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1.0 Introduction

RAB Consultants has prepared this Detailed Drainage report to assist with the discharge of Condition 9
associated with the proposed development of 4 detached dwellings at 223 Station Road, Earl Shilton,
Leicester — Planning Application Ref: 23/00298/FUL.

2.0 Site detalls

2.1 Site location

TABLE 1: SITE LOCATION

Site address: 223 Station Road, Earl Shilton, Leicester LE9 7GG

Site area: 0.39%ha

Existing land use: Garden land to rear of 223 Station Road

SP 46342 96782

LIRS ET T e W-Wlisleli1 A Hinckley and Bosworth Borough Council
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2.2  Site description

The proposed site is garden land to the rear of 223 Station Road, Earl Shilton, located to the south of the
town.

The site is bounded by an agricultural field to the north, in which a planning application for 9 dwellings has
been granted (Application ref: 21/00607/FUL), with development understood to be currently taking place. A
small ordinary watercourse lies just south of the site, flowing west and parallel to the A47, which lies just
further south.

The site is accessible by vehicle from Breach Lane which bounds the site to the east. A small ditch flows
south, parallel to Breach Lane along the site’s eastern boundary which discharges into this small
watercourse. The ditch flows through a short section of culvert beneath the access to the site.

Freely available LIDAR (1m-DTM-2022) and the topographic survey of the site (Appendix A) show the site
is relatively steep, falling from 100mAQOD at the west extent down to 97mAQOD at the east extent, with a
general gradient of 1:40.

2.3  Development proposal

It is proposed to construct 4 detached dwellings on the site, each with associated parking and an access
road from Breach Lane to the east.

Proposed plans area included in Appendix B.

3.0 Drainage strategy
3.1  SuDS applicable policies

Leicestershire County Council SuDS guidance has been used to assist with this drainage strategy, along
with CIRIA’s SUDS Manual and LASOO Non-Statutory Technical Standards for Sustainable Drainage,
Practice Guidance.

3.2  SuDS feasibility

The SuDS Manual (2015) discusses the SuDS approach to managing surface water runoff which is
intended to mimic the natural catchment process as closely as is possible. The approach sets out the
design objectives in respect of SuDS:

e Use of surface water runoff as a resource;

e Manage rainwater close to where it falls (at source);
¢ Manage runoff on the surface (above ground);

o Allow rainwater to soak into the ground (infiltration);
e Promote evapotranspiration;

e Slow and store runoff to mimic natural runoff rates and volumes;
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e Reduce contamination of runoff through pollution prevention and by controlling the runoff at source;

and

e Treat runoff to reduce the risk of urban contaminants causing environmental pollution.

Depending on the characteristics of the site and local requirements, these may be used in conjunction and
to varying degrees. Table 2 presents the functions of the SuDS components (from which a management
train can be created) and their feasibility in respect of the site.

TABLE 2: FEASIBILITY OF SUDS TECHNIQUES AT THE DEVELOPMENT SITE

Technique

Description

Feasibility

Good building design and
rainwater harvesting

Components that capture rainwater and
facilitate its use within the building or local
environment.

Y /N /M (Maybe)

Y — Water butts could be
included to collect
rainwater from building
rooftops for re-use on the
site.

Porous and pervious
surface materials

Structural surfaces that allow water to
penetrate, thus reducing the proportion of
runoff that is conveyed to the drainage system
(green roofs, pervious paving).

Y — Porous surfaces could
be used on the proposed
parking areas and
building surrounds.

Infiltration Systems

Components that facilitate the infiltration of
water into the ground. These often include
temporary storage zones to accommodate
runoff volumes before slow release to the soil.

N — According to
Soilscapes, the site is
within an area of impeded
drainage suggesting that
infiltration is not viable at
site level. In addition, due
to the site layout, there is
very limited room to
achieve the 5m rule
required for infiltration
SuDS. As such, infiltration
is not viable at site level.

Conveyance Systems

Components that convey flows to downstream
storage systems (e.g. swales, watercourses).

N - There is no scope
within the proposal for
surface conveyance due
to the site layout.

Storage Systems

Components that control the flows and, where
possible, volumes of runoff being discharged
from the site, by storing water and releasing it
slowly (attenuation). These systems may also
provide further treatment of the runoff (e.g.
ponds, wetlands, and detention basins).

Y — There is scope within
the development to
include on-site storage.
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Treatment Systems Components that remove or facilitate the Y — There is scope within
degradation of contaminants present in the the development to
runoff. provide water treatment
benefits.

3.3  Existing drainage

Historic maps show the site, and the northern field formed a Brick Works from the late-1800s up until
around the start of the First World War. The Brick Works is then shown to have been disused up until the
late 1950’s, early 1960’s when residential development of the area began.

The site in its existing state consists of a small greenhouse in the northwest corner and vegetated garden
land.

From the topographic survey, runoff from the site is expected to flow southeast, towards the Breach Lane
ditch and the small ordinary watercourse just south of the site, as shown in Figure 1. Just east of the site,
the watercourse enters a culvert and is expected to continue to flow east until it joins the River Soar more
than 5km from the site.

Eastern Breach
Lane ditch

Short culvert section
beneath access to
site

(R gy

O S e s v R

—

Ordinary

watercourse Ordinary

watercourse enters
culvert

FIGURE 1: NATURAL TOPOGRAPHY AND SURFACE WATER FEATURES
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A Severn Trent Water asset map (Appendix C) shows a 225mm diameter surface water drain flowing
southeast across the site, with an outlet downstream of the site, towards the Breach Lane ditch. It is
understood that within the development of the site to the north, this drain will be diverted to discharge into
the ditch, upstream of the site as indicated in Figure 3 below.

INOETAE

Existing Severn —— < — { Proposed diverted
Trent 225mm il ] * () " route as part of
UIface water sewer ' . o northern development

Y MR, -2 gy 2.
i :
= y &: 'I.

¥

." 2 AT iy sl 7T

FIGURE 2: NORTHERN DEVELOPMENT PROPOSED PUBLIC SURFACE WATER SEWER DIVERSION

The northern development proposes to discharge surface water and divert the Severn Trent sewer to
discharge into the ditch upstream of the site.

The culvert which conveys the ditch beneath the access to the site is 225mm diameter. With the additional
flow upstream of this culvert (along with other potential inflows), there is an increased potential for its
capacity to be exceeded. In such events, water would naturally pass east and travel south down Breach
Lane towards the A47. The site naturally lies higher than Breach Lane and falls towards the road as
previously indicated in Figure 2.

The development site is therefore not expected to be negatively affected by the Severn Trent surface water
sewer diversion; however, this should be confirmed as part of the sewer diversion design.

3.31 Greenfield Runoff

It is debateable, therefore, what the relevance of the conventional catchment-based greenfield runoff
calculations (IH124) is, given the historic worked nature of the site.
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Nevertheless, greenfield runoff rates for the site have been calculated using the IH124 method (based on
the interim Code of Practice of Sustainable Drainage Systems given the small site area).

IH124 parameters:
Area = lha unit area (to calculate I/s/ha) SOIL =0.450
SAAR = 700mm Region =4

TABLE 3: ESTIMATE OF PRE-DEVELOPMENT PEAK RUNOFF RATES

Annual Exceedance Probability

Peak Runoff Rate (I/s/ha)

(AEP)
QBAR 4.4
100% (1 year) 3.7
3.33% (30 year) 8.7
1% (100 year) 11.3

3.4  Proposed drainage
It is proposed to construct 4 dwellings on the site, each with associated parking and an access road from
Breach Lane,
The recommended hierarchy for discharging surface water (ref. The SuDS Manual, CIRIA C753) is:
1. Infiltration to the maximum extent that is practical.
2. Discharge to surface waters.
3. Discharge to surface water sewer.
4. Discharge to combined sewers.

BGS online mapping reports the local bedrock to be Gunthorpe & Edwalton Member, Mudstone, with
superficial deposits of Bosworth Clay Member - Clay and silt. Soilscapes describes the soil on the
development as ‘Slightly acid loamy and clayey soils with impeded drainage’. MicroDrainage gives a
natural SOIL value of 0.450 for the site. Given the available data, and the historic worked nature of the site,
infiltration as the primary method of discharging surface water runoff is unlikely to be viable.

Given the above, the optimal strategy is simply to continue draining to the southern ordinary watercourse
via the existing Breach Lane drainage ditch. All land up to the edge of the ditch is under the ownership of
the applicant. A consent! from the Lead Local Flood Authority may be required to construct a formal outlet
structure at this ditch.

Given the small, narrow site the use of on-surface SuDS is limited. Therefore, a drainage strategy is
proposed which comprises:

1 Appointed contractor must liaise with the LLFA prior to commencing any works.
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e Collecting rainfall from impermeable drained areas and conveying to underground geocellular
storage.

o Attenuate and control flow as close as reasonably practicable to greenfield QBAR. In this case,
greenfield QBAR for the proposed drained area is very low (Proposed drained area + 10% urban
creep = 0.205 ha x 4.4 I/s/ha = 0.9 I/s) — therefore it is proposed to control to 3.0 I/s as a
compromise between rate and the risk of blockage of the flow controller, for all rainfall scenarios up
to and including the 1% AEP plus 40% climate change event.

¢ Discharge to the existing eastern boundary ditch, via a formal headwall.
The drainage scheme comprises:

o Convey surface water from proposed impermeable areas via a network of underground pipes into
underground geocellular storage located beneath the proposed access road.

o Create a geocellular storage system:

o Geocellular Storage 1: 102m? x 0.50m — Attenuating runoff from 0.090ha of impermeable
area.

= Qutlet controlled to 3.0 I/s via a vortex flow controller (HydroBrake or similar),
discharging into Geocellular 2.

o Geocellular Storage 2: 85m?x 1.00m — Attenuating runoff from the remaining 0.095ha of
impermeable area.

= Qutlet controlled to 3.0 I/s via a vortex flow controller (HydroBrake or similar) into the
Breach Lane ditch.

e Given the limited space within the site for on-surface SuDS, in order to ensure water quality of runoff
is managed effectively, proprietary treatment systems in the form of SDS Aqua Swirls (or similar)
will be installed upstream of both geocellular storage tanks.

Post-development runoff rates for the drained area of the site have been calculated using MicroDrainage
2020.1.3% Network for the full range of storm events, with results summarised in Table 4, and with all results
included in Appendix D.

A 10% urban creep value has been applied to the total drained area to account for potential future
expansion of impermeable area across the site.

