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EXECUTIVE SUMMARY

This report details the Flood Risk and Drainage Strategy for a proposed commercial development
at Birch Business Park, Heywood. Table 1 below provides a summary of the Flood Risk and
Drainage/SuDS Strategy for the scheme.

Table 1 - Drainage / SuDS Summary

Flood Zone

Fluvial Flood Zone 1 (Low Risk). At low risk of flooding from all other sources.

Geology

British Geological Survey (BGS) mapping and borehole information indicates
that the site is underlain by silty, sandy, clay.

Infiltration Rate

The presence of cohesive underlying geology and contamination mean
infiltration is not a viable solution.

Nearest Watercourses

There is an existing unnamed watercourse to the east of the site — the current
private drainage system for the Business Park discharges into this
watercourse.

Nearest Adopted
Sewers

No existing adopted sewers in close proximity to the site.

Surface Water Outfall
and SuDS Hierarchal
Approach

Based on the above, surface water from the development will discharge into
existing Business Park surface water drainage before outfalling into the
watercourse to the east via an existing connection.

Existing Discharge Rate

Site is predominantly hardstanding and classed as brownfield.

Proposed Discharge
Rate

Runoff will be restricted to 50% of existing surface water discharge rates

Allowance for Climate
Change

40% - based on a commercial <50-year design life.

Proposed Attenuation
Method and Volume

Geo-cellular Storage
866 m? to contain the 100year + 20% event.

SuDS features

Geo-cellular storage.

Maintenance

o Business Park existing Management Company — Yeargate Ltd
Responsibility

Existing Business Park foul drainage before discharging to onsite sewage

Foul Drainage Outfall .
treatment plant and ultimately the watercourse to the east.

There is no residual flood risk from the development site to the surrounding district due to the
reduction of existing storm water flow rates. Therefore, the development does not increase the
risk of flooding to the other adjacent properties and roads. Out of chamber or gully flooding for the
extreme 100-year plus climate change event may occur within the development site and is classed
as exceedance flows. Flood water from this event will be contained within the development site
and directed away from the building to the external hard and soft landscaped areas.

Project No. 5015359
1



2.1

2.2

2.3

INTRODUCTION

Ridge & Partners LLP have been appointed by Yeargate Limited to prepare this Flood Risk
Assessment and Drainage Strategy Report to support a full planning application for use Classes
(g)(iii) (a — offices, b — research & development, c — light industrial), B2 (General Industrial) and B8
(Storage & Distribution along with access and associated landscaping at Birch Business Park,
Heywood. The assessment has been undertaken in line with the ‘National Planning Policy
Framework 2021' (NPPF), plus the accompanying ‘Flood Risk and Coastal Change’ chapter of the
National Planning Practice Guidance.

This report has been commissioned by Yeargate Limited and is specific to their interests in the
development proposals as described by the Architectural plan in Appendix A.

The report has been commissioned to identify any drainage-related issues associated with the
proposed development and which are subsequently addressed within this report;

Identify available data relating to flood risk at the site.

Determine whether the site is at risk from flooding from all sources, including from breach or
overtopping of any existing flood defences, surface water flooding and/or groundwater flooding.
Consider the flood risk from all other sources.

Determine the current surface water drainage regime and assess any potential increase in
surface water runoff as a result of the proposed development.

Discuss Sustainable Drainage Systems (SuDS) as an option for reducing surface water flood risk.

Devise an appropriate outline surface water drainage strategy (including calculation where
appropriate) to deal with any potential increase in surface water runoff and include for climate
change.

Devise an appropriate outline foul water drainage strategy.

Consider the recommendations of Rochdale Borough Council Strategic Flood Risk Assessment
(SFRA).

Assess mitigation measures & off-site impacts and define any residual risks.
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3.

3.1.

3.11

3.1.2

3.13

3.2.

3.21

3.2.2

3.23

PLANNING POLICY AND CONSULTATION

Planning Policy Framework

The flood maps provided by the Environment Agency (EA) locate the site within Flood Zone 1, i.e.
land defined as having an annual probability of fluvial flooding of less than 1 in 1000 in any year
(<0.1%). As a requirement of the NPPF (2021) and accompanying National Planning Practice Guidance
(NPPG), the proposed development has to satisfy the requirements of the Sequential Test and where

applicable the Exception Test.

Sequential Test:
Under the NPPF (2021), Zone 1 is defined as low probability flood risk. The proposal is for a new

Commercial Development, which in line with Table 2 is classified as ‘Less Vulnerable’.

Placing both these criteria into Table 3 (Flood Risk Vulnerability and Flood Zone ‘Compatibility’), Less

Vulnerable development in Flood Zone 1 determines that ‘Development is Appropriate’.

Exception Test:

As the Sequential test is passed, the Exception test is not required.

Strategic Flood Risk Assessment (SFRA]

SFRA’s assess the risk associated with all types of flooding and provide the information required to
identify the amount of development permitted in an area; how drainage systems in the area should
function and also how risks in vulnerable areas can be reduced and/or mitigated. The NPPF states
that Regional Planning Bodies (RPB’s) or Local Planning Authorities (LPA’s) should prepare SFRA’s in
consultation with the EA.

In March 2009, JBA Consulting was commissioned by Bury Metropolitan Borough Council, Rochdale
Metropolitan Borough Council and Oldham Metropolitan Borough Councils to undertake a Level 1
and Level 2 Strategic Flood Risk Assessment (SFRA) leading on from the Greater Manchester Sub-
Regional SFRA completed in August 2008. The purpose of the SFRA is to assess and map all known
sources of flood risk including fluvial, surface water, sewer, groundwater and all impounded water
bodies, taking into account future climate change predictions.

A summary of the main elements from the SFRA associated with the development site is detailed
below. The full report can be found on the Rochdale Metropolitan Borough Council Website.

e SFRA provides a detailed understanding of flood risks across the borough from all sources.

e The main source of flood risk in Rochdale is fluvial flooding from the River Roch.
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The majority of flood defences along the River Roch are in good condition, providing a 1 in
100 year Standard of Protection to adjacent areas. During detailed modelling which included
improved hydrological estimation, it was found that these defences also managed the 1 in
100 year plus climate change event, albeit with a reduced freeboard or factor of safety.
There are a number of locations along Buckley Brook in Rochdale where defences are at a
lower standard and are at risk of overtoppingin the 1in 100 year event. The immediate hazard
is relatively small, however during larger events, flood low paths form placing a number of
key residential and proposed development sites at greater risk.

Flood risk management strategies have been discussed in Rochdale, identifying the need to
improve the quality of defences along Buckley Brook to reduce the impact of defences
overtopping and the possibility of leaving proposed development sites upstream of central
Rochdale open for flood storage.

The River Roch catchment in Rochdale is relatively steep, which tends to promote surface
water flooding. This is a particular problem in Littleborough and Heywood, both of which have
been identified as Critical Drainage Areas.

There are relatively few reported incidents of groundwater flooding in Bury, Rochdale and
Oldham.

Development should be designed so that there is no flooding to the developmentina 1 in 30-
year event and so that there is no property flooding in a 1 in 100 year plus climate change
event Where possible SUDS should be implemented.

Project No. 5016414
4



4,

4.1.

411

4.2.

4.2.1.

4.2.2.

4.2.3.

THE SITE

Site Details
The site details are summarised in Table 2 below:

Table 2: Site Referencing Information

Site name Birch Business Park Unit B

Site address and location | Birch Business Park, Whittle Lane, Heywood, OL10 25X

Planning Authority Rochdale Metropolitan Borough Council

Lead Local Flood Rochdale Metropolitan Borough Council

Authority

Drainage Statutory United Utilities
Undertaker

Site Area 2.47ha
Approximate Grid 384060, 408194
Reference

The site is approximately 4.8km to the south of Heywood Town Centre,

General Locality situated in the southern portion of the existing Birch Business Park.

Site Description

There are existing warehouses currently on the site with associated hardstanding yard area and

small grassed areas.

Whittle Lane borders the site to the south with Moss Hall Road to the west. The existing commercial
units associated with Birch Business Park border the site to the north and east.

An aerial photograph of the existing site is shown in Figure 1 below. The red line boundary denotes
the application boundary.
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Figure 1: Aerial Photograph of Existing Site (Google, 2021)
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4.3. Proposed Development

4.3.1.  Asdiscussed in the earlier sections, the report is prepared to support a full planning application
for use Classes (g)(iii) (a — offices, b — research & development, c — light industrial), B2 (General
Industrial) and B8 (Storage & Distribution along with access and associated landscaping at Birch

Business Park, Heywood.

4.3.2.  The current outline Architectural Master Plan in Appendix A provides an indication of the

proposals of the site.
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5.
5.1.

5.2.

5.21

5.2.2

DEFINITION OF FLOOD HAZARD
Sources of information

The NPPF (2021) requires the developer to consider the impact of runoff generated by the proposed
development onto the downstream catchment, and to assess the risk of runoff from the surrounding
district impacting on the development footprint. Further, the report is to consider flood risk from all
other sources. The following section defines the flood risk receptors and anticipated flood risk.

Section 5 then discusses in further detail the probability of flooding and the likely impacts.

Table 2: Sources of information used in the identification of flood risk

Environment Agency Flood Map Indicative Flood Maps

United Utilities Sewer Records

Historic Maps From various websites

Rochdale Metropolitan Borough Council Report & Various Maps from SFRA

Flooding from Rivers (Fluvial)

There are no EA main rivers in close proximity to the site. There is an existing watercourse along the

eastern boundary of Birch Business Park.

