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1. Introduction

1.1 General

AtkinsRéalis has been commissioned to prepare a drainage strategy to support the planning
application for the proposed redevelopment of a section of the existing main building at the College of
Haringey, Enfield and Northeast London Tottenham Campus, N154RU, National Grid reference TQ
533598 189294. The proposed works involves the demolition of a section of the existing main building
and the construction a new four-storey building.

This report reviews the existing surface water and foul sewer drainage networks around the proposed
development. From the outcome of the drainage review, the report proposes an appropriate drainage
strategy for the proposed development.

1.2 The Site

The entire college site area is 1.19 hectares, this is defined by redline boundary as shown in Figure 1-
1. The section of site that is proposed for redevelopment is 620m?, this is defined by the yellow
boundary in figure 1-1. Access to the site is through the existing Town Hall Approach Road which
leads to the High Road.

The proposed design consists of a new four-storey building that will comprise of construction
workshops (carpentry, joinery, fabrication and welding, heating, and plumbing and electrical
installation) along with science and ICT classrooms.

Figure 1-1 - Site Location Plan (Ref: Google Map)
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2. Existing Site Features

21 Topography

The site is flat with levels ranging approximately from 14.40m Above Ordnance Datum (AOD) at the
north of the site to 14.63m AOD to the south of the site (Refer Appendix A.3). The site is mainly made
up of hardstanding area with pedestrian and vehicular parking provisions close the development.
There is an existing Tower Block to the east of the development and existing Building Block to the
west of the development, the primary access to the section of site that is being redeveloped is through
the existing Town Hall Approach Road.

2.2 Ground Investigation

A geo-environmental and geotechnical assessment was carried out by RSK Geosciences in May
2023(Ref: 1922791-01(00)). The study indicates that the site comprises of London Clay and made
ground.

The made ground, extends to a depth of 2.8m Below Ground Level (bgl), it is understood this is made
up of a cohesive matrix with brick, asphalt, concrete and ceramic. The made ground is underline by
London Clay which extends to a depth of 28m below the existing made ground.

The site is identified as being in zone 2 of the groundwater source protection zone (SPZ).

2.3 Existing Drainage and Discharge rates

A drainage condition and connectivity survey (CCTV) was undertaken by Laser Surveys in June 2023
(Ref: 1879/2, Appendix A.1). From the outcome of the CCTV survey, there is a surface water
drainage network that runs from west to east of the site. This discharges to an existing manhole
located in the eastern section of the site (MH SW128, Cover Level (CL) 14.35m AOD, Invert level (IL)
12.27m AOD, Refer Appendix A.1).

A review of the foul water drainage network shows a similar route where the foul water discharges
into an existing combined sewer manhole (MH CW132, CL 14.32m AQOD) in the eastern section of the
college’s site boundary. It was noted in the CCTV Survey that an existing 150mm foul water pipe
which runs underneath the existing main building at southern side of the proposed development was
incomplete (Appendix A.1).

From the utility search report (Ref: 424990 A.2) obtained, there is an existing Thames Water (TW)
surface water network within the college boundary. The surface water network discharges into
existing Thames Water sewer TWMH 6326 (CL 14.11m AQOD, IL 12.12m AOD) located within Town
Hall Approach Road. The existing foul water network discharges into existing Thames Water manhole
TWMH 6327 (CL 13.94m AOD, IL 9.88m AOD) in Town Hall Approach Road (Appendix A.2).

A high-level hydraulic model was prepared to assess existing discharge rates from the existing
building. The following criteria were used for the development of the model.

e Impermeable area of 620 m%
e For simulations FEH data used,
e Cvvalue of 0.75 and 0.84 is used for summer and winter rainfall events.
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Table 2-1 summarises the rates for surface water runoff rate events. It is noted that existing flows are
discharged unattenuated into the existing drainage network. Refer to Appendix F for the hydraulic
model output of the existing surface water model.

Table 2-1 — Existing Runoff Rates

Design Events Existing runoff rates (l/sec)
1in1 8.2

1in 30 17.1

1in 100 21.3

1in 100 + 40% CC 21.9
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3. Proposed Drainage Strategy

3.1 Overview

This section provides details of the justification for the selected surface water drainage strategy. A
completed Haringey Council drainage proforma as also been included in Appendix D.

3.2 Planning Legislations

The following local plans/polices/guidance and regulations have been reviewed and considered within
the proposed Drainage Strategy.

3.2.1 National Planning Policy Framework (NPPF) 2023

The National Planning Policy Framework sets out the Government’s planning policies for England and
how these should be applied. It provides a framework within which locally prepared plans for housing
and other development can be produced.

It states that developments should incorporate sustainable drainage systems, unless there is clear
evidence that this would be inappropriate (Clause 173).

3.2.2 DEFRA Non-statutory Technical Standards for
Sustainable Drainage Systems (2015)

This document sets out non-statutory technical standards for sustainable drainage systems. They
should be used in conjunction with the National Planning Policy Framework and Planning Practice
Guidance.

1. S5&: Where reasonably practicable, for developments which have been previously developed,
the runoff volume from the development to any highway drain, sewer or surface water
body in the 1 in 100-year, 6-hour rainfall event must be constrained to a value as close
as is reasonably practicable to the greenfield runoff volume for the same event but
should never exceed the runoff volume from the development site prior to redevelopment for
that event.

2. S6: Where it is not reasonably practicable to constrain the volume of runoff to any drain,
sewer or surface water body in accordance with S5 above, the runoff volume must be
discharged at a rate that does not adversely affect flood risk.

3. S7: The drainage system must be designed so that, unless an area is designated to hold
and/or convey water as part of the design, flooding does not occur on any part of the site
for a 1 in 30-year rainfall event.

4. S8: The drainage system must be designed so that, unless an area is designated to hold
and/or convey water as part of the design, flooding does not occur during a 1 in 100-year
rainfall event in any part of: a building (including a basement); or in any utility plant
susceptible to water (e.g. pumping station or electricity substation) within the development.

5. S9: The design of the site must ensure that, so far as is reasonably practicable, flows
resulting from rainfall in excess of a 1 in 100-year rainfall event are managed in
exceedance routes that minimise the risks to people and property.
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3.2.3 Haringey London: SuDS Design Requirements
for LLFA Technical Assessment

The Haringey London SuDS Design Requirements for LLFA Technical Assessment states:
6. S4.1: Source control — Runoff should be dealt with as close as possible to where it falls.

Keeping runoff at or near the surface — Careful consideration is required when
determining how runoff will be collected and conveyed through the site.

Controlling flow — Flow controls should be designed so that they can be simply understood
and easily accessible. No minimum threshold is set for the control of flows, however design
should ensure that the flow control is protected from blockage.

7. S4.5: To decrease the risk of flooding and environmental impact, applicants should seek to
minimise the quantity of runoff from a site. Applicants should consider all potential means for
reuse and minimisation of discharge of flows from a site.

8. S4.7: Any rainfall on the site which does not infiltrate will occur as runoff. As rainfall
intensities increase the rate of runoff increases. The rate of runoff from developed
impermeable areas will be significantly greater than pre-development permeable areas. In
accordance with Haringey Development DPD Policy DM25, developments should ensure that
there is no increase in flood elsewhere and should seek to achieve Greenfield (GF) rates of
runoff.