2 Summary of MicroDrainage Network test parameters:
Geocellular 1: 102m? x 0.5m available storage depth — 0.95 porosity — Draining 0.096ha area (+10% urban creep)

Flow control: Hydrobrake — Qmax = 3.0 I/s

Geocellular 2: 85m? x 1.0m available storage depth — 0.95 porosity — Draining 0.09ha area (+10% urban creep)
Flow control: Hydrobrake — Qmax = 3.0 I/s

Total drained area = 0.205 ha (Proposed impermeable area + 10% urban creep).

5 min time of concentration

FSR Rainfall — M5-60 = 19.900mm — Ratio R = 0.400
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TABLE 4: SUMMARY OF MICRODRAINAGE RESULTS

Geocellular 1 Geocellular 2 (leaving site)
Annual
Exce.e_dance Peak level Peak level
Probability (AEP) Peak rate Peak rate
(max=0.50m) (max=1.00m)

1in 1 (100%) 0.088m 251/s 0.144m 2.7 /s
1in 30 (3.33%) 0.228m 3.0l/s 0.446m 3.0l/s

1in 100 +CC
0.494m 3.0l/s 0.963m 3.0l/s

(1% +40% CC)

An indicative drainage arrangement for the entire site is shown below in Figure 3, with detailed drawings
included in Appendix E.
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Convey surface water

from proposed roofs,

roads and parking into
geocellular storage

Geocellular storage 1 Geocellular storage 2
102m2x 0.5m 85m*x 1.0m

.

Vortex flow Vortex flow
controller restricting controller restricting
outletto 3.0 I/s outletto 3.0 I/'s

\, Controlled outlet into

\ 7\/ eastern ditch

FIGURE 3: PLAN SHOWING THE CONCEPTUAL SURFACE WATER DRAINAGE SCHEME

In summary: For water quantity, runoff rate and volume will be managed by the introduction of a formal
drainage scheme with attenuation and controlled final outflow. The scheme will manage flood risk, such
that no flooding occurs for events up to the 1% AEP +40% CC. The scheme will also safely manage
exceedance and system failure scenarios as site ground levels will be set such that exceedance of the
drainage system will be directed away from proposed buildings into the access road and towards Breach
Lane, where no vulnerable receptors are located. In addition, a flap valve should be installed at the outfall
to prevent any backflows from the watercourse.

The proposed drainage system (and site) also has potential to provide amenity and biodiversity
enhancement within the local environment, complementing the local habitat.

The drainage scheme will control water quality, in line with the SuDS Manual simple index approach
(Section 26.7.1) for discharges to surface waters, as rainfall onto the access road and driveways (low
pollution hazard), rooftops and paths (very low pollution hazard) will pass through at least 1 SDS Aqua
Swirl (A-2), which will provide a high level of treatment.
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TABLE 5: SUDS MITIGATION INDICES FOR DISCHARGE TO SURFACE WATERS

/ Mitigation Index
SubDS

Area drained
Component

Metals Hydrocarbons

Proprietary

Driveway (low Treatment —
risk) & rooftops | SDS Aqua Swirl 05708 0.470.5 0.470.7
AD-2

Due to the proposed arrangement of geocellular storages, two Aqua Swirl AD-2 systems will be used —
each upstream to the geocellular storage tanks.

The mitigation indices for the treatment train are greater than the hazard indices, therefore, the scheme is
in line with the mitigation index approach of the SuDS Manual.

The system should be maintained in line with recommendations made in the CIRIA SuDS Manual and the
maintenance plan, as set out in Section 4.0 below to ensure long-term functionality.

4.0 Management & Maintenance Plan

The following maintenance and management plan has been formed to assist with ensuring the longevity of
the surface water scheme to provide multiple benefits throughout its lifetime. The plan will also aim to
prevent any blockages or damage occurring to each component of the scheme to minimise the risk of
flooding as much as possible.

The level of inspection and maintenance will vary depending on the type of SuDS component and scheme,
the land use, and the type of vegetation. It is vital that SuDS construction is supervised and inspected on
completion if owners are to avoid taking on liabilities and to ensure the specified materials are being used
and placed correctly. Incorrect materials or installation should be rejected as they will adversely affect the
performance, maintenance costs and ultimately the design life of the SuDS components.

The site manager must maintain maintenance logs for all elements.

The SuDS features incorporated to this particular design have to be maintained in order to ensure efficient
water treatment and water management.

10
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4.1 Maintenance Schedule

4.1.1  General requirements

TABLE 6: GENERAL REQUIREMENTS

Maintenance Frequency
Maintenance activities comprise:
e Regular maintenance Will vary depending on (Private or
e Occasional tasks activity adopted)

e Remedial Work

Regular maintenance (including inspections and monitoring). Consists of basic tasks done on a frequent
and predictable schedule, including vegetation management, litter and debris removal, and inspections.

Occasional maintenance Comprises tasks that are likely to be required periodically, but on a much less
frequent and predictable basis than the routine tasks (sediment removal is an example).

Remedial maintenance Comprises intermittent tasks that may be required to rectify faults associated with
the system, although the likelihood of faults can be minimised by good design.

Where remedial work is found to be necessary, it is likely to be due to site-specific characteristics or
unforeseen events, and as such timings are difficult to predict.

Avoid use of weedkillers and pesticides to prevent chemical pollution.

4.1.1 Landscape maintenance

TABLE 7: MAINTENANCE SCHEDULE FOR SURROUNDING LANDSCAPE

Maintenance Frequency Owner
Regular maintenance
Litter management:

e Pick up all litter in SuDS and Landscape areas and Monthly
remove from site.
Grass Maintenance: Private
e Mow all grass verges, paths and amenity at 35-50mm with As required or management /
75mm max. Leaving grass in situ. monthly homeowners

e Wildflower areas trimmed to 50mm on 3 year rotation
Occasional tasks
e Prune (trim) tree branches to allow for sunlight to reach
ground level flora.

Annually or as
required

11
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TABLE 8: GUIDELINE MAINTENANCE SCHEDULE FOR THE STORAGE UNITS, ADAPTED FROM CIRIA RP992/23 AND C753

Maintenance

Regular maintenance
e Inspect and identify any areas that are not operating
correctly. If required, take remedial action.
e Inspect/check all inlets, outlets and vents to ensure
that they are in good condition and operating as
designed.

Frequency

Annually or as
required.

Occasional tasks
e Survey inside of tank for sediment build-up and
remove if necessary*.
¢ Replace cellular storage tank at the end of design
life**

Every 5 years or as
required.

After 25 years (or as
indicated by
manufacturer.

Owner

Private
maintenance /
management

company

*Silt disposal to be undertaken in line with the Environment Agency Regulatory Position Statement 055 and by a qualified professional.

**Assuming maintenance schedule is followed, and remedial action is taken when required.

It is imperative that the management company maintains record logs, including dated images, of the
cellular storage access chamber, all inlets, outlet flow control chamber, and silt traps. These records should

be shared with the site owner.

Following 20 years from the installation of the proposed cellular storage tank, the tank manufacturer must
review the records from the last 5 years and identify whether there is a requirement for replacement of the
feature. Should a tank replacement be required, a qualified contractor must be appointed and develop a
construction phase plan taking into consideration the utilities, while clearly identifying the required

temporary works to enable the tank replacement.

4.1.3 Inlets, outlets, flow controls, inspection chambers

TABLE 9: MAINTENANCE SCHEDULE FOR THE INLETS, OUTLETS, FLOW CONTROL STRUCTURES AND INSPECTION CHAMBERS/MANHOLES

Maintenance
Regular maintenance
Inlets, outlets:
e Inspect surface structures removing obstructions and
silt as necessary. Check there is no physical damage.
e Strim vegetation 1m min. surround to structures and
keep hard aprons free from silt and debris

Frequency

Monthly

Owner

Private
maintenance /
management

company

12
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Maintenance Frequency
Inspection chambers/manholes and below ground flow
control chambers / proprietary treatment systems:
e Remove cover and inspect ensuring water is flowing
freely and that the exit route for water is unobstructed.
Remove debris and silt.

Monthly for 12
months, then
annually.

e Undertake inspection after leaf fall in autumn.

Occasional tasks
e Check topsoil levels are 20mm above edges of As necessary
baskets and chambers to avoid mower damage.

Remedial Work
e Repair physical damage if necessary.

As required

4.1.4  Drainage network

TABLE 10: MAINTENANCE SCHEDULE FOR PIPED DRAINAGE NETWORK

Drainage ,
g Maintenance Frequency Owner
Element

Regular maintenance

e Open any covers, inspect integrity of gullies Monthly
Downpipes and and repair as necessary.
gullies

Annually or as Private
required maintenance
/

Every 3 years | management
or as required company

e Remove silt / debris by suction.

Regular maintenance
¢ Remove any sediment within the network
and inspection chambers.
e Open covers inspect integrity of chambers
and repair as necessary. Annually
e Remove silt / debris by suction.

Pipe network

13
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415 Proprietary treatment device

The proprietary treatment devices maintenance schedule will have to be specified by the manufacturer as
different features will have different maintenance requirements.

TABLE 11: MAINTENANCE SCHEDULE FOR THE PROPRIETARY TREATMENT DEVICES
Maintenance Frequency Owner
Regular maintenance

¢ Remove litter and debris and inspect sediment, oil and
grease accumulation.

As recommended by
manufacturer

Remedial actions

- As required
¢ Replace malfunctioning parts or structures

Private
maintenance /

Six monthly / Or as
Monitoring recommended by management

¢ Inspect for evidence of poor operation. manufacturer company

Monthly during first half
year of operation, then
every six months / As
recommended by
manufacturer

e Inspect sediment accumulation rates and establish
appropriate removal frequencies

4.2  Proposed Foul water drainage strategy

The National Planning Practice Guidance and Building Regulations Approved Document H give a hierarchy
of drainage options that must be considered and discounted in the following order:

1. Connection to the public sewer

2. Package sewage treatment plant (which can be offered to the Sewerage Undertaker for adoption)
3. Septic Tank

4. If none of the above are feasible a cesspool

A Severn Trent Map (Appendix C) was obtained to understand the existing foul water drainage in close
proximity to the site. The map shows there is a 525mm gravity foul sewer in Clickers Way (A47)
approximately 50m south of the site.

As mentioned previously, the site to the north is currently under construction for the development of 9
dwellings. Appendix F shows the proposed development plan for this northern site, with a proposed foul
connection to the 525mm foul sewer at manhole MH4700 in Clickers Way.

The proposed foul network from the northern development will pass south along Breach Lane, adjacent the
site. It is expected Severn Trent Water will adopt this foul sewer given it will serve 9 dwellings. Once

14
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constructed and adopted by Severn Trent, the foul sewer serving the northern development will therefore
offer a connection point for foul water from this proposed development.

The general slope across the site into Breach Lane is approximately 1:40, which gives ample fall for a foul
system to serve the site.

