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1 Introduction

This drainage strategy has been developed to demonstrate a viable solution for disposal of surface water from the
Dewsbury Riverside Gateway Development site, meeting local and national planning policy and without increasing flood
risk to others. The approving bodies for the scheme will be the Metropolitan Borough of Kirklees as the Local Lead Flood
Authority (LLFA) and the Environment Agency (EA).

This drainage strategy has been developed to accompany the Hybrid Planning Application:

a) Application for full planning permission for engineering works, drainage and utilities connection for the provision of
site access from Forge Lane and Ravensthorpe Road and associated works; and,

b) Application for outline planning permission for the erection of up to 350 dwellings and mixed use development
(including community facilities) with associated works including the provision of internal estate roads and parking,
landscape works (including provision of public open space, tree clearance/replacement/woodland management and
ecological management) and sustainable urban drainage works drainage principles.

1.1 Site Context

The site is located off Raventhorpe Road, approximately 2.5 km southwest of Dewsbury town centre. The site comprises
approximately 28.26 ha of land and is occupied by cropped farmland, woodland in the west (approximately 6.5 ha) and
a school and allotment gardens (around 1.4 ha) in the east. The site is predominantly Greenfield, but Lady Wood (to the
west) has been historically worked for coal.

An existing site arrangement is shown in Figure 1-1:

Berkeley De Veer

Figure 1-1 Existing Site Arrangement (Map data ©2015 Google).
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The site’s borders are defined by:

« North: (east) semi-detached residential dwellings with attached gardens, Ravensthorpe Road runs east to west

immediately beyond. Railway line immediately beyond northwestern boundary.

« South: a bridleway that runs east to west along the southern boundary between Ouzlewell Lane (east) and Sands Lane

(west).

« East: an un-named track with Ouzlewell Lane beyond.

» West: low dry stone walls which open out onto farmland.

1.1.1

Statutory & Non-Statutory Policies Guidance

National Policy

The National Planning Policy Framework (NPPF) provides planning policy from central government. The
document states that “...local planning authorities should ensure flood risk is not increased elsewhere and only
consider development appropriate in areas at risk of flooding where, informed by a site-specific flood risk
assessment...”

The SuDS Manual (Department for Environment, Food and Rural Affairs, March 2015) provides guidance for
the hydraulic performance of Sustainable Drainage Systems (SuDS) systems to reduce flood risk and improve
water quality of water discharging from a development site. The document provides guidance on best practice
and is not a statutory requirement for approval.

Local Policy

The Metropolitan Borough of Kirklees is the Local Lead Floor Authority (LLFA) for the area in which the development is

situated. The Kirklees Local Plan Strategy and Policies (Feb 2019) gives guidance on the requirements for drainage (Policy

LP28):

“The presumption is that Sustainable Drainage Systems (SuDS) will be used to assist in achieving the following on
each site:

a. for proposals on greenfield sites, typical greenfield run-off rates should not be exceeded;

b. for proposals on brownfield sites there should be a minimum 30% reduction in surface water run-off
where previous positive surface water connections from the site can be proven. New connections will be
subject to at least greenfield restrictions;

¢. No negative impact on local water quality and improvements in water quality where practicable;

d. Consider whether proposed open spaces and green infrastructure within sites can contribute to the
sustainable drainage of the site.

Local conditions including the existence of critical drainage areas may require a lower run-off rate to be agreed
to reflect volume control, local surface water risks, water course capacity and flood risk further downstream.

There will be a general presumption against pumping surface water. It must also be demonstrated that the surface
water management solution is designed to meet requirements over the lifetime of the development including
evidence that management and maintenance arrangements have been secured to cover that period. This includes
ensuring proposals to store water meet national standards and latest best practice.

0048206-BHE-XX-XX-RP-C-DRO1 Revision P05
Surface Water Drainage Strategy 18 February 2022
Copyright © 1976 - 2022 Buro Happold. All rights reserved Page 6



Dewsbury Riverside Gateway Development BURO HAPPOLD

Flow paths accommodating water from outside the site or due to an exceedance event should be designed to
avoid buildings and curtilages.

Development will only be permitted if it can be demonstrated that the water supply and waste water infrastructure
required is available or can be co-ordinated to meet the demand generated by the new development”.

1.2 Scheme Proposals

The key features of the proposed scheme are shown in Appendix A. The proposed development consists of a new
residential development of approximately 9.7 ha of new dwellings with its associated drives and gardens, approximately
1.05 ha of mixed use (residential or community use) and approximately 17.7 ha of green infrastructure. An allotments
area will also be included in the development; however, the allotments drainage design is by others. A Land Use and
Access Parameter Plan is included in Appendix A.

The site is split into 3 areas —Catchment 1, Catchment 2 and Catchment 3- following the natural falls of the site. This is
also shown in Appendix A.

1.3 Topography & Constraints

Topography across the site and the wider area generally slopes down to the north and northeast. The steepest slopes
reach gradients of about 1 in 6 in the centre-north, although the ‘typical’ gradient is 1 in 12. Contours and fall arrows
are shown in Figure 1-2. The highest elevation is approximately 87 m AOD whilst the lowest elevation is 44.3 m AOD.
The topographic survey is shown in Appendix B.

Legend

[ Gateway Development Boundary
— Contours
=+ Fall Arrows

Figure 1-2 Existing Contours and Fall Arrows (Map data ©2015 Google).
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Some constraints to consider due to the existing levels on site:

1.4

Significant regrade earthworks are anticipated.

Underground mineworkings are highly likely to require consolidation prior to construction.

Underground and overhead utilities present a potential development constraint unless they can be relocated.
The former colliery gas main may require excavation and removal. The groundworker should take care when
excavating the pipe in case any residual gasses or liquors remain in the pipeline.

Three electricity utilities run north to south across the site; one in the east (on wooden poles along the western
edge of Ravensthorpe School and over the cropped field); and, two in the west (steel pylons, over the immature
woodland).

A regional high pressure gas pipeline runs north to south across the centre of the site. The line of the gas main
is shown by marker posts in field boundaries.

Existing Surface Water Drainage

The existing surface water drainage located within, and in close proximity, to the site is shown in Figure 1-3:

Figure 1-3 Existing surface water drainage features (Map data ©2015 Google).
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Existing drainage features comprise:
e  River Calder beyond the railway tracks to the north.

e 200 mm diameter vitrified clay SW sewer in Ravensthorpe Road that connects to a Yorkshire Water 1080mm
diameter sewer at the junction with Lees Hall Road.

e  Open watercourse through Priest Royd Wood to the south of the site and through to the rear of Ravenshall
School where it becomes culverted. This culverted watercourse discharges to a Yorkshire Water 1080mm
diameter sewer.

e  Private system at the rear of the dwellings located off Ravensthorpe Road. This is an existing 600mm diameter
drain which drains an existing stream. The 600mm diameter drain discharges to a Yorkshire Water 1080mm
diameter sewer.

A CCTV survey has been carried out to determine the network connectivity, layout and condition downstream of the
site. The results of the CCTV survey are found in drawings located in Appendix F of this report, summarised below. The
survey highlights the following:

e  The culverted watercourse to the east of Ravenshall School and the 600mm diameter private drain to the north
of Ravenshall School both have live flow from watercourses, which ultimately outfall to the River Calder.

e  Both watercourses drain to the Yorkshire Water 1080mm diameter sewer. This sewer runs north east under the
Calder and Hebble Navigation canal where it discharges to a private culvert (2750 x 1850mm). The YW sewer
has three incoming connections.

e The private 2750 x 1850mm culvert runs north-east (under the railway) and discharges to the River Calder.

RN RS
_ “"‘\.:;'.u !‘“:"‘/K

o (s WATERCOURSE CULVERTS (PRIVATE -
MANAGED BY LANDOWNERS).

YW SURFACE WATER SEWER (PUBLIC),

Incoming
Watercourse | |

L

Figure 1-4 Existing Offsite Drainage
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Minor defects on the existing drainage are noted on the drawings and should be rectified prior to the project
commencing.

A high level MicroDrainage model has been produced for the offsite drainage network. The MD model indicates that
the 600mm culvert behind Ravensthorpe road can carry ~950 I/s. The 600mm culvert to the south of Ravenshall school
can carry ~1500 I/s; and that the 1050mm pipe carrying flows from both 600mm culverts is 2400 I/s. The rates depend
on the roughness factor applied to the culvert-pipe.

1.5 Existing Discharge Rates

The site is predominantly greenfield, and therefore, even though there has been some historical mining on the site it is
assumed that it's a greenfield site from a hydraulics perspective.

Due consideration has been given to the surrounding levels for the run-off calculations. Existing levels outside the site
boundary fall from south to north towards the Gateway Development. For this reason, an assessment of the existing
levels and their most likely discharge points has been made and areas likely to discharge to our site have been included
in the run-off calculations.

It is expected that current ground levels will result in the site draining to the existing watercourses or private drains at
an unrestricted greenfield rate.

0048206-BHE-XX-XX-RP-C-DRO1 Revision P05
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2  Surface Water Drainage Strategy

The drainage strategy presented within this document is in concept form. The future detailed design should ensure that
the surface water drainage system meets the following criteria:

e  Protect against flooding;

e  Collect and convey surface water away from developed areas in a safe and controlled manner;
e  Provide measures to improve the quality of runoff prior to discharge;

e  Be sustainable and maintainable;

e  Be appropriate for and compliment a developed, urban space;

e  Ensure structural integrity over the duration of the development design life,

2.1 Design Codes & Standards

The future detailed design of the surface water drainage system network will be designed in accordance with the
following Codes and Standards (or subsequent updates), as appropriate:

e BS EN 752 (2008), ‘Drains and Sewer Systems Outside of Buildings’;

e CIRIA C753 (2015), ‘'The SuDS Manual’;

e CIRIA C635 (2006), ‘Designing for Exceedance in Urban Drainage — Good Practice’;
e The Kirklees Local Plan Strategy and Policies.

2.2 Proposed Drainage Requirements

Levels of Protection Provided

The proposed surface water drainage network will provide the following levels of protection:

e  All return periods up to and including 1in 30 + 40% Climate Change — no above ground flooding.

e  Allreturn periods up to and including 1in 100 + 40% Climate Change — above ground surface ponding allowed;
provided flood water does not leave the site, flood water is not a hazard, building plots are not flooded, and
any key infrastructure is not flooded.

Water Quality

To ensure that the quality of water discharged from site meets good practice requirements as set out in the SuDS
Manual.

2.3 Assessment of SuDS Viability

2.3.1 Drainage Hierarchy

The detailed design for the proposed surface water drainage strategy for the site will be designed with the CIRIA SUDS
manual, particularly the hierarchy for surface water drainage discharge in mind. The hierarchy is as follows:

0048206-BHE-XX-XX-RP-C-DRO1 Revision P05
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Discharge via Infiltration

Infiltration testing was carried out on site and proved to be unsuccessful. Ground investigation results indicate the clay
soils are the predominant sub soil, therefore, discharge via infiltration cannot be used.

For more ground information and soakaway test results refer to Geoenvironmental Appraisal Land at Dewsbury Riverside
Gateway Report No 3901/2 by Lithos Consulting Ltd.

Discharge to a Watercourse or the Sea

River Calder is located to the north of the Dewsbury Riverside Gateway Development, beyond the railway tracks.
Discharging directly to the river will imply crossing the railway tracks as well as third party land. Levels on site fall to the
northeast and therefore it is assessed that some parts of the site won't be able to discharge to the river by gravity. It is
currently envisaged that this alternative will not be used for surface water discharge.

There is an existing open watercourse located to the south of the site, through Priest Royd Wood, and through to the
rear of Ravenshall School where it becomes a culverted watercourse. It is envisaged that this culverted watercourse will
be used for discharge of the southern catchment.

The culverted watercourse connects to the Yorkshire Water 1080mm diameter sewer, therefore, a discharge rate to this
culverted watercourse has to be agreed with Yorkshire Water.

Discharge to Existing Surface Water Infrastructure

There are two private drainage systems located within the site: there is a culverted watercourse to the east of Ravenshall
School and a 600mm diameter private drain to the north of Ravenshall School. Both watercourses drain to the Yorkshire
Water 1080mm diameter sewer. This sewer runs north east under the Calder and Hebble Navigation canal where it
discharges to a private culvert (2750 x 1850mm). The YW sewer has three incoming connections.

The private 2750 x 1850mm culvert runs north-east (under the railway) and discharges to the River Calder.

It is envisaged that these sewers will be used for discharge of the Gateway Development. The discharge rate to these
sewers have to be agreed with Yorkshire Water.

A SuDS suitability assessment has been carried out, see Table 2-7. Numerous types of SuDS have been assessed,
including SuDS which are primarily: conduits (convey water from one location to another), attenuation (stores water)
and source control (collects water at source).

2.4 Consultation
2.4.1 Metropolitan Borough of Kirklees (LLFA)

Meeting have been held with the LLFA to agree the surface water strategy. The LLFA are supportive of discharging to
the two existing private drains located within the site and have confirmed that the downstream private drainage network
has sufficient capacity to discharge at greenfield rates.

0048206-BHE-XX-XX-RP-C-DRO1 Revision P05
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2.4.2 Yorkshire Water (YW)

Initial correspondence with YW was carried out to agree discharge rates into the YW sewer. A response was received the
15t July 2021 indicating an allowed discharge rate of 3.5 I/s for the Catchment 1 and a discharge rate of 5 I/s for the
Catchments 2 and 3. This rate is too low to for the development as the attenuation drain down times will be excessively
long. New discharge rates based on greenfield rates are to be agreed with YW.

Correspondence with Yorkshire Water is included in Appendix C.

2.5 Proposed Discharge Limit & Attenuation Requirements

Preliminary surface water attenuation volume calculation has been carried out using MicroDrainage. Storage sizing is
based on a 1 in 100-year return period with 40% Climate Change allowance. Proposed discharge rates are equal to
greenfield rates and are calculated as 5l/s/ha. The rates for the gateway development are shown below. For more
information on Catchment areas refer to Figure 2-1.

Table 2-1 Proposed catchment areas and associated Greenfield Rates

AREA (ha) | GREENFIELD RATE (I/s)
CATCHMENT 1 7.90 40
CATCHMENT 2 12.26 61
CATCHMENT 3 1.60 8
TOTAL 21.76 109

It should be noted that the woodland to the west of the site is to be maintained as per existing conditions and therefore
the 6.5 ha haven't been included in the calculations.

