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BGH

Preliminary Note

This report has been produced by Mark Symonds who has over 19 years’ experience in infrastructure
engineering (in particular surface water management design), and has qualifications including: BSc (Hons) Civil
Engineering (2003); HND Civil Engineering Studies (2002); and OND Construction Studies (2000).

. Introduction

Bradshaw Gass & Hope LLP have prepared this surface water management report to support a detailed
drainage design for Whitefield Fire Station, which is in the Bury Metropolitan Borough Council area.

The report describes and demonstrates how the surface water run-off rate and volume from the post
development site will be managed to adhere to National and local planning policy, regulations, and relevant
design guidance, which include:

e National Planning Policy Framework (NPPF), July 2021, Paragraphs 153-158 and 159-169;

¢ National Planning Practice Guidance (NPPG) (‘Flood Risk and Coastal Change’ section), released in
March 2014 and updated in August 2022;

¢ National Standards for Sustainable Drainage Systems (SuDS) set out by the Department for
Environment, Food & Rural Affairs (DEFRA) (2011);

¢ CIRIA (2010) Planning for SuDS — Making it Happen C687;

¢ CIRIA SuDS Manual C753 (2015);

¢ Non-Statutory Technical Standards for Sustainable Drainage Systems (March 2015);
e  Bury Council Preliminary Flood Risk Assessment (May 2011);

e Bury, Rochdale and Oldham Strategic Flood Risk Assessment (November 2009);

e Greater Manchester Surface Water Management Plan (January 2012);

e  Bury Council Local Plan (October 2018).

Bury Metropolitan Borough Council (acting as Lead Local Flood Authority - LLFA), and United Utilities (local
water company and sewerage undertaker), need to be satisfied that the design and drainage principles of the
proposed development:

o will address the surface water management and risk of flooding within the site;
o will ensure that the drainage is managed and maintained for its lifetime to prevent flooding;
¢ will ensure that the development will not increase the risk of flooding to neighbouring land and property.

The report is formatted such that it identifies and references appropriate design parameters, shows by
calculation how the proposed drainage strategy can meet the various requirements and ultimately controls,
mitigates and reduces future flood risk both on and off site.
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. Site Setting and Description

Site Location

The fire station site is in a residential area of Whitefield, is approximately 500m north of Whitefield station, and as
shown on the site location plan in Appendix A, is bound by residential dwellings to the north; George Street to
the east and south; and Bury New Road to the west.

The address of the site is Whitefield Fire Station, Bury New Road, Whitefield, Manchester, M45 7SY, with the co-
ordinates for the centre of the site being E: 380485, N: 406475.

Existing Site and Topography

As detailed on the existing site / topographical survey plan in Appendix B, the site currently consists of a fire
station building to the centre, with hard-standing training yard areas to the north and east, soft-landscaping areas
to the south, and hard-standing access areas to the west.

In terms of topography the site has a general fall towards the north-east boundary, where the levels range from
approximately 103.92m AOD along the south-west boundary to approximately 102.65m AOD along the north-
east boundary.

Proposed Development

The proposed site plan is shown in Appendix C, with a full description being stated by the Architect. In brief, and
in relation to this surface water management report, the proposal is to demolish the existing fire station building,
and to build a new building in the centre of the site, with reformed parking and training yard areas to the north
and east, and reformed soft-landscaping areas to the south.

Ground Conditions

A Soakaway Suitability Letter Report was issued by IGE Consulting in February 2023 (see Appendix D), which
states that 4 boreholes were excavated at the site that found the ground to consist of made ground to a depth of
2.80m bgl, over Glaciofluvial Deposits (peat, clay, silt and clay).

Infiltration tests (via falling head tests) at depths of between 0.430m to 2.08m bgl, show the ground to have
infiltration rates of between 4.48 x 10°°m/s and 5.60 x 10-°°m/s.

The test shows that the ground is suitable for infiltration of surface water to ground. However, any potential
soakaways will have to be in made ground, which is unfeasible due to potential contamination and stability
issues.

Waterbody / Rivers / Canals / Reservoirs

There are no known waterbodies, rivers, canals, or reservoirs directly adjacent to the development site, with
the nearest waterbody being the River Irwell approximately 1 km to the north-west

On-Site Drainage / Public Sewers

As detailed on the United Utilities pre-development response and asset plan in Appendix D, there is a 375mm
diameter combined water sewer in Bury New Road (west of the site), with no surface water sewers near the site.

The Utilities plan in Appendix E, identifies existing 100mm diameter combined water draiange networks within
the site that takes the surface water run-off fire the existing building and external hard-standing areas.
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2.7. Development Areas
The overall site boundary area is approximately 3,510m?/ 0.351 ha.

The existing fire station site consists of the building and hard-standing training yard areas, which equate to
approximately 2,570m?/ 0.257 ha, with the remaining grassed / soft-landscaping areas equating to
approximately 940m?/ 0.094 ha.

The surface water run-off from the developed areas discharges to the existing combined water draiange
network, with the surface water run-off form the grassed areas discharging off the site at a natural / greenfield
rate.

Therefore, in terms of the pre-development surface water run-off calculations, the area of 0.257 ha is to be used,
and in terms of greenfield run-off calculations, the site has an urban factor of 0.73 (0.257 ha / 0.351 ha).

The proposed fire station site will consist of the new building and reformed hard-standing parking and training
areas which equate to approximately 1,890m?/ 0.189 ha, with the reformed soft-landscaping areas equating to
approximately 1,620m?/ 0.162 ha.

The surface water run-off from the developed areas of the proposed fire station site is to discharge to a below
ground drainage network, with the surface water run-off from the permeable (soft-landscaping) areas continuing
to discharge off the site at a natural / greenfield rate.

Therefore, the post development surface water management area is based on an area of 0.189 ha.

© Bradshaw Gass & Hope LLP, 21 Silverwell Street, Bolton, BL1 1PR 6
Architects  Consulting Engineers  Quantity Surveyors



3.1.

3.2

3.3.

3.4.

. Surface Water Management Principles

The surface water for the development areas of the site is to be managed so that it adheres to the current
national regulations and local authority requirements.

Run-Off Destination
Surface water run-off is to discharge to one or more of the following in the order of priority shown:

¢ Discharge into the ground (infiltration);
e Discharge to a surface water body;
o Discharge to a surface water sewer, highway drain or other drain;

e Discharge to combined sewer.
The Management Train

A concept fundamental to implementing a successful SuDS scheme is the management train. This is a
sequence of SuUDS components that serve to reduce run-off rates and volumes and reduce pollution. The
hierarchy of techniques that are to be used for the surface water management of the development are:

e Prevention - Prevention of run-off by good site design and reduction of impermeable areas;

e Source Control - Dealing with water where and when it falls (e.g. infiltration techniques);

o Site Control - Management of water in the local area (e.g. swales, detention basins);

e Regional Control - Management of run-off from sites (e.g. balancing ponds, wetlands).
Design Principles
The design principles for the surface water management of the development will be to:

e Ensure that people, property, and critical infrastructure are protected from flooding;
e Ensure that the development does not increase flood risk off site;

e Ensure that SuDS can be economically maintained for the development.
Peak Surface Water Flow
DEFRA Non-Statutory Technical Standards for Sustainable Drainage Systems states:

S3 For developments which were previously developed, the peak runoff rate from the development to any drain,
sewer or surface water body for the 1 in 1 year rainfall event and the 1 in 100-year rainfall event must be as

close as reasonably practicable to the greenfield runoff rate from the development for the same rainfall event, but
should never exceed the rate of discharge from the development prior to redevelopment for that event’.

United Utilities have stated (see Appendix e) that the peak surface water flow from the development site is to be
5.0 Is, if discharging to their 375mm diameter combined water sewer in Bury New Road.

As the site is previously developed, the aim will be to reduce the run-off rates to the equivalent greenfield rates,
or to a peak flow rate of 5.0 I/s for all storm events.
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3.5. Volume Control

3.6.

National Non-statutory technical standards for sustainable drainage systems states:

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

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

Flood Risk within Development
National Non-statutory technical standards for sustainable drainage systems states:

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

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

S9 The design of the site must ensure that, so far as is reasonably practicable, flows resulting from rainfall in
excess of a 1in 100-year rainfall event are managed in exceedance routes that minimise the risks to people and
property’.
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4. Surface Water Run-Off Destination

BGH

The destination of the surface water run-off from the post development site has been assessed against the
prioritisation set by the Approved Document H (2010). The feasibility of the surface water run-off to the priority

receptors are as follows:

Run-Off Destination

Feasible

Description

Discharge to Ground

No

A Soakaway Suitability Letter Report was issued
by IGE Consulting (February 2023), stated that 4
boreholes were excavated at the site that found
the ground to consist of made ground to a depth of
2.80m bgl, over Glaciofluvial Deposits (peat, clay,
silt and clay).

Infiltration tests (via falling head tests) at depths of
between 0.430m to 2.08m bgl, show the ground to
have infiltration rates of between 4.48 x 10-5 m/s
and 5.60 x 10-5 m/s.

The test shows that the ground is suitable for infiltration
of surface water to ground. However, any potential
soakaways will have to be within the made ground,
which is unfeasible due to potential contamination and
stability issues.

Therefore, due to the presence of made ground,
discharge to ground is not feasible.

Discharge to Surface Water
Body

No

There are no known waterbodies near the development
site. Therefore, discharge to a surface waterbody is not
feasible.

Discharge to Surface Water
Sewer

No

There are no known surface water sewers near to the
development site. Therefore, discharge to a surface
water sewer is not feasible.

Discharge to Highway Drain
or Other

No

There are no known highway or other drains near to the
development site. Therefore, discharge to a highway or
other drain is not feasible.

Discharge to Combined
Water Sewer

Yes

As the ground is not suitable for soakaways, and there
are no known waterbodies, surface water sewer, or
highway drains near the site, the only alternative is o
discharge to the 375mm combined water sewer in Bury
New Road.

The principle of discharging to the 375mm sewer has
been agreed with United Utilities.
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5. SuDS Feasibility

To reduce the surface water run-off to the greenfield rate, SuDS methods are to be introduced to the post

development desig

n.

SuDS methods as per the Sustainable Drainage System (SuDS) hierarchy, and the Non-Statutory Technical
Standards for Sustainable Drainage Systems — March 2015, that can be used are detailed below:

I S N T

L

A planted soil layer is constructed on the roof
of a building to create a living surface. Water
is stored in the soil layer and absorbed by
vegetation.

v’

Building integrated.

Green roofs Building
Rainwater is collected from the roof of a building
or from other paved surfaces and stored in an Water storage
overground or underground tank for treatment (underground or above
. and reuse locally. Water could be used for toilet ground).
Rainwater flushing and irrigation
harvesting ’ Building
A soakaway is designed to allow water to quickly
— soak into permeable layers of soil. Constructed
like a dry well, an underground pit is dug filled Dependant on runoff
1" \ with gravel or rubble. Water can be piped to a volumes and soils.
soakaway where it will be stored and allowed to
Soakaway gradually seep into the ground. Open space
r . .
N&.«’Pﬁ‘ﬁ"l Filter s.tnps are grassed or planted areas that Minimum length 5
runoff is allowed to run across to promote
- . . metres.
infiltration and cleansing.
Filter Strip Open space

Paving which allows water to soak through.
Can be in the form of paving blocks with gaps
between solid blocks or porous paving where
water filters through the block itself. Water can

Can typically drain
double its area.

be stored in the sub-base beneath or allowed to | Street/open
Permeable paving | infiltrate into ground below. space
Avegetated area with gravel and sand layers
el e below designed to channel, filter and cleanse > Typically surface area
R water vertically. Water can infiltrate into the ,/’ is 5-10% of drained
— ground below or drain to a perforated pipe and area with storage
be conveyed elsewhere. Bioretention systems Street/open below.
Bioretention area | can be integrated with tree-pits or gardens. space
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Swale

Swales are vegetated shallow depressions
designed to convey and filter water. These

can be ‘wet’ where water gathers above the
surface, or ‘dry’ where water gathers in a gravel
layer beneath. Can be lined or unlined to allow
infiltration.

Street/open
space

I S T T

Account for width
to allow safe
maintenancce

typically 2-3 metres
wide.

o

Hardscape storage

Hardscape water features can be used to store
run-off above ground within a constructed
container. Storage features can be integrated
into public realm areas with a more urban
character.

Open space

Could be above or
below ground and
sized to storage need.

—‘@\/‘“-

Pond / Basin

Ponds can be used to store and treat water. ‘Wet’
ponds have a constant body of water and run-off
is additional, while ‘dry’ ponds are empty during
periods without rainfall. Ponds can be designed
to allow infiltration into the ground or to store
water for a period of time before discharge.

Open space

Dependant on runoff
volumes and soils.

S gy

Wetlands are shallow vegetated water bodies
with a varying water level. Specially selected
plant species are used to filter water. Water
flows horizontally and is gradually treated before
being discharged. Wetlands can be integrated

Typically 5-15%

of drainage area

to provide good
treatment.

Wetland with a natural or hardscape environment. Open space

Water can be stored in tanks, gravel or
. . Dependant on runoff
plastic crates beneath the ground to provide .
. volumes and soils.
attenuation.
Underground
storage Open space

The feasibility of the above SuDS methods for the post developed site are summarised in the table below:

SuDS Method

Potential Use Description

Green Roofs

Yes

There is potential to have biodiverse roofs over parts of
the new fire station building.

Full details to be confirmed, but the biodiverse roof will
reduce surface water run-off rates, act as a pollutant
control, and add biodiversity to the development.

Rainwater
Harvesting

Yes

Rainwater harvesting tanks could be installed for use with
firefighting practices. Full details of the harvesting method
/ size / volume to be confirmed.

Soakaway

No

A Soakaway Suitability Letter Report was issued by IGE
Consulting (February 2023), stated that 4 boreholes were
excavated at the site that found the ground to consist of
made ground to a depth of 2.80m bgl, over Glaciofluvial
Deposits (peat, clay, silt and clay).

Infiltration tests (via falling head tests) at depths of
between 0.430m to 2.08m bgl, show the ground to have
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infiltration rates of between 4.48 x 10-5 m/s and 5.60 x
10-5 m/s.

The test shows that the ground is suitable for infiltration of
surface water to ground. However, any potential
soakaways will have to be within the made ground, which
is unfeasible due to potential contamination and stability
issues.

Therefore, due to the presence of made ground, the use
of soakaways is not suitable.

Filter Strips No There are limited areas within the site for filter drains, and
therefore this is not a suitable SuDS method.

Permeable Paving No External parking and yard areas are used by heavy loads
vehicles, where permeable paving will not have the
structural integrity to withstand the loads. Therefore, it is
deemed that this is not a suitable SuDS method.

Swale No There are limited areas within the site for swales (trees
within soft-landscaping areas to the south), and therefore
this is not a suitable SuDS method.

Pond / Basin No There are limited areas within the site for ponds/ basins
(trees within soft-landscaping areas to the south), and
therefore this is not a suitable SuDS method.

Underground Yes The surface water run-off from the site will be restricted.

Storage
Therefore, there will be a requirement to have

underground storage for storm events up to 1 in 30-year;
and to suitably sized so that the volume of water during the
1 in 100-year storm event is kept a minimum at surface
level, where it can be contained on the site.
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6. Development Greenfield Run-Off Rates

6.1.

To minimise the surface water run-off from the new fire station site, it is preferred that the post development
surface water run-off be restricted to the equivalent greenfield run-off rates and volume.

Greenfield Run-Off Rate

The Flood Estimation Handbook (FEH) is often used for the calculation of the greenfield run-off rate, however,
relevant documents state that to calculate the greenfield run-off rates on small catchments less than 25km?, the
IH 124 QBAR equation (and the equation for the instantaneous time to peak for the unit hydrograph approach) is
to be used.

The IH method is based on the Flood Studies Report (FSR) approach and is developed for use on catchments
less than 25km?. It yields the Mean Annual Maximum Flood (QBAR). This reference also recommends the use
of Ciria C753 Table 24.2 to generate Growth Factors. These are used to convert QBAR to different return
periods for different regions in the UK.

The input variables to establish QBAR are:

Return Period (years) Results based on a range of return periods and the specified RP;

Area Catchment Area (ha) which is adjusted to km2 for use in the equation;
SAAR Average annual rainfall in mm (1941-1970) from FSR figure 11.3.1;
Soil Procedure Volume 3. Soil classes 1 to 5 have Soil Index values of 0.15, 0.3, 0.4,

0.45 and 0.5 respectively;

Urban Proportion of area urbanised expressed as a decimal;
Region Number Region number of the catchment based on FSR Figure 1.2.4.
QBAR(l/s)

The output variables to establish QBAR are calculated using the following formula (equation yields m3/s):
QBAR = 0.00108 x AREA%8° x SAAR™7 x SOIL>17

The IH 124 Variables (taken from FSR) that are specific to this site are as follows:

Area = 50.00 ha (required area for calculation)
SAAR = 1056

Soil = 0.450

Urban Factor = 0.73

Region Number = 10

The calculations in Appendix G show the rate for 50.00ha is 824.1 I/s, but is to be reduced to reflect the surface
water catchment area (0.189 ha) of the development site. Therefore, the QBAR (greenfield run-off) for
development area has been calculated to be:

QBAR = 3.11 /s (16.48 I/s/ha)
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6.2.

BGH

Ciria C753 Table 24.2 identifies the growth factors for each of the storm events, based on the known QBAR
figure. The growth factors from the table vary depending on the site location. In this case hydrometric area
(Region Number) is 10.

Based on the figures shown in the table, the growth factors, and the existing greenfield run-off rates for each of
the storm events for the development areas of the site are as follows:

Storm Event QBAR Growth Factor Greenfield Run-off
(C753 Table 24.2) Rate

Q 3.111/s 0.93 291/s

Qa0 3.111/s 1.70 5.2lls

Qi00 3.111s 2.08 6.51/s

Greenfield Run-Off Volume

The greenfield run-off volume for the 100-year, 6-hour storm event has also been calculated in the
MicroDrainage software using the data from the FEH 2013, with the results shown in Appendix G.

The FEH 2013 data and variables used to calculate the greenfield run-off volume at the Site location area as
follows:

Site Location = GB 380483 406476 SD 80483 06476

Area = 0.189 ha

SAAR = 1057

CWwI = 123.493

SPR Host = 47.000

URBTEXT = 0.50 (actual 0.73, but 0.50 highest for calculation)

Based on these calculation results (Appendix G), the greenfield run-off volume for the surface water
management area of the Site is:

Q100 (6-Hour) = 72.44m?3 (383.30m%ha)
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7. Pre-Development Surface Water Run-Off Rates

The pre-development surface water run-off rates from the existing developed areas of the site are to be
calculated, so that the post development rates are at least a betterment.

The calculations to determine the pre-development surface water run-off rates and volume are based on the pre-
development surface water run-off area of 0.257 ha, the rainfall data given by the FEH 2013, and simulation /
calculations in the MicroDrainage computer software (see Appendix H).

Based on the FEH 2013 data and computer software results, the pre-development surface water run-off rates
are as follows:

Q2 = 35.8I/s
Qao = 83.21/s
Q100 = 107.91/s

Based on the above variables for the surface water run-off from the pre-development areas, it has been
calculated that the pre-development surface water discharge volume (at 6-hour storm events) is as follows:

Q100 (6-Hour) = 145.32m?3 (360-minute storm duration)

8. Climate Change Allowance

The NPPF makes it a planning requirement to account for climate change in the proposed design. The
recommended allowances are taken from the Environment Agency guidance summarised in Figure 1 below.

-

Irwell Management Catchment ®
peak rainfall allowances

3.3% annual exceedance rainfall
event
Epoch

Central allowance Upper end allowance
2050s 25% 35%

2070s 30% 40%

1% annual exceedance rainfall event
Epoch

Central allowance Upper end allowance
2050s 25% 40%

2070s 30% 45%

*Use "2050s' for development with a lifetime up 2060 and use the 2070s epoch
for development with a lifetime between 2061 and 2125

This map contains information gener:
UKCP Local Projections on a 5kr

by Met Office Hadley Centre (2019),
er the UK for 1980-2080. Centre for
Environmental Data Analysis, 2022

o g
Figure 1 - Department for Environment Food & Rural Affairs — Climate Change Allowances

The lifetime of the extension is likely to be beyond 2061, and therefore the Epoch 2070’s is to be used with
Upper End Allowance. Therefore, the climate change allowance for the pre and post development surface water
run-off will be 40% and 45% for the 30-year and 100-year storms, respectively.
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9.

9.1.

9.2.

9.3.

Below Ground Drainage Networks and Surface Water Management Calculations

Surface Water Network Calculations

The calculations to determine the post development surface water run-off rates are based on the surface water
run-off area of 0.189 ha, and the rainfall data given by the FEH 2013.

Surface Water Drainage Network and Management

As shown on the below ground drainage layout drawing in Appendix I, the proposed surface water network will
consist of 150mm to 300mm diameter pipes; 460mm diameter inspection chambers, 1200mm to 1500mm
diameter manholes; a petrol interceptor; a flow control chamber containing a hydro-brake; a below ground
attenuation tank in the form of cellular units.

The surface water network will flow to the west of the site, where it will pass through the flow control chamber
and petrol interceptor, prior to discharge to the 375mm diameter combined water sewer in Bury New Road.

The restricted water will back flow and fill the network and attenuation tank (in the form of cellular units), where
the water will be stored during the storm event to prevent flooding.

Surface Water Run-Off Rate

For the surface water run-off from the entire development site to be at the greenfield run-off rate, the surface
water run-off rate for post development site is to be restricted to 2.9 I/s for the 1 in 1-year storm event; 5.2 I/s for
the 1 in 30-year storm event including 40% climate change., and 6.5 I/s for the 1 in 100-year storm event
including 45% climate change.

For the surface water run-off from the development site to be a reduction of the pre-development run-off rates,
the surface water run-off rate for post development site is to be restricted to at less 35.8 I/s for the 1 in 1-year
storm event; 83.2 I/s for the 1 in 30-year storm event including 40% climate change., and 107.9l/s for the 1 in
100-year storm event including 45% climate change.

However, United Utilities have stated that the peak surface water run-off rate for each of the storm events (up to
and including the 100-year + 45% climate change event) is to be 5.0 I/s.

Therefore, as shown in the output calculation from the MicroDrainage computer software in Appendix J, if the
hydro-brake opening is set at 100mm, with a design head of 1.390 m, and a design flow of 5.0 I/s, the maximum
surface water run-off rates for each storm event will be as follows:

Strom - Rate - Critical Storm Event

Q2 - 491/s - 30-minute winter storm duration

Q30 +cc - 5.01/s - 120-minute winter storm duration

Q100 +cc - 501I/s - 240-minute winter storm duration
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9.4.

BGH

A summary of the post development surface water run-off rates compared to the greenfield and pre-
development rates are as follows:

Greenfield Rate to Post Development Rate

Strom - Greenfield - Post Dev - Difference

Q2 - 291/s - 491/s - 69% Increase
Qa0+ 40% - 521/s - 5.01/s - 4% Reduction
Q100 +45% - 6.51s - 5.01/s - 23% Reduction

Pre-Development Rate to Post Development Rate

Strom - Pre-Dev - Post Dev - Difference

Q - 35.81/s - 491/s - 86% Reduction
Q30 + 0% - 83.21/s - 5.01lis - 94% Reduction
Q100 +45% - 107.91/s - 5.01/s - 95% Reduction

The surface water run-off rates exceed the 1-year greenfield rate, but are between a 4% and 23% reduction of
the 30-year and 100-year greenfield rates, respectively, and are between an 86% to 95% reduction of the pre-
development rates. Therefore, the rates are deemed to be acceptable, as they meet the requirements of the
Non-Statutory Technical Standards for Sustainable Drainage Systems S3 (see Section 3.4) and United Utilities.

Surface Water Run-Off Volume

The surface water run-off volumes for the post development site can be calculated for 1 in 100-Year the 6-hour
duration (Inc. 45% CC), based on the peak discharge rate of 5.0 I/s, where:

Q100 (6-hour) - 5.01/s x (60 x 60 x 6) - 108,000 litres - 108.00m?®

A summary of the post development surface water run-off volume compared to the greenfield volumes are as
follows:

Greenfield Volume to Post Development Volume

Strom - Greenfield - Post Dev - Difference

Q100 - 72.44m? 108.00m? - 49% Increase
Pre-Development Volume to Post Development Volume
Strom - Pre-Dev - Post Dev - Difference

Q100 - 145.32m? - 108.00m3 - 26% Reduction

The surface water run-off volume for the 100-year, 6-hour storm event is a 49% increase of the greenfield
volume, but a 59% reduction of the pre-development volume. Therefore, the volume is still deemed to be
acceptable, as it still meets the requirements of the Non-Statutory Technical Standards for Sustainable Drainage
Systems — S5-S6 (see Section 3.5).
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9.5. Surface Water Attenuation Calculations

As stated above, the post development run-off rates are restricted, there will be a requirement for surface water
attenuation.

Ciria SuDS Manual 2015, Paragraph 10.2.4 states that: ‘Exceedance flows (i.e. flows in excess of those for
which the system is designed) should be managed safely in above-ground space such that risks to people and
property are acceptable’.

And PPS25 Practice Guidance Paragraph 5.51 previously stated that: ‘For events with a return-period in excess
of 30 years, surface flooding of open spaces such as landscaped areas or car parks is acceptable for short
periods, but the layout and landscaping of the site should aim to route water away from any vulnerable property,
and avoid creating hazards to access and egress routes. No flooding of property should occur as a result of a
one in 100-year storm event (including an appropriate allowance for climate change)’.

Attenuation will be within the drainage network and below ground attenuation tank in the form of cellular units.

As detailed in the MicroDrainage calculations (Appendix J) and below ground drainage layout (Appendix ) the
attenuation volumes and details for the SuDS method are as follows:

Attenuation Tank Length - 36.00m
Attenuation Tank Width - 3.00m
Attenuation Tank Area - 108.000m?
Attenuation Tank Depth - 1.20m
Porosity - 0.95
Attenuation Tank Volume - 123.12m?
Overall Tank Volume - 129.60m?*

The calculations show that no flooding occurs from the network for all storms up to and including the 100-year +
45% climate change event. All restricted surface water will therefore be contained on site, and is deemed
acceptable.
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10.Maintenance Requirements

The extent of the drainage network and SuDS features for the development site are shown on the below ground
drainage layout drawings in Appendix .

The management and maintenance of the surface water drainage networks and SuDS features will be by
contractors appointed by Whitefield Fire Station, which will form part of the overall site management and
maintenance schedule. Details of which are as follows:

10.1. Surface Water Drainage Network, Cellular Units and Flow Control Chamber

Operation Frequency

Inspect and identify any areas that are not operating Monthly for 3 months, then six monthlies
correctly, if required, take remedial actions

Debris removal from manholes (where may cause risk Monthly
performance)
Where rainfall into network from above, check surface or As required, but at least twice a year

filter for blockage or silt, algae, or other matter by jetting

Remove sediment from pipework by jetting. Annually or as required
Repair/check all inlets, outlets, and overflow pipes As required

Inspect/check all inlets, outlets, and overflow pipes to Annually and after large storms
ensure that they are in good condition and operating as

designed

10.2. Linked and Further Maintenance Activities

The maintenance of the drainage network and SuDS features are to be linked with the wider site maintenance
for the new residential landscaped / garden areas. A log of all maintenance activities is to be kept and made
available to the local planning authority (LPA) and / or the Lead Local Flood Authority (LLFA) on request.
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11.Conclusion / Summary

11.1.

SuDS Principles and Discharge Destination

All feasible SuDS methods, and surface water discharge destination have been assessed, with the feasible
SuDS methods being cellular units and a flow control chamber, and the surface water destination being to a
combined water sewer.

. Peak Flow Control

The surface water run-off rates exceed the 1-year greenfield rate, but are between a 4% and 23% reduction of
the 30-year and 100-year greenfield rates, respectively, and are between an 86% to 95% reduction of the pre-
development rates. Therefore, the rates are deemed to be acceptable, as they meet the requirements of the
Non-Statutory Technical Standards for Sustainable Drainage Systems S3 (see Section 3.4) and United Utilities.

. Volume Control

The surface water run-off volume for the 100-year, 6-hour storm event is a 49% increase of the greenfield
volume, but a 59% reduction of the pre-development volume. Therefore, the volume is still deemed to be
acceptable, as it still meets the requirements of the Non-Statutory Technical Standards for Sustainable Drainage
Systems — S5-S6 (see Section 3.5).

. Flood Risk within the Development

The below ground cellular unit structure will be suitably sized so that no flooding occurs from the network for all
storms up to and including the 100-year + 45% climate change event. All restricted surface water will therefore
be contained on site, and is deemed acceptable.

. Maintenance

The management and maintenance of the surface water drainage networks and SuDS features will be by
contractors appointed by Whitefield Fire Station, which will form part of the overall site management and
maintenance schedule.
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Appendix A - Site Location Plan

© Bradshaw Gass & Hope LLP, 21 Silverwell Street, Bolton, BL1 1PR 21
Architects  Consulting Engineers  Quantity Surveyors



0 25 50 75 100 125m
1:1250 P1 | FIRST ISSUE ST
ref revision by date
cient GREATER MANCHESTER COMBINED AUTHORITY
project  NEW FIRE STATIONS
drawing  WHITEFIELD FS - LOCATION PLAN
21 Silverwell Street drawn by ST date MAR 23 checked by date
B G Bolton |
T~7 Architects EII)11 ;(?5525321 seale 1 . 1 250 A4

& | H Consulting Engineers email@bghbolton.co.uk

Quantity Surveyors www.bghbolton.co.uk dwg no 1978 35 4251 5\‘,' status PLANNING

Bradshaw Gass & Hope LLP e



AutoCAD SHX Text
23

AutoCAD SHX Text
47

AutoCAD SHX Text
Station

AutoCAD SHX Text
313

AutoCAD SHX Text
14

AutoCAD SHX Text
Posts

AutoCAD SHX Text
18

AutoCAD SHX Text
26 to 37

AutoCAD SHX Text
364

AutoCAD SHX Text
2

AutoCAD SHX Text
37

AutoCAD SHX Text
LB

AutoCAD SHX Text
1

AutoCAD SHX Text
Fire

AutoCAD SHX Text
317

AutoCAD SHX Text
to

AutoCAD SHX Text
303

AutoCAD SHX Text
6

AutoCAD SHX Text
George Street

AutoCAD SHX Text
12

AutoCAD SHX Text
4

AutoCAD SHX Text
315

AutoCAD SHX Text
291

AutoCAD SHX Text
37

AutoCAD SHX Text
8

AutoCAD SHX Text
Mast

AutoCAD SHX Text
Ordnance Survey (c) Crown Copyright 2022. All rights reserved. Licence number 100022432


Appendix B - Topographical Survey
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Appendix C - Proposed Site Plan
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Appendix D - Ground Investigation Data
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IGE

3866/LM/03-a

consulting

24" February 2023

Brendan Howarth

Bradshaw Gass & Hope LLP
21 Silverwell Street

Bolton

BL1 1PR

WHITEFIELD FIRE STATION - SOAKAWAY SUITABILITY LETTER REPORT

Introduction

IGE Consulting were instructed in October 2022 to undertake Phase 1 and Phase 2 investigations at
the above-named site. This site is ¢.0.35Ha and located to the east of Bury New Road, Whitefield at the
approximate post code M45 7SY. The National Ordnance Survey Grid Reference for the centre of the
site is 380477E, 406478N. The Phase 1 investigation report was produced in February 2023 (Ref:
3866a-01 Rev A) and the Phase 2 intrusive investigation work was completed between December 2022
and February 2023.

The investigation comprised the drilling of 4 No. dynamic sample boreholes and 3 No. cable percussive

boreholes. The shallow ground conditions, though noted to vary across site, are generalised below:

e Made Ground comprising asphalt and concrete to between 0.34 and 0.40m bgl (no
hardstanding encountered at DS04), underlain by:

e Made Ground comprising sub base of limestone and concrete to between 0.85 and 1.25m bgl

e Made Ground comprising sandy clay (locally organic) to depths of between 1.60 and 2.80m
bgl (0.75m at DS04), underlain by:

e Glaciofluvial Deposits comprising peat, clay, silt and sand.

Infiltration Testing

Infiltration testing was carried out via falling head tests in combined gas and groundwater monitoring
wells. The infiltration testing was completed in DS01, DS03 and DS04, with the monitoring wells for

DS02 and BHO3 having groundwater levels above that of the well response zone.

IS0 1SO
9001 : 2015 14001 : 2015 ace,
EG TEF [ { RE




Location Standing Response Test began at | Test ended at | Infiltration

Groundwater = Zone (m bgl) | (m bgl) (m bgl) rate, k (m/s?)
Level (m bgl)
DS01 1.64 1-2 1.13 1.66 5.60x10°
DS03 2.42 2-4 0.37 1.79 5.28x10°
DS04 1.58 1-2 0.15 0.80 4.48x10°

Soakaway Feasibility

Infiltration rates were recorded between 4.48 and 5.60x10° m/s?, which would ordinarily indicate that
the ground conditions were suitable for soakaway drainage. However, consideration must be given to

a number of other factors.

Whilst no groundwater strikes were recorded during the formation of the dynamic sample boreholes,
shallow groundwater has been recorded in all exploratory holes during each of the completed 4 No.
monitoring visits. The depth of groundwater monitored ranged between 0.83 and 2.42m bgl; this is
indicative of a shallow permanent groundwater body at the site. It is considered likely that this shallow

groundwater body may preclude the use of soakaway drainage.

The Phase 1 investigation identified the possibility of firefighting foam having been used at the site
historically. Firefighting foam is a source of PFAS compounds which can be persistent, bio-accumulative
and toxic (PBT). If firefighting foam, or vehicles that carried firefighting foam were ever used on site,
there is the potential for PFAS to be present on the surface hardstanding and within any shallow Made

Ground at the site.

The influx of large amounts of water through soakaway drainage would give rise to the possibility of
mobilising and transporting these contaminants both laterally and vertically. The Phase 1 report
indicated the presence of a Secondary (A) Aquifer within the superficial deposits in the eastern site
section, and a Principal Aquifer within the bedrock. Therefore, it is assessed that the historical
contamination of the site with PFAS is likely to preclude the use of soakaway drainage.

Conclusion
Based upon the potential widespread presence of PFAS compounds and the existing shallow

groundwater, the use of soakaways within the proposed commercial scheme is not considered feasible

at this stage.

If additional information is needed, do not hesitate to ask.



Yours sincerely,

Liam McMahon MESci MSc FGS

Senior Geo-Environmental Engineer

Enc

Exploratory Hole Logs
Exploratory Hole Location Plan
Infiltration Testing Results



Office 16, Bartle House, Oxford Court
Manchester M2 3WQ
email: contact@igeconsulting.co.uk
web: www.igeconsulting.co.uk

Dynamic Sample Borehole Log

Dynamic Sample No.

DS01

tel: 0161 914 9170 e 15 Sheet 1 of 1
. Project No.
Project Name: Whitefield Fire Station Co-ords: 380490E - 406496N
3866a
. . Level (m AOD): (102.95 Logged By
Location: Whitefield, Greater Manchester
Date: 15/12/2022 LM
: . . Checked By
Client Greater Manchester Combined Authority Weather: Freezing
s . - —a
Q Sample and In Situ Testing S -
s = SE % 9( Stratum Description
=3 Depth(m)| Type Results e —“E
0.04 |102.91 ASPHALT i
MADE GROUND ]
CONCRETE i
MADE GROUND ]
0.34 |102.61 G - - i
ight greyish brown clayey sandy angular to subangular fine to coarse GRAVEL of limestone and concrete. a
MADE GROUND B
0.80 ES N
0.80 PID 0.00ppm ]
1.00 | SPT(C) N=2 1 —
. (2,011,0,0,1) ]
- 1.25 |101.70 : : . _ ]
O I 4 Soft dark brown mottled light grey sandy slightly gravelly CLAY. Gravel is angular to subangular fine to coarse -
o ] of concrete, brick fragments, mudstone and sandstone. ]
S MADE GROUND i
. 1.50 ES —
N 1.50 PID 0.00ppm ]
= 2.00 D 2
2.00 | SPT(C) N=5 ]
(4,211,1,1,2) ]
2.50 ES =
250 PID 0.00ppm ]
2.80 110015 =5 Very soft dark brown pseudofibrous PEAT ]
| 2%  GLACIOFLUVIAL SHEET DEPOSITS n
3.00 D " 3 —
3.00 | SPT(C) N=4 - ]
(2,111,1,1,1) S -
825 | 99.70 g 55 Firm light grey silty CLAY ]
[+ GLACIOFLUVIAL SHEET DEPOSITS n
| ]
=] -
| ]
i .
4.00 D | 4 —
4.00 | SPT(C) N=6 1 ]
(1,11,1,2,2) [ —
| ]
450 | 98.45 PA——— - . . g : .
r= Firm light greyish brown slightly sandy slightly gravelly CLAY. Gravel is subangular to subrounded fine to -
medium of mudstone and sandstone. ]
GLACIOFLUVIAL SHEET DEPOSITS i
5.00 D 5
5.00 | SPT(C) N=11 ]
(3,3/2,3,3,3) m
545 | 91.50 Dynamic Sample terminated at 5.45m. -
6 —
. Water Strike Casing Details Sample Sleeve Runs
Remarks: Depth Strike Remarks Depth Base Diameter Depth Top (m) | Depth Base (m) | Diameter (mm!

: . 4.00 115 0.00 1.00 87mm 100%
Hardstanding cored. Dynamic sample progressed to target depth at 5.45m 100 200 a7mm 75%
bgl. 2.00 3.00 77mm 60%

3.00 4.00 77mm 90%
4.00 5.00 67mm 70%




Office 16, Bartle House, Oxford Court Dynamic Sample No.
Manchester M2 3WQ .
email: contact@igeconsulting.co.uk Dynamlc Sample Borehole Log DS02
web: www.igeconsulting.co.uk
tel: 0161 914 9170 e 15 Sheet 1 of 1
. Project No.
Project Name: Whitefield Fire Station Co-ords: 380501E - 406463N
3866a
. . Level (m AOD): (102.67 Logged By
Location: Whitefield, Greater Manchester
Date: 15/12/2022 LM
: . . Checked By
Client Greater Manchester Combined Authority Weather: Freezing
s . - —a
Q Sample and In Situ Testing S -
s = SE % 9( Stratum Description
=3 Depth(m)| Type Results e —“E
0.05 |102.62 ASPHALT i
MADE GROUND ]
CONCRETE i
MADE GROUND ]
0.35 |102.32 - - - B - —
Soft light grey sandy gravelly CLAY. Gravel is angular to subangular fine to coarse of concrete, limestone, brick -
0.50 ES fragments and timber fragments. ]
0.50 PID 0.00ppm MADE GROUND ]
0.85 |101.82 : : : g g ]
Soft dark grey slightly sandy slightly gravelly organic CLAY. Gravel is subangular fine of mudstone and timber -
1.00 D fragments. 7
1,00 ES MADE GROUND b
1.00 | SPT(C) N=2 m
(1,0/1,0,1,0) ]
1.00 PID 0.00ppm 7
1.35 [101.32 —
Very soft dark brown pseudofibrous PEAT. -
MADE GROUND i
1.90 100.77 — Soft locally very soft light grey mottled dark grey silty organic CLAY. ]
2.00 D si; GLACIOFLUVIAL SHEET DEPOSITS -]
2.00 | SPT(C) N=0 B ]
(1,010,0,0,0) i .
- o ]
ali, ]
— n
ali, .
— .
ale, -
270 | 99.97 ale,|  Very soft dark brown pseudofibrous clayey PEAT ]
l. J GLACIOFLUVIAL SHEET DEPOSITS ]
2:90 | 99.77 Ay Soft becoming firm light grey slightly sandy slightly gravelly CLAY. Gravel is subrounded fine to coarse of ]
3.00 D mudstone and sandstone. -]
3.00 SPT(C) N=0 GLACIOFLUVIAL SHEET DEPOSITS —
(1,0/0,0,0,0) -
4.00 D —
4.00 SPT(C) N=9 ]
(2,2/2,2,2,3) -
440 | 9827 p . . . : . ]
Medium dense dark brown very silty very gravelly fine to coarse SAND. Gravel is subrounded fine or mixed -
lithologies. u
GLACIOFLUVIAL SHEET DEPOSITS ]
5.00 D —
5.00 SPT(C) N=29 ]
(6,7/7,7.7,8) m
5.45 | 97.22 X‘ E
! ’ Dynamic Sample terminated at 5.45m. —
. Water Strike Casing Details Sample Sleeve Runs
Remarks: Depth Strike Remarks Depth Base Diameter Depth Top (m) | Depth Base (m) | Diameter (mm!

: . 3.00 115 0.00 1.00 87mm 100%
Hardstanding cored. Dynamic sample progressed to target depth at 5.45m 100 200 a7mm 90%
bgl. 2.00 3.00 77mm 100%

3.00 4.00 77mm 90%
4.00 5.00 67mm 100%




Office 16, Bartle House, Oxford Court Dynamic Sample No.
Manchester M2 3WQ .
email: contact@igeconsulting.co.uk Dynamlc Sample Borehole Log DS03
web: www.igeconsulting.co.uk
tel: 0161 914 9170 e 15 Sheet 1 of 1
. Project No.
Project Name: Whitefield Fire Station Co-ords: 380521E - 406483N
3866a
. . Level (m AOD): (102.62 Logged By
Location: Whitefield, Greater Manchester
Date: 15/12/2022 LM
P . . Checked By
Client: Greater Manchester Combined Authority Weather: Freezing
s . - —a
Q Sample and In Situ Testing S -
s = SE % 9( Stratum Description
=3 Depth(m)| Type Results e —“E
0.05 |102.57 ASPHALT i
MADE GROUND ]
CONCRETE i
MADE GROUND ]
0.36 |102.26 - - - B - - - b
Light greyish brown silty gravelly fine to coarse SAND. Gravel is angular fine to medium of limestone and —
concrete. ]
MADE GROUND —
0.70 ES .
0.70 PID 0.00ppm ]
090 |101.72 Soft locally very soft sandy organic CLAY. ]
1.00 SPT(C) N=5 MADE GROUND ]
(1,11,1,2,1) ]
1.20 ES ]
1.20 PID 0.00ppm ]
1.0 1101.02 15455t Tight greyish brown silty CLAY thicKly inferbedded with clayey SILT. ]
§<X GLACIOFLUVIAL SHEET DEPOSITS ]
L] ]
X X ]
2.00 D £~ —
2.00 ES <A ]
2.00 | SPT(C) N=5 < ]
(2,1/2:21,0) = ]
2.00 PID 0.00ppm = ]
2.50 |100.12 - - - - - - 3 —
= Firm dark brownish grey mottled greyish brown slightly sandy slightly gravelly CLAY. Gravel is subangular fine -
to medium of mixed lithologies. 1
GLACIOFLUVIAL SHEET DEPOSITS i
3.00 D ]
3.00 | SPT(C) N=11 ]
(2,213,2,3,3) -
3.70 | 98.92 . . . . . ]
Medium dense becoming very dense light brown mottled dark greyish brown gravelly silty fine to coarse SAND. -
Gravel is subrounded fine of mixed lithologies. ]
GLACIOFLUVIAL SHEET DEPOSITS n
400 | SPT(C) N=50 —
(2,3/4,8,18,20 b
) ]
438 | 98.24 - - ]
Dynamic Sample terminated at 4.38m. n
. Water Strike Casing Details Sample Sleeve Runs
Remarks: Depth Strike Remarks Depth Base Diameter Depth Top (m) | Depth Base (m) | Diameter (mm!
: . 3.00 115 0.00 1.00 87mm 100%
Hardstanding cored. Dynamic sample progressed to refusal at 4.39m bg| 100 200 87Tnmm 75%
2.00 3.00 77mm 100%
3.00 4.00 77mm 95%




Office 16, Bartle House, Oxford Court
Manchester M2 3WQ
email: contact@igeconsulting.co.uk
web: www.igeconsulting.co.uk

Dynamic Sample No.

Dynamic Sample Borehole Log DS04

tel: 0161 914 9170 ver. 1.5 Sheet 1 of 1
. Project No.
Project Name: Whitefield Fire Station Co-ords: 380455E - 406448N
3866a
. . Level (m AOD): Logged By
Location: Whitefield, Greater Manchester
Date: 15/12/2022 LM
: . . Checked By
Client Greater Manchester Combined Authority Weather: Freezing
s . - —a
Q Sample and In Situ Testing S -
s = SE % 9( Stratum Description
=3 Depth(m)| Type Results e —“E
Soft dark brown sandy CLAY with roots and rootlets. -
015 TOPSOIL ]
. Soft dark brown sandy gravelly CLAY. Gravel is subangular to rounded fine to coarse of brick fragments, clinker, -
concrete, ceramic and mudstone. ]
MADE GROUND i
0.50 ES -
0.50 PID 0.00ppm ]
0.75 - ]
— Soft locally very soft dark brown organic CLAY. -
Wj‘— GLACIOFLUVIAL SHEET DEPOSITS n
1.00 D Y ]
" 1.00 SPT(C) N=0 B ]
4 (1,0/0,0,0,0) 0 -
- — .l ]
e sl 7
R 1.40 Very soft locally soft light grey mottled dark brownish grey silty sandy CLAY. ]
" 1.50 ES GLACIOFLUVIAL SHEET DEPOSITS ]
N 1.50 PID 0.00ppm ]
AN 2.00 D —]
2.00 | SPT(C) N=0 ]
(1,0/0,0,0,0) m
270 Firm dark brownish grey slightly sandy slightly gravelly CLAY. Gravel is subangular to subrounded fine to ]
medium of mixed lithologies. ]
GLACIOFLUVIAL SHEET DEPOSITS i
3.00 D ]
3.00 | SPT(C) N=12 ]
(1,0/2,3,3,4) n
350 Medium dense dark brown gravelly silty fine to coarse SAND. Gravel is angular to subrounded fine to medium .
of mixed lithologies. ]
GLACIOFLUVIAL SHEET DEPOSITS n
orangish brown n
400 | SPT(C) N=10 —
(1,0/2,3,2,3) ]
500 | SPT(C) N=29 —
(5,5/7,8,7,7) ]
5.45 . g ]
Dynamic Sample terminated at 5.45m. —
. Water Strike Casing Details Sample Sleeve Runs
Remarks: Depth Strike Remarks Depth Base Diameter Depth Top (m) | Depth Base (m) | Diameter (mm!
: 3.00 115 0.00 1.00 87mm 90%
Dynamic sample progressed to target depth at 5.45m bgl. 100 200 87mm 100%
2.00 3.00 77mm 85%
3.00 4.00 77mm 90%
4.00 5.00 67mm 85%




Office 11, Bartle House, Oxford Court
Manchester M2 3WQ

email: contact@igeconsulting.co.uk
web: www.igeconsulting.co.uk

Hand Dug Pit Log

Trial Pit No.

HDPO1

tel: 0161 914 9170 0 Sheet 1 of 1
ver. 1.
Level Project No.
Project Name: Whitefield Fire Station 103.21 Date: 26/02/2023
) (mAOD): 3866a
. _ Logged By
Location: Whitefield, Greater Manchester Weather: Overcast H
) . . Checked By
Client Greater Manchester Combined Authority Co-ords: 380456E - 406473N
§ 8 Samples & In Situ Testing .%-g E 8 o
S o2 | a<k Stratum Description
S | Depth (m) |Type | Results |0 E | J g
Dark brown, gravelly, slightly clayey, silty, fine to coarse SAND with occasional rootlets. Gravel is
angular to subrounded, fine to coarse of red brick, concrete, clinker, slate and mixed natural
lithologies. |
MADE GROUND
0.40 ES -
8'2(1’ 185'28 Suspected CONCRETE slab. 7
. : MADE GROUND
Trial Pit terminated at 0.81m. |
1 —
Water Strike
Depth Strike (mbgl) Remarks

No strike

Stability:

Stable

Remarks:

Hand dug pit terminated at 0.81m bgl on a suspected concrete slab.




Office 11, Bartle House, Oxford Court Borehole No.
Manchester M2 3WQ
email: contact@igeconsulting.co.uk O re O e Og BH02
web: www.igeconsulting.co.uk
tel: 0161 914 9170 ver. 0.5 Sheet 1 of 1
Project Name: Whitefield Fire Station Co-ords: 380473E - 406498N Project No.: 3866a
:';‘Aeo'n)_ 102.93 Rev.: 1.0
Location: Whitefield, Greater Manchester -
Dates: 25/02/2023 Logged By: JH
Client: Greater Manchester Combined Authority Weather: Showers Checked By: LM
“E |58 Sample and In Situ Testin £5| 38
3% | 8% P 9 %g 29 Stratum Description
28|55 Depth (m) | Type Results o | -E
h CONCRETE. i
0.23 |102.70 MADE GROUND -
Light brown, fine to coarse SAND and angular to subangular, fine to coarse GRAVEL of sandstone. 1
0.50 |102.43 MADE GROUND n
: : Soft, dark brownish grey, slightly sandy, gravelly CLAY. Gravel is angular to subangular, fine to coarse i
of red brick, concrete, sandstone, slate and ceramic. B
0.80 ES MADE GROUND b
Possible ceramic land drain at 0.60m bgl. 1 ;
1.20 SPT N=2 -
(1,1/0,1,0,1) ]
1.80 D 1.70 110123 I Firm, dark brown, pseudo-fibrous PEAT. i
1.90 |101.03 F=_ GLACIOFLUVIAL SHEET DEPOSITS i
2.00 SPT N=8 2.00 [100.93 Soft, light grey, slightly sandy, slightly gravelly CLAY. Gravel is subrounded to well rounded, fine to 2 —
(1,1/2,2,2,2) coarse of mixed lithologies. ]
GLACIOFLUVIAL SHEET DEPOSITS 4
2.40 B Loose, brown, clayey, fine to coarse SAND. B
2.40 ES GLACIOFLUVIAL SHEET DEPOSITS 7]
ggg 18882 Dark brown, plastic, pseudo-fibrous PEAT. ]
3.00 SPT N=2 : : GLACIOFLUVIAL SHEET DEPOSITS 3 —
(1,0/0,0,1,1) Very loose, light grey, gravelly, slightly clayey, fine to coarse SAND. Gravel is rounded to well N
3.20 B rounded, fine to coarse of mixed lithologies. i
3.40 | 99.53 GLACIOFLUVIAL SHEET DEPOSITS 4
Soft to firm, light grey, slightly gravelly, slightly sandy CLAY. Gravel is subrounded to well rounded, —
fine to coarse of mixed lithologies. N
w| 37 B GLACIOFLUVIAL SHEET DEPOSITS ]
4.00 SPT N=23 4.00 | 98.93 L Medium dense, light grey, sandy, slightly clayey, rounded to well rounded, fine to coarse GRAVEL of 4 -
(3,4/4,6,6,7) ) i N
mixed lithologies. B
GLACIOFLUVIAL SHEET DEPOSITS ]
4.50 B —
5.00 SPT N=10 5 -
(6,3/3,3,2,2) ]
e 4
540 | 97.53 - - - - - -
Soft to firm, greyish brown, slightly gravelly, slightly sandy CLAY. Gravel is rounded to well rounded, |
fine to coarse of mixed lithologies. B
GLACIOFLUVIAL SHEET DEPOSITS b
5.80 B -
o0 SFT (G 7';15=§05 5) 6.00 | 96.93 o Medium dense, light greyish brown, gravelly, slightly silty, fine to coarse SAND. Gravel is rounded to 6 -
T well rounded, fine to coarse of mixed lithologies. B
GLACIOFLUVIAL SHEET DEPOSITS 7
6.50 B —
7.00 SPT N=18 7 -
(4,5/7,4,4,3) ]
h 4 ]
8.00 SPT N=24 8 —
(6,7/7,5,6,6) ]
8.50 B -
8.85 | 94.08 [ . . . . : ]
. Firm, brown, slightly gravelly, slightly sandy CLAY. Gravel is rounded to well rounded, fine to coarse
9.00 SPT N=28 of mixed lithologies. 9 —
(7.6/6,7,7.8) GLACIAL TILL ]
9.45 SPT N=30 n
(6,7/7,7,8,8) -
9.90 | 93.03 Borehole terminated at 9.90m. 0 ]
Casing Detail: Chiselling Detail
Remarks: Depth Top (m) D:psllt?gBaseea(ln?) Diameter (mm) Depth Top (m) D;Thlggasee(ranl)s Duration (hrs)
Hardstanding cored. Cable percussive borehole terminated at 9.90m bgl due to no recovery. GL 6.00 110
Water Strike
Depth Strike (m) Time Elapsed (min) Water Level (m)
3.80
7.90
SPT Energy Ratio:




Office 11, Bartle House, Oxford Court Borehole No.
Manchester M2 3WQ
email: contact@igeconsulting.co.uk O re O e Og BH03
web: www.igeconsulting.co.uk
tel: 0161 914 9170 ver. 0.5 Sheet 1 of 2
Project Name: Whitefield Fire Station Co-ords: 380499E - 406486N Project No.: 3866a
:';‘Aeo'n)_ 102.81 Rev.: 1.0
Location: Whitefield, Greater Manchester -
Dates: 30/01/2023 - 31/01/2023 Logged By: AS
Client: Greater Manchester Combined Authority Weather: Overcast Checked By:
“E |58 Sample and In Situ Testin £5| 58
3% | 8% P 9 %g 29 Stratum Description
28|55 Depth (m) | Type Results o | -E
i 0.05 |[102.76 ASPHALT. i
MADE GROUND -
CONCRETE. 7
0.40 |102.41 MADE GROUND ]
Brown, gravelly, slightly clayey, fine to coarse SAND. Gravel is subangular to subrounded, fine to i
coarse of concrete (60%) and limestone (40%). B
MADE GROUND ]
1 —
128: 122 EB) 1.20 110161 k= Soft to firm, dark brown, mottled black, slightly gravelly, sandy CLAY. Gravel is subangular to ]
: 1 20' SPT N=8 subrounded, fine to coarse of mudstone (50%) and quartzite (50%). B
4,213,2.1,2) MADE GROUND N
ggg : ggg g 2.00 |100.81 Loose, grey, slightly gravelly, silty, fine to coarse SAND with frequent fragments of black, amorphous 2 -
: > 00' SPT N=7 PEAT and wood fragments. Gravel is subangular to subrounded, fine to coarse of mudstone (60%) B
: @ 3/2_1 2.2) and timber (40%). T
e e GLACIOFLUVIAL SHEET DEPOSITS a
ggg : ggg g 3.00 | 99.81 Firm, grey, mottled black, slightly gravelly, sandy, silty CLAY with frequent organic fragments and 3 -
. 3 00' SPT N=1 occasional laminations of light brown, slightly clayey, fine to coarse sand. Gravel is subangular to —
: (1,110,0,1,0) subrounded, fine to coarse of mixed natural lithologies. *
P GLACIOFLUVIAL SHEET DEPOSITS .
4.00 - 4.45 D -| No longer organic from 4.00m bgl. 4 i
4.00 - 4.50 B ]
4.00 SPT N=9 i
(1,2/2,2,2,3) i
5.00 - 5.45 D 5 -
5.00 - 5.50 B ]
5.00 SPT N=9 i
(1,1/1,2,3,3) i
288 : ggg EB) 6.00 | 96.81 Medium dense, brown, slightly gravelly, silty, fine to coarse SAND. Gravel is subangular to 6 -
. 6 00' SPT N=27 subrounded, fine to coarse of mixed natural lithologies. B
(2,35,7,7.8) GLACIOFLUVIAL SHEET DEPOSITS 7
y Becoming gravelly from 6.50m bgl. i
7 —
7.50-7.95 D 750 | 95.31 Medium dense, brown, mottled dark brown, slightly clayey fine to coarse SAND and subangular to ]
7.50- 8.00 B fi GRAVEL of mi | lithologi
7.50 SPT N=22 ZuthcéL:RﬁerlLline to coarse of mixed natural lithologies. ]
(6,7/8,8,4,2) 4
8 —|
ggg : ggg g 9.00 | 93.81 Firm to stiff, brown, slightly gravelly, slightly sandy CLAY. Gravel is subangular to subrounded, fine to 9 ]
: 9 00' SPT N=18 |+ coarse of mixed natural lithologies. B
(2,213,4,5.6) Iz | GLACIALTILL ]
] ]
] .
Continued on next sheet 0 —
. Casing Details Chiselling Details
Remarks: Depth Top (m) Depth Base (m) Diameter (mm) Depth Top (m) Depth Base (m) Duration (hrs)
Hardstanding cored. Cable percussive borehole terminated at 19.95m bgl at target depth. ggg 165-0& fgg
Water Strike
Depth Strike (m) Time Elapsed (min) Water Level (m)
3.00 20 2.70
SPT Energy Ratio:




Office 11, Bartle House, Oxford Court Borehole No.
Manchester M2 3WQ
email: contact@igeconsulting.co.uk O re O e Og BH03
web: www.igeconsulting.co.uk
tel: 0161 914 9170 ver. 0.5 Sheet 2 of 2
Project Name: Whitefield Fire Station Co-ords: 380499E - 406486N Project No.: 3866a
:-:.‘/Ixeoln)- 102.81 Rev.: 1.0
Location: Whitefield, Greater Manchester -
Dates: 30/01/2023 - 31/01/2023 Logged By: AS
Client: Greater Manchester Combined Authority Weather: Overcast Checked By:
“E |58 Sample and In Situ Testin £5| 38
3% BE P 9 g‘,--rél” 29 Stratum Description
28|55 Depth (m) | Type Results o | -E
Firm to stiff, brown, slightly gravelly, slightly sandy CLAY. Gravel is subangular to subrounded, fine to |
coarse of mixed natural lithologies. B
GLACIAL TILL ]
10.50 - 10.95 u —
11 —
15'00 -1245 D 12.00 ( ©0.81 2 Firm, brown, laminated, sandy, silty CLAY. 2 ]
.00 - 12.50 B ?
12.00 SPT N=40 ic'y GLACIAL TILL i
(5,7/8,10,10,12 12.45 | 90.36 X 4
) : ) i Firm to stiff, brown, slightly gravelly, sandy CLAY. Gravel is subangular to subrounded, fine to coarse 7
of mixed natural lithologies. a
GLACIAL TILL a
13 —
1350-13.95| D -
13.50 - 14.00 B ]
13.50 SPT N=31 ]
(4,5/7,7,8,9) -
14 —
15.00 - 15.45 D +| Becoming stiff from 15.00m bgl. 15 —
15.00 - 15.50 B ]
15.00 SPT N=27 i
(3,4/6,6,7,8) i
16 —
16.50-16.95| D .
16.50-17.00| B i
16.50 SPT N=29 i
(3,4/5,7,8,9) i
17 —
18.00 - 18.45 u 18 -
19 —
19.50-19.95| D -
19.50 SPT N=35 ]
(3,5/7,8,9,11) 4
19.95 | 82.86 * Borehole terminated at 19.95m. PO ]
Casing Detail: Chiselling Detail
Remarks: Depth Top (m) Dea:IIt?gBa:ea(lr:) Diameter (mm) Depth Top (m) D::hlggasee(ranl)s Duration (hrs)
Hardstanding cored. Cable percussive borehole terminated at 19.95m bgl at target depth. 0.00 6.00 200
0.00 15.00 150
Water Strike
Depth Strike (m) Time Elapsed (min) Water Level (m)
3.00 20 2.70
SPT Energy Ratio:




Office 11, Bartle House, Oxford Court Borehole No.
Manchester M2 3WQ
email: contact@igeconsulting.co.uk O re O e O g BH04
web: www.igeconsulting.co.uk
tel: 0161 914 9170 ver. 0.5 Sheet 1 of 2
Project Name: Whitefield Fire Station Co-ords: 380511E - 406469N Project No.: 3866a
:':1‘:0'[))_ 102.65 Rev.: 1.0
Location: Whitefield, Greater Manchester -
Dates: 01/02/2023 - 02/02/2023 Logged By: AS
Client: Greater Manchester Combined Authority Weather: Rain Checked By:
“E |58 Sample and In Situ Testin £5| 58
g S| 5% P 9 %g 29 Stratum Description
m =35 Depth (m) Type Results o | -E
0.05 |102.60 ASPHALT. i
MADE GROUND -
CONCRETE. 7
0.40 |102.25 MADE GROUND ]
Light brown, slightly sandy, subangular to subrounded, fine to coarse GRAVEL of concrete (70%) and i
limestone (30%). B
MADE GROUND ]
1 —
128 : 122 [B) 1.20 1101.45 Dark brown, mottled grey, slightly gravelly, clayey, fine to coarse SAND. Gravel is subangular to ]
: 1 20' SPT N=5 subrounded, fine to coarse of concrete (40%), mudstone (30%) and limestone (30%). B
' MADE GROUND =
(1,1/2,1,1,1) i
ggg : ggg g 2.00 |100.65 k—-] Soft to firm, greyish brown, slightly gravelly, sandy, silty CLAY. Gravel is subangular to subrounded, 2 -
: > 00' SPT N=3 fine to coarse of mixed natural lithologies. B
. GLACIOFLUVIAL SHEET DEPOSITS b
(1,0/0,1,1,1) i
3.00 - 3.45 D Becoming firm from 3.00m bgl. 3 ]
3.00-3.50 B E 7]
3.00 SPT N=11 |
(3,2/1,3,3,4) -
. 4 ]
3.80 | 98.85 Firm to stiff, brown, slightly gravelly, sandy CLAY. Gravel is subangular to subrounded, fine to coarse ]
4.00 - 4.45 D of mixed natural lithologies. 4 —
4.00 - 4.50 B GLACIOFLUVIAL SHEET DEPOSITS *
4.00 SPT N=12 i
(1,2/2,3,3,4) i
5.00 - 5.45 U 5 -
AV 6.00 - 6.45 D 6.00 | 96.65 6;
6-00 B 6.50 B : ’ o Medium dense, brown, slightly gravelly, silty, fine to coarse SAND. Gravel is subangular to u
. 6 00' SPT N=19 subrounded, fine to coarse of mixed natural lithologies. B
(2,213,45,7) GLACIOFLUVIAL SHEET DEPOSITS 7
7 —
;gg : ;gg g 750 | 95.15 Medium dense, brown, silty, fine to coarse SAND and subangular to well rounded, fine to coarse ]
: 7 50' SPT N=8 GRAVEL of mixed natural lithologies. B
(5.7/2,1,1,4) GLACIOFLUVIAL SHEET DEPOSITS ]
8 —|
9.00 - 9.50 B 9 -
Continued on next sheet 0 —
Casing Detail: Chiselling Detail
Remarks: Depth Top (m) D:psllt?gBaseea(ln?) Diameter (mm) Depth Top (m) D::hlggasee(rar:)s Duration (hrs)
Hardstanding cored. Cable percussive borehole terminated at 16.45m bgl due to refusal. ggg 14250% fgg
Water Strike
Depth Strike (m) Time Elapsed (min) Water Level (m)
6.00 20 3.70
SPT Energy Ratio:




Office 11, Bartle House, Oxford Court Borehole No.
Manchester M2 3WQ
email: contact@igeconsulting.co.uk O re O e O g BH04
web: www.igeconsulting.co.uk
tel: 0161 914 9170 ver. 0.5 Sheet 2 of 2
Project Name: Whitefield Fire Station Co-ords: 380511E - 406469N Project No.: 3866a
?;‘A%D)_ 102.65 Rev.: 1.0
Location: Whitefield, Greater Manchester -
Dates: 01/02/2023 - 02/02/2023 Logged By: AS
Client: Greater Manchester Combined Authority Weather: Rain Checked By:
~= o . : =| =0
“E| g0 Sample and In Situ Testin £ °
3% | 8% P 9 %é’ 29 Stratum Description
28|55 Depth (m) | Type Results o | -E
Medium dense, brown, silty, fine to coarse SAND and subangular to well rounded, fine to coarse |
GRAVEL of mixed natural lithologies. B
GLACIOFLUVIAL SHEET DEPOSITS ]
10.50 SPT N=27 —
$ (3,4/6,6,7,8) :
% 4
X,
% .
g 11 ]
Q 4
% .
5 i
% 12.00-1245( D 12 —
‘ 12.00-12.50| B i
12.00 SPT N=30 i
(3,5/7,7,8,8) -
5 ]
X,
% .
X,
3 4
% 13 —
: 1350-1395| D .
;‘ 13.50 - 14.00 B ]
3 13.50 SPT N=40 i
5 (4,6/9,9,10,12) -
$ g —|
Q n
X,
% .
X i
; -
1288 : 1228 EB) 15.00 | 87.65 Dense, brown, slightly gravelly, silty, fine to coarse SAND. Gravel is subangular to subrounded, fine 5]
. . _ to coarse of mixed natural lithologies. —
15.00 SPT | N=50(6,8/50 GLACIOFLUVIAL SHEET DEPOSITS -
3 for 295mm) -
% _
% .
X,
3 4
% .
% i
16.00 - 16.45 D 16 —
16.00 SPT | N=50 (7,10/50 7]
for 285mm) |
16.45 | 86.20 Borehole terminated at 16.45m. ;
17 —
18 —
19 —
PO —
. Casing Details Chiselling Details
Remarks: Depth Top (m) Depth Base (m) Diameter (mm) Depth Top (m) Depth Base (m) Duration (hrs)
Hardstanding cored. Cable percussive borehole terminated at 16.45m bgl due to refusal. 0.00 4.50 200
0.00 12.00 150
Water Strike
Depth Strike (m) | Time Elapsed (min) Water Level (m)
6.00 20 3.70
SPT Energy Ratio:
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Window Sample Hole Falling Head Test

DS01
Time (min) |Water Depth (m below top of casing) Head (from water level) (m) Borehole Depth 2.090|m
0.00 1.130 0.960 Casing Depth 0.000|m
0.50 1.170 0.920 Difference in Length between bottom of casing/boreholes, L 2.090|m
1.00 1.250 0.840 Water Depth 1.640|m
1.50 1.310 0.780 Casing Diameter,D 0.051|m
2.00 1.420 0.670 " Cross Sectional area of casing, A 0.002|m?
2.50 1.480 0.610] o [Height of casing above ground level 0.000|m
3.00 1.540 0.550 E Approximate long term water table (or base of BH see rules) 2.090|m
3.50 1.570 0.520 g Borehole End Condition (important to get right) d
4.00 1.600 0.490 é a= Soil flush with bottom at impervious boundary 0.102
4.50 1.610 0.480] < |b= Soil flush with bottom in uniform soil 0.140
" 5.00 1.630 0.460 & c= Well point or hole extended at impervious boundary 2.848
= 6.00 1.640 0.450] > ]d= Well point or hole extended in uniform soil 0.325
E 7.00 1.650 0.440 % e= Soil in casing with bottom at impervious boundary 0.001
E 8.00 1.650 0.440] ~ [f= Soil in casing with bottom in uniform soil 0.001
14 9.00 1.650 0.440 Intake factor, F (Select correct end condition) 0.325
a 10.00 1.650 0.440 Variable Head, H* 0.960|m
ﬁ 12.00 1.650 0.440 Time, Tt 0.000]|min
= 15.00 1.650 0.440 Variable Head, H? 0.430|m
Q 20.00 1.650 0.440 Time, T2 90.000|{min
o 40.00 1.660 0.430] ©»
60.00 1.660 0.430] £
90.00 1.660 0.430 § 5.60E-05
5
~
1. A borehole location MUST be entered to generate k.
2. Enter all values in shaded cells: A, F, L and k are calculated automatically in the spreadsheet.
ﬂ 3. Head is measured to the base of the BH, or use WL if higher.
5l 4. End conditions referenced in BS 5930 see notes. Usually d. Formula for uncased hole.
4 5. If groundwater level is below test, k is not true permeability, but indicative only.
6. Usually T'=0 and T2=60 or at H'=25% and H2=75% of effective depth, input H at these times.
7. Where 25% and 75% of effective depth cannot be calculated, an extrapolated value can be produced.




Window Sample Hole Falling Head Test

DS03
Time (min) |Water Depth (m below top of casing) Head (from water level) (m) Borehole Depth 3.870|m
0.00 0.370 3.500 Casing Depth 0.000|m
0.50 0.670 3.200 Difference in Length between bottom of casing/boreholes, L 3.870|m
1.00 0.830 3.040 Water Depth 2.420|m
1.50 0.960 2.910 Casing Diameter,D 0.051|m
2.00 1.100 2.770 " Cross Sectional area of casing, A 0.002|m2
2.50 1.150 2.720] @ [Height of casing above ground level 0.000|m
3.00 1.190 2.680 E Approximate long term water table (or base of BH see rules) 3.870|m
3.50 1.250 2.620 g Borehole End Condition (important to get right) d
4.00 1.270 2.600 é a= Soil flush with bottom at impervious boundary 0.102
4.50 1.290 2.580] < |b= Soil flush with bottom in uniform soil 0.140
" 5.00 1.310 2.560 & c= Well point or hole extended at impervious boundary 4.653
= 6.00 1.350 2.520] > |d= Well point or hole extended in uniform soil 0.336
E 7.00 1.400 2.470 % e= Soil in casing with bottom at impervious boundary 0.001
E 8.00 1.420 2.450] ~ [f= Soil in casing with bottom in uniform soil 0.001
14 9.00 1.440 2.430 Intake factor, F (Select correct end condition) 0.336
a 10.00 1.450 2.420 Variable Head, H* 3.500|m
ﬁ 12.00 1.480 2.390 Time, Tt 0.000]|min
= 15.00 1.530 2.340 Variable Head, H? 2.080|m
Q 20.00 1.600 2.270 Time, T2 60.000[{min
% 40.00 1.690 2.180] ©»
60.00 1.790 2.080] £
3 5.28E-05
c
=}
~
1. A borehole location MUST be entered to generate k.
2. Enter all values in shaded cells: A, F, L and k are calculated automatically in the spreadsheet.
ﬂ 3. Head is measured to the base of the BH, or use WL if higher.
5l 4. End conditions referenced in BS 5930 see notes. Usually d. Formula for uncased hole.
4 5. If groundwater level is below test, k is not true permeability, but indicative only.
6. Usually T'=0 and T2=60 or at H'=25% and H2=75% of effective depth, input H at these times.
7. Where 25% and 75% of effective depth cannot be calculated, an extrapolated value can be produced.




Window Sample Hole Falling Head Test

DS04
Time (min) |Water Depth (m below top of casing) Head (from water level) (m) Borehole Depth 2.020|m
0.00 0.150 1.870 Casing Depth 0.000|m
0.50 0.210 1.810 Difference in Length between bottom of casing/boreholes, L 2.020|m
1.00 0.250 1.770 Water Depth 1.580|m
1.50 0.280 1.740 Casing Diameter,D 0.051|m
2.00 0.330 1.690 " Cross Sectional area of casing, A 0.002|m?
2.50 0.360 1.660]  |Height of casing above ground level 0.000|m
3.00 0.390 1.630 E Approximate long term water table (or base of BH see rules) 2.020|m
3.50 0.410 1.610 g Borehole End Condition (important to get right) d
4.00 0.440 1.580 é a= Soil flush with bottom at impervious boundary 0.102
4.50 0.460 1.560] < [b= Sail flush with bottom in uniform soil 0.140
" 5.00 0.480 1.540 & c= Well point or hole extended at impervious boundary 2.774
= 6.00 0.520 1.500] > |d= Well point or hole extended in uniform soil 0.325
E 7.00 0.540 1.480 % e= Soil in casing with bottom at impervious boundary 0.001
E 8.00 0.570 1.450] ~ |f= Soil in casing with bottom in uniform soil 0.001
14 9.00 0.600 1.420 Intake factor, F (Select correct end condition) 0.325
8 10.00 0.620 1.400 Variable Head, H! 1.870(m
ﬁ 12.00 0.660 1.360 Time, Tt 0.000]|min
= 15.00 0.700 1.320 Variable Head, H? 1.220(m
Q 20.00 0.730 1.290 Time, T2 60.000[{min
o 40.00 0.780 1.240]
60.00 0.800 1.220] £
B 4.48E-05
c
=}
~
1. A borehole location MUST be entered to generate k.
2. Enter all values in shaded cells: A, F, L and k are calculated automatically in the spreadsheet.
ﬂ 3. Head is measured to the base of the BH, or use WL if higher.
5l 4. End conditions referenced in BS 5930 see notes. Usually d. Formula for uncased hole.
4 5. If groundwater level is below test, k is not true permeability, but indicative only.
6. Usually T'=0 and T2=60 or at H'=25% and H2=75% of effective depth, input H at these times.
7. Where 25% and 75% of effective depth cannot be calculated, an extrapolated value can be produced.
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T
1
1
Refno Cover Func Invert Size x Sizey Shape Matl Length Grad 1 Refno Cover Func Invert Size x Sizey Shape Matl Length Grad LEG EN D
2501 105.84 co 101.65 225 VC 2745906  1in137 1 5700 99.79 co 97.59 825 CO 5314132  1in59
3302  106.93 co 104.11 225 vC 13.60147  1in 170 13303 106.73 co 103.95 300 VC  33.94112 1in32
3501 104.9 co 100.15 450 vC 104.8627 ! 3551 103.7 co 102.35 150 VC 2596151 1in 65
7702 104.16 co 101.96 225 VC 2213594 1 3201 107.11 co 105.88 150 VC  18.02776  1in31
5502 co 0 150 VC  4.843003 | 6403 105.13 co 0 225 VC  69.33974 Abandoned Foul Surface Water Combined
3703 102.45 co 99.39 450 CO  39.35734  1in127 13402 105.18 co 101.34 375 VC  31.06445  1in148 )
7411 co 150 vC 11.41684 1 6201 104.81 co 103.06 150 co 21.2132 1in 44 Public Sewer
1 A .
5602  100.89 co 98.36 900 CO  8.062258 ‘ 1 4601 101.12 co 98.46 600 CO 2720294  1in544 e e e e e e e ——— - Private Sewer
5608  101.28 co 98.4 225 VC 5629387  1in217 | 5201 co 0 225 VC 5255473
3516 co 150 VC  9.444599 | 5503 co 0 225 VC  6.905219 ——————— e ————m——— +—-—-. Section 104
6402 103.7 co 100.69 225 VC  33.97058 1in 57 1 6602 103.5 co 101.88 225 vC 9 R . . N i i
7604 102.61 co 101.91 100 vC 5.09902 1 2601 105.27 co 103.38 225 vC 16 1in 123 Rising Main
2304 111.41 co 110.25 150 VC  35.44009 1in 36 | 3606 co 150 VC 2280144 . N Sludge Main
6709 co 150 vC 10.98882 , 5418 co 100 VC  8.419558
7703 co 0 225 VC  42.15448 | 6611 co 0 150 VC  29.06888 Overflow
4404  103.72 co 102.56 150 VC 2529822 1in 62 1 2301 11.4 co 0 225 VC  6.082763
6607 101.61 sw 99.91 150 vC 6.700982 1 7406 co 150 vC 51.98221 i il #ecssscccccccce- Water Course
3202 106.96 co 105.81 150 vC 16.15549 ''5202  109.41 co 105.78 375 vC 15.81139 . ;
1 R L R Highway Drain
3405 10528 co 0 300 VC  33.24154 | 3301 105.65 co 101.77 650 BR  9.899495 ghway
2603  104.72 co 102.26 225 VC 2473863 1in 99 | 5306 co 100 VC  8.113487
i S~ 4502 102.04 co 0 525 CO  98.03061 1 5401 101.93  SW 99 375 VC 1962946  1in25
4 ' /
L v A 3 g L - 3713 co 150 vC 11.45597 15606  101.25 co 98.65 225 Ve 31.7805  1in 138
Bean g | \ 7506  101.47 co 97.98 225 vC 12.72792 1in 33 | 5604 co 0 225 CO 1552417
——— - \ \ 3305  107.02 co 105.3 150 VC 2332381  1in167 | 3322 co 100 Ve 11.48509
Matton G157 5403  101.89 co 99.79 225 vC 12.96437 1in 14 '
7501 101.21 co 100.51 100 VC 2707397  1in100 1 i i
5101 105.65 co 104.05 150 vC 1.414214 1 All point assets follow the standard colour convention:
4412 co 100 VC 3471977 ! :
red- blue -
a1t co 100 Ve 2023158 : combined surface water
4401 103.28 co 0 375 vC 102.8834 ' brown - foul purple - overflow
3607 co 100 vC 14.2809 1
4703 101.04 co 99.77 225 VC  63.24555 1in 99 1
2201 106.99 co 105.45 150 VC  21.84033 1in 47 ' .
5415 co 100 vC 3.091213 . e Manhole ® Side Entry Manhole
6104  104.29 co 101.28 600 CO  8.062258 1in 37 ' HS
6303 1056  CO 0 225 VC 3721559 ' ¢~ Head of System C outfall
5504 co 0 225 VC  96.20985 1 ce
= N o 5601  100.88  CO 98.02 900 CO  99.95999  1in322 ! e Extentof Survey i Screen Chamber
PR | X =T/ o Ic .
2t | e —=f s 2702 co 0 150 vC 13.14503 . RE .
A L L e L2250 - — 3304 10745 CO 10454 225 VC 3517101 1in82 . ¢ Rodding Eye m " Inspection Chamber
: s 6503  101.47 co 97.61 375 vC 10 1in 100 1 & nlet (D Bifurcation Chamber
2106  114.39 sw 111.41 300 CO 2488187  1in 146 1 i
3331 co 100 PVC  20.12731 ! " Di i = Lamp Hole
L]
7204  101.15 co 98.47 600 CO  8.094105 1in7 , Discharge Point
6504 101.34 co 97.38 375 co 32.01562  1in 800 ' o' Vortex ok T Junction/ Saddle
7608  103.91 co 102.58 150 VC 5249762 1 &
2620 co 150 VC 4967798 ] o&F Penstock © catchpit
4651 102.09 co 100.94 150 VC  47.16991 1in 51 ' Valve Chamb
7606 co 0 225 Ve 69.35416 . J° Washout Chamber @ Valve Chamber
2303 109.52 co 106.1 225 VC 3544009  1in 118 '
4603 co 100 VC 2011344 ' & Valve ¥ Vent Column
7305 103.5 co 101.17 375 VC  76.96753 1in 18 1 W @ Vortex Chamber
7202 99.95 sw 98.4 225 vC 65.19202 : e AirValve =
6604 co 0 225 VC  41.10961 . - (@ Penstock Chamber
6614 101.17 co 100.33 150 vC 48.25971 ' e Non Return Valve
\ 2703 co 0 150 vC 28.63564 1 50 [j Network Storage Tank
At 3327 co 100 VC  10.77755 1 e Soakaway v
JIRE || 5419 co 100 vC 11.24266 , GU [C] Sewer Overflow
R et 2605 co 0 150 ve 41 . e Gully T
|1 N A 3300 co 0 750 BR  83.81527 . o o " ] Ww Treatment Works
6610 co 0 150 Ve 34.0147 1 e (Lascade A Ww Pumping Stati
4201 107.37  CO 0 450 VC 72,9776 1 A Flow Meter W Fumping Station
6401 103.01 co 100.06 225 VC  75.15318 1in 87 ' ° Septic Tank
2620 co 150 vC 14.08059 . " Hatch Box
w02 Mz CO 0 a7 o cereor ' o @ Control Kiosk
- : ! Oil Interceptor
6505  101.58 co 98.09 375 vC 15.81139 1 ® P
2606 co 0 150 vC 24.4499 ' &M Summit o
6502  101.31 sw 97.41 225 VC  39.29377 . bs "/ Change of Characteristic
7402 100.41 co 96.65 450 CO  67.11929  1in102 ' e Drop Shaft
7205  100.84 co 97.35 600 CO 6545383 1in 99 1 o
] . / 4501 co 0 450 co 37 1 e Orifice Plate
/ / / - ~9 ] | Elms Recreation Ground d 4 3 . 2518 co 100 VC 4874152 ,
.‘»'T‘“-E‘l"'d'“j:\ / &/ s S T R N N Pl ket 3705 10391  CO 10214 225 VC 3522783 .
Vo \ Yard )/ - / \ = 4705 10232 co 98.92 600 CO 7357309  1in204 '
L / 5417 co 100 VC 4688134 1
5420 co 100 vC 8.33252 1
2705 co 100 vC 10.70947 '
3706 102.27 co 99.73 225 VC  24.35159 1in 50 .
3504  105.53 co 104.43 150 VC 3162278 1in 20 '
4301 106.02 co 102.57 450 vC 83.9345 1in 42 1 MANHOLE FUNCTION
6506 co 0 150 vC 10.81665 1
5305 co 100 VC 5225208 !
2619 co 100 VC  2.889189 , FO  Foul
2606 co 0 150 VC  5.079745 '
6605  102.36  SW  101.81 225 Ve 5 1in7 ' SW Surface Water
6105  104.12 co 101.06 600 CO  83.06137 1in 32 1 CO Combined
6603 co 0 225 VC  50.80354 ' ombine
3407  104.58 co 102.03 300 vC 727595  1in125 .
7503 10152 CO 10022 150 VC 2137756  1in71 . OV Overflow
5304 co 100 vC 10.6949 1
2310 co 150 vC 9.03817 1
7408 co 150 vC 16.17626 '
4302 106.58 co 102.93 375 VC 3576873  1in238 .
7602  101.66 co 100.96 100 VC 4527692  1in 110 '
S : i, 5404  103.26 co 100.09 300 VC  26.35407 1in 88 1
Play Area (740 — = 7605 102.8 co 102.2 100 VC  27.66058 1in 95 1 SEWER SHAPE
- 3 3 6612 co 0 150 VC  23.08679 '
6202 co 0 100 co 1044031 1 Cl  Circular TR Trapezoidal
6409 co 100 vC 13.15102 '
2611 co 150 VC  8.660897 1 EG E AR Arch
4708 co 150 VC  4.113309 1 99
7507  101.66 co 97.26 450 CO  99.28242  1in 163 !
3427 co 150 VC  9.004835 , OV Oval BA Barrel
5402  101.85 co 98.9 225 VC  57.00877  1in143 '
3315 co 150 VC  3.478241 ' FT FlatTop HO HorseShoe
7502  107.15 co 0 225 vC 56.0803 1 .
PR 7705 10436 CO 10193 150 VC  20.88061 ' RE Rectangular UN Unspecified
2107  114.55 sw 111.24 300 co 19.14209  1in128 .
3612 co 150 VC  20.97413 . SQ Square
3403 104.55 co 101.13 375 VC 2729469  1in144 1
5406  103.75 co 101.45 225 vC 16.49242  1in 127 1
3317 co 100 VC  0.3963063 '
4202 co 150 vC 10.45152 .
3502 10524 co 100.21 450 co 17.46425  1in175 '
2504 106.24 co 0 300 vC 50 1 SEWER MATERIAL
3601 102.83 co 101.52 150 VC  29.83287 1in 76 1
1105 11458 FO 110.92 150 co 17.02407  1in 106 '
3203 106.63 co 105.52 150 vC 17.46425 ' AC  Asbestos Cement
7704 co 0 225 VC  40.02499 ' )
4403 103.79 co 100.94 375 vC 30.06659 1in 81 1 BR  Brick
7612 co 150 VC  5.868888 1
5603 100.93 co 0 900 co 14.56022 : PE  Polyethylene
7508  101.83  SW 98.62 225 VC 2061553  1in147 .
7603 102.62 co 0 100 vC 37.36308 ' RP  Reinforced Plastic Matrix
7307 co 100 VC  0.9043081 1
7401 co 0 225 VC  98.38699 ' CO Concrete
2433 co 150 vC 7.90425 '
5607 10209 SW  101.19 100 VC  24.18677 . CSB Concrete Segment Bolted
4414 co 100 VC  20.23459 1
4607 co 150 VC  5.903291 1
4704  100.92 co 98.54 600 CO 2325941  1in332 1 CSU Concrete Segment Unbolted
6702  103.87 co 102.94 150 VC  24.04272 1in 92 !
2305 co 150 VO 8500535 ' CC Concrete Box Culverted
2309 co 150 vC 14.48986 ' . .
6302 co 0 375 Vo 0940322 . PSC Plastic / Steel Composite
2401 106.7 co 105.7 150 vC 242731 1 . .
5405 10355 CO 1016 225 VC 2147091  1in143 ! GRC Glass Reinforecd Plastic
7409 co 150 vC 10.80177 . .
4701 10117  CO  100.12 150 VC  14.86607  1in83 . DI Ductile Iron
: 2104  114.52 FO 1111 150 CO 2561273  1in135 1 . .
Ny \ = 5 g < S 3 ¢ 6607 101.61 sw 150 vC 26.67566 ! PVC Polyvinyl Chloride
R /// L 53 [ | |& 3 e N = i 3328 co 100 vC 10.02935 '
\\ \'ﬁeams ) | : : . y X > AT 2503  106.22 co 100.59 450 vC 2751363  1in 183 . Cl  Castlron
\\ Medical Centre Dy == I | 27 o \ [ T T \ 7504  101.57 co 99.87 150 VC  38.20995 1in 41 '
A\ /,./ e - o ; ’ ~ € P \ 5 \ : 7701 104.08 co 102.01 225 vC 10.44031 1in 522 1 Sl Spun Iron
_,/\}\/ \ L —af’ e . o 7309 co 150 VC  20.54604 1
L \ i} p o O - 2 5 J { : . 7306 co 100 vC 10.06212 ! ST  Steel
X ) % 1 ? . 1
! -\ - \ \ : : | 2505  106.37 co 103.36 300 VC  27.01851 1in 12 .
'//'\ ( 3420 co 150 vC 14.00222 ‘ ' VC Vitrified Clay
= \ 6703  103.83 co 102.68 150 VC 5842089  1in102 1
3408 co 0 300 VC 2563201 ' PP Polypropylene
4109 co 150 VC 2594276 '
6301 105.37 co 0 225 VC 5069517 : :
1 P Pi
2604  104.99 co 101.85 225 VC 3042987  1in160 ' F tch Fibre
3708 co 150 vC 1.99235 1
4206 co 150 VC 1150354 ] MAC Masonry, Coursed
7505  101.34 co 100.09 100 vC 10.19804 !
6102 10481  CO 10331 100 CO  3.605551 , MAR Masonry, Random
3411 105.02  SW  102.89 150 VC 7615773 ' .
3615 co 100 VC  4.480613 1 U Unspecified
7616 co 150 VC 3479552 1
7203 10118  SW 99.93 150 VC  24.04163 1in 30 '
6606 10229  SW  100.44 100 vC 21.0238 .
6701 co 0 150 VC  24.99858 ' i .
o701 co 0 150 Ve 24.09858 . Address or Site Reference:
2514 co 100 VC  4.460152 1
: \ 4408 co 100 VC  3.350902 '
\ n-ﬂs\_\ \ S : ., . \ , . ss01 10585 CO fok4 22 Ve 4939638 ' GREATER MANCHESTER FIRE & RESCUE SERVICE
\ Silver \ ) S 3 %N\ — : : 1
A N S~ h A — > i 7709 FO 150 vC 12.10389 1
2302 11.2 co 109.27 225 VC  29.12044 1in 63 1 FIRE STATION BURY NEW ROAD’
2701 co 0 150 vC 31.257 !
2707 co 150 vC 12.35007 , WHlTEFIELD’
2612 co 150 vC 13.26681 '
2502 105.9 co 100.38 450 CO 5531727  1in369 1 MANCH ESTER’
3330 FO 100 vC 1.983302 1
6101 103.88 co 102.03 225 CO  9.486833 ' M45 7SY
2624 co 150 vC 9.76626 .
7201 101.83  SW  100.88 150 VC 5249762 1in 22 '
3702 co 0 225 VC  36.73738 1
2602  104.95 co 103.13 300 VC  6.708204 1in 15 1
6404 105.4 co 0 225 vC 14.31782 ' S | 1 1 250 D t 30/1 1 /2022
: S oo S ; T e ; A4 e 7607 co 0 225 vC 14.14214 cale: . ate:
Wi -~ 5 Y ) \ V- \ NS R = \ 1 - . -
Whitefield Garrick o s o2 Wy \ : e ; ; § = \ : 7601 101.33 co 0 150 vC 38 '
Theatre R A \ \ \) \ (X \ = 3 3503  105.46 co 0 375 vC 61 1
\ ) ; \ \ X . § : h 5505 co 100 VC  6.201948 1
6601 co 0 150 vC 13.0384 !
4702 103.86 co 101.32 225 VC  45.88028 1in 49 , Sheet: 1 Of 1
4551 103.05 co 101.95 150 VC  26.92582 1in 27 '
3415 co 150 vC 10.79334 1
7617 co 100 vC 1.607252 1
1 H .
CarPark 4610 co 100 VC  10.44868 . Printed by: Property Searches
6103  104.91 co 103.26 225 CO  8.544003 .
2706 co 150 vC 10.44988 '
5407  103.93 co 101.32 225 VC  49.09175 1in78 1
3708 co 0 150 vC 7 1
RS 6501 co 0 100 vC 11.04536 '
S s T 5203 co 0 225 VC  21.93171 .
AT 7509 101.62 sw 98.43 225 vC 30.08322 '
6608  101.59 co 98.13 225 VC 8544589  1in178 1 S EWE R U °
- nited
g . . . . . . . . . . . prg . . e gr . . 1
The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown. ) ey
: RECORDS Utilities
1
1
Crown copyright and database rights 2017 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights. '
' Water for the North West
1
1
1




4/26/23, 11:15 AM

wastewaterdeveloperservices(@uuplc.co.UkK <wastewaterdeveloperservices@uuplc.co.uk> Thu, Mar 2, 9:03 AM
to Brendan Howarth, Steve Thomas, Paul Airey

You are viewing an attached message. Flo_ Mail can't verify the authenticity of attached messages.

Good morning Brendan,

Thank you for discounting each part of the Surface Water Hierarchy, | would not object to a surface water connection
to the 375mm diameter public combined sewer within New Bury Road located West at a restricted discharge rate of 5
I/s, calculated using HR Wallingford IH124 edited to soil type 5.

This is subject to section 106 approval. | have linked below the connections application form and guidance.

https://www.unitedutilities.com/builders-developers/wastewater-services/sewer-connections/sewer-connection/

If I can be of any further assistance please do get in touch.

Kind regards

Ashleigh Bellerby
Assistant Developer Engineer

B

L Developer Services & Metering
CldImageoolpng@01D6AOA498957260Cu5t0mer Services

T: 07826891650
unitedutilities.com

If you have received a great service today why not tell us?
Visit: unitedutilities.com/wow

--------------- Original Message ---------------

From: Brendan Howarth [b.howarth@bghbolton.co.uk]

Sent: 24/02/2023 10:52

To: wastewaterdeveloperservices@uuplc.co.uk

Cc: s.thomas@bghbolton.co.uk; p.airey@bghbolton.co.uk

Subject: RE: Pre Development Enquiry for: Whitefield Fire Station, Bury New Road, Manchester, M45 7SY UU
Reference Number : 02929688

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments unless
you recognise the sender and know the content is safe.

Good Morning

Thank you for your previous response.

In accordance with the SUDs hierarchy we have been carrying out geotechnical investigations of the ground below

Whitefield fire station in order to assess its suitability for infiltration/soakaways.

Please find attached statement from our geotechnical consultant which indicates the ground is unsuitable due to

the potential of mobilising PFAS contamination within the ground.

Could you please provide an indication of the allowable flow rate for surface water into the local drainage

network.

https://mail.google.com/mail/u/0/popout?ver=pzgyeuplkjhu&msg=%23msg-f%3A1763057001787972498&attid=0.2

Pre Development Enquiry for: Whitefield Fire Station, Bury New Road, Manchester, M45 7SY UU Reference Number : 029...

a

7
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KEY FOR UNDERGROUND SERVICES

Btr)!l#" Water

—

Foul Water
3008 and above

Burfuce Water
rain

Surface Water Drain
300¢ and above

Combined Water
Drain

Combined Water Drain
3008 and above

End of trace ) EOT
Electric cables —E
HV cables HV HV HV
Gas —— GAS
Water — W
Te BT BT BT
Catv CATV CATV
CcCcrv CcCTv CCTv
Comms —— COM
Fibre Optics FO FO FO
Pipe PIPE PIPE
Vents
Fuel —F
Offsets -_— 00— 00— O0—— 00—
Vapour Recovery VR VR VR

Gauge Lines G G G
Unidentified GPR U-GPR U-GPR
Unidentified EML U-EML U-EML

Taken From E-TFR E-TFR

Assumed Routes GAS-AR GAS-AR

Empty Ducts ED ED ED

Earth Rod ER ER ER

Rising Main RM RM RM
Overhead —— OH O/H OH ——
Heating Pipes

Traffic Signals TS TS TS

Multi User MU MU MU

Trench Scar

Service Duct

Where chamber extents are significantly greater than the cover size, their approximate

extents are shown thus;

WM
CL 102.87 ™~ / ~
Crown 0.85d

ABBREVIATION KEY

assumed route

BD base ben
BD  backdro)
CP  cable pit

lown pipe

EBD external back drop
end of trace

EP electricity pole

FH fire hydrant

FL  flooded

G gully

GV gas valve

HOR head of run

HL  high level

IC_  inspection chamber

IBD internal back drop
L invert level
MH  manhole

PL  pit level

PR  pipe riser

RE  roddin

RWP rainwater "pipe
SIL  silted

SL  silt level

sV

|p valve
SVP soil vent pipe

TE  trapped exi

TFR  taken from records

TP telegraph pole

UDO unable to determine outfall
UTF  unable to find

UTL unable to lift

UTS unable to survey

CaTy _0.
1’4 %

AL 101.57

WL 101.60 \l,.IPTI' unathle_ to trace
SL 100.75 WL water" lovel
WM water

. X Crown 101.63 WO wash (T:t \EIE:Ive

O\O
CaTy

AL 101.58
WL 101.61
sLi0o ° UTILITY SURVEY NOTES
: o
ELECTROMAGNETIC AND/OR GROUND PENETRATING RADAR TECHMIQUES HAVE BEEN TO LOGATE AND MAP
o
\ UNDERGROUND LTI AND FEATURES ON THIS DRAWING. AUL HAVE MADE EVERY ENDEAVOUR TO MAKE SURE
T THE_INFORMA WITHIN THIS DRAWING IS ACCURATE AND OF THE HIGHEST QUALITY.
\ THE RESULTS FROM THESE TYPES OF SURVEYS ARE NOT INFALLBLE AND SHOULD THE LOCATION OR DEFTH OF
o TURES BE OF PARTICULAR IMPORTANCE TO A PROJECT, THEN IT IS STRONGLY ADVISED THAT TRIAL
AL 101.53 E \ EXCAVATIONS SHOULD IIRM SURVEY RESULTS.
WL 101.53 < AUL HAVE USED ALL RECORD DRAWINGS THAT WERE AVAILABLE TO US BY THE CLEENT OR BY THE STATUTDRY
) ‘ \ UTILITY PROVIDERS AT THE TIME OF THE SURVEY. ANY INFORMATION TAKEN FROM THESE DRAWINGS (IE PIPE SIZES,
SL 101.15 \ MATERIAL) IS NOT GUARANTEED. SERVICES LOCATED FROM RECORD DRAWINGS WILL BE SHOWN AND ANNOTATED AS
| TAKEN FROM (TFR). HISTORIC RECORD INFORMATION IS OFTEN INCOMPLETE/INACCURATE AND CANNOT BE
X Crown 101.66 \ + RELIED UPON.

A SINGLE LINE INDICATING A UTILITY MAY INDICATE THE PRESENCE OF MULTIPLE SERVICES WITHIN CLOSE PROXIMITY
'll'llli WHSOTHE. WHERE A SINGLE LINE TYPE IS SHOWN WE RECOMMEND HAND DIGGING WITHIN 0.5m. TO EXPOSE

Q/O

ALV —

WHERE QUOTED, DEPTH OF i/ STATED. DEPTHS ARE GENERALLY
WITHIN +/- 10X ACCURATE, BUT CANNOT BE GUARANTEED. ANY DEPTHS SHOWN ARE USUALLY TO THE TOP OF
THEEINIG%T“EMMD DRAINS ARE USUALLY TD INVERT (BASE OF DRAINAGE CHANNEL)
UNLESS OTHI E STATED.

AT AUL WE USE SKILLED STAFF AND MODERN CALIBRATED EQUIPMENT TO PERFORM OUR

SURVEYS. HOWEVER, THE
OF ANY UNDERGROUND SURVEY CANNOT BE 100% GUARANTEED AND WE CANNOT BE HELD
u.EFoRAmlmmm HOSE THAT COULD BE REASONABLY EXPECTED BY A COMPETEN

IL101.48
/ / AIL 10155 .
S

’ S WL 101.59 CONTRACTORS UTIISING OUR DRAWINGS FOR INTRUSIVE WORK SHOULD TAKE AL REASONABLE MEASURES TO WORK
/ "/ SL 101 04 SAFELY IN ACCORDANCE WITH HSG47 GUIDELINES "AVOIDING DANGER FROM UNDERGROUND SERVICES®.

T + +

$ AlL102.21 ~_

/ WL 102.13 S~
/ UTS Fully ~

SL 0.30d
Heavily Silted

&
<
/ IL 101.87,
AR
5 _ ,K’f_o"

- WL 101.91
Pit 99.83

AL 102.47
WL 102.13
UTS Fully

Heavily Silted

1w 0.30d

/N-Q&Q

o‘: o
[l

Disclaimer

Only manholes that were accessible on site during survey
other manholes may be present but covered
all invert levels taken where possible at main channel

Man Entry to sewers has not been undertaken. Depths, Pipesizes etc
are measured from the ground. All sewers and inverts to be checked
prior to any works commencing on site. The CAD Room Ltd are

not resposible for manholes, services, information not surveyed which
may have an impact on site development.

Boundaries shown are physical and may not represent legally conveyed

Unit 1 Arden Business Centre
Horsfield Way

Bredbury Ind. Estate
Bredbury

SK6 25U

T: 0161427 0348

Client :
GMCA

Location:
Whitefiled Fire Station

2W 1 Empty—
0.70d

Comments:
Drawing Number: |01-S-1072-GM Fire Stations |Revision: A
Date: | 10.02.2022 Scale:|1:100 @ A0

Drawn By: | LK Checked By: [CG
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Flo Consult UK Ltd Page 1
4 Market Square Whitefield Fire Station
0ld Amersham Greenfield Run-Off e

Buckinghamshire, HP7 0DQ

Rate Calculations

Date 25/04/2023
File

Designed by MDS
Checked by MDS

Innovyze

Source Control 2020.1.3

IH 124 Mean Annual Flood

Input

Return Period (years) 100 Soil 0.450

Area (ha) 50.000 Urban 0.730
SAAR (mm) 1056 Region Number Region 10

Results 1/s

QBAR Rural 355.4
QBAR Urban 824.1

Q100 years 1305.9

Ql year 717.

Q2 years 840.
Q5 years 1009.
Q10 years 1090.
Q020 years 1164.
Q25 years 1183.
Q030 years 1198.
Q50 years 1237.
Q100 years 1305.
Q0200 years 1401.
0250 years 1429.
Q1000 years 1610.

W OO WO OoONO WU OO
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Flo Consult UK Ltd

Page 1
4 Market Square Whitefield FS
0ld Amersham Greenfield Run-Off
Buckinghamshire, HP7 0DQ Rates Calculartions
Date 28/06/2023 Designed by MDS
File Checked by MDS
Innovyze Source Control 2020.1.3

Greenfield Runoff Volume

FEH Data
Return Period (years) 100
Storm Duration (mins) 360
FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476
Data Type Point
Areal Reduction Factor 1.00
Area (ha) 0.189
SAAR (mm) 1024
CWI 123.419
SPR Host 47.000
URBEXT (USER) 0.5000

Results

Percentage Runoff (%) 56.95
Greenfield Runoff Volume (m?3) 72.443
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Flo Consult UK Ltd

4 Market Square
0ld Amersham

Buckinghamshire,

Whitefield Fire Station
Pre-Development SW

HP7 0DQ Run-0ff Calculations

Date 25/04/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

2
2013

GB 380483 406476 SD 80483 06476

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (%) 100

Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200

Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage
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)

Number of Input Hydrographs 0

Synthetic Rainfall Details

Rainfall Model FEH
Return Period (years) 2
FEH Rainfall Version 2013

Site Location

GB 380483 406476 SD 80483 06476

Data Type Point
Summer Storms Yes
Winter Storms Yes

Cv (Summer) 0.750
Cv (Winter) 0.840

.000
.000
.800
.000
60

1

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
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Page 2

4 Market Square
0ld Amersham
Buckinghamshire, HP7 0DQ

Whitefield Fire Station
Pre-Development SW
Run-0ff Calculations

Date 25/04/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

Synthetic Rainfall Details

Storm Duration (mins) 30
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Flo Consult UK Ltd Page 3
4 Market Square Whitefield Fire Station

0ld Amersham Pre-Development SW

Buckinghamshire, HP7 0DQ Run-0ff Calculations

Date 25/04/2023 Designed by MDS

File Checked by MDS

Innovyze Network 2020.1.3

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

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

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

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 1 15 Winter 2 +0% 30/15 Summer 101.619
1.001 2 15 Winter 2 +0% 30/15 Summer 101.559
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
1.000 1 -0.106 0.000 0.54 23.2 OK
1.001 2 -0.066 0.000 0.83 35.8 OK
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Page 4

4 Market Square
0ld Amersham

Whitefield Fire Station
Pre-Development SW

Buckinghamshire, HP7 0DQ Run-0ff Calculations
Date 25/04/2023 Designed by MDS
File Checked by MDS
Innovyze Network 2020.1.3
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

300.0 DVD Status OFF
Fine Inertia Status OFF

Margin for Flood Risk Warning (mm)
Analysis Timestep

DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 1 15 Winter 30 +0% 30/15 Summer 102.032
1.001 2 15 Winter 30 +0% 30/15 Summer 101.896
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
1.000 1 0.307 0.000 1.19 51.3 SURCHARGED
1.001 2 0.271 0.000 1.92 83.2 SURCHARGED
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Page 5

4 Market Square
0ld Amersham

Pre-Development SW

Whitefield Fire Station

Buckinghamshire, HP7 0DQ Run-0ff Calculations
Date 25/04/2023 Designed by MDS

File Checked by MDS
Innovyze Network 2020.1.3

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

for Storm

Simulation Criteria

o

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

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

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

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

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

300.0 DVD Status OFF
Fine Inertia Status OFF

Margin for Flood Risk Warning (mm)
Analysis Timestep

DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 1 15 Winter 100 +0% 30/15 Summer 102.374
1.001 2 15 Winter 100 +0% 30/15 Summer 102.149
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN  Name (m) (m?) Cap. (1/s) (mins) (1/s) Status  Exceeded
1.000 1 0.649 0.000 1.54 66.5 SURCHARGED
1.001 2 0.524 0.000 2.49 107.9 SURCHARGED
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4 Market Square
0ld Amersham

Buckinghamshire,

HP7 0DQ

Whitefield Fire Station
Pre-Development SW
Run-0ff Calculations

Date 25/04/2023
File

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

Simulation Criteria for Storm

Number of Input Hydrographs 0

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow

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

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 FEH

Return Period (years) 2
FEH Rainfall Version 2013

Site Location GB 380483 406476 SD 80483 06476

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

Cv (Winter) 0.840

Storm Duration (mins) 30

.000
.000
.800
.000
60

1

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
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Page 2

4 Market Square
0ld Amersham

Whitefield Fire Station
Pre-Development SW

Buckinghamshire, HP7 0DQ Run-0ff Calculations
Date 25/04/2023 Designed by MDS

File Checked by MDS
Innovyze Network 2020.1.3

Summary Wizard of 360 minute 100 year Winter I+0% for Storm

Simulation Criteria

o

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

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

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

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

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

300.0 DVD Status OFF
Fine Inertia Status OFF

Margin for Flood Risk Warning (mm)
Analysis Timestep

DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 0O
Water Surcharged Flooded
US/MH US/CL Level Depth Volume Flow /
PN Name Event (m) (m) (m) (m3) Cap.
1.000 1 360 minute 100 year Winter I+0% 103.000 101.574 -0.151 0.000 0.24
1.001 2 360 minute 100 year Winter I+0% 103.000 101.497 -0.128 0.000 0.39
Pipe
US/MH Overflow Discharge Flow
PN Name (1/s) Vol (m3®) (l/s) Status
1.000 1 88.753 10.3 OK
1.001 2 145.324 16.9 OK
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EX 3750 CW Sewer >

Foul and surface water to discharge to existing
375@ combined water sewer at peak rates of:
Fw - 1.01s

SwW - 5.01l/s

Discharge rates and connection subject to
Section 106 agreement with United Ultilities,
and local authority approval.

CW - 1500 - TBC - TBC

Bypass Separator Note

Make - Kingspan Klargester

Type - NSBEO010

Length - 2.069m

Diameter - 1.220m

Cover level - 80.500m

Base Level - 77.300m

Inlet Invert - 78.750m (1.750m from cover)
Outlet Invert - 78.650m (1.850m from cover)

NOTE:Klargester units to have a 100mmg PVC
vent pipe connection. End of pipe to extend 2.4m
above ground and be topped with a vent cowl.

General Drainage Notes:

) Uu CWMH
REF: 4401

EX 375@ CW Sewer

Surface Water Attenuation Tank Flow Control Chamber Wash Down and Silt Unit
Make - Wavin Type - Hydro-Brake Make - Kingspan Kargester
Model - AquaCell Core-R Range - Optimum Type - W1/080
Length - 36.00m Invert Level - 106.610 Length - 3.200m
Width - 3.00m Design Head - 1.390m Diameter - 2.020m
Area - 108.00m? Design Flow - 5.00 I/s Capacity - 8000 litres
Depth - 1.200m Diameter - 100mm Max Flow - 22.001/s
Volume - 129.000m* Unit Reference: Cover Level - 103.000m
Pipe Inlet - 100.780 MD-SHE-0100-5000-1390-5000 Base Level - 101.585m
Tank Invert - 100.780 Inlet Invert - 102.050m (0.950m from cover)
Tank Crown - 101.980 Outlet Invert - 102.000m (1.000m from cover)
Tank Cover - 0.900m
NOTE:Klargester units to have a 100mmg PVC vent
pipe connection. end of pipe to extend 2.4m above
ground and be topped with a vent cowl.
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Existing details shown on this drawing including
kerblines, existing drains, chambers, sewers,
pipework, stub connections where new connections,
diversions or abandonment are shown, invert levels
and pipe sizes shall be checked and confirmed to the
engineer prior to the commencement of any works.
Any discrepancies shall be reported to the engineer
for action prior to any new construction.

All existing drainage depths, size and conditions, to
which the proposed drainage is to connect, are to be
confirmed prior to the commencement of any drainage
works.

All drainage works shall be carried out in accordance
with the requirements of the local authority and in
conjunction with all relevant British Standards, Codes
of Practice and 'Sewers for Adoption' 7th Edition and
addendums as appropriate.

All drainage shall comply with the typical drainage
construction details and the requirements of BS EN
752.

Access covers and frames shall comply with the
loadings specified and to BS EN 124 and kitemarked
or if recessed covers are specified then in accordance
with FACTA association equivalent.

All underslab drainage shall be clear of foundations
unless shown otherwise with long radius bends kept to
a minimum and used where unavoidable.

At least one soil pipe at the head of each foul run shall
be vented to the atmosphere.

All private drainage pipework for foul and surface
water systems have been designed on the basis of
UPVC to BS EN 1401-1, unless noted otherwise.

Where new drainage is situated within 5 metres of new
or existing trees the pipework shall be encased in
concrete to reduce the risk of root ingress.

Concrete encasement of the pipework shall be
required where the vertical clearance between two
pipes crossing is less than 300mm.

All existing drainage shall be assumed to be 'live' and
shall be maintained at all times during the works.
Existing drainage shall be reconnected to the new
drainage system unless proven to be redundant for
abandonment. All existing drainage to be abandoned
shall be sealed by appropriate means.

Upon completion all new drainage installation together
with any existing drainage retained shall be jetted and
CCTV surveyed upon completion. Contractor to
ensure that the drainage system is fully operational,
free of excess debris/silt and all identified faults
rectified.

HEALTH & SAFETY: The works shall be carried out
by specialist competent and experienced contractors.
All operatives shall have received full and appropriate
training with appropriate qualifications for the
operations they are required to undertake. All work
shall be carried out in accordance with the relevant
Health & Safety Regulations.

status

PRELIMINARY

This drawing is ©Bradshaw Gass & Hope LLP and is not to be copied,
reproduced or re-distributed either in whole or in part without the prior written
permission of the originator.
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1 | DEEP SOAKAWAY MANHOLE 20.04.23

Drainage Key:

Proposed Surface Water

Proposed Foul Water

Proposed CW Water

Existing CW Sewer
oRWP Rainwater Pipe

°FP Foul Down Pipe
1 acolim acolim acolin Surface Water Channel Drain

1 ACONIE AcO NN AcolIN Foul Water Channel Drain

G == External Surface Water Gully
Development Boundary
N
15 20m

1:125

Site Specific Drainage Notes:

Rainwater pipe and foul down pipe locations to be
confirmed by Architect prior to the commencement of
drainage works. Design subject to change once
known.

Final external levels to be confirmed. Manhole and
inspection cover levels subject to change once final
external levels are known.

Existing combined network (to which the foul and
surface water is connecting / discharging) location,
size and depth to be confirmed prior to the
commencement of any drainage works. Design
subject to change once known.

Connection to 3750 sewer subject to Section 106
agreement with United Utilities. No connection unto
approval issued.

All foul water pipes to be 1009, and all surface water
pipes to be 1509 unless shown otherwise.

Foul water down pipes to have rest bend invert of
450mm below finished floor level, unless stated
otherwise.

Rainwater pipe to have rest bend invert of 600mm
below finished floor level unless stated otherwise.

Surface and foul water discharge to sewer subject to
Section 106 agreement with United Utilities. No
drainage work to commence until approval has been
received.

All existing drainage found on-site to remain live
unless proven to be redundant. Survey of existing
drainage to establish network to be carried out prior to
the commencement of work on site.

Drainage Specifications

Foul water pipes to be Polypipe to BS EN 1401-1 or
similar.

Surface water pipes to be Polypipe Ridgidrain or
similar.

Manholes to be Precast Concrete by FP McCann or
similar

Inspection chambers to be Polypipe or similar.
Channel and Threshold Drains by ACO or similar.

Flow control to be Hydro-Brake by Hydro International
or similar.

Attenuation tank to be WAVIN AquaCell Core-R or
similar.
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P1 | FIRST ISSUE MDS | 21.04.23
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40 KN/mm? MORTAR OR RESIN, BED AND —.
HAUNCHING TO COVER AND FRAME. AN

2-4 COURSES CLASS B ENGINEERING —
BRICKS, PRECAST CONCRETE MASONRY
UNITS OR PRECAST CONCRETE COVER
FRAME SEATING RINGS. MORTAR OR

APPROVED RESIN COMPOUND TO BE
MIN. 40 KN/mm?

PRECAST CONCRETE MANHOLE —<
SECTIONS, AND REINFORCED PRECAST
COVER SLAB AND REDUCING SLAB TO BE
BEDDED WITH MORTAR, PROPRIETARY
BITUMEN, RESIN, MASTIC OR SEALANT
STRIPS THAT HAVE THE APPROVAL OF

THE PC MANUFACTURERS. ALL SLABS

TO BE HEAVY DUTY.

MIN. 150 GRADE C20 CLASS 2 SULPHATE ———=

RESISTANT CONCRETE SURROUND.

GRANOLITHIC CONCRETEORHIGH —————————={ ¢

STRENGTH CONCRETE TOPPING TO BS
8204 PART 2 TO BE BROUGHT UP TO A
DENSE SMOOTH FACE MIN 40 THICK.

ROCKER PIPE WITH FLEXIBLE—"
COUPLINGS

BOTTOM CHAMBER SECTIONTOBE  —
BUILT INTO BASE CONCRETE BY MIN. 75

DISTANCE BETWEEN TOP OF PIPE AND —
UNDERSIDE OF CHAMBER RING TO BE
MIN. 50 TO MAX 300

B ~ 600 x 600 OPENING A
600x 600 RECESSED AND D400 COVER
~— /%
o2
©3 § V%77 -
g é el od |
=p o b — PLASTIC ENCAPSULATED DOUBLE STEP | O ‘ o
— ‘ RUNGS TO BS1247 PARTS 1, 2 AND 3. AT ) — | P) JOINT TO BE AS CLOSE AS POSSIBLE TO—
‘ 250 SPACING. FACE OF MANHOLE TO PERMIT
: SATISFACTORY JOINT & SUBSEQUENT
d d MIN. 600 SQUARE OR CIRCULAR CLEAR hd hd MOVEMENT
== OPENING BEHIND STEPS. —
|
" § L\ W L\
’ — g — a
=
| g |
d £ d BENCHING SLOPE TO BE BETWEEN 1IN - d 1200 /1500 d STEP RUNGS.
R — § 10 AND 1 IN 30 S
d § ! g B CONNECTIONS INTO MANHOLE ARE TO — d hd
—_ g . BE LAID SOFFIT TO SOFFIT UNLESS N
S STATED OTHERWISE. CONTRACTOR .
SHALL ENSURE ADEQUATE FALL -
d | ol PR 100 Mi ACROSS MANHOLE. ] MIN.225 | d
. M. 500 MINIMUM WIDTH OF BENCHING TO BE 500
L a1 " S W
— 8 =
i 600mm Min N
a'E Pl 'a
a Pa)
: .
. .
4
p / A a . . 9
, w0 . ,
) - - & “ T P ! :
N INVERTS WITHIN MANHOLE TO BE — . |
: FORMED FROM HALF ROUNDED
MIN. 100 MIN. 100
~ PREFORMED CHANNELS 150 150
h \\ |
" CONCRETE BASE 225 THICK TO
UNDERSIDE OF PIPE.

PIPE JOINT WITH CHANNEL TO BE
LOCATED MIN. 100 INSIDE FACE OF
CHAMBER

2-4 COURSES CLASS B ENGINEERING
BRICKS, PRECAST CONCRETE
MASONRY UNITS OR PRECAST
CONCRETE COVER FRAME SEATING

SECTION A-A

SECTION B-B

MANHOLE TYPE B

CIRCULAR PRECAST CONCRETE MANHOLE DETAIL

(DEPTH MORE THAN 1.50m TO TOP OF PIPE)

RINGS. MORTAR OR APPROVED RESIN
COMPOUND TO BE MIN. 40 KN/mm?
MAX. 675
(FROM COVER

TO FIRST RUNG)

PRECAST CONCRETE MANHOLE SECTIONS,
AND REINFORCED PRECAST COVER SLAB
AND REDUCING SLAB TO BE BEDDED WITH
MORTAR, PROPRIETARY BITUMEN, RESIN,
MASTIC OR SEALANT STRIPS THAT HAVE THE
APPROVAL OF THE PC MANUFACTURERS.

BOTTOM CHAMBER SECTION TO BE BUILT-
INTO BASE CONCRETE BY MIN. 75. \ .

750 x 600 OPENING
750 x 600 D400 SOLID COVER

MIN. 600 SQUARE OR CIRCULAR CLEAR

DISTANCE BETWEEN TOP OF PIPE AND
UNDERSIDE OF CHAMBER RING TO BE
MIN. 50MM TO A MAX 300MM

PIPE JOINT WITH CHANNEL TO BE

LOCATED MIN. 100 INSIDE FACE OF
CHAMBER

SECTION A-A

CONCRETE BASE 225 THICK
TO UNDERSIDE OF PIPE.

JOINT TO BE AS CLOSE AS POSSIBLE TO FACE OF MANHOLE TO

PERMIT SATISFACTORY JOINT & SUBSEQUENT MOVEMENT

| Z OPENING BEHIND STEPS. \ | /i
7777 1 - Ll PLASTIC ENCAPSULATED DOUBLE STEP RUNGS TO _ _ el :
A | 1 BS1247 PARTS 1, 2 AND 3. AT 250 SPACING. EREE ;
u : o | g CONNECTIONS INTO MANHOLE ARE TO BE
| | MIN. 150 CONCRETE SURROUND IN UNSTABLE GROUND 3 MIN. 225 LAID SOFFIT TO SOFFIT UNLESS STATED
; OR HIGH WATER TABLE. OTHERWISE, MIN. 150 ] ; ‘ OTHERWISE. CONTRACTOR SHALL ENSURE
hr | b BACKFILL CAPPING MATERIAL IN NON-VEHICULAR I 1200 ‘| ADEQUATE FALL ACROSS MANHOLE.

1 AREAS OR MIN. 150 TYPE 1 BACKFILL IN VEHICULAR ‘ | v -

o *71:?: 5 AREAS. | —] i g . o ccone o . STEP RUNGS
; ; RANOLITHIC CONCRETE OR HIGH

- g : ] BENCHING SLOPETOBE —— [ MIN. 500 | U STRENGTH CONCRETE TOPPING TO BS 8204
B | 8 BETWEEN 1IN 10 AND 11N 30 ‘ | . PART 2 TO BE BROUGHT UP TO A DENSE
e — ‘ ol |- SMOOTH FACE MIN 20 THICK.
. - 1 - g Vol - 1 T A
v | < % N N
| N i s MINIMUM WIDTH OF
; : ; SR BENCHING TO BE 500
3 : = y < N < . )
] | ] y N n a <
. b AN INVERTS WITHIN MANHOLE TO BE FORMED FROM ——+— | w ‘
MIN. 100 | MIN. 100 HALF ROUNDED PREFORMED CHANNELS 150

| [——

MANHOLE TYPE E

SECTION B-B

CIRCULAR PRECAST CONCRETE MANHOLE DETAIL

(DEPTH LESS THAN 1.50m TO TOP OF PIPE)

> .
SADDLE CONNECTION —
b [—® N
SHORT 45° RADIUS BEND RN
>
5
b L
' 4 >
[N » P '
o M \ 1
DIRECTION OF FLOW MAIN PIPE 2
/.

PIPE BEDDING CLASS S
GRANULAR PIPE SURROUND

45° OBLIQUE JUNCTION

TYPICAL 45° PIPE JUNCTION

CONNECTION DETAIL

GROUND BEAM (REFER TO
STRUCTURAL DRAWINGS)

MINIMUM WIDTH OF
BENCHING TO BE 225

PLAN

SHORT LENGTHS OF ROCKER PIPES
WITH FLEXIBLE COUPLINGS

150 MIN ‘ 150 MIN
150 MIN \ Q 150 MIN
}4—.. : z <—>+
— - 1000 E——
600 ROCKER PIPE ‘ 150 MIN 3 150 MIN ‘ 600 ROCKER PIPE
I I S s I
D

150 MIN 150 MIN

200mm SLEEVE THROUGH GROUND
BEAM / FOUNDATION FOR 1009 PIPE

TYPICAL PIPE THROUGH GROUND BEAM /

FOUNDATION DETAIL

SHUTTERED EXTERNAL RIBS _ 1508 | f+(aq|trm)
4600 POLYPROPYLENE RAISING PIECE / /
FOR DEPTH UNDER 1.20m, 3400 NN =
POLYPROPYLENE REDUCED RAISING SN 3
PIECE FOR DEPTH ABOVE 1.20m (TO z
SUIT INSPECTION CHAMBER BASE BY FONINE =
OSMA OR EQUIVALENT APPROVED) NN
) \\/\\ o

4600 POLYPROPYLENE //\ > .

INSPECTION CHAMBER BASE NN

(BASE TYPE TO SUIT SEE //\/\/

INSET) BY OSMA OR JAZA

EQUIVALENT APPROVED \\ \\ o

NOTE: STRAIGHT & BEND -

PIPEWORK COMBINATION TO / 1:40 PREFORMED FALL

MAIN RUN TO BE DETERMINED / —

BY CONTRACTOR ON SITE — =]

1.

460mm OPENING LESS THAN 1.20m DEEP
350mm REDUCED OPENING MORE THAN 1.20m DEEP
540x540 RECESSED COVER
-

ARCHITECTS
FINISHES N

s

ARCHITECTS
Y FINISHES

N

MIN 150 GEN 1/ST2
7

SN ,
DRI, Xy \\///\\///\// N2

SHORT LENGTH OF PIPE—
(600mm LONG) TO BE USED ON ALL
INCOMING/OUTGOING CONNECTIONS

FLEXIBLE ADAPTORS BETWEEN POLYPROPYLENE

500
y W o
- L .
CONCRETE SURROUND /\\//\ > o 2 ]

N SESENNIELTES

\

MIN 150 GEN 1/8T2
CONCRETE BASE

ROCKER PIPE
(600mm LONG) TO BE USED
ON ALL INCOMING/

CHAMBER & CAST IRON OR CLAY PIPEWORK
(BY TIMESAVER OR HEPWORTH OR EQUIVALENT APPROVED)

NOTES:

HEAVY VEHICULAR AREAS.

MAXIMUM INCOMING/OUTGOING PIPE
DIAMETER SHALL BE 100 OR 150Q.

THIS CHAMBER IS NOT TO BE USED UNDER

OUTGOING CONNECTIONS

NOTE:

COVERS TO BE ORIENTATED BY
CONTRACTOR ON SITE TO SUIT PAVEMENT
FINISHES.

COVERS SHOULD NOT STRADDLE TWO
PAVEMENT FINISHES.

asoffmy+| | S
8

FLOW(1:44) (Afm)+| | 1500

+(A0‘ 0mm)

1509

3x150Q INLET

POLYPROPYLENE
INSPECTION CHAMBER BASE

1009

5x100Q INLET
POLYPROPYLENE
INSPECTION CHAMBER BASE

|.C. TYPE 2 BASE TYPES

PPIC

POLYPROPYLENE INSPECTION CHAMBER

1200x675 OPENING WITH
1200x750 COVER FRAME TO BE

GRADE D400 TO BS EN124 REFER TO
BEDDED AND HAUNCHED DRAINAGE
PULL WITH MORTAR LAYOUT
HANDLE
N\ PRECAST CONCRETE
MANHOLE SECTIONS, AND
ESE %F;’ECR';EI j REINFORCED PRECAST COVER
ROPE B |_l T SLAB AND REDUCING SLAB TO
. / BE BEDDED WITH MORTAR,
g 600 !74 PROPRIETARY BITUMEN,
L ‘ ‘ A RESIN, MASTIC OR SEALANT

CONCRETE SURROUND
GRADE GEN3 150THK.
(SULPHATE RESISTING)

LIFTING EYES IN

STRIPS THAT HAVE THE
APPROVAL OF THE PC
MANUFACTURERS.

CONCRETE SURROUND

CONCRETE RINGS
TO BE POINTED

NEOPRENE RUBBER
GASKET

ROCKER PIPE WITH FLEXIBLE

COUPLINGS

PIVOTING BY-PASS
DOOR OPERATING
STEEL ROPE

HYDRO-BRAKE FLOW
CONTROL BY HYDRO
INTERNATIONAL.

REFERTO
DRAINAGE

.. OUTLET PIPE

LAYOUT

=1—— GRADE GEN3 150THK.
(SULPHATE RESISTING)

INLET PIPE

15090 OUTLET PIP|
CONTINUED TO
VERTICAL FACE OF
MOUNTING BLOCK

SURFACE OF
JOINT
ROUGHENED TO
PROVIDE KEY

225mm GEN 3
CONCRETE BASE

CONCRETE BASE TO BE BEDDED

ON WELL COMPACTED

FORMATION MADE GROUND TO
BE REMOVED & REPLACED BY
GRANULAR BEDDING MATERIAL

|-

GRADE GEN3 CONCRETE

(SULPHATE RESISTING)

NOTE:

HYDRO INTERNATIONAL TO CONFIRM REQUIRED
HYDRO-BRAKE AND SUBSEQUENT SUMP DEPTH.
HYDRO INTERNATIONAL SPECIFICATION BASED ON
DATE GIVEN ON THE DRAINAGE LAYOUT DRAWING

FLOW CONTROL MANHOLE DETAIL

CONTROL MANHOLE NOTES

ALL DIMENSION ARE IN MILLIMETERS

PRECAST CONCRETE UNITS TO BE BS5911 PART 200 AND TO BE
CONSTRUCTED WITH A MINIMUM CLASS 3 SULPHATE RISISTING
CEMENT.

ALL INSITU CONCRETE TO BE CLASS STANDARD MIX ST4 (GRADE C20)
IN ACCORDANCE WITH SECTION 4 OF BS5328 PART 2.

MATERIALS FOR JOINTING MANHOLE RINGS TO BE A RUBBER
BITUMEN COMPOUND OF APPROVED MANUFACTURER 'TOKSTRIP' OR
SIMILAR.

ALL BRICKWORK TO BE CLASS B ENGINEERING -2 COURSES MIN:4
COURSES MAX; 225mm THICK - BS5628 PART 3.

20mm THICK GRANOLITHIC CONCRETE BENCHING TO BE BROUGHT
UP TO A DENSE SMOOTH FACE NEATLY SHAPED AND FINISHED TO
ALL BRANCH CONNECTIONS. WHERE BENCHING IS LESS THAN 450mm
WIDE, SLOPE TO BE 1:10; MORE THAN 450mm, 1:30

PIPES ENTERING MANHOLES TO HAVE A FLEXIBLE JOINT AS CLOSE
AS FEASIBLE TO OUTSIDE FACE OF ANY STRUCTURE INTO WHICH
THE PIPE IS BUILT IN ORDER TO FACILITATE MOVEMENT OF THE
JOINT.

THE LENGTH OF THE NEXT PIPE (ROCKER PIPELINES, BEDDING,
LAYING AND JOINTING OF PIPES AND BACKFILLING OF TRENCHES
SHALL BE IN ACCORDANCE WITH THE W.S.A.SPEC 'SEWERS FOR
ADOPTION' - 6TH EDITION TOGETHER WITH ANY LOCAL AUTHORITY
REQUIREMENTS.
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COMPRESSIBLE BOARD AT
ONE END OF SLEEVE

— -
UNDER UNDER UNDER UNDER PN R N The originator shall have no responsibility for any liability, loss, cost, damage or
VEHICULAR NON-VEHICULAR VEHICULAR NON-VEHICULAR " A expense arising from or relating to any use of this document other than for its
AREAS AREAS AREAS AREAS . ; intended purpose on this project.
R L PR ) This drawing shall be read in conjunction with all other relevant drawings,
v specifications and associated documentation. Any discrepancies, errors or
PAVEMENT ——— TOPSOIL OR PAVEMENT TOPSOIL OR omissions are to be reported to the originator before proceeding with work.
CONSTRUCTION FOOTPATH CONSTRUCTION FOOTPATH 2 4
CONSTRUCTION f CONSTRUCTION ( - 1 PROPOSED GROUND JE— PROPOSED GROUND A!It:imensiorlw(s are to be checked on site by the contractor prior to proceeding
+ o+ LEVEL LEVEL with any work.
‘ . v v
vt : N ~ N ~ 7 7 N ~ ~ N N ~ X NN
e 3 ‘ NN NSO IS PN SIOIOITIN o
+ o+ S X KUK R 4 NS N4 Hazard Identification
. N \// 9 2 % /\ N \\/ /\ h /\/\ A
L . NN RO B SN NSNS
SELECTED AS DUG MATERIAL + + SELECTED AS DUG MATERIAL : ¢ | hazard d
_—— (MAXIMUM AGGREGATE SIZE + + + 4+ |+ + + + | (MAXIMUM AGGREGATE SIZE re azar ate
40MM) + + + + T 4+ + + 4+ 40MM) ELOE&F'E'I—'EGP(';EI\E’VEC\)/F;')(
+ + + + |+ + + o+
GRANULAR — + + + + 4 + + ¥ 5 COMPRESSIBLE BOARD,
MATERIAL + 4 + +1+ + .« - " PRECUT TO FINISHED CLASS Z CONCRETE PIPE
M CONCRETE SURROUND & PIPE BEDDING & SURROUND
GRANULAR + + + + 7 4+ + + 4 & LEFT INSITU
MATERIAL + Fe+ + |+ 4+ + +
+ + + + 4+ + + + +
PR D FLEXIBLE JOINT DETAIL v v
N . D N . D
P R IS FOR CONCRETE ENCASED ' '
_z ° T A A BASE OF .- TOP OF CLASS Z BASE OF .-
53 SURROUND & BED 0 ° R = SLEEVE JOINTED PIPES FOUNDATION | " . N D(LESS THAN 1.0m) CONC. SURROUND FOUNDATION | , =", P D(GREATER THAN 1.0m)
b : o : v | v t ; )
v > 7 / >
T = T NN N2 NN NN b g NN NN V2NN N
~— GRANULAR MATERIAL SURROUND . o© i?“:;gg%?%‘g&%’?m N e NN c 45°
& BED. 4/10, 4/20 10/20 GRANULAR o s Y N £ o
MATERIAL (AS PER SPECIFICATION : \ : 2 O A
FOR HIGHWAY WORKS) FOR PIPES N o — — EXISTING OR PROPOSED / ~ EXISTING OR PROPOSED 2 ) N
©  GREATER THAN 225@. FOR PIPES ’ SSo< 18mm THICK MINIMUM Cn S e R BUILDING FOUNDATIONS P I > BUILDING FOUNDATIONS a Qe O”’o >
225 & BELOW 4/10 GRANULAR - 0 ) : TP e e . K% \
MATERIAL TO BE USED 0. " o T R [ R TRENCHES LESS THAN 1.0m FROM FOUNDATIONS: S TRENCHES GREATER THAN 1.0m FROM FOUNDATIONS (0@/% %
: . Tl R A B WHERE SOFFIT OF PIPE IS LOWER THAN BOTTOM o & WITHIN 45° FOUNDATION ZONE OF INFLUENCE: 1650
1 =z — . g T OF FOUNDATION, USE CLASS Z (GEN 3/ST4) CONCRETE SURROUND. - WHERE SOFFIT OF PIPE IS LOWER THAN R
5= _ . C N TOP OF CONCRETE SURROUND TO BE NOT LOWER \ BOTTOM OF FOUNDATION & WITHIN 45° FOUNDATION TOP OF CLASS Z (GEN 3/ST4)
1- 8 | MIN. GRANULAR SURROUND -0 o . e oL | |8 MIN. CONCRETE ENCASEMENT 2 2, THAN BOTTOM OF FOUNDATION. N\ ZONE OF INFLUENGE USE CLASS Z (GEN 3/ST4) CONCRETE CONC. SURROUND
S [FPED BT (mm) 02 ) .. . Lo - PPED DT mm) [ D2 (mm) R S BEDDING & SURROUND. TOP OF CONCRETE v
(C) (mm) c i (€) (mm) RN T e CLASS Z (GEN 3/ST4) CONCRETE S BTSRRI N TO BE NOT LOWER THAN DISTANCE >,
700 150 250 D1 D D1 100600 1750 150 S T N PIPE PROTECTION (REFER TO DETAIL < SN \\\/\\ FROM FOUNDATION(D) MINUS 150mm. SIS
D2 (TRENCH WIDTH) I | - L e ) I T D7 FOR DETAILS) \\///\//\//\,///\ N
150 150 600 0 BE USED UNDER. 675 150 170 L 7 AR TRENCHES GREATER THAN 1.0m FROM FOUNDATIONS A ()
TO BE USED UNDER: 225 150 700 TO BE USED UNDER: 750 150 190 R \ U e & OUTSIDE 45° FOUNDATION ZONE OF INFLUENCE: N
1. VEHICULAR AREAS WHERE COVER TO PIPE SN N : WHERE SOFFIT OF PIPE IS LOWER THAN Mg 08
1. VEHICULAR AREAS WHERE COVER TO PIPE 300 150 850 SOFFIT IS EQUAL TO OR LESS THAN 900mm. 825 150 210 \ BOTTOM OF FOUNDATIONS & OUTSIDE 45° FOUNDATION P X
SOFFIT IS GREATER THAN 900mm. 375 200 1050 200 150 225 FLEXIBLE PIPEWORK COUPLING ZONE OF INFLUENCE USE NORMAL CLASS S PIPE \\ AN \\ AN
2 ALL NON-VEHICULAR AREAS WHERE COVER 450 200 1150 2. ALL NON-VEHICULAR AREAS WHERE 975 150 250 (SPIGOT & SOCKET) BEDDING & SURROUND. (REFER TO DETAIL D7) NN
: - COVER TO PIPE SOFFIT IS EQUAL TO OR
TO PIPE SOFFIT IS GREATER THAN 600mm. 525 200 1200 LESS THAN 600man, 1050 | 150 270 FLEXIBLE JOINT DETAIL FOR OLASS Z CONGRETE PIPE DRAINAGE TRENCH LESS THAN 1.0m CLASS Z (GEN 3/ST4) CONCRETE
600 200 1350 , 1200 170 300 CONCRETE ENCASED SPIGOT FROM EXISTING/PROPOSED FOUNDATIONS PIPE PROTECTION (REFER TO DETAIL
NOTE: NOTE: D7 FOR DETALLS). DRAINAGE TRENCH GREATER THAN 1.0m
AL DIPEWORK SHALL HAVE FLEXIBLE 675 200 1450 ALL PIPEWORK WITH CLASS Z (GEN 3/ST4) CONCRETE | 1350 180 350 & SOCKET JOINTED PIPES '
750 200 1500 SURROUND SHALL HAVE FLEXIBLE COUPLINGS WITH [ 1500 200 375
COUPLINGS FLEXI-BOARDS ON ALL JOINTS (REFER TO DETAILD8) [~ — 20 220 FROM EXISTING/PROPOSED FOUNDATIONS

CLASS S PIPE BEDDING & SURROUND CLASS Z PIPE BEDDING & SURROUND FLEXIBLE JOINT DETAIL FOR PIPE PROTECTION ADJACENT
(TO BE USED FOR PLASTIC, VITRIFIED (TO BE USED FOR PLASTIC, VITRIFIED CONCRETE ENCASED PIPES TO EXISTING/PROPOSED
CLAY & CONCRETE PIPEWORK) CLAY & CONCRETE PIPEWORK) (TO B.S. 1142) FOUNDATIONS

,~DPM TO
ARCHITECTS
, DETAILS
| —C / g OF OF SLAB CLASS D GRATING & FRAME IN HEAVY VEHICULAR
LOWEST CONNECTION INTO STACK o oY - o o0 %o AREAS (TO BS497) & CLASS C GRATING & FRAME IN
(CROEIEEIFE{CTT?ON'L&LEE?/E/L\;/V|NGS FOR %v : °o° ° Dv% MEDIUM VEHICULAR AREAS (TO BS497). GRATING &
AR /00 ] UNDERSIDE OF SLAB Waste or rainwater pipe up to FRAME SHALL BE SET 15mm BELOW FINISHED ROAD
T 2P0y . L.ool00p v : 68 d.p pe P LEVEL AT KERB EDGE & 5mm BELOW FINISHED ROAD CLASS 1 MORTAR JOINT BETWEEN
CONCRETE GROUND T T R TESS THAN maximum 68 mm diameter LEVEL AT FRONT OF GRATING KERB & GULLY COVER FRAME
}\ BEARING FLOOR T . “ o - |.300mm Inserted through hole cut in
SLAB S -0 |F NOTE: template 12mm CLASS 1 MORTAR BED REFER TO PAVEMENT CONSTRUCTION
> > CLASS Y CONCRETE -0 ", . ROCKER PIPE DETAIL SHOULD BE & SURROUND TO FRAME DETAIL DRAWINGS FOR KERB DETAILS
SURROUND & BED CAST B o USED AS THE PIPE LEAVES THE \
) WITH CONCRETE FLOOR ot . CONCRETE SURROUND CAST WITH 1-3 COURSES 225 CLASS B ENGINEERING
SLAB. CONCRETE S0 . ° CONCRETE FLOOR SLAB.(ie. 150mm NB- BRICKWORK (TO BS3921) WITH CLASS 1 —— FOOTPATH CONSTRUCTION
VSSL ?ERDRT(?)UQLDAEW%D BE e 1 FROM EDGE OF CONCRETE A cut length of 150 mm SuperSleve MORTAR, CORBELLED AS NECESSARY
oo . - | STRUCTURE TO FIRST FLEXIBLE ; g LAID INENGLISHBOND) —
oo - |[de - oo | NOMINAL STEEL ® oo T o |18 COUPLING, 600mm LONG ROCKER S5 pipe and a 150 mm Coupling inserted ( )
CONC. GROUND . . . _~ REFER TO DETAIL D15 FOR R INEORGEMENT PLAGED I X between the Hopper and the base can
BEARING FLOOR @ @ “® | UNDERSLAB FOUL STACK & 150 || D || 1s0. |  PIPEWITHFLEXIBLE COUPLINGS & RS -
SLAB RN e "o °|  INTERNAL RWP AN ] , H H-—%%_1  COMPRESSIBLE BOARDS ON EACH S be used to increase the gully depth N
. COUPLING IF PIPE IS TO HAVE CLASS XKL i PAVEMENT CONSTRUCTION .
— — CONNECTION DETAILS FOR FLEXIBILITY WITHIN —C 2 SURROUND & BED,) XX to a maximum of 600 mm. 500 MIN ALL ROUND o \ |
<> ) CONCRETE SHOULD BE FEL s . N
MADE. R /4 ‘ ‘
T T GEOTEXTILE — ~
ECTION A-A ST L X Inlet Gully 0 U U U U U
- : = " opu T ARCHITECTS SECTIO e FABRIC T\ . ]
2 <z 5 DETAILS WHERE DISTANCE BETWEEN PIPE SOFFIT & 55 500mm OVERLAP) ;
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4 Market Square Whitefield Fire Station
0ld Amersham Surface Water
Buckinghamshire, HP7 0DQ Network Calculations
Date 28/06/2023 Designed by MDS

File WEFS - SW Network Calcula... |Checked by MDS

Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476
Data Type Point
Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000
Volumetric Runoff Coeff. 0.750
PIMP (%) 100
Add Flow / Climate Change (%) 45
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagram for Storm
Time Area Time Area
(mins) (ha) | (mins) (ha)
0-4 0.154 4-8 0.035
Total Area Contributing (ha) = 0.189
Total Pipe Volume (m®) = 3.491
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

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

Network Results Table

Design

PN Rain T.C. US/IL = 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)
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4 Market Square
0ld Amersham

Buckinghamshire,

HP7 0DQ

Whitefield Fire Station

Surface Water

Network Calculations

Date 28/06/2023

File WFS - SW Network Calcula..

Designed by MDS
Checked by MDS

Innovyze Network 2020.1.3
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 10.500 0.270 38.9 0.057 5.00 0.0 0.600 o 225 Pipe/Conduit &'
2.000 26.800 0.670 40.0 0.035 5.00 0.0 0.600 o 225 Pipe/Conduit ]
1.001 10.000 0.100 100.0 0.065 0.00 0.0 0.600 o 300 Pipe/Conduit ‘
1.002 11.900 0.120 99.2 0.011 0.00 0.0 0.600 o 300 Pipe/Conduit &
3.000 10.000 0.980 10.2 0.021 5.00 0.0 0.600 o 150 Pipe/Conduit &
1.003 4.000 0.150 26.7 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit w
Network Results Table
PN Rain T.C. US/IL £ I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.08 101.175 0.057 0. 0.0 3.5 2.10 83.7 11.2
2.000 50.00 5.22 101.575 0.035 0. 0.0 2.1 2.07 82.5 6.9
1.001 50.00 5.32 100.830 0.157 0. 0.0 9.6 1.57 111.1 30.8
1.002 50.00 5.45 100.730 0.168 0. 0.0 10.2 1.58 111.6 33.0
3.000 50.00 5.05 101.750 0.021 0. 0.0 1.3 3.17 56.1 4.1
1.003 50.00 5.47 100.610 0.189 0. 0.0 11.5 3.06 216.1 37.1
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4 Market Square Whitefield Fire Station

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Network Calculations

Date 28/06/2023 Designed by MDS

File WEFS - SW Network Calcula... |Checked by MDS

Innovyze Network 2020.1.3

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name | CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1]102.680|1.505|0pen Manhole 1200]1.000 101.175 225
S21103.000|1.425|0Open Manhole 1200(2.000 101.575 225
S31103.000|2.170|0Open Manhole 1500(1.001 100.830 300(11.000 100.905 22b
2.000 100.905 22p
S41103.000|2.270|0Open Manhole 1200(1.002 100.730 300(1.001 100.730 30
$51102.950|1.200|Open Manhole 46013.000 101.750 150
S6/FC|103.000|2.390|0Open Manhole 1200(1.003 100.610 300(1.002 100.610 300
3.000 100.770 15D 10
C1]103.200(2.740|0Open Manhole 1200 OUTFALL 1.003 100.460 300

No coordinates have been specified, layout information cannot be produced.
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4 Market Square
0ld Amersham

Buckinghamshire,

HP7 0DQ

Whitefield Fire Station

Surface Water

Network Calculations

Date 28/06/2023

File WFS - SW Network Calcula..

Designed by MDS
Checked by MDS

Innovyze Network 2020.1.3
PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.000 o 225 S1 102.680 101.175 1.280 Open Manhole 1200
2.000 o 225 S2 103.000 101.575 1.200 Open Manhole 1200
1.001 o 300 S3 103.000 100.830 1.870 Open Manhole 1500
1.002 o 300 S4 103.000 100.730 1.970 Open Manhole 1200
3.000 o 150 S5 102.950 101.750 1.050 Open Manhole 460
1.003 o 300 S6/FC 103.000 100.610 2.090 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 10.500 38.9 S3 103.000 100.905 1.870 Open Manhole 1500
2.000 26.800 40.0 S3 103.000 100.905 1.870 Open Manhole 1500
1.001 10.000 100.0 S4 103.000 100.730 1.970 Open Manhole 1200
1.002 11.900 99.2 S6/FC 103.000 100.610 2.090 Open Manhole 1200
3.000 10.000 10.2 S6/FC 103.000 100.770 2.080 Open Manhole 1200
1.003 4.000 26.7 Cl 103.200 100.460 2.440 Open Manhole 1200

Free Flowing Outfall Details

for Storm

Outfall

Pipe Number

1.003

Outfall C. Level I.
Name

Cl

(m)

103.200

Level Min D,L

(m) I. Level (mm)
(m)

100.460 0.000 1200

(mm)
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0ld Amersham

Whitefield Fire Station

Surface Water

Buckinghamshire, HP7 0DQ Network Calculations
Date 28/06/2023 Designed by MDS
File WEFS - SW Network Calcula... |Checked by MDS

Innovyze

Network 2020.1.3

Simulation Criteria for Storm

Number of Input Hydrographs

0

Synthetic Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 380483 406476 SD 80483 06476

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

Cv (Winter) 0.840

Storm Duration (mins) 30

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow

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

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)

45.000
2.000
0.800
0.000

60
1

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0
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4 Market Square Whitefield Fire Station

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Network Calculations

Date 28/06/2023 Designed by MDS

File WEFS - SW Network Calcula... |Checked by MDS

Innovyze Network 2020.1.3

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S6/FC, DS/PN: 1.003, Volume (m3®): 3.6

Unit Reference MD-SHE-0100-5000-1390-5000

Design Head (m) 1.390

Design Flow (1/s) 5.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 100

Invert Level (m) 100.610

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) 1.390 5.0 Kick-Flo® 0.855 4.0
Flush-Flo™ 0.418 5.0|Mean Flow over Head Range - 4.4

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 (m) Flow (1/s)
0.100 3.3 1.200 4.7 3.000 7.2 7.000 10.7
0.200 4.6 1.400 5.0 3.500 7.7 7.500 11.0
0.300 4.9 1.600 5.3 4.000 8.2 8.000 11.4
0.400 5.0 1.800 5.6 4.500 8.7 8.500 11.7
0.500 5.0 2.000 5.9 5.000 9.1 9.000 12.1
0.600 4.9 2.200 6.2 5.500 9.5 9.500 12.4
0.800 4.3 2.400 6.4 6.000 9.9
1.000 4.3 2.600 6.7 6.500 10.3
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4 Market Square Whitefield Fire Station

0ld Amersham Surface Water

Buckinghamshire, HP7 0DQ Network Calculations

Date 28/06/2023 Designed by MDS

File WEFS - SW Network Calcula... |Checked by MDS

Innovyze Network 2020.1.3

Storage Structures for Storm

Cellular Storage Manhole: S4, DS/PN: 1.002

Invert Level (m) 100.780 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) Depth (m) Area (m?) Inf. Area (m?)
0.000 108.0 0.0 2.600 0.0 0.0
0.200 108.0 0.0 2.800 0.0 0.0
0.400 108.0 0.0 3.000 0.0 0.0
0.600 108.0 0.0 3.200 0.0 0.0
0.800 108.0 0.0 3.400 0.0 0.0
1.000 108.0 0.0 3.600 0.0 0.0
1.200 108.0 0.0 3.800 0.0 0.0
1.400 0.0 0.0 4.000 0.0 0.0
1.600 0.0 0.0 4.200 0.0 0.0
1.800 0.0 0.0 4.400 0.0 0.0
2.000 0.0 0.0 4.600 0.0 0.0
2.200 0.0 0.0 4.800 0.0 0.0
2.400 0.0 0.0 5.000 0.0 0.0
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0ld Amersham
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Surface Water

Buckinghamshire, HP7 0DQ Network Calculations
Date 28/06/2023 Designed by MDS
File WEFS - SW Network Calcula... |Checked by MDS

Innovyze

Network 2020.1.3

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

Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 45.000

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 (1l/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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF

Profile (s) Summer and Winter

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

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

Climate Change (%) 0, 40, 45
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level

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

1.000 S1 15 Winter 2 +0% 30/30 Winter 101.238
2.000 S2 15 Winter 2 +0% 100/60 Winter 101.622
1.001 S3 15 Winter 2 +0% 30/15 Summer 100.963
1.002 S4 60 Winter 2 +0% 30/15 Summer 100.932
3.000 S5 15 Winter 2 +0% 100/60 Winter 101.780
1.003 S6/FC 30 Winter 2 +0% 2/30 Winter 100.936
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4 Market Square
0ld Amersham

Buckinghamshire,

HP7 0DQ

Whitefield Fire Station
Surface Water

Network Calculations

Date 28/06/2023

File WFS - SW Network Calcula...

Designed by MDS
Checked by MDS

Innovyze

Network 2020.1.3

2 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for

Surcharged Flooded

US/MH Depth Volume
PN Name (m) (m3)

1.000 S1 -0.162 0.000
2.000 S2 -0.178 0.000
1.001 S3 -0.167 0.000
1.002 54 -0.098 0.000
3.000 S5 -0.120 0.000
1.003 S6/FC 0.026 0.000

Storm

Half Drain Pipe

Flow / Overflow Time Flow
Cap. (1/s) (mins) (1/s)
0.17 12.3
0.10 7.5
0.40 31.4
0.07 42 5.9
0.09 4.5
0.05 4.9

Status

OK
OK
OK
OK
OK
SURCHARGED

Level
Exceeded
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Buckinghamshire, HP7 0DQ Network Calculations

Date 28/06/2023 Designed by MDS

File WEFS - SW Network Calcula... |Checked by MDS

Innovyze Network 2020.1.3

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

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 45.000
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 (1l/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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF

Profile (s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 40, 45

WARNING: Half Drain Time has not been calculated as the structure is too full.

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

1.000 S1 120 Winter 30 +40% 30/30 Winter 101.616
2.000 S2 15 Winter 30 +40% 100/60 Winter 101.661
1.001 S3 120 Winter 30 +40% 30/15 Summer 101.614
1.002 S4 120 Winter 30 +40% 30/15 Summer 101.611
3.000 S5 15 Winter 30 +40% 100/60 Winter 101.805
1.003 S6/FC 120 Winter 30 +40% 2/30 Winter 101.626
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Date 28/06/2023

File WFS - SW Network Calcula...

Designed by MDS
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Innovyze Network 2020.1.3
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 S1 0.216 0.000 0.18 12.3 SURCHARGED
2.000 S2 -0.139 0.000 0.31 23.9 OK
1.001 S3 0.484 0.000 0.42 33.5 SURCHARGED
1.002 S4 0.581 0.000 0.06 4.8 SURCHARGED
3.000 S5 -0.095 0.000 0.29 14.4 OK
1.003 S6/FC 0.716 0.000 0.05 5.0 SURCHARGED
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Date 28/06/2023 Designed by MDS

File WEFS - SW Network Calcula... |Checked by MDS

Innovyze Network 2020.1.3

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

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 45.000
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 (1l/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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 380483 406476 SD 80483 06476
Data Type Point
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF

Profile (s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 40, 45

WARNING: Half Drain Time has not been calculated as the structure is too full.

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

1.000 S1 240 Winter 100 +45% 30/30 Winter 102.040
2.000 S2 240 Winter 100 +45% 100/60 Winter 102.040
1.001 S3 240 Winter 100 +45% 30/15 Summer 102.038
1.002 S4 240 Winter 100 +45% 30/15 Summer 102.035
3.000 S5 240 Winter 100 +45% 100/60 Winter 102.036
1.003 S6/FC 240 Winter 100 +45% 2/30 Winter 102.039
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Date 28/06/2023

File WFS - SW Network Calcula...

Designed by MDS

Checked by

MDS

Innovyze

Network 2020.1.3

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

Surcharged Flooded

US/MH Depth Volume
PN Name (m) (m3)

1.000 S1 0.640 0.000
2.000 S2 0.240 0.000
1.001 S3 0.908 0.000
1.002 54 1.005 0.000
3.000 S5 0.136 0.000
1.003 S6/FC 1.129 0.000

Flow

Cap.

O O O O O o

for Storm

/ Overflow
(1/s)

.15
.09
.35
.06
.08
.05

Half Drain
Time
(mins)

Pipe

Flow

(1/s)
10.

27.

(€]
O O W w o N

Status

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

Level
Exceeded
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