9. S4.7:In applying the 50% betterment approach, the applicant should seek to establish the
capacity of the existing drainage network (where this solely serves the site), with the aim of
reducing flows discharging from the site via the drainage infrastructure by 50%. Where the
existing capacity of the storm sewer network serving the site cannot determined then runoff
rates should be limited to a maximum of 3 x GF rate for the respective return period.

10. S4.9.2: Climate Change - To account for climate change, rainfall intensities should be
increased by intensity relevant at the time of submission with allowance made within
conveyance and storage calculations. At the time of issue LBoH would recommend making
allowance for 30% increase in rainfall intensities to allow for Climate Change with sensitivity
testing carried out using 40% increase in rainfall intensities. Any reduction from DEFRA
recommendations current at the time of making the application should be agreed as part of
the pre-application discussion. Hence, 40% CC is considered for all further calculations.

11. SuDS Flows and Volumes — LLFA Technical Assessment Proforma: Storage for the 1 in
30 year must be fully contained within the SuDS components. Note that standing water within
SuDS components such as ponds, basins and swales is not classified as flooding. Storage
should be calculated for the critical duration rainfall event.

12. SuDS Flows and Volumes — LLFA Technical Assessment Proforma : Runoff generated
from rainfall events up to the 1in 100 year will not be allowed to leave the site in an
uncontrolled way. Temporary flooding of specified areas to shallow depths (150-300mm) may
be permitted in agreement with the LLFA.

3.2.4 Other Design Standards

The surface water drainage system has been designed to the following design criteria in accordance
with CIRIA C753 SuDS Manual:

e No surcharging in a 1 in 1-year storm event (Sewerage Sector Guidance, C 6.4, Page No 59).
¢  Minimum pipework self-cleaning velocity is 1m/s (BS EN 752:2017).
e Maximum allowed distance between manholes is 90m. (BS EN 752:2017, Table NA.4).
o Where possible, the excess runoff generated by the proposed development during the 1 in
100-year, 6-hour storm even shall be attenuated onsite.
e The following impermeable factors (PIMP) shall be used:
= Access roads, hardstanding, parking and roofs: 100%
= Landscape area: 0% (Sewerage Sector Guidance, C 6.1, Page No 57)
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e For simulations, Cv value of 0.75 and 0.84 shall be used for summer and winter rainfall
events.

e FEH data shall be used for simulation.

3.3 SuDS Evaluation

A full suite of the SuDS options was evaluated for the surface water drainage system. The evaluation
considered the following:

e Attenuation, amenity, biodiversity, and treatment properties of each SuDS element.
e Planning legislation (as described in Section 3.2).

e Site spatial constraints; accessibility, maintenance, and ownership arrangements (which
affect the implementation of SuDS).

The results of the evaluation and proposed solution are summarised in Table 3-1

Table 3-1 - SuDS Evaluation

SuDS Type Evaluation Comments Conclusion

Rainwater Harvesting Rainwater harvesting is a viable option for Not proposed.
recycling surface water runoff from rainfall
events, however due to the intermittent
nature of rainfall events throughout the year
this methodology is considered not to be
sustainable

Green/Blue Roofs A Green Roof is proposed on the rooftop Green Roof is proposed on
(fourth floor) to provide biodiversity benefits.  the roof of the fourth floor.

A blue roof is not proposed as it increases
building loads, and the continuous
movement of water within the membrane
presents unquantifiable structural
challenges.

Infiltration Systems Infiltration systems are assumed not viable Not viable.
due to the makeup of the site’s geology. It is
understood that the London Clay formation
at the site extends to a depth of 28m below
the made ground. London Clay formation is
considered impermeable in nature and not
suitable for infiltration systems.

Proprietary Treatment Not deemed to be required to the surface Not proposed.
Systems water drainage system.
Filter Strips Space constraints and low permeability of Not viable.

the site prevents the use of filter strips.

Filter Drains Space constraints limit the use of filter Not viable.
drains.
Dry/Wet Swales Space constraints limit the use of swales. Not viable.
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Bio Retention Gardens

Space constraints limit the use of swales.

Not viable.

Tree Pit Drainage

Trees are not proposed within the
development boundary due to area
constraints.

Not proposed.

Porous Pavements

Most of the site is built up with buildings and
hardstanding area, hence limited provision
for porous pavements.

Not viable.

Attenuation Storage
Tanks

Attenuation Tanks are considered as viable
options to provide sufficient attenuation
storage and manage surface water
discharge into the drainage network.

Viable — Proposed.

Detention Basins

Insufficient space on site.

Not viable.

Ponds/Wetlands

Most of the site is currently covered with
buildings and hardstanding and therefore
this will limit the provision of pond / wetlands
due to space constraints.

Not viable.

3.4 Outfall Strategy

The CIRIA C753 Drainage Hierarchy was assessed and is summarised in Table 3-2.

Table 3-2 - CIRIA C753 Outfall Hierarchy Evaluation

Hierarchy

Evaluation Comments

1. Infiltration

Infiltration systems are assumed not viable due to
London Clay formation at shallow depths with
approximate thickness of 28m below the made ground.
London Clay formation is not suitable for infiltration
systems since it is impervious by nature.

2. Discharge to Surface
Waters

No watercourses in the vicinity of the site.

3. Discharge to surface water
sewer, highway drain, or
another drainage system

Proposed surface water discharge into existing Thames
Water drainage network.
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4. Discharge to a combined Not applicable.
sewer

The outcome of evaluation concludes that the viable option is to discharge surface water runoff to the
existing drainage network, which discharges into the existing Thames Water's drainage network within
the site.

The Lead Local Flood Authority (LLFA) has been engaged and it has been agreed with the LLFA to
discharge surface water into the existing Thames Water drainage network.

The proposed surface water runoff from the new building will be attenuated in an underground
attenuation tank. It is proposed to pump the attenuated surface water into an existing inspection
chamber (IC SW 16, Ref- N 1879/3 Drainage condition and connectivity survey, CL 14.23m, IL
13.43m OAD) located at the northeast corner of the new building. The drainage network from the
inspection chamber discharges into an existing manhole (MH SW 128, Ref- N 1879/3 Drainage
condition and connectivity survey, CL 14.35m, IL 12.27m OAD, Refer Appendix A.1). Results from
the hydraulic model is provided in Appendix G. A Section 106 indirect connection agreement will be
required to discharge to Thames Water sewer network.

3.5 Proposed Discharge Rate

The greenfield flow rate for the site has been estimated using the Environment Agency (EA) guidance
‘Rainfall runoff management for developments — Report — SC030219’ using the ‘Institute of Hydrology
Report No. 124 (IH124) methodology for the Flood Estimation for Small Catchments’. The greenfield
equivalent run-off rates have been calculated using the ‘Interim Code of Practice for Sustainable
Drainage Design variant of IH124’. The calculated greenfield rate is 0.24l/s (Appendix B).