A high level MicroDrainage model has been produced for the offsite drainage network. The MD model indicates that
the 600mm culvert behind Ravensthorpe road can carry ~950 I/s. The 600mm culvert to the south of Ravenshall school
can carry ~1500 I/s; and that the 1050mm pipe carrying flows from both 600mm culverts is 2400 I/s. The rates depend
on the roughness factor applied to the culvert-pipe. The above capacity estimates indicate that the existing downstream
drainage (including the YW Sewer section) can safely accommodate the full greenfield rates from the Dewsbury Riverside

Development.

MicroDrainage calculations are included in Appendix D. Due to the restricted available space for attenuation on
Catchments 1 and 3, the discharge rate for each one of the catchments has been adapted keeping the total discharge
rate of 109 I/s while keeping drain down times under 48h .Proposed discharge rates for each catchment and drain down
times are summarised in Table 2-3.

Table 2-2 Proposed catchment discharge rates

GREENFIELD RATE (I/s) PROPOSED DISCHARGE RATE (I/s) DRAIN DOWN TIMES (h)
CATCHMENT 1 40 35 38
CATCHMENT 2 61 50 48
CATCHMENT 3 8 24 10
TOTAL 109 109
0048206-BHE-XX-XX-RP-C-DRO1 Revision P05
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2.6 Proposed Concept Drainage Design

This project will be delivered via a hybrid planning application. The highways for the site will be delivered via a detailed
planning application and the remainder of the site (the housing masterplan) will be for outline planning.

An outline for the proposed drainage strategy is in Figure 2-1.
It is proposed that the drainage strategy of Gateway Development will be divided in 3 catchments.

e Catchment 1 will include the areas naturally falling towards the north to discharge into the existing private
sewer to the north of Ravenshall School. See outfall 1 in Figure 2-1.

e Catchment 2 will include the southern areas naturally falling towards the east to discharge into the existing
culverted watercourse at a southern location. See outfall 2 in Figure 2-1.

e Catchment 3 will include the areas located to the east of Ravenshall School to discharge to the culverted
watercourse at a northern location. See outfall 3 in Figure 2-1.

CATCHMENT
REQUIRED ATTENUATION VOLUMES50 m3|
PROPOSED DISCHARGE RATE: 240s ||

PROPOSED DISCHARGE RATE 35 Us| | 4
IMATED REQUIRED AREA FOR ATTENUA

Legend:

— Sie Boundary
= Existing YW SW Sawers
=== Existing Private SW Sewers
e Exigting Wateroourses

s Exigling Culveted Walercourse

. CATCHMENT 110 dmin by grauty o
I . misting prvate sawer north af Ravershail
School

_ . CATCHMENT 2 1o drain by gravty 1o
73 esisting culeed valercourse east of
Ravenshall School & a shoutharm location

= CATCHMENT 3 to dmin by graviy 1o
o 3 eisting culeted watexodrse east of
Rawenshall School & a nothem location
@ Froposed Retention Basns
- == Froposed Swales
— P mpos ed Drainage Foutes

Figure 2-1 Proposed Drainage Strategy (Map data ©2015 Google).

2.6.1 Housing Masterplan - Catchment 1 Drainage Strategy

The northern site runoff will be conveyed by gravity via a swales and other drainage routes, such as sewers, towards the
northern end of the site where detention basins will be used to provide attenuation and water quality treatment. The
detention basins will discharge to the 600mm private sewer located to the north of Ravenshall School.

As stated on Table 2-7 SuDS methods like porous paving, green and blue roofs, swales, filter strips and detention basins
can be used on site to help the runoff conveyance and improve the drainage system.
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An estimate of the volume of storage required in the detention basins has been calculated in Table 2-5. It should be
noted that the existing levels on site are very steep, and therefore, it has been considered that only the 70% of the
available area for SuDS will be able to be used for storage.

As stated above the attenuation has been sized based on greenfield rates of 5l/s/ha. Discharge rates lower than this
would imply drain down times longer than typically advised and the strategy wouldn't be practical. Further negotiation
needs to be held with Yorkshire Water to agree greenfield rates.

2.6.2 Housing Masterplan - Catchment 2 Drainage Strategy

The southern site runoff will be conveyed by gravity via a swales and other drainage routes, such as sewers, towards the
east of the site where detention basins will be used to provide attenuation and water quality treatment. The detention
basins will discharge to the existing culverted watercourse located at the east of Ravenshall School, connecting into an
existing manhole at a southern location.

As stated on Table 2-7 SuDS methods like porous paving, green and blue roofs, swales, filter strips and detention basins
can be used on site to help the runoff conveyance and improve the drainage system.

An estimate of the volume of storage required in the detention basins has been calculated in Table 2-5. It should be
noted that the existing levels on site are very steep, and therefore, it has been considered that only the 70% of the
available area for SuDS will be able to be used for storage.

As stated above the attenuation has been sized based on greenfield rates of 5I/s/ha. Discharge rates lower than this
would imply drain down times longer than typically advised and the strategy wouldn't be practical. Further negotiation
needs to be held with Yorkshire Water to agree greenfield rates.

2.6.3 Housing Masterplan - Catchment 3 Drainage Strategy

The eastern site runoff will be conveyed by gravity via a swales and other drainage routes, such as sewers, towards the
north of the site where detention basins will be used to provide attenuation and water quality treatment. The detention
basins will discharge to the existing culverted watercourse located at the east of Ravenshall School, connecting into an
existing manhole at a northern location.

As stated on Table 2-7 SuDS methods like porous paving, green and blue roofs, swales, filter strips and detention basins
can be used on site to help the runoff conveyance and improve the drainage system.

An estimate of the volume of storage required in the detention basins has been calculated in Table 2-5. It should be
noted that the existing levels on site are very steep, and therefore, it has been considered that only the 70% of the
available area for SuDS will be able to be used for storage.

As stated above the attenuation has been sized based on greenfield rates of 5l/s/ha. Discharge rates lower than this
would imply drain down times longer than typically advised and the strategy wouldn't be practical. Further negotiation
needs to be held with Yorkshire Water to agree greenfield rates.

2.6.4 Highways Detailed Drainage Design

Swales will be located at either side of the highways. These will drain the highways and convey flows to detention basins
which will act as attenuation. Flow controls will limit the discharge from the detention basins. The detention basins will
ultimately discharge to the Yorkshire water sewer or the culverted water course. Figure 2-4, below, shows the highways
drainage arrangement, and Figure 2-2 and Figure 2-3 Typical Section Through Cut show the typical cross section.
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Figure 2-2 Typical Section Through Fill
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Figure 2-4 Proposed Highways

The highways drainage has been modelled using MicroDrainage. The calculations are included in the Appendix D of this
report. Please refer to Buro Happold Highways Drainage drawings for more details about the Highways Drainage General

Arrangement.
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2.7 Hydraulic Calculations
2.7.1 Housing Masterplan Calculations (Outline Planning)
This section includes the calculations of the outline drainage strategy for the masterplan outline planning proposal.

The site comprises 28.26 ha of land however, the woodland area to the west (approximately 6.5 ha) is to be maintained
as per existing and therefore it has not been considered for the calculations.

Conversely, it is assessed that approximately 1.8 ha to the south east of the site will keep draining to our site following
the existing levels, and therefore this area has been included in the calculations. Due to this reason the area considered
for the runoff calculations is 8.7 ha for Catchment 1, 13.26 for Catchment 2 and 1.6 ha for Catchment 3.

The areas considered are shown in Table 2-3 and the impermeability factor and estimated impermeable areas are
indicated in Table 2-4.

Table 2-3 Gateway Development Northern and Southern Catchment Areas

AREA* (ha)

CATCHMENT 1 CATCHMENT 2 CATCHMENT 3
RESIDENTIAL USE 4.02 5.68 0.00
MIXED USE 0.00 0.00 1.05
ALLOTMENTS 1.08 0.00 0.00
ROADS 0.60 240 0.30
SUDS AREAS 0.70 1.20 0.06
GREEN AREAS 1.50 2.98 0.19
TR STRARS | o | 0 | ow
TOTAL 8.70 13.26 1.60

*Woodland area of approximately 6.5 ha not included in calculations as to be maintained as per existing and 1.8ha of area external to the site draining
towards the site included in calculations.

Table 2-4 Gateway Development Impermeable Areas

IMPERMEABLE CATCHMENT
FACTOR CATCHMENT 1 CATCHMENT 2 3

RESIDENTIAL USE 85% 342 4.83 0.00
MIXED USE 85% 0.00 0.00 0.89
ALLOTMENTS* 0% 0.00 0.00 0.00
ROADS 85% 0.51 2.04 0.26
SUDS AREAS 85% 0.60 1.02 0.05
GREEN AREAS 15% 0.23 0.45 0.03
TOTAL 4.87 8.49 1.23

*Allotments drainage strategy to be designed by others.

Storage sizing based on a 1 in 100-year return period with 40% Climate Change allowance has been calculated using
MicroDrainage. The discharge rates for each catchment are indicated on Table 2-5. The attenuation volume required is
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Dewsbury Riverside Gateway Development BURO HAPPOLD

4750 m3 for Catchment 1, 8820 m?3 for Catchment 2 and 850 m? for Catchment 3. The proposed attenuation volumes
stored in the proposed basins are shown in Table 2-5. MicroDrainage calculations are included in Appendix D.

Table 2-5 Proposed catchment discharge rates and attenuation volumes required

DISCHARGE ATTENUATION ESTIMATED ATTENUATION
VOLUME REQUIRED AREA DUE TO STEEP LEVELS
RATE (I/s)
(m3) (m2)
CATCHMENT 1 35 4750 6200
CATCHMENT 2 50 8820 11500
CATCHMENT 3 24 850 1100
TOTAL 109

2.7.2 Highways Calculations

Calculations for the detailed highways drainage have been done using MicroDrainage. Refer to Append D for detailed
hydraulic calculations results.

Key design criteria and results are tabulated below.

Table 2-6 Hydraulic Calculations Design Criteria

Return Period (years) 100
DESIGN CRITERIA |- M>-60 (mm) 17.000
Ratio R 0.300
Climate Change (%) 40

The calculations include results for the 1 in 1 year event, the 1 in 30 year event including 40% Climate Change and the
1in 100 year event including 40 % Climate Change with no flooding present in any of the storm events.

2.8 Sustainable Drainage Systems (SuDS)

Sustainable Urban Drainage Systems are used to reduce the impact of surface water from storm events on the existing
environment mimicking the natural run-off characteristics of the site and removing pollutants from the urban run-off at
source. There are various solutions which are described in the SuDS Manual (CIRIA C753) and include ground level
features including swales and ponds, below ground systems (such as tanks, and infiltration techniques like soakaways).
In addition, there are above ground solutions such as green roofs.

The Proposed Development considers the use of sustainable drainage techniques in accordance with local policy. The
CIRIA SuDS Manual contains a hierarchy of sustainable methods of capturing and storing rainwater in a descending
order: from drainage into the ground to recharging water resources. Since infiltration is not possible, surface water will
be stored on site in open water features and then released at a controlled rate.

Non-infiltration SuDS features will not reduce the amount of surface water discharged; however, it will significantly delay
and mitigate the peak flood flows from the Site. The hierarchy of SuDS techniques is shown below:
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Table 2-7 SuDS Features - Assessment of Suitability

BURO HAPPOLD

SuDS Device SuDS Type | Suitable | Comments
on Site

Permeable Source Yes Viable - Suitable for draining private roads and driveways. Little

Pavement Control infiltration likely, but filtration will still improve water quality.

Infiltration Trench | Conduit No Not viable - Infiltration not considered viable.

Infiltration Basin Attenuation No Not viable - Infiltration not considered viable.

Soakaway Conduit No Not viable - Infiltration not considered viable.

Filter strips Conduit Yes Viable — Suitable for conveying water from roads provided space is
available.

Filter Trench Conduit Yes Viable — Suitable for draining roads and conveying water to
attenuation features.

Enhanced Dry | Conduit Yes Viable — Suitable for draining roads and conveying water to

Swale attenuation features.

Enhanced Wet | Conduit Yes Viable — Suitable for draining roads and conveying water to

Swale attenuation features.

Shallow Wetland Attenuation Yes Viable - Suitable for storing water from small catchments

Wetland Attenuation Yes Viable - Suitable for storing water from large catchments

Wetland Channel Conduit Yes Viable — Suitable for conveying water from roads provided space is
available.

Retention Pond Attenuation Yes Viable — Suitable for storing water from large catchments

Conveyance Swale | Conduit Yes Viable — Suitable for conveying water from roads provided space is
available.

Detention Basin Attenuation Yes Viable - Suitable for storing water from large catchments

Sub-Surface Attenuation Yes Viable — Suitable for storing water from large catchments. This

Storage option is not as favoured as other attenuation methods

Rainwater Source Yes Viable - Rainwater re-use feasible for building plots. Harvested

Harvesting Control water can be used for irrigation, facade washing, car washing, etc

Green/Blue Roofs/ | Source Yes Viable — However dependant on Architects proposals.

Roof Planters Control

Based on the SuDS assessment above the following is currently proposed:

e  Green and blue roofs should be used where possible for future buildings.

e  Water butts / rainwater harvesting should be used for future buildings.

e Linear features such as filter strips and swales should be used to drain water from roads. The swales can also

convey flows from building plots. The swales will connect to the attenuation. Piped crossings will be required

at road crossings.

e Detention basins are proposed for attenuation wherever possible.
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The SuDS features included in the design for this site are listed below, with their location shown in Figure 2-1.
Detention Basins

The detention basins are proposed to be landscaped depressions that are normally dry except during and immediately
following storm events. To provide additional storage each basin is proposed to have a granular storage layer below the
basin. An allowance for topsoil/planting medium, between the surface and the granular material, will be provided similar
to a bio-retention system. The potential amenity/ecological use of the detention basin system allows this space to be
flexible and provide multiple benefits to the development.

Detention basins allow sedimentation and pollutant removal of the run-off. They will also provide the main source of
attenuation across the site and deliver a reduction in discharge volumes due to evapotranspiration.

Figure 2-5 Example Detention Basin

Swales

Swales are linear grassed features in which surface water can be stored or conveyed. Where suitable, swales can be
designed to allow infiltration.

In the Gateway Development there will be a series of swales to create green routes that will receive the water from the
closer plots and convey it to the different proposed attenuation basins.

