainage

The proposed foul water drainage strategy assumes unrestricted discharge from the development
into existing Thames Water sewers in Garrard Street, Friar Street and Merchants Place. The
precise location and discharge rate will be confirmed with Thames Water as part of the pre-
development enquiry and application, at later detail design stages.

Based on the layout, the peak foul water discharge was calculated in accordance with BS EN
12056 Part 2, for residential units in the table below. The calculations were undertaken by others
as part of the above ground drainage design. At the time of writing this report, the same for the
retail component was not known, and an assessment made based on the area of retail space and
anticipate use. An unattenuated foul water discharge rate was assumed, based on the information
provided in the Waterman FRA (Ref. CIV13174 ES 003) dated 2013. Refer to Appendix 2 for the
foul discharge calculation reference documents.

Plot E Plot F
Residential Units 370 168
Commercial Uses Flexible Retail (Class A1-A5) Flexible Retail (Class A1-A5)
and Assembly & Leisure
(Class D2)

It is envisaged that all building drainage will discharge to ground level, via gravity, to private
external foul water networks, prior to discharging via gravity off site to the existing Thames Water
public sewers.

2.12 SuDS Analysis

Surface water drainage systems need to be developed in line with sustainable development
collectively referred to as Sustainable Urban Drainage Systems (SuDS). The objective of SuDS is
to minimise the impact of the development on the quantity and quality of site run-off and
maximise amenity and biodiversity opportunities. Surface water sustainable drainage systems will
be designed and installed in accordance with current National Planning Policy Frameworks (NPPF)
requirements and Planning Policy Statement 25 (Note: Retracted, but still referenced PPS25) and
associated CIRIA 521, 522, 523, 625, 626, 609, 697 and 753, and associated reference
documents.
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It has been calculated that the proposed combined attenuation system will require circa 317m?3 of
attenuation storage volume design to contain a 1 in 100 year 24hr storm event (including 40%
allowance for climate change) without causing any flooding on site. The attenuation volume is
based on the proposed hardstanding areas being drained at a restricted discharge rate (as agreed
in the Hoare Lea Storm Water Drainage Strategy dated 13 July 2015). The required storm water
attenuation storage can be provided by means of pipework/manhole chambers and attenuation
tanks. The following attenuation medium and volumes have been identified;

* Below ground attenuation tanks (3no. tanks proposed)

¢ Oversized pipes (supplementing the attenuation tanks), where required

Attenuation Storage
Phase 1 Development Site Attenuation Storage Type
Volume (m3)2

Block E (North), including external

Storage tank (cellular units, or similar) 107
area
Block E (South), including part of
i Storage tank (cellular units, or similar) 116
Friars Walk and external area
Block F, including part of Friars Walk
Storage tank (cellular units, or similar) 94

and part of external area

The gravity drainage system will convey surface water to the storm water management and
attenuation systems. These systems will manage the flow which will be restricted by means of a
control device, such as an orifice plate, prior to discharging off-site by gravity into the Thames
Water public sewerage network.

The total impermeable area for the site identified in the SuDS analysis report is 0.9 ha. Further
hydraulic modelling in the following design stages is required to determine the precise network
capacity and surface water attenuation volumes. The hydraulic analysis and modelling criteria for
the surface water drainage design to be undertaken at detailed design stage is;

« FSR Rainfall Data

e M5-60(mm) - 18.9

« Ration (R) - 0.40

¢ Climate Change (CC) - 40% for 1 in 100-year return period

* Area (ha) - 0.9ha (planning area with 100% PIMP)

¢ Maximum Allowable Discharge - Block E 42.47 |/s and Block F 20.16l/s

The above criteria are to be input into the industry standard, MicroDrainage hydraulic modelling
Software;

e To achieve the pre-development run-off rates previously agreed, a sustainable urban
drainage system is proposed, and drainage hierarchy is followed as outlined in the Lead
Local Flood Authority’s guidance. Current SuDS measures include attenuation tanks. The
benefit of the tank system is mainly a flood reduction. This clearly is in line with
Sustainable Design and Construction Supplementary Planning Guidance.

2 Subject to detail design at following works stage
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LEGISLATION

Design Standards and Criteria

It is proposed that all below ground surface and foul water drainage from the development site
will be collected in separate gravity drainage networks and discharged off site to the existing
Thames Water sewerage network in Garrard Street (for Block E (north) and Block F (north)), Friar
Street (for Block E (south)), and Merchants Place (Block F (south). The precise location and levels
of the existing sewerage network and outfall systems are subject to verification and confirmation
from intrusive CCTV survey investigations.

The proposed surface water and foul water drainage networks will be designed and installed to
achieve self-cleaning velocity. Flows will generally be kept above 0.75m/s and 1 m/s,
respectively, within the pipelines to ensure that self-cleaning velocities are achieved. This is
subject to the condition, location and level of the existing off-site below ground drainage and
sewerage network.

The development will be drained by dedicated and fully segregated surface and foul water
systems designed in accordance with the following documents (where appropriate);

* Building Regulations - Approved Document Part H;

e BS EN 12056: Parts 1-5: Gravity Drainage Systems Inside Buildings

« BS EN 752: Drain and Sewer Systems outside buildings

« Sustainable Drainage Systems - Design manual for England and Wales (CIRIA)

* Sewers for Adoption - 7th edition

e BS 8000-14: Workmanship on Building Sites: Code of Practice for Below Ground Drainage

e The Local Authorities guidelines, rules and regulations (such as Lead Local Flood Authority
Representative (LLFA).

« Sustainable Design and Construction Supplementary Planning Guidance, April 2014

* Non-statutory Technical Standards for Sustainable Drainage Systems, S5 and S6

* Reading Borough Council (Lead Local Flood Authority) requirements.

To give a long design life, with minimum embodied energy, the buried pipework will generally be;
« Vitrified clay, where possible; and
e Cast iron when laid below or cast within or through foundations or building structures.

Chambers will generally be either (subject to availability of space);
e Polypropylene inspection chambers (if less than 1.2m to invert level), or
e Pre-cast manholes (if deeper than 1.2m to invert and in areas subject to vehicle over-run)
« In-situ concrete manholes (cast within the basement slab in basement car parking level)
« Non-entry polypropylene inspection chamber will be used, where required, up to a depth
of 3.0m.

Pipe diameters will generally be as follows;
e Foul water drainage - DN150 to minimise the risk of blockage; and

« Connections from appliances and stacks - DN100 to maintain self-cleansing flows.

The actual below ground drainage sizes will be determined once the flow rates are available from
building services engineers, during the design development stages.
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4.

SITE AND PROJECT CONSTRAINTS

Table 4.1 below, details the site-specific constraints which have been evaluated in order to determine the most appropriate drainage solution.

Where elements are yet to be fully considered, this is noted alongside any additional comments. If the constraints lead to a specific risk, this have
been highlighted and transferred to the Risk Register within Section 6.

Table 4.1 - Site and Project Constraints

Site / Project

Potential Impact on Development

Considered in

Current Drainage

Comments

Linked to Risk

Constraints Register
Strategy
Environment
. Restrictions on foul and surface water
Sensitive . . o .
. discharge location and quality; inclusion of ) . -
environmental . o . Yes/No Discharge is to local utility sewerage systems. ¥es/No
additional polishing techniques such as
receptors
separators, reed beds etc.
Proposed drainage strategy comprises
Presence of Restricts the use of infiltration for surface
¥es/No attenuation storage - no infiltration ¥es/No
contamination water disposal
considered.
Presence of shallow Restricts the use of infiltration for surface Shallow groundwater in some locations of the
. ) Yes/Ne site are present. Yes/Ne
aquifers water disposal
PrEsEnes 6ff [MEEm Discharge to nearby watercourses not
v Restrictions on discharging water quality Yes/No considered. Discharge to existing Thames Yes/No
watercourses Water sewers
. Limitations on SUDS systems that can be used Known high water table and sensitivity
Flood zone/flood relief . ! R . . S
(retention of attenuation capacity during flood Yes/No requires significant storm water management Yes/No

areas

Ground Conditions

events)

