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CONTRACT

Evans Rivers and Coastal Ltd has been commissioned by Marden Homes to carry out a Flood
Risk Assessment and Surface Water Drainage/SUDS Strategy for a proposed development
across land off Kelvedon Road, Tiptree, Essex.

QUALITY ASSURANCE, ENVIRONMENT AND HEALTH AND SAFETY

Evans Rivers and Coastal Ltd operates a Quality Assurance, Environmental, and Health and
Safety Policy.

This project comprises various stages including data collection; hydrological and hydrogeological
assessments; surface water drainage designs; and reporting. Quality will be maintained
throughout the project by producing specific methodologies for each work stage. Quality will
also be maintained by initiating internal quality procedures including the validation of third party
deliverables; creation of an audit trail to record any changes made; and document control using
a database and correspondence log file system.

To adhere to the Environmental Policy, data will be obtained and issued in electronic format and
alternatively by post. Paper use will also be minimised by communicating via email or
telephone where possible. Documents and drawings will be transferred in electronic format
where possible and all waste paper will be recycled. Meetings away from the office of Evans
Rivers and Coastal Ltd will be minimised to prevent unnecessary travel, however for those
meetings deemed essential, public transport will be used in preference to car journeys.

The project will follow the commitment and objectives outlined in the Health and Safety Policy
operated by Evans Rivers and Coastal Ltd. All employees will be equipped with suitable
personal protective equipment prior to any site visits and a risk assessment will be completed
and checked before any site visit. Other factors which have been taken into consideration are
the wider safety of the public whilst operating on site, and the importance of safety when
working close to a water source and highway. Any designs resulting from this project and
directly created by Evans Rivers and Coastal Ltd will also take into account safety measures
within a “designers risk assessment”.

Report carried out by:
Rupert Evans, BSc (Hons), MSc, CEnv, C.WEM, MCIWEM, PIEMA
DISCLAIMER

This report has been written and produced for Marden Homes. No responsibility is accepted to
other parties for all or any part of this report. Any other parties relying upon this report without
the written authorisation of Evans Rivers and Coastal Ltd do so at their own risk.

COPYRIGHT

The contents of this document must not be copied or reproduced in whole or part without the
written consent of Evans Rivers and Coastal Ltd or Marden Homes. The copyright and
intellectual property in all designs, drawings, reports and other documents (including material in
electronic form) provided to the Client by Evans Rivers and Coastal Ltd shall remain vested in
Evans Rivers and Coastal Ltd. The Client shall have licence to copy and use drawings, reports
and other documents for the purposes for which they were provided.

© Evans Rivers and Coastal Ltd
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1. INTRODUCTION

1.1 Project Scope

1.1.1 Evans Rivers and Coastal Ltd has been commissioned by Marden Homes to carry out a
Flood Risk Assessment and Surface Water Drainage/SUDS Strategy for a proposed
development across land off Kelvedon Road, Tiptree, Essex.

1.1.2 It is understood that this assessment will be submitted to the Planning Authority as part
of a planning application. Specifically, this assessment intends to:

1) Carry out an assessment of the practical use of sustainable drainage (SUDS) measures
using the relevant soil maps, software and other literature;

2) Determine the existing surface water drainage regime across the site using appropriate
methods;

3) Develop a post-development management plan/drainage strategy for surface water
across the site, which considers the use of SUDS and alternative methods of surface
water disposal;

4) Make an assessment of the flood risk to the site during return period events up to the
climate change enhanced 1 in 100 year storm event and recommend mitigation
measures accordingly;

5) Carry out an appraisal of flood risk from any other sources such as groundwater as
required by NPPF;

6) Report findings and recommendations.

1.1.3 This assessment is carried out in accordance with the requirements of the National

Planning Policy Framework (NPPF) dated 2019. Other documents which have been
consulted include:

e Woods-Ballard., et al. 2015. The SUDS Manual, Report C753. London: CIRIA.
e Woods-Ballard., et al. 2007. The SUDS Manual, Report C697. London: CIRIA.

e BS8582:2013 entitled Code of practice for surface water management for
development sites.

e DEFRA document entitled Sustainable Drainage Systems - Non statutory
technical standards for sustainable drainage systems dated March 2015.

e LASOO document entitled Non statutory technical standards for sustainable
drainage systems - Best Practice Guidance dated 2015.

e DEFRA/EA document entitled Rainfall runoff management for developments dated
2013.

e Communities and Local Government 2007. Improving the Flood Performance of
New Buildings. HMSO.

e DEFRA/EA document entitled The flood risks to people methodology
(FD2321/TR1), 2006;
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e EA Supplementary Note on Flood Hazard Ratings and Thresholds for Development
Planning and Control Purpose, 2008;

e National Planning Practice Guidance - Flood Risk and Coastal Change.
e Essex County Council’s SUDS Design Guide dated 2020.

e Essex County Council Local Flood Risk Management Strategy (LFRMS) dated
2013.

e Essex County Council Preliminary Flood Risk Assessment dated 2011 (PFRA).

e Colchester Borough Council Strategic Flood Risk Assessment (SFRA) Appendix C
Colchester Supplementary Report dated 2008.

e Colchester Borough Council Strategic Flood Risk Assessment (SFRA) Level 1
Update dated 2016.

e Colchester Town Surface Water Management Plan (SWMP) dated 2013.

Report Ref: 2229/RE/01-19/01 Rev A 2
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2.

2.1

DATA COLLECTION
To assist with this report, the data collected included:

Ordnance Survey 1:10,000 street view map obtained via Promap (Evans Rivers and
Coastal Ltd OS licence number 100049458).

British Geological Survey, Online Geology of Britain Viewer.
British Geological Survey, Groundwater flooding susceptibility map.

British Geological Society, BGS SuDS detailed data.

1:250,000 Soil Map of Eastern England (Sheet 4) published by Cranfield University and
Soil Survey of England and Wales 1983.

1:625,000 Hydrogeological Map of England and Wales, published in 1977 by the Institute
of Geological Sciences (now the British Geological Survey).

Topographical survey carried out by J Taylor Ltd (shown at the end of this report).
Anglian Water asset plans (Appendix B).

Topographical survey carried out by BB Surveys Ltd (shown on Drawing Numbers 2219-
1968-SU00, 2219-1968-SU01, 2219-1968-SU02, 2219-1968-SU03, 2219-1968-SU04,
2219-1968-SU05).

Filtered LIDAR data at 1m resolution.

Infiltration testing carried out by Geosphere Environmental (Appendix A).

Report Ref: 2229/RE/01-19/01 Rev A 3
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3. SITE CHARACTERISTICS
3.1 Existing Site Characteristics and Location
3.1.1 The site is located across land off Kelvedon Road, Tiptree, Essex. The approximate

Ordnance Survey (0S) grid reference for the site is 588663 216996 and the location of
the site is shown on Figure 1.
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Figure 1: Site location plan (Source: Ordnance Survey)

3.1.2 The site is irregular in shape and covers a total area of approximately 5.11 ha. The site
currently comprises Pony’s Farm and grassed paddocks. The site is accessed via
Kelvedon Road adjacent to the north eastern frontage of the site.

3.1.3 A topographical survey has been carried out by ] Taylor Ltd (shown at the end of this
report) and BB Surveys Ltd (shown on Drawing Numbers 2219-1968-SU00, 2219-1968-
SU01, 2219-1968-SU02, 2219-1968-SU03, 2219-1968-5U04, 2219-1968-SU05).
Ground levels are in metres above Ordnance Datum (m AOD). It can be seen that
ground levels fall in a south easterly direction.

3.1.4 Filtered LIDAR data at 1m resolution has been obtained in order to determine and
illustrate the topography across the site and surrounding area (Figure 2).
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h\ = e A o
Figure 2: Filtered LIDAR survey data at 1m resolution where higher ground is denoted
by red and orange colours and lower ground is denoted by yellow and green colours

3.2 Site Proposals

3.2.1 It is the Client's intention to develop the site with up to 130 residential dwellings,
together with driveways, garages, access roads, open space and gardens.

3.2.2 Access will be provided from Kelvedon Road. The site proposals can be seen on Drawing
Number 1432.300.00.
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4.

4.1

4.1.1

SOURCES OF FLOODING
Fluvial

The Environment Agency Flood Map (Figure 3) and Figure 2H/1 of the 2016 SFRA shows
that the site is located within the NPPF Flood Zone 1, ‘Low Probability” which comprises
land as having less than a 1 in 1000 year annual probability of fluvial or tidal flooding
(i.e. an event more severe than the extreme 1 in 1000 year event). NPPF states that all
uses of land are appropriate in this zone.
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Figure 3: Environment Agency Flood Map (Source: Environment Agency)
Groundwater Flooding

In order to assess the potential for groundwater flooding during higher return period
rainfall events, the Jacobs/DEFRA report entitled Strategy for Flood and Coastal Erosion
Risk Management: Groundwater Flooding Scoping Study, published in May 2004, was
consulted, together with the guidance offered within the document entitled Groundwater
flooding records collation, monitoring and risk assessment (ref HA5), commissioned by
DEFRA and carried out by Jacobs in 2006.

Soil and Geology at the Site

The infiltration testing report indicates that the soils beneath the site comprise topsoil
overlying London Clay. No groundwater strikes were recorded during the intrusive
investigation.

Groundwater Flooding Potential at the Site

There have been no recorded groundwater flood events across the area between 2000
and 2003, as indicated by the Jacobs study. The BGS Groundwater Flooding
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4.2.4

4.3

4.3.1

4.3.2

4.3.3

Susceptibility Map indicates that there is “Limited Potential for Groundwater Flooding to
Occur”.

It is considered that the evidence suggests a low risk of groundwater flooding to the site.
Surface Water Flooding and Sewer Flooding

Surface water and sewer flooding across urban areas is often a result of high intensity
storm events which exceed the capacity of the sewer thus causing it to surcharge and
flood. Poorly maintained sewer networks and blockages can also exacerbate the
potential for sewer flooding. Surface water flooding can also occur as a result of
overland flow across poorly drained rural areas.

Figure 2H/1 of the 2016 SFRA shows that there have been no recorded Essex County
Council flood incidents within the vicinity of the site.

The Environment Agency’s Surface Water Flooding Map (Figure 4) indicates that across
the site and access there is a very low surface water flooding risk (i.e. chance of flooding
less than 1 in 1000 years). Therefore, safe refuge and access/egress is available at all
times.
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Figure 4: Environment Agency Surface Water Flooding Map (Source: Environment

Agency)
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4.4 Reservoirs, Canals And Other Artificial Sources

4.4.1 The failure of man-made infrastructure such as flood defences and other structures can
result in unexpected flooding. Flooding from artificial sources such as reservoirs, canals
and lakes can also occur suddenly and without warning, leading to high depths and
velocities of flood water which pose a safety risk to people and property.

4.4.2 The Environment Agency’s “Risk of flooding from reservoirs” map indicates that the site
is not at risk from such features.

Report Ref: 2229/RE/01-19/01 Rev A 8
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5.