A Section 104 / 106 agreement will be required with Severn Trent Water to make this modification.

Foul pipework to serve the 4 proposed dwellings will be set at 100mm diameter, in line with Design
Construction Guidance (Version 2.1), Section B6 - Reliability:

la. Gravity foul sewer, 100mm nominal internal diameter for ten properties or less.

9b. A sewer or lateral drain with a nominal internal diameter of 100 mm, or a lateral drain serving ten
or less properties is laid to a gradient not flatter than 1:80.

The conceptual foul drainage is shown in the detailed drawings within Appendix D.

5.0 Conclusion

RAB Consultants has prepared this Detailed Drainage Strategy to support the proposed development of 4
dwellings at 223 Station Road, Earl Shilton, Leicester.

A drainage design is proposed that comprises collection of rainwater into attenuation units designed to
safely manage runoff from the proposed impermeable areas. This will have the effect of managing surface
water runoff from all impermeable areas and for all events up to and including the 1% AEP plus climate
change storm (40%).

A connection to the foul public sewer system is proposed, subject to Severn Trent Water agreement.

It is concluded that the proposed drainage scheme provides an integrated SuDS treatment train that meets
the 4 pillars of SuDS and is in line with the Local Planning Authority’s SuDS guidance.

6.0 Recommendations

e Consult with the Lead Local Flood Authority regarding the need for discharge consent due to the
proposed outfall at the ditch.

e Contractor to set ground levels across the site that allows exceedance to safely runoff, as described
within Section 3.4 and shown within the Appendix D drawings of this report.

e Implement a SuDS drainage scheme, in line with Section 3.4 of this report and relevant drawings,
which should integrate surface water risk management measures within the site and provide water
guality improvements along with benefits to people and wildlife.

e Implement a regular maintenance schedule of the system, in line with Section 4.0 of this report,
paying attention to the proprietary treatment, flow control, debris / silt levels and blockage potential
of the outflow.

e All SuDS features must be constructed in line with recommendations made in the Water UK’s
Design and Construction Guidance (2021) and the CIRIA Guidance on the Construction of SuDS
(2017).

e Section 104/106 agreement for the discharge of foul water to be confirmed by others.
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e Others to confirm structural configuration of internal (building) drainage pipe runs and road network
drainage into the main run.

e Others to confirm structural integrity of the proposed cellular storage tank systems, prior to
installation.

o Developer must confirm details of the private management company that is to maintain the
proposed drainage system.

e Construction (Design and Management) Regulations 2015:

o The revised CDM Regulations came into force in April 2015, which defines the duties for all
parties involved in a construction project, including those promoting the development. One of
the designer’s responsibilities is to ensure that the client organisation, in this instance Colin
Burton Builders Ltd, is made aware of their duties (please see link for Commercial Client)
under the CDM Regulations.

o A Design Risk Assessment has been undertaken for the design of the surface water
drainage system and is included within Appendix G.
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SEVERN

TRENT

GENERAL CONDITIONS AND PRECAUTIONS TO BE TAKEN WHEN CARRYING OUT WORK ADJACENT TO SEVERN TRENT WATER'S APPARATUS

Please ensure that a copy of these conditions is passed to your representative and/or your contractor on site. If any damage is caused to Severn Trent Water Limited (STW) apparatus (defined below), the person, contractor or subcontractor
responsible must inform STW immediately on:

0800 783 4444 (24 hours)

a) These general conditions and precautions apply to the public sewerage, water distribution and cables in ducts including (but not limited to) sewers which are the subject of an Agreement under Section 104 of the Water Industry Act 1991(a legal
agreement between a developer and STW, where a developer agrees to build sewers to an agreed standard, which STW will then adopt); mains installed in accordance with an agreement for the self-construction of water mains entered into with
STW and the assets described at condition b) of these general conditions and precautions. Such apparatus is referred to as “STW Apparatus” in these general conditions and precautions.

b) Please be aware that due to The Private Sewers Transfer Regulations June 2011, the number of public sewers has increased, but many of these are not shown on the public sewer record. However, some idea of their positions may be obtained
from the position of inspection covers and their existence must be anticipated.

¢) On request, STW will issue a copy of the plan showing the approximate locations of STW Apparatus although in certain instances a charge will be made. The position of private drains, private sewers and water service pipes to properties are not
normally shown but their presence must be anticipated. This plan and the information supplied with it is furnished as a general guide only and STW does not guarantee its accuracy.

d) STW does not update these plans on a regular basis. Therefore the position and depth of STW Apparatus may change and this plan is issued subject to any such change. Before any works are carried out, you should confirm whether any
changes to the plan have been made since it was issued.

e) The plan must not be relied upon in the event of excavations or other works in the vicinity of STW Apparatus. It is your responsibility to ascertain the precise location of any STW Apparatus prior to undertaking any development or other works
(including but not limited to excavations).

f) No person or company shall be relieved from liability for loss and/or damage caused to STW Apparatus by reason of the actual position and/or depths of STW Apparatus being different from those shown on the plan.

In order to achieve safe working conditions adjacent to any STW Apparatus the following should be observed:
1. All STW Apparatus should be located by hand digging prior to the use of mechanical excavators.

2. All information set out in any plans received from us, or given by our staff at the site of the works, about the position and depth of the mains, is approximate. Every possible precaution should be taken to avoid damage to STW Apparatus. You or
your contractor must ensure the safety of STW Apparatus and will be responsible for the cost of repairing any loss and/or damage caused (including without limitation replacement parts).

3. Water mains are normally laid at a depth of 900mm. No records are kept of customer service pipes which are normally laid at a depth of 750mm; but some idea of their positions may be obtained from the position of stop tap covers and their
existence must be anticipated.

4. During construction work, where heavy plant will cross the line of STW Apparatus, specific crossing points must be agreed with STW and suitably reinforced where required. These crossing points should be clearly marked and crossing of the line
of STW Apparatus at other locations must be prevented.

5. Where it is proposed to carry out piling or boring within 20 metres of any STW Apparatus, STW should be consulted to enable any affected STW Apparatus to be surveyed prior to the works commencing.

6. Where excavation of trenches adjacent to any STW Apparatus affects its support, the STW Apparatus must be supported to the satisfaction of STW. Water mains and some sewers are pressurised and can fail if excavation removes support to
thrust blocks to bends and other fittings.

7. Where a trench is excavated crossing or parallel to the line of any STW Apparatus, the backfill should be adequately compacted to prevent any settlement which could subsequently cause damage to the STW Apparatus. In special cases, it may
be necessary to provide permanent support to STW Apparatus which has been exposed over a length of the excavation before backfilling and reinstatement is carried out. There should be no concrete backfill in contact with the STW Apparatus.

8. No other apparatus should be laid along the line of STW Apparatus irrespective of clearance. Above ground apparatus must not be located within a minimum of 3 metres either side of the centre line of STW Apparatus for smaller sized pipes and
6 metres either side for larger sized pipes without prior approval. No manhole or chamber shall be built over or around any STW Apparatus.

9. A minimum radial clearance of 300 millimetres should be allowed between any plant or equipment being installed and existing STW Apparatus. We reserve the right to increase this distance where strategic assets are affected.

10. Where any STW Apparatus coated with a special wrapping is damaged, even to a minor extent, STW must be notified and the trench left open until the damage has been inspected and the necessary repairs have been carried out. In the case of
any material damage to any STW Apparatus causing leakage, weakening of the mechanical strength of the pipe or corrosion-protection damage, the necessary remedial work will be recharged to you.

11. It may be necessary to adjust the finished level of any surface boxes which may fall within your proposed construction. Please ensure that these are not damaged, buried or otherwise rendered inaccessible as a result of the works and that all
stop taps, valves, hydrants, etc. remain accessible and operable. Minor reduction in existing levels may result in conflict with STW Apparatus such as valve spindles or tops of hydrants housed under the surface boxes. Checks should be made
during site investigations to ascertain the level of such STW Apparatus in order to determine any necessary alterations in advance of the works.

12. With regard to any proposed resurfacing works, you are required to contact STW on the number given above to arrange a site inspection to establish the condition of any STW Apparatus in the nature of surface boxes or manhole covers and
frames affected by the works. STW will then advise on any measures to be taken, in the event of this a proportionate charge will be made.

13. You are advised that STW will not agree to either the erection of posts, directly over or within 1.0 metre of valves and hydrants,



14. No explosives are to be used in the vicinity of any STW Apparatus without prior consultation with STW.
TREE PLANTING RESTRICTIONS

There are many problems with the location of trees adjacent to sewers, water mains and other STW Apparatus and these can lead to the loss of trees and hence amenity to the area which many people may have become used to. It is best if the
problem is not created in the first place. Set out below are the recommendations for tree planting in close proximity to public sewers, water mains and other STW Apparatus.

15. Please ensure that, in relation to STW Apparatus, the mature root systems and canopies of any tree planted do not and will not encroach within the recommended distances specified in the notes below.
16. Both Poplar and Willow trees have extensive root systems and should not be planted within 12 metres of a sewer, water main or other STW Apparatus.

17. The following trees and those of similar size, be they deciduous or evergreen, should not be planted within 6 metres of a sewer, water main or other STW Apparatus. E.g. Ash, Beech, Birch, most Conifers, EIm, Horse Chestnut, Lime, Oak,
Sycamore, Apple and Pear. Asset Protection Statements Updated May 2014

18. STW personnel require a clear path to conduct surveys etc. No shrubs or bushes should be planted within 2 metre of the centre line of a sewer, water main or other STW Apparatus.

19. In certain circumstances, both STW and landowners may wish to plant shrubs/bushes in close proximity to a sewer, water main of other STW Apparatus for screening purposes. The following are shallow rooting and are suitable for this purpose:
Blackthorn, Broom, Cotoneaster, Elder, Hazel, Laurel, Privet, Quickthorn, Snowberry, and most ornamental flowering shrubs.