Figure 2 below locates the site on the Environment Agency’s indicative floodplain map. It is clear
from this that the red line boundary sits outside of a fluvial generator of flood water from any
identified water body. It is considered therefore that the site lays outside of the active 100-year and
extreme event floodplains, thus lying within ‘Flood Zone 1 Classification’ in accordance with NPPF
Guidance, i.e. probability of annual fluvial flooding significantly less than 1 in 1000 in any one year
(<0.1%). The risk from fluvial flood water is diminished to acceptable levels, removing the

requirement for further investigation and assessment of the fluvial flood regime.

Project No. 5016414
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5.3.

53.1

53.2

5.3.3

Figure 2 — The EA’s 100-year Fluvial Floodplain Map

Flooding From Land (Overland Flow)

Any surface water runoff from the site is currently intercepted by the existing private drainage
networks and conveyed away from the site by the existing network. Any surface water runoff from
the surrounding area is intercepted by either the existing highway drainage or existing private

drainage networks and conveyed away from the site.

A review of the EA Indicative Surface Water Flood Risk maps indicates that the site is predominantly
at very low/low risk of surface water flooding as illustrated in figure 3 below. There is an area at high
risk to the west of the existing building, this area corresponds with a topographical low point and the

site is likely currently at risk of localised surface water ponding because of the topography.

There are no existing surface water flow routes through the site that would need to be maintained.
As part of the proposed development the levels across the area of the new commercial development

will ensure that all falls are away from the building, thus ensuring low risk surface water flooding.
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Figure 3 — The EA’s Indicative Surface Water Flood Map
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5.4.  Flooding from Sewers and Private Drainage

5.4.1 The existing business park has a network of private drainage which is managed and maintained by a
management company. Significant re-development has been occurring at the Business Park in recent

years which has ensured all private drainage is designed and installed to current standards.

5.4.2 As shown in Figure 4 below there are no adopted United Utilities Sewers either on site or in the

surrounding roads.

Figure 4 — Extract of United Utilities Sewer Records (2006)
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0.5.

5.5.1

5.5.2

5.6.

5.6.1

Flooding from Groundwater

The development site is underlain by a variable thickness of Made Ground. The majority of the site
is underlain by Glacial Till and Pennine Lower Coal Measures Formation. These are both Secondary A
Aquifers which are classified as permeable layers capable of supporting water supplies at a local

scale, and in some cases forming an important source of base flow to rivers.

According to the SFRA information there are relatively few reported incidents of groundwater

flooding in the area.

Flooding from Artificial Sources

There are no canals or reservoirs in close proximity to the site. Therefore, the risk of flooding from
artificial sources is considered to be diminished to acceptable levels, removing the requirement for

further investigation and assessment.
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6.

6.1.

ASSESSMENT OF FLOOD RISK ON DEVELOPMENT SITE
(PROBABILITY)

Summary

Section 4 has defined the anticipated flood risks from all sources. Table 3 below considers each of
the sources and defines in tabular format the Probability of Flood Risk associated to each and the
likely impacts. Below is a table summary of the flood risks associated with the development site.

Table 3 - Flood Risk Summary

Tidal Low Low Site not tidally influenced.

Fluvial (Watercourse) Low Low Site located in Flood Zone 1 (low risk).

Indicative EA mapping shows site is at low
risk. An area to the west of the existing
Surface (Overland Low Low building is shown to be subject to surface
Flood Flow) water ponding, the detailed levels analysis
undertaken at detailed design will ensure

this does not occur post-development.

There are no UU sewers passing through the

Sewers Low Low .
site.
No indication through SFRA or local borehole
Groundwater Low Low records that site at risk of groundwater
flooding.
Artificial Sources Low Low No artificial sources in close proximity.
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7.1.1.

7.1.2.

7.2.

7.2.1.

7.2.2.

7.3.

7.3.1.

7.4.

7.4.1.

7.4.2.

OUTLINE DRAINAGE STRATEGY
Existing Surface Water Runoff

The site has positive drainage system and is classified as brownfield.

The existing flow from site has been estimated in the table below assuming a run off coefficient of
0.85. It has been estimated that 80% of the existing sites impermeable area is formally drained and
the remaining hardstanding drains to soft landscaping areas.

Table 4: Brownfield Runoff Rates

30 Year 216.7 172
24,700 11,650 9,320 0.85
100 Year 279.6 221
Geology

Based on the site use, it is anticipated that the site is underlain by a variable thickness of Made
Ground. According to British Geological Survey data, any Made Ground is expected to be underlain
by Superficial strata comprising Glacial Till (comprised of sandy, silty boulder clay). These are then
underlain by the Pennine Lower Coal Measures Formation comprised of mudstone, siltstone and

sandstone.

Based on the presence of cohesive boulder clay and potential contamination from previous

commercial site uses, infiltration is not a viable option and should be discounted.

Hydrology

There is an existing watercourse to the east of the site — the current private drainage system for

the Business Park discharges into this watercourse.

Existing Drainage

There are no surface water sewers in close proximity to the site.

There is an existing private drainage system on the site which connects to the wider Birch Business

Park drainage system and ultimately outfalls into the watercourse to the east.

Project No. 5015359
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7.5.
7.5.1.

7.5.2.

7.5.3.

7.5.4.

Sustainable Drainage Systems
SuDS Obijectives

Sustainable drainage developed in line with the ideals of sustainable development is collectively
referred to as Sustainable Drainage Systems (SuDS). At a particular site, these systems are designed
both to manage the environmental risks resulting from the urban runoff and to contribute wherever
possible to environmental enhancement. SuDS objectives are therefore to minimise the impacts
from the development on the quantity and quality of the runoff and maximise amenity and
biodiversity opportunities (CIRIA C753, 2015).

SuDS’s Design Themes

A strong design theme is essential if the maximum aesthetic benefits are to be gained from the
SuDS approach. At a more local scale the SuDS should link with the individuals plot structure,
planting, public open space requirements and amenity areas, gaining multiple benefits from a

limited area of land.

The SuDS Management Train

The ‘Management Train Approach’ should be central to the surface water drainage strategy of the
proposed site. The main objective is treatment and control of runoff as near to the source as
possible protecting downstream habitats and further enhancing the amenity value of the site.
This concept uses a hierarchy of drainage techniques to incrementally reduce pollution, flow rates
and volumes of storm water discharge from the site, and is as follows:

1. Prevention — The use of good site design and housekeeping measures to prevent runoff
and pollution and includes the use of rainwater reuse / harvesting.

2. Source Controls — Control of runoff at source or as close to source as possible (e.g.
soakaways, green roofs, pervious pavements).

3. Site Control — Management of water in a local area and can include below ground storage /
attenuation, detention basins, large infiltration devices.

4. Regional Control — Management of water from a site or various sites and can include
wetlands and balancing ponds.

SuDS Site Constraints

SuDS techniques are suitable for all sites; therefore, an assessment of the existing site is required
so that SuDS limitations can be determined.

e Land Use Characteristics: The size and type of the development plot allows a range of source
control and site control SuDS devices to be considered both above and below ground.

e Site Characteristics: Cohesive underlying clays and contamination mean infiltration is not a
viable SuDS technique.

e Catchment Characteristics: The site is currently classed as brownfield.

Project No. 5016414
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e Environmental and Amenity Performance: The inclusion of SuDS within the overall
development is a key driver in providing both amenity and habitat creation. Safety to all future
occupiers is paramount and so best practice guidance will be incorporated so that these devices
blend into the surrounding without the need for significant safety precautions. Maintenance
plans will be prepared for all SuDS devices that are included.

7.5.5. SuDS Methods

Tables 5 and 6, below, provide an assessment of various above and below ground SuDS methods
that can provide water quality treatment and management of flows to reduce runoff rates and
volumes and whether they can be suitably incorporated at this development site. The purpose of
this assessment is to set out options to be considered at the planning stage with consideration to
time constraints, viability and lifetime maintenance of the development.

Table 5: Surface SuDS Methods

Green Roofs °

Can be used on suitable low-
rise buildings to provide
retention, attenuation and
treatment of rainwater
Promotes evaporation and
local biodiversity.

Not suitable:

e Architectural proposals for the
development and maintenance issues
deem this unsuitable.

Water Butts

Plastic tanks placed at the base
of rainwater down pipes to
collect rainwater runoff from
the roof areas.

Not suitable:
e Cannot be used with siphonic drainage.

(Infiltration)

Can be used to enhance water
quality.

Rainwater Rainwater harvesting reduces Not Suitable:

Harvesting the total runoff volume from e Additional costs of installation would
the developed site and reduces have severe effect on viability of
treated water consumption. development.

e Running and maintenance costs would
not be acceptable to client and future
occupiers.

Infiltration Reduces total run off volume Not Suitable:

Options from the development. e Cohesive underlying clays and presence
of contamination means infiltration is
not viable.

Permeable Reduces total run off volume Not Suitable:

Surfacing from the development. e Cohesive underlying clays and presence

of contamination means infiltration is
not viable.

storage and reduces the
volume of storage
downstream.

Permeable Can be used to enhance quality
Surfacing of runoff water. e  Private parking bays have the potential
(Standard) Sub-base provides ‘source’ to attenuate and filter surface water

flows through the use of permeable

Project No. 5016414
14




e The storage can be created surfacing (subject to confirmation from
with selection of the stone fill architect on surface finishes).
or use of plastic box stems.

e Impermeable membrane at
base of construction to prevent
impact on pavement stability.