5.1

511

5.1.2

5.1.3

5.2

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

SURFACE WATER DRAINAGE AND SUDS
Introduction

Planning policy recommends the maximum practical use of Sustainable Drainage
Systems (SUDS) within proposals for new sites. There is a requirement that sustainable
drainage systems (SUDS) be installed where appropriate, in order to limit the amount of
surface water runoff entering drainage systems and to return surface water into the
ground to follow its natural drainage path.

The National Planning Policy Framework (NPPF) and the Environment Agency require
that the effects of climate change to be considered in any assessment of flood risk for
developments. When considering the impacts of climate change on rainfall intensity,
Table 2 of the UK Government’s climate change allowances guidance dated February
2016, advises that when designing surface water drainage systems, an increase in peak
rainfall intensity of up to 40% should be considered.

In addition to the consideration of the design event for the SUDS techniques adopted in
this report, the possibility of exceedance has been considered further in Section 5.8, and
as outlined in CIRIA 635 entitled Designing for exceedance in urban drainage - good
practice, and the CIRIA/HR Wallingford document entitled Drainage of development sites
- a guide dated 2004. Although the guidance does not specify a return period event, the
exceedance event is usually considered as the event which would exceed the design
requirements of the drainage system in question. For example, SUDS
attenuation/infiltration devices are usually designed to consider the climate change 1 in
100 year event and therefore the exceedance event in this instance could be considered
as the 1 in 1000 year storm event.

Existing Surface Water Drainage

A detailed drainage survey is not available (and therefore the hydraulic characteristics
and condition of the system cannot be determined), therefore in accordance with 2b of
Section 24.5 of CIRIA 753, runoff from the site can be estimated using the urbanisation
methods in the ReFH2 software.

In order to quantify the existing runoff rate from the site, the methodology outlined
within the document entitled The Revitalised Flood Hydrograph Model ReFH2 Technical
Guidance has been adopted. The document states that Table 24.1 of CIRIA 753 prefers
FEH Methods over the IoH 124 Method, as they are more accurate when calculating peak
flows within small catchments and plot scale Greenfield runoff calculations.

The method also uses the more up-to-date FEH13 Point rainfall data (which replaces the
FEH99 data) which have been imported into the ReFH2.3 software from the FEH Web
Service as well as the catchment descriptors (ReFH 2.3+ xml).

The total site area is 5.11 ha and as the site has existing roofs/hardstanding, the impact
of these areas (3155 sq m) on existing runoff rates have been taken into account by
using the Urbanisation tab within the ReFH2.3 software, as recommended in Section 9.3
of the technical guidance (for example the existing hardstanding area of 0.3155 ha was
entered as well as an Imperviousness factor of 1 and Impervious Runoff Factor of 1).

When choosing either a winter or summer storm profile, the advice in Section 8.1 of the
technical guide and Hydrosolutions support team suggests that winter profiles are used
in all but the most heavily urbanised catchments (i.e. URBEXT greater than 0.3) in which
a summer storm should be specified. The URBEXT value for the existing site has been
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5.2.6

5.2.7

5.3

5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

calculated using the QMED Urbanisation tab in the WINFAP Version 4 software and
equates to 0.03940 (based on an URBAN value of 0.06174). Therefore, the URBEXT
value for the site is less than the URBEXT threshold of 0.3 and hence a winter storm
should be used.

As the site area is less than 50 ha, Section 9.1.1 of the technical guidance has been
followed in order for the results to be rescaled in accordance with the SUDS guidance
(i.e. Tp updated to 3.251 and BLupdated to 38.885).

The results for the existing (urbanised) site have been extracted from the ReFH2.3
software and can be seen in Table 1. The (direct) runoff volume can also be calculated
by specifying a storm duration of 6 hours and timestep of 8 minutes.

Table 1: Runoff rates and volumes for the existing
Return Runoff Runoff

site using ReFH2.3

Period rate (I/s) volume for
6 hour
event (cu

1 14.4 277

2 16.4 319

30 33.8 685

100 43.2 887

1004+40%CC | 62.4 1300

Soil Types and SUDS Suitability

Part H of the Building Regulations and Section 3.2.3 of CIRIA 753 prioritises discharges
to the ground and then a watercourse, with discharge to a sewer only to be considered
when both infiltration and discharge to a watercourse is not reasonably practicable.

The infiltration testing report indicates that the soils beneath the site comprise topsoil
overlying London Clay. No groundwater strikes were recorded during the intrusive
investigation. The test results in Appendix A yielded no appreciable infiltration across
the site.

Therefore, due to the soil types/infiltration capacity across the site, there is a stronger
case to implement an attenuation SUDS solution at the site instead of an infiltration
SUDS solution.

The topographical survey shows a drainage ditch running in a south westerly direction
through the middle of the site. However, the ditch abruptly ends along part of the south
western frontage of the site. To the south of the site at this location another ditch exists
and runs in a south easterly direction away from the site and towards Grange Road.
However, there is no obvious connection between the two ditches and the land between
the site and the other ditch is under the control of a third party making it unviable to
discharge to this ditch system.

The Anglian Water asset plans (Appendix B) shows that the closest public surface water
sewer is located 452m east and within Maple Leaf. Therefore, an attenuated discharge
will be directed into this sewer.

Lined permeable paving (in the form of permeable block paving, porous asphalt or grass
reinforcement/plastic grids with gravel - See Section 20.1.3 of CIRIA 753) used for
attenuation and water quality could be used to construct the proposed hardstanding

Report Ref: 2229/RE/01-19/01 Rev A 10
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5.3.7

5.3.8

5.4

5.4.1

5.4.2

5.4.3

5.4.4

5.4.5

areas such as driveways and private access roads. Surface water from building roofs
could then be drained onto, or into, the permeable paving directly thus providing
additional water quality treatment. This approach is described further in CIRIA 582
entitled Source control using constructed pervious surfaces.

Surface water from the permeable paving and proposed public access roads (which
would be constructed using conventional building materials) could be directed to a
detention basin located across the large open space area.

An attenuated discharge will be directed into the Anglian Water sewer within Maple Leaf.
Anglian Water will need to be approached in due course in order to determine preferred
connection points.

Pervious Surfaces

The proposed hardstanding areas comprising driveways and private access roads could
be constructed using lined pervious paving such as permeable block paving or grass
reinforcement/plastic grids with gravel as discussed further in Section 20.1.3 of CIRIA
753, which will be used for attenuation rather than infiltration (Type C). Surface water
from the proposed building roofs could then be drained onto, or into, these surfaces
directly. This approach is described further in CIRIA 582 entitled Source control using
constructed pervious surfaces.

The Building Regulations state that “infiltration devices should not be built within 5m of a
building or road or in areas of unstable land”. However, the CIRIA Susdrain factsheet
entitled “Using SUDS Close to Buildings”, suggests that the 5m rule was originally
devised for soakaways, as these devices concentrate runoff into a quite small area of
ground (i.e. point infiltration), whereas permeable paving acts as a blanket and
promotes diffuse infiltration.

The aforementioned CIRIA Susdrain document continues to state that permeable paving
that collects and drains rainwater falling directly on it can be used against any building
providing there is no point source of water from any other impermeable surfaces
connected to it. Despite this, the document also states that allowing water to soak into
the ground close to foundations should always be done in consultation with a
geotechnical advisor or registered ground engineering professional (also acknowledged
in Section 25.2.3 of CIRIA 753). This issue does not apply when using permeable paving
for attenuation/cleansing purposes only such as in this case.

The Interpave document entitled Understanding permeable paving: Guidance for
designers, planners and local authorities dated 2010, suggests that permeable paving
can permit a flow rate of up to 4000mm/hr. The system shown on Figure 5 allows for
the complete capture of water using an impermeable, flexible membrane placed on top
of the subgrade level and up the sides of the permeable sub-base.

A hydraulically bound coarse aggregate base will be required to withstand heavy
vehicles. Figure 6 shows the typical dimensions of the permeable paving for this load
category.
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Figure 5: Section through a pervious surface (Source: Figure 20.14 of CIRIA 753)
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Figure 6: Section through a permeable surface for expected load category (Source:

5.5

5.5.1

5.5.2

5.5.3

Interpave Permeable pavements - guide to the design construction and
maintenance of concrete block permeable pavements dated 2010)

Detention Basin

Surface water from the permeable paving and proposed public access roads (which
would be constructed using conventional building materials) could be directed to a
detention basin located across the large open space area.

Dry detention basins are discussed further in Chapter 22 of CIRIA 753 and Table 1 of
BS8582:2013 and are effective when providing temporary storage and controlled release
of detained runoff. Such features are normally vegetated and are mainly dry except
during and immediately after storm events. Detention basins can be used for more than
one purpose according to Section 22.6 of CIRIA 753 (e.g. play areas). Section 22.4 of
CIRIA 753 states that detention basins can be sized to provide flood attenuation for all
events up to the 1 in 100 year event and with discharges being constrained to the
equivalent Greenfield rate.

Anglian Water will need to be approached in due course in order to determine preferred
connection points. It is understood from the ECC SUDS Design Guide that when
discharging into an Anglian Water sewer then the discharge rate should be as close to
the greenfield 1 in 1 year runoff rate as possible with a minimum final outlet size limit of
75mm.
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5.5.4

5.5.5

5.5.6

5.5.7

5.5.8

a)

b)

5.5.9

The DEFRA/EA document entitled Rainfall runoff management for developments dated
2013, and BS8582:2013 advise that the post-development site should aim to try and
replicate the undeveloped state and that for Greenfield sites, the peak runoff rate from
the developed site for the 1 in 1 year event and 1 in 100 year event should be
constrained to the equivalent peak Greenfield runoff rate to minimise the impact on the
receiving watercourse.

The guidance states that when considering volume control, the volume discharged from
the site for the 1 in 100 year, 6 hour event is constrained to the equivalent volume
associated with the Greenfield condition.

The ECC SUDS Design Guide states that in all cases, including brownfield sites, wherever
practicable the runoff rate should be restricted to the Greenfield 1 in 1 year rate.

The aforementioned guidance and Section 24.10 of CIRIA 753 states that where the
additional volume from the development cannot be used or disposed of on-site (e.g.
through infiltration or rainwater harvesting) such as in this case, to avoid an increased
runoff volume from developed areas into the sewer system, this volume should be
discharged at a very low rate.

Therefore, the guidance recommends that:

The additional volume resulting from the development (i.e. long term storage volume)
should be discharged at a rate of 2 |/s/ha (or less); or

ALL the runoff for the 1 in 100 year event from the site should be discharged at a rate of
2 I/s/ha or QBAR (whichever is greater).

In order to provide effective attenuation from the site it is proposed that the runoff from
the proposed site will be discharged in accordance with criterion b) above.

5.5.10 The contributing total hardstanding area has been calculated as 21444 sq m. Runoff

from the contributing hardstanding areas is assumed to be 100% (i.e. 100% PIMP and
no infiltration into the ground) and permeable parts of the developed site such as garden
areas will be profiled so that they do not enter the drainage system (see Section 5.9).
Therefore, in accordance with Section 24.2 of CIRIA 753 permeable areas will not
contribute to the drainage system and have therefore not been included in the
calculations.