In order to avoid blockage and to achieve self-cleansing velocity a practicable minimum discharge
rate of 2l/s is proposed. This has been agreed with the London Borough of Haringey. The drainage
strategy proposed involves discharging surface water from the proposed development into an existing
surface water manhole located within the site boundary at a rate of 2I/s. The proposed discharge rate
will provide betterment to the existing runoff. The rates of betterment are shown in Table 3-3.

Table 3-3 — Qgar Greenfield Run-Off Rates (Ips)

Discharge Q1 year Q30 Q100 Q100
rates(l/s) year year year+40%cc
Pre-redevelopment 8.2 17.1 21.3 21.9

existing rates

Proposed rates 2 2 2 2

% Betterment 75.60% 88.30% 90.61%  90.86%

5219902-ATK-XX-XX-RP-C-00001
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3.6 Proposed Drainage Solution

The proposed drainage strategy is designed to reduce peak flows using the following viable SuDS
features below:

e Green Roofs
e Attenuation Storage Tanks

Green Roofs

A green roof is proposed for biodiversity on the fourth floor roof of the new building with a plan area of
273m2,

The green roof will have an area of living vegetation, installed on the roof of the building. This will
provide biodiversity benefits with ecological value as well as reduction in the rate of surface water
runoff.

There are two types of a green roof:

e Intensive: deeper substrates that can support a wide variety of planting.

e Extensive: low substrate depths, simple planting with low maintenance requirements.
The key principles for these systems include:

e The green roof does not only create a biodiverse habitat but also will absorb the first 5mm of
rainfall.

e The green roof systems are recommended to have zero fall along the subgrade which is
appropriate for structural roof finish.

e Improvement of water quality by retaining the first 5mm of rainfall onsite. Contaminants and
silts are often mobilised by the first flush rainfall event (5mm). Thus, by retaining this 5mm of
rainfall, contaminants are managed upstream whereby reducing the likelihood of polluting
downstream watercourses. Some contaminants can also be filtered out or broken down by
bacteria living in the green roof substrate.

Attenuation Storage Tank
The attenuation tanks are proposed to be a geo-cellular units construction such as the Polystorm
modular cell system (or similar approved), see Figure 3-1. The attenuation strategy and the upstream

green roof catchments will contribute to the reduction of silt build-up in the network.

The proposed attenuation tank is proposed to have a storage volume of 36.5m3, plan area of 32m?
and depth of 1.20m (with 95% voids).

5219902-ATK-XX-XX-RP-C-00001
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Polystorm
B . modularcell

Pipe connection
location

Figure 3-1 — Polystorm Attenuation Crates (Ref: Polystorm Technical Guide, May 2011, pg. 17)

3.7 Water Quality

As noted in Section 3.3 SuDS are proposed for the drainage strategy of the development, and will
enhance the water quality as follows:

e Green Roofs: Treatment is provided as the rainwater percolates through the Green Roofs
substrata (including physical, biological, and chemical treatment through the soil and root up-

take zone).

The interception of surface water runoff from the Green Roof will be for the first 5mm of a rainfall
event, whereby improving water quality from the site. This benefit is also identified in CIRIA C753.

3.8 Amenity and Biodiversity

Table 3-4 summarises the amenity and biodiversity benefits achieved through implementation of the
currently proposed SuDS features. Landscape design is encouraged to propose any additional
elements where possible to maximise the amenity and biodiversity of the site.

5219902-ATK-XX-XX-RP-C-00001
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Table 3-4 — Amenity and Biodiversity Factors

SuDS Type Amenity Benefits Biodiversity Benefits

Green Roofs Green Roofs provide Green Roofs provide high
valuable amenity if the roof ecological value. They can help to
is to be accessed or conserve valuable habitat and
overlooked. They also biodiversity and can provide an
improve the thermal oasis of life in an urban
efficiency of the building, environment.

improve air quality, and
reduce noise levels.

Attenuation Attenuation tanks do not Attenuation tanks do not provide
Storage Tanks provide any direct amenity  any direct biodiversity benefits.
benefits.

3.9 Exceedance Assessment

As per Haringey council’'s SuDS design guidance, the design must ensure that extreme flows i.e.
rainfall in excess of a 1 in 100-year (+CC% allowance) can be managed in a safe and predictable
manner. Haringey LLFA advocates the distribution of storage within sub catchments across the site
layout and design of the site must ensure that flows resulting from rainfall in excess of a 1 in 100-year
(+CC allowance) rainfall event are managed in exceedance routes that minimise the risks to people
and property, and do not increase flood risk off site. The current design ensures that no flooding
occurs during 1 in 100-year (+40% climate change) rainfall event.
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4.

An existing 150mm foul sewer line and 100mm combined sewer was identified as running along the
existing building. The construction of the proposed building will show these drainage lines running
underneath the proposed building’s footprint (Refer Figure 4-1).

Foul Drainage

It is proposed to divert these sewers over the extent of the new building footprint and reconnect them
to the existing drainage network outside the footprint of the proposed building.

The foul sewer will be connected through a new inspection chamber IC FW13 (CL 12.90m, IL 11.55m
OAD) built on the line of the existing drainage route (Appendix C). The combined sewer will be
connected to existing combined sewer manhole (Appendix C).

x. FW
C 09 Ex. CW
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T e |
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a iz
’
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FOOTPRINT ‘
) )
o =
150mm Foul ) : k-
Sewer 5 Mixed Cable
100mm Combined - /,_cnamber#za
ISewer Gk |

Electrical
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Ex. FW
C 01

Ex. CW
C 02

Figure 4-1 — Existing Utilities and Proposed Building Footprint Overlay.

The foul discharge generated from the new building is proposed to drain by gravity in accordance with
BS EN 752:2017. Considering the number of toilets and washbasins proposed for the building, the
anticipated discharge rate from the building is 3.76l/sec. A new 150mm diameter network is proposed
to carry foul water from the new building, this will be connected to the existing re-routed foul water
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network. It is noted in the CCTV survey there is limited trace of the foul network (Appendix A.1),
hence, invert levels of the section diverted foul sewer have been computed based on assumed self-
cleansing slope values. The proposed foul drainage strategy is provided in Appendix C.

A Section 106 indirect connection agreement to discharge to the public sewer network will be required
in advance of any works. Thames Water has confirmed adequate capacity within the network to
manage foul water discharge from the proposed development (Appendix E).
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5. Maintenance and Operation

The maintenance of the proposed drainage systems are summarised below:

e Pipework system: Litter, debris removal and periodical jetting. The surface water and foul
water drainage has been designed for a self-cleansing velocity of 1m/s.

e Green Roofs (Table 12.5 in CIRIA C753): This will require biannual or annual maintenance,
except in the establishment stage (first 12 to 15 months) where more regular maintenance will
be required. All maintenance at roof level should comply with strict health and safety
requirements.

e Attenuation tank (Table no 21.3 in CIRIA C753): Monthly maintenance will be required to
clear out any debris from the catchment where it may cause risk to performance. A unit has
been selected that has full maintenance access to allow the unit to be flushed out.

e The pump equipment must be maintained at intervals of four times per year in commercial
premises and in accordance with the manufacturer's recommendation (specification for the
surface water pumping station, Quote no:MM1316R1, Refer Appendix F).