Manhole Reference |Liquid Type |Cover Level |Invert Level Depth to Invert Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert
2702 C 100.3 98.52 1.78 5803 S 101.92 99.9 2.02
2704 C - 97.89 0 5907 S 102.88 100.89 1.99
2801 C 102.68 100.79 1.89 6700 S 98.17 93.56 4.62

F

F

F

F

F

F

F

F

F

F
1601 F 103.06 101.45 1.61
1602 F 103.06 0 0
1700 F - 0 0
1702 F - 0 0
2601 F 102.43 101.81 0.62
2602 F 102.77 101.54 1.23
2603 F 102.71 101.73 0.98
2705 F 98.64 96.13 2.52
2706 F 101.45 100.17 1.28
3703 F 97.88 94.36 3.52
4700 F 96.88 93.73 3.15
5700 F 97.54 93.01 4.53
5701 F 96.96 93.14 3.82
5704 F 96.89 94.15 2.73
5705 F 96.94 93.13 3.81
5706 F 0 92.54 0
5800 F 101.43 99.38 2.05
5802 F 101.42 99.06 2.36
5804 F 101.91 99.4 251
5903 F 103.02 100.45 2.57

S

S

S

S

S

S

S

S

S

S
3701 S 99.78 97.75 2.03
3801 S 104.64 102.1 2.54
3802 S 101.29 99.96 1.33
5702 S 96.89 94.99 1.91
5703 S 96.83 94.83 2

Our Ref: 1362361 - 1




5707 S 97.39 93.74 3.65
5801 S 101.82 99.78 2.04

Our Ref: 1362361 - 1
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RAB Consultants

Ltd

Page

Cathedral House
Beacon Street
Lichfield WS13

TAA

Date 16/02/2024
File 3253 MD v2

14:34

.MDX

Designed by Micro Drainage
Checked by

Micro Drainage

Network 2020.1.3

Time Area Diagram for Existing

Time Area Time Area
(mins) (ha) | (mins) (ha)

0-4 0.101 4-8 0.104
Total Area Contributing (ha) = 0.205
Total Pipe Volume (m?®) = 131.740

©1982-2020 Innovyze




RAB Consultants Ltd

Page 2

Cathedral House
Beacon Street

Lichfield WS13 7AA

Date 16/02/2024 14:34
File 3253 MD v2.MDX

Designed by Micro Drainage
Checked by

Micro Drainage

Network 2020.1.3

PN Length Fall Slope I.Area

(m) (m)

E1.000 11.922 0.119
E1.001 15.208 0.152

E2.000 15.394 0.154

E1.002 15.386 0.000
E1.003 20.460 0.500

E3.000 6.983 0.100
E4.000 10.056 0.101
E3.001 3.994 0.040
E1.004 18.441 0.000

E1.005 17.976 0.120
E1.006 16.160 0.323

o

Existing Network Details for Existing

T.E. Base k n HYD DIA
(1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
100.2 0.047 5.00 0.0 0.600 o 150
100.1 0.007 5.00 0.0 0.600 o 150
100.0 0.028 5.00 0.0 0.600 o 150
0.0 0.025 0.00 0.0 0.050 —[y]
40.9 0.000 0.00 0.0 0.050 o 150
70.0 0.032 5.00 0.0 0.600 o 150
99.8 0.037 5.00 0.0 0.600 o 150
100.0 0.000 0.00 0.0 0.600 o 150
0.0 0.028 0.00 0.0 0.050 —[1y]
150.0 0.000 0.00 0.0 0.600 o 150
50.0 0.000 0.00 0.0 0.600 o 150
Network Results Table
PN US/IL = I.Area I Base Vel Cap
(m) (ha) Flow (1/s) (m/s) (1/s)
E1.000 98.763 0.047 0.0 1.00 17.7
E1.001 98.644 0.055 0.0 1.00 17.8
E2.000 98.700 0.028 0.0 1.01 17.8
E1.002 98.100 0.108 0.0 0.00 0.0
E1.003 98.100 0.108 0.0 0.35 6.2
E3.000 98.140 0.032 0.0 1.20 21.3
E4.000 98.200 0.037 0.0 1.01 17.8
E3.001 98.040 0.069 0.0 1.00 17.8
E1.004 96.800 0.205 0.0 0.00 0.0
E1.005 96.800 0.205 0.0 0.82 14.5
E1.006 96.680 0.205 0.0 1.43 25.2

Section Type
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Cellular Storage
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Cellular Storage

Pipe/Conduit
Pipe/Conduit

©1982-2020 Innovyze




RAB Consultants Ltd Page 3
Cathedral House
Beacon Street
Lichfield WS13 7AA
Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3
Manhole Schedules for Existing
MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert DiaI;ter Backdrop
(m) (mm) Level (m) (mm) Level (m) (mnm) (mm)
E1| 99.589|0.826|0Open Manhole 450 |E1.000 98.763 150
E2[100.025|1.381 |Open Manhole 450 |E1.001 98.644 150 |E1.000 98.644 150
E3a| 99.400]0.700|Open Manhole 450 |E2.000 98.700 150
E3 GClU| 99.434|1.334|Open Manhole 450 |E1.002 98.100 E1.001 98.492 150 41
E2.000 98.546 150 95
E4 GC1D| 99.200|1.100|Open Manhole 1200 |E1.003 98.100 150 |E1.002 98.100
E8| 99.058]0.918 |0Open Manhole 450 |E3.000 98.140 150
E9A| 99.100|0.900|0Open Manhole 450 |E4.000 98.200 150
E9| 99.000|{0.960 |Open Manhole 1200 |E3.001 98.040 150 |E3.000 98.040 150
E4.000 98.099 150 59
E5 GC2U| 99.000|2.200 |Open Manhole 450 |E1.004 96.800 E1.003 97.600 150
E3.001 98.000 150 340
E6 GC2D| 98.848|2.048 |Open Manhole 1200 |E1.005 96.800 150 |E1.004 96.800
E7| 97.263|0.583|0Open Manhole 450 |E1.006 96.680 150 |E1.005 96.680 150
E| 97.200|0.843|0pen Manhole 0 OUTFALL E1.006 96.357 150
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
E1 446320.826 296786.074 446320.826 296786.074 Required
E2 446326.567 296796.523 446326.567 296796.523 Required
E3a 446344.526 296778.406 446344.526 296778.406 Required
E3 GClU 446341.470 296793.494 446341.470 296793.494 Required
E4 GC1D 446356.477 296790.102 446356.477 296790.102 Required

©1982-2020 Innovyze




RAB Consultants Ltd Page 4
Cathedral House
Beacon Street
Lichfield WS13 7AA
Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3
Manhole Schedules for Existing
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
E8 446374.411 296774.959 446374.411 296774.959 Required
ESA 446365.880 296783.868 446365.880 296783.868 Required
E9 446375.725 296781.817 446375.725 296781.817 Required
E5 GC2U 446376.468 296785.741 446376.468 296785.741 Required
E6 GC2D 446394.462 296781.707 446394.462 296781.707 Required
E7 446396.996 296763.910 446396.996 296763.910 Required
E 446412.712 296760.148 No Entry

©1982-2020 Innovyze




RAB Consultants Ltd

Page 5

Cathedral House
Beacon Street

Lichfield WS13 7AA

Date 16/02/2024 14:34
File 3253 MD v2.MDX

Designed by Micro Drainage

Checked by

Micro Drainage

Network 2020.1.3

PN Hyd Diam
Sect (mm)

E1.000 o
E1.001 [}
E2.000 ¢}

EL1.002 —[y]

E1.003 o
E3.000 o
E4.000 o
E3.001 o

E1.004 >[y]
E1.005 o
E1.006 o

PN Length
(m)

E1.000 11.922
E1.001 15.208

E2.000 15.394

E1.002 15.386
E1.003 20.460

E3.000 6.983
E4.000 10.056
E3.001 3.994
E1.004 18.441

E1.005 17.976
E1.006 16.160

150
150

150

E3
150 E4

150

150

E5
150 E6

150

Slope
(1:X)

100.
100.1

NS}

100.0

70.0

99.8

100.0

150.
50.0

o

PIPELINE SCHEDULES for Existing

MH

Upstream Manhole

C.Level I.Level D.Depth

Name

El

E3a

GC1lU
GC1D

E8

ESA

E9

GC2U
GC2D

E7

Name

E3

E3

E4
ES5

ES5

E6

E2
GC1lU

GC1lU

GC1D
GC2U

E9

E9

GC2U

GC2D
E7

(m)

(m) (m)

99.589 98.763 0.676
E2 100.025 98.644 1.231

99.400 98.700 0.550

99.434 98.100 0.833
99.200 98.100 0.950

99.058 98.140 0.768

99.100 98.200 0.750

99.000 98.040 0.810

99.000 96.800 1.190
98.848 96.800 1.898
97.263 96.680 0.433

Downstream Manhole

MH

Connection

Open Manhole
Open Manhole

Open Manhole

Open Manhole
Open Manhole

Open Manhole

Open Manhole

Open Manhole

Open Manhole
Open Manhole
Open Manhole

C.Level I.Level D.Depth MH
(m) (m) (m) Connection
100.025 98.644 1.231 Open Manhole
99.434 98.492 0.792 Open Manhole
99.434 98.546 0.738 Open Manhole
99.200 98.100 0.599 Open Manhole
99.000 97.600 1.250 Open Manhole
99.000 98.040 0.810 Open Manhole
99.000 98.099 0.751 Open Manhole
99.000 98.000 0.850 Open Manhole
98.848 96.800 1.038 Open Manhole
97.263 96.680 0.432 Open Manhole
97.200 96.357 0.693 Open Manhole

MH DIAM., L*W

(mm)

450
450

450

450
1200

450
450
1200
450

1200
450

MH DIAM., L*W
(mm)

450
450

1200
450

1200

1200

450

1200
450
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RAB Consultants Ltd Page 6

Cathedral House
Beacon Street
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Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3

Area Summary for Existing

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

1.000 User - 100 0.047 0.047 0.047
1.001 User - 100 0.007 0.007 0.007
2.000 User - 100 0.028 0.028 0.028
1.002 User - 100 0.015 0.015 0.015
User - 100 0.010 0.010 0.025

1.003 - - 100 0.000 0.000 0.000
3.000 User - 100 0.032 0.032 0.032
4.000 User - 100 0.025 0.025 0.025
User - 100 0.012 0.012 0.037

3.001 - - 100 0.000 0.000 0.000
1.004 User - 100 0.019 0.019 0.019
User - 100 0.009 0.009 0.028

1.005 - - 100 0.000 0.000 0.000
1.006 - - 100 0.000 0.000 0.000
Total Total Total

0.205 0.205 0.205

Free Flowing Outfall Details for Existing

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
E1.006 E 97.200 96.357 0.000 0 0

Simulation Criteria for Existing

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m®/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (1l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400

Return Period (years) 10 Profile Type Summer
Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.800 Cv (Winter) 0.840
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Synthetic Rainfall Details

Storm Duration (mins) 30
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Cathedral House
Beacon Street
Lichfield WS13 7AA

Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3

Online Controls for Existing

Hydro-Brake® Optimum Manhole: E4 GC1D, DS/PN: E1.003, Volume (m3): 47.1

Unit Reference MD-SHE-0090-3000-0500-3000

Design Head (m) 0.500

Design Flow (1/s) 3.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 90

Invert Level (m) 98.100

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 0.500 3.0 Kick-Flo® 0.355 2.6
Flush-Flo™ 0.157 3.0 |Mean Flow over Head Range - 2.5