5.5.11 The equivalent Greenfield runoff rate for the contributing area has been calculated using

Table 2: Greenfield runoff rate e

the same methodology outlined in Section 5.2 (using ‘As rural’ results and not the
Urbanisation Tab). The results can be seen in Table 2.

gquivalent for contributing area using ReFH2.3

Return Runoff Runoff

Period rate (I/s) volume for
6 hour
event (cu

1 5.55 105

2 6.32 121

30 13 262

100 167. 340

100+40%CC | 24.2 504
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5.5.12 Table 2 shows that the equivalent 1 in 2 year runoff rate (i.e. similar to QBAR) is 6.32 I/s
and when considering 2 I/s/ha the rate is 4.29 I/s. The 1 in 1 year runoff rate is 5.55 I/s.

5.5.13 Therefore, a discharge from the proposed site will be set to 5.55 I/s to comply with the
ECC guidance.

5.5.14 The basin has been designed in accordance with CIRIA 753 and ECC SUDS Design Guide,
which requires the basin to have a depth of up to 1.2m and maximum side slopes of 1 in
3. Section 22.2 of CIRIA 753 recommends that the maximum depth of water within the
basin should not exceed 2m and side slopes should not exceed 1 in 3. In this case, the
maximum depth of the basin below the existing ground level has been limited to 1m and
side slopes of 1 in 4 have been modelled for safety reasons.

5.5.15 It should be noted that the MicroDrainage support team has confirmed that the software
does not allow the 1 in 1 year event to be modelled when using FEH13 data and hence
the 1 in 2 year event has been chosen instead.

5.5.16 Additionally, a 10% increase in impermeable area has been included in order to consider
urban creep as specified by BS8582:2013 and Section 24.7.2 of CIRIA 753 (i.e. total
contributing area increases to 23588 sq m).

5.5.17 In order to determine the size of the basin during the 1 in 100 year plus climate change
event, the Source Control — Tank/Pond function within the Microdrainage software,
Version 2020.1, has been used together with the Point rainfall data extracted from the
FEH Web Service. The results can be seen in Appendix C and Table 3.

5.5.18 Table 3 shows that during the climate change 1 in 100 year event the storage depth
would be greater than the top of the basin. Therefore, in order to prevent flooding of
the surrounding area during this event, it is proposed that a low wall of 0.2m height is
placed around the basin perimeter. This requirement can be assessed further at detailed
design stage when the attenuation benefits of the paving and pipe system are taken into
account.

Table 3: Attenuation calculations

Return Post- Storage Storage Total Depth | Area covered
Period development | volume/Disch depth (m) (m) (sq m)
discharge arge volume
rate (I/s) (cu m)
1in 2 year | 5.55 471/574.5 0.369 1 (plus 0.2m | 1850
event. wall)
1 in 30 |5.55 931.9/879.3 | 0.676 1 (plus 0.2m | 1850
year event. wall)
1 in 100 | 5.55 1225.6/806.9 | 0.851 1 (plus 0.2m | 1850
year event. wall)
1 in 100 | 5.55 1783.9/849.5 | 1.158 1 (plus 0.2m | 1850
year event wall)
plus (40%)
climate
change
event.

5.5.19 Table 20.1 of CIRIA 753 indicates that it may be possible for the pervious paving to
incorporate partial infiltration (Type B) in order to help with interception (i.e. the capture
and retention of the first 5mm of rainfall), although this cannot be factored into the
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storage design. Section 13.4.2 of CIRIA 753 states that infiltration can play an

important role in providing interception even on sites with low infiltration rates.

' Adoptable
Detention road draining
basin area. ‘ directly to

Discharge
g . ¥ "S\Y towards
- 4 YR SRl sewer.

driveways, private access
roads and car parking. Roofs
draining into the surface.

= 1

Figure 7: Indicative SUDS schérﬁe (See also Drawing Number 2229/RE/01)

Figure 8: Route fom site to public surface water sewer
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5.6

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

Pollution Prevention

Table 26.2 of CIRIA 753 shows that residential roof water has a very low pollution
hazard level. Table 26.2 of CIRIA 753 shows that residential driveways and low traffic
roads have a low pollution hazard level.

Permeable paving will sufficiently cleanse surface water from roofs and hardstanding
areas such as driveways and private roads. Chapter 20 of CIRIA 753 confirms that
permeable paving can improve water quality by sedimentation, filtration, adsorption and
biodegradation. Where applicable, roof water draining to the permeable paving is also
considered to be of a suitable quality and will not be required to be subjected to
additional pollution prevention measures.

The detention basin will sufficiently cleanse surface water further from hardstanding
areas. Section 22.5 of CIRIA 753 states that vegetated detention basins can help retain
runoff and reduce the contaminant load. They can also treat runoff by gravitational
settling of particulate pollutants. Table 26.7 of CIRIA 753 shows that detention basins
provide interception, primary treatment and secondary treatment in the SUDS
management train. Chapter 16 of CIRIA 697 states that detention basins have a
medium potential to remove suspended solids and heavy metals and a low potential to
remove nutrients. Table 1.7 of CIRIA 697 confirms that detention basins can improve
water quality by sedimentation, filtration, adsorption and biodegradation.

It is therefore considered that (collectively) the SUDS measures included within this
report will sufficiently improve water quality across the proposed site and comply with
Box 4.3 of CIRIA 753.

When considering water quality treatment, the Simple Index Approach set out in 26.7.1
of CIRIA 753 needs to be considered. Using Tables 26.2 and 26.3 in CIRIA 753, it can
be seen on Table 4 below, that the use of permeable paving and a detention basin (in
combination) to cleanse roof water and access roads/driveways will meet the pollution
mitigation requirements (i.e. values in Table 4 for SUDS components should be equal to,
or greater than the values for Land Use).

Table 4: Simple Index Approach

Land Use Total Suspended Metals Hydrocarbons
Solids index index index
Residential Roofs 0.2 0.2 0.05
Residential Driveways/Low traffic roads | 0.5 0.4 0.4
including public access roads
SUDS Component for treatment Total Suspended Metals Hydrocarbons
Solids index index index
Permeable Paving 0.7 0.6 0.7
Detention Basin 0.5 0.5 0.6
5.7 Adoption and Maintenance
5.7.1 The SUDS measures can be privately adopted and maintained (perhaps by a
management company and/or homeowners).
5.7.2 The permeable paving and basin should be maintained in accordance with Table 20.15,

and Table 22.1 respectively of CIRIA 753, shown as Tables 5 and 6 hereafter.
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Table 5: Maintenance regime for permeable paving (Source: taken from Table 20.15 of

CIRIA 753

TABLE Operation and maintenance requirements for pervious pavements

20.15

Regular maintenance

Brushing and vacuuming {standard
cosmetic sweep over whole surface)

Once a year, after autumn leaffall, or
reduced frequency as required, based on
site-specific observations of clogging or
manufacturers recommendations — pay
particular attention to areas where water
runs onto pervious surface from adjacent]
impermeable areas as this arsa s most
likely to collect the most sediment

Stabilize and mow contributing and
adjacent areas

Az required

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

As required — once per year on less
frequently used pavements

Remediate any landscaping which,
through vegetation maintenance or soil

Remedial Actions

slip, has been raised 1o within 50 mm of G
the level of the paving

Remedial work 1o any depressions,

rutting and cracked or broken blocks

considered detrimental to the structural As required

performance or a hazard to users, and
replace lost jeinting maienal

Rehabiltation of surface and upper
substructurs by remadial sweeping

Every 10 to 15 years or as required (if
infiltration performance 1s reduced due to)
significant clogging)

Initial inspection

Manthly for three menths after installatior

Monitoring

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

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

Inspect silt accumulation rates and
establish appropriate brushing frequencies

Annually

Maonitor inspection chambers

Annually

Table 6: Maintenance regime for detention basin (Source: taken from Table 22.1 of

CIRIA 753)

TABLE Operation and maintenance requirements for detention basins

Hegular maintenance

Remove litter and debns

Menthiy

Cut grass — for spillways and access routes.

Monthly (during growing
season|, of a3 required

Cut grass — meadow grass in and around basin

Half yearly (spring — befars
nesting season, and autumn)

Manage other vegetation and remove nuisance plants

Tenthiy (2l start, then as

avidence of physical damage

requirsd)
i 3 ki
Inspect inlets. autlets and overfiows for blockages, Monthy
and clear f reguired.
Inzpect banksides, structures, pipewerk ate for
pe pip Monthy

Establish approp sill removal f

Inspect inlets and facility surface for sikk accumutation. | Monthly (for first pear), then

annually or as reguired

Check any penstocks and other mechanical devices Annually

Tidy alf dead growth before start of growng season Annualhy

Remove sediment from inlets, outlet and forebay

Annually jor as required)

Manage wetland plants in outlst pool — where
provided

Annually {as set out in
Chapter 23)

Dccasional maimenance

Reszeed areas of panr vegetation growith

As required

Frune and frim any trees and remove cuthings

Ewvery 2 years, oras requeed

main basin when required

Remove sediment from inleta, outlets, forebay and

Every & years, oras

requirad [likely to ba minimal
requiraments where effective
upatream source control is

provided)
Rapair aroson of other damage by resaeding or
P e by 4 As required
re-turfing
Remedal actions Realignment of rip-rap Asa required
Repairrehahifitation of inlets, outlets and overflows As required
Relevel uneven sudaces and reinstaie design levels | As required
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5.8

5.8.1

5.8.2

5.8.3

5.8.4

5.8.5

5.8.6

5.8.7

Designing For Exceedance

Section 3.2.6 of CIRIA 753 states that the designated drainage system may include
areas that are only designed to flood on an infrequent basis such as car parks, roads and
recreational areas. For larger events, the site layout should be designed so that
exceedance flows are managed in safe conveyance and storage zones so that the risk of
flooding is acceptable for all people and property. Section 13.4.5 of CIRIA 753 states
that an exceedance flow route or temporary storage area will be required for rainfall
events that exceed the design capacity of the system.

The calculations in this FRA consider the climate change (40%) 1 in 100 year event and
therefore are designhed to accommodate flows during the design event. The exceedance
return period event has been assumed to be the 1 in 1000 year event as this yields a
storage depth and volume higher than the design event.

The results in Appendix D indicate that the basin cannot accommodate all of the surface
water during the exceedance return period event without surface flooding. The flooded
volume of 626.2 cu m will be retained temporarily across the paving/road area of 11226
sq m at a depth of 0.06m and controlled with standard kerbing and shallow gradients.

Excess water can enter the basin by overtopping or via a large gully adjacent to the
basin (Figure 9). Erosion control measures may be needed to prevent damage to the
basin during this event.

Permeable paving areas should be graded so that runoff onto neighbouring areas is
prevented. Kelvedon Road adjacent to the site entrance is set higher than the site which
will ensure no off-site flooding via this direction.

It is recommended that all proposed buildings should have a finished floor level of
150mm higher than ground levels to ensure no internal flooding caused by wave action
from vehicles.