Swales, basins | ®  Provide areas for above ground | Not Suitable:

and ponds surface runoff storage. e The type of development and
e Swales also improve water requirement for significant amounts of
quality through filtration. outdoor parking means the

incorporation of swales, basins or ponds
will impact viability of development.

Table 6: Sub-Surface SuDS Methods

Geocellular e Suitable for sites with Suitable:
Storage insufficient space for basins
etc. e The use of geocellular attenuation may
e Suitable for sites where be possible to retain excess storm water.

topography prevents the use
of open basins etc.

e Can be very effective
infiltration devices subject to
ground conditions.

Large Diameter | @ Suitable for sites with Suitable:
Pipes, Culverts insufficient space for basins e The use of oversized pipes may be
or Tanks etc. possible to retain excess storm water.

e Provide a volume of below
ground storage with a high
void ratio and good man entry
provision to allow for future
maintenance and cleaning.

e Generally suitable for adoption
by the statutory water
company.

7.5.6. SuDS Hierarchal Approach

Based on the SuDS assessment in Tables 5 and 6, plus an assessment of the local site conditions,
the SuDS hierarchal approach for discharge of surface water at the development site is considered
in greater detail below:
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7.5.7.

7.6.

7.6.1.

7.6.2.

7.6.3.

Table 7: SuDS Hierarchal Approach

Cohesive underlying clay and presence of contamination

Infiltration to Ground | No means infiltration is not viable.

Connection to There is an existing watercourse to the east of the site. All
Watercourse existing drainage from Birch Business Park connects into this.
Connection to Surface No There are other suitable options that would take precedence.
Water Sewer

Connection to a No There are other suitable options that would take precedence.

Combined Sewer

SuDS Design Philosophy

The SuDS assessment and hierarchal approach discussed in Tables 5, 6 and 7 above has defined
the overall SuDS strategy. Thus, the SuDS philosophy for the development site is the promotion
of Prevention, Source Control and Site Control techniques with discharge rates to be restricted to
50% existing brownfeld run off rates, to reduce the risk of both site and downstream flooding.

The following design philosophy is proposed:

e Cohesive underlying clays and contamination mean infiltration is not a viable option.

e The site will discharge into the existing private surface water network prior to outfalling into
the watercourse to the east.

e Surface Water discharge rates will be reduced by 50% from the pre development brownfield
rates, to reduce the risk of both on site and downstream flooding.

e Site control in the form of geo-cellular storge.

e Aim to limit where possible the impermeable fraction of development.

Surface Water Drainage Strategy

The outline strategy is to collect runoff from the roofs and other site areas and direct it to new
below-ground surface water drainage pipework. This pipework will discharge into the existing
private surface water network prior to outfalling into the watercourse to the east.

The discharge rate will be restricted to the 50% existing brownfield run off rates. In turn this will
generate surface water attenuation volumes which will be contained within geocellular storage
prior to outfall.

The proposed drainage layout for the new development site will be designed in accordance with
Design & Construction Guidance (DCG), BS EN 752: 2008 and Building Regulations Part H guidance,
i.e. up to the 30-year storm return period criterion and tested for the 1 in 100 year return period
including a 40% increase to account for climate change to confirm that there is no flood risk to the
building.
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7.6.4.

7.6.5.

7.6.6.

7.6.7.

7.7.
7.7.1.

7.8.

7.8.1.

Flooding can occur on a local scale beyond the 30-year criterion due to runoff exceeding the
capacity of the minor system during extreme events and it can only be addressed on a site-specific
basis. Design & Construction Guidance states that developments should be protected against
flooding from extreme events (1 in 30 year) and that flood pathways are identified when the

drainage system is exceeded.

In the case of this development, exceedance flows will be all those over and above the 30-year
design criterion set by Design & Construction Guidance. Using storage within the external areas
would be achievable and would direct flood water away from the proposed building, with flows
directed back into the surface water drainage network as water levels in the drainage network
receded. The exceedance flows and volumes can be calculated for the new development drainage
layout. In the case of this development and due to the fall across the site, consideration will be
given to make sure all water is controlled so that it does not impact on any adjoining properties.

Table 8 below defines the outline post-development attenuation volumes. The volumes identified
below are preliminary for this outline assessment and are likely to alter at detailed design stage.

Any future drainage calculations carried out as part of a site-wide drainage strategy or for the
development layouts themselves must include the appropriate increase in rainfall to satisfy the
future Climate Change allowances.

Table 8: Outline Attenuation Volumes

30 year 172 86 73 57.5 233

100 year 221 110.5 73 67 546

Pollution Control

Silt is to be prevented from entering the drainage system by the use of trapped gullies, channels
with silt traps, French drains with silt traps or by the use of Sustainable Drainage techniques. If
appropriate, oil separators in line with Pollution Prevention Guidance 3 (PPG 3) criteria will be
provided (it is acknowledged that PPG 3 has been withdrawn, however as no replacement has been
released it is still best practice guidance).

Foul Water Strategy

The outline foul water drainage strategy is to connect to the existing foul drainage network of the
Business Park. This then passes through an onsite sewage treatment plan and ultimately into the
watercourse to the east. There would be very limited increase in the foul water discharge rates
generated by the new development.
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8.1.

8.1.1.

8.1.5.

8.2.

8.2.1.

8.2.2.

8.3.

8.3.1.

MANAGEMENT MEASURES, OFF SITE IMPACTS AND RESIDUAL RISK

Flood Risk Management Measures
The report has found the site to be at low risk of flooding from all sources.

The surface water drainage strategy will restrict runoff to 50% of existing brownfield flow rates,
prior to discharge into the existing drainage on site. Attenuation has been proposed in the form of
geo-cellular storage. The new surface water networks will be designed in line with current British
Standard and Design & Construction Guidance up to the 100-year storm return period including an
allowance for climate change.

The use of SuDS in the form of Source Control and Site Control measures, with controlled
(restricted) outflow, will help to minimise the flood risk impact to the surrounding sewer network.

There will be a site management health and safety document prepared in respect of the final
development. This will include the required maintenance regime for the on-site drains and drainage
facilities such as the channels, gullies, pipes, manholes and all SuDS facilities.

The Management Company, Yeargate Limited, and site occupiers will be responsible for site
cleanliness, gully emptying and drain cleansing to ensure that the surface water drainage system

will always operate at its maximum efficiency.

Should any flooding occur from the new sewers and drains it will be directed away from the
buildings to the external areas.

Off Site Impacts

Up to and including the 100-year plus increase in rainfall allowance due to climate change (CC)
event, the report has justified that there is no risk of flooding.

Surface water runoff does not increase from the pre-development regime and utilises SuDS

solutions to satisfy the site constraints, the proposed development will therefore not increase flood
risk onto its locality.

Residual Risk

With careful design of the drainage elements as described above there will be no residual flood-
related risks that will remain after the development has been completed.

Project No. 5015359
18



S. APPENDICES

. Appendix A — Architectural Site Layout

. Appendix B — Site Topographical Survey

. Appendix C — Ridge Design Drawings

. Appendix D — Outline Surface Water Attenuation Calculations

Project No. 5015359
19



APPENDIX A - ARCHITECTURAL SITE LAYOUT

Project No. 5016414
20



.} <
\\/ —
. /
. N
1 / U\/"_’
- N
//\/
W~
31.97
EX+131.00 +12%00
— T T
ye +130.9
/ AN
/ \
/ \ +128.60
\ / 130.90
——— 89 Cdr Parking Spaces —— \. / —
L inc 5 disabled ] N V4
7| f13105 +130.95 S -
& > 3 Loading Daors r 6.Dock Levellers <
&_/ — —_— — E E E E E QE E E 7 Trailer Parkjng Spaces
C) = e L L] £l \ e
°l ) +1§3\5 % +131.40 oo
\ o | Lol +131.25 |0 O A o 151 P8 %! : — I 11 |
— T T T T T T T T T T T T T [ \ \
~ [ XXX XX X o 3 SRR
i - > L T T A B A
: L B T T B
o ; 0 = [ T T
Ll o | R
o 3Sforey\ a0 < | o
— Offices | O = _% =
/\ | = A |
( > — —_— } m LU |
\.:»/ I— I | o = o | |
(3 | | UnitB z O )
\\ — — [oa) l
>e_‘/ FFFFFF | Proposed FFL +131.40 (ZD . =
VAR — — ’ — £ 8l T3 Z
I | Z 0
- yd
=
2
>
L
\

128000

General Notes

All site dimensions shall be verified by the Contractor on site
prior to commencing any works.

Do not scale from this drawing.

Only work to written dimensions.

This drawing is the property of Fletcher-Rae (UK) Limited (t/a
Fletcher-Rae) and copyright is reserved by them. The drawing is

not to be copied or disclosed by or to any unauthorised persons
without the prior written consent of Fletcher-Rae (UK) Limited.