The swales across the site are proposed to have a filter trench below to provide additional attenuation and water
treatment capacity.
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Figure 2-6 Example Swale

2.9 Climate Change

The climate change allowances are based on the Table 2 Peak Rainfall Intensity Allowance in Small and Urban
Catchments (use 1961 to 1990 baseline), produced by the Environment Agency (EA).

For the Proposed Development, the site is considered at upper end and the design life of the building is more than 50
years. From the table, the potential change in the peak rainfall intensity allowance anticipated is 40%.

Table 2-8 Peak rainfall intensity allowance in small and urban catchments (use 1961 to 1990 baseline)

Total potential Total potential Total potential
Allowance o o 0
catedo change anticipated change anticipated change anticipated
gory for 2010 to 2039 for 2040 to 2059 for 2060 to 2115
Upper End +10% +20% +40%
Central +5% +10% +20%

2.10 Pollution Control

The appropriateness of proposed SuDS for the proposed development has been evaluated based on the CIRIA Report
C753 Simple Index Approach. This is based on a simple index system, in which SuDS components and types of sites are
assigned an index value for pollutant mitigation/hazard levels. To deliver adequate treatment, the SuDS component
should have a total pollution mitigation index equal to or larger than the pollution hazard index. The following table
summarises the mitigation indices of the proposed SuDS.
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Table 2-9 Mitigation indices of proposed SuDS components

BURO HAPPOLD

Mitigation indices

Type of SuDS TSS Metals Hydrocarbons
Swale 0.5 0.6 0.6
Detention basin 0.5 0.5 0.6

These values are then compared to the pollution hazard levels of each type of area within the site to evaluate the

adequacy of proposed SuDS.

Table 2-10 Pollution hazard indices of areas within the proposed development

Land use Pollution Total suspended | Metals Hydrocarbons | Proposed Adequacy
hazard level | solids mitigation measure

Residential roofs Very low 0.2 0.2 0.05 Swales/basins

Low traffic roads, | Low 0.5 0.4 0.4 Swales and basins

residential car parks

Main access road Medium 0.7 0.6 0.7 Swales and basins v

Due to the multiple levels of treatment the proposed the SuDS are deemed sufficient for treating the various land use

types.
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2.11  Design for Exceedance

The proposed site levels are mimicking the existing site levels, which means that any exceedance events will follow the
existing flow paths to the existing points of discharge. The main roads and the green routes created with swales will act
as the flow paths and divert flow away from development plots. Blue arrows in Figure 2-7 below indicate the exceedance
routes for the proposed masterplan. Towards the northern end of the site, ditches or swales could be used to intercept

overland flow.

NE
]

lime

Figure 2-7 Exceedance Routes

2.12 Maintenance

Regular maintenance of the sustainable drainage system is essential to maintain its performance and avoid failure of the
mechanical/electrical components.
An agreed maintenance programme will be prepared in accordance with CIRIA guidance and supervised by either the

development'’s facilities manager or an appointed property management company. This will be included within the
Building Manual for the development on completion. An outline maintenance plan is shown in Appendix E.
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Appendix B Topographic Survey
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Ms F Del Rio Yorkshire Water Services

Buro Happold Developer Services

3 Wellington Place Pre-Development Team

Leeds PO BOX 52

LS14AP Bradford

BD3 7AY

Tel: 0345120 8482

Your Ref: Fax:
Our Ref: X004167

Email:

technical.sewerage@yorkshirewa

ter.co.uk

For telephone enquiries ring:
Chris Roberts on 0345 120 8482

15th July 2021

Dear Ms Del Rio,

Ravensthorpe Road, Dewsbury, WF12 9EG - Pre-Planning Sewerage
Enquiry U178824 (RESIDENTIAL)

Thank you for your recent enquiry and remittance. Our official VAT receipt
has been sent to you under separate cover. Please find enclosed a
complimentary extract from the Statutory Sewer Map which indicates the
recorded position of the public sewers. Please note that as of October 2011
and the private to public sewer transfer, there are many uncharted
Yorkshire Water assets currently not shown on our records.

The following comments reflect our view, with regard to the public sewer

network only, based on a 'desk top’ study of the site and are valid for a
maximum period of twelve months:
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Development of the site should take place with separate systems for foul
and surface water drainage. The separate systems should extend to the
points of discharge to be agreed.

Foul Water

Subject to a robust build rate profile and start date foul water domestic
waste can discharge to the 375 mm diameter public combined sewer
recorded in Ravensthorpe Road, at a point to the north of the site.

From the information supplied, it is not possible to determine if the whole
site will drain by gravity to the public sewer network. If the site, or part of it,
will not drain by gravity, then it is likely that a sewage pumping station will
be required to facilitate connection to the public sewer network. If sewage
pumping is required foul water discharge must not exceed 8.5 (eight point
five) litres per second. This permission is not an acceptance in respect to
any planning conditions imposed under the Grant of Planning Permission.

Surface Water

The developer's attention is drawn to Requirement H3 of the Building
Regulations 2000. This establishes a preferred hierarchy for surface water
disposal. Consideration should firstly be given to discharge to soakaway,
infiltration system and watercourse in that priority order.

Sustainable Drainage Systems (SuDS), for example the use of soakaways
and/or permeable hardstanding etc, may be a suitable solution for surface
water disposal appropriate in this situation. You are advised to seek
comments on the suitability of SuDS in this instance from the appropriate
authorities.

Northern Site

As a last resort and subject to providing satisfactory evidence as to why
the other methods of surface water disposal have been discounted,
curtilage surface water may discharge via the 600 mm private surface
water drain that in turn drains to the 1080 mm diameter public surface
water sewer recorded in Revensthorpe Road, at a point to the east of the
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site.

The surface water discharge from the site to be restricted to not greater
than 3.5 (three point five) litres/second. This permission is not an
acceptance in respect to any planning conditions imposed under the
Grant of Planning Permission.

Southern Site

Due to the fall of the site not much appears to find its way into the
watercourse to the south east. Approximately 2.5 hectares.

As a last resort and subject to providing satisfactory evidence as to why
the other methods of surface water disposal have been discounted,
curtilage surface water may discharge via the watercourse or 600 mm
private surface water drain that in turn drains to the 1080 mm diameter
public surface water sewer recorded in Revensthorpe Road, at a point to
the east of the site.

The surface water discharge from the site to be restricted to not greater
than 5 (five) litres/second. This permission is not an acceptance in respect
to any planning conditions imposed under the Grant of Planning
Permission.

Please note further restrictions on surface water disposal from the site may
be imposed by other parties. You are strongly advised to seek
advice/comments from the Environment Agency/Land Drainage
Authority/Internal Drainage Board, with regard to surface water disposal
from the site.

Other Observations

Any new connection to an existing public sewer will require the prior
approval of Yorkshire Water. You may apply on line or obtain an
application form from our website (www.yorkshirewater.com) or by
telephoning 0345120 84 82.
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Under the provisions of section 111 of the Water Industry Act 1991 it is
unlawful to pass into any public sewer (or into any drain or private sewer
communicating with the public sewer network) any items likely to cause
damage to the public sewer network interfere with the free flow of its
contents or affect the treatment and disposal of its contents. Amongst
other things this includes fat, oil, nappies, bandages, syringes, medicines,
sanitary towels and incontinence pants. Contravention of the provisions of
section 111 is a criminal offence.

An off-site foul and surface water sewer may be required which may be
provided by the developer and considered for adoption under Section 104
of the Water Industry Act 1991. Please telephone 0345 120 84 82 for advice
on sewer adoptions. Alternatively, the developer may in certain
circumstances be able to requisition off-site sewers under Section 98 of
the Water Industry Act 1991 for which an application must be made in
writing. For further information, please telephone 0345 120 84 82.

Prospectively adoptable sewers and pumping stations must be designed
and constructed in accordance with the Codes for Adoption as
supplemented by Yorkshire Water's requirements, pursuant to an
agreement under Section 104 of the Water Industry Act 1991. An application
to enter into a Section 104 agreement must be made in writing prior to any
works commencing on site. Please contact our Developer Services Team
(telephone 0345 120 84 82) for further information.

The site is within an area that may be affected by river, coastal or estuarine
flooding. We would advise you to contact the Environment Agency for
details.

All the above comments are based upon the information and records
available at the present time and is subject to formal planning approval
agreement. The information contained in this letter together with that
shown on any extract from the Statutory Sewer Map that may be enclosed
is believed to be correct and is supplied in good faith.
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Please note that capacity in the public sewer network is not reserved for
specific future development. It is used up on a first come, first served’
basis. You should visit the site and establish the line and level of any public
sewers affecting your proposals before the commencement of any design
work.

Yours sincerely

Chris Roberts
Development Services Technician
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Appendix D Hydraulic Calculations

D.1 HOUSING MASTERPLAN CALCULATIONS (OUTLINE PLANNING)

D.2 HIGHWAYS DETAILED CALCULATIONS



HOUSING MASTERPLAN CALCULATIONS (OUTLINE PLANNING)

Storage sizing based on a 1 in 100-year return period with 40% Climate Change allowance was calculated using
MicroDrainage. The design criteria for hydraulic calculations used is:

Return Period (years) 100

M5-60 (mm 17.000

DESIGN CRITERIA Ratio R( ) 0300

Climate Change (%) 40

CATCHMENT 1
IMPERMEABILITY IMPERMEABLE
CATCHMENT 1 AREAS FACTOR AREAS

RESIDENTIAL USE 4.02 0.85 342
MIXED USE 0.00 0.85 0.00
ALLOTMENTS 1.08 0 0.00
ROADS 0.60 0.85 0.51
SUDS AREAS 0.70 0.85 0.60
GREEN AREAS 1.50 0.15 0.23
EXTERNAL AREA DRAINING TO SITE 0.80 0.15 0.12
TOTAL 8.70 4.87

The proposed discharge rate for Catchment 1 is 35 I/s.

MicroDrainage results indicate that for Catchment 1 it is required a storage of between 3546 m3 and 5348 m3. Therefore,
the required approximate attenuation volume =3546 + 2/3 (3546-5348) = 4747 m3 ~ 4750 m3.

Considering that the available area for storage will be around the 70 % due to steep levels, on site, it is estimated that the
required area to provide this attenuation is approximately 6200 m2.

CATCHMENT 2
IMPERMEABILITY IMPERMEABLE
CATCHMENT 2 AREAS FACTOR AREAS
RESIDENTIAL USE 5.68 0.85 4.83
MIXED USE 0.00 0.85 0.00
ROADS 240 0.85 2.04
SUDS AREAS 1.20 0.85 1.02
GREEN AREAS 2.98 0.15 045
EXTERNAL AREA DRAINING TO SITE 1.00 0.15 0.15
TOTAL 13.26 8.49

The proposed discharge rate for Catchment 1 is 50 I/s.

MicroDrainage results indicate that for Catchment 2 it is required a storage of between 6636 m3 and 9910 m3. Therefore,
the required approximate attenuation volume = 6636 + 2/3 (9910-6636) = 8819 m3 ~ 8820 m3.

Considering that the available area for storage will be around the 70 % due to steep levels, on site, it is estimated that the
required area to provide this attenuation is approximately 11500 m2.



CATCHMENT 3

IMPERMEABILITY IMPERMEABLE

CATCHMENT 2 AREAS FACTOR AREAS
RESIDENTIAL USE 0.00 0.85 0.00
MIXED USE 1.05 0.85 0.89
ROADS 030 0.85 0.26
SUDS AREAS 0.06 0.85 0.05
GREEN AREAS 0.19 0.15 0.03
EXTERNAL AREA DRAINING TO SITE 0.00 0.15 0.00
TOTAL 1.60 1.23

The proposed discharge rate for Catchment 1 is 24 I/s.

MicroDrainage results indicate that for Catchment 2 it is required a storage of between 608 m? and 964 m?. Therefore,
the required approximate attenuation volume = 608 + 2/3 (964-605) = 845 m3 ~ 850 m3.

Considering that the available area for storage will be around the 70 % due to steep levels, on site, it is estimated that the
required area to provide this attenuation is approximately 1100 m2.
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years
M5-60 (mm

)
)

Ratio R

Maximum Rainfall (mm/hr

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

Volumetric Runoff Coeff

)
)
)

100 PIMP (%)
17.000 Add Flow / Climate Change (%)
0.300 Minimum Backdrop Height (m)
50 Maximum Backdrop Height (m)
30 Min Design Depth for Optimisation (m)
0.000 Min Vel for Auto Design only (m/s)
0.750 Min Slope for Optimisation (1:X)

Designed with Level Inverts

100

40

0.225
1.500
0.225

1.