It is considered that flood routing can be investigated further at the detailed design
stage and that the measures outlined in this FRA provide sufficient reassurance that
there is scope when designing for exceedance at this site. This element could be
conditioned as part of any planning approval.
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Figure 9: Example of runoff from highway into a basin (Source: taken from Suffolk

5.9

5.9.1

5.9.2

5.9.3

5.9.4

5.9.5

County Council Local SUDS Design Guide)
Runoff from Permeable Areas

Permeable areas will not be permitted to drain into the drainage system and therefore
long term storage including climate change allowances from these areas has been
considered separately. The Essex County Council’s SUDS Design Guide dated 2014
discusses the requirement to consider permeable areas and long term storage, as these
will be subject to climate change which may result in measurable runoff.

In section 4.2.2 and 4.5.5 of CIRIA 697 The SUDS Manual, guidance is provided on how
to determine runoff volume. The REFHZ2 Greenfield Runoff Volume calculator provided in
the MicroDrainage software also allows a Greenfield runoff volume to be calculated based
on the FEH13 data and user defined permeable area.

Figure 10 shows that the runoff volume for a typical garden area of 84 sq m is 1.648 cu
m during the 1 in 100 year event. Applying 40% climate change to this figure increases
itto 2.31 cu m.

When applying the volume of runoff of 2.31 cu m across its area would result in a depth
of 0.03m.

It is recommended that in order to contain the water across these areas, each garden
area should be profiled/lowered by a maximum of 0.1m. This will prevent runoff onto
other areas. It is considered that this water would evaporate and infiltrate over time
(which would mimic a more natural scenario).
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5.9.6 It is not considered viable to include permeable areas within the SUDS calculations due
to the risk of high sediment loads and the risk of overdesign.

Evans Rivers & Costal Ltd Page 1

1% St Andrews Avenus Runoff volume
Thorpe St Andrew

Norwich NR7 0ORG

Date 15/01/2019 13:01 Designed by rupertercl
File 1000yr road.srcx Checked by
Micro Drainage Source Contrel 2018.1

ReFH2 Greenfield Runoff Volume

Input
z) 100

Eeturn Periocd (Years
Storm Duration (mi
FEH Rainfzll ver

Site Loca

Arez (ha)
SRAR (mm)

SPRHOST

URBEXT (2000) 0.0000

Results

Percentage BRunoff (%) 51.10

Gresnfield Runoff Volume (m3) 1.&48

Figure 10: Greenfield runoff volume from rear garden areas during 1 in 100 year
event

5.10 Additional Information

5.10.1 For the purposes of this report a hydrobrake has been used in the model which will limit
the flow rate from the pervious paving and basin. However, other control devices such
as orifice plates could be used. Section 28.5.3 of CIRIA 753 states that in order to
minimise the risk of blockage for very low flow controls perforated risers can be used
(Figure 11).

5.10.2 Surface water within the paving structure, (which will also be accepting surface water
flows from other parts of the site such as roofs), will drain out of the paving sub-
structure and into the basin via a drainage pipe located at the end of the paving extent.
Figure 12 and 13 shows a cross section of the paving structure with outfall pipe.

5.10.3 Section 20.10.2 of CIRIA 753 states that where water leaves the sub-base to flow to the
next part of the drainage system, an outlet is required from the sub-base. This is
usually achieved using either a series of perforated pipes or with a length of fin drain
(Figure 14). Section 20.10 of CIRIA 753 states that perforated pipes should extend at
least 1m into the sub-base and should be slotted in order to convey water.
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Figure 11: Example of a perforated riser to reduce the risk of blockage (Source: Figure

28.19 of CIRIA 753)
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++Subgrade (and
subgrade improvement
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Figure 12: Section through a pervious surface (Source: Figure 20.14 of CIRIA 753)
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Figure 13: Fin drain outlet (Source: taken from Figure 20.26 of CIRIA 753
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6. CONCLUSIONS

e A review of the relevant guidance documents and various types of data collected at the
site has enabled a full assessment of the flood risks to be quantified.

e The site is located within the Flood Zone 1 therefore all uses of land are appropriate in
this zone.

e This assessment has investigated the possibility of groundwater flooding and flooding
from other sources at the site. It is considered that there will be a low risk of
groundwater flooding across the site and very low risk of flooding from other sources
such as surface water.

e An assessment of the practical use of sustainable drainage techniques has been carried
out. As soil types will not support the effective use of infiltration devices, it is proposed
that surface water is attenuated through the use of permeable paving and a detention
basin prior to discharge into the local AW surface water sewer system.
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Our Ref: 4118,SK,PC,SG
Your Ref: Land off Kelvedon Road

Marden Homes Ltd

C/0 Evans River & Coastal
19 St Andrews Avenue
Thorpe St Andrew
Norwich

NR7 ORG

Date: 04 September 2019
For the attention of Mr Rupert Evans

By Email:
rupert.evans@evansriversandcoastal.co.uk

Dear Rupert,

INFILTRATION TESTING AT LAND OFF KELVEDON ROAD, TIPTREE, ESSEX

1. Introduction
This letter report has been prepared on behalf of Evans River & Coastal for Marden Homes Ltd.

The primary objective of this ground investigation was to assess the infiltration potential of the
natural soils beneath the site.

This was achieved by:

Excavating a number of machine-dug trial pits across the site;

Undertaking soakage testing in line with BRE Digest 365 guidance; and

Undertaking infiltration calculations to allow for an assessment of the suitability of soakaways
or infiltration techniques for the future development of the site.

It is understood that the proposed development will comprise residential properties with
associated access roads and garden areas. A Proposed Development Plan was not available at
the time this report was prepared.

A Site Location Plan, Drawing ref. 4118,SK/001/Rev0, is presented at the end of this letter report
in Appendix 4.

The purpose of this letter report is to provide factual data only.

2. Site Works
2.1 Methodology

This ground investigation was carried out on the basis of the practices set out in BRE Digest 365,
‘Soakaway Design’ 2016, which requires, in summary, a total of three infiltration tests to be
undertaken in succession over a 24-hour period or tests to be undertaken on consecutive days.

The exploratory holes were positioned based upon client provided preferred locations and to
ensure good coverage of the site subject to access restrictions.

Brightwell Barns, Ipswich Road, Brightwell, Suffolk, IP10 0BJ
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In general, where a test location showed limited or no infiltration, it was allowed to continue for

circa 24 hours, the data obtained and the test ceased.

Where a test exhibited appreciable

infiltration and the “75%" infiltration level was achieved, a further infiltration “run”, or more was

undertaken.

2.2 Scope

Site works were carried out on 21 and 22 August 2019, and comprised the following:

Excavation of eight machine excavated trial pits, (SK1 to SK8), to a depth of 2.0m bgl;
Undertaking infiltration testing in line with BRE Digest 365 guidance; and
Undertaking infiltration calculations to allow for an assessment of the suitability of soakaways

for the future development of the

site.

A Site Plan and Exploratory Hole Location Plan, Drawing ref. 4118,5K/002/Rev0, is presented at

the end of this letter report in Append

ix 4.

2.3 Ground Conditions Encountered

The sequence of the strata encountered during the investigation generally confirms the
anticipated geology as interpreted from geological mapping.

The sequence and indicative thickness of strata are summarised in Table 1 below, with the
Exploratory Hole Logs provided in Appendix 2:

Table 1 - Ground Conditions

Depth Encountered
Strata

From To
Topsoil 0.00 0.35
London Clay | 0.35 2.00
Formation

2.4 Groundwater

No groundwater was encountered
investigation.

(mgl) Strata Thickness
(m)

-0.45 0.35-0.45
Unproven

in any of the exploratory

Location and Composition

All exploratory holes:

Generally, a brown slightly
gravelly slightly silty SAND.

All exploratory holes;

A light brown slightly gravelly
CLAY with grey mottling

SK3 only:

With  pockets  of
recovered as a sand.

chalk

holes during the intrusive
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2.5 Infiltration Testing Results

Soil infiltration testing did not indicate any appreciable infiltration to have occurred within any of

the testing locations.

Full results are provided in full in Appendix 3, presented at the end of this letter report.

We trust the above is clear and acceptable. If you have any questions, please do not hesitate to

contact us.

Yours sincerely

7248

Peter Coyne

Technical Assistant

Geosphere Environmental Ltd
peter@geosphere-environmental.co.uk

Enclosures:

Appendix 1 - Report Limitations and Conditions
Appendix 2 - Exploratory Hole Logs

Appendix 3 - Infiltration Testing Results
Appendix 4 - Drawings
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This report refers, within the limitations stated, to the condition of the site at the time of the
inspections. No warranty is given as to the possibility of future changes in the condition of the
site.

This report has been prepared for the sole use of the Client for the purposes described and no
extended duty of care to any third party is implied or offered. Third parties using any information
contained within this report do so at their own risk.

This report is prepared and written for the use stated herein; it should not be used for any other
purposes without reference to Geosphere Environmental Limited. The report has been prepared
in relation to the proposed end use, should another end use be intended, a further re-assessment
may be required. It is likely that over time practises will improve and the relevant guidance and
legislation be amended or superseded, which may necessitate a re-assessment of the site.

The accuracy of any map extracts cannot be guaranteed. It is possible that different conditions
existed onsite, between and subsequent to the various map surveys appended.

Whilst the report may express an opinion on possible configurations of strata between or beyond

exploratory holes discussed or on the possible presence of features based upon visual, verbal or
published evidence, this is for guidance only and no liability can be accepted for its accuracy.
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GEOSPHERE ENVIRONMENTAL

Trial Pit Logs
(SK1 to SK8)

4118,SK,Ltr01,PC,SG,04-09-19,V1
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L

‘0

Geosphere Environmental Ltd
Brightwell Barns, Ipswich Road
Brightwell, Suffolk, IP10 0BJ

Telephone: 01603 298076 TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK1
Job No Date Ground Level (m) Coordinates ()
4118,SK 20-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests
0.00-0.40 | Brown slightly silty slightly gravelly SAND. Gravel is fine to coarse Trial pit remained
- - subangular to subrounded flint g dry and stable
(TOPSOIL) upon completion
| 0.40-2.00 Light brown gravelly CLAY with fine active roots. Gravel is fine and .
i - medium subangular to rounded flint I —5
(LONDON CLAY FORMATION) - — -
r o
: =
. ]
i =
- L o]
i =
i N
I H—
| 1.70 Occasional light grey mottling present with depth o]
i T
[ Trial pit
L 4 completed at
2.0m. Infiltration
o b testing
undertaken
fe 1.6 >

—

=]
N

>

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres | Method Trial Pit/trench
Scale 1:20.8333333333333

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK2
Job No Date Ground Level (m) Coordinates ()
4118,SK 20-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.35 | Brown slightly silty slightly gravelly SAND. Gravel is fine to coarse
s - subangular to subrounded flint

| (TOPSOIL)