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

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1l/s)
0.100 2.8 1.200 4.5 3.000 6.9 7.000 10.4
0.200 3.0 1.400 4.8 3.500 7.4 7.500 10.7
0.300 2.8 1.600 5.1 4.000 7.9 8.000 11.1
0.400 2.7 1.800 5.4 4.500 8.4 8.500 11.4
0.500 3.0 2.000 5.7 5.000 8.8 9.000 11.8
0.600 3.3 2.200 6.0 5.500 9.2 9.500 12.1
0.800 3.7 2.400 6.2 6.000 9.6
1.000 4.1 2.600 6.4 6.500 10.0

Hydro-Brake® Optimum Manhole: E6 GC2D, DS/PN: E1.005, Volume (m3): 79.8

Unit Reference MD-SHE-0082-3000-1000-3000

Design Head (m) 1.000
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 82
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Cathedral House
Beacon Street
Lichfield WS13 7AA

Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3

Hydro-Brake® Optimum Manhole: E6 GC2D, DS/PN: E1.005, Volume (m3): 79.8

Invert Level (m) 96.800

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.000 3.0 Kick-Flo® 0.623 2.4
Flush-Flo™ 0.297 3.0 |Mean Flow over Head Range - 2.6

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 1.200 3.3 3.000 5.0 7.000 7.4
0.200 2.9 1.400 3.5 3.500 5.4 7.500 7.7
0.300 3.0 1.600 3.7 4.000 5.7 8.000 7.9
0.400 2.9 1.800 3.9 4.500 6.0 8.500 8.2
0.500 2.8 2.000 4.1 5.000 6.3 9.000 8.4
0.600 2.5 2.200 4.3 5.500 6.6 9.500 8.6
0.800 2.7 2.400 4.5 6.000 6.9
1.000 3.0 2.600 4.7 6.500 7.2
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Storage Structures for Existing

Manning's N
Invert Level (m)
Infiltration Coefficient Base (m/hr)

Cellular Storage Pipe: E1.002

98.100
0.00000

0.050 Infiltration Coefficient Side

(m/hr) 0.00000
Safety Factor 2.0
Porosity 0.95

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

0.000
0.500

102.0
102.0

Manning's N
Invert Level (m
Infiltration Coefficient Base (m/hr

0.0 0.501 0.0
0.0

Cellular Storage Pipe: E1.004

96.800

)
) 0.00000

0.050 Infiltration Coefficient Side

.0

(m/hr) 0.00000
Safety Factor 2.0
Porosity 0.95

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

0.000
1.000

85.0 0.0 1.010 0.0
85.0 0.0

.0
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Cathedral House
Beacon Street
Lichfield WS13 7AA

Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3

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

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

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.800 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level

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

E1.000 El 15 Winter 1 +0% 30/15 Summer 98.830
E1.001 E2 15 Winter 1 +0% 30/15 Summer 98.716
E2.000 E3a 15 Winter 1 +0% 100/15 Winter 98.749
E1.002 E3 GClU 60 Winter 1 +0% 98.188
E1.003 E4 GC1D 60 Winter 1 +0% 30/15 Winter 98.188
E3.000 E8 15 Winter 1 +0% 30/15 Summer 98.190
E4.000 E9A 15 Winter 1 +0% 30/15 Winter 98.259
E3.001 E9 15 Winter 1 +0% 30/15 Summer 98.140
E1.004 E5 GC2U 180 Winter 1 +0% 96.944
E1.005 E6 GC2D 180 Winter 1 +0% 30/15 Summer 96.944
E1.006 E7 180 Winter 1 +0% 96.714
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File 3253 MD v2.MDX

Designed by Micro Drainage
Checked by

Micro Drainage

Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for

Existing
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
E1.000 El -0.083 0.000 0.41 6.5 OK
E1.001 E2 -0.078 0.000 0.45 7.4 OK
E2.000 E3a -0.101 0.000 0.23 3.8 OK
E1.002 E3 GClU -0.413 0.000 0.02 52 7.6 OK
E1.003 E4 GC1D -0.062 0.000 0.40 2.5 OK
E3.000 E8 -0.100 0.000 0.24 4.4 OK
E4.000 E9A -0.091 0.000 0.33 5.2 OK
E3.001 E9 -0.050 0.000 0.75 9.4 OK
E1.004 E5 GC2U -0.866 0.000 0.01 87 5.1 OK
E1.005 E6 GC2D -0.006 0.000 0.20 2.7 OK
E1.006 E7 -0.116 0.000 0.12 2.7 OK
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Cathedral House
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Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Existing

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 0.000

Hot Start Level (mm)
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day)
Foul Sewage per hectare (1/s) 0.000

0 Inlet Coeffiecient 0.800

0.000

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.800 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
E1.000 E1l 15 Winter 30 +0% 30/15 Summer
E1.001 E2 15 Winter 30 +0% 30/15 Summer
E2.000 E3a 15 Winter 30 +0% 100/15 Winter
E1.002 E3 GClU 60 Winter 30 +0%
E1.003 E4 GCID 60 Winter 30 +0% 30/15 Winter
E3.000 E8 15 Winter 30 +0% 30/15 Summer
E4.000 E9A 15 Winter 30 +0% 30/15 Winter
E3.001 E9 15 Winter 30 +0% 30/15 Summer
E1.004 E5 GC2U 240 Winter 30 +0%
E1.005 E6 GC2D 240 Winter 30 +0% 30/15 Summer
E1.006 E7 600 Winter 30 +0%

Water
Level

(m)

98.947
98.828
98.782
98.328
98.328
98.321
98.351
98.285
97.246
97.246
96.715
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30 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

US/MH

PN Name
E1.000 El
E1.001 E2
E2.000 E3a

E1.002 E3 GClU
E1.003 E4 GC1D

E3.000 E8
E4.000 ESA
E3.001 E9

E1.004 E5 GC2U
E1.005 E6 GC2D
E1.006 E7

for Existing

Surcharged Flooded Half Drain Pipe
Depth Volume Flow / Overflow Time Flow
(m) (m?) Cap. (1/s) (mins) (1/s)
0.034 0.000 0.98 15.7
0.034 0.000 1.11 18.2
-0.068 0.000 0.56 9.3
0.273 0.000 0.04 66 18.3
0.078 0.000 0.49 3.0
0.031 0.000 0.59 10.7
0.001 0.000 0.79 12.6
0.095 0.000 1.86 23.2
-0.564 0.000 0.01 148 9.2
0.296 0.000 0.22 3.0
-0.115 0.000 0.13 3.0

Level
Status Exceeded

SURCHARGED
SURCHARGED
OK
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
SURCHARGED
OK
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Checked by

Micro Drainage

Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Existing

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 0.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0

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

Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.800 Cv (Winter) 0.840

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

Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter

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

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,

8640, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level

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

E1.000 El 15 Winter 100 +40% 30/15 Summer 99.583
E1.001 E2 15 Winter 100 +40% 30/15 Summer 99.226
E2.000 E3a 15 Winter 100 +40% 100/15 Winter 98.856
E1.002 E3 GC1U 120 Winter 100 +40% 98.595
E1.003 E4 GC1D 120 Winter 100 +40% 30/15 Winter 98.594
E3.000 E8 15 Winter 100 +40% 30/15 Summer 98.716
E4.000 E9A 15 Winter 100 +40% 30/15 Winter 98.814
E3.001 E9 15 Winter 100 +40% 30/15 Summer 98.599
E1.004 E5 GC2U 600 Winter 100 +40% 97.763
E1.005 E6 GC2D 600 Winter 100 +40% 30/15 Summer 97.763
E1.006 E7 2160 Winter 100 +40% 96.715
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Cathedral House
Beacon Street
Lichfield WS13 7AA

Date 16/02/2024 14:34 Designed by Micro Drainage
File 3253 MD v2.MDX Checked by
Micro Drainage Network 2020.1.3

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

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
E1.000 El 0.670 0.000 1.74 27.9 FLOOD RISK
E1.001 E2 0.432 0.000 1.97 32.2 SURCHARGED
E2.000 E3a 0.006 0.000 1.01 16.6 SURCHARGED
E1.002 E3 GC1lU -0.006 0.000 0.04 52 20.9 OK
E1.003 E4 GC1D 0.344 0.000 0.49 3.0 SURCHARGED
E3.000 ES8 0.426 0.000 1.05 19.1 SURCHARGED
E4.000 E9A 0.464 0.000 1.42 22.5 FLOOD RISK
E3.001 E9 0.409 0.000 3.35 41.9 SURCHARGED
E1.004 E5 GC2U -0.047 0.000 0.01 210 8.5 OK
E1.005 E6 GC2D 0.813 0.000 0.22 3.0 SURCHARGED
E1.006 E7 -0.115 0.000 0.13 3.0 OK
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LEGEND
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\

Geocellular storage
| |
|

Proposed indicative private surface water
drains and inspection chambers

Proposed surface water pipes

) Proposed surface water inspection chamber

‘//4‘

~
\_J

Proposed Flow control chamber

Proposed foul water pipes

Proposed foul chamber

O

| “ | =T
| ]

Northern development - indicative foul pipes

~

o Northern development - indicative foul chamber
- ||

Pipe flow direction

| :‘ } | %> Exceedance
I -

‘ | | “ “ 1. All setting out to be in accordance with the Architects drawings. Any discrepancies
| | | | between the Engineers and the Architects drawings to be referred to the Architect
‘ | | | | before proceeding. Dimensions must not be scaled.
| | 2
“ | | [

This drawing must be read in conjunction with all relevant drawings and with the
drainage report (RAB3253FRD).
A construction phase plan, in line with CDM 2015, must be prepared by the principal
contractor prior to any work taking place. The Contractor must comply with all
current legislation relating to health and safety.
| | | 4. Connections to open channels to be agreed and inspected by Local Authority.
| l | | 5. Until technical approval has been obtained from the relevant Authority, it should be
‘ | l | | understood that all drawings issued are Preliminary and not for construction. Should
‘ | \ the contractor commence the work prior to such approval being given, it is entirely at
| his own risk.

| \ | | 6.
| | R

| |

3.
| {
‘ | | |

Drainage to be in accordance with BS 7533-13:2009, Building Regulations Part H:
Drainage and Waste Disposal, Design and Construction Guidance for foul and
surface water sewers offered for adoption under the Code for adoption agreements
\ | | | for water and sewerage companies operating wholly or mainly in England, CIRIA
‘ | | Guidance on the Construction of (C768) SuDS and CIRIA SuDS Manual (C735).
| 7. The minimum depth of cover to the crown of gravity pipes without protection should
\ | | be 0.35m for domestic gardens and pathways without any possibility of vehicular
‘ | | access; 0.5m in domestic driveways, parking areas and yards with height restrictions
\ to prevent entry by vehicles weighing >7.5 tonnes; 0.9m in domestic driveways,
| | | parking areas and narrow streets without footways with limited access for vehicles
| l | | with a gross vehicle weight in excess of 7.5 tonnes; 1.2m in highways and parking
‘ | | areas with unrestricted access to vehicles with a gross vehicle weight in excess of
| |