and control.
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Site / Project

Potential Impact on Development

Considered in

Current Drainage

Comments

Linked to Risk

Constraints Register
Strategy
Infiltrations rates (at i i
. Applicability of infiltration devices for surface P{gposetcj draltnage strategyf_(l:smtprlses
required water disposal; size of infiltration devices ¥es/No attenuation storage - no Infiftration Yes/Ne
! considered.
location/depth)
Restricts |_nf||trat|on potential; f'authorltles may High water table. Location/depth of proposed
prevent discharge from potential sources of attenuation structures located above ground
Groundwater level pollution, i.e. paved areas. Pumping in Yes/Ne 9 Yes/Ne
] water level.
excavations.
. . locations or drainage to be re-routed around.  Yes/No Existing obstructions to be surveyed and Yes/No
Buried obstructions obstruction 9 where applicable grubbed out and removed.
Existing Infrastructure
Foul water discharge May require pumping; restrictions on pipe Levels subject to survey works to be defined
point locations and routing (shortest length); additional protection Yes/Ne during detailed design for the drainage Yes/Ne
invert levels to shallow drains systems.
Surface water May require pumping: restrictions on pipe Pumping station may be required/proposed.
discharge point y req pumping; i o pipe Levels subject to survey works to be defined
) ) routing (shortest length); additional protection Yes/Ne - : ; . Yes/Ne
locations and invert : during detailed design for the drainage
to shallow drains
levels systems
Availability of foul o - L - ) -
water infrastructure May require _self sufficiency’ i.e. packaged Yes/No EX|st}ng dralnage_ gutfall systems to be utilised Yes/No
nearby treatment units, reed beds etc. for disposal to utility sewerage systems.
. . . Existing drainage outfall systems to be utilised
fo-5|te drainage _ Upgradlng of water company assets; use of_ Yes/Ne for disposal to utility sewerage systems. Yes/Ne
infrastructure capacity flow restrictors; additional storage/attenuation o .
Flows thus assumed capacity is available.
Authority Requirements
Pre-development discharge rates agreed in
FRA by Waterman dated March 2013 used
Al ble discharai (use of greenfield rates not considered feasible
SUELAS Gl I I Impacts on volume of attenuation required Yes/Ne for development site) to calculate proposed Yes/Ne

flow rates

storm water flows and attenuation capacity.

It is proposed that foul flows will discharge off-
site unattenuated.
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Site / Project

Potential Impact on Development

Considered in

Current Drainage

Comments

Linked to Risk

Constraints Register
Strategy
. . . B Pre-development discharge rates agreed in
Allowable discharging Allowable |mp§rmeable area/volume of long Yes/Ne FRA by Waterman dated 2013 proposed for Yes/Ne
flow volumes term attenuation : -
storm water flows and attenuation capacity.
Specific authority Limits SUDS systems/materials specifications Yes/Ne Not advised as any specific requirements from es/No
requirements that can be used Local Authority.
Easements for services, Reduces available space: restricts drainage Known service routes and existing
rivers, critical . P ! 9 Yes/Ne infrastructure does not affect the drainage ¥es/No
B element locations
infrastructure systems.
. Enhanced restriction of surface water )
BRE/—_\AM/CfSH credit discharge requiring additional controls and Yes/Ne Attenuation and surface water management Yes/No
requirement ) ‘ targeted for BREEAM Excellent.
increased attenuation
Site Requirements
Available external area Limits SUDS systems that can be used (low Yes/Ne Attenuation tanks located below the proposed Yes/No
(space for SUDS) land take) building.
=9 L Limits SUDS systems that can be used (health
(appropriateness for ¥es/No Not considered within development site. ¥es/No
and safety)
open water)
Infrequent use by traffic; i.e. maintenance and
Traffic level Pervious paving foundation thickness Yes/Ne or fire tender access, usage. I._oadlng for No
type/volume access and manoeuvring requires suitable
surface and sub-grade arrangements.
Position of attenuation; pipe routing; Not anticipated as required. Works contractor
Construction phasing temporary oversizing of elements due to Yes/Ne to programme drainage installations as ¥es/No
temporary retention of buildings required.
Construction hoardin Not anticipated as required. Works contractor
- 9 Position of attenuation; pipe routing Yes/Ne to programme drainage installations as ¥es/No
lines/access routes .
required.
F'uture devglopment Overs.lzmg of elements to provide additional Yes/No Proposed development occupies the total site Yes/No
(i.e. extensions) capacity available.
Additional correspondence (fees) with
REEE e T authorities; construction of headwall to
outlets/headwalls to ! ¥es/No Not applicable. ¥es/No

watercourses

approved standards; issues relating to
banks/bed (scour)
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Site / Project

Potential Impact on Development

Considered in

Current Drainage

Comments

Linked to Risk

Constraints Register
Strategy
Separate laboratory waste; chemically and
Abnormal foul water - X L . . .
] X temperature resistant pipework; inclusion of Not applicable, domestic foul waste water
discharge requirements O X ¥es/No X ¥es/No
X : sample chambers; inclusion of grease discharge only.
(i.e. laboratories)
separators.
P . . Not applicable, brownfield site (100%
Retained trees Limitation in excavation locatlon/depth to ¥Yes/No impermeable). Details covered in appropriate ¥es/No
prevent root damage R I
report with the Application.
Maintenance Required maintenance regime is not Maintenance of drainage and pumping
acceptable to client requiring amendments to Yes/Ne systems (where required) and storm water Yes/Ne

requirements

proposed drainage scheme

attenuation tanks required.
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5. SURFACE WATER DRAINAGE OPTIONS

The use of sustainable urban drainage systems (SUDS) is mandatory for most new surface water drainage systems within the UK. SUDS can be

used as source control (interception of surface water), conveyance, storage and discharge dependent on various site conditions. Table 5.1 below

describes many of the SUDS approaches that are available and explains their advantages, disadvantages and appropriateness for use on the

proposed development site.

Table 5.1 - Sustainable Urban Drainage (SuDS) Options

Suitable for use

SUDS Group Technique Image Description Advantages Disadvantages R
at site?
Provides both storm
water attenuation Good removal of
and treatment. pollutants, can be
Runoff from each used where
. No reduction in
rain event is roundwater is
d runoff volume, land oox
Balancing pond detained and vulnerable, good o ) N
take may limit use in Y
treated in the pool. community ) o
o i . high density sites.
The retention time acceptability, high
promotes pollutant ecological, and
removal through amenity benefits.
Retention . .
sedimentation.
Oversized pipes, Modular and flexible,
tank systems and dual usage
modular geocellular (infiltration/storage, . xOo
. . . No water quality
Subsurface storage systems that can be high void ratios, can
treatment. Yes
used to create a be installed beneath
below ground trafficked and soft
storage structure. landscaped areas.
oox

Shallow wetland
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Suitable for use

SUDS Group Technique Image Description Advantages Disadvantages -
at site?
Extended detention Wetlands provide No
wetland stormwater
Pond wetland attenuation and
Pocket wetland treatment. They
comprise shallow
Submerged gravel Good pollutant
ponds and marshy o
wetland removal and if lined
areas, covered in Land take is high,
can be used where
Wetland channel aquatic vegetation. requires baseflow,
groundwater is
Wetlands detain little reduction in
Wetland vulnerable. Good

flows for an
extended period to
allow sediments to
settle and to
remove
contaminants They
can provide
significant

ecological benefits.

community
acceptability,
ecological and

amenity benefits.

runoff volume, not
suitable for steep

sites.
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Suitable for use

SUDS Group Technique Image Description Advantages Disadvantages -
at site?
Surface water
runoff can be
discharged directly
to ground for Reduces the volume
infiltration by of runoff, effective
soakaways, basins, at pollutant removal, Requires appropriate
Infiltration trench or trenches. A contributes to pre-treatment, e
Infiltration Infiltration basin prerequisite is that groundwater basins require a No - High water
Soakaway both groundwater recharge, simple and large flat area, offset table
and ground cost-effective, easy from foundations.
conditions are performance
appropriate to observation.
receive the quality
and quantity of
water generated.
Structures designed
to treat surface Not for high
water runoff .
through filtration sediment content,
using a sand bed Flexibility of desi detention times can
Surface sand filter filter medium. The exibility of design,
filters can be o . support algae
. . efficient in removing Oox
Sub-surface sand designed with or growth, minimum
without infiltration. pollutants, suitable .
Filtration filter hydraulic head of No - High water

Perimeter sand
filter

Temporary storage
of runoff is
achieved through
ponding above the
filter layer. They
are used where
particularly high
pollutant removal is
required.

for retrofits and in
tightly constrained
urban locations.