1 0.35-2.00 [ Light orangish brown with occasional light grey mottling slightly gravelly
CLAY. Gravel is fine subangular to subrounded flint
" (LONDON CLAY FORMATION)

| 1.60 Becoming grey mottled with depth

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
N

>

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK3
Job No Date Ground Level (m) Coordinates ()
4118,SK 20-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.40 | Brown slightly silty slightly gravelly SAND. Gravel is fine to coarse
s - subangular to subrounded flint

| (TOPSOIL)

| 0.40-2.00 Light brown slightly gravelly CLAY. Gravel is fine flint .
r - (LONDON CLAY FORMATION) S =

| 1.40 with pockets of off-white chalk recovered as a fine sand - -

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
N

>

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SKa
Job No Date Ground Level (m) Coordinates ()
4118,SK 20-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.40 | Brown slightly silty slightly gravelly SAND. Gravel is fine to coarse
s - subangular to subrounded flint

| (TOPSOIL)

| 0.40-2.00 Light brown slightly gravelly CLAY. Gravel is fine flint .
r - (LONDON CLAY FORMATION) S =

| 1.60 Becoming grey mottled with depth

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
N

>

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK5
Job No Date Ground Level (m) Coordinates ()
4118,SK 21-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.45 | Dark brown silty organic fine SAND

L (TOPSOIL)

L 0.45-2.00 |- Light brown slightly gravelly CLAY. Gravel is fine subangular and 4
subrounded flint
" (LONDON CLAY FORMATION)

I'Ii°|
i

I
_ o C
o T _

R HHEHN
AN ANHANHARHARHA

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
=)}

o

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK6
Job No Date Ground Level (m) Coordinates ()
4118,SK 21-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.35 | Brown slightly gravelly fine SAND. Gravel is fine and medium flint

L (TOPSOIL)

1 0.35-2.00 | Light brown slightly gravelly CLAY. Gravel is fine flint
(LONDON CLAY FORMATION)

| 1.40 Becoming light grey mottled with depth I

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
=)}

o

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK7
Job No Date Ground Level (m) Coordinates ()
4118,SK 21-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.35 | Brown slightly gravelly fine SAND. Gravel is fine and medium flint

L (TOPSOIL)

1 0.35-2.00 [ Light brown occasionally light grey mottled slightly gravelly CLAY. Gravel

is fine flint

” (LONDON CLAY FORMATION)

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
=)}

o

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




o Geosphere Environmental Ltd

11 Brightwell Barns,

Ipswich Road

I O Brightwell, Suffolk, IP10 0BJ
’ Telephone: 01603 298076

TRIAL PIT LOG

Project Client TRIAL PIT No
Land off Kelvedon Road, Tiptree Marden Homes SK8
Job No Date Ground Level (m) Coordinates ()
4118,SK 21-08-19 ,
Fieldwork By Logged By Sheet
Laser PC 1of1
Depth DESCRIPTION Legend| Depth No Remarks/Tests

0.00-0.35 | Brown slightly gravelly fine SAND. Gravel is fine and medium flint

L (TOPSOIL)

1 0.35-2.00 [ Light brown occasionally light grey mottled slightly gravelly CLAY. Gravel

is fine flint

” (LONDON CLAY FORMATION)

Trial pit remained
dry and stable
upon completion

Trial pit
completed at
2.0m. Infiltration
testing
undertaken

1.6

T

AR

—

=]
=)}

o

Shoring/Support: Gravel backfill

Stability: Stable

GEL AGS TP BETA 4118,SK KELVEDON ROAD, TIPTREE 27-08-19.GPJ GINT STD AGS 3_1.GDT 2/9/19

All dimensions in metres
Scale 1:20.8333333333333

Method Trial Pit/trench

Plant UsedMECHANICAL
EXCAVATOR

Checked By
SG




GEOSPHERE ENVIRONMENTAL
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Project Number:

Project Name:

Time Depth to

Water
[min] [mbgl]

0 1.505

1 1.505

2 1.505

3 1.505

4 1.505

5 1.505

10 1.505

78 1.505

140 1.505

1165 1.510

1460 1.510

Calculated by: PC

TPSKO02 / 03-10-18 / V2

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width Depth
1.6 0.4 2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit: SK1

Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)

Page 1 of 8



Project Number:

Project Name:

Time Depth to
Water
[min] [mbgl]
0 1.490
1 1.490
2 1.490
3 1.490
4 1.490
5 1.490
60 1.490
125 1.490
1140 1.490
1450 1.490
Calculated by: PC

TPSKO02 / 03-10-18 / V2

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width Depth
1.6 0.4 2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit: SK2

Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)

Page 2 of 8



Project Number:

Project Name:

Time Depth to

Water
[min] [mbgl]

0 1.500

1 1.520

2 1.530

3 1.550

4 1.565

5 1.570

10 1.595

43 1.630

120 1.635

1130 1.640

1440 1.640

Calculated by: PC

TPSKO02 / 03-10-18 / V2

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width Depth
1.6 0.4 2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit: SK3

Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)

Page 3 of 8



Project Number:

Project Name:

Time Depth to
Water
[min] [mbgl]
0 1.500
1 1.500
2 1.500
3 1.500
4 1.500
5 1.500
115 1.500
1110 1.500
1445 1.500

Calculated by:

TPSKO02 / 03-10-18 / V2

PC

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width
1.6 0.4

Depth
2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit:
Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

SK4

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)
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Project Number:

Project Name:

Time Depth to
Water
[min] [mbgl]
0 1.480
1 1.480
2 1.480
3 1.480
4 1.480
5 1.480
22 1.480
180 1.480
1270 1.490
1460 1.490
Calculated by: PC

TPSKO02 / 03-10-18 / V2

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width Depth
1.6 0.6 2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit: SK5

Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)
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Project Number:

Project Name:

Time Depth to
Water
[min] [mbgl]
0 1.480
1 1.480
2 1.480
3 1.480
4 1.480
5 1.480
170 1.485
1260 1.500
1455 1.500

Calculated by:

TPSKO02 / 03-10-18 / V2

PC

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width
1.6 0.6

Depth
2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit:
Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

SKé6

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)
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Project Number:

Project Name:

Time Depth to
Water
[min] [mbgl]
0 1.470
1 1.470
2 1.470
3 1.470
4 1.470
5 1.470
155 1.470
1245 1.460
1470 1.460

Calculated by:

TPSKO02 / 03-10-18 / V2

PC

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width
1.6 0.6

Depth
2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit: SK7

Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400

0.600

0.800

1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)

Page 7 of 8



Project Number:

Project Name:

Time Depth to
Water
[min] [mbgl]
0 1.475
1 1.475
2 1.475
3 1.475
4 1.475
5 1.475
145 1.475
1235 1.460
1450 1.460

Calculated by:

TPSKO02 / 03-10-18 / V2

PC

4118,5K

Land off Kelvedon Road, Tiptree, Essex

Pit Size [m]

Length Width
1.6 0.6

Depth
2.00

G=0

GEOSPHERE ENVIRONMENTAL

Date: 04/09/2019

It was not possible to undertake full-depth soakaway test.

Trial Pit: SK8

Run: 1ofl

Test Date: 21 August 2019
Groundwater Encountered: n/a

Soakage Rate

0 100 200 300 400 500
0.000

0.200

0.400
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1.000

Depth [mbgl]

1.200
1.400
1.600
1.800

2.000

Checked by: SG

Time [min]

600 700 800 900 1000 1100 1200 1300 1400

Water Depth

mbgl - (meters below ground level)
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G=0

GEOSPHERE ENVIRONMENTAL

Site Location Plan — Drawing ref. 4118,SK/001/Rev0
Site and Exploratory Hole Location Plan - Drawing ref. 4118,5K/002/Rev0

4118,SK,Ltr01,PC,SG,04-09-19,V1



G=0

GEOSPHERE ENVIRONMENTAL

LEGEND

' Site Location

-

-

.
N s

eS
N

J
'/
qué;hqnt/%

‘Knights
O . N SOURCE

© OpenStreetMap contributors
PROJECT

/’

Land off Kelvedon Road, Tiptree, Essex

TITLE
Site Location Plan
S
i >
i iy Y . e e DRAWING NUMBER
.\5,__— k—;.—\§\ @ , % 3  4118,SK/001/Rev0
" Rt s « SCALE DATE
NTS 29/08/2019
DRAWN BY CHECKED BY
PC SG

ECO 111/10.03.18/V3


http://www.openstreetmap.co.uk/
http://www.openstreetmap.co.uk/
http://www.openstreetmap.co.uk/
http://www.openstreetmap.co.uk/

ECO 111/10.03.18/V3

> -

Skl

SK2

e

/Pony
=

SK4*~

*

2
v i

SK8

Farny/’

Colt Far

> Reve

G=0

GEOSPHERE ENVIRONMENTAL

Site boundary

m Infiltration Pit

Provided by client

Land off Kelvedon Road, Tiptree, Essex

Site and Exploratory Hole Location Plan

4118,SK/002/Rev0
NTS 29/08/2019
PC SG



GEOSPHERE ENVIRONMENTAL

Ecology.

Flood Risk.
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Environmental.

Knotweed.

GEOSPHERE ENVIRONMENTAL LTD
Brightwell Barns, Ipswich Road, Brightwell, Suffolk, IP10 OBJ
T:01603 298076 | 01473353519 | E:info@geosphere-environmental.co.uk | W:geosphere-environmental.co.uk




APPENDIX B - ANGLIAN WATER PLANS



0

Highland
Mursery

KELVEDOM ROAD

S

Tower House

&

A\

;

Baynards
Primary School

e

" w
|5
F_L:.Jﬂ, .
—— 080y
'° =
=

o

gledene

LANSDOWMECLOSE
]
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Manhole Reference

Liquid Type

Cover Level

Invert Level

Depth to Invert

Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert
0001 F - - 2.6
0002 F - - 1.77
0003 F - - -
0004 F - 191 -
0005 F - 1.86 -
0006 F - 1.87 -
0007 F - 1.74 -
0008 F - 11 -
0101 F 67.63 64.68 2.95
0102 F - - 2.37
0103 F - - 1.2
0104 F - - 1.47
0105 F - - 1.28
0801 F - - 1.61
0802 F - - 0.54
0803 F - - 0.56
0804 F - - 1.08
0805 F - - 0.59
0807 F - - 0.62
0808 F - - -
0809 F - - -
0901 F - - 2.24
0902 F - - 1.9
0903 F - - 2.52
0904 F 63.5 61.46 2.04
0905 F 63.57 61.4 2.17
0906 F - - -
0907 F - - -
0908 F - - -
0909 F - - -
1001 F - - 0.75
1002 F - - 1.32
1003 F - - 1.3
1004 F - - 1.2
1005 F - - 0.92
1006 F - - 0.95
1007 F - - -
1008 F - - -
1009 F - - -
1010 F - - -
1101 F - - 14
1102 F - - 1.36
1103 F - - 14
1104 F - - 1.05
1105 F - - 1
1106 F - - 0.95
1107 F 0.85 - 0.85
1108 F - - 0.9
1109 F - - 1.31
1110 F - - 14
1111 F - - 1.3
1112 F - - 1.2
1113 F - - 1.24
1114 F - - 1.24
1115 F - - 1.3
1201 F 66.49 64.1 2.39
1801 F 62.155 60.402 1.753
1802 F 62.904 61.103 1.801
1803 F 62.555 61.205 1.35
1901 F - - 1.75
1902 F - - 7.75
1903 F - - 151
1904 F - - 1.45
1905 F - - 1.14
1906 F 63.6 61.7 1.9
1907 F - - -
1908 F - - -
1909 F - - -
1910 F - - -
1911 F - - -
1912 F - - -