00

500

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 191.990 8.050 23.8 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale a
S2.000 51.105 2.400 21.3 0.033 5.00 0.0 0.035 3 \=/ 650 1:3 Swale &
S2.001 21.988 1.200 18.3 0.046 0.00 0.0 0.035 o 225 Pipe/Conduit
S2.002 14.759 0.800 18.4 0.022 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S2.003 16.540 0.800 20.7 0.011 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S2.004 17.406 0.800 21.8 0.012 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S2.005 15.058 0.200 75.3 0.013 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S3.000 69.892 3.200 21.8 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S3.001 20.600 0.800 25.8 0.052 0.00 0.0 0.035 o 150 Pipe/Conduit
S3.002 85.660 3.800 22.5 0.021 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S3.003 14.646 0.200 73.2 0.063 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
Network Results Table
PN Rain T.C. US/IL £ I.Area T 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 7.49 55.575 0.000 0.0 0.0 0.0 1.29 212.4 0.0
52.000 50.00 5.63 53.775 0.033 0.0 0.0 1.8 1.36 224.8 6.3
52.001 50.00 6.00 51.375 0.079 0.0 0.0 4.3 0.98 39.0 15.0
52.002 50.00 6.17 50.175 0.101 0.0 0.0 5.5 1.46 241.5 19.1
52.003 50.00 6.37 49.375 0.112 0.0 0.0 6.1 1.38 228.1 21.2
52.004 50.00 6.58 48.575 0.124 0.0 0.0 6.7 1.35 222.4 23.5
52.005 50.00 6.93 47.775 0.137 0.0 0.0 7.4 0.72 119.5 26.0
$3.000 50.00 5.87 55.575 0.000 0.0 0.0 0.0 1.35 222.0 0.0
$3.001 50.00 6.41 52.375 0.052 0.0 0.0 2.8 0.63 11.1 9.9
S$3.002 50.00 7.49 51.575 0.073 0.0 0.0 4.0 1.32 218.5 13.8
$3.003 50.00 7.82 47.775 0.136 0.0 0.0 7.4 0.73 121.2 25.8
©1982-2020 Innovyze
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Innovyze Network 2020.1.3
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type A
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) De
S2.006 9.657 0.050 193.1 0.016 0.00 0.0 0.035 o 450 Pipe/Conduit
S4.000 18.965 1.000 19.0 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale
S4.001 73.181 3.600 20.3 0.019 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S4.002 16.397 0.800 20.5 0.054 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S4.003 18.051 0.800 22.6 0.012 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S4.004 21.377 0.800 26.7 0.013 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S4.005 18.032 0.250 72.1 0.016 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S1.001 7.913 0.025 316.5 0.155 0.00 0.0 0.600 o 450 Pipe/Conduit
S1.002 52.066 1.375 37.9 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
S1.003 10.705 2.244 4.8 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
S5.000 10.975 0.800 13.7 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale
S5.001 19.237 1.200 16.0 0.018 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S5.002 6.422 0.300 21.4 0.021 0.00 0.0 0.035 o 150 Pipe/Conduit
S5.003 13.547 0.300 45.2 0.016 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S5.004 14.088 0.200 70.4 0.011 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S5.005 4.618 0.200 23.1 0.012 0.00 0.0 0.035 o 225 Pipe/Conduit
S5.006 8.488 0.200 42.4 0.014 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S5.007 19.783 0.200 98.9 0.008 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
52.006 50.00 8.16 46.450 0.289 0.0 0.0 15.7 0.48 76.2 54.8
S4.000 50.00 5.22 54.775 0.000 0.0 0.0 0.0 1.44 238.2 0.0
S4.001 50.00 6.09 53.775 0.019 0.0 0.0 1.0 1.39 230.1 3.6
S4.002 50.00 6.29 50.175 0.073 0.0 0.0 4.0 1.39 229.1 13.8
S54.003 50.00 6.52 49.375 0.085 0.0 0.0 4.6 1.32 218.4 1l6.1
S4.004 50.00 6.81 48.575 0.098 0.0 0.0 5.3 1.22 200.7 18.6
S54.005 50.00 7.22 47.775 0.114 0.0 0.0 6.2 0.74 122.1 21.6
$1.001 50.00 8.27 46.400 0.558 .0 .0 30.2 1.14 180.9 105.8
S1.002 50.00 8.53 46.375 0.558 0.0 0.0 30.2 3.31 526.8 105.8
51.003 50.00 8.56 45.000 0.558 .0 .0 30.2 7.24 512.1 105.8
$5.000 50.00 5.11 60.975 0.000 0.0 0.0 0.0 1.70 280.0 0.0
$5.001 50.00 5.31 60.175 0.018 0.0 0.0 1.0 1.57 259.1 3.4
S$5.002 50.00 5.47 58.975 0.039 0.0 0.0 2.1 0.69 12.2 7.4
$5.003 50.00 5.71 58.675 0.055 0.0 0.0 3.0 0.94 154.4 10.4
S$5.004 50.00 6.02 58.375 0.066 0.0 0.0 3.6 0.75 123.6 12.5
$5.005 50.00 6.11 58.175 0.078 0.0 0.0 4.2 0.87 34.7 14.8
55.006 50.00 6.26 57.975 0.092 0.0 0.0 5.0 0.96 159.2 17.4
$5.007 50.00 6.78 57.775 0.100 0.0 0.0 5.4 0.63 104.3 19.0

E
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PN Length

(m) (m) (1:X)
55.008 14.370 0.050 287.4
S$5.009 16.855 0.300 56.2
55.010 34.752 0.450 77.2
S$5.011 21.102 0.800 26.4
55.012 20.678 1.000 20.7
$5.013 9.452 0.050 189.0
S6.000 16.889 0.100 168.9
56.001 16.953 0.050 339.1
S6.002 22.184 0.050 443.7
56.003 18.869 0.300 62.9
S6.004 31.624 0.500 63.2
56.005 21.060 0.800 26.3
S6.006 19.676 1.100 17.9
S$5.014 16.039 0.050 320.8
55.015 187.418 5.325 35.2
37.000 13.181 0.400 33.0
S7.001 14.266 0.600 23.8
S57.002 21.327 1.000 21.3
S7.003 30.983 1.600 19.4
PN Rain T.C.
(mm/hr) (mins)
$5.008 50.00 7.42 57
55.009 50.00 7.76 57.
$5.010 50.00 8.57 57
55.011 50.00 8.86 56.
$5.012 50.00 9.10 55.
55.013 50.00 9.43 53.
56.000 50.00 5.58 57
S6.001 50.00 6.41 57.
56.002 50.00 7.65 57.
56.003 50.00 8.05 57.
56.004 50.00 8.71 57
56.005 50.00 9.00 56.
56.006 50.00 9.22 55.
55.014 50.00 9.70 53.
$5.015 50.00 10.46 53.
S7.000 50.00 5.20 57.
57.001 50.00 5.39 57.
S7.002 50.00 5.65 56.
57.003 50.00 6.01 55.

Fall Slope I.Area

Network Design Table for Storm

US/IL % I.Area
(m)

T.E. Base k

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

0.017 0.00 0.0

0.013 0.00 0.0

0.016 0.00 0.0

0.042 0.00 0.0

0.032 0.00 0.0

0.040 0.00 0.0

0.000 5.00 0.0

0.018 0.00 0.0

0.016 0.00 0.0

0.019 0.00 0.0

0.014 0.00 0.0

0.035 0.00 0.0

0.019 0.00 0.0

0.021 0.00 .0 0.600

0.000 0.00 .0 0.600

0.000 5.00 0.0

0.053 0.00 0.0

0.180 0.00 0.0

0.160 0.00 0.0
Network Results Table

.575

525

.225

775
975
850

.775

675
625
575

.275

775
975

875
825

775
375
775
775

L Base Foul

(ha) Flow (1/s) (1/s)

0.117 0.0
0.130 0.0
0.146 0.0
0.188 0.0
0.220 0.0
0.260 0.0
0.000 0.0
0.018 0.0
0.034 0.0
0.053 0.0
0.067 0.0
0.102 0.0
0.121 0.0
0.402

0.402

0.000 0.0
0.053 0.0
0.233 0.0
0.393 0.0

O O O O O O
O O O O O O

O O O O O o O

o O O O

O O O O O o O

o O O O

n HYD DIA Section Type
SECT (mm)

0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 o 450 Pipe/Conduit
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
o 375 Pipe/Conduit
o 600 Pipe/Conduit
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale
0.035 3 \=/ 650 1:3 Swale

Add Flow Vel Cap Flow

(1/s) (m/s) (1/s) (1/s)

6.3 0.37 61.2 22.2

7.0 0.84 138.4 24.¢6

7.9 0.72 118.0 27.7

10.2 1.22 202.0 35.6

11.9 1.38 228.1 41.7

14.1 0.48 77.0 49.3

0.0 0.48 79.8 0.0

1.0 0.34 56.3 3.4

1.8 0.30 49.2 6.4

2.9 0.79 130.8 10.0

3.6 0.79 130.4 12.7

5.5 1.23 202.2 19.3

6.6 1.49 245.3 22.9

21.8 1.01 111.1 76.2

21.8 4.11 1163.2 76.2

0.0 1.10 180.7 0.0

2.9 1.29 212.7 10.0

12.6 1.36 224.6 44.2

21.3 1.43 235.7 74.5
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Camden Mill
Lower Bristol Road
Bath

Date 18/02/2022 13:19
File 220217 Highways Drainag...

Designed by fdelrio
Checked by

Innovyze Network 2020.1.3
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S7.004 23.387 1.200 19.5 0.028 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S7.005 23.386 1.200 19.5 0.013 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S7.006 34.513 2.375 14.5 0.01e 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
5$8.000 37.500 1.200 31.3 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale e
S$8.001 24.579 1.200 20.5 0.017 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S58.002 34.647 1.750 19.8 0.021 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S8.003 9.444 0.125 75.6 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit &
S7.007 13.833 0.050 276.7 0.025 0.00 .0 0.600 o 450 Pipe/Conduit &
S7.008 2.494 0.850 2.9 0.000 0.00 .0 0.600 o 450 Pipe/Conduit ‘
59.000 16.938 0.400 42.3 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale e
$9.001 31.163 1.400 22.3 0.012 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
5$9.002 21.709 1.400 15.5 0.023 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
$9.003 26.943 1.800 15.0 0.019 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
59.004 35.527 2.400 14.8 0.029 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S$9.005 37.517 2.600 14.4 0.045 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S9.006 24.594 1.600 15.4 0.056 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
$9.007 22.300 1.600 13.9 0.041 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
59.008 17.424 1.150 15.2 0.038 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
S9.009 94.204 6.250 15.1 0.028 0.00 0.0 0.035 3 \=/ 650 1:3 Swale
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)
S7.004 50.00 6.28 54.175 0.421 0.0 0.0 22.8 1.42 235.0 179.8
S7.005 50.00 6.56 52.975 0.434 0.0 0.0 23.5 1.42 235.0 82.3
S7.006 50.00 6.90 51.775 0.450 0.0 0.0 24.4 1.65 272.1 85.3
S$8.000 50.00 5.56 54.175 0.000 0.0 0.0 0.0 1.12 185.6 0.0
S58.001 50.00 5.85 52.975 0.017 0.0 0.0 0.9 1.39 229.2 3.2
S$8.002 50.00 6.26 51.775 0.038 0.0 0.0 2.1 1.41 233.1 7.2
58.003 50.00 6.36 49.525 0.069 0.0 0.0 3.7 1.51 59.9 13.1
57.007 50.00 7.09 49.400 0.544 29.5 1.22 193.6 103.1
S7.008 50.00 7.10 49.350 0.544 29.5 11.93 1897.6 103
$9.000 50.00 5.29 82.775 0.000 0.0 0.0 0.0 0.97 159.4 0.0
59.001 50.00 5.68 82.375 0.012 0.0 0.0 0.6 1.33 219.9 2.3
$9.002 50.00 5.91 80.975 0.035 0.0 0.0 1.9 1.60 263.4 6.6
59.003 50.00 6.19 79.575 0.054 0.0 0.0 2.9 1.62 268.1 10.2
S$9.004 50.00 6.55 77.775 0.083 0.0 0.0 4.5 1.63 269.6 15.7
59.005 50.00 6.93 75.375 0.128 0.0 0.0 6.9 1.65 273.1 24.3
S59.006 50.00 7.18 72.775 0.184 0.0 0.0 10.0 1.60 264.6 34.9
S59.007 50.00 7.40 71.175 0.225 0.0 0.0 12.2 1.68 277.8 42.7
$9.008 50.00 7.58 69.575 0.263 0.0 0.0 14.2 1.62 266.5 49.9
S59.009 50.00 8.55 68.425 0.291 0.0 0.0 15.8 1.62 267.2 55.2
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Camden Mill
Lower Bristol Road
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Date 18/02/2022 13:19
File 220217 Highways Drainag...