1.2m required,
possible odour
problems, high
capital and

maintenance cost.

table
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Suitable for use

SUDS Group Technique Image Description Advantages Disadvantages -
at site?
Landscaping Requires
. features, effective in landscaping and
Vegetated strips of
removing pollutants, management, large
land designed to . ) .
flexible layout to fit land requirement, oox
) . . accept runoff as . )
Bioretention/filter into landscape, not suitable for .
overland sheet flow . . . No - High water
swale suited for highly steep sites, no
between a hard- table
impervious areas, significant
surfaced area and a
good retrofit attenuation or
receiving system. . . .
capability, effective reduction
pre-treatment option of flows.
Shallow excavations
filled with rubble or
stone that create High clogging
¢ Hydraulic benefits tential without
emporary potential withou
achieved with filter =L
subsurface storage effective pre- .
trenches, trenches No —Not suitable
for filtration of treatment, limited to
Filter trench/drain can be incorporated for development
storm water runoff. . ) . small catchments, .
. into site landscaping ) site (land
Receive lateral . . high cost of .
) and fit well beside o constraints)
inflow from an replacing filter
roads and car parks.
adjacent material.
impermeable
surface.
Surface storage .
basins that provide Cater for a wide m[m)
range of rainfall .
flow control through t b d Land take, little N Not suitabl
attenuation. e\ll']en S: can de use reduction in runoff fo a ol suitab'e
Detention Detention basin Normally dry and in e o volume, detention o7 GEVElpImEs

certain situations
the land may also
function as a
recreational facility.

is vulnerable,
potential for dual
land use, easy to
maintain.

depths constrained
by levels.

site (land
constraints)
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Suitable for use

SUDS Group Technique Image Description Advantages Disadvantages I
ite?
Enhanced dry Swales are linear
swale vegetated drainage xOood
features in which Incorporate into Not suitable for Yes — Not suitable
surface water can landscaping, good steep areas, for development
be stored or removal of significant land take, site (land
Enhanced wet conveyed. They can pollutants, reduces not suitable in areas constraints)
be designed to runoff rates and with roadside
swale 0= : .
allow infiltration, volumes, low cost. parking.
where
appropriate.
Conveyance swales
Formal linear Negate the need for
drainage features in underground
which surface water pipework. Can Oox
Eizvt:;/:g?r‘?geglrcan szsgrlliZtsing N Potential Frip/ wheel No - Space
Conveyance be incorporated | hazard, disabled Constraints.

Source control

Rills

Green/Brown roof

with water features
such as ponds or
waterfalls where
appropriate.

Multi-layered
system that covers
the roof of a
building with
vegetation
cover/landscaping
over a drainage
layer. Designed to
intercept and retain
precipitation,
reducing the
volume of runoff
and attenuating
peak flows.

Possible reduction in
runoff volume via
plant uptake and
infiltration.

Mimics greenfield
state of building
footprint for high
density
developments, good
removal of
pollutants, ecological
benefits, insulates
buildings, sound
absorption.

access issues.

Additional weight,
not appropriate for
steep roofs,
maintenance of roof
vegetation.

oox

No - Space
Constraints.
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Suitable for use

SUDS Group Technique Image Description Advantages Disadvantages -
at site?
Uses rainwater
coming from roofs
to supply toilets,
- X £ax
;vsgr;;?ig an;zf]hmes Use is dependent on )
A stemg Harvested Can provide source demand No — Not suitable
Rainwater rginwatér is stored eEmigiel] Glf S requirements, fqr e
underaround and is water runoff, contributing surface site (land
harvesting g reduces demand on area, and seasonal constraints)

substituted for
potable water
mains supply,
reducing both site
discharge and
water consumption.

mains water.

rainfall
characteristics
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RISK REGISTER

Table 6.1 below details the site specific drainage related risks which are currently outstanding, and
the implication on the project should that risk transpire. The action required in order to mitigate the
risk is also stated alongside the proposed owner of that action. Should a ‘closed’ item retain an agreed
residual risk to the client, this will be described within the drainage strategy section and should be
included within any operation and maintenance manual documentation.

Table 6.1 - Risk Register

Action to close out

Risk Implication By Status
risk
Late selection of
preferred supplier
prevents incorporation
Specialist sub- of proprietary Preferred specialist sub- ive/Closed
contractor design input information. May contractor to be Cli/Con
required (i.e. pervious impact on associated nominated/selected Not .
paving) elements i.e. kerb during design stage. applicable
setting out, formation
levels, drainage
connections etc.
Existing system may
require significant
Condition of existing remedial works. CCTV survey to be Live/Elosed
drainage system Routing of pipework commissioned of Cli/Con Survevs
(recent CCTV surveys may differ from that proposed retained Y
complete) expected requiring drains. required
modification to the
proposed system.
- Pre-planning
Y a g with all relevant Local Ram Live/
approvals proposed scheme at .
- Authorities, where
planning. X
appropriate.
Existing drainage Reqm_ren’llent for Level survey to be Live/Elesed
. o2 pumping; shallow
connection point invert . - undertaken of proposed .
T drains requiring ) . Cli/Con Surveys
levels are different to additional protection: connection point
that anticipated. p ! drainage inverts. required
use of backdrops.
Additional drain Frozen above ground
runs/manholes . 9 Live/Elesed
- i - drainage layouts to be
Movement/addition of required. Possible ) .
X . . ] issued to Ramboll prior Arch/M&E Surveys
foul water drain points requirement to pump if @ [eeE 6 et SEnE
distance to discharge . N proj 9 required
A information.
point increases.
Ramboll to keep .
Reduced allowable flow abreast of proposed Live/Closed
Change of legislation rates/volumels Ieadln? !eglslatlé)lr) chagge_s and Subject t<_)
during project to greater volumes o inform Client, design Ram consultation
attenuation. Change of team of possible with Local
material specifications. implications where Authority
appropriate.
Siphonic break
manholes/drainage .
Change of building laterals required. Preferred roof rainwater tive/Closed
drainage strategy (i.e. Possible need to strategy to be agreed Design
> : ; ; ) Arch/M&E 9
move to siphonic introduce velocity and design team principles
rainwater pipes) reducing measures to informed. agreed
prevent erosion of
SUDS.
Addition/increased Present drainage
Client/design team volume of below ground philosophy to design ive/Closed
approval of philosophy attenuation. Lack of team and inform client X
(i.e. SUDS train may require of residual H&S risks, Ram/Cli Design
acceptability/inclusion introduction of maintenance risks. principles
of open water) additional cleansing Obtain Client approval agreed

measures.

to proceed.
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Action to close out

FRAMBEGLL

Risk Implication ) By Status
risk
iti i Live/Elosed
ﬁ?r?sn/:lrcr)\rz]ailhiizlsn Co-ordinated below 4
Co-ordination with required. Realianment ground services and Arch/Ram/ To be
foundations/other qu : g foundation drawings to developed as
) of pipework. Increased M&E part of
below ground services be produced and
embedment of ) detailed
. agreed by design team.
pipework. design
Live/Elesed
Increased subbase CBR testing at proposed i
CBR values lower than depth/hydraulically ervious gvin prop H/Con Site CBR
anticipated bound subbase required pervious paving testing
) B locations. required by
for pervious paving.
Contractor
. . . Infiltration devices Detailed assessment of
FIEHAIES iy 7|2 el e restricted. Drainage contamination risk to be
contamination found on X ! g . Cli/Con Live/Elesed
; philosophy re- undertaken during
site )
evaluated. design stages.
Localised removal Detailed desk study of
required at proposed construction history to
S EhE S drainage locations or be undertaken during cli/Con Live/€

drainage to be re-
routed around
obstruction.

design stages. Possible
use of geophysical
maps.

Action by:
« Client (Cli)
«  Contractor (Con)
e Architect (Arch)
¢ M&E Engineer (M&E)
« Ramboll (RAM)
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CONSTRUCTION APPROACH

Table 7.1 below details the site specific approach to construction of the below ground drainage
system. In order to provide the most cost efficient solution, the preferred design option or material
specification for each element of the system has been determined in accordance with Clients and/or
contractors requirements.

Table 7.1 - Construction Method

Element Standard Options Selected Option
Clay
Plastic Clay
Pipework Below Ground Ductile iron Ductile Iron
HDPE Concrete (300mm dia and above)
Concrete
Cla
Y Clay
Plastic
o Plastic
Pipework External Ductile iron
Ductile Iron
HDP

Concrete (300mm dia and above)
Concrete

Concrete rings

Brick chambers Concrete rings
PPIC PPIC

Reduced access

Access chambers

Below slab ‘v’ connections Below slab 'y’ connections External
Y 'y’ connections
o . . . External ‘y’ connections C . |
Building Drain Point Connection ) onnect t interna
Connect to internal manholes
Manholes

Connect to external manholes
Connect to external manholes

No re-use of existing drains No re-use of existing
Repair to existing drainage systems Localised pipe replacement Drains (exception of final outfall
Pipe lining/patching systems of-site)
Cast within rafts/ground beams/pile
Pipework through foundations/floor caps Cast below raft/ground
slabs Cast below rafts/ground beams/pile Beams/pile caps
caps

Oversized pipework . .
) Oversized pipework
. Geocellular modular storage units
Below ground attenuation Geo-cellular modular
GRP tanks

§ . storage units
Gravel filled pits

Granular pits/trenches
. . . Concrete ring chambers
Infiltration devices . N/A
Geocellular modular storage units

Borehole soakaways

Interlocking blocks
Pervious Paving Finishes Pervious asphalt N/A
Reinforced gravel/grass

Standard single size

St el Standard single sized aggregate Aggregate
ipe Beddin
P d Recycled aggregate Recycled aggregate

(Contractors choice)

N/A
o . Backdrops (at what level change) J
Significant invert level changes
Steep graded pipework
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Element Standard Options Selected Option

Gullies
Gullies .
Channel drains
Point Drainage Preference Channel drains .
Channel drains at door

thresholds

Channel drains at door thresholds

Preferred supplier
Pump Stations Single/dual pumps Single/dual pumps
Storage time period/volume
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MAINTENANCE REQUIREMENTS OF DRAINAGE
COMPONENTS

8.1 Cellular Tanks and Catchpits
Regular Maintenance

* A system of regular inspections should be established to prevent siltation of the system which, if
allowed to develop, would reduce effectiveness.