Manhole Reference

Liquid Type

Cover Level

Invert Level

Depth to Invert

1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
2008
2009
2010
2011
2013
2015
2016
2104
2801
2914
6101
7101
7102
8101
8102
9101
0051
0052
0053
0054
0055
0151
1051
1052
1053
1054
1055
1056
1151
1152
1153
1251
1951
1952
1953
1954
1955
1956
2051
2152
2153

n ununonuunuunuunuonunununmuununununnnunununuounuonuoouoonooTnmTT T T T T T T T T T T T T T T T T T T T T T T T T

61.08

70.01
69.43
69.754
68.53
69.06
67.925

59.38

68.34
67.62
67.94
66.83
67.26
65.45

111
11

0.88
1.49
1.12
1.06
1.44
1.7

1.67
1.81
1.814
1.7
18
2.475

Manhole Reference

Liquid Type

Cover Level

Invert Level

Depth to Invert

Our Ref: 294182 - 1
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2 YEAR EVENT



Evans Rivers & Costal Ltd Page 1
19 St Andrews Avenue Basin

Thorpe St Andrew 2yr

Norwich NR7 ORG

Date 24/09/2020 14:48 Designed by User

File 2yr.SRCX Checked by

Micro Drainage Source Control 2020.1

Summary of Results for 2 year Return Period

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m3)

15 min Summer 0.119 0.119 4.4 141.9 0 K

30 min Summer 0.149 0.149 5.0 179.2 0O K

60 min Summer 0.179 0.179 5.2 217.1 0 K
120 min Summer 0.246 0.246 5.5 304.2 0O K
180 min Summer 0.280 0.280 5.5 349.9 0 K
240 min Summer 0.301 0.301 5.6 377.0 0O K
360 min Summer 0.320 0.320 5.6 403.0 0 K
480 min Summer 0.325 0.325 5.6 410.3 0O K
600 min Summer 0.325 0.325 5.6 410.3 0 K
720 min Summer 0.324 0.324 5.6 408.5 0O K
960 min Summer 0.319 0.319 5.6 401.9 0 K
1440 min Summer 0.306 0.306 5.6 384.9 O K
2160 min Summer 0.286 0.286 5.5 357.9 0 K
2880 min Summer 0.268 0.268 5.5 333.2 0 K
4320 min Summer 0.238 0.238 5.4 293.9 0 K
5760 min Summer 0.215 0.215 5.4 264.2 0O K
7200 min Summer 0.198 0.198 5.3 241.6 0 K
8640 min Summer 0.184 0.184 5.2 224.0 0O K
10080 min Summer 0.173 0.173 5.1 210.1 0 K
15 min Winter 0.132 0.132 4.8 158.9 O K

30 min Winter 0.166 0.166 5.1 201.1 0 K
Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)

(m?) (m3)

15 min Summer 32.617 0.0 118.3 19
30 min Summer 20.831 0.0 155.6 33
60 min Summer 12.872 0.0 213.0 64
120 min Summer 9.257 0.0 310.7 122
180 min Summer 7.282 0.0 368.0 182
240 min Summer 6.033 0.0 407.1 242
360 min Summer 4.518 0.0 457.5 360
480 min Summer 3.628 0.0 489.6 480
600 min Summer 3.045 0.0 513.1 536
720 min Summer 2.632 0.0 531.4 594
960 min Summer 2.085 0.0 559.1 714
1440 min Summer 1.500 0.0 596.2 980
2160 min Summer 1.085 0.0 679.8 1384
2880 min Summer 0.869 0.0 725.1 1788
4320 min Summer 0.649 0.0 806.6 2556
5760 min Summer 0.535 0.0 903.6 3344
7200 min Summer 0.467 0.0 983.1 4040
8640 min Summer 0.420 0.0 1060.0 4760
10080 min Summer 0.387 0.0 1133.1 5544
15 min Winter 32.617 0.0 134.5 19
30 min Winter 20.831 0.0 176.2 33
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Evans Rivers & Costal Ltd

19 St Andrews Avenue
Thorpe St Andrew
Norwich NR7 ORG

Basin

2yr

Date 24/09/2020 14:48

File 2yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Summary of Results for 2 year Return Period

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max

Le
(

O O O O O OO OO0 OO o oo o

vel
m)

.200
.275
.314
.337
.360
.368
.369
.366
.358
.339
.309
.280
.232
.197
.170
.150
.136

Rain
(mm/hr)

O OO O OO FEFNDNWWMOJWODN

.872
.257
.282
.033
.518
.628
.045
.632
.085
.500
.085
.869
.649
.535
.467
.420
.387

Max

(m)

.200
.275
.314
.337
.360
.368
.369
.366
.358
.339
.309
.280
.232
.197
.170
.150

Max Max Status
Depth Control Volume
(1/s) (m3)
5.3 244.1 0 K
5.5 342.5 0 K
5.6 394.9 0 K
5.6 426.5 0 K
5.6 458.2 0 K
5.6 469.3 0 K
5.6 471.0 0 K
5.6 467.4 0 K
5.6 455.3 0 K
5.6 429.9 0 K
5.6 388.0 0 K
5.5 348.9 0 K
5.4 286.4 0 K
5.3 240.0 0 K
5.1 206.3 0 K
5.0 181.5 0 K
4.8 163.9 0 K

O O O O O OO OO0 OO o oo o

.136

Flooded Discharge
Volume

Volume

(m?)

O O O O OO OO0 oo o oo o

O O O O OO OO0 oo o oo o

(m?)

239.
349.
413.
456.
512.
548.
574.
594.
624.
664 .
762.
813.
905.
1012.
1102.
1188.
1271.

~ oy O 00 NOHFEDNWIU UW ooEE ©

Time-Peak
(mins)

62
120
180
238
352
464
572
678
768

1068
1512
1932
2724
3464
4184
4920
5552
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Evans Rivers & Costal Ltd Page 3
19 St Andrews Avenue Basin

Thorpe St Andrew 2yr

Norwich NR7 ORG

Date 24/09/2020 14:48 Designed by User

File 2yr.SRCX Checked by

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 2
FEH Rainfall Version 2013
Site Location GB 588788 217031 TL 88788 17031

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

)
Cv (Winter) 0.840
Shortest Storm (mins) 15
Longest Storm (mins) 10080
Climate Change % +0

Time Area Diagram

Total Area (ha) 2.359

Time (mins) Area
From: To: (ha)

0 4 2.359
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Evans Rivers & Costal Ltd

Page 4

19 St Andrews Avenue Basin
Thorpe St Andrew

Norwich NR7 ORG

2yr

Date 24/09/2020 14:48
File 2yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level

(m) 1.200

Tank or Pond Structure

Invert Level

Depth (m) Area (m?) |Depth (m) Area (m?)
0.000 1159.0 0.700 1627.0
0.100 1222.0 0.800 1700.0
0.200 1285.0 0.900 1774.0
0.300 1351.0 1.000 1850.0
0.400 1417.0 1.100 1850.0
0.500 1486.0 1.200 1850.0
0.600 1555.0 1.300 1850.0

(m) 0.000

Depth (m) Area (m?) |Depth
1.400 1850.0 2.100
1.500 1850.0 2.200
1.600 1850.0 2.300
1.700 1850.0 2.400
1.800 1850.0 2.500
1.900 1850.0
2.000 1850.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0108-5600-1200-5600

Design Head (m) 1.200
Design Flow (1/s) 5.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 108
Invert Level (m) 0.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 5.6
Flush-Flo™ 0.354 5.6
Kick-Flo® 0.750 4.5
Mean Flow over Head Range - 4.9

(m) Area (m?)

1850.
1850.
1850.
1850.
1850.

o O O O O

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)
0.100 3.7 1.200 5.6
0.200 5.3 1.400 6.0
0.300 5.6 1.600 6.4
0.400 5.6 1.800 6.8
0.500 5.5 2.000 7.1
0.600 5.3 2.200 7.4
0.800 4.6 2.400 7.7
1.000 5.1 2.600 8.0

Depth (m) Flow (1/s) | Depth
3.000 8.6 7.000
3.500 9.3 7.500
4.000 9.9 8.000
4.500 10.4 8.500
5.000 11.0 9.000
5.500 11.5 9.500
6.000 12.0
6.500 12.4

(m) Flow (1/s)

12.
13.
13.
14.
14.
14.

O U Jd W o
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30 YEAR EVENT



Evans Rivers & Costal Ltd

Page 1

19 St Andrews Avenue
Thorpe St Andrew
Norwich NR7 ORG

Basin
30yr

Date 24/09/2020 14:49
File 30yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Summary of Results for 30 year Return Period

Storm
Event

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

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Storm
Event

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

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Max Max Max Max Status
Level Depth Control Volume
(m) (m) (1/s) (m?)
0.255 0.255 5.5 316.5 0 K
0.325 0.325 5.6 409.7 0 K
0.394 0.394 5.6 506.3 0 K
0.483 0.483 5.6 634.9 0 K
0.530 0.530 5.6 703.9 0 K
0.558 0.558 5.6 746.3 0 K
0.586 0.586 5.6 790.7 0 K
0.598 0.598 5.6 809.1 0 K
0.602 0.602 5.6 814.9 0 K
0.601 0.601 5.6 813.3 0 K
0.591 0.591 5.6 797.1 0 K
0.562 0.562 5.6 753.0 0 K
0.528 0.528 5.6 701.7 0 K
0.500 0.500 5.6 659.1 0 K
0.452 0.452 5.6 588.9 0 K
0.413 0.413 5.6 532.5 0 K
0.381 0.381 5.6 488.4 0 K
0.355 0.355 5.6 451.7 0 K
0.333 0.333 5.6 421.1 0 K
0.284 0.284 5.5 354.8 0 K
0.361 0.361 5.6 459.4 0 K
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m?) (m3)
72.378 0.0 279.5 19
47.098 0.0 360.2 34
29.401 0.0 498.0 64
18.743 0.0 633.7 124
14.072 0.0 710.2 184
11.360 0.0 759.8 242
8.266 0.0 817.9 362
6.536 0.0 848.0 482
5.427 0.0 862.8 602
4.653 0.0 867.6 722
3.638 0.0 859.8 960
2.570 0.0 826.0 1198
1.824 0.0 1143.8 1556
1.439 0.0 1199.8 1956
1.043 0.0 1289.6 2764
0.840 0.0 1419.6 3568
0.717 0.0 1515.1 4328
0.635 0.0 1607.6 5104
0.576 0.0 1695.3 5848
72.378 0.0 312.8 19
47.098 0.0 397.6 33
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Evans Rivers & Costal Ltd

19 St Andrews Avenue
Thorpe St Andrew
Norwich NR7 ORG

Basin
30yr

Date 24/09/2020 14:49

File 30yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Summary of Results for 30 year Return Period

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max
Level
(m)

.437
.536
.588
.619
.653
.668
.675
.676
.669
. 641
.595
.557
.486
.425
.374
.331
.295

O O O O OO OO0 OO OOoO oo oo

Rain
(mm/hr)

N
O

.401
. 743
.072
.360
.266
.536
.427
.653
.638
.570
.824
.439
.043
.840
L7717
.635
.576

e
® s

O OO O RF FENWR U oy

Max

Max Max

Status

Depth Control Volume

(m)

.437
.536
.588
.619
.653
.668
.675
.676
.669
. 641
.595
.557
.486
.425
.374
.331
.295

O O O O OO OO0 OO OoOOoO oo oo

(

1/s) (m?)