It is the responsibility of the contractor to ensure the integrity of the drainage system is maintained
during construction works. The contractor is to manage the drainage runoff including any pollutants
until the drainage system becomes fully operational.
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6. Conclusion

The proposed development involves demolition of a section of the existing main building and
construction of a new teaching building at The College of Haringey, Enfield and Northeast London
Tottenham Campus.

The surface water flows from new building is proposed to attenuate in an underground attenuation
tank and pumped into an existing inspection chamber (IC SW 16, Ref- N 1879/3 Drainage condition
and connectivity survey, CL 14.23m, IL 13.43m OAD) at a controlled rate of 2I/s, located at the
northeast corner of the new building. The existing inspection chamber ultimately discharges into the
existing Thames Water (TW) manhole (MH SW 128, Ref- N 1879/3 Drainage condition and
connectivity survey, CL 14.35m, IL 12.27m OAD).

Existing foul water drainage and a combined network present to the west of the existing building was
identified to clash with the footprint of proposed building. It is proposed to be rerouted to avoid the
identified clashes (Appendix C). The foul discharge generated from the new building is proposed to be
drained by gravity to a new 150mm diameter drainage network which will convey foul drainage from
the new building and proposed to be connected to the existing rerouted foul water network with a new
manhole IC FW11 (CL 14.20m, IL 12.70m OAD). Refer to Appendix C for the foul and storm water
drainage strategy.

A Section 106 indirect connection agreement will be required to discharge to Thames Water sewer
network. Thames water has confirmed there is adequate capacity within their network to
accommodate the proposed foul water discharge from the new development.
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Appendix A. Existing Information

A.1 CCTV Condition Survey
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

751C
751A
7536
7539
7537
751D
7538
751B
7508
7510
7509
7507
7512
7506
8502
631A
6301
8302
8401
7408
6403
7407
7406
741D
741C
6408
741F
641A
7403
7404
7405
6407
741E
74XR
741A
7402
6404
741B
641B
6409
6402
7401
831C
831l
821E
831F
831G
6217
6216
7207
721C
721Q
721R
722N
721
721H
7233
721S
721G
721T
721P
721F
7210
722L
721N
721E
721M
721D
721L
7213
721K
722M
7232
7229
721U
722Q
7238
7228
722F
722G
722H
722A
722
722J
722B
722K
722C
722D
7217
721Y
721X

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
15.5
15.7
15.46
15.27
n/a
15.12
15.51
15.7
15.62
14.8
14.78
14.73
15.96
14.89
14.77
n/a
n/a
16.24
n/a
n/a
n/a
15.25
15.54
16.6
n/a
n/a
n/a
15.61
16.85
n/a
n/a
16.86
16.9
15.65
n/a
n/a
n/a
n/a
n/a
12.87
12.76
11.58
n/a
n/a
n/a
n/a
n/a
n/a
12.41
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
12.4
12.38
n/a
n/a
12.63
12.13
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
12.89
14.09
14.14
13.71
n/a
12.3
13.28
12.56
10.94
13.24
13.49
12.56
11.33
13.67
13.38
n/a
n/a
14.49
n/a
n/a
n/a
13.5
13.62
14.78
n/a
n/a
n/a
14.56
14.98
n/a
n/a
12.35
15.01
14.62
n/a
n/a
n/a
n/a
n/a
11.29
11.31
10.09
10.27
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
10.27
n/a
n/a
10.72
10.41
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Manhole Reference

Manhole Cover Level

Manhole Invert Level

721W
721V
7206
7205
821H
821C
82XQ
82WY
821G
82XR
6104
711D
6106
711F
8102
8105
71XT
8113
8103
711E
8108
8107
7102
711C
711A
8110
7103
8109
6107
8101
8112
711B
8111
6108
6201
82XT
721A
8201
82WZ
8106
8104
7111
70TS
70RZ
70TT
70TP
701B
70VT
4504
4505
4506
5502
5501
5505
5504
5503
551A
551D
35WP
35WR
351C
35WW
35VY
6405
6406
6401
6504
7501
6503
6502
65WS
65WX
5507
651C
651B
551C
551F
651A
65WW
65WZ
34SS
34VQ
3412
34RZ
34WT
3411
34WR
34SR
3410
3409
3405
3407
3406

n/a
n/a
11.55
11.55
n/a
n/a
n/a
n/a
n/a
n/a
10.75
n/a
10.57
n/a
10.51
n/a
n/a
n/a
n/a
n/a
n/a
n/a
11.2
n/a
n/a
n/a
11.28
n/a
11.15
11.04
n/a
n/a
n/a
11.28
11.77
n/a
n/a
11.2
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
16.65
16.66
17.01
16.8
16.85
16.88
16.91
16.94
n/a
n/a
n/a
n/a
n/a
n/a
n/a
16.89
16.74
16.99
16.97
16.3
17.09
16.93
n/a
n/a
17.22
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
15.61
n/a
n/a
15.79
n/a
n/a
15.71
15.84
15.34
15.28
15.39

n/a
n/a
10.61
10
n/a
n/a
n/a
n/a
n/a
n/a
10.09
n/a
9.14
n/a
9.63
n/a
n/a
n/a
n/a
n/a
n/a
n/a
10.58
n/a
n/a
n/a
10.42
n/a
9.98
9.82
n/a
n/a
n/a
8.61
10.54
n/a
n/a
8.82
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
14.46
14.47
16.04
15.82
14.06
15.31
15.33
13.8
n/a
n/a
n/a
n/a
n/a
n/a
n/a
15.14
15.24
12.61
14.92
15.19
14.32
13.75
n/a
n/a
15.52
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
13.82
n/a
n/a
13.38
n/a
n/a
14.13
14.67
13.6
14.35
12.37

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk

Page 8 of 14



Manhole Reference

Manhole Cover Level

Manhole Invert Level

34WW
3408
34WX
34WP
4401
4402
4403
5401
5406
5402
5405
5404
5403
3311
321F
3308
3309
4303
4302
4301
4311
431J
431G
431E
431H
431K
521B
521A
5201
5202
531A
7237
7204
7220
722P
7236
7227
6214
7226
7202
7203
7201
6213
6202
6324
7307
6325
6327
6326
7306
7304
6315
6314
6313
6312
7301
7303
7302
3111
311
311H
4104
4103
4101
4102
311K
321C
321D
4201
4202
4203
5002
5001
5011
5104
5106
5105
5103
511A
5102
5101
5118
5117
5119
5121
5120
5206
5205
5203
5204
301F
6011
6001

n/a
16.1
n/a
n/a
16.8
17.12
16.98
17.04
17.09
17.11
17.15
16.98
16.97
n/a
n/a
13.96
14.02
13.92
14.01
13.83
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
14.61
n/a
n/a
12.95
n/a
n/a
n/a
12.8
13.34
12.9
12.97
13.09
12.79
13.9
14.72
14.47
13.42
14.38
13.94
14.11
13.7
13.67
15.35
15.05
15.15
15.14
14.39
14.51
14.84
n/a
n/a
n/a
11.76
11.8
11.97
11.93
n/a
n/a
n/a
12.41
12.5
12.48
10.99
11.01
10.58
11.1
10.64
10.74
11.1
n/a
11.16
11.13
11.25
11.4
11.5
12.15
12.15
n/a
12.85
13.79
13.8
n/a
10.44
10.35

n/a
14.89
n/a
n/a
14.88
15.52
15.6
15.46
16.08
15.73
16.31
15.74
14.37
n/a
n/a
11.9
13.31
11.07
13.13
12.99
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
10.08
13.15
n/a
n/a
9.43
n/a
n/a
n/a
10.98
11.91
11.06
11.14
11.08
11.74
12.1
12.24
12.63
12.36
12.67
9.88
12.12
12.89
12.28
12.23
10.47
12.47
10.54
12.93
13.73
13.15
n/a
n/a
n/a
10.6
9.86
10.1
10.94
n/a
n/a
n/a
11.51
10.37
11.49
9.61
9.2
9.71
9.05
8.64
9.94
9.75
n/a
9.33
9.83
9.42
9.98
9.5
10.13
9.63
n/a
9.76
9.93
10.6
n/a
8.39
9.8
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AVUN1620
Highlight