== Planning Boundary
Site Area 6.11 Acres (24,726 sgm)

— Business Park Boundary

DRAFT

+131.25

/1

\

£132.60

/f\\///\ O
I O
=

Yo O

7N\ /'A\ ‘
OO0
A \4"&) \\g/&/l\ —

10 0

100

Revision P01 Issued for Planning 01.09.21 JB
Scale 1:500@A2

Status PLANNING

Drawn by JB

Date 27.08.21

Client

Yeargate Ltd

Project

Birch Business Park - Unit B

Drawing Description

Proposed Site Plan

DrawingNo.  21033_PL03 Rev. PO1

Hill Quays, 5 Jordan Street, Manchester, M15 4PY

t m +44 (0)161 242 1140
f B +44(0)161 242 1141
w m www.fletcher-rae.com
e m info@fletcher-rae.com



APPENDIX B - SITE TOPOGRAPHICAL SURVEY

Project No. 5016414
21



S e SBSBSGBBSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEEEEEEEE R B Top/Bottom of bank G Gulley
= Sign post [
— o /7 12881 ML 18D /,/ / 9 Z .'/ G126.46 _|326-18 ——  Building
507 < < // < - o Sk _|_ \+ Y - |128.50 [ G12152 /' , 12541 126.19 J _st.ag GAS Gas cover
N4 N\ 7 e <! % 12076 | MHcL 128.84 R J/ conc + prases 12627 we | TTTT T Channel
130.89 ) < N : - —|—
Tarmac \ \// \/\ .‘%\ 43* Ig| c1- 13030 MH o \ —I_ —|125'85 Concrete slab IC Inspection cover
Nz o . % CL 129.9
/\,o / Building / 129.84 Z I Closeboard fence
7 Conc. 128. G128.24 ) % o LP Lamp post
c _191 v /\ 2 Tarmac ‘FMB AT ¢ _|T2 - % C cL1rss / 12661 _|_ S 4 _FZS_BZ —X Chainlink fence
P . \ / .
Gate CLIR0 il 1 / ) Y BoL 7 —I_IZS'77 W ~/ T~ — [126.49 12635 126.10 105,58 —_ Concrete post & panel fence MH Manhole
/Post i + 7/ woss 104 7 K" — I~ — + ; _|i25-15 N
post 13052 1N /" PIPE 130.25 N Tarmac . ~/ TS~ 12620 —— O ——  TIron railing fence Marker
Post _|_ “ AIC CL130.40 > G128.77 Building 6.5, ‘\i—\ Marker post
13093 G \ N N MH CL 128.87 _i25-92 . 3 LP ~ _Fzs.es -+ Palisade fence
= —|i30-52 / G2 o BOL MH CL 128.87 —|T29_16 -7 T~ — Z ~ =|‘l'25 18 — Post & Panel fence Q=S OSBM
129.97 > 128.85 7 z A 6. ~ 71>
0 91_|_ OSBM  MH CL 13047 —|— 12915 _I_ " / v v N iC L 127.67 el 0l ~ —0 Post & rail fence
: & y N SEIIN / ~ e RE ,
ic cLisoss . 12071 AN _|i29.16 S \—|{E'94 03C 125.33 —X Post and Wire Fence Rodding eye
' 113060 130.62 _I_ IC CL130.42 I o e N % 127.64 0.27 \+ + as
= : 1 : oo A S A T R ] .
J 131.01 + \ ﬁi_mo o < —|130.26 CL12977  CLiz96s 7 12876 | MHCL12873 \\\ / Y // ~ o 12580 Hedge Road sign
fy ‘—rfgo_gs /;\/,\ ~_ 9 ‘-_"\/ 7{‘129_43 _l12034 —I_/ G128.61 \/\ Bulldlng —|T27.21 ~ — NV hvert P
| 129.84 ~=1i3 129.39_j/ | 125.67 ) "
114 —ilsmg 13089 _Jf ~ ’1305"'\ 130.04 _|_ ~ _|39.91 —I— ey 12958 os 1289 / / 1) =R Jusss ———————  Kerb line (bottom) Sign post
: Build! [NE30. 30.90 . * . - 7|L ’ G128.62 ~ )
. mg[/ 1<31-°1 131.00\’\ Z’ 13078 13024 1L —‘Iizg'g“ } + % // 5.5, S~ _|125.32 _|125'22 | Kembine(op) .Stump Stump
13113 . 24_L p 126,25 124,
} \\ / IS Tig0se 130% el 30.40 - " ¢ O Giest 12053 CN(127.81 Ry /AN 2 S~ 7 Overhead Power lines
. - 13081 LP[T30- ign post 12026 / N\ 125.07 sv )
IC cLizt.22 ~‘—L— = FH BT - L Sluice Valve
= Grass o 13099 130.70}’\ 0.43 130.38 Sign post vase | > 2506 1785 570 /1 ?}«—\ o
131.15 _|i31-12 Ic - < 5\ ~ / Switchbox
: . N> . .25
+ 131.10 _K . B 130.83 $ _liso.ss \|120.83 CL 129.88 \\ “gt‘lZQ o i 128.16 27.93 A \Je\so / TP Telegraph Pole
- 1 131 e . : ¢ - . < 1 N
131.26 131.30_| - : _Jr_ . . Al_ 12987 Q|- 125,63 2628
31.30 + + > K ‘ 130.54 race + -'_OSA Building Dana 127.96 _|_06E + 4 ——— Steel Trees
- 131.09 . 29.88 128.00 126.13
. "G e ‘ 130.86 128.46 + s € /o \_/\_/\ Tree spreed
v s - ) 28.03 5 grey
131.37_1L° MR . 128.49 125.37 /& NG
Le P - o 13070 L2 om 71429_99 BOL S + 12841 Wre 12 _Fzm 12544 + T ema TRL Traffic lights
s . c . o BOL |—30 o K T f 7 iz 128.40 ’ . Verge
¢ . - Claiae & | 130- 13056 + 13031 / 129.89 _j'_ 12977 G 12968 i/ AN 28.26 — "‘125,75 + 12523 %Trial Pit Trial pit
- Building “Ic cLi3Les 130,954‘\ B T - N 128.23 C cL12g43 7|‘5 94 = . - wal
131.59 + —L_Slﬂ 13001 N / 130,01 7|4 \G s ~§-70 & 128.10 T g BH €] Tree Trunk
X . b ¢ 129.
3143 _|L31 45 I L 12 <t 131.02 —‘k L 1010 3 12985 12982 J 12840 _,i‘_ 12820 s 5 o -] Borehole w
e 13089 N 130'82_1_" / _|_13°-13 AN + 8.6 N, ’ ’ A6 25.95 _|325-54 12535 & e Bol Water cover
13154 - 131.47 / AN L 0.16 129.76 . w 128.49 . Ve Bollard
N N - + e % wor = 0o 7|{_Za o w 4 12614 7|_/ 12575 12508 D Bus Stop
. y - ’ A 128.73 . 26.24 < Bus stop
131.61 - —|n1.41 . /'— . G128.67 o/ 126.97 < CATV Cable tv
I Gl Poﬁ_/ <\ / ’ I ‘FMS . / / ek : j—;y_aa ‘Fﬂel —|— / / ~ +
1.68 13161 ¢ T31.28 / - 9.81 BOL ,.1.1.28_90 ; : ; 126.27 / ~__ Elec ) BT
G. » . ) 7 128.71 126.83 Electric cover
~TBoL L K / J . 4 Ny & G 12859 ﬂ— ' 127.00 _|_ 126.30 / 12080 BT rectangle 3 pts
N : v o 131.33__!:_5( Car park v 15026 Mo oLiz881 Do s + / 125.55 L1 rectangle 3 p
0 131.34 // + _|i29-55 M AL 12902 ; / 1 _|i27-°1 T~ 126.62 _|_ / —|i25'17 415 EP Electricity pole
PostT31.46 A i K Dj 126.40 ~ &
= / e 12091 G129.75 \\ d Gate . 27.82 06F 12669 L tane! 7 & Earth
~ Post / Ic 7<{129.07 . 5 Earth rod
7 /g oL ( L ] . / | 12568 -
¥ = 129.04 . o X - 3 125. .
_Km,sg 13157 _|_/\\ 9.98 12084 12085 | Cﬁt\ ‘ : 1758 /IC CL126.98 —I— _st,sg 656 £ + FH Fire hydrant
. N\ V44 s 129.93 130341 - - . 129.75 12083 N » \ ; ¥127.94 / K .
1.88 185 N S -2 Iy Gazo58 i AN Y \ . 127. 127.08 + 127.02 ‘ MH CL 126.60 N = + Ml
7 e 131.73 A /// 129'97,4/ 18025 1%~ \|120.80 AN . \ 44— - +
13188 —~ —F | conc 13184 —=:|gsr.80 s <N (130.25 10029 0 10 12980 QI’\ < 12697 ~_ ; 12616 125.96
. b ) 3 N 126.03
. 13162 N Y% Grass . \, \ 129.19 . +127 a1 Conc. _'_iizs.m / + 12574 MH
< "\ Conc. 131.89 ’ IC,CL 131.99 7 : N § : ' & ¢ CL12537
g \ | \ ~ ) 3
n Gimo 07 Osv ”V/\\ mif; 130:50 + o + Grass 128.84 ‘ —I_ Tape / ) / g 12529
03 : & 31.67 131.87 2 : 129.74 - ' +
. 131.81 152 \ f= ! / 9.92 + 05 125,45 ~ _|127.31 / . | isses _’_ /
13202 + 1.71 \_'f L 152.01 13185 . , .88 ‘ ~— £ 126.97 ; A
208 132.08 T 130.34 + BoL —|329'68 12051 505 \ 2‘9-23 _|.£26'Ba § ) A / / +125.37
. - \ D 126.86 N
g_i;uo 507 \ Post tl LT~ § [ c1zr00 + 7']|_1.26-73 _(_ 06D "/
5 - 12851 6 N y \
13216 —f | . < / G126.90 K 125.81
a Tarmac 13£¢ 131.93 _|_ & G 12955 12018 . ™ |5 — 126.90 ! 1677 —PZG'S“ —
=~ - y BOL 0.56 12845 ! o 2 G126.81 - —
132.07 i : -~ IC cL12698 - 1“26 73*1;:_2_ o i126.74 _st.oe / +125.47
- - . m - L =~
Grass 1.83 132.00 Building Conc. oL 129.48 128 T~ s~ " i_ =T
R ! + . - .46 ; T T a2e93 flge s 126.78 /
; ~~—__ _I_ : T I /7
131.90 _|_ 12024 : 6.79 = L1558
MH ' 126.84 I/ 125,61
e MH 00 - 12677 —+ L1262 +
IC cL131.22 .. +12 - 126.84 \\/ Ga 12622
. MH * \ -
132.03 5 128 94W CL 128.69 — / IC CL1260 \ \ —|— Tarmac
' 26.01
2 —I— 5 P 7 L1
G126.82 126.86 - / \
128.74 N
~ J
=~ O
‘‘‘‘‘‘‘‘‘‘ | — I / / 126.01
A - ~_|/126.46 / + 12599
13215 _.l_ > — = —
—PMO “ —PZ&BG ‘‘‘‘‘‘‘‘ ; L2200 G 12048 125.89
Ay - T~ +7
$ y
132.20 + 128.74 ‘% CL 12686~ MH
+ L1856 .. \\ CL126.70 L1263
i Ho s 126,53
132.23_|_ R 128.81 112675 "+ liP
oF JIR 612834 i =~ % \uee