[CENC RNC, BNC, RNC, BN RN RGN, B BN C BN G BNC) B C B G B G BN )]
Y O)Y O O)Y O O &)Y OY O OY O O)Y &Y Oy &Y O O

Flooded Discharge
Volume

(m?)

O O O O OO OO0 OO OoOoo oo o

O O O O OO OO0 OO OoOo oo oo

Volume
(m?)

557.
707.
788.
837.
882.
891.
886.
879.
862.
828.
1279.
1340.
1432.
1590.
1697.
1802.
1901.

~ O 00 W U 3 WMo WwWOo i od W O

568.
713.
792.
842.
895.
919.
929.
931.
921.
876.
804.
745.
639.
549.
477.
418.
369.

BN T WNDNO UYWL
O O O O0OO0OO0O0OO0O0OOLOOLOLOLOOLOL
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Time-Peak
(mins)

64
122
180
240
358
474
590
706
932

1358
1684
2132
2988
3816
4616
5368
6152
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Evans Rivers & Costal Ltd

19 St Andrews Avenue Basin

Thorpe St Andrew 30yr

Norwich NR7 ORG

Date 24/09/2020 14:49 Designed by User

File 30yr.SRCX Checked by

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 588788 217031 TL 88788

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram

Total Area (ha) 2.359

Time (mins) Area
From: To: (ha)

0 4 2.359

FEH
30
2013
17031
Point
Yes
Yes
0.750
0.840
15
10080
+0
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Evans Rivers & Costal Ltd

Page 4

19 St Andrews Avenue Basin
Thorpe St Andrew

Norwich NR7 ORG

30yr

Date 24/09/2020 14:49
File 30yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level

(m) 1.200

Tank or Pond Structure

Invert Level

Depth (m) Area (m?) |Depth (m) Area (m?)
0.000 1159.0 0.700 1627.0
0.100 1222.0 0.800 1700.0
0.200 1285.0 0.900 1774.0
0.300 1351.0 1.000 1850.0
0.400 1417.0 1.100 1850.0
0.500 1486.0 1.200 1850.0
0.600 1555.0 1.300 1850.0

(m) 0.000

Depth (m) Area (m?) |Depth
1.400 1850.0 2.100
1.500 1850.0 2.200
1.600 1850.0 2.300
1.700 1850.0 2.400
1.800 1850.0 2.500
1.900 1850.0
2.000 1850.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0108-5600-1200-5600

Design Head (m) 1.200
Design Flow (1/s) 5.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 108
Invert Level (m) 0.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 5.6
Flush-Flo™ 0.354 5.6
Kick-Flo® 0.750 4.5
Mean Flow over Head Range - 4.9

(m) Area (m?)

1850.
1850.
1850.
1850.
1850.

o O O O O

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)
0.100 3.7 1.200 5.6
0.200 5.3 1.400 6.0
0.300 5.6 1.600 6.4
0.400 5.6 1.800 6.8
0.500 5.5 2.000 7.1
0.600 5.3 2.200 7.4
0.800 4.6 2.400 7.7
1.000 5.1 2.600 8.0

Depth (m) Flow (1/s) | Depth
3.000 8.6 7.000
3.500 9.3 7.500
4.000 9.9 8.000
4.500 10.4 8.500
5.000 11.0 9.000
5.500 11.5 9.500
6.000 12.0
6.500 12.4

(m) Flow (1/s)

12.
13.
13.
14.
14.
14.

O U Jd W o
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100 YEAR EVENT



Evans Rivers & Costal Ltd

Page 1

19 St Andrews Avenue
Thorpe St Andrew
Norwich NR7 ORG

Basin
100yr

Date 24/09/2020 14:49
File 100yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Summary of Results for 100 year Return Period

Storm

Event

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

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Storm
Event

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

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Max Max Max Max Status
Level Depth Control Volume
(m) (m) (1/s) (m?)
0.319 0.319 5.6 401.6 0 K
0.409 0.409 5.6 527.0 0 K
0.497 0.497 5.6 654.5 0 K
0.599 0.599 5.6 810.0 0 K
0.655 0.655 5.6 898.3 0 K
0.690 0.690 5.6 955.3 0 K
0.730 0.730 5.6 1020.5 0 K
0.750 0.750 5.6 1053.6 0 K
0.760 0.760 5.6 1070.3 0 K
0.764 0.764 5.6 1077.0 0 K
0.762 0.762 5.6 1072.6 0 K
0.735 0.735 5.6 1028.5 0 K
0.687 0.687 5.6 949.5 0 K
0.650 0.650 5.6 889.8 0 K
0.588 0.588 5.6 792.9 0 K
0.537 0.537 5.6 715.7 0 K
0.497 0.497 5.6 655.9 0 K
0.464 0.464 5.6 606.0 0 K
0.434 0.434 5.6 563.7 0 K
0.354 0.354 5.6 450.1 0 K
0.453 0.453 5.6 590.8 0 K
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m?) (m3)
91.665 0.0 351.7 19
60.400 0.0 438.5 34
37.816 0.0 639.6 64
23.722 0.0 791.4 124
17.755 0.0 866.8 184
14.327 0.0 897.1 244
10.434 0.0 894.5 362
8.259 0.0 879.3 482
6.861 0.0 864.6 602
5.883 0.0 851.6 722
4.598 0.0 829.2 962
3.235 0.0 794.8 1440
2.282 0.0 1421.8 1756
1.788 0.0 1475.0 2080
1.274 0.0 1506.9 2856
1.011 0.0 1709.6 3680
0.854 0.0 1803.6 4464
0.748 0.0 1895.2 5272
0.673 0.0 1982.1 6048
91.665 0.0 389.1 19
60.400 0.0 461.9 34
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Evans Rivers & Costal Ltd

19 St Andrews Avenue
Thorpe St Andrew
Norwich NR7 ORG

Basin
100yr

Date 24/09/2020 14:49

File 100yr.SRCX

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Summary of Results for 100 year Return Period

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

Storm
Event

min
min
min
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min
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min
min
min
min
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Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max
Level
(m)

.550
.663
.725
.765
.810
.833
.845
.851
.851
.833
.789
. 740
.653
.5717
.514
.459
.411

[eNeNelNeNeNeolNeNe e NoNoNeNeoNoNoNoNe)

Rain
(mm/hr)

w
~

.816
.722
.755
.327
.434
.259
.861
.883
.598
.235
.282
.788
.274
.011
.854
.748
.673

e N
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Max

Max Max

Status

Depth Control Volume

(m)

.550
.663
.725
.765
.810
.833
.845
.851
.851
.833
.789
. 740
.653
.5717
.514
.459
.411

O O O O OO OO OO0 OO o oo o

(

1/s) (m?)

[C2BNC RN, BRC, INC, BN RN NG BC B G BN C BN C BN G B C B G B G B )]
Y O)Y O O)Y O O)Y O)Y OY O O)Y O O)Y &Y Oy O O O

Flooded Discharge
Volume

(m?)

O O O O OO OO OO0 OoOo oo oo

O O O O OO OO OO0 OoOoo oo o

Volume
(m?)

713.
866.
905.
895.
871.
853.
839.
827.
806.
772.
1569.
1598.
1554.
1914.
2020.
2123.
2222.

0 oYW W wWWOUwHFEOWOUNREDNDE OO WO

734.
910.
1011.
1077.
1154.
1193.
1214.
1224.
1225.
1192.
1118.
1035.
895.
776.
680.
599.
530.

DWW R 00U W O oo W
O O OO0OO0O0O0O0OOO0OOOLOoOOoOOoOOo
ARAARAARAAARAARRARRRRRR

Time-Peak
(mins)

64
122
182
240
358
476
594
708
942

1396
2036
2336
3156
3984
4824
5616
6360
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Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 588788 217031 TL 88788

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram

Total Area (ha) 2.359

Time (mins) Area
From: To: (ha)

0 4 2.359

FEH
100
2013
17031
Point
Yes
Yes
0.750
0.840
15
10080
+0
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Model Details

Storage is Online Cover Level

(m) 1.200

Tank or Pond Structure

Invert Level

Depth (m) Area (m?) |Depth (m) Area (m?)
0.000 1159.0 0.700 1627.0
0.100 1222.0 0.800 1700.0
0.200 1285.0 0.900 1774.0
0.300 1351.0 1.000 1850.0
0.400 1417.0 1.100 1850.0
0.500 1486.0 1.200 1850.0
0.600 1555.0 1.300 1850.0

(m) 0.000

Depth (m) Area (m?) |Depth
1.400 1850.0 2.100
1.500 1850.0 2.200
1.600 1850.0 2.300
1.700 1850.0 2.400
1.800 1850.0 2.500
1.900 1850.0
2.000 1850.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0108-5600-1200-5600

Design Head (m) 1.200
Design Flow (1/s) 5.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 108
Invert Level (m) 0.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 5.6
Flush-Flo™ 0.354 5.6
Kick-Flo® 0.750 4.5
Mean Flow over Head Range - 4.9

(m) Area (m?)

1850.
1850.
1850.
1850.
1850.

o O O O O

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)
0.100 3.7 1.200 5.6
0.200 5.3 1.400 6.0
0.300 5.6 1.600 6.4
0.400 5.6 1.800 6.8
0.500 5.5 2.000 7.1
0.600 5.3 2.200 7.4
0.800 4.6 2.400 7.7
1.000 5.1 2.600 8.0

Depth (m) Flow (1/s) | Depth
3.000 8.6 7.000
3.500 9.3 7.500
4.000 9.9 8.000
4.500 10.4 8.500
5.000 11.0 9.000
5.500 11.5 9.500
6.000 12.0
6.500 12.4

(m) Flow (1/s)

12.
13.
13.
14.
14.
14.

O U Jd W o
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Summary of Results for 100 year Return Period (+40%)

Storm
Event

15 min Summer
30 min Summer
60 min Summer
120 min Summer
180 min Summer
240 min Summer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer
7200 min Summer
8640 min Summer
10080 min Summer
15 min Winter
30 min Winter

Storm
Event

15 min Summer
30 min Summer
60 min Summer
120 min Summer
180 min Summer
240 min Summer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer
7200 min Summer
8640 min Summer
10080 min Summer
15 min Winter
30 min Winter

Max
Leve
(m)

.43
.55
.67
.80
.88
.92
.98
.01
.02
.03
.04
.02
.99
.95
.89
.85
.81
.78
.76
.48
.61

O O OO OO OO OO O FRPEPREPEOOOOOOO

Rain

Max Max
1 Depth Control
(m) (1/s)

4
4
0
5
0
7
2
1
8
7
2
9
1
4
5
0
7
9
4
1
2

.434
.554
.670
.805
.880
.927
.982
.011
.028
.037
.042
.029
.991
.954
.895
.850
.817
.789
.764
.481
.612

O O OO OO o000 O FRERPREPEOOOOOOO
[S2NGRNC, BN, NS, BN BNC BEC NG, B G, BN BN G BN, B G I C, BN G BN C RGN B R e |
Y O)Y O O)Y O)Y O)Y O)Y OY O)Y O)Y )Y O)Y O &)Y &Y O &)Y &Y O OO O

Max
Volume
(m3)

563.