« Inspection of the tank structures should be carried out via the manufacturers inspection regime
and on a monthly basis for the first three months following commission. This can then be reduced
to once every six months, and following every major storm event.

* The pipe work, gullies, manhole chambers and catch-pits should be inspected on a monthly basis
for the first three months following commission. This can then be reduced to once every six
months, and following every major storm event.

+ Debris removal from the catchment (where may cause a risk to performance) should be
undertaken on a monthly basis.

Inspection/Testing

« Inspect all inlets, outlets, vents, overflows and chambers to ensure that they are in good condition
and operating as designed.
« Inspect all catch-pit sumps for any sediment, trash, debris and any other pollutant.

Remediation

e Silt accumulation within pipework, gullies, manhole chambers and catch-pits should be removed
in order to ensure correct performance of the system.
« Repair inlets, outlets, vents, overflows and chambers as required.

8.2 Light Liquid Separators
Regular Maintenance

A system of regular inspections should be established to ensure correct operation of the
separator, oil filters and alarm system which, if allowed to develop, would reduce effectiveness.

* Inspection of the separator structures should be carried out on a monthly basis for the first three
months following commission. This can then be reduced to once every six months, and following
every major storm event for surface water pumps.

* The separator and oil filters and alarm systems should be inspected on a monthly basis for the
first three months following commissioning. This can then be reduced to once every six months,
and following every major storm event for surface water pumps.

e Debris removal from the separators (where may cause a risk to performance) should be
undertaken on a monthly basis.

Inspection/Testing
« Inspect all inlets, outlets, vents, overflows oil alarms and primary silt chamber to ensure that they

are in good condition and operating as designed.
* Inspect all separator for any sediment, trash, debris and any other pollutant.
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Remediation

«  Silt accumulation within separator and should be removed in order to ensure correct performance

of the system.
* Repairinlets, outlets, vents, overflows oil alarms and primary silt chamber as required.
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APPROVALS

This form is part of the Drainage Philosophy Document. It should be signed and dated by
the Project Drainage Engineers to confirm that the content of this report has been read,
explained and is understood.

The signed form should be returned to Ramboll and appended to the Project File.

PROJECT No: 1620004716 PROJECT Title: Station Hill Reading (Phase 1)
STAGE: Planning DATE of SUBMISSION: 15.02.2019
Project Engineer: Printed Name: L. February

Date 15.02.2019

I have read and understood the content of this -
report and the impact of the drainage Signature:

philosophy on the development.

Project Manager: Printed Name: G. Chisholm
Date: 15.02.2019

I have read and understood the content of this )
report and the impact of the drainage Signature: —) m
philosophy on the development. <
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APPENDIX 1
DRAINAGE STRATEGY PLAN

RAMEGLL
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BUILDING , THE PIPE INVERT LEVEL AND GRADIENTS AT
THESE LOCATIONS HAVE BEEN ASSUMED BASED ON
THE AVAILABLE INFORMATION.

9. THE PROPOSED BELOW GROUND DRAINAGE DESIGN IS
SUBJECT TO ONGOING DISCUSSIONS WITH THAMES
WATER TO AGREE SUITABLE OUTFALL LOCATIONS, AND
THAMES WATER APPROVAL.

10. ALL COVER LEVELS TBC SUBJECT TO DETAILED DESIGN

11. PRE-DEVELOPMENT ENQUIRY HAS BEEN SUBMITTED TO
THAMES WATER TO CONFIRM THE CAPACITY OF
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RAMBOLL

LOCATION BLOCK E (DWELLING UNITS) |
Project : STATION HILL, READING - PHASE 1 (BLOCK E RESIDENTIAL UNITS) Made by : LF
Date : 10 October 2018
Project No : 1620004716 | Checked by :
Title : PROPOSED FOUL FLOW RATES | Date :
Revision: 1 |
APPLIANCE Discharge Units® Number of Total of Frequency of use factors (K)
(du/1/s) appliances®’ du's (I/s) Intermittent use-e.g. domestic/guesthouse 0.50
Toilet Bowl with flushing box 2 510 1020 Frequent use- e.g. Restaurant/Office 0.70
Basin 0.5 510 255 Congested use- e.g. Public use 1.00
Bath 0.8 250 200 Special use- e.g. laboratory 1.20
Shower Tray 0.6 260 156
Kitchen Sink 0.8 353 282.4 |[Enter Frequency of use factor (from above) | 0.50 ||
Urinal 0.5 0] [0}
Washing Machine 1.5 353 529.5
Dishwasher 0.8 353 282.4
Floor Gully 1.5 0] [0} Designers notes :
Bidet 0.5 0] [0} 1) Wastewater discharge units in accordance with BS
Drinking fountain 0.05 (0] [0} EN 12056-2:2000 table 2
Sprinkling tap 0.3 0 0 2) The calculations are based on CRTKL Architect
drawings issued 19.09.2018
Il (ZDu) total load (du-1/s) for this location Il 2725.3 | |-shr oB
- SHR 1BL
-SHR 1BM
Total waste flow rate based on equation (I/s) (Qww) = K (V du's) 26.10 -SHR 1BS
: -SHR 2BL
Any pumped waste discharge (I/7s) (Qp) 0.00 s ey
Any continuous discharge (e.g. condensate etc) (I/s) (Qc) 0.00 -SHR 2BS
Peak design flow rate for stack/location (Qtot) (I/s) 26.10
[[Average flow (1/s) I[ 4.35 I

*average flow rates dependant upon fitting usage and building operation hours

10/12/2018



RAMBOLL

LOCATION BLOCK F (DWELLING UNITS) |
Project : STATION HILL, READING - PHASE 1 (BLOCK F RESIDENTIAL UNITS) Made by : LF
Date : 10.10.2018
Project No : 1620004716 | Checked by :
Title : PROPOSED FOUL FLOW RATES | Date :
Revision: 1 |
APPLIANCE Discharge Units® Number of Total of Frequency of use factors (K)
(du/1/s) appliances®’ du's (I/s) Intermittent use-e.g. domestic/guesthouse 0.50
Toilet Bowl with flushing box 2 204 408 Frequent use- e.g. Restaurant/Office 0.70
Basin 0.5 204 102 Congested use- e.g. Public use 1.00
Bath 0.8 117 93.6 Special use- e.g. laboratory 1.20
Shower Tray 0.6 87 52.2
Kitchen Sink 0.8 146 116.8 |[Enter Frequency of use factor (from above) | 0.50 ||
Urinal 0.5 0] [0}
Washing Machine 1.5 146 219
Dishwasher 0.8 146 116.8
Floor Gully 1.5 0] [0} Designers notes :
Bidet 0.5 0] [0} 1) Wastewater discharge units in accordance with BS
Drinking fountain 0.05 (0] [0} EN 12056-2:2000 table 2
Sprinkling tap 0.3 (0] [0) 2) The calculations are based on CRTKL Architect
drawings issued 19.09.2018
I (ZDu) total load (du-1/s) for this location Il 1108.4 [ |[-SHR OB
- SHR 1BL
-SHR 1BM
Total waste flow rate based on equation (I/s) (Qww) = K (V du's) 16.65 -SHR 1BS
-SHR 2BL
Any pumped waste discharge (I/s) (Qp) 0.00 _SHR 2BM
Any continuous discharge (e.g. condensate etc) (I/s) (Qc) 0.00
Peak design flow rate for stack/location (Qtot) (I/s) 16.65
[[Average flow (1/s) I[ 2.77 I

*average flow rates dependant upon fitting usage and building operation hours

10/12/2018



Ramboll UK Ltd

Page 1

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 14:48
File Station Hill.mdx

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

FOUL SEWERAGE DESIGN

Design Criteria for Foul - Main

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (1/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Height (m) 0.000
Flow Per Person (l/per/day) 222.00 Maximum Backdrop Height (m) 0.000

Persons per House 3.00 Min Design Depth for Optimisation (m) 0.900

Domestic (1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 1.00

Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 100

Designed with Level Soffits
Network Design Table for Foul - Main
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
F1.000 4.907 0.098 50.1 0.000 0 0.8 1.500 o 100 Pipe/Conduit &
F1.001 4.308 0.086 50.1 0.000 0 1.3 1.500 o 100 Pipe/Conduit &
F1.002 5.192 0.104 49.9 0.000 0 1.3 1.500 o 100 Pipe/Conduit B
F1.003 4.210 0.084 50.1 0.000 0 0.8 1.500 o 100 Pipe/Conduit 1
F1.004 6.050 0.121 50.0 0.000 0 1.8 1.500 o 100 Pipe/Conduit B
F1.005 4.820 0.107 45.0 0.000 0 0.0 1.500 o 100 Pipe/Conduit 1
F1.006 2.004 0.045 44.5 0.000 0 1.6 1.500 o 150 Pipe/Conduit 5
F1.007 2.004 0.045 44.5 0.000 0 0.8 1.500 o 150 Pipe/Conduit o
F1.008 4.748 0.119 39.9 0.000 0 1.6 1.500 o 150 Pipe/Conduit &
F1.009 6.275 0.157 40.0 0.000 0 1.4 1.500 o 150 Pipe/Conduit &
F1.010 15.651 0.391 40.0 0.000 0 1.7 1.500 o 150 Pipe/Conduit &
F2.000 9.540 0.159 60.0 0.000 0 3.3 1.500 o 100 Pipe/Conduit o
Network Results Table

PN US/IL X Area ~ Base L Hse Add Flow P.Dep P.Vel Vel Cap Flow

(m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)

F1.000 41.570 0.000 0.8 0 0.0 22 0.61 0.94 7.4 0.8

F1.001 41.472 0.000 2.1 0 0.0 37 0.81 0.94 7.4 2.1

F1.002 41.386 0.000 3.4 0 0.0 48 0.92 0.94 7.4 3.4

F1.003 41.282 0.000 4.2 0 0.0 54 0.97 0.94 7.4 4.2

F1.004 41.198 0.000 6.0 0 0.0 68 1.05 0.94 7.4 6.0

F1.005 41.077 0.000 6.0 0 0.0 66 1.10 0.99 7.8 6.0

F1.006 40.970 0.000 7.6 0 0.0 59 1.18 1.32 23.2 7.6

F1.007 40.925 0.000 8.4 0 0.0 62 1.21 1.32 23.2 8.4

F1.008 40.880 0.000 10.0 0 0.0 67 1.32 1.39 24.6 10.0

F1.009 40.761 0.000 11.4 0 0.0 72 1.36 1.39 24.5 11.4

F1.010 40.604 0.000 13.1 0 0.0 78 1.41 1.39 24.5 13.1

F2.000 40.370 0.000 3.3 0 0.0 49 0.85 0.86 6.8 3.3

©1982-2018 Innovyze




Ramboll UK Ltd

Page 2

240 Blackfriars Road
London

SE1l

8NW

Date 29/01/2019 14:48
File Station Hill.mdx

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

F1l.

F3.
F3.
F3.

F4.

F5.
F5.
F5.
F5.
F5.
F5.

F4.

Fé6.

Fé6.
F6.

Network Design Table for Foul - Main
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
011 5.517 0.280 19.7 0.000 0 0.0 1.500 o 150 Pipe/Conduit 1
000 14.416 0.360 40.0 0.000 0 3.0 1.500 o 100 Pipe/Conduit o
001 14.480 0.362 40.0 0.000 0 3.9 1.500 o 100 Pipe/Conduit 5
002 41.939 2.438 17.2 0.000 0 0.0 1.500 o 150 Pipe/Conduit &
000 8.925 0.162 55.0 0.000 0 5.6 1.500 o 100 Pipe/Conduit o
000 12.190 0.174 70.0 0.000 0 7.7 1.500 o 150 Pipe/Conduit o
001 21.243 0.303 70.0 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
002 5.735 0.072 80.0 0.000 0 2.2 1.500 o 150 Pipe/Conduit o
003 16.187 0.202 80.0 0.000 0 4.0 1.500 o 150 Pipe/Conduit o
004 8.244 0.103 80.0 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
005 8.394 0.105 80.0 0.000 0 2.0 1.500 o 150 Pipe/Conduit &
001 49.811 2.941 16.9 0.000 0 7.3 1.500 o 150 Pipe/Conduit &
000 6.351 0.159 40.0 0.000 0 11.5 1.500 o 150 Pipe/Conduit &
001 9.454 0.236 40.0 0.000 0 8.9 1.500 o 150 Pipe/Conduit 5
002 14.348 0.565 25.4 0.000 0 0.0 1.500 o 150 Pipe/Conduit &
Network Results Table
PN US/IL I Area Z Base Z Hse Add Flow P.Dep P.Vel Vel Cap Flow
(m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)
F1.011 40.210 0.000 16.4 0 0.0 72 1.95 1.98 35.0 16.4
F3.000 37.440 0.000 3.0 0 0.0 42 0.97 1.05 8.3 3.0
F3.001 37.080 0.000 6.9 0 0.0 70 1.18 1.05 8.3 6.9
F3.002 36.718 0.000 6.9 0 0.0 44 1.61 2.12 37.4 6.9
F4.000 37.440 0.000 5.6 0 0.0 67 1.00 0.90 7.1 5.6
F5.000 38.230 0.000 7.7 0 0.0 67 1.00 1.05 18.5 7.7
F5.001 38.056 0.000 7.7 0 0.0 67 1.00 1.05 18.5 7.7
F5.002 37.753 0.000 9.9 0 0.0 81 1.01 0.98 17.3 9.9
F5.003 37.681 0.000 13.9 0 0.0 102 1.09 0.98 17.3 13.9
F5.004 37.479 0.000 13.9 0 0.0 102 1.09 0.98 17.3 13.9
F5.005 37.376 0.000 15.9 0 0.0 113 1.11 0.98 17.3 15.9
F4.001 37.271 0.000 28.8 0 0.0 98 2.35 2.14 37.7 28.8
F6.000 42.880 0.000 11.5 0 0.0 72 1.37 1.39 24.5 11.5
F6.001 42.721 0.000 20.4 0 0.0 104 1.55 1.39 24.5 20.4
F6.002 42.485 0.000 20.4 0 0.0 89 1.86 1.74 30.8 20.4
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Ramboll UK Ltd

Page 3

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 14:48
File Station Hill.mdx

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

Free Flowing Outfall Details for Foul - Main
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number (m) (m) I. Level (mm) (mm)

(m)

F1.011 41.290 39.930 0.000 0 0
Free Flowing Outfall Details for Foul - Main
Outfall Outfall C. Level I. Level Min D,L W

Pipe Number (m) (m) I. Level (mm) (mm)
(m)

F3.002 36.000 34.280 0.000 0 0
Free Flowing Outfall Details for Foul - Main
Outfall Outfall C. Level I. Level Min D,L W

Pipe Number (m) (m) I. Level (mm) (mm)
(m)

F4.001 36.000 34.330 0.000 0 0
Free Flowing Outfall Details for Foul - Main
Outfall Outfall C. Level I. Level Min D,L W

Pipe Number (m) (m) I. Level (mm) (mm)
(m)
F6.002 0.000 41.920 0.000 0 0

©1982-2018 Innovyze
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Ramboll UK Ltd

Page 1

240 Blackfriars Road

London
SE1 8NW

Date 29/01/2019 16:00

File Phase 1 SW

Designed by LFEBR

(Below Groun.. Checked by

Micro Drainage

Network 2018.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 18.800 Add Flow / Climate Change (%) 40

Ratio R 0.400 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits
Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 11.146 0.153 73.0 0.233 5.00 0.0 0.600 o 375 Pipe/Conduit &
S1.001 20.257 0.113 179.3 0.136 0.00 0.0 0.600 o 375 Pipe/Conduit &
S1.002 8.365 0.042 199.2 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit a
S1.003 2.346 0.014 167.6 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
S1.004 20.490 0.155 132.2 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit 5
S2.000 18.488 0.260 71.1 0.038 5.00 0.0 0.600 o 225 Pipe/Conduit &
S2.001 24.594 0.572 43.0 0.017 0.00 0.0 0.600 o 225 Pipe/Conduit &
S2.002 20.439 0.100 204.4 0.020 0.00 0.0 0.600 o 300 Pipe/Conduit &
S2.003 9.968 0.069 144.0 0.172 0.00 0.0 0.600 o 375 Pipe/Conduit &
S2.004 16.618 0.115 144.5 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit o
S2.005 5.598 0.039 143.5 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit R
S2.006 2.328 0.014 163.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit o

Network Results Table

PN Rain T.C. US/IL I I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S1.000 50.00 5.09 38.000 0.233 0.0 0.0 12.6 2.12 234.5 44.2
S1.001 50.00 5.34 37.847 0.369 0.0 0.0 20.0 1.35 149.1 69.9
S1.002 50.00 5.45 37.734 0.369 0.0 0.0 20.0 1.28 141.4 69.9
S1.003 50.00 5.47 37.692 0.369 0.0 0.0 20.0 1.40 154.3 69.9
S1.004 50.00 5.69 37.720 0.369 0.0 0.0 20.0 1.57 173.9 69.9
S$2.000 50.00 5.20 38.931 0.038 0.0 0.0 2.1 1.55 61.7 7.3
S2.001 50.00 5.40 38.671 0.056 0.0 0.0 3.0 2.00 79.5 10.6
S2.002 50.00 5.71 38.024 0.076 0.0 0.0 4.1 1.10 77.5 14.4
S$2.003 50.00 5.82 37.924 0.248 0.0 0.0 13.5 1.51 166.5 47.1
S2.004 50.00 6.01 37.855 0.248 0.0 0.0 13.5 1.51 166.2 47.1
S$2.005 50.00 6.07 37.740 0.248 0.0 0.0 13.5 1.51 166.8 47.1
S2.006 50.00 6.10 37.701 0.248 0.0 0.0 13.5 1.42 156.4 47.1
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Ramboll UK Ltd

Page 2

240 Blackfriars Road

London
SE1 8NW

Date 29/01/2019 16:00

File Phase 1 SW

(Below Groun..

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

PN Length

(m)

52.007 19.688

$1.005 5.

s3.
s3.

000 2.
001 3.

$4.000 1.

$3.002 5.

5$5.000 6.
s3.
s3.
s3.

003
004 1.
005 2.

S6.
S6.
S6.

000 .636 0
001 2.
002 7.

5$3.006 4.

PN Rain

(mm/hr)

52.007

S1. 50.

s3.
sS3.

000
001

50.
50.
s4.

000 50.

5$3.002 50.

$5.000 50.
s3.
s3.

s3.

003
004
005

50.
50.
50.

S6.
S6.
S6.

000
001
002

50.
50.
50.
sS3.

006 50.

0.

069 0.

105 0.
357 0.

866 0.

966 0.

966 0.

.342 0.

558 0.
768 0.

600 O.

Fall
(m)

121

025

070
112

031

199

116

645

054
025

.256
913 0.
337 0.

050
033

023

T.C.
(mins)

50.00

00

00
00

00
00
00
00
00
00
00
00
00

00

Network Design Table for Storm

Slope I.Area
(1:X) (ha)

162.7 0.000
202.8 0.

30.1 0.
30.0 0.

60.2 0.
30.0 0.
60.1 0.
30.0 0.

28.9 0.
110.7 0.

000
000
000

100.1 0.
58.3 0.
222.3 0.

135
000
000

200.0 0.000

T.E.
(mins) Flow (1/s)

.00

.00

.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

Base

0.

0

k
(mm)

0.600

0.600

0.600
0.600

0.600
0.600
0.600

0.600
0.600
0.600

0.600

Network Results Table

(m)

6.33 37.686

6.40 37.565
5.01

5.04

44.700
44.630
5.02

44.555

5.08 44.524

5.07 44.440
5.21
5.22

5.25

44 .
43.
43.

324
679
625

5.27
5.30
5.41

43.
43.
43.

939
683
633

5.47 43.

US/IL I I.Area

(ha)

0.

248

.617

.000
.081

.164
.164
.164

.135
.135
.135

.300

Z Base

Flow (1/s)

0.

0

Foul
(1/s)

0.0

HYD
SECT

[¢]

DIA
(mm)

375

375

225
225

150
225
225
225
300
300
300
300

300

375

Add Flow
(1/s)

13.5

33.4

16.2

Section Type

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit

Vel
(m/s)

Cap
(1/s)

1.42 156.6
1.27 140.1

2.39
2.40

95.2
95.4

1.30 23.0

2.40 95.4

1.69 67.2
2.40
2.94
1.49

95.3
207.
105.6

~J

1.57
2.06
1.05

111.1
145.
74.2

O

Auto
Design

e 2% e > & T S &

Flow
(1/s)

15.
15.
31.
31.
31.
25.
25.
25.

56.
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Ramboll UK Ltd

Page 3
240 Blackfriars Road
London
SE1 8NW
Date 29/01/2019 16:00 Designed by LFEBR
File Phase 1 SW (Below Groun... |Checked by
Micro Drainage Network 2018.1
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)

$3.007 4.919 0.031 158.7 0.000 0.00 0.0 0.600 o
5$3.008 9.500 0.059 161.0 0.000 0.00 0.0 0.600 o

Network Results Table

375 Pipe/Conduit &
375 Pipe/Conduit G

PN Rain T.C. US/IL £ I.Area Z Base Foul Add Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s)

S3.007 50.00 5.53 43.600 0.300 0.0 0.0 16.2

$3.008 50.00 5.64 43.569 0.300 0.0 0.0 16.2

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min
Pipe Number Name (m) (m) I. Level
(m)

51.005 S 39.070 37.540 37.540

D,L
(mm)

0

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min
Pipe Number Name (m) (m) I. Level

(m)

53.008 S 45.490 43.510 43.510

D,L
(mm)

0

Vel
(m/s)

1.44 158.6 56.9
1.43 157.4 56.9

(mm)

(mm)

Design

Cap Flow
(1/s) (1/s)

©1982-2018 Innovyze




Ramboll UK Ltd

Page 4

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 16:00
File Phase 1 SW (Below Groun...

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

Online Controls for Storm

Orifice Manhole: 5S4,

DS/PN: S1.003, Volume

Diameter (m) 0.093 Discharge

Orifice Manhole: S9,

Coefficient 0.600 Invert Level (m)

DS/PN: S2.006, Volume

Diameter (m) 0.092 Discharge

Orifice Manhole: S6,

Coefficient 0.600 Invert Level (m)

DS/PN: S1.005, Volume

Diameter (m) 0.091 Discharge

Orifice Manhole: S20,

Coefficient 0.600 Invert Level (m)

DS/PN: S3.008, Volume

Diameter (m) 0.085 Discharge

Coefficient 0.600 Invert Level (m)

37.692

37.701

37.565

43.569
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Page 5

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 16:00 Designed by LFEBR
File Phase 1 SW (Below Groun... |Checked by

_V_ . W

Micro Drainage Network 2018.1

Storage Structures for Storm

Tank or Pond Manhole: S3, DS/PN: S1.002

Invert Level (m) 37.776
Depth (m) Area (m2?) |Depth (m) Area (m?2)

0.000 214.0

Tank or Pond Manhole: S8, DS/PN: S2.005

0.500 214.0

Invert Level (m) 37.740

Depth (m) Area (m2?) | Depth (m) Area (m?2)

0.000 188.0

Tank or Pond Manhole: S18, DS/PN: S3.006

0.500 188.0

Invert Level (m) 43.600
Depth (m) Area (m2?) |Depth (m) Area (m?2)

0.000 145.0

0.800 145.0
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Ramboll UK Ltd

Page 6

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 16:00
File Phase 1 SW

Designed by LFEBR
Checked by

(Below Groun...

Micro Drainage Network 2018.1

Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 40.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs
Number of Online Controls

0 Number of Storage Structures 3
4 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.900 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile (s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440

Return Period(s) (years) 1
Climate Change (%) 0

US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 S1 15 Winter 1 +0%
S1.001 S2 15 Winter 1 +0%
S1.002 S3 180 Winter 1 +0%
S1.003 S4 180 Winter 1 +0%
S1.004 S5 180 Winter 1 +0%
52.000 S6 15 Winter 1 +0%
S2.001 S7 15 Winter 1 +0%
52.002 S8 15 Winter 1 +0%
S2.003 S6 15 Winter 1 +0%
S2.004 S7 15 Winter 1 +0%
S2.005 S8 240 Winter 1 +0%
S2.006 S9 240 Winter 1 +0%
S2.007 S10 180 Winter 1 +0%
S1.005 S6 180 Winter 1 +0%
S3.000 S12 15 Winter 1 +0%
S3.001 S13 15 Winter 1 +0%
S4.000 S14 15 Winter 1 +0%
S3.002 S14 15 Winter 1 +0%
S5.000 S16 15 Winter 1 +0%

Water
Level

(m)

38.
38.
37.
37.
37.
38.
38.
38.
38.
37.
37.
37.
37.
37.
44.

136
038
970
968
808
984
726
123
082
994
913
912
805
803
703
44.709
44.583
44.592
44.528
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Page 7

240 Blackfriars Road

London
SE1 8NW

Date 29/01/2019 16:00

File Phase 1 SW

(Below Groun..

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
S1.000 S1 -0.239 0.000 0.28 42.5 OK
S1.001 S2 -0.184 0.000 0.51 63.6 OK
S1.002 S3 -0.139 0.000 0.05 5.5 OK
S1.003 S4 -0.099 0.000 0.06 5.4 OK
S1.004 S5 -0.287 0.000 0.04 5.4 OK
S$2.000 S6 -0.172 0.000 0.13 7.0 OK
52.001 S7 -0.170 0.000 0.13 9.6 OK
S$2.002 S8 -0.201 0.000 0.19 12.9 OK
52.003 S6 -0.217 0.000 0.37 39.5 OK
S2.004 S7 -0.236 0.000 0.30 39.5 OK
52.005 S8 -0.202 0.000 0.02 2.6 OK
S2.006 S9 -0.164 0.000 0.03 2.7 OK
52.007 S10 -0.256 0.000 0.02 2.7 OK
S1.005 S6 -0.137 0.000 0.09 7.4 OK
$3.000 s12 -0.222 0.000 0.00 0.0 OK
S$3.001 S13 -0.146 0.000 0.26 12.5 OK
S4.000 S14 -0.122 0.000 0.01 0.1 OK
S$3.002 S14 -0.157 0.000 0.20 12.4 OK
$5.000 S16 -0.137 0.000 0.32 15.4 OK
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Page 8

240 Blackfriars Road

London
SE1 8NW

Date 29/01/2019 16:00

File Phase 1 SW

Designed by LFEBR

(Below Groun... |Checked by

Micro Drainage

Network 2018.1

sS3.
s3.
s3.
S6.
S6.
S6.
s3.
s3.
s3.

Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

PN

003
004
005
000
001
002
006
007
008

US/MH
Name

S15
s1l6
S17
523
s21
522
sS18
s19
520

s3.
s3.
s3.
S6.
S6.
S6.
sS3.
sS3.
s3.

PN

003
004
005
000
001
002
006
007
008

Return Climate First (X) First (Y) First (2) Overflow

Storm Period Change Surcharge Flood Overflow
15 Winter 1 +0%
15 Winter 1 +0%
120 Winter 1 +0%
15 Winter 1 +0%
15 Winter 1 +0%
120 Winter 1 +0%
120 Winter 1 +0%
120 Winter 1 +0%
120 Winter 1 +0%
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow
Name (m) (m3) Cap. (1/s) (1/s) Status
S15 -0.136 0.000 0.32 27.7 OK
s1l6 -0.157 0.000 0.45 27.9 OK
S17 -0.131 0.000 0.17 9.9 OK
523 -0.198 0.000 0.25 24.6 OK
s21 -0.167 0.000 0.40 24.8 OK
522 -0.138 0.000 0.15 8.2 OK
sS18 -0.181 0.000 0.09 7.3 OK
S19 -0.156 0.000 0.07 6.9 OK
520 -0.123 0.000 0.06 6.5 OK

Water

Act.

44 .
43.
43.
44 .
43.
43.
43.
43.
43.

Level
Exceeded

Level

(m)

413
822
794
041
816
795
794
819
821
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Page 1

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 16:04

File Phase 1 SW (Below Groun..

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

Summary of Critical Results by Maximum Level

(Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000

Hot Start (mins) 0

Hot Start Level (mm) 0

Manhole Headloss Coeff (Global) 0.500
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs
Number of Online Controls
Number of Offline Controls

Synthetic

Additional Flow - % of Total Flow 40.000
MADD Factor * 10m3/ha Storage 2.000

Inlet Coeffiecient 0.800

Flow per Person per Day (l/per/day) 0.000

0 Number of Storage Structures 3
4 Number of Time/Area Diagrams 0
0 Number of Real Time Controls 0

Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.900 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile (s)

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440

Return Period(s) (years) 30

Climate Change (%) 0
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S1.000 S1 15 Winter 30 +0% 30/15 Summer 38.421
S1.001 S2 120 Winter 30 +0% 30/15 Summer 38.325
S1.002 S3 180 Winter 30 +0% 30/30 Summer 38.297
S1.003 S4 180 Winter 30 +0% 30/15 Winter 38.305
S1.004 S5 180 Winter 30 +0% 30/120 Winter 38.148
S2.000 S6 15 Winter 30 +0% 39.017
S2.001 S7 15 Winter 30 +0% 38.763
52.002 S8 15 Winter 30 +0% 30/15 Summer 38.393
S2.003 S6 15 Winter 30 +0% 30/15 Summer 38.309
S2.004 S7 240 Winter 30 +0% 38.201
S2.005 S8 240 Winter 30 +0% 30/60 Winter 38.199
S2.006 S9 240 Winter 30 +0% 30/60 Winter 38.210
S2.007 S10 240 Winter 30 +0% 30/60 Winter 38.146
S1.005 S6 240 Winter 30 +0% 30/60 Summer 38.144
S3.000 S12 15 Summer 30 +0% 44.786
S3.001 S13 15 Summer 30 +0% 44.786
S4.000 S14 15 Winter 30 +0% 44.652
S$3.002 S14 15 Winter 30 +0% 44.652
S5.000 Sl6 15 Winter 30 +0% 44.622
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Page 2

240 Blackfriars Road

London
SE1 8NW

Date 29/01/2019 16:04

File Phase 1 SW

(Below Groun..

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
S1.000 S1 0.046 0.000 0.67 102.4 SURCHARGED
S1.001 S2 0.103 0.000 0.41 50.8 SURCHARGED
S1.002 S3 0.188 0.000 0.08 8.1 SURCHARGED
S1.003 sS4 0.238 0.000 0.09 7.7 SURCHARGED
S1.004 S5 0.053 0.000 0.05 7.3 SURCHARGED
S$2.000 S6 -0.139 0.000 0.31 17.3 OK
52.001 S7 -0.133 0.000 0.35 25.4 OK
S2.002 S8 0.069 0.000 0.49 32.9 SURCHARGED
52.003 S6 0.010 0.000 1.00 107.3 SURCHARGED
S2.004 S7 -0.029 0.000 0.16 21.1 OK
52.005 S8 0.084 0.000 0.05 5.2 SURCHARGED
S2.006 S9 0.134 0.000 0.06 4.9 SURCHARGED
52.007 S10 0.085 0.000 0.04 4.8 SURCHARGED
S1.005 S6 0.204 0.000 0.11 9.7 SURCHARGED
$3.000 s12 -0.139 0.000 0.02 0.8 OK
S$3.001 S13 -0.069 0.000 0.82 38.5 OK
S4.000 S14 -0.053 0.000 0.03 0.4 OK
S$3.002 S14 -0.097 0.000 0.61 38.4 OK
$5.000 S16 -0.043 0.000 0.76 36.5 OK
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Page 3

240 Blackfriars Road

London

SE1 8NW

Date 29/01/2019 16:04

File Phase 1 SW

(Below Groun..

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

sS3.
s3.
s3.
S6.
S6.
S6.
s3.
s3.
s3.

PN

003
004
005
000
001
002
006
007
008

Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

US/MH
Name

sS3.
s3.
sS3.
S6.
S6.
S6.
sS3.
s3.
s3.

S15
sl6
S17
523
s21
522
s18
s19
520

PN

003
004
005
000
001
002
006
007
008

Return Climate

Period Change

+0%
+0%
+0%
+0%
+0%
+0%
+0%
+0%
+0%

Surcharged Flooded
Volume
(m3)

Storm
15 Winter 30
60 Winter 30
120 Winter 30
60 Winter 30
120 Winter 30
120 Winter 30
120 Winter 30
120 Winter 30
120 Winter 30
US/MH Depth
Name (m)
S15 0.003
S16 0.179
S17 0.188
S23 -0.098
s21 0.132
S22 0.181
S18 0.136
S19 0.155
520 0.191

O O O O o oo oo

.000
.000
.000
.000
.000
.000
.000
.000
.000

Water

First (X) First (Y) First (Z) Overflow Level

Surcharge Flood Overflow Act. (m)
30/15 Winter 44.552
30/15 Summer 44,158
30/15 Summer 44.113

44,141
30/15 Winter 44,115
30/15 Winter 44,114
30/30 Summer 44,111
30/30 Summer 44,130
30/15 Winter 44,135
Pipe

Flow / Overflow Flow Level

Cap. (1/s) (1/s) Status Exceeded

0.87 74 .4 SURCHARGED

0.63 38.7 SURCHARGED

0.40 22 .9 SURCHARGED

0.32 31.6 OK

0.30 18.6 SURCHARGED

0.34 18.5 SURCHARGED

0.16 13.1 SURCHARGED

0.12 11.7 SURCHARGED

0.10 10.4 SURCHARGED
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Ramboll UK Ltd Page 1

240 Blackfriars Road
London
SE1 8NW

Date 29/01/2019 16:06 Designed by LFEBR
File Phase 1 SW (Below Groun... |Checked by

Micro Drainage Network 2018.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 40.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 4 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.900 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 100
Climate Change (%) 40
Water
US/MH Return Climate First (X) First (Y) First (2Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 S1 15 Winter 100 +40% 100/15 Summer 38.957
S1.001 S2 180 Winter 100 +40% 100/15 Summer 38.846
S1.002 S3 180 Winter 100 +40% 100/15 Summer 38.823
S1.003 S4 180 Winter 100 +40% 100/15 Summer 38.831
S1.004 S5 240 Winter 100 +40% 100/15 Summer 38.542
S$2.000 S6 15 Winter 100 +40% 39.053
S2.001 S7 15 Winter 100 +40% 100/15 Summer 38.962
S$2.002 S8 15 Winter 100 +40% 100/15 Summer 38.749
S$2.003 S6 15 Winter 100 +40% 100/15 Summer 38.656
S2.004 S7 240 Winter 100 +40% 100/15 Summer 38.637
S2.005 S8 240 Winter 100 +40% 100/15 Summer 38.635
S2.006 S9 240 Winter 100 +40% 100/15 Summer 38.645
S2.007 S10 240 Winter 100 +40% 100/15 Summer 38.540
S1.005 S6 240 Winter 100 +40% 100/15 Summer 38.537
S3.000 S12 15 Winter 100 +40% 100/15 Summer 45.558
S$3.001 S13 15 Winter 100 +40% 100/15 Summer 45.562
S4.000 S14 15 Winter 100 +40% 100/15 Summer 45.414
S$3.002 S14 15 Winter 100 +40% 100/15 Summer 45.423
$5.000 S16 15 Winter 100 +40% 100/15 Summer 45.462
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Ramboll UK Ltd

Page 2

240 Blackfriars Road

London
SE1 8NW

Date 29/01/2019 16:06

File Phase 1 SW

(Below Groun..

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

S1.
S1.
sl1.
S1.
s1.
S2.
s2.
S2.
S2.
S2.
s2.
S2.
s2.
S1.
s3.
S3.
S4.
s3.
S5.

PN

000
001
002
003
004
000
001
002
003
004
005
006
007
005
000
001
000
002
000

US/MH
Name

s1
S2
S3
sS4
S5
S6
S7
S8
S6
S7
S8
S9
s10
S6
s12
S13
S14
S14
S16

Surcharged Flooded
Depth

(m)

el eNelNeNeNeNeNeNe e Neo e Ne e Ne No e Neo Ne

.582
.624
.714
.764
.447
.103
.066
.425
.357
.407
.520
.569
.479
.597
.633
.707
.709
.674
.797

Volume
(m3)

el eNelNeNeNeNeNeNe e Ne oo Ne e No e NeoNe

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

Cap.

H O O OO O0OO0OO0OOHFH OOOOOO O

.22
.55
.10
.11
.07
.56
.62
.97
.88
.29
.05
.06
.04
.16
.12
.15
.35
.76
.24

Pipe
Flow / Overflow Flow
(1/s) (1/s)

186.
69.
10.

9.
9.
31.
45.
65.

201.

38.
5.
5.
5.

14.
4.

54.
3.

48.

59.

O 00 NOYOONODNE U WO IN WL

Status

FLOOD
FLOOD
FLOOD
FLOOD

RISK
RISK
RISK
RISK

SURCHARGED

OK

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

FLOOD
FLOOD
FLOOD
FLOOD
FLOOD

RISK
RISK
RISK
RISK
RISK

Level
Exceeded
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Ramboll UK Ltd

Page 3

240 Blackfriars Road

London

SE1 8NW

Date 29/01/2019 16:06

File Phase 1 SW

(Below Groun...

Designed by LFEBR
Checked by

Micro Drainage

Network 2018.1

S3.
s3.
s3.
S6.
S6.
S6.
s3.
s3.
s3.

PN

003
004
005
000
001
002
006
007
008

Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

US/MH
Name

S15
sl6
S17
523
s21
522
S18
s19
520

S3.
s3.
s3.
S6.

56
S6

PN

003
004
005
000

.001
.002
sS3.
s3.
s3.

006
007
008

Storm

15
120
120

60
120
120
120
120
120

Return Climate
Period Change

Winter

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

US/MH
Name

S15
sl6
S17
523
s21
522
S18
s19
520

Surcharged Flooded

100
100
100
100
100
100
100
100
100

Depth

(m)

el elNelNeNeNeNeoNe Nel

.730
.683
.695
.429
.640
.688
.643
.654
.685

+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%

Volume
(m?)

.000
.000
.000
.000
.000
.000
.000
.000
.000

el elNelNeNeNeNeNe Nel

Water
First (X) First (Y) First (2) Overflow Level
Surcharge Flood Overflow Act. (m)
100/15 Summer 45.279
100/15 Summer 44,662
100/15 Summer 44,620
100/15 Summer 44.668
100/15 Summer 44,623
100/15 Summer 44,621
100/15 Summer 44,618
100/15 Summer 44,629
100/15 Summer 44,629
Pipe
Flow / Overflow Flow Level
Cap. (1/s) (1/s) Status Exceeded
1.22 105.3 SURCHARGED
0.68 41.6 SURCHARGED
0.71 41.2 SURCHARGED
0.56 56.1 SURCHARGED
0.56 34 .2 SURCHARGED
0.62 33.7 SURCHARGED
0.22 18.5 SURCHARGED
0.17 16.8 SURCHARGED
0.14 14.9 SURCHARGED
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PHASE 1 DRAINAGE STRATEGY AND SUDS REPORT REV.01
STATION HILL, READING

APPENDIX 4
THAMES WATER ASSET PLAN

RAMEGLL

32



controll of H . Stionety Ofve, lcence s WUBSB557, AL S/ALS Standard/2009 1444288

Crown Copyright Reserved.

Reading staion

REPLACE EXISTING FOUL WATER

o T (-
ggvr\‘lﬁlé:_ﬁgln :?_Lirg_lrll\lﬁe T ”’/C —) | REPLACE EXISTING SURFACE
FWIMH 3602 - —| WATER SEWER, SUBJECT TO
- s —======-Juu!{ PROPOSED SITE LEVELS

RISK: CONDITION OF EXISTING
SEWER AND LARGE DIAMETER
SEWER UNKNOWN

=
EXISTING THAMES WATER
SURFACE WATER MANHOLE TO
CONNECT PROPOSED DRAINAGE
TW SWMH 3653:
COVER LEVEL 39.07
INVERT LEVEL 37.54

EXISTING THAMES
WATER SEWER
(1.1M X 0.75M)

EXISTING THAMES WATER
SURFACE WATER MANHOLE
7| TO CONNECT PROPOSED
/ //| DRAINAGE

/| TW SWMH 2752:
’ /| COVER LEVEL 38.90
INVERT LEVEL 37.14

! ‘1 EXISTING THAMES WATER FOUL
| “o‘ WATER MANHOLE TO CONNECT
‘ PROPOSED DRAINAGE

TW FWMH 4606:

COVER LEVEL 41.29 L
INVERT LEVEL 39.93
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any kind
whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.
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EAGLE hardcopy facility - Normal Map.
The plot is centred on (471378, 173707 ), which isin SU7173NW. Printed on 9 April 2009 at 15:34:49 by RIMISSON.

Comments:
Sewer plan

PROPOSED SURFACE
WATER DRAINAGE

PROPOSED FOUL WATER
DRAINAGE



LFEBR
Callout
EXISTING THAMES WATER SURFACE WATER MANHOLE TO CONNECT PROPOSED DRAINAGE
TW SWMH 3653: 
COVER LEVEL 39.07
INVERT LEVEL 37.54


LFEBR
Callout
EXISTING THAMES WATER FOUL WATER MANHOLE TO CONNECT PROPOSED DRAINAGE
TWO NEW FOUL WATER DRAINAGE CONNECTIONS PROPOSED BETWEEN EXISTING TWMH 2701 AND TWMH 4706 TO EXISTING LARGE DIAMETER SEWER


LFEBR
Callout
EXISTING THAMES WATER SEWER (1.1M X 0.75M)

LFEBR
Polygon

LFEBR
Callout
SITE BOUNDARY

LFEBR
Callout
EXISTING THAMES WATER SURFACE WATER MANHOLE TO CONNECT PROPOSED DRAINAGE
TW SWMH 2752: 
COVER LEVEL 38.90
INVERT LEVEL 37.14

LFEBR
Line

LFEBR
Line

LFEBR
Callout
EXISTING THAMES WATER SURFACE WATER MANHOLE TO CONNECT PROPOSED DRAINAGE
TW SWMH 3553: 
COVER LEVEL 45.49
INVERT LEVEL 43.51


LFEBR
Callout
REPLACE EXISTING SURFACE WATER SEWER, SUBJECT TO PROPOSED SITE LEVELS


LFEBR
Callout
REPLACE EXISTING FOUL WATER SEWER FROM POTENTIAL CONNECTION AT EXISTING TW FWMH 3602.
RISK: CONDITION OF EXISTING SEWER AND LARGE DIAMETER SEWER UNKNOWN

LFEBR
Callout
EXISTING THAMES WATER FOUL WATER MANHOLE TO CONNECT PROPOSED DRAINAGE
TW FWMH 3502: 
COVER LEVEL 45.59
INVERT LEVEL 41.92


LFEBR
Line

LFEBR
Line

LFEBR
Text Box
PROPOSED SURFACE WATER DRAINAGE

LFEBR
Text Box
PROPOSED FOUL WATER DRAINAGE

LFEBR
Callout
EXISTING THAMES WATER FOUL WATER MANHOLE TO CONNECT PROPOSED DRAINAGE
TW FWMH 4606: 
COVER LEVEL 41.29
INVERT LEVEL 39.93