7.5 tonnes.
| | 8. All pipes not meeting the criteria 7 MUST include a minimum 150mm thick Class
— | | | | GENS Concrete surround in line with the 2020 Design And Construction Guidance
‘ | T .

document.
) | | 9.  Where pipes are bedded and surrounded in concrete, flexible joints should be
l | \ | | provided. compressible boards (fibreboard or polystyrene) shall be provided at a
‘ l | | | \ maximum of 8m centres (coinciding with pipe joints). The boards shall be pre-cut to
| pipe diameter and to a height and width equal to the concrete cross section. A board

thickness of 18mm for pipes up to 450mm nominal diameter and 36mm for pipes
over 450mm nominal diameter.
| | |
{ 1 | |
| | | | | |

10. The Contractor shall make allowance for raising / lowering all access covers &
frames to suit finished levels.
‘ 1.
| | {
| | | | |
‘ \ | | |
| | | |
| | | |
| { |
Contractor to confirm private downpipe \
arrangement.
CELLULAR STORAGE 1 .
AREA=102m? Contractor to ensure site levels are set as
CELL DEPTH=0.50m per this drawing such that exceedance flows
1L=98.100mAOD
VOLUME=48.5m*

Cover Class to manholes/inspection chambers are to suit anticipated vehicular

loadings in accordance with BSEN 124:2015 (D400 where potential for HGV loading,
C250/B125/A15 in footway trafficked areas not accessible by vehicles.

MH2
CL=99.450mAOD
= 1L=98.644mAOD

PN 705715

Manufacturer to confirm structural integrity of tank prior to installation, for the required load

Manufacturer to confirm the need for impermeable geotextile membrane.

|
1
m 9150@1 100

=

away from proposed buildings, north /
northeast into access road which falls east
out towards Breach Lane - in line with
exceedance arrows.

Road designer to confirm gully arrangement
- all water to pass via 'MH3 GC1U' or 'MH9'
prior to entering geocellular storages.

Arboriculture consultant must provide
detailed ir [} method for pipework
and outfall infrastructure close to trees.
Drainage designer to be informed ASAP
should there be any proposed design

12. All soft / hard paved areas affected by the works shall be fully reinstated upon
completion of the works. all surface markings damaged by the works shall be fully
reinstated.

13. Before handover, all manholes shall be inspected, all rubble removed, and the whole
system shall be thoroughly flushed and cleaned.

14. All levels are in Ordnance datum unless otherwise specified.

15. Al pipe runs near buildings to comply with the Building Regulations 2002 Part H1.
Where a pipe is within 1m of a foundation the trench shall be filled with class GEN3

Concrete up to the lowest level of the foundation. Where the trench is further than

1m from the foundation, the trench shall be filled with class GEN3 Concrete to a level

changes. ‘
E—— MH3 GC1U
ﬂ SDS Aqua Swirl (or similar)

uct to be confirmed by others
1=99.3 D

Y IL=98.492mAOD
] 2150 gpnnection into g llular unit
$
S

below the lowest level for the foundation equal to the distance from the foundation
|
{

less 150mm. In both cases, the pipe shall be bedded and surrounded in 150mm
thick class GEN3 Concrete.
| | | |
| | | |

16. Backfill material to drainage trenches under carriageways to be DOT Type 1
sub-base material, elsewhere backfill to be free draining readily compacted material,
| | | | |
CELLULAR STORAGE 2
AREA=85m?

free from rubbish and organic matter, frozen soil clay lumps and large stones. To be
compacted in layers of not exceeding 150mm thick.
| | |
|
| | | |
‘ | { | { |
CELL DEPTH=1.0m
1L=96.600mAOD

17. Joints, pipe couplers, pipe bends, etc., specification to be provided by
manufacturers.

| | |

| | | |

VOLUME=80.8m*

18. All materials delivered to the site associated to the sub-base storage of the
| | | |
I | | |
Manufacturer to confirm structural integrity of tank prior to installation, for the required load
Manufacturer to confirm the need for impermeable geotextile membrane.
T— MH4 GC1D - ~

permeable pavement must be tested to obtain their porosity and permeability; in line
with BS 1377-2:1990 and BS 1377-4:1990.
| {
| | |

19. Typical pipe bedding to drainage for pipes up to D=525mm is to be Class S (i.e.
10-14mm).
{ | \ |
| | |

NN
JAVAVAVA
[YAVAVA
J/avA
JAvA

|

o Vortex Flow Control Chamber (Hydro-Brake)
= » Qmax=3.0 I/s

O AR 5

|4

JAVAVA

|VAYA

Design head=0.5m
A C€L=99.200mAOD MH5
VAVAVAVAVAVAVA') IL=98.100mAOD CL=99.000mAOD
— 97.900mAOD
P @150 connéection
/\/\/\A/ /
AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV/

20. Trench temporary formwork is required to all excavations exceeding 1.2m depth to
provide adequate support and stability at all times.

| | 21. Sewers are to be constructed in single sections between manholes only. Trenches

| | to be backfilled prior to excavating the succeeding sewer run.

22. The drainage pipes are to be coordinated with the foundation levels from the

‘ structural engineer, subject to detailed design.

|

\ |

23. Structural integrity of pipes running internally through the proposed dwellings must
be confirmed by the structural engineer.
| |

24. All foul and RWP shall be 100mm diameter unless otherwise noted.

| 25. For setting out dimensions of SVPs, RWPs, etc., refer to the Architect's or
[ \ Mechanical Engineer's drawing. Positions shown are indicative only.
{ \ 26. Cover levels shown are approximate only and are to be adjusted to suit finished
| |

A
N

%

Paving

&

M
CL=99.589m
1L=98.763mAOD

Set hardstanding areas of plot

minimum 99.400mAO

MH9a
CL#99.100mAOD
1L=98/200mAOD

MH3a
CL=99.400mAOD AY/.VAVAY}
1L=98.700mAOD

ground levels.
{ |

27. At least one soil pipe at the head of each foul run shall vent to the atmosphere.
28. All gradients on drainage runs are indicative. Runs to be laid soffit to soffit.
29. All drain runs from SVPs, stub stacks, or FW gullies to be laid at 1:40 gradient. All
( \ RWPs to be laid at minimum 1:60 gradient.
| | | 30. Rodding eyes to be laid strictly to manufacturer's instructions.
\ 31. All concrete products to be in accordance with BRE 363 for sulphates.
; MH6 GC2D \ “ 32. No SuDS features should receive construction-related runoff. Alternative methods of
_/ Vortex Flow Control Chamber (Hydro-Brake or si \ surface water disposal must be employed.
:7 Qmax=3.0 Is |
Design head=1.0m
CL=98.848mAOD
1L=96.800mAOD

33. Where sewer or drains are to be abandoned they shall be removed or infilled by

grouting in accordance with the Civil Engineer Specification for the Water Industry
| | | 7th edition, Clause S.23.
Foul 5 - Connection to foul drainage from

34. All manholes shall be watertight.
northern Breach Lane residential
development which connects to FWMH 4700

35. Cover levels shown are approximate only and are to be adjusted to suit finished
beneath the A4ﬁ. south of the site, subject to gmund levels.

$106. | |

| |

36. This drawing is for planning purposes only, not construction.

37. No utility survey was provided prior to the production of this drainage design.
Therefore the location of any existing utilities within the site is unknown. The

from nonhpm development to FWMH 4700 is

complete. | \

Contractor must therefore undertake their own investigation where the presence of
‘ any existing sewers, services, plant or apparatus may affect the design installation
Designer t0 be contacted should design

and/or their operations, prior to the commencement of any works. RAB Consultants
require alterations accepts no liability should existing (unknown) utilities clash with the proposed
| | | design. Should the contractor commence the work prior to such investigation, it is
{ {

HO o
SDS Aqua Swirl (or similar) N
CL=99.000mAOD 9
1L=98.040mAOD ©
@150 connection into geocellular unit| A

&
N

"

Set hardstanding areas of plot to minimum 99.100mAO|

MH8 D

CL=99.058mAOD
1L=98.140mAOD

| |
1:40 gradibnt thrqugh site with @100 pipework
- contractor to confirm levels once connection

Set hardstanding areas of plot to 99:000mAOD

227 //—/%// 777777 777777
7 Z 722777, //,v: T ——— T ——— "

38. RAB Consultants accepts no liability should the proposed drainage not be installed in
‘ line with these notes and report RAB3253, and structural/functional failure occurs.
|

| |

| |

| {

7% %l _ /\\/ {{/ 7 :; \
Ot 267 674mAOD St 2 7777 e A

7 RAB RESILIENCE

& FLOOD RISK

Appropriate flap valve outfall into difch -
detail to be confirmed by contractor
1L=96.350mAOD

‘ Cathedral House,
Beacon Street,
Lichfield,

WS13 7AA

Client

Arboriculture consultant must provide
detailed installation method for pipework
and outfall infrastructure close to trees.
Drainage designer to be informed ASAP

should there be any proposed design
changes.
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Ventilation box and connection as per
manufacturer's requirements
Cover to be:
Min 500mm beneath landscaped areas
Ground level varies Min 750mm beneath shared drives
| |
\ | = =
Prepir::;“?:é Izi:jae"r?g(lzgnoi tCriecI’:Iu'?r: Visqueen GX Impermeable membrane N X
q ith fact y , around entire tank & Visqueen
accor ar)cetW| f m/anu a.?. urﬁrs protection boards to side. All joints to
Instruction/specincation be welded to provide watertight
structure & 'top hat' seals provided at
% each pipe penetration
, Y
[ S 7’7 - ‘7\ ‘7\ ‘7’ AN ‘7\ ‘7’ i i ‘7\ ‘7’ N A Gy, (g S S it Bgith Gy S Sy BNy (g it | g 7 - 7\1"7\ 7“7 - A .S (g S By it Byith Gy S Sy S B S (i A ]
K PR SR B BEI R 2K 2RIRK SR BRI PR 2Kl KL BRI BRIIEK 2R 2R 2K B BR BRI BRI
< 2K 2K B PR 25 2S 2EIISK 2K 2K 25 PR PR B 2RIIRE 2K 2K 2K 25 PR PR BS e
o] B B B B B B BB B B B B B B B B B Bl B B Bl B B
><] DK B B B B K BRIIEE] 2K B B B B 2K BRI B B 2Kl B B 2K BRIl
> DK BB B DK BK BRIIBK] 2K PR B PR B K BRIBK] K B B BK B K BRIl
B> B B B B B B PP B B B B B BIS) PISI|BIE B B B B DI DI Bi|<? | |
S S S S S Sl Sl SIS Sl S S Sl S S SIS S S S Sl S S S S
IS N N IS TN N IS NN IS N S AN N S SIS S AN N S AN NS IS S
>< DK B DR oK 2K 2K BRIIEE 2K BRI BRI B B BRI BRI 2K PR B 2K BRI SR 2K i i
DK DK B B B B B BB B B B B B B BB B B B B B B B[
><] DK B B 2K B 2K BRIIEE] K PR Bl 2K B 2K BRIEK K B Bl 2K B 2K BY
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L Minimum 100mm coarse sand or l
class 6H selected granular material