)'%25.62 & N ; I 12631
129,02 127857~ 8 Y ie7a !
~—o N 1 3
’»"-’O’L 128.60 _|123»53 S38F = 5 { : —l_
S 12 F& gy i o)
L \,%Q \:}N.‘. Barriers : . )
N 128.58 12654 3 6.83 12698
+ @
126.91 48
3 129_.11 1_2r108 —l_ § A
e 12659 gp
g G12854 2+ I +
%, @ 1270,
\ 5 + 05B
5 129.61 %\ 19
Zg + + L s G2 *
12840 -
MH \B+ 127.08 +
arrier ’
R a v cL1962 ™ 126, ©20° 1255, e |
8 13 120.08 8.63 =/ ‘ :
“ 5 ' BOL ° We 12701 o, /
295 ¥ 27.16 12708 |
23 * / N4 +
22 /"~ 8.70 127.05+
N - 127.12
; von T, 112878 ) - G 12689
¥ &gzm S 1327] A 1{1,91 129.32 " —FZB'SS 5 BoL —Fﬂm 4 / DRAINAGE DISCLAIMER
+ < /
C 1005 FH 4 & C1A " 5 Barriers | o 127400 /
I S . ;i%g.m ,/ Building Bok, / 127.oe+
n W ~ + km'% femee I doL 7o 127,07/ ONLY DRAINAGE DISCOVERED WHILST ON SITE IS DISPLAYED ON THIS DRAWING
: 7 S : ey J L FURTHER INVESTIGATIONS MAY NEED TO BE CARRIED OUT TO ASCERTAIN
A Y % a5t e BoL R ] THE FULL EXTENT OF THE DRAINAGE FOR THE SITE
222 6134704 3 ot L3245 68 y $ + 128.74 § 127.13 / +127.32
: N / = -
; 131.58 + _,|_131.94 g * 23,4 13038 _Fzg.gl 129.86 . BOL / /
fofe N /e 128.67 128.50 127.19 12704 |/
S g Lo o A + : + / + oy KEY DIMENSIONS SHOULD BE CHECKED ON SITE
S~ 131.43 = . & ’ : 128.65 Barriers
; N - S 7 132,00 ; /
= s AN BRI 5oy g C1 . BOL / /
= ; ST * S o BEFORE COMMENCEMENT OF ANY WORKS
o 131-53—|— 131.17 % 129-96—|— o + BOL Tarmac g/
/ 131.09 |~ 129. 128.65 2
131.97 613073 2 13136 . // q/
! 132, ot 12057 8.60 I 127.05 | N
32.29 '—|—m.sz 131116 Tl Ic £y @ MH : + / N
! _ = +,131-02 v 130.23 . 8.31 127.19
: 131.37 _| 4'— o e |c 5 1325, CL13198 5 cLi o + _|_ : _Fz&sz G 12 BOL 127.02 + N $ NOTE
, s PSRRI -y 7 cli3Les & 4. 131,99 +131.73 / h 8.62
f 131.74 . i 5 4 ~ | / ; BOL +127.06 /
. | / /
! O e 18195 Jetimo0 15, La1g B H 13102 U R 128 poL
. Do w5 i . ) G 129.74 ; . .
n o - P 2 oo 1 s o ;s 0. 0 o0 / N X Grid and Level related to OS
l ] mlﬁ L /W : 128 50ML128'4 2 127.08 / >
131.69 PR ; - —|— ) . .
. . Grass R 120.21 855 28.46 / / / using active GPS data network OSGB36
' 31 + : e 130.70 : _'12851 i 126'g4+ cuzsso T _'_ 4 i STN15/0SGM15
e W - e e R ‘ X and transformations O
= 13126 + “‘.131'66 + el __I;so.m L L1z 8
S ""“~~.|29»31 . _ 12710 N
. op Tme . 131'32—|_ . <L 129.14 + 12837 wn o T12831 J227.19 12698 3 Amendments
11 . e X CL 12834 | *H{w o / N .
132.25 F4 “12087 + : / o Dat Surveyor | Description of work
‘ . + 12812 § e €y
X ," 13$ 130.92 + ST + Lp + N 707 126,97+ o o Southarn area of Site
= , —|'131-48 13084 | 13170 131.16 * 129,11+ N Ramp 2705 T —|-ﬂ6.99 / A | 18/06/20 CS Re Survey er
! ~ h - MH G IC cL127.19 /
./ Canopy — < ) N /\ oSl < cL127.88 —|—126'9° to OSgrid
5209 / 13119 BoL Y G 131.42 IC CL131.15 131.02 + | N 4@9 'R‘-‘. 127_92\|\ —I— \ B | 02/07/20 SH Transformed g
. - | 131.24 1 i —_ 127.20
ll 131.35 + T '0.'9 ! 130.82 Barriers —l_ [ ;. TP, v ﬁz?'m 2 128.04 = 746 —l_ _PZS'SS C | 03/07/20 SH
35 — : Lo 12805 1278 |
= / 1.09 ; . [ B 797 — 127.45+ 126.91 126.85
/ 4 cTtes . BOL BOL Conc. 131.12 ; P \\Ef = T —'_ .
69 131.38 .- EN ; X L
A,'E'_Bl 4 + B 131.71 —‘]—“ —|i31 7 131.36 —l_ . r A m 127'58—|_5f6p'k" N —|T27,37 Grass | 12687
. g 131.08 . ! erh -
3192 ! i + —|i31'°7 ! X K2 = —{—,,41—27-37 127.32 _|_ —hs.w +
; 13166 . _|L31-57 131.08 . - 127.35 —
. 131.39 N A 1. v T~ /
! _P :—[_130 g Building BOL BoL STAY: 12859 127.24 —I_ — 426.73
: Grass BoL BOL >~ : + : — CATV 6.
L ¢ 131.37 131.68 + . G BOL G13117 G13106 1 128.38 ) -I— . Inj Z
T ; ' - i/ G131.60 13118 13103 | + ~ 12707 T IC cLi674 11670
131.65 + 131.20 ‘i3iss - Barriers 131.78 + —I'Eg_§5 o '_|Iz'é 7 G126.59 126.89 /—4—
1.35 _121- { i [~ 131.08 -
s, 13166 [ . BOL 5 126.89 _|_/
‘ G1s1.22 131. .29 R “, 31.44 3 ': Fidge 1406 Tarmac 4131'65 o ) A 126.82 —I—/ . / SURVEY STATIONS
130.99 + T 131.98 613165 / Sign po! o533 R : ~—_ 07 e % Name Easting Northing Height
13087 T~ 131.85 ! - 4 :
G130.69 + Sign S : g 125-71_|_ s1 384372.655 408304.727 126.302
131.20 0% s S A 128.27 // 2 384340.090 408277.766 126.504 s
13135 = Gia06t f Bzt + W\ s3 384312.207 408283.618 126.839 CHAS
Barriers 131.89 ~d FOOIp 128.29 126.54 -
+ 7 ~_Pamn 12863 + s4 384108.987 408420.603 130.081 . -~
p13L79 / R + 12661 S5 384232.686 408569.848 125.537 THE SURVEY ‘Accredited Contractor Development Partner
~ CHAS.co.uk
1aLa2 - BOL o0 A AN oA 384214.084 408608.659 126.948
. 13336 s W 6 384220919 408620229 128585
woras |1 - BOL S6A 384174.046 408688.332 125.033
' FH I Tl s7 384387.053 408746.112 118.191 .
1s1s0 P 13184 Ty - e parmers 4188 12831 S7A 384348.486 408795.968 120.794 y
52 <SR o e Tl e ] s Building + s8 384466.804 408790.500 118.497 -3
[ ) 132.25 132“1;~ - Rk i _|i31-92 : } so 384448.297 408809.216 118.868 .
ok - s, 384457.207 408822.757 119.127 P I ,tm N Ltd
BN L S9A
orass 15228 13258 e T / earirs 001 . AL 384196.155 408319.717 129.625 owers I a
113214 [ —l— . [ J : el . “—I-{“?.IJ_Z_ / Sl =3y :' 12884 T1 384382.949 408349.865 125.322
ISTECEY e 275 17 . j fn ; + T2 384332.983 408339.680 127.317 J
N . —-I— s o Tl el BOL BOL a7 : X T3 384320.332 408303.085 128.145 B
. ;I%SI.SQ 131.80 +~ ) 132.25 132'34~+ - Tel I_L?~ 176 Barrier N T4 384331.073 408267.857 128.839
| LPLB . + - _szg el BRAE T~ —Fm'oe ’ T5 384295.477 408323.968 129.101
’ 131 89\|\ e . "l_ - T o /\ 2 Cany, ) 07A T6 384341.826 408266.474 128.526
e + T - —I—l— 133.04 e 13225 ) Dy ; _|_ onis 12835 c 384138.987 408247.416 131.105 Meridian House
+ —IE,”}Q - e g 3204 / BOL 13099 + y ’ C1A 384084.900 408261.409 132.324 o eridian Hou )
1236 T, ' oy B IR %‘\ / RE ! L\ . c2 384106.163 408164.154 132.146 58/60 Hillside Road, Frodsham, Cheshire WA6 6AG
g SO pa 3216 MH cL131.10 : +-x l% RN o3 384207.300 408298.488 128.045 Tel: 01928 734473 Fax: 01928 735573
_|_133-26 13;:2;4-+~ | _igl.oo J 120.17 12840 -7 2 c4 384041.222 408286.592 gi;gi Email: mail @powerstiltman.co.uk
T | I + 130.90 —I— T 128.92 128.54 - K1 384127.341 408139.057 ! erstiltman.co.uk
> 1132.28 & MH BOL - 4 _Fzg_ 3 + i =ty K2 384197.057 408209.274 128.362 WWW. POW .CO.
y e 133.00 Ti_—f-m.sl N e 6130.90 . et L T K3 384214.851 408184.429 128.321
/ - 13089 ' X o 5P )FM i i Park
w7 Swcimn [ " ek L AR Birch Business
RN 132.4 130.91 ' X L 2
/i L //MHCL 132.40 BOL + BOL " £ —% e ﬁ[Z
< L 5 \ 132, - B R .95 o 202 e
AR _|1_,33=2§ - % | goL 211 o MH CL 131.02 . _F??W\xw% - . -’|'x"° Y H Q’WOOd
“IFNQ_’/ 132.57 Tarmac N 13\’:-', —|‘1‘J0.98 N, _|__ o . ,0'02_, 0
R 5 I S hical Su
+ : :
RIS \ Topographi rvey
\% 133.31 + el < —L_SZ'OB 131.54 08B ! —|1_30.21 W\
/| L) . T . —|— Conc. —|— ’ 130.23 —I— “P_
Np—— = 131.31 131.01 + .- 129.9 o] .
|132.18 + l3iti R ’ + \ > CI | ent Y eargate
+ _|i32-°3 A 131.02 _l_ 09
_|L31|§1
131.67
18272 | TTteee LP—I_ LP .- A\ : 6/20
I et fuzuas o Surveyed By : CSKH| Date: 18/0 Scale
S 3
- Drawn By : CS Drawing No : 8370/01 1:
o :
/ \ .
h i Checked By : SH Amendment : C
Z Nl
/




APPENDIX C - RIDGE DESIGN DRAWINGS

Project No. 5016414
22



PIPE SI

E TO BE REDUCED
FROM~300mm TO 225mm

CONNECTION TO BE MADE TO EXISTING
OULMANHOLE 7
IL: 128100 o 4

WITHIN CHAMBER. S/
HYSDROBRAKE UT 0 s /
o \ o LARGE FOR EXISTING 225mm PIPE S
\ T S~ CL:131.434 P,
J—_|~ s \ / - N - @ /
&) / :
/\/‘3 | - N /@_ ‘‘‘‘‘ -~ F1.005 _@
| - 7\ N W6 ﬁ ] w7
f T N N \ _ 7 CL132.089 CL:131.720
ff I ) / \ \ - IL: 129.229 L: 128.583
7 - [ | Y ‘
f - | _ | \ N » NSFA 065 FULL
AN | \ 0 e RETENTION SEPARATOR ‘
| ~swor - [ \ 7’ |
CL:132.284 - \ - o as
1 ‘ IL: 130.858 i \\ \ d \_oowa*” | n® |
01 100 =~ s 2 \ -7 gun”
00" - ) ~o -0032,2—T o \ \ ! an® 4 GEOCELLULAR ATT TION CRATES
S ~ S S, SWo4 \ N o R 300sq.m PLAN AREA
K N =T u — sl N CL:131.877 \ 100300 mm - SWo5 SW06 0.8m CRATE DEPTH
H22 [% _ "~ IL:130.216 L L R y Y CL:132.049 HYDROBRAKE | | | — | L - 130.100m I
X 131.413m" i @ mEEEEEN N ~ \ / y IL: 130.110 HEAD 1.8m | | | | | | NIMUM COVER 800m
= AN / g
Il: 131.215 i Py ,@ y FLOW 58.0 I/s |
g L 4 7 -’ wo9 - / CL:132.272 ] ‘ |
4 P e ~ . , CL:131.870 / IL: 130.000 | | | | ] | |
@ . 7~ - \F"\* 12130470 C o
— % - \/\ —
7
& g’ ||| Pie \\
a"‘@i |4 g = N
K ~ | GEOCELLULAR ATTENUATION CRATES
,\9’ O’ —H 3 . . : : 1L 20sq.m PLAN AREA N
— — b .8m CRATE DEP
A |g| : Pid dﬂo |(|)_8_n»?3c(;)_500m ™ \\ CONNECTION TO
- 2 _[[ MINIMUM COVER 800mm N EXISTING CHAMBER
g -’ | IL TO BE CONFIRMED
& -+ r N\
@ K 1 T
g o~
S — T HYDROBRS’XVPJIQW Sy 5/
CL:132.257 e -
| \ 7 2m
” FW5|= — CL:132.257
N FW3 g [\Fioo2efsimm _ 2. CL:1B2.358 OL131,139 IL: 130,400
CL132361 (fre.. | — m— i IL 1 ]430 IL 1:0360 | | | | | | n n | | | | | | [\,\—_
IL: 131.483 d IV : . . . .
I ii NSFA 015 FULL -
RETENTION SEPARATOR
7 Ge-m || Jl\
e Ll /N
- Go- N L /] 100year +40% FLOODING
E, o \ / \\ 110CU.M MAX AT A LEVEL OF 450mm DEPTH
. Gen /
’ ER U\ﬁ/
) GEn
S
A
—
a 0
ﬁ—l— OF —0 (;
0 OVSY
— B WA e w
575' 2
l AN,
© [ |
[ |
B NN Proposed FFL|+132.40
SW02 @ W’_'
L:132.192
IL: 130.778 |
[ |
[ |
|
| |
cB
o
el |
<
L
sn
S
’—L.—
| |
——
[ |
—
[ |
SWO1-
CL132:328
IL: 130.837
o
o

GENERAL NOTES

1. DRAWINGS ARE TO BE READ IN CONJUNCTION WITH ALL
RELEVANT SPECIFICATIONS, ENGINEERS, ARCHITECTS &
SERVICES DRAWINGS, INCLUDING APPROVED BUILDERS WORK
DRAWINGS. CONTRACTOR TO NOTIFY ENGINEER OF
DISCREPANCIES BETWEEN STRUCTURAL DRAWINGS AND
SPECIFICATIONS OR OTHER DRAWINGS.

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED
OTHERWISE.

3. DO NOT SCALE FROM THIS DRAWING, WORK TO DIMENSIONS
OR CO-ORDINATES PROVIDED. ALL LEVELS ARE IN METRES AND
ALL DIMENSIONS ARE IN MILLIMETRES, UNLESS OTHERWISE
NOTED. ANY AMBIGUITIES, OMISSIONS AND ERRORS ON
DRAWINGS, SHALL BE BROUGHT TO THE ENGINEERS ATTENTION
IMMEDIATELY.

4. INFORMATION CONTAINED ON THIS DRAWING IS TENDER
DESIGN ONLY. FURTHER DETAILED DESIGN AND CO-ORDINATION
WITH THE CONTRACTOR, DESIGN TEAM AND APPROPRIATE
SUB-CONTRACTORS WILL BE REQUIRED TO FULLY DEVELOP AND
DETAIL THE FINAL CONSTRUCTION DETAILS. CONTRACTOR TO
USE THEIR EXPERIENCE AND JUDGEMENT TO MAKE SUFFICIENT
ALLOWANCES FOR DETAILED DESIGN DEVELOPMENT.
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1. DRAWINGS ARE TO BE READ IN CONJUNCTION WITH ALL
RELEVANT SPECIFICATIONS, ENGINEERS, ARCHITECTS &
SERVICES DRAWINGS, INCLUDING APPROVED BUILDERS WORK
DRAWINGS. CONTRACTOR TO NOTIFY ENGINEER OF
DISCREPANCIES BETWEEN STRUCTURAL DRAWINGS AND
SPECIFICATIONS OR OTHER DRAWINGS.
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2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED
OTHERWISE.

3. DO NOT SCALE FROM THIS DRAWING, WORK TO DIMENSIONS
OR CO-ORDINATES PROVIDED. ALL LEVELS ARE IN METRES AND
ALL DIMENSIONS ARE IN MILLIMETRES, UNLESS OTHERWISE
NOTED. ANY AMBIGUITIES, OMISSIONS AND ERRORS ON
DRAWINGS, SHALL BE BROUGHT TO THE ENGINEERS ATTENTION
IMMEDIATELY.

4. INFORMATION CONTAINED ON THIS DRAWING IS SCHEME
DESIGN ONLY AND REQUIRES FURTHER DETAILED DESIGN AND
CO-ORDINATION WITH THE CONTRACTOR, DESIGN TEAM AND
APPROPRIATE SUB-CONTRACTORS.
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The Flint Glass Works
64 Jersey Street
Manchester M4 6JW

Birch Business Park
Unit B

SW Drainage (Main)

Date 14/09/2021

File SW Drainage Network.mdx

Designed by P Barrett
Checked by

Micro Drainage

Network 2018.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for SW Proposed

PN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
1.000 28.492 0.273 104.4 0.275 10.00 0.0 0.600 o 300
1.001 32.583 0.135 241.4 0.370 0.00 0.0 0.600 o 450
1.002 31.185 0.416 75.0 0.323 0.00 0.0 0.600 o 450
2.000 23.339 0.784 29.8 0.021 10.00 0.0 0.600 o 225
1.003 42.802 0.107 400.0 0.223 0.00 0.0 0.600 o 450
3.000 23.404 0.078 300.1 0.052 10.00 0.0 0.600 o 300
1.004 24.324 0.061 400.0 0.059 0.00 0.0 0.600 o 450
1.005 23.000 0.058 396.6 0.000 0.00 0.0 0.600 o 450
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s)
1.000 32.77 10.31 130.346 0.275 0.0 0.0 0.0
1.001 32.10 10.72 129.923 0.645 0.0 0.0 0.0
1.002 31.76 10.95 129.788 0.968 0.0 0.0 0.0
2.000 33.01 10.16 130.456 0.021 0.0 0.0 0.0
1.003 30.74 11.65 129.372 1.212 0.0 0.0 0.0
3.000 32.57 10.43 129.319 0.052 0.0 0.0 0.0
1.004 30.19 12.05 129.091 1.323 0.0 0.0 0.0
1.005 29.71 12.43 129.030 1.323 0.0 0.0 0.0

Section Type

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

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Vel
(m/s)

=

.30

Auto
Design

BE > & @@ GHEHD

Flow
(1/s)

Cap
(1/s)

108.8
207.
373.8

27.3
62.
93.3

i
[ee)

95.7 2.1

160.7

63.8 5.1

160.7
161.4

121.1
121.1
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Checked by
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Manhole Schedules for SW Proposed

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Back«
(m) (mm) Level (m) (mm) Level (m) (mm) (mr
.
SWO01|131.546|1.200|Open Manhole 1200 |1.000 130.346 300
SW02 |131.273|1.350|0Open Manhole 1200 |1.001 129.923 45011.000 130.073 300
SW03|131.271|1.483|0pen Manhole 1200 |1.002 129.788 45011.001 129.788 450
SW07|131.506|1.050|0Open Manhole 1200(2.000 130.456 225
SW04 |130.722|1.350|Open Manhole 1200|1.003 129.372 45011.002 129.372 450
2.000 129.672 225
Dock Outlet |130.119|0.800 |Open Manhole 1200 |3.000 129.319 300
SW05|130.915|1.824 |Open Manhole 1200 |1.004 129.091 45011.003 129.265 450
3.000 129.241 300
SW06|131.385|2.355|0pen Manhole 120011.005 129.030 45011.004 129.030 450
SW06|131.385|2.413 |Open Manhole 1500 OUTFALL 1.005 128.972 450
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Birch Business Park
Unit B

Manchester M4 6JW SW Drainage (Main) ’V*
Date 14/09/2021 Designed by P Barrett
File SW Drainage Network.mdx Checked by
Micro Drainage Network 2018.1
PIPELINE SCHEDULES for SW Proposed
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.000 o 300 SWO01l 131.546 130.346 0.900 Open Manhole 1200
1.001 o 450 Sw02 131.273 129.923 0.900 Open Manhole 1200
1.002 o 450 SW03 131.271 129.788 1.033 Open Manhole 1200
2.000 o 225 SW07 131.506 130.456 0.825 Open Manhole 1200
1.003 o 450 Sw04 130.722 129.372 0.900 Open Manhole 1200
3.000 o 300 Dock Outlet 130.119 129.319 0.500 Open Manhole 1200
1.004 o 450 SW05 130.915 129.091 1.374 Open Manhole 1200
1.005 o 450 Sw06 131.385 129.030 1.905 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
1.000 28.492 104.4 Sw02 131.273 130.073 0.900 Open Manhole 1200
1.001 32.583 241.4 Sw03 131.271 129.788 1.033 Open Manhole 1200
1.002 31.185 75.0 Sw04 130.722 129.372 0.900 Open Manhole 1200
2.000 23.339 29.8 sw04 130.722 129.672 0.825 Open Manhole 1200
1.003 42.802 400.0 SWO05 130.915 129.265 1.200 Open Manhole 1200
3.000 23.404 300.1 sw05 130.915 129.241 1.374 Open Manhole 1200
1.004 24.324 400.0 SwO6 131.385 129.030 1.905 Open Manhole 1200
1.005 23.000 396.6 SwO06 131.385 128.972 1.963 Open Manhole 1500
Free Flowing Outfall Details for SW Proposed
Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.005 SW06 131.385 128.972 0.000 1500 0
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Designed by P Barrett
Checked by
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Network 2018.1

Simulation Criteria for SW Proposed

Volumetric Runoff Coeff 0.840
Areal Reduction Factor 1.000

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

Number of Input Hydrographs 0 Number
Number of Online Controls 1 Number
Number of Offline Controls 0 Number

of Storage Structures 1
of Time/Area Diagrams 0
of Real Time Controls 0

Hot Start (mins) 0 Inlet Coeffiecient

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

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

Synthetic Rainfall Details
Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.840
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30
Ratio R 0.308

.000
.000
.800
.000

60
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Online Controls for SW Proposed

Hydro-Brake® Optimum Manhole:

SwW06, DS/PN: 1.005,

Volume

(m3): 6

.3

Minimum Outlet Pipe Diameter

Unit Reference MD-SHE-0304-5800-1800-5800

Design Head (m) 1.800
Design Flow (1/s) 58.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 304
Invert Level (m) 129.030
(mm) 375

(mm) 2100

Suggested Manhole Diameter

Control Points

Design Point

Mean Flow over Head Range

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

Head (m) Flow (1/s)

(Calculated) 1.800 58.0
Flush-Flo™ 0.571 58.0
Kick-Flo® 1.241 48.5

- 49.4

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m)
0.100 9.3 1.200
0.200 31.2 1.400
0.300 53.3 1.600
0.400 56.8 1.800
0.500 57.8 2.000
0.600 58.0 2.200
0.800 57.0 2.400
1.000 55.0 2.600

Flow (1/s) |Depth (m) Flow (1/s) |Depth
50.3 3.000 74.3 7
51.4 3.500 80.0 7
54.8 4.000 85.4 8
58.0 4.500 90.4 8
61.0 5.000 95.2 9
63.9 5.500 99.7 9
66.7 6.000 104.0
69.3 6.500 108.2

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

112.
116.
119.
123.
126.
130.

N O w3 O
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File SW Drainage Network.mdx Checked by

Micro Drainage Network 2018.1

Storage Structures for SW Proposed

Cellular Storage Manhole: SW06, DS/PN: 1.005

Invert Level (m) 129.200 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 400.0 0.0 0.801 0.0 0.0
0.800 400.0 0.0
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File SW Drainage Network.mdx Checked by
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Network 2018.1

1 vear Return Period Summary of Critical Results by Maximum Level (Rank 1)

for SW Proposed
Simulation Criteria

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

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

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.308

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile (s Summer and Winter

)
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
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.
1.000 SWO01l 15 Winter 1 +0% 100/15 Summer 100/15 Winter
1.001 SW02 15 Winter 1 +0% 30/15 Summer 100/15 Summer
1.002 SW03 15 Winter 1 +0% 30/15 Summer
2.000 SW07 15 Winter 1 +0% 100/15 Summer
1.003 SW04 15 Winter 1 +0% 30/15 Summer 100/15 Summer
3.000 Dock Outlet 15 Winter 1 +0% 30/15 Summer 100/15 Winter
1.004 SW05 15 Winter 1 +0% 30/15 Summer 100/30 Winter
1.005 SW06 30 Winter 1 +0% 30/15 Winter 100/60 Winter
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 SWO1l 130.443 -0.203 0.000 0.23 22.8 OK 3
1.001 SW02 130.101 -0.272 0.000 0.32 58.2 OK 4
1.002 SW03 129.950 -0.288 0.000 0.28 89.9 OK
2.000 SW07 130.477 -0.204 0.000 0.02 1.7 OK
1.003 SW04 129.676 -0.146 0.000 0.77 110.8 OK 9
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1 year

Return Period Summary of Critical Results by Maximum Level (Rank 1)
for SW Proposed
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
3.000 Dock Outlet 129.424 -0.195 0.000 0.08 4.6 OK 8
1.004 SW05 129.419 -0.122 0.000 0.87 117.3 OK 5
1.005 SW06 129.309 -0.171 0.000 0.37 49.3 OK 1
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for SW Proposed

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.308
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
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.
1.000 SW01l 15 Winter 30 +0% 100/15 Summer 100/15 Winter
1.001 SW02 15 Winter 30 +0% 30/15 Summer 100/15 Summer
1.002 SW03 15 Winter 30 +0% 30/15 Summer
2.000 SW07 30 Winter 30 +0% 100/15 Summer
1.003 SW04 15 Winter 30 +0% 30/15 Summer 100/15 Summer
3.000 Dock Outlet 15 Winter 30 +0% 30/15 Summer 100/15 Winter
1.004 SWO05 15 Winter 30 +0% 30/15 Summer 100/30 Winter
1.005 SW06 60 Winter 30 +0% 30/15 Winter 100/60 Winter
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 SW01l 130.541 -0.105 0.000 0.60 59.4 OK
1.001 SW02 130.465 0.092 0.000 0.78 140.3 SURCHARGED
1.002 SWO03 130.367 0.129 0.000 0.69 224.0 SURCHARGED
2.000 SWO07 130.488 -0.193 0.000 0.05 4.3 OK
1.003 SW04 130.169 0.347 0.000 1.92 276.0 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)
for SW Proposed
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level

PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
3.000 Dock Outlet 129.767 0.148 0.000 0.22 12.3 SURCHARGED 8
1.004 SWO05 129.756 0.215 0.000 2.19 293.4 SURCHARGED 5
1.005 SwWo6 129.624 0.143 0.000 0.43 57.9 SURCHARGED 1
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for SW Proposed
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.308
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (2)
PN Name Storm Period Change Surcharge Flood Overflow
1.000 SWO01 15 Winter 100 +40% 100/15 Summer 100/15 Winter
1.001 Sw02 15 Winter 100 +40% 30/15 Summer 100/15 Summer
1.002 SW03 15 Summer 100 +40% 30/15 Summer
2.000 SW07 30 Summer 100 +40% 100/15 Summer
1.003 SW04 120 Winter 100 +40% 30/15 Summer 100/15 Summer
3.000 Dock Outlet 120 Winter 100 +40% 30/15 Summer 100/15 Winter
1.004 SW05 60 Winter 100 +40% 30/15 Summer 100/30 Winter
1.005 SW06 60 Winter 100 +40% 30/15 Winter 100/60 Winter
Water Surcharged Flooded Pipe
US/MH Overflow Level Depth Volume Flow / Overflow Flow
PN Name Act. (m) (m) (m?) Cap. (1/s) (1/s) Status
1.000 SWO1 131.547 0.901 0.898 1.09 107.2 FLOOD
1.001 SW02 131.287 0.914 14.423 1.26 227.8 FLOOD
1.002 SWO03 131.200 0.962 0.000 1.00 322.4 FLOOD RISK
2.000 SWO7 130.767 0.086 0.000 0.13 11.5 SURCHARGED
1.003 SW04 130.736 0.914 13.943 1.49 214.8 FLOOD
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Designed by P Barrett
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Micro Drainage

Network 2018.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for SW Proposed
Water Surcharged Flooded Pipe
US/MH Overflow Level Depth Volume Flow / Overflow Flow
PN Name Act. (m) (m) (m?) Cap. (1/s) (1/s) Status
3.000 Dock Outlet 130.202 0.583 84.405 0.64 36.2 FLOOD
1.004 SWO05 130.921 1.380 7.805 2.56 343.4 FLOOD
1.005 SW06 131.385 1.905 0.361 0.43 58.0 FLOOD
US/MH Level
PN Name Exceeded
1.000 SWO1
1.001 Swo2 4
1.002 SW03
2.000 SwWo7
1.003 Swo4 9
3.000 Dock Outlet 8
1.004 SWO05 5
1.005 SWo6 1
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for SW Proposed

Pipe Sizes Pipe Manhole Sizes Manhole

FSR Rainfall Model - England and Wales

Return Period (years) 1 PIMP (%) 100
M5-60 (mm) 19.000 Add Flow / Climate Change (%) 0
Ratio R 0.308 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 80 Maximum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.900
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.840 Min Slope for Optimisation (1:X) 300
Designed with Level Soffits
Network Design Table for SW Proposed
# - Indicates pipe length does not match coordinates
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design

1.000 24.685# 0.200 123.4 0.240 10.00 o 300 Pipe/Conduit &

0.0 0.600
0.0 0.600 o

1.001 24.685 0.176 140.3 0.000 0.00 150 Pipe/Conduit &
Network Results Table

PN Rain T.C. US/IL X I.Area I Base Foul Add Flow Vel Cap Flow

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

1.000 32.80 10.29 129.400 0.240 0.0 0.0 0.0 1.41 99.9 23.9

1.001 32.48 10.49 129.200 0.000 10.0 0.0 0.0 0.85 15.0 10.0
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Micro Drainage Network 2018.1

Manhole Schedules for SW Proposed

MH MH MH MH MH Pipe Out Pipes [In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | B:
(m) (mm) Level (m) (mm) Level |(m) (mm)
Channel Outlet|131.239|1.839|0Open Manhole 1200(1.000 129.400 300
SW11|131.070{1.870|0Open Manhole 1200(1.001 129.200 15011.000 129.R00 300
SW06|131.385(2.361|0Open Manhole 1500 OUTFALL 1.001 129.p24 150
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PIPELINE SCHEDULES for SW Proposed
Upstream Manhole
# - Indicates pipe length does not match coordinates
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.000 o 300 Channel Outlet 131.239 129.400 1.539 Open Manhole 1200
1.001 o 150 Swll 131.070 129.200 1.720 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
1.000 24.685# 123.4 Swll 131.070 129.200 1.570 Open Manhole 1200
1.001 24.685 140.3 SwO6 131.385 129.024 2.211 Open Manhole 1500

Free Flowing Outfall Details for SW Proposed

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.001 SWO06 131.385 129.024 0.000 1500 0

Simulation Criteria for SW Proposed

o

Volumetric Runoff Coeff 0.840 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

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

Manhole Headloss Coeff (Global Run Time (mins) 60

) 0.500
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
Number of Input Hydrographs 0 Number of Storage Structures 1

Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.840
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30
Ratio R 0.308
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Hydro-Brake® Optimum Manhole:

Online Controls for SW Proposed

SWll,

DS/PN: 1.001, Volume

(m3) :

3.8

Unit Reference

Design Head (m)

Design Flow (1/s)

Flush-Flo™

Objective

Application

Sump Available

Diameter (mm)

Invert Level (m)

Minimum Outlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm)

Control Points

(Calculated)
Flush-Flo™
Kick-Flo®
Mean Flow over Head Range

Design Point

MD-SHE-0149-1300-2000-1300
2.000

13.0

Calculated

Minimise upstream storage
Surface

Yes

149

129.200

225

1500

Head (m) Flow (1/s)

2.000 13.0
0.585 13.0
1.213 10.3

- 11.4

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
0.100 5.4 1.200 10.5 3.000 15.8 7.000
0.200 10.9 1.400 11.0 3.500 17.0 7.500
0.300 12.1 1.600 11.7 4.000 18.1 8.000
0.400 12.7 1.800 12.4 4.500 19.1 8.500
0.500 12.9 2.000 13.0 5.000 20.1 9.000
0.600 13.0 2.200 13.6 5.500 21.1 9.500
0.800 12.8 2.400 14.2 6.000 22.0
1.000 12.1 2.600 14.7 6.500 22.8

(m) Flow (1/s)

23.
24.
25.
26.
26.
27.

SJ O N B oY
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Network 2018.1

Storage Structures for SW Proposed

Cellular Storage Manhole: SW1l, DS/PN: 1.001

Invert Level (m) 129.200 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000

Infiltration Coefficient Side (m/hr) 0.00000

Porosity 0.95

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

0.000 90.0
0.800 90.0

0.0 0.801 0.0
0.0

0.0
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Micro Drainage Network 2018.1

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

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

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.308
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 Channel Outlet 15 Winter 1 +0% 100/15 Summer
1.001 SW1ll 60 Winter 1 +0% 30/15 Summer
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 Channel Outlet 129.496 -0.204 0.000 0.22 19.9 OK
1.001 SW1ll 129.342 -0.008 0.000 0.60 8.6 OK
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Micro Drainage Network 2018.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for SW Proposed

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

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.308
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Summer and Winter

Profile (s)
) 15, 30, 60, 120, 240, 360, 480, 960, 1440
)
)

Duration(s) (mins
s

Return Period(s) (year 1, 30, 100
Climate Change (% 0, 0, 40
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 Channel Outlet 60 Winter 30 +0% 100/15 Summer
1.001 SW1l 60 Winter 30 +0% 30/15 Summer
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 Channel Outlet 129.587 -0.113 0.000 0.42 37.8 OK
1.001 SW11l 129.572 0.222 0.000 0.88 12.5 SURCHARGED
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Micro Drainage Network 2018.1

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

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

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.308
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF

DVD Status ON

Inertia Status ON

Summer and Winter

Profile (s)
) 15, 30, 60, 120, 240, 360, 480, 960, 1440
)
)

Duration(s) (min
Return Period(s) (year
Climate Change (%

s
s 1, 30, 100
0, 0, 40

US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.

1.000 Channel Outlet 120 Winter 100 +40% 100/15 Summer
1.001 SW1ll 120 Winter 100 +40% 30/15 Summer

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded

1.000 Channel Outlet 130.766 1.066 0.000 0.51 45.2 SURCHARGED
1.001 Swll 130.761 1.411 0.000 0.91 13.0 SURCHARGED
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