740.

921.
1145.
1274.
1359.
1458.
1512.
1543.
1560.
1570.
1546.
1476.
1408.
1302.
1223.
1166.
1118.
1076.

631.

829.

O Ul WkH P WWwWwoOOoUu wkFNOURFE WO WU

Flooded Discharge

(mm/hr) Volume Volume

128.
84.
52.

33

24.
20.
14.

11

H R P PN WS oY 0O

o

128.

84

(m?)

332
560
943
.210
857
057
608
.563
.605
.236
.438
.528
.194
.503
.784
.415
.195
.048
.942
332
.560

O O O O O O O OO OO OO OOoO0oO oo o oo
O O O O OO O OO OO0 OOoOOo oo o oo

(m?)

453.
473.
865.
893.
867.
851.
834.
826.
820.
816.
811.
801.
1659.
1601.
1474.
2390.
2518.
2639.
2732.
469.
471.

NN Uy o N U O NI DN WOWDNDNWOW WO ©

Status

O O O O
AR RN

O

Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk

O O OO Oo0Oo
AR AR R

Time-Peak
(mins)

19
34
64
124
184
244
364
482
602
722
962
1442
2140
2448
3196
3984
4832
5704
6552
19
34
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Summary of Results for 100 year Return Period (+40%)

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min

1440 min
2160 min
2880 min
4320 min
5760 min
7200 min
8640 min
10080 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max
Level Depth Control Volume
(m) (m) (1/s) (m?)
0.739 0.739 5.6 1034.0
0.886 0.886 5.6 1286.2
0.967 0.967 5.6 1432.0
1.019 1.019 5.6 1527.9
1.081 1.081 5.6 1642.4
1.116 1.116 5.6 1705.8
1.136 1.136 5.6 1743.6
1.148 1.148 5.6 1766.0
1.158 1.158 5.6 1783.9
1.150 1.150 5.6 1769.4
1.118 1.118 5.6 1710.2
1.078 1.078 5.6 1636.0
1.005 1.005 5.6 1501.5
0.947 0.947 5.6 1395.8
0.900 0.900 5.6 1310.4
0.857 0.857 5.6 1235.1
0.817 0.817 5.6 1166.4
Rain Flooded Discharge

(mm/hr) Volume Volume
(m?) (m?)
52.943 0.0 909.5
33.210 0.0 871.2
24.857 0.0 849.7
20.057 0.0 840.5
14.608 0.0 836.1
11.563 0.0 838.8
9.605 0.0 844.1
8.236 0.0 848.1
6.438 0.0 849.5
4.528 0.0 839.0
3.194 0.0 1670.1
2.503 0.0 1622.2
1.784 0.0 1532.0
1.415 0.0 2675.0
1.195 0.0 2814.1
1.048 0.0 2924.9
0.942 0.0 2885.1

Status

O K

O K
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk

O K

O K

O K

Time-Peak
(mins)

64
122
182
240
358
478
596
712
944

1400
2072
2708
3372
4320
5256
6144
7064
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Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 588788 217031 TL 88788

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram

Total Area (ha) 2.359

Time (mins) Area
From: To: (ha)

0 4 2.359

FEH
100
2013
17031
Point
Yes
Yes
0.750
0.840
15
10080
+40
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Storage is

Model Details

Online Cover Level (m) 1.200

Tank or Pond Structure

Invert Level

(m) 0.000

Depth (m) Area (m?) |Depth (m) Area (m?) |[Depth (m) Area (m2?) |Depth
0.000 1159.0 0.700 1627.0 1.400 1850.0 2.100
0.100 1222.0 0.800 1700.0 1.500 1850.0 2.200
0.200 1285.0 0.900 1774.0 1.600 1850.0 2.300
0.300 1351.0 1.000 1850.0 1.700 1850.0 2.400
0.400 1417.0 1.100 1850.0 1.800 1850.0 2.500
0.500 1486.0 1.200 1850.0 1.900 1850.0
0.600 1555.0 1.300 1850.0 2.000 1850.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0108-5600-1200-5600

Design Head (m) 1.200
Design Flow (1/s) 5.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 108
Invert Level (m) 0.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 5.6
Flush-Flo™ 0.354 5.6
Kick-Flo® 0.750 4.5
Mean Flow over Head Range - 4.9

(m) Area (m?)

1850.
1850.
1850.
1850.
1850.

o O O O O

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)|Depth
0.100 3.7 1.200 5.6 3.000 8.6 7.000
0.200 5.3 1.400 6.0 3.500 9.3 7.500
0.300 5.6 1.600 6.4 4.000 9.9 8.000
0.400 5.6 1.800 6.8 4.500 10.4 8.500
0.500 5.5 2.000 7.1 5.000 11.0 9.000
0.600 5.3 2.200 7.4 5.500 11.5 9.500
0.800 4.6 2.400 7.7 6.000 12.0
1.000 5.1 2.600 8.0 6.500 12.4

(m) Flow (1/s)

12.
13.
13.
14.
14.
14.

O U Jd W o

©1982-2020 Innovyze




APPENDIX D - DETENTION BASIN EXCEEDANCE (1000YR
EVENT)



Evans Rivers & Costal Ltd

Page 1

19 St Andrews Avenue
Thorpe St Andrew
Norwich NR7 ORG

Basin
1000yr

Date 24/09/2020 14:4
File 1000yr.SRCX

9

Designed by User
Checked by

Micro Drainage

Source Control 2020.1

Summary of Results for 1000 year Return Period

Storm
Event

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

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

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Max

(m)

.504
.649
.791
.984
.096
L1171
.262
.315
.346
.365
.381
.373
.325
.265
.162
.084
.022
.968
.914
.557
.716

CoocOoORRPRRPRRPREPRERPREPRERRELRLRRELRLEOOOO

Max
Level Depth Control
(m)

CoocOoORRPRRPRRPREPRERPREPRERPRELRELRELRLEOOOO

Rain
(mm/hr)

151.
101.
64
42.
32
26.
19.
15.
12.
11.

= PN WS o

1.
151.
101.

466
386

.293

153

.298

425
518
553
957
120

.679
.054
.190
.224
.233
.726
.420
.214

066
466
386

.504
.649
.791
.984
.096
L1171
.262
.315
.346
.365
.381
.373
.325
.265
.162
.084
.022
.968
.914
.557
.716

(

Max

1/s)

[S2NGRNC, BN, NS, BN BNC BEC NG, B G, BN BN G BN, B G I C, BN G BN C RGN B R e |
[S2BNG RN, BN NE, BN BNC BEC BNC, B C, BN BN G BN, B G I C, BN G BN C RGN, B R e |

Max
Volume
(m3)

665.

889.
1122.
1461.
1669.
1808.
1977.
2073.
2131.
2167.
2197.
2182.
2092.
1982.
1791.
1646.
1532.
1433.
1335.

746.

996.

O F OO JooNRFEMOODHE JWOWoOyo O O O

Flooded Discharge

Volume Volume
(m?) (m3)
0.0 460.7
0.0 471.0
0.0 920.6
0.0 865.9
0.0 825.0
0.0 809.2
115.5 807.6
211.8 819.4
269.7 828.4
305.1 833.2
335.5 835.5
320.0 825.7
230.4 1616.1
120.1 1575.2
0.0 1492.1
0.0 2899.4
0.0 2949.1
0.0 2907.7
0.0 2820.6
0.0 468.8
0.0 467.8

Status

0 K

O K

0 K

Flood Risk
Flood Risk
Flood Risk
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
0O K

0 K

Time-Peak
(mins)

19
34
64
124
184
244
364
484
602
722
962
1442
2160
2856
3500
4256
5040
5880
6664
19
34
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Summary of Results for 1000 year Return Period

Storm
Event

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter
min Winter

Max

(m)

.870
.080
.206
.292
.396
.456
.493
.516
.538
.537
.493
. 437
.318
.222
.143
.071
.003

e e )

Max
Level Depth Control
(m)

e e = I = )

Rain
(mm/hr)

R R R RN WS o
N OO o NN

N e el S I NN

.293
.153
.298
.425
.518
.553
.957
.120
.679
.054
.190
.224
.233
.726
.420
.214
.066

.870
.080
.206
.292
.396
.456
.493
.516
.538
.537
.493
. 437
.318
.222
.143
.071
.003

(

Max

1/s)

[CBNC RN, BN, NC, BN RN BN C, BC, B C BN C BN G BNC) B C, B G R G B )]
g oo g1 oy oY U OO a1l

Max
Volume
(m3)

1258.6
1640.3
1873.8
2031.7
2224.4
2335.8
2404.3
2447.3
2488.2
2484.6
2404.2
2299.8
2079.6
1902.2
1755.9
1622.7
1497.4

Flooded Discharge

Volume Volume
(m?) (m?)
0.0 914.8
0.0 833.6
11.7 810.3
169.7 814.6
362.4 842.9
473.8 859.2
542.3 868.0
585.3 872.5
626.2 873.7
622.6 861.0
542.2 1661.0
437.8 1638.3
217.6 1571.0
40.2 3190.7
0.0 3114.2
0.0 2982.0
0.0 2846.7

Status

0 K

Flood Risk
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
FLOOD
Flood Risk
Flood Risk
Flood Risk

Time-Peak
(mins)

64
122
182
242
360
478
596
714
950

1414
2096
2764
3976
4496
5408
6320
7264
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Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 588788 217031 TL 88788

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram

Total Area (ha) 2.359

Time (mins) Area
From: To: (ha)

0 4 2.359

FEH
1000
2013

17031
Point
Yes
Yes
0.750
0.840
15
10080
+0
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Storage is

Model Details

Online Cover Level (m) 1.200

Tank or Pond Structure

Invert Level

(m) 0.000

Depth (m) Area (m?) |Depth (m) Area (m?) |[Depth (m) Area (m2?) |Depth
0.000 1159.0 0.700 1627.0 1.400 1850.0 2.100
0.100 1222.0 0.800 1700.0 1.500 1850.0 2.200
0.200 1285.0 0.900 1774.0 1.600 1850.0 2.300
0.300 1351.0 1.000 1850.0 1.700 1850.0 2.400
0.400 1417.0 1.100 1850.0 1.800 1850.0 2.500
0.500 1486.0 1.200 1850.0 1.900 1850.0
0.600 1555.0 1.300 1850.0 2.000 1850.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0103-5600-1550-5600

Minimum Outlet Pipe Diameter

Design Head (m) 1.550
Design Flow (1/s) 5.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 103
Invert Level (m) 0.000
(mm) 150

(mm) 1200

Suggested Manhole Diameter

Control

Design Point

Mean Flow over Head Range -

Points Head (m) Flow (1/s)
(Calculated) 1.550 5.6
Flush-Flo™ 0.452 5.5
Kick-Flo® 0.924 4.4
4.9

(m) Area (m?)

1850.
1850.
1850.
1850.
1850.

o O O O O

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

Hydro-Brake® Optimum as specified.

invalidated
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