(100% passing 5mm sieve)

Modular Storage Detail with Catchpit Chamber

—— 300mm Catchpit

Ground level varies

< Visqueen GX Impermeable membrane
around entire tank & Visqueen protection
boards to side. All joints to be welded to
provide watertight structure & 'top hat' seals
provided at each pipe penetration

1500 pipe connected
to end of units

::%%::::%‘%k:::*%

> o5 oSl PREIIEE SEIIE SRS BE BE 2K
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kEEEEEEEEE!EEEE’EEE—E

s s Rsisl SIS SRSk
ekl PSR o

class 6H selected granular material
(100% passing 5mm sieve)

Modular Storage Section

1. Same notes as drawing RAB3253_001 apply.
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Mortar bedding & haunching Manhole cover to suit BS EN 124
to cover and frame - loading Highways - Class D400
to Clause E6.7 600mm clear opening

L 5

Class B engineering brickwork

Precast concrete or in-situ [ | | or precast concrete cover frame
concrete slab to support } seating rings
cover and frame |_ Type 1 sub base
Access opening restricted to 350mm x

Flexible seal 350mm diameter or 300mm x 300mm if

depth of chamber to invert is >1m

Temporarily cap shaft
during construction

Type 1 sub base
or concrete surround

Joints between base and shaft
and between components to be
fitted with watertight seals

that of the main pipe

Granular bedding material

Invert of connecting pipe at least
Joint to be as close as possible to face 50mm above that of the main pipe
of chamber to permit satisfactory joint

and subsequent movement

Typical Inspection Chamber Detail - Type D

Max depth from cover level to soffit of pipe in areas subject to vehicle
loading 3.0m, non-entry

Mortar bedding & haunching Cover complying with BS EN 124
to cover and frame & BS 7903 Gardens - Class A15
See Clause E2.32

Uﬂj E””_ Access opening restricted to
350mm dia. or 300mm x 300mm
[ ] | if depth of chamber to invert is >1m
Temporarily cap shaft
during construction  plaxible seal ——

R e

Type 1 sub base
(Thickness varies)
or concrete surround

Joints between base and shaft
and between components to be
fitted with watertight seals

- Base unit to have all connections

that of the main pipe

Granular bedding material

Invert of connecting pipe at least

Joint to be as close as possible to face e
50mm above that of the main pipe

of chamber to permit satisfactory joint

and subsequent movement 300mm Catchpit

Typical Inspection Chamber Detail with Catchpit - Type D

Max depth from cover level to soffit of pipe in areas subject to vehicle loading 3.0m, non-entry

Base unit to have all connections
with soffit levels set no lower than

with soffit levels set no lower than

Precast concrete manhole sections (min
1.5m@ internal) to BS 5911 : Part 200,

bedded in

bitumen or resin mastic. For size see

Inlet upstream sewer network i
LE

Steel rope for operation of pivoting by-pass door

Inlet from upstream sewer network

Class 1 mortar, proprietary

manhole schedule

— High strength concrete mounting block

150mm I/D Outlet

—>_

'Hydro-brake' (type Md6) or equivalent to be —
installed in accordance with manufacturers
specification and instructions
Design head = (tbc)m
Design flow = (tbc)l/s

150mm thick concrete
surround

Cover and frame to BS EN124 with 600mm x 600mm clear
opening. Cover and frame to be bedded in Class 1 mortar.

Pull handle —

Type D400 in carriageway. Access to be positioned above
Vortex Flow Control Device by-pass door

i | L

Eye bracket for steel operating rope

High strength concrete
mounting block

=

=

High strength concrete benching to
extend full width of chamber

Steel rope for operation of pivoting by-pass door

High strength concrete

In-situ concrete base as typical manhole radius —

Fixing lugs and bolts for
Vortex Flow Control Device

Outlet Invert
Level

Vortex Flow Control Device to be
installed in accordance with
manufacturers specification and
instruction

i |

A\
|

Pivoting by-pass door & D

mounting block \é

Typical Vortex Flow Control Manhole

Notes:

1. Same notes as drawing RAB3253_001 apply.
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— Road level (Breech Lane)=97.150mAOD

Notes:

1. Same notes as drawing RAB3253_001 apply.

\Laound profile

Obstacles

— Ditch bed at discharge location
=96.250mAOD

Appropriate flap valve outfall into ditch - ——
detail to be confirmed by contractor
IL=96.350mAOD

Typical cross-section at discharge into ditch - view upstream

H&S

The principal contractor and
maintenance contractor are advised
to follow HSE protocol during
construction and maintenance,
respectively, to manage the risk of
trips and falls and adopt
appropriate H & S mitigation
measures. The installation of Kee

Obstacles Klamp should be considered at the
headwall.
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STORMWATER TREATMENT SDS

Water

SDS Aqua—SWirl_® Infrastructure

Systems
Hydrodynamic Vortex Separator

SDS Aqua-Swirl® is a custom engineered, flow-through water quality device
that utilises hydrodynamic separation technology to maximise the removal of
coarse sediment, debris and free-floating oil from surface water runoff.

When connected to a SDS SYMBiotIC™ system, SDS Aqua-Swirl®

™ . . .
SYMB IC provides real time data on a broad range of key operating factors
such as pollutant Lloads and silt capture Llevel.

BBA HAPAS approved

HDPE plastic modular construction
No moving parts

Sealed baffle

Large debris storage chamber
Lifting supports

Compact dimensions

Available in 9 different sizes

N N N N 2 2 2

Bespoke sizing available

SDS Aqua-Swirl® is supplied in the standard version when sizing
to its water quality treatment flow rate according to OK-110
(coarse) test sediment. ‘XC’ versions are also available when
sizing according to the N]JDEP (finer) test sediment.

SDS Aqua-Swirl® is sized according to water The treatment flow rate of the SDS Aqua-Swirl®
quality treatment flow rates which are based system is engineered to meet or exceed the

on the initial movement of pollutants into the local water quality treatment criteria and form
storm drainage system. This flow rate typically an intrinsic part of the SuDS solution.
represents approximately 90% to 95% of the

total pollutants in the runoff volume.

= = SDS Ltd, Clearwater House, Castlemills, +44 (0)1934 751303
S d S "I mi t e d .com Biddisham, Somerset, BS26 2RE info@sdslimited.com




Features

Performance monitoring available via SDS
SYMBiotIC™.

BBA HAPAS certified.

NJCAT/N)DEP-verified performance for sediment

removal and retention.

XC’ models meet N]JDEP testing protocol.

Manufactured from HDPE high strength plastic

Weholite.
Bespoke construction.

Specialised sealed baffle.
Internal bypass with pollution retention.

Single easy-access chamber for pollutant
removal and storage.

Compact dimensions.
Small footprint design.
Certified installation Lifting supports.

Suitable for use during site construction
programme.

Provides bespoke suite of operating data, such as silt Levels and
pollutants, viewable via a secure web portal dashboard with live
notifications via email and text.

Approved for installation under roads and pavements; adoptable by
National Highways.

Verification accepted by the Environment Agency (as cited in the
CIRIA C753 SuDS Manual).

Ensures that particulates and adhered pollutants are not mobilised
during major storm events, maximising the capture of floating
debris, oil and hydrocarbons.

Offers a durable, light weight and Low-cost alternative to concrete.
Easy and quick to install resulting in substantial cost savings.

No on-site assembly required.
Prevents captured floatables from escaping.

Able to treat localised rain and larger storm events while retaining
captured pollutants.

Simplifies inspection and maintenance facilities with no special
equipment required.

Reduces ground excavation and product installation costs.

Can be retro-fitted with minimal disruption to existing infrastruc-
ture utilities or surface features, extending the ability to meet new
reqgulations.

Easy installation without the need for large, expensive cranes.

Can be put into operation prior to completion of the site build, with
the inclusion of a planned maintenance schedule.

Available in 9 different standard sizes and also

Provides greater design flexibility and assists the removal of

bespoke. sediments at a greater rate than comparable systems.
SPECIFICATIONS
Water Water
Maximum Quality Quallty q q .

" e ID Pipe LD Treatment Treatment | CIY Debris Sediment e
qua-Swirl P€ Internal Storage Storage Aqua-Swirl
Model No Connection Diameter Al Al e Capacity o Weight (kg)

“ | (mm)BYP (mm) OK-110 NJDEP Fine (Litres) Capacity (m°)
Coarse (L/s) (Us)
Model AS-? Model XC-
AS-2/XC-2 375 750 30 16 136 0.3 300
AS-3/XC-3 500 1050 53 31 416 0.6 700
AS-4/XC-4 600 1200 77 40 644 0.8 1000
AS-5/XC-5 750 1500 120 63 1382 13 1100
AS-6/XC-6 900 1800 173 91 1439 1.8 1400
AS-7/XC-7 1050 2100 235 123 1987 25 1700
AS-8/XC-8 1200 2400 307 161 2612 33 2200
AS-9/XC-9 1350 2800 418 220 3596 44 2600
AS-10/XC-10 1500 3000 480 252 4164 5.1 3100

"BYP (Internal Bypass) provides full treatment of the first flush of water while the peak design storm is diverted and channelled through the main conveyance pipe.
2Based on the Tennessee Tech University ‘Laboratory Evaluation of TSS Removal Efficiency for the Aqua-Swirl® Concentrator Stormwater Treatment System’.

Notes:

Details of pollution mitigation indices, head Loss and CAD details, standard drawings and Installation Guides available upon request.

The sediment storage capacity has been calculated in accordance with the relevant test protocol and is not a physical maximum, any additional sediment
capacity required is achieved with bespoke deeper units.