AVUN1620
Highlight

AVUN1620
Highlight

AVUN1620
Highlight

AVUN1620
Highlight


Manhole Reference Manhole Cover Level Manhole Invert Level

6102 10.37 9.41

601A n/a n/a

601B n/a n/a

6103 10.5 9.26

6003 10.35 7.75

6105 10.41 7.89

6004 10.36 9.05

6118 n/a n/a

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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Asset Location Search - Sewer Key

Public Sewer Types (Operated and maintained by Thames Water) Sewer Fittings Other Symbols

A& featurg i a sewer thal does not aflect the Biow inthe pipe, Examgplo: Symbols used on maps which do not fall under othar genaral categonies.
—-- Foul Sewer: A sewor designied 1o comey waste vator from demostc and o venit is a Stting o the funclion of a vent B 1o refease oxcess gas.
ndustrial Bources 10 & Ireabment works.

Change of Characteristic Pubibe | Privata Purniging
. Alr Wakes E Wlastar '*' Indicalon .‘..'f‘ Siation
Surface Water Sower: A sower designed 1o conmvesy surface walter (eg.
rain wator from rocfs, yords and cor parks) to rivors or walstcourses
I] Dam Chase = Vet = Invert Ll {:] Sl
. Combined Sewer: A sawar designed 10 commy both wasie water and
surfoco water from domestic and industrial sowrces 1o & treabmont works.
W e Areas
+ + Shu S
Eorm S o Lines denoting areas of Underpround Suneys. etc.
Operational Controls
= o = Foul Trunk Sewer : Suriace Trunk Sewsr
A Seatune in & sewer thal changes of diverts the fow in the sewer.
L Exampla:c A hydrobeake lmits the flow passng dosmstream,
+ Combined Trunk Sower e == Foul Rming Mai
e U Ancmany £ Drop Pips
Surfacs Water Rising Main el
o ising Combinsd Rising Man ™ e e ae
-
+ Vacuum -—["— Thasmes Waler Proposed
End ltems Ducts or Crossings
—M . VentPipe —t—t— Gallery End symbels appear 31 Bhe starl or end of & sewer pipe. Eximples: an 7" Dista nay contain high voRtage cables.
UndleSird Ensd al 1 $inrl of o Sowor indicates [hat Thames Water has no A Casarnam Plesse check with Thames Wabar.
knowledge of the position of the sewer upsiream of that symibal, Oufal
e o B Surface walsr s@ser ndicates that the discharges ko & stream
Other Sewer Types (Not operated and maintained by Thames Water) o rmar e 7] conaunsions
—— e —W—  Culvoried Watercourse T iniet i Cuifal w a2
-
i d - Undofined End r
—L Proposed e DcgaTeT Sapwer q // F—
o
S Caortent of this drainage Y Cwnarshp of this drainage
network 8 cumently unknown netwink & ourrently unknown
Mates:
1} All lrveds associated with the plans are 16 Ordriance Datuem Mewtyr. &) ‘'na’ or '0° on & manhole indicates that dots B unovaiabls.
Fj All eaiureenls on the plan ane et &) The bixadl axppeiaring alongside a sower ne indicates b imvemal dameles of the ppe in millimebens,
3) Arrceees (on grinaty bed sewers) ar fecks (on rising mains) indicale the direction ol fow Texl next 10 @ manbole indcabes the manhole relemence number and should Not be 1aken B85 3 MGESUTETONL
4} Most privato pipes are not shown on our plans, as in the past, this information has not beon ecorded, if you arg unsure about amy toxt or symbology, ploase contact Proporty Searches on 0800 00% 4540
Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13 Page 11 of 14

T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Appendix B. Micro drainage Source
Control Calculations

2, Rural Runoff Calculator m} ®
S| B
[ 1 1H 124
% 1H 124 Input Resulis
Retum Perod (Years) | Parily Urbanised Catchment (QBAR) QBAR nural {/5)
Area tha) 50.000 D 0.000 189.9
SAAR mm) Region | Region & QBAR urban 1/5)
ap
Sol 0.450 1399
Growth Curve [ (None) Caloulste
Return Period Flood
_ QBAR Q (100yrs) Q(1yrs) Q(zyrs) Q(5yrs) Q(10yrs) Q (20 yrs) Q (25 yrs) Q(30yrs) Q(50yrs) | Q(100yrs) | Q
Region (lis) {Us) {Us) {Us) Us) (Us) (Uis) (lis) {Uis) {Us) {Us)
Region 1 189.9 4709 161.4 1725 2278 2743 3244 3433 358.7 4033 470.9
189.9 4993 165.2 1735 2240 260.6 3242 344.0 360.2 4128 4903
Region 3 189.9 394.9 163.3 179.2 2373 275.3 .8 3239 3337 359.6 394.9
Region 4 189.9 487.9 157.6 170.2 2335 282.9 3375 356.6 3720 4181 487.9
Region 5 189.9 675.9 165.2 169.7 2449 3142 397.0 4295 456.1 539.6 675.9
e Region 6/Region 7 189.9 605.7 161.4 167.3 243.0 307.6 3803 407.8 4303 4974 605.7
\CP SUDS Region & 189.9 459.5 148.1 167.8 2335 282.9 3321 348.6 361.9 4021 459.5
Region 9 189.9 4139 167.1 176.3 2207 269.6 3007 3235 3348 367.6 4139
SRR Region 10 1899 3049 165.2 1768 2259 262.0 2085 3114 3219 3512 3049
FER Ireland National 189.9 3493 161.4 1823 227.8 256.3 2851 204.3 301.8 3228 349.3
Ireland East 189.9 360.7 161.4 182.3 220.7 262.0 2922 301.9 300.4 330.4 360.7
ReFH2 Ireland South 189.9 3493 1614 1823 2259 256.3 2851 2043 3018 3228 349.3
Greenficld Volume || ITE1and West 189.9 338.0 161.4 182.3 224.0 2525 278.4 286.7 293.2 314 338.0
Ireland Greater Dublin 189.9 4955 161.4 1747 260.1 3171 3717 389.2 4033 4424 4955
Greenfield Volume || N
(ReFH2)
oK Cancel Help
Enter Retum Period between 1 and 1000

QBAR rural for 50ha: = 189.9l/s

QBAR rural for 1ha: = 3.8l/s

QBAR rural for .062ha: = 0.24l/s
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Appendix C. Proposed Drainage
Strategy Layout
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SuDS Flows and Volumes — LLFA Technical Assessment Proforma

This form identifies the information required by Haringey LLFA to enable technical assessment of flows and
volumes determined as part of drainage / SuDS calculations.

Note : * means delete as appropriate; Numbers in brackets refer to accompanying notes.

SITE DETAILS

11 Planning application reference ...CCCG TOTTENHAM, NEW TEACHING BILDING ..........ccccvvvvnee
1.2 Site name: ..CCCG TOTTENHAM, NEW TEACHING BUILDING...

1.3 Total application site area® ... 620..m 2 ... 0.062...ha

VOLUME AND FLOW DESIGN INPUTS
2.1 Site area which is positively drained by SuDS @ ...620...m 2
2.2 Impermeable area drained pre development ®) ... 620m2 ...

2.3 Impermeable area drained post development @) ...620...m 2

2.4 Additional impermeable area (2.3 minus2.2)  ...0...m 2

2.5 Predevelopment use 4 Greenfield--Brownfield / Mixed*

2.6 Method of discharge Infiltration-waterbedy / storm sewer / combined-sewer*
2.7 Infiltration rate (where applicable) ... N/A

2.8 Influencing factors on infiltration ... N/A.........

2.9 Depth to highest known ground water table............... NA..............

2.10  Coefficient of runoff (Cv)® ... Cv of 100% for impermeable area......

2.11  Justification forCvused ... Sewer for Adoption

2.12  FEH rainfall data used (Note that FSR is no longer the preferred rainfall calculation method) ~ Y/N—
2.13  Will storage be subject to surcharge by elevated water levels in watercourse / sewer YN
2.14  Invert level at outlet (invert levelof final flow control) ... 12.415...mAOD

2.15  Design level used for surcharge water level at point of discharge4)...Not available...mAOD
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CALCULATION OUTPUTS

Sections 3 and 4 refer to site where storage is provided by attenuation and / or partial infiltration. Where all
flows are infiltrated to ground omit Sections 3 -5 and complete Section 6.

3.0 Defining rate of runoff from the site

31 Max. discharge for 1 in 5 year rainfall  ...32.25...l/s/ha, ...2...I/s for the site
3.2 Max. discharge for Qmed rainfall ...32.25......l1slha,...2...IIs for the site
3.3 Max. discharge for 1 in 30 year rainfall —...... 32.25...Islha, ...2......IIs for the site

3.4 Max. discharge for 1 in 100 year rainfall ...32.25...I/s/ha, ...2......I/s for the site
35 Max. discharge for 1 in 100 year plus 30%CC  ...... 32.25...lslha, ...... 2...I/s for the site

4.0 Attenuation storage to manage peak runoff rates from the site

3

4.1 Storage - 1in 5 year 9m ...0.014m3/m?2 (of developed impermeable area)
4.2 Storage - 1in 30 year () 15m ° ...0.024m3/m?
4.3 Storage - 1in 100 year ©) 21m 3 ...0.034m3/m2

4.4 Storage - 1 in 100 year plus 40%CC © 28.5m 3 ...0.051m3/m?

5.0 Controlling volume of runoff from the site

51 Pre development runoff volume(10) ..N/A for the site
5.2 Post development runoff volume (unmitigated) 19...NA  for the site
5.3  Volume to be controlled/does not leave site s.2-51)...NA  for the site

54  Volume control provided by

Interception losses(y) NA
Rain harvesting(®2) NA
Infiltration (even at very low rates) NA
- Separate area designated as long term storage(3) NA 5
- Attenuation 36.5m
55 Total volume control (sum of inputs for 5.4) 36.5m3
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Notes

1. All'area with the proposed application site boundary to be included.

2. The site area which is positively drained includes all green areas which drain to the SuDS system and
area of surface SuDS features. It excludes large open green spaces which do not drain to the SuDS
system.

3. Impermeable area should be measured pre and post development. Impermeable surfaces includes,
roofs, pavements, driveways and paths where runoff is conveyed to the drainage system.

4. Predevelopment use may impact on the allowable discharge rate. The LLFA will seek for reduction in
flow rates to GF status in all instances. The design statement and drawings explain / demonstrate how
flows will be managed from the site.

5. Runoff may be discharge via one or a number of means.

6. Sewers for Adoption 6™ Edition recommends a Cv of 100% when designing drainage for impermeable
area (assumes no loss of runoff from impermeable surfaces) and 0% for permeable areas. Where
lower Cv's are used the application should justify the selection of Cv.

7. Storage for the 1 in 30 year must be fully contained within the SuDS components. Note that standing
water within SuDS components such as ponds, basins and swales is not classified as flooding.
Storage should be calculated for the critical duration rainfall event.

8. Runoff generated from rainfall events up to the 1 in 100 year will not be allowed to leave the site in an
uncontrolled way. Temporary flooding of specified areas to shallow depths (150-300mm) may be
permitted in agreement with the LLFA.

9. Climate change is specified as 30% increase to rainfall intensity, unless otherwise agreed with the
LLFA / EA.

10. To be determined using the 100 year return period 6 hour duration rainfall event.

11. Where Source Control is provided Interception losses will occur. An allowance of 5Smm rainfall depth
can be subtracted from the net inflow to the storage calculation where interception losses are
demonstrated. The Applicant should demonstrate use of subcatchments and source control
techniques.

12. Please refer to Rain harvesting BS for guidance on available storage.

13. Flow diverted to Long term storage areas should be infiltrated to the ground, or where this is not
possible, discharged to the receiving water at slow flow rates (maximum 2 l/s/ha). LT storage would
not be allowed to empty directly back into attenuation storage and would be expected to drain away
over 5-10 days. Typically LT storage may be provided on multi-functional open space or sacrificial car
parking areas.

14. Careful consideration should be used for calculations where flow control / storage is likely to be
influenced by surcharged sewer or peak levels within a watercourse. Storm sewers are designed for
pipe full capacity for 1 in 1 to 1 in Syear return period. Beyond this, the pipe network will usually be in
conditions of surcharge. Where information cannot be gathered from Thames Water, engineering
judgement should be used to evaluate potential impact (using sensitivity analysis for example).

15. In controlling the volume of runoff the total volume from mitigation measures should be greater than or
equal to the additional volume generated.
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Appendix E. Confirmation from
Thames Water & LLFA on Capacity an
proposed rates

To: Leung, Ka Po <KaPo Leung@atiinsrealis.coms
Ce: Salakn, A <4 el coims

Subject: RE- New Enginecting Builging at the Callege of Haringey, Enfield and North East London

Hika,

1 hape you are well, It was nice seeing you and Ade this moraing

1am hiappy with the methacalagy, Dischange rates and 5 the strategy propased within your email below.
Thank yau agsin

Best Regars,

Pankit Shah P i, 8.Eay, tecHT
Flood & Water Management Lead

Haringey Londian
4" Floar Aleandra Fouse, LU Statlan Raad, Waod Green, Landon N22 7TR

Mob: 07974620215
£ Pankit Shah@haringey gov.uk

From: Leung, Ka Pa <XaPo Leung@atkins reslis coms

Sent: Thursday, December 14, 2023 11:44 40

To: Pankit Shih <Pankit. Shih @ haringey gov.uks

lako, A <Ade Salsbo@atkinsrelis com>

Subject: RE: New Engineering Building at the Callege of Haringey, Enfield and Morth East London

Hi Panik,

s tiscussed in the pre-application mesting regarding the new engneering buiding for the Callege of Haringey, Enfield and North East Landan, please oould Haringey Council confirm they ane in agreement with the fillowing discussian paints from the ousome of mesting

= Aminimum Gscharge rate of 2 Us wil be applied bo discharge into existing suface waster sewer.

The sirategy will manage rinfall event of 1 in 100-year +40% cimate chanps onsite.
= Hydradic caloulasians wil be provided within the desiage slrategy 1o show requind onsite starage volumes.
*  Green ol will provids bisdiversity snd recuces the rats of surscs water nnaff

Attenuation will be provided by an underground geacelluar storage tank notheast of he proposed development to ttenuate surface water runlf fom the proposed development.
Waerm regards,

KaPo Leung meng casce
Graguste Civil Engireer
Diesign & Advanced Technciogy
AtkincRealls

Baowa Marth | 11 Bressenden Flace
London, SWE SEY, UK

5219902-ATK-XX-XX-RP-C-00001

AtkinsRéalis - Sensitive / Sensible 1 February 2024
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From: Matalya Bacon <Natalya Bacon@thameswater.co uk>

Sent: 04 October 2023 10:02

To: Salako, Ade <Ade.Salako@atkinsrealis.com>

Subject: RE: DS6107911: Pre-Planning Enguiry College of Haringey, Enfield and Fast Lendan

Hi Ade,

Thanks for your email.
Is the area highlighted in purple enly the area you propose to redevelop?
Since the number of students is not changing there should be no issues with a foul water capacity. The proposed point of the connection you have chesen is between TWMH7204 and 6105. | cannot locate MHB105
However. When there is any re-development proposed we would expect to see a reduction in surface water discharge rates.
Please confirm if the area you have provided for overall college site or only for the area you are redeveloping?
‘What is the propesed surface water discharge rate?
Management of surface water from new developments should follow London Plan Policy S 13 Sustainable drainage, subsection B (the drainage hierarchy). Typically, greenfield run off rates of 51/s/ha should be aimed for using the drainage
hierarchy.
The hierarchy lists the preference for surface water disposal as follows;
= Store Rainwater for later use
s Use infiltration technigues, such as porous surfaces in non-clay areas
* Attenuate rainwater in ponds or open water features for gradual release
= Discharge rainwater direct to a watercourse > Discharge rainwater direct to a surface water sewer/drain
s Discharge rainwater to the combined sewer.

If possible, prioritise green SuDS such as tree pits and green roofs [rain gardens and swales for small sites] that are more effective in low-return period storms, as opposed ta
attenuation tanks. The proposed 5l/s is too high for the size of the proposed development.
Please also provide the total surface water run-offs data (flows) for existing vs. proposed site for various range of storms (1:1yr, 1:30yr & 1:100yr).

Existing Runoff (I's) | Proposed Rumoff (I's)
lml
130
1in 100
1in 100yr+40%CC
Once the above information has been received, | will proceed with further review and provide feedback on the capacity within the foul and surface water network.
Should you have any queries please do not hesitate to contact me

Thanks
Natalya

5219902-ATK-XX-XX-RP-C-00001
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Appendix F. MicroDrainage Output for
existing surface water network
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Atkins Global Page 2

18th F1, Tower C, Cyber Green...

DLF Cyber City, DLF Phase - III

Gurgaon, Haryanan - 122 002,

Date 29/01/2024 15:32 Designed by AVUN1620

File CCCG - Model.MDX Checked by

XP Solutions Network 2020.1.3

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

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

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 Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 533635 189276 TQ 33635 89276
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S$1.000 S3 15 Winter 2 +0% 30/15 Summer 13.605
52.000 S1 15 Winter 2 +0% 30/15 Summer 100/15 Summer 13.587
S1.001 S3 15 Winter 2 +0% 2/15 Summer 100/15 Winter 13.561
S$1.002 S5 15 Winter 2 +0% 2/15 Summer 13.548
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S1.000 S3 -0.170 0.000 0.13 5.8 OK
S2.000 S1 -0.093 0.000 0.30 4.0 OK 4
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for
Storm
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
51.001 sS3 0.128 0.000 0.77 8.3 SURCHARGED 1
S1.002 S5 0.054 0.000 1.71

8.2 SURCHARGED
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18th F1, Tower C, Cyber Green...
DLF Cyber City, DLF Phase - III )
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Date 29/01/2024 15:32 Designed by AVUN1620
File CCCG - Model.MDX Checked by
XP Solutions Network 2020.1.3
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 533635 189276 TQ 33635 89276

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep

Fine Inertia Status OFF

DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 S3 15 Winter 30 +0% 30/15 Summer 13.936
$2.000 S1 15 Winter 30 +0% 30/15 Summer 100/15 Summer 13.942
$1.001 S3 15 Winter 30 +0% 2/15 Summer 100/15 Winter 13.912
S1.002 S5 15 Winter 30 +0% 2/15 Summer 13.834
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S1.000 S3 0.161 0.000 0.25 11.1 SURCHARGED
S2.000 S1 0.262 0.000 0.54 7.1 SURCHARGED 4
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Date 29/01/2024 15:32
File CCCG - Model .MDX

Designed by AVUN1620
Checked by

XP Solutions

Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)
for Storm
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S51.001 S3 0.479 0.000 1.59 17.3 FLOOD RISK 1
51.002 S5 0.340 0.000 3.55

17.1 SURCHARGED
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Date 29/01/2024 15:32
File CCCG Model .MDX

Designed by AVUN1620
Checked by

XP Solutions Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 533635 189276 TQ 33635 89276

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep

DTS Status
Profile (s)
Duration(s) (mins) 15, 30, 60, 120,
960, 1440, 2160,
Return Period(s) (years)
Climate Change (%)
US/MH Return Climate First (X)
PN Name Storm Period Change Surcharge
S$1.000 S3 15 Winter 100 +40% 30/15 Summer
$2.000 S1 15 Winter 100 +40% 30/15 Summer
S1.001 S3 15 Winter 100 +40% 2/15 Summer
S1.002 S5 15 Winter 100 +40% 2/15 Summer
Surcharged Flooded
US/MH Depth Volume Flow / Overflow
PN Name (m) (m3) Cap. (1/s)
S1.000 S3 0.497 0.000 0.61
S2.000 S1 0.601 0.732 0.93

Fine Inertia Status OFF
ON

Summer and Winter

180, 240, 360, 480, 600, 720,
2880, 4320, 5760, 7200, 8640,
10080
2, 30, 100
0, 0, 40
Water
First (Y) First (Z) Overflow Level
Flood Overflow Act. (m)
14.272
100/15 Summer 14.281
100/15 Winter 14.202
14.084
Half Drain Pipe
Time Flow Level
(mins) (1/s) Status Exceeded
26.4 FLOOD RISK
12.4 FLOOD 4
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100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)
for Storm
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S1.001 S3 0.769 1.944 2.14 23.2 FLOOD 1
51.002 S5 0.590 0.000 4.56 21.9 FLOOD RISK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

Maximum Time of Concentration

Return Period

FEH Rainfall Model
(years)

FEH Rainfall Version

Site Location

Data Type

Maximum Rainfall (mm/hr)
(mins)

Foul Sewage (1/s/ha)

Volumetric Runoff Coeff.

Add Flow / Climate Change (%

Minimum Backdrop Height

Maximum Backdrop Height

Min Design Depth for Optimisation
Min Vel for Auto Design only
Min Slope for Optimisation

PIMP

(m

N~~~
3

Designed with Level Soffits

GB 533635 189276 TQ 33635

100
2013
89276
Point
250
30
0.000
0.750
100

0
0.200
1.500
0.900
1.00
500

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

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

S1.000 36.298 0.267 135.9 0.070 5.00 0.0 0.600 o 225

S1.001 3.755 0.038 100.0 0.000 0.00 0.0 0.600 o 225

S2.000 1.980 0.034 57.5 0.000 5.00 0.0 0.600 o 150

S2.001 3.042 0.015 208.2 0.000 0.00 0.0 0.600 o 225

Network Results Table

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

S1.000 198.78 5.54 13.100 0.070 0.0 0.0 0.0

S1.001 198.12 5.59 12.833 0.070 0.0 0.0 0.0

S2.000 206.33 5.02 13.640 0.000 0.0 0.0 0.0

S2.001 205.45 5.08 12.430 0.000 0.0 0.0 0.0

Network Design Table for Storm

« - Indicates pipe capacity < flow

Section Type
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Vel
(m/s)

1
1

.12
.31

.33
.90

Auto
Design

@ G

Flow
(1/s)

Cap
(1/s)

44.5
52.0

37.8
37.8
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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
51.002 4.360 0.048 90.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL £ I.Area ~ 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)
51.002 197.17 5.66 12.415 0.070 0.0 0.0 0.0 1.06 18.7« 37.8
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Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1|14.300{1.200|0Open Manhole 600|S1.000 13.100 225
S2|14.500|1.667|0Open Manhole 600|S1.001 12.833 225(81.000 12.833 225
S3|14.230(0.590 Junction S2.000 13.640 150
SAT|14.230(1.800|0Open Manhole 1200 1S2.001 12.430 225182.000 13.606 150 1101
SOutfall|14.230|1.815|0Open Manhole 1200|S1.002 12.415 150(S1.001 12.795 225 455
52.001 12.415 225
S|114.230(1.863|0pen Manhole| 660 x 660 OUTFALL S1.002 12.367 150
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
S1 533605.681 189275.597 533605.681 189275.597 Required
S2 533602.753 189311.777 533602.753 189311.777 Required
S3 533609.564 189315.178 No Entry
SAT 533607.613 189314.840 533607.613 189314.840 Required
SOutfall 533606.500 189312.008 533606.500 189312.008 Required
S 533610.860 189312.055 No Entry
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PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
51.000 o 225 S1  14.300 13.100 0.975 Open Manhole 600
S1.001 o 225 S2  14.500 12.833 1.442 Open Manhole 600
$2.000 o 150 S3  14.230 13.640 0.440 Junction
52.001 o 225 SAT 14.230 12.430 1.575 Open Manhole 1200
51.002 o 150 SOutfall 14.230 12.415 1.665 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
31.000 36.298 135.9 S2 14.500 12.833 1.442 Open Manhole 600
S1.001 3.755 100.0 SOutfall 14.230 12.795 1.210 Open Manhole 1200
S2.000 1.980 57.5 SAT 14.230 13.606 0.474 Open Manhole 1200
52.001 3.042 208.2 SOutfall 14.230 12.415 1.590 Open Manhole 1200
351.002 4.360 90.0 S 14.230 12.367 1.713 Open Manhole 660 x 660
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 User - 100 0.043 0.043 0.043
User - 100 0.018 0.018 0.061

User - 100 0.009 0.009 0.070

1.001 - - 100 0.000 0.000 0.000
2.000 - - 100 0.000 0.000 0.000
2.001 - - 100 0.000 0.000 0.000
1.002 - - 100 0.000 0.000 0.000
Total Total Total

0.070 0.070 0.070
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Online Controls for Storm

Hydro-Brake® Optimum Manhole: SOutfall, DS/PN: S1.002, Volume (m3): 2.2

Unit Reference MD-SHE-0064-2000-1200-2000

Design Head (m) 1.200

Design Flow (1/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 64

Invert Level (m) 12.415

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 2.0 Kick-Flo® 0.573 1.4
Flush-Flo™ 0.282 1.8|Mean Flow over Head Range - 1.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 1.5 1.200 2.0 3.000 3.0 7.000 4.5
0.200 1.7 1.400 2.1 3.500 3.3 7.500 4.7
0.300 1.8 1.600 2.3 4.000 3.5 8.000 4.8
0.400 1.7 1.800 2.4 4.500 3.7 8.500 5.0
0.500 1.6 2.000 2.5 5.000 3.9 9.000 5.1
0.600 1.5 2.200 2.6 5.500 4.0 9.500 5.2
0.800 1.7 2.400 2.7 6.000 4.2
1.000 1.8 2.600 2.8 6.500 4.4
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Storage Structures for Storm

Cellular Storage Manhole: SAT, DS/PN: S2.001

Invert Level (m) 12.430 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2?) Inf. Area (m2?) |Depth (m) Area (m2?) Inf. Area (m?)

0.000 32.0 32.0 1.201 0.0 59.2
1.200 32.0 59.2
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Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

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 O

Number of Offline Controls 0 Number of Time/Area Diagrams 0

Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 533635 189276 TQ 33635 89276
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
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, 2160, 2880, 4320, 5760, 7200, 8640,

10080

Return Period(s) (years) 2, 5, 30, 100

Climate Change (%) 0o, 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level

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

51.000 S1 180 Winter 100 +40% 100/15 Summer 13.575
S1.001 S2 180 Winter 100 +40% 100/15 Summer 13.570
52.000 S3 15 Summer 2 +0% 13.640
$2.001 SAT 180 Winter 100 +40% 30/15 Summer 13.568
51.002 SOutfall 180 Winter 100 +40% 2/15 Summer 13.568
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Sl.
.001
S2.
S2.
S1.

S1

PN

000

000
001
002

Summary of Critical Results by Maximum Level

(Rank 1) for Storm

US/MH
Name

sl

sS2

s3

SAT
SOutfall

Surcharged
Depth
(m)

0.250
0.512
-0.150
0.913
1.003

Flooded
Volume
(m?)

.000
.000
.000
.000
.000

o O O O O

Half Drain Pipe
Flow
(1/s)

Flow / Overflow Time
Cap. (1/s) (mins)

.32
.41
.00
.07 211
.14

o O O O O

13.
12.
0.
1.
2.

O 0 O N

Level
Status Exceeded

SURCHARGED
SURCHARGED

OK*
SURCHARGED
SURCHARGED
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