Designed by fdelrio

Checked by

Innovyze Network 2020.1.3
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) esign
$9.010 15.788 0.800 19.7 0.137 0.00 0.0 0.035 3 \=/ 650 1:3 Swale "
$9.011 9.260 0.050 185.2 0.200 0.00 0.0 0.035 600 Pipe/Conduit &
S10.000 42.196 1.400 30.1 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale 5]
5S10.001 18.307 1.050 17.4 0.031 0.00 0.0 0.035 3 \=/ 650 1:3 Swale “
S10.002 20.407 1.350 15.1 0.015 0.00 0.0 0.035 o 150 Pipe/Conduit o
S10.003 18.842 1.200 15.7 0.026 0.00 0.0 0.035 3 \=/ 650 1:3 Swale "
S10.004 36.056 2.400 15.0 0.024 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S10.005 39.917 2.600 15.4 0.057 0.00 0.0 0.035 3 \=/ 650 1:3 Swale “
510.006 23.973 1.600 15.0 0.069 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S10.007 21.885 1.400 15.6 0.042 0.00 0.0 0.035 3 \=/ 650 1:3 Swale “
S10.008 20.288 1.400 14.5 0.041 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S10.009 90.829 7.000 13.0 0.039 0.00 0.0 0.035 3 \=/ 650 1:3 Swale “
S10.010 14.839 0.200 74.2 0.151 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
$9.012 13.246 0.025 529.8 0.017 0.00 0.0 0.035 o 900 Pipe/Conduit &
S9.013 49.726 3.025 16.4 0.000 0.00 0.0 0.035 o 900 Pipe/Conduit .
$S9.014 11.414 0.500 22.8 0.000 0.00 0.0 0.035 o 900 Pipe/Conduit &
S9.015 22.829 0.050 456.6 0.000 0.00 0.0 0.035 o 900 Pipe/Conduit .
S9.016 11.414 1.450 7.9 0.000 0.00 0.0 0.035 o 900 Pipe/Conduit &
5$9.017 126.927 6.500 19.5 0.000 0.00 0.0 0.035 o 900 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
$9.010 50.00 8.74 62.175 0.428 0.0 0.0 23.2 1.42 233.5 81.1
59.011 50.00 9.00 60.100 0.628 0.0 0.0 34.0 0.59 167.6 119.1
S510.000 50.00 5.61 82.775 0.000 0.0 0.0 0.0 1.15 188.9 0.0
S$10.001 50.00 5.82 81.375 0.031 0.0 0.0 1.7 1.51 248.4 5.9
S510.002 50.00 6.23 80.325 0.046 0.0 0.0 2.5 0.82 14.5 8.7
510.003 50.00 6.43 78.975 0.072 0.0 0.0 3.9 1.59 261.8 13.6
S510.004 50.00 6.80 77.775 0.096 0.0 0.0 5.2 1.62 267.6 18.2
S510.005 50.00 7.21 75.375 0.153 0.0 0.0 8.3 1.60 264.7 29.0
S10.006 50.00 7.46 72.775 0.222 0.0 0.0 12.0 1.62 268.0 42.1
S10.007 50.00 7.69 71.175 0.264 0.0 0.0 14.3 1.59 262.4 50.0
S510.008 50.00 7.89 69.775 0.305 0.0 0.0 16.5 1.65 272.5 57.8
S$10.009 50.00 8.76 68.375 0.344 0.0 0.0 18.6 1.75 288.0 65.2
S510.010 50.00 9.10 61.375 0.495 0.0 0.0 26.8 0.73 120.4 93.8
59.012 50.00 9.58 60.050 1.140 0.0 0.0 61.7 0.46 292.1 216.1
$9.013 50.00 9.90 60.025 1.140 0.0 0.0 61.7 2.61 1658.4 216.1
59.014 50.00 9.98 57.000 1.140 0.0 0.0 61.7 2.21 1407.3 216.1
59.015 50.00 10.75 56.500 1.140 0.0 0.0 61.7 0.49 314.7 216.1
S59.016 50.00 10.80 56.450 1.140 0.0 0.0 61.7 3.77 2396.5 216.1
$9.017 50.00 11.69 55.000 1.140 0.0 0.0 61.7 2.39 1521.6 216.1
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Innovyze Network 2020.1.3
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S11.000 10.236 0.150 68.2 0.020 5.00 0.0 0.035 o 150 Pipe/Conduit @
S11.001 9.302 0.200 46.5 0.019 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S11.002 6.126 0.200 30.6 0.048 0.00 0.0 0.035 3 \=/ 650 1:3 Swale “
S11.003 8.915 0.200 44.6 0.028 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S511.004 6.520 0.400 16.3 0.011 0.00 0.0 0.035 3 \=/ 650 1:3 Swale “
S11.005 17.438 0.800 21.8 0.031 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S11.006 21.981 1.000 22.0 0.000 0.00 0.0 0.035 3 \=/ 650 1:3 Swale "
S11.007 13.707 0.700 19.6 0.029 0.00 0.0 0.600 o 300 Pipe/Conduit &
S511.008 26.439 1.200 22.0 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit @
S512.000 23.687 0.100 236.9 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale @
S13.000 18.762 1.200 15.6 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale @
S13.001 10.584 0.400 26.5 0.031 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S13.002 7.225 0.300 24.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit “
S$13.003 21.999 0.700 31.4 0.023 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
513.004 10.001 0.200 50.0 0.032 0.00 0.0 0.035 3 \=/ 650 1:3 Swale "
$13.005 8.123 0.150 54.2 0.015 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S13.006 15.488 0.050 309.8 0.017 0.00 0.0 0.035 3 \=/ 650 1:3 Swale "
S14.000 21.190 0.050 423.8 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale &
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S11.000 50.00 5.44 57.975 0.020 0.0 0.0 1.1 0.39 6.8 3.8
S11.001 50.00 5.61 57.825 0.039 0.0 0.0 2.1 0.92 152.1 7.4
S11.002 50.00 5.70 57.625 0.087 0.0 0.0 4.7 1.14 187.4 16.5
S11.003 50.00 5.86 57.425 0.115 0.0 0.0 6.2 0.94 155.4 21.8
S11.004 50.00 5.93 57.225 0.126 0.0 0.0 6.8 1.56 256.9 23.9
S11.005 50.00 6.14 56.825 0.157 0.0 0.0 8.5 1.35 222.2 29.8
S11.006 50.00 6.42 56.025 0.157 0.0 0.0 8.5 1.34 221.2 29.8
S11.007 50.00 6.48 54.400 0.186 0.0 0.0 10.1 3.57 252.3 35.3
S$11.008 50.00 6.56 53.700 0.186 0.0 0.0 10.1 5.20 1471.1 35.3
S12.000 50.00 5.97 57.975 0.000 0.0 0.0 0.0 0.41 67.4 0.0
S13.000 50.00 5.20 60.975 0.000 0.0 0.0 0.0 1.59 262.3 0.0
S13.001 50.00 5.34 59.775 0.031 0.0 0.0 1.7 1.22 201.7 5.9
S$13.002 50.00 5.40 59.375 0.031 0.0 0.0 1.7 2.06 36.4 5.9
S13.003 50.00 5.73 59.075 0.054 0.0 0.0 2.9 1.12 185.0 10.2
S$13.004 50.00 5.91 58.375 0.086 0.0 0.0 4.7 0.89 146.7 16.3
S13.005 50.00 6.07 58.175 0.101 0.0 0.0 5.5 0.85 141.0 19.1
S13.006 50.00 6.80 58.025 0.118 0.0 0.0 6.4 0.36 58.9 22.4
S14.000 50.00 6.16 58.025 0.000 0.0 0.0 0.0 0.31 50.4 0.0
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Innovyze Network 2020.1.3
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) esign
S13.007 14.004 0.050 280.1 0.039 0.00 0.0 0.600 o 375 Pipe/Conduit
S12.001 14.880 0.050 297.6 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit .
S12.002 81.510 4.325 18.8 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
S11.009 10.435 0.050 208.7 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit ]
S11.010 33.471 0.050 669.4 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit '
S11.011 67.948 3.900 17.4 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit &
S5.016 32.810 0.762 43.1 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit 6
S15.000 41.112 1.800 22.8 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale &
S515.001 12.054 0.600 20.1 0.029 0.00 0.0 0.035 o 150 Pipe/Conduit “
S15.002 44.692 1.200 37.2 0.014 0.00 0.0 0.035 3 \=/ 600 1:3 Swale o
S515.003 16.306 0.400 40.8 0.000 0.00 0.0 0.035 o 150 Pipe/Conduit “
S15.004 10.892 0.200 54.5 0.000 0.00 0.0 0.035 3 \=/ 650 1:3 Swale o
S515.005 33.682 1.275 26.4 0.050 0.00 0.0 0.035 3 \=/ 650 1:3 Swale "
S15.006 36.102 1.150 31.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
S515.007 11.602 0.050 232.0 0.140 0.00 0.0 0.600 o 600 Pipe/Conduit @
$15.008 5.478 0.300 18.3 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit o
S16.000 41.008 1.800 22.8 0.000 5.00 0.0 0.035 3 \=/ 650 1:3 Swale &
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S13.007 50.00 7.01 56.925 0.157 0.0 0.0 8.5 1.08 119.0 29.8
S12.001 50.00 7.25 56.875 0.157 0.0 0.0 8.5 1.05 115.4 29.8
S12.002 50.00 7.57 56.825 0.157 0.0 0.0 8.5 4.19 462.8 29.8
S11.009 50.00 7.71 52.500 0.343 0.0 0.0 18.6 1.25 138.1 65.0
S11.010 50.00 8.52 52.450 0.343 0.0 0.0 18.6 0.69 76.5 65.0
S11.011 50.00 8.71 52.400 0.343 0.0 0.0 18.6 5.85 1654.8 65.0
S5.016 50.00 11.86 48.500 2.429 0.0 0.0 131.6 3.11 493.9 460.5
S515.000 50.00 5.52 49.975 0.000 0.0 0.0 0.0 1.32 217.0 0.0
S$15.001 50.00 5.80 48.175 0.029 0.0 0.0 1.6 0.71 12.6 5.5
S515.002 50.00 6.53 47.575 0.043 0.0 0.0 2.3 1.02 160.7 8.2
5$15.003 50.00 7.07 46.375 0.043 0.0 0.0 2.3 0.50 8.9 8.2
S515.004 50.00 7.29 45.975 0.043 0.0 0.0 2.3 0.85 140.06 8.2
S$15.005 50.00 7.75 45.775 0.093 0.0 0.0 5.0 1.22 201.8 17.6
S15.006 50.00 8.08 44.500 0.093 0.0 0.0 5.0 1.80 31.9 17.6
S15.007 50.00 8.20 43.350 0.233 0.0 0.0 12.6 1.59 450.8 44.2
S515.008 50.00 8.22 43.300 0.233 0.0 0.0 12.6 5.72 1le6le6.4 44.2
S516.000 50.00 5.52 49.975 0.000 0.0 0.0 0.0 1.32 217.3 0.0
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Innovyze Network 2020.1.3

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k n HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
S16.001 12.314 0.600 20.5 0.037 0.00 0.0 0.035 o 150
S16.002 71.344 1.800 39.6 0.011 0.00 0.0 0.035 3 \=/ 650
S16.003 32.035 0.800 40.0 0.050 0.00 0.0 0.035 3 \=/ 650
S16.004 10.680 0.050 213.6 0.000 0.00 0.0 0.600 o 450
S16.005 9.434 0.200 47.2 0.000 0.00 0.0 0.600 o 450
S16.006 29.256 0.700 41.8 0.000 0.00 0.0 0.600 o 300
S16.007 9.457 0.300 31.5 0.000 0.00 0.0 0.600 o 450
$15.009 67.515 0.310 217.8 0.000 0.00 0.0 0.600 o 300
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s)
S16.001 50.00 5.81 48.175 0.037 0.0 0.0 2.0 0.71
S16.002 50.00 7.00 47.575 0.048 0.0 0.0 2.6 1.00
$16.003 50.00 7.54 45.775 0.098 0.0 0.0 5.3 0.99
S16.004 50.00 7.67 44.250 0.098 0.0 0.0 5.3 1.39
S16.005 50.00 7.72 44.425 0.098 0.0 0.0 5.3 2.97
S516.006 50.00 7.92 44.000 0.098 0.0 0.0 5.3 2.44
S16.007 50.00 7.96 43.300 0.098 0.0 0.0 5.3 3.63
S$15.009 50.00 9.28 43.000 0.331 0.0 0.0 17.9 1.06
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
51.003 S 45.500 42.756 0.000 0 0
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S5.016 S 49.300 47.738 0.000 0 0
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S$15.009 S 44.465 42.690 0.000 0 0

Section Type

Pipe/Conduit
1:3 Swale
1:3 Swale

Pipe/Conduit

Pipe/Conduit

Pipe/Conduit

Pipe/Conduit

Pipe/Conduit

Cap Flow
(1/s) (1/s)

12.5 7.0
164.8 9.1
163.9 18.6
220.6 18.6
471.7 18.6
172.4 18.6
577.5 18.6

75.0 62.8
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Innovyze Network 2020.1.3

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S21, DS/PN: S1.003, Volume (m3®): 9.6

Unit Reference MD-SHE-0253-3500-1000-3500

Design Head (m) 1.000
Design Flow (1/s) 35.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 253
Invert Level (m) 45.000
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 35.0
Flush-Flo™ 0.399 34.9
Kick-Flo® 0.755 30.6
Mean Flow over Head Range - 28.6

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 8.2 1.200 38.2 3.000 59.4 7.000 89.7
0.200 25.9 1.400 41.1 3.500 64.0 7.500 92.8
0.300 34.3 1.600 43.9 4.000 68.3 8.000 95.8
0.400 34.9 1.800 46.4 4.500 72.3 8.500 98.6
0.500 34.5 2.000 48.8 5.000 76.2 9.000 101.4
0.600 33.7 2.200 51.1 5.500 79.8 9.500 104.1
0.800 31.4 2.400 53.3 6.000 83.2
1.000 35.0 2.600 55.4 6.500 86.5

Hydro-Brake® Optimum Manhole: S99, DS/PN: S9.014, Volume (m3): 33.6

Unit Reference MD-SHE-0294-5000-1000-5000

Design Head (m) 1.000

Design Flow (1/s) 50.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 294

Invert Level (m) 57.000

Minimum Outlet Pipe Diameter (mm) 375
)

Suggested Manhole Diameter (mm 1800

©1982-2020 Innovyze




BuroHappold Ltd Page 10

Camden Mill
Lower Bristol Road

Bath

Date 18/02/2022 13:19 Designed by fdelrio
File 220217 Highways Drainag... |Checked by

Innovyze Network 2020.1.3

Hydro-Brake® Optimum Manhole: S99, DS/PN: S9.014, Volume (m3): 33.6

Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 50.0
Flush-Flo™ 0.446 50.0

Kick-Flo® 0.785 44.5
Mean Flow over Head Range - 40.2

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 9.1 1.200 54.6 3.000 85.1 7.000 128.6
0.200 30.3 1.400 58.8 3.500 91.7 7.500 133.0
0.300 48.5 1.600 62.7 4.000 97.9 8.000 137.3
0.400 49.9 1.800 66.4 4.500 103.7 8.500 141.4
0.500 49.9 2.000 69.9 5.000 109.1 9.000 145.4
0.600 49.0 2.200 73.2 5.500 114.3 9.500 149.3
0.800 44 .9 2.400 76.3 6.000 119.3
1.000 50.0 2.600 79.4 6.500 124.0

Hydro-Brake® Optimum Manhole: S67, DS/PN: S5.016, Volume (m3): 154.7

Unit Reference MD-SHE-0294-5000-1000-5000

Design Head (m) 1.000

Design Flow (1/s) 50.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 294

Invert Level (m) 48.500

Minimum Outlet Pipe Diameter (mm) 375

Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 50.0
Flush-Flo™ 0.446 50.0

Kick-Flo® 0.785 44.5
Mean Flow over Head Range - 40.2

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 9.1 0.300 48.5 0.500 49.9 0.800 44.9
0.200 30.3 0.400 49.9 0.600 49.0 1.000 50.0
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Hydro-Brake® Optimum Manhole: S67, DS/PN: S5.016, Volume (m3): 154.7
Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
1.200 54.6 2.400 76.3 5.000 109.1 8.000 137.3
1.400 58.8 2.600 79.4 5.500 114.3 8.500 141.4
1.600 62.7 3.000 85.1 6.000 119.3 9.000 145.4
1.800 66.4 3.500 91.7 6.500 124.0 9.500 149.3
2.000 69.9 4.000 97.9 7.000 128.6
2.200 73.2 4.500 103.7 7.500 133.0
Hydro-Brake® Optimum Manhole: S116, DS/PN: S16.006, Volume (m3): 2.8

Unit Reference MD-SHE-0215-2400-1000-2400

Design Head (m) 1.
Design Flow (1/s) 2
Flush-Flo™ Calcula
Objective Minimise upstream stor
Application Surf
Sump Available
Diameter (mm)
Invert Level (m) 44,
Minimum Outlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm) 1

Control Points

Head (m) Flow (1/s)

Design Point (Calculated) 1.000 24.0
Flush-Flo™ 0.359 23.9
Kick-Flo® 0.733 20.7
Mean Flow over Head Range - 20.0

000
4.0
ted
age
ace
Yes
215
000
300
500

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow
0.100 7.3 1.200
0.200 21.0 1.400
0.300 23.8 1.600
0.400 23.9 1.800
0.500 23.5 2.000
0.600 22.9 2.200
0.800 21.6 2.400
1.000 24.0 2.600

Hydro-Brake® Optimum Manhole:

(1/s) |Depth (m) Flow (1/s) |Depth

26.2 3.000 40.6 7.000
28.2 3.500 43.8 7.500
30.0 4.000 46.7 8.000
31.8 4.500 49.4 8.500
33.4 5.000 52.0 9.000
35.0 5.500 54.5 9.500
36.5 6.000 56.8

37.9 6.500 59.1

S117, DS/PN: S15.009, Volume (m?):

Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be

(m) Flow (1/s)

61.
63.
65.
67.
69.
71.

PN WS ww

Unit Reference MD-SHE-0215-2400-1000-2400

Design Head (m) 1.000
Design Flow (1/s) 24.0
Flush-Flo™ Calculated
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Hydro-Brake® Optimum Manhole: S117, DS/PN:

S515.009,

Volume (m?3) :

Objective Minimise upstream storage
Surface
Yes
215
43.000
300
1500

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

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

The hydrological calculations have been based on the Head/Discharge relationship for the

1.000
0.359
0.733

24.
23.
20.
20.

Head (m) Flow (1/s)

0
9
-
0

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
0.100 7.3 1.200 26.2 3
0.200 21.0 1.400 28.2 3
0.300 23.8 1.600 30.0 4
0.400 23.9 1.800 31.8 4
0.500 23.5 2.000 33.4 5
0.600 22.9 2.200 35.0 5
0.800 21.6 2.400 36.5 6
1.000 24.0 2.600 37.9 6

(m) Flow (1l/s)

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

40.
43.
46.
49.
52.
54.
56.
59.

= o 01 O B ~J 0w o

Depth

O W 0 0w J J

(m) Flow (1/s)

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

61.
63.
65.
67.
69.
71.

PN WD ww
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 5
Number of Online Controls 5 Number of Time/Area Diagrams 0
Number of Offline Controls 5 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.300
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 17.000 Cv (Winter) 1.000
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) 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 40, 40
Water
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 529 30 Summer 1 +0% 55.575
52.000 S35 30 Summer 1 +0% 53.791
S52.001 536 30 Summer 1 +0% 51.450
52.002 S37 30 Summer 1 +0% 50.203
52.003 538 30 Summer 1 +0% 49.405
52.004 S39 30 Summer 1 +0% 48.607
52.005 5S40 30 Summer 1 +0% 47.824
5$3.000 525 30 Summer 1 +0% 55.575
S$3.001 S26 30 Summer 1 +0% 1/30 Summer 108 52.392
53.002 S27 30 Summer 1 +0% 51.588
$3.003 528 30 Summer 1 +0% 47.812
52.006 S41 30 Summer 1 +0% 30/30 Summer 46.647
S4.000 S42 30 Summer 1 +0% 54.775
S4.001 S43 30 Summer 1 +0% 53.786
S4.002 S44 30 Summer 1 +0% 50.198
54.003 S45 30 Summer 1 +0% 49.401
S4.004 S46 30 Summer 1 +0% 48.605
S4.005 S47 30 Summer 1 +0% 47.818
S1.001 530 30 Summer 1 +0% 30/30 Summer 46.620
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S1.000 S29 -0.225 0.000 0.00 0.0 OK
52.000 S35 -0.209 0.000 0.01 4.2 FLOOD RISK*
S52.001 S36 -0.150 0.000 0.24 9.2 FLOOD RISK
52.002 537 -0.197 0.000 0.02 11.6 FLOOD RISK
S52.003 S38 -0.195 0.000 0.02 12.8 FLOOD RISK*
52.004 S39 -0.193 0.000 0.03 14.1 FLOOD RISK*
S52.005 540 -0.176 0.000 0.06 15.4 FLOOD RISK*
53.000 525 -0.225 0.000 0.00 0.0 OK
S3.001 S26 -0.133 0.000 0.03 5.4 0.3 FLOOD RISK
53.002 s27 -0.212 0.000 0.01 2.6 FLOOD RISK
S53.003 528 -0.188 0.000 0.03 9.5 FLOOD RISK*
52.006 S41 -0.253 0.000 0.37 26.5 OK
S4.000 S42 -0.225 0.000 0.00 0.0 OK
S4.001 S43 -0.214 0.000 0.00 2.1 FLOOD RISK*
S4.002 S44 -0.202 0.000 0.02 8.1 FLOOD RISK*
S54.003 S45 -0.199 0.000 0.02 9.4 FLOOD RISK*
S4.004 S46 -0.195 0.000 0.02 10.8 FLOOD RISK*
S54.005 547 -0.182 0.000 0.05 12.6 FLOOD RISK*
S1.001 S30 -0.230 0.000 0.48 55.4 OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S1.002 520 30 Summer 1 +0% 46.472
$1.003 S21 5760 Summer 1 +0% 45.039
S$5.000 526 30 Summer 1 +0% 60.975
S5.001 S27 30 Summer 1 +0% 60.185
S$5.002 528 30 Summer 1 +0% 30/30 Summer 59.038
$5.003 S29 30 Summer 1 +0% 58.700
S$5.004 S30 30 Summer 1 +0% 58.406
$5.005 S31 30 Summer 1 +0% 58.253
$5.006 532 30 Summer 1 +0% 58.008
S$5.007 S33 30 Summer 1 +0% 57.819
S$5.008 S34 30 Summer 1 +0% 57.639
S$5.009 S30 30 Summer 1 +0% 57.567
S$5.010 S31 30 Summer 1 +0% 57.274
S5.011 532 30 Summer 1 +0% 56.816
S5.012 S33 30 Summer 1 +0% 56.016
$5.013 S34 30 Summer 1 +0% 30/30 Summer 54.062
56.000 558 30 Summer 1 +0% 57.775
S6.001 S59 30 Summer 1 +0% 57.698
56.002 560 30 Summer 1 +0% 57.659
S6.003 S43 30 Summer 1 +0% 57.599
S56.004 S44 30 Summer 1 +0% 57.303
S6.005 S45 30 Summer 1 +0% 56.802
56.006 S46 30 Summer 1 +0% 56.002
S5.014 S47 30 Summer 1 +0% 30/30 Summer 54.044
S$5.015 566 30 Summer 1 +0% 53.895
S7.000 S66 30 Summer 1 +0% 57.775
S7.001 567 30 Summer 1 +0% 57.395
S7.002 S68 30 Summer 1 +0% 56.821
S57.003 569 30 Summer 1 +0% 55.836
S7.004 S54 30 Summer 1 +0% 54.238
S7.005 S55 30 Summer 1 +0% 53.039
S7.006 S56 30 Summer 1 +0% 51.835
S$8.000 557 30 Summer 1 +0% 54.175
S8.001 S58 30 Summer 1 +0% 52.985
S$8.002 S59 30 Summer 1 +0% 51.791
$8.003 S60 30 Summer 1 +0% 30/30 Summer 49.610
S7.007 557 30 Summer 1 +0% 30/30 Summer 49.600
S7.008 S79 30 Summer 1 +0% 49.451
59.000 S1 30 Summer 1 +0% 82.775
S$S9.001 S2 30 Summer 1 +0% 82.383
59.002 S3 30 Summer 1 +0% 80.989
59.003 sS4 30 Summer 1 +0% 79.593
59.004 S5 30 Summer 1 +0% 77.798
$9.005 S6 30 Summer 1 +0% 75.404
59.006 S8 30 Summer 1 +0% 72.811
59.007 S9 30 Summer 1 +0% 71.215
59.008 S10 30 Summer 1 +0% 69.620
59.009 S11 30 Summer 1 +0% 68.472
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

S1.
S1.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S5.
S6.
S6.
S6.
S6.
S6.
S6.
S6.
S5.
S5.
S7.
S7.
S7.
S7.
S7.
S7.
.006

ST

S8.
S8.
S8.
S8.
ST.
ST.
S9.
S9.
S9.
S9.
S9.
S9.
S9.
S9.
S9.

PN

002
003
000
001
002
003
004
005
006
007
008
009
010
011
012
013
000
001
002
003
004
005
006
014
015
000
001
002
003
004
005

000
001
002
003
007
008
000
001
002
003
004
005
006
007
008

US/MH
Name

520
521
S26
527
528
529
S30
S31
532
S33
534
S30
S31
S32
S33
S34
S58
S59
S60
S43
S44
S45
S46
s47
S66
S66
S67
568
S69
554
S55
S56
S57
S58
S59
560
S57
S79

sl

s2

S3

sS4

S5

S6

S8

S9
S10

Surcharged Flooded

Depth

(m)

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

353
261
225
215
087
200
194
147
192
181
16l
183
176
184
184
238
225
202
191
201
197
198
198
206
530
225
205
179
l64
162
16l
165
225
215
209
140
250
349
225
217
211
207
202
196
189
185
180

for Storm

Volume Flow / Overflow Time
(m3) Cap. (1/s) (mins)
0.000 0.10
0.000 0.00
0.000 0.00
0.000 0.00
0.000 0.36
0.000 0.02
0.000 0.03
0.000 0.26
0.000 0.03
0.000 0.05
0.000 0.09
0.000 0.04
0.000 0.06
0.000 0.04
0.000 0.04
0.000 0.34
0.000 0.00
0.000 0.01
0.000 0.03
0.000 0.02
0.000 0.02
0.000 0.02
0.000 0.02
0.000 0.42
0.000 0.03
0.000 0.00
0.000 0.01
0.000 0.05
0.000 0.08
0.000 0.09
0.000 0.09
0.000 0.08
0.000 0.00
0.000 0.00
0.000 0.01
0.000 0.15
0.000 0.41
0.000 0.11
0.000 0.00
0.000 0.00
0.000 0.01
0.000 0.01
0.000 0.02
0.000 0.02
0.000 0.03
0.000 0.04
0.000 0.05

5

~ o N O R G»

O I NN NOWOWWOdRdOHODBDNWOOWMEUNOGLWOO JWOU WO WWO JIN U WO Ul EFE oWwRE WO o DN

Half Drain Pipe
Flow
(1/s)

Level
Status Exceeded

OK*
OK
OK
FLOOD RISK*
FLOOD RISK
FLOOD RISK
FLOOD RISK*
FLOOD RISK
FLOOD RISK

FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
OK

OK

FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
OK

OK*

OK

FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
OK

FLOOD RISK*
FLOOD RISK*
OK

OK

OK*

OK

FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
FLOOD RISK*
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1 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) (m?3) Cap. (1/s) (mins) (1/s) Status Exceeded
5$9.009 S11 -0.178 0.000 0.05 31.2 FLOOD RISK*
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Innovyze Network 2020.1.3
1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
US/MH Return Climate First (X) First (Y) First (2Z2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S59.010 S13 30 Summer 1 +0%
S9.011 S12 30 Summer 1 +0% 30/30 Summer
S510.000 S13 30 Summer 1 +0%
$10.001 S14 30 Summer 1 +0%
S510.002 S15 30 Summer 1 +0% 1/30 Summer 108
510.003 Sle6 30 Summer 1 +0%
S510.004 S17 30 Summer 1 +0%
510.005 S18 30 Summer 1 +0%
S510.006 S19 30 Summer 1 +0%
510.007 520 30 Summer 1 +0%
S510.008 S21 30 Summer 1 +0%
S$10.009 S22 30 Summer 1 +0%
S510.010 S23 30 Summer 1 +0%
S9.012 S24 30 Summer 1 +0% 30/30 Summer
S59.013 598 30 Summer 1 +0%
S9.014 S99 1440 Summer 1 +0%
S9.015 S84 1440 Summer 1 +0%
S9.016 S85 1440 Summer 1 +0%
S9.017 S84 1440 Summer 1 +0%
S11.000 S93 30 Summer 1 +0% 30/30 Summer
S11.001 S94 30 Summer 1 +0%
S11.002 S95 30 Summer 1 +0%
S11.003 S96 30 Summer 1 +0%
S11.004 S97 30 Summer 1 +0%
S$11.005 598 30 Summer 1 +0%
S11.006 S101 30 Summer 1 +0%
S11.007 S99 30 Summer 1 +0%
$11.008 S96 30 Summer 1 +0%
S512.000 S94 30 Summer 1 +0%
S$13.000 S86 30 Summer 1 +0%
S$13.001 587 30 Summer 1 +0%
$13.002 587 30 Summer 1 +0%
$13.003 588 30 Summer 1 +0%
S$13.004 S89 30 Summer 1 +0%
S13.005 S90 30 Summer 1 +0%
S13.006 S91 30 Summer 1 +0%
S514.000 592 30 Summer 1 +0%
S$13.007 S92 30 Summer 1 +0%
S$12.001 sS106 30 Summer 1 +0%
S12.002 S107 30 Summer 1 +0%
$11.009 s101 30 Summer 1 +0% 30/30 Summer
S11.010 S109 30 Summer 1 +0%
S11.011 s103 30 Summer 1 +0%
S5.016 S67 7200 Summer 1 +0%
S515.000 S62 30 Summer 1 +0%
S$15.001 S63 30 Summer 1 +0% 100/30 Summer
S515.002 S 30 Summer 1 +0%
$15.003 S110 30 Summer 1 +0% 1/30 Summer 108

©1982-2020 Innovyze




BuroHappold Ltd

Page 19

Camden Mill
Lower Bristol Road

Bath

Date 18/02/2022 13:19
File 220217 Highways Drainag...

Designed by fdelrio
Checked by
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
S9.010 S13 62.237 -0.163 0.000 0.09 45.2 FLOOD RISK*
59.011 512 60.561 -0.139 0.000 0.42 64.8 OK
S10.000 S13 82.775 -0.225 0.000 0.00 0.0 OK
510.001 S14 81.388 -0.212 0.000 0.01 3.5 FLOOD RISK*
S510.002 S15 80.367 -0.108 0.000 0.17 2.6 2.5 FLOOD RISK
510.003 S1l6 78.992 -0.208 0.000 0.01 5.3 FLOOD RISK
S10.004 S17 77.796 -0.204 0.000 0.01 7.9 FLOOD RISK*
510.005 S18 75.405 -0.195 0.000 0.02 14.1 FLOOD RISK*
S10.006 S19 72.813 -0.187 0.000 0.04 21.6 FLOOD RISK*
510.007 S20 71.218 -0.182 0.000 0.04 26.1 FLOOD RISK*
S10.008 S21 69.821 -0.179 0.000 0.05 30.5 FLOOD RISK*
510.009 S22 68.422 -0.178 0.000 0.05 34.1 FLOOD RISK*
S10.010 S23 61.469 -0.131 0.000 0.18 49.4 FLOOD RISK*
59.012 524 60.544 -0.406 0.000 0.58 116.0 OK
S59.013 S98 60.180 -0.745 0.000 0.07 115.4 OK*
59.014 599 57.089 -0.811 0.000 0.01 7.2 OK
S59.015 S84 56.594 -0.806 0.000 0.02 7.2 OK
59.016 S85 56.464 -0.886 0.000 0.00 7.2 OK
S9.017 S84 55.020 -0.880 0.000 0.00 7.2 OK*
5$11.000 S93 58.038 -0.087 0.000 0.37 2.5 FLOOD RISK
S11.001 S94 57.846 -0.154 0.000 0.02 4.5 FLOOD RISK
511.002 S95 57.654 -0.146 0.000 0.04 9.8 FLOOD RISK*
S11.003 S96 57.463 -0.137 0.000 0.06 12.9 FLOOD RISK*
S11.004 S97 57.255 -0.145 0.000 0.04 14.1 FLOOD RISK
S11.005 S98 56.862 -0.138 0.000 0.06 17.4 FLOOD RISK
511.006 S101 56.062 -0.138 0.000 0.06 17.4 FLOOD RISK*
S11.007 S99 54.463 -0.237 0.000 0.10 20.5 OK
511.008 S96 53.753 -0.547 0.000 0.02 20.4 OK*
S12.000 S94 57.975 -0.225 0.000 0.00 0.0 OK
513.000 S86 60.975 -0.225 0.000 0.00 0.0 OK
S13.001 S87 59.790 -0.210 0.000 0.01 3.5 FLOOD RISK*
513.002 S87 59.408 -0.117 0.000 0.11 3.4 FLOOD RISK
S13.003 S88 59.097 -0.203 0.000 0.01 6.0 FLOOD RISK
513.004 S89 58.408 -0.192 0.000 0.03 9.5 FLOOD RISK*
S13.005 S90 58.212 -0.188 0.000 0.04 11.1 FLOOD RISK*
513.006 S91 58.092 -0.158 0.000 0.10 13.0 FLOOD RISK
S14.000 S92 58.025 -0.225 0.000 0.00 0.0 OK
513.007 S92 57.032 -0.268 0.000 0.18 17.1 OK
S12.001 S106 56.984 -0.266 0.000 0.18 17.0 OK
512.002 S107 56.871 -0.329 0.000 0.04 17.0 OK*
S11.009 S101 52.663 -0.212 0.000 0.36 37.1 OK
511.010 S109 52.634 -0.191 0.000 0.48 36.6 OK*
S11.011 S103 52.461 -0.539 0.000 0.02 36.6 OK*
55.016 S67 48.579 -0.371 0.000 0.01 5.9 OK
S15.000 S62 49.975 -0.225 0.000 0.00 0.0 OK
515.001 S63 48.226 -0.099 0.000 0.25 3.2 FLOOD RISK
S515.002 Se64 47.596 -0.204 0.000 0.01 4.7 FLOOD RISK
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Innovyze Network 2020.1.3

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

for Storm

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
$15.003 S110 46.400 -0.125 0.000 0.06 4.1 0.6 FLOOD RISK

US/MH Level
PN Name Exceeded

5$9.010 S13
59.011 S12
510.000 S13
510.001 S14
510.002 S15
510.003 S16
510.004 S17
510.005 S18
510.006 519
510.007 520
510.008 s21
510.009 S22
510.010 523
59.012 524
5$9.013 598
59.014 S99
5$9.015 S84
59.016 sS85
5$9.017 584
$11.000 S93
511.001 594
$11.002 S95
511.003 596
S$11.004 S97
511.005 598
$11.006 s101
5$11.007 599
511.008 S96
512.000 594
S$13.000 S86
513.001 587
S$13.002 S87
513.003 588
S$13.004 S89
513.005 590
S513.006 S91
514.000 592
S$13.007 S92
$12.001 S106
$12.002 s107
$11.009 s101
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PN

S11.
S11.

S5.
S15.
S15.
S15.
S15.

010
011
0le6
000
001
002
003

US/MH
Name

5109
5103
S67
S62
563
S64
S110

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

PN

S15.
S15.
S15.
S15.
S15.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
S15.

PN

S15.
S15.
S15.
S15.
S15.
Sl6.
sle6.
Sl6.
sle6.
Sl6.
sle6.
Sl6.
sle6.
S15.

004
005
006
007
008
000
001
002
003
004
005
006
007
009

004
005
006
007
008
000
001
002
003
004
005
006
007
009

US/MH
Name

S111
S65
5118
566
5108
568
569
S70
S71
S72
S115
S116
5120
S117

US/MH
Name

S111

565

S118

566

5108

568
S69
S70
S71
S72

S115
S116
5120
S117

30
30
30
30
30
30
30
30
30
30
30
30
30
30

Storm

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer

Water Surcharged Flooded

Level
(m)

45.
45.
44.
43.
43.
49.
48.
47
45.
44.
44.
44.
43.
43.

981
796
545
456
376
975
234
.597
807
486
483
0le6
301
027

R A e e e e e e el

.219

.105

.225

.203
.193

.449
.273

for Storm

Return Climate First (X) First (Y) First (Z) Overflow
Period Change Surcharge Flood Overflow Act.

+0% 100/30 Summer

+0% 30/30 Summer

+0% 1/30 Summer 108

+0% 1/30 Summer 108

Half Drain Pipe

Volume Flow / Overflow Time Flow

(m3) Cap. (1/s) (mins) (1/s) Status

0.000 0.00 0.6 FLOOD RISK
0.000 0.01 6.0 FLOOD RISK*
0.000 0.19 5.9 OK
0.000 0.07 21.1 OK
0.000 0.04 21.2 OK*
0.000 0.00 0.0 OK
0.000 0.32 4.0 FLOOD RISK
0.000 0.01 5.0 FLOOD RISK
0.000 0.03 10.2 FLOOD RISK*
0.000 0.07 10.2 OK
0.000 0.04 10.2 OK*
0.000 0.00 9.2 0.2 OK
0.000 0.00 0.2 OK*
0.000 0.01 17.6 0.6 OK

US/MH Level
PN Name Exceeded

$15.004 s111
515.005 565
515.006 S118
515.007 566
$15.008 sS108
516.000 568
516.001 S69
516.002 S70
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PN

Sl6.
sle6.
Sl6.
Sle6.
Sl6.
S15.

003
004
005
006
007
009

US/MH
Name

S71
S72
S115
S116
5120
S117

Level
Exceeded
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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 Storage Structures 5
Number of Online Controls 5 Number of Time/Area Diagrams 0
Number of Offline Controls 5 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.300
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 17.000 Cv (Winter) 1.000
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) 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 40, 40
Water
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 529 30 Summer 30 +40% 55.575
52.000 S35 30 Summer 30 +40% 53.808
S52.001 S36 30 Summer 30 +40% 51.543
52.002 S37 30 Summer 30 +40% 50.236
52.003 S38 30 Summer 30 +40% 49.441
52.004 S39 30 Summer 30 +40% 48.646
52.005 5S40 30 Summer 30 +40% 47.880
5$3.000 525 30 Summer 30 +40% 55.575
S$3.001 S26 30 Summer 30 +40% 1/30 Summer 108 52.437
53.002 S27 30 Summer 30 +40% 51.607
$3.003 528 30 Summer 30 +40% 47.861
S52.006 S41 30 Summer 30 +40% 30/30 Summer 47.085
S4.000 S42 30 Summer 30 +40% 54.775
S4.001 S43 30 Summer 30 +40% 53.800
54.002 S44 30 Summer 30 +40% 50.228
54.003 S45 30 Summer 30 +40% 49.435
S4.004 S46 30 Summer 30 +40% 48.643
S4.005 S47 30 Summer 30 +40% 47.872
S1.001 S30 30 Summer 30 +40% 30/30 Summer 46.972
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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
S1.000 S29 -0.225 0.000 0.00 0.0 OK
S52.000 S35 -0.192 0.000 0.03 14.4 FLOOD RISK*
S52.001 S36 -0.057 0.000 0.90 34.8 FLOOD RISK
S52.002 S37 -0.164 0.000 0.09 44.5 FLOOD RISK
S52.003 S38 -0.159 0.000 0.10 49.3 FLOOD RISK*
S52.004 539 -0.154 0.000 0.11 54.4 FLOOD RISK*
S52.005 540 -0.120 0.000 0.22 59.8 FLOOD RISK*
S$3.000 525 -0.225 0.000 0.00 0.0 OK
S3.001 S26 -0.088 0.000 0.35 20.6 3.9 FLOOD RISK
S$3.002 s27 -0.193 0.000 0.03 13.2 FLOOD RISK
S53.003 528 -0.139 0.000 0.15 41.9 FLOOD RISK*
S52.006 S41 0.185 0.000 1.50 108.4 SURCHARGED
S4.000 S42 -0.225 0.000 0.00 0.0 OK
S4.001 543 -0.200 0.000 0.02 8.7 FLOOD RISK*
S4.002 S44 -0.172 0.000 0.06 33.5 FLOOD RISK*
S4.003 545 -0.165 0.000 0.08 39.1 FLOOD RISK*
S4.004 S46 -0.157 0.000 0.10 45.3 FLOOD RISK*
S4.005 S47 -0.128 0.000 0.19 52.9 FLOOD RISK*
S1.001 S30 0.122 0.000 2.01 230.6 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

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

S1.002 520 30 Summer 30 +40% 46.583
51.003 S21 2160 Summer 30 +40% 45.084
S$5.000 526 30 Summer 30 +40% 60.975
$5.001 527 30 Summer 30 +40% 60.197
$5.002 528 30 Summer 30 +40% 30/30 Summer 59.196
$5.003 529 30 Summer 30 +40% 58.726
S$5.004 S30 30 Summer 30 +40% 58.440
$5.005 S31 30 Summer 30 +40% 58.345
S55.006 532 30 Summer 30 +40% 58.045
$5.007 S33 30 Summer 30 +40% 57.866
S$5.008 S34 30 Summer 30 +40% 57.705
$5.009 S30 30 Summer 30 +40% 57.613
S$5.010 S31 30 Summer 30 +40% 57.327
S5.011 S32 30 Summer 30 +40% 56.861
S5.012 S33 30 Summer 30 +40% 56.064
$5.013 S34 30 Summer 30 +40% 30/30 Summer 54.440
56.000 558 30 Summer 30 +40% 57.7175
$6.001 S59 30 Summer 30 +40% 57.734
56.002 560 30 Summer 30 +40% 57.704
56.003 543 30 Summer 30 +40% 57.633
S56.004 S44 30 Summer 30 +40% 57.341
56.005 545 30 Summer 30 +40% 56.840
56.006 S46 30 Summer 30 +40% 56.039
S5.014 547 30 Summer 30 +40% 30/30 Summer 54.345
S$5.015 566 30 Summer 30 +40% 53.970
S7.000 566 30 Summer 30 +40% 57.775
S7.001 S67 30 Summer 30 +40% 57.422
S7.002 568 30 Summer 30 +40% 56.878
S57.003 569 30 Summer 30 +40% 55.908
S7.004 554 30 Summer 30 +40% 54.313
S7.005 S55 30 Summer 30 +40% 53.115
S7.006 556 30 Summer 30 +40% 51.906
S$8.000 557 30 Summer 30 +40% 54.175
S$8.001 558 30 Summer 30 +40% 52.998
S$8.002 S59 30 Summer 30 +40% 51.811
$8.003 560 30 Summer 30 +40% 30/30 Summer 50.029
S7.007 S57 30 Summer 30 +40% 30/30 Summer 49.978
S7.008 S79 30 Summer 30 +40% 49.572
59.000 S1 30 Summer 30 +40% 82.775
$9.001 S2 30 Summer 30 +40% 82.394
59.002 S3 30 Summer 30 +40% 81.007
$9.003 S4 30 Summer 30 +40% 79.616
59.004 S5 30 Summer 30 +40% 77.828
$9.005 S6 30 Summer 30 +40% 75.442
59.006 S8 30 Summer 30 +40% 72.858
$9.007 S9 30 Summer 30 +40% 71.265
59.008 S10 30 Summer 30 +40% 69.675
59.009 S11 30 Summer 30 +40% 68.529
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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
S51.002 520 -0.242 0.000 0.44 229.7 OK*
S51.003 s21 -0.216 0.000 0.02 5.9 OK
S55.000 S26 -0.225 0.000 0.00 0.0 OK
S$5.001 527 -0.203 0.000 0.01 8.4 FLOOD RISK*
S55.002 528 0.071 0.000 1.12 13.5 FLOOD RISK
S$5.003 529 -0.174 0.000 0.06 20.7 FLOOD RISK
S55.004 S30 -0.160 0.000 0.09 25.8 FLOOD RISK*
S5.005 S31 -0.055 0.000 0.91 30.3 FLOOD RISK
S55.006 S32 -0.155 0.000 0.11 36.2 FLOOD RISK
S$5.007 533 -0.134 0.000 0.17 39.4 FLOOD RISK*
55.008 S34 -0.095 0.000 0.33 45.9 FLOOD RISK*
S55.009 530 -0.137 0.000 0.16 50.3 FLOOD RISK*
S55.010 S31 -0.123 0.000 0.21 55.2 FLOOD RISK*
S5.011 532 -0.139 0.000 0.15 69.8 FLOOD RISK*
S55.012 S33 -0.136 0.000 0.16 81.8 FLOOD RISK*
$5.013 S34 0.140 0.000 1.34 97.8 SURCHARGED
S56.000 S58 -0.225 0.000 0.00 0.0 OK
S6.001 559 -0.166 0.000 0.06 8.0 FLOOD RISK*
S56.002 S60 -0.146 0.000 0.13 14.6 FLOOD RISK*
S6.003 543 -0.167 0.000 0.08 22.3 FLOOD RISK*
S56.004 S44 -0.159 0.000 0.09 27.6 FLOOD RISK*
S6.005 545 -0.160 0.000 0.09 41.2 FLOOD RISK*
S56.006 S46 -0.161 0.000 0.09 49.3 FLOOD RISK*
55.014 S47 0.095 0.000 1.73 155.8 SURCHARGED
S55.015 S66 -0.455 0.000 0.13 154.9 OK*
S7.000 S66 -0.225 0.000 0.00 0.0 OK
S7.001 S67 -0.178 0.000 0.05 24.8 FLOOD RISK*
S7.002 568 -0.122 0.000 0.21 108.3 FLOOD RISK*
S7.003 569 -0.092 0.000 0.34 182.0 FLOOD RISK*
S7.004 S54 -0.087 0.000 0.37 196.1 FLOOD RISK*
S7.005 S55 -0.085 0.000 0.38 203.0 FLOOD RISK*
S7.006 556 -0.094 0.000 0.34 210.5 FLOOD RISK*
58.000 S57 -0.225 0.000 0.00 0.0 OK
S$8.001 558 -0.202 0.000 0.02 8.0 FLOOD RISK*
58.002 S59 -0.189 0.000 0.03 17.6 FLOOD RISK*
S$8.003 560 0.279 0.000 0.64 31.4 FLOOD RISK
S7.007 S57 0.128 0.000 1.73 251.9 FLOOD RISK
S7.008 S79 -0.228 0.000 0.48 249.6 OK*
59.000 S1 -0.225 0.000 0.00 0.0 OK
59.001 S2 -0.206 0.000 0.01 5.6 FLOOD RISK*
59.002 S3 -0.193 0.000 0.03 16.3 FLOOD RISK*
59.003 sS4 -0.184 0.000 0.04 25.0 FLOOD RISK*
59.004 S5 -0.172 0.000 0.06 38.3 FLOOD RISK*
S59.005 S6 -0.158 0.000 0.10 59.3 FLOOD RISK*
S59.006 S8 -0.142 0.000 0.14 85.0 FLOOD RISK*
59.007 S9 -0.135 0.000 0.17 103.9 FLOOD RISK*
59.008 S10 -0.125 0.000 0.20 121.3 FLOOD RISK*
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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) (m?3) Cap. (1/s) (mins) (1/s) Status Exceeded
59.009 S11 -0.121 0.000 0.21

128.9 FLOOD RISK*
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US/MH Return Climate First (X)
PN Name Storm Period Change Surcharge

S59.010 S13 30 Summer 30 +40%

59.011 512 30 Summer 30 +40% 30/30 Summer
S510.000 S13 30 Summer 30 +40%
S10.001 S14 30 Summer 30 +40%
S510.002 S15 30 Summer 30 +40%
510.003 S16 30 Summer 30 +40%
510.004 S17 30 Summer 30 +40%
510.005 S18 30 Summer 30 +40%
S510.006 S19 30 Summer 30 +40%
510.007 520 30 Summer 30 +40%
510.008 S21 30 Summer 30 +40%
510.009 S22 30 Summer 30 +40%
S510.010 S23 30 Summer 30 +40%

S9.012 S24 30 Summer 30 +40% 30/30 Summer
S59.013 598 30 Summer 30 +40%

S9.014 S99 600 Summer 30 +40%

S59.015 S84 600 Summer 30 +40%

S9.016 S85 600 Summer 30 +40%

$9.017 S84 600 Summer 30 +40%
S11.000 S93 30 Summer 30 +40% 30/30 Summer
S11.001 S94 30 Summer 30 +40%
S11.002 S95 30 Summer 30 +40%
S11.003 S96 30 Summer 30 +40%

S511.004 S97 30 Summer 30 +40%

S11.005 598 30 Summer 30 +40%

S11.006 S101 30 Summer 30 +40%

S11.007 S99 30 Summer 30 +40%

511.008 S96 30 Summer 30 +40%

S512.000 S94 30 Summer 30 +40%

513.000 S86 30 Summer 30 +40%

S13.001 S87 30 Summer 30 +40%

513.002 587 30 Summer 30 +40%

S13.003 588 30 Summer 30 +40%

513.004 589 30 Summer 30 +40%

S13.005 S90 30 Summer 30 +40%

513.006 S91 30 Summer 30 +40%

S14.000 S92 30 Summer 30 +40%

S513.007 S92 30 Summer 30 +40%

S$12.001 sS106 30 Summer 30 +40%

S12.002 sS107 30 Summer 30 +40%

$11.009 S101 30 Summer 30 +40% 30/30 Summer
S11.010 S109 30 Summer 30 +40%

S11.011 s103 30 Summer 30 +40%

S5.016 S67 2880 Summer 30 +40%

S515.000 S62 30 Summer 30 +40%

S15.001 S63 30 Summer 30 +40% 100/30 Summer
S15.002 S 30 Summer 30 +40%

515.003 sS110 30 Summer 30 +40%

First (Y)
Flood

First (Z) Overflow
Overflow Act.
1/30 Summer 108
1/30 Summer 108
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
59.010 S13 62.311 -0.089 0.000 0.36 188.5 FLOOD RISK*
S9.011 S12 61.135 0.435 0.000 1.79 276.6 SURCHARGED
510.000 S13 82.775 -0.225 0.000 0.00 0.0 OK
510.001 S14 81.406 -0.194 0.000 0.03 14.5 FLOOD RISK*
510.002 S15 80.425 -0.050 0.000 0.71 15.1 10.3 FLOOD RISK
510.003 Sl6 79.014 -0.186 0.000 0.04 22.1 FLOOD RISK
510.004 S17 77.823 -0.177 0.000 0.06 33.4 FLOOD RISK*
510.005 S18 75.443 -0.157 0.000 0.10 59.0 FLOOD RISK*
510.006 S19 72.861 -0.139 0.000 0.15 90.8 FLOOD RISK*
510.007 520 71.271 -0.129 0.000 0.19 110.6 FLOOD RISK*
510.008 S21 69.877 -0.123 0.000 0.21 129.9 FLOOD RISK*
510.009 S22 68.481 -0.119 0.000 0.22 143.9 FLOOD RISK*
510.010 S23 61.575 -0.025 0.000 0.77 208.8 FLOOD RISK*
S$9.012 S24 60.969 0.019 0.000 2.44 486.0 SURCHARGED
59.013 S98 60.360 -0.565 0.000 0.30 492.6 OK*
59.014 S99 57.209 -0.691 0.000 0.03 32.5 OK
5$9.015 S84 56.697 -0.703 0.000 0.11 32.5 OK
59.016 585 56.515 -0.835 0.000 0.02 32.5 OK
59.017 S84 55.090 -0.810 0.000 0.02 32.5 OK*
S$11.000 S93 58.166 0.041 0.000 1.14 7.7 FLOOD RISK
S11.001 S94 57.869 -0.131 0.000 0.08 15.9 FLOOD RISK
511.002 S95 57.689 -0.111 0.000 0.15 37.9 FLOOD RISK*
511.003 S96 57.509 -0.091 0.000 0.24 50.9 FLOOD RISK*
511.004 S97 57.293 -0.107 0.000 0.18 56.2 FLOOD RISK
S511.005 S98 56.908 -0.092 0.000 0.24 70.5 FLOOD RISK
S11.006 S101 56.107 -0.093 0.000 0.24 70.7 FLOOD RISK*
S$11.007 S99 54.532 -0.168 0.000 0.40 83.7 OK
511.008 S96 53.809 -0.491 0.000 0.08 83.6 OK*
512.000 S94 57.975 -0.225 0.000 0.00 0.0 OK
513.000 S86 60.975 -0.225 0.000 0.00 0.0 OK
513.001 S87 59.810 -0.190 0.000 0.03 14.5 FLOOD RISK*
513.002 S87 59.448 -0.077 0.000 0.46 14.4 FLOOD RISK
513.003 S88 59.126 -0.174 0.000 0.06 25.0 FLOOD RISK
513.004 S89 58.450 -0.150 0.000 0.12 39.8 FLOOD RISK*
513.005 S90 58.259 -0.141 0.000 0.15 46.9 FLOOD RISK*
513.006 S91 58.172 -0.078 0.000 0.43 54.7 FLOOD RISK
S514.000 S92 58.025 -0.225 0.000 0.00 0.0 OK
513.007 S92 57.173 -0.127 0.000 0.76 71.9 OK
S12.001 S106 57.126 -0.124 0.000 0.77 70.9 OK
$12.002 S107 56.923 -0.277 0.000 0.15 71.1 OK*
S11.009 S101 53.091 0.216 0.000 1.44 148.1 SURCHARGED
S11.010 S109 52.825 0.000 0.000 1.91 146.0 SURCHARGED*
S11.011 S103 52.520 -0.480 0.000 0.09 145.4 OK*
S55.016 S67 48.669 -0.281 0.000 0.05 23.0 OK
515.000 S62 49.975 -0.225 0.000 0.00 0.0 OK
515.001 S63 48.306 -0.019 0.000 1.00 12.5 FLOOD RISK
515.002 S64 47.623 -0.177 0.000 0.05 18.7 FLOOD RISK
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Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
S15.003 S110 46.435 -0.090 0.000 0.34 15.7 3.0 FLOOD RISK
US/MH Level
PN Name Exceeded

$9.010 S13

59.011 512
$10.000 S13
S10.001 S14
$10.002 S15
S510.003 S16
$10.004 S17
S10.005 S18
$10.006 S19
S10.007 S20
$10.008 s21
S10.009 S22

$10.010 523

S59.012 524

$9.013 598

59.014 S99

S$9.015 S84

S59.016 585

$9.017 S84

511.000 S93

S11.001 594

S11.002 S95

S$11.003 S96

S11.004 S97

S11.005 598

S11.006 S101

S11.007 599

511.008 S96

$12.000 594

S13.000 S86

$13.001 587

S13.002 S87

$13.003 588

S513.004 S89

$13.005 S90

S13.006 S91

S14.000 592

S13.007 S92

$12.001 S106

S12.002 S107

$11.009 S101
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PN

S11.
S11.

S5.
S15.
S15.
S15.
S15.

010
011
0le6
000
001
002
003

US/MH
Name

5109
5103
S67
S62
563
S64
S110

Level
Exceeded
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PN

S15.
S15.
S15.
S15.
S15.
Sl6.
S1l6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
S15.

004
005
006
007
008
000
001
002
003
004
005
006
007
009

PN

S15.
S15.
S15.
S15.
S15.
Sl6.
sle.
Sl6.
sle6.
Sl6.
sle6.
Sl6.
sle6.
S15.

004
005
006
007
008
000
001
002
003
004
005
006
007
009

US/MH
Name

S111
S65
5118
566
5108
568
569
S70
S71
S72
S115
S116
5120
S117

US/MH
Name

S111
565
S118
566
5108
568
S69
S70
S71
S72
S115
S116
5120
S117

30
30
30
30
30
30
30
30
30
30
30
30
30
30

Storm

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer

Return Climate
Period Change

30
30
30
30
30
30
30
30
30
30
30
30
30
30

for Storm

Water Surcharged Flooded
Level
(m)

45.
45.
44.
43.
43.
49.
48.
.620
45.
44,
44.
44,
43.
43.

47

992
825
606
578
463
975
380

846
554
544
058
318
105

Depth
(m)

-0.208
-0.175
-0.044
-0.372
-0.437
-0.225

0.055
-0.180
-0.154
-0.146
-0.331
-0.242
-0.432
-0.195

First (X) First (Y) First (Z) Overflow
Surcharge Flood Overflow Act.
+40%
+40%
+40% 100/30 Summer
+40%
+40%
+40%
+40% 30/30 Summer
+40%
+40%
+40%
+40%
+40% 1/30 Summer 108
+40%
+40% 1/30 Summer 108
Half Drain Pipe
Volume Flow / Overflow Time Flow
(m3) Cap. (1/s) (mins) (1/s) Status
0.000 0.01 3.0 FLOOD RISK
0.000 0.06 25.8 FLOOD RISK*
0.000 0.84 25.9 OK
0.000 0.30 89.5 OK
0.000 0.16 90.1 OK*
0.000 0.00 0.0 OK
0.000 1.05 12.9 FLOOD RISK
0.000 0.05 17.3 FLOOD RISK
0.000 0.11 39.9 FLOOD RISK*
0.000 0.26 39.9 OK
0.000 0.16 39.7 OK*
0.000 0.02 33.7 2.6 OK
0.000 0.01 2.6 OK*
0.000 0.10 68.1 7.4 OK
US/MH Level
PN Name Exceeded
515.004 sS111
$15.005 S65
S15.006 S118
$15.007 S66
515.008 sS108
$16.000 s68
S$16.001 S69
516.002 S70
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PN

Sl6.
sle6.
Sl6.
Sle6.
Sl6.
S15.

003
004
005
006
007
009

US/MH
Name

S71
S72
S115
S116
5120
S117

Level
Exceeded
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 5
Number of Online Controls 5 Number of Time/Area Diagrams 0
Number of Offline Controls 5 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.300
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 17.000 Cv (Winter) 1.000
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) 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 40, 40
Water
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 529 30 Summer 100 +40% 55.575
52.000 S35 30 Summer 100 +40% 53.813
S52.001 S36 30 Summer 100 +40% 51.596
52.002 S37 30 Summer 100 +40% 50.241
52.003 S38 30 Summer 100 +40% 49.448
52.004 S39 30 Summer 100 +40% 48.654
52.005 5S40 30 Summer 100 +40% 47.892
5$3.000 525 30 Summer 100 +40% 55.575
S$3.001 S26 30 Summer 100 +40% 1/30 Summer 108 52.443
53.002 S27 30 Summer 100 +40% 51.612
S$3.003 528 30 Summer 100 +40% 47.874
S52.006 S41 30 Summer 100 +40% 30/30 Summer 47.270
S4.000 S42 30 Summer 100 +40% 54.775
S4.001 S43 30 Summer 100 +40% 53.804
54.002 S44 30 Summer 100 +40% 50.237
54.003 S45 30 Summer 100 +40% 49.445
S4.004 S46 30 Summer 100 +40% 48.654
S4.005 S47 30 Summer 100 +40% 47.887
S1.001 S30 30 Summer 100 +40% 30/30 Summer 47.085
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
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Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S1.000 S29 -0.225 0.000 0.00 0.0 OK
S52.000 S35 -0.187 0.000 0.04 18.7 FLOOD RISK*
S52.001 S36 -0.004 0.000 1.00 38.6 FLOOD RISK
S52.002 S37 -0.159 0.000 0.10 51.5 FLOOD RISK
S52.003 S38 -0.152 0.000 0.11 58.1 FLOOD RISK*
S52