For assistance in design and specific sizing using historical rainfall data, please contact SDS. A-S DS/0822

SDS Ltd, Clearwater House, Castlemills,

+44 (0)1934 751303
info@sdslimited.com

sdslimited.com

Biddisham, Somerset, BS26 2RE
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Drainage Legend:

Site Boundary

MH
[— = —  Public Surface Water Sewer
O MH D%— __ Newly Diverted Public

Surface Water Sewer

ANNANNANA Abandoned Route

>E_ _— _—  Rodding Eye

()~ —>——  Surface Water Drainage
O'EC—>— —_ Flow Control Chamber
.-F-—-e>—~— Foul Water Drainage

Cellular Attenuation

Type C Permeable Paving

Permeable Resin Bound
Gravel

————— Perforated Pipe
ACO [SDROREDA ACO Channel Drain

7D EERREER Threshold Drain

SAFETY,HEALTH & ENVIRONMENTAL HAZARD
INFORMATION BOX.

The hazards noted below are in addition to the
normal hazards and risks faced by a competent
contractor when dealing with the types of works
detailed on this drawing.

CONSTRUCTION RISKS:

Deep Trenches
Unforeseen Services
Leptospirosis

DEMOLITION RISKS:

Leptospirosis

TANK 1 serving Plots 6-9

40m? x 1.6m deep Polypipe PSM1A Polystorm cellular
tank wrapped in an impermeable membrane, suitably
sized to cater for all storms up to and including a 1 in 100
year storm + 40% for climate change.

CL: 101.150
Soffit: 99.960
IL: 98.360

1200mm@ Ridgistorm Check Vortex Hydro-Brake Flow Control
Chamber restricting flows.

CL: 100.729

IL:  98.318

Discharge Rate: 2l/s

Design Head: 1642mm

Unit Ref: MD-SHE-0060-2000-1642-2000

A lesser discharge rate would require a smaller aperture leading to
frequent maintenance and and increased possibility of blockages

Newly diverted existing STW surface water
sewer to discharge into ditch at entrance of
site by gravity.

IL:98.877

Break chamber

Direct S106 agreement required with
Severn Trent Water to discharge foul flows.

Position, system type and invert level to be
confirmed prior to construction.
Engineer to be notified immediately.

Foul water proposed to discharge into STW
FWMH 4700 within the A47 Public Highway
approximately 93m away from F17 Adoptable

CL: 96.880
IL: 93.730

From STW asset records, there is sufficient

fall to discharge foul water from site solely by
gravity

Second discharge point of surface water
flows into ditch

IL:97.077

Notes:

1.
2.

DO NOT SCALE FROM THIS DRAWING.

All dimensions are in millimetres Unless Noted
Otherwise (u.n.o.)

Drawing is to be read in conjunction with all relevant
architect's drawings. Any inconsistencies should be
reported to PRP immediately.

All levels and dimensions are to be checked on site
before any work commences.

The Health and Safety at Work act is to be complied with
at all times. Attention is drawn to the wearing of hard
hats, reflectorised clothing, and the use of any other
required safety equipment.

Drainage:

1.

2.

3.

oo

N

9.

10.

Invert levels of existing manholes to be checked on site
prior to commencing any drainage works.

For positions of all rainwater pipes & foul outlets refer to
Architect's drawings.

All joints between precast manhole components shall
have a minimum uncompressed thickness of 10mm of
proprietary bitumen or resin mastic sealant.

Storm & foul branch connections are to be laid at
gradients of between 1:10 & 1:80

All in-situ concrete shall be minimum grade GEN3.
Precast concrete cover & reducing slabs to be heavy
duty reinforced concrete to BS 5911.

Rising mains shall be black MDPE SDR11 as WI
4-32-03 & joints & fittings to be in accordance with WI
4-32-04. Other approved pipe materials to be in
accordance with their relevant BS.

Manhole covers & frames shall be manufactured in cast
iron or ductile iron & shall comply with requirements of
BS EN 124 & shall be kite marked or equivalent.

Where there is no intermediate manhole between the
start of a surface water pipe run and the soakaway the
gradient of the run shall be not less than 1 : 60.

All completed work shall be suitably protected from
damage by construction work. Damaged drainage will
not be accepted. It is recommended that no heavy
loading or underground work is permitted above or near
unprotected drainage, and that dumpers, trucks, fork lifts
or other heavy vehicles are not driven along or near pipe
runs.
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‘GENERAL ADVICE

CONTRACTOR AND CLIENT TO COMPLY
WITH THE RELEVANT LEGISLATION

ik Raiing Miigaton Risk Rating (WHERE APPLICABLE) BELOW (NOT
o o LIMITED TO)
o sk Descripion & Impact Risk Owner persons atrisk | Risk Category = Miigation = ResidunlRisk
Likethood severty | 72 Lieihood severty | % Comments
PPE obewor t al unes durng
High load resistant product to be used with Sign-0f fom manufacturer. Suitable minimum cover depth consiruction where necessary a
1 Designer (RAB) Gen. Public Sale 4 4 2 4 8 Incorrect procduct specifcation by contractor may cause falure. 0
el sorage ollapse underigh loading capaciy oner (49) v s hoen used i design base on produt techicaldaa Inorectproductspecicaon by conracor may cause fa fomod oy 19 esessmens and mathod comaots
statements.
Consucion
| s hoou plant i consructon phase Lead Conractor | Construcion satay A A onsucion Phase lan st e sueblemidgaion measures and shou b dveloped by N 4 5 e shoud b lesed and remin iy Confned Spaces Regulaions 1997
causing structural failure of the drainage networ a '9 cons Lo
Site Canditions A CBR value of 5% has been assumed. Client must insiuct a detailed sol investgation and inform Control of Vibration &t Work Regulations
3 Glient Construciion Saler 3 4 12 2 4 8 fes on
Poor soil stabilty. v l designer ASAP should there be any discrepancies. Lack of communication between parties on CBR value. 2005
Malntenance have been designed with reference. Maintenance /Asset owner does not follow maintenance schedule and system becomes
4 [Drainage system becomes blocked causing flooding to Asset ouner Gen. Public satety 4 4 schedule has been included in the report. Cient fo consult manufacturer for further maintenance 1 4 4 enanc ¥ The Health and Safety at Work Act 1974
oceur across the site. input.
Site Canditions
ol investigation and online Sources do not indicate high groundwater levels on site. Contractor 1o Long term groundwater level could change post consiruciion due o future
s . Designer (RAB) Gen. Public Sale 3 4 12 2 4 il orking at Height Regulations
Hoh grounduatcr ol ansho causingcranage ysem oner (R42) v iform designer & fank manaclurer of any change o oundwter eve occurance a he sie devecpment and cmate change. Working a Heght Regulaons 2005
Maintenance - e proposed N
6 [Buid up of solids due to flat gradients causing the Asset ouner Gen. Public sater 4 3 1 Pipework wit osex s 2 3 6 ule i /& Regulations 2005
S);‘:mpm L‘SE\:N:E w;‘gﬁl ;'g‘uwdw;my st S\;:k ty been provided in report RAB:3253_ FRD Md ‘should be followed by asset owner Maintenance schedule is not followed resulting in blockages in system. The Noise at Work Regulations 200
Trees chirge of o andsuacewater G b 10 b consiucid s o s " o
7| Tree roots grow into and affect performance of drainage |  Designer (RAB) | Gen. Public Safety 4 3 1 installation method for o trees. 1 3 3| Fure landscaping work could alterplant and tree ocaons witin the se. The Mansgement o Healt and Sefey t
svstem. Desianer to be informed ASAP should there. he anv oronosed desian chanaes. ol 'y Imp: ge syst ulation
o | e cranage sysom and aschage o | Dosgner (%) | Gen.puble | Emionmonta | 4 5 | o Proprery veament aeicesnave been spected o prvide cteansing benefs o st runof prr 0 B 2 | e causea reducion n arsuos
discharge.
i
Excavations
Trench boxes or preferable side slopes should also be used. Contractor to follow HSE protocol
9| Deep excavations during construction causing collapse of | Lead Contractor | Construction Salel 4 4 2 4 8 ing i i
Do excavatons g constructon causing collapse of v regaring dees excavaions. Consnacion Phase Flan st Wlude s fialon messures Rk of worers aling inexcavatons remains despie sgnage and s
n-situ work
Pre-fabiicated manholes require the use and operation of a mobile crane:
10 Designer (RAB) Construction Saler 4 3 22| The use of pre-fabricated manholes is advised and shold be explored by client and contractor. 2 3 6
Construting mantoles on sk causing delays, poo igner (RAB) 24 I The use of pre-fabricated manholes is advised and should be explored by client and contrac ‘which may introduce adiiional risks. CPP shpuld address such riks,
Services Convaco [0 map ot e Ul pi 1 xcavaon otk usng il sarveysand s ovn
11 |Underground senvices (gaswater main, lectric etc) are | Lead Contractor | Construction Safety 4 s P i here are any potentia 2 4 | Oeep e wil b dificult o lecate - adional checksshould be made
e ages for deep excavation points
struck during excavation clashes
ead services SR Contractor and provide sk T working near overhead senvices,
12 CoH\s\on with overhead services (telephone lines etc.) Lead Contractor Safety 4 5 must k. maintenance 2 4 8
durina consiniction or maintenance. intenance work.
Decomission
(S e s clor s s sset ouner Gen. Public Sty s A Ensure there is a replacement strategy in place, atleast 5 years prir to the end of the desig Ife of N A 4 | Production line error and inadequate maintenance may cause falure before
ure: oge a he system. Most storage features and o interceptors have 25-50 years design Ife. design lfe i reached.
1 Faﬂuve of products used including geotextiles, liners, Lead Contractor Construction Physical 3 4 Contractor must liaise with manufacturers to confirm spec of products is in line with site constraints. 1 4 4
celluar
Design esaner has adopted methods wsed wiin DCG for design of tateral surface water semers. Contracior fais 1 comply wih DCG design guidance fo pipes dose (o
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16 |elntenance Acces: mamnance actvies prosents pesigner (A8) | vaimenance sty 3 A 12405 e arinage systom manenanceacss as been desined 1 bo sy ccesible R 4 A
health and safetv hazar ust assessment prior
Consrostion She Aceees .
17 | Transport of materials and machmery into the site - Lead Contractor Gen. Public safety. 4 3 e l""f* Plan must mitigation should be developod by 2 3 6
qualfied contractor.
causine discuntion 0 lneal o
Goniractor o ensure manholes are nstalled in line with best practice where new inspection chambers.
Risk of falling and trp due to the introduction of a
® Designer (RAB) Gen. Public Sate A A are 10 be instaled along pedestrinas paths. No access 1o site from the public during construction N N o alore o nstall such control measures.
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19| Constructon process enables the spreading of invasive | Lead Contractor | Gen. Public | Environmental 4 3 22 Contractor must adopt site-specic methods of work to educe the isk o invasive species spreading 2 3 6| method of work relevant o protecting the local environment rom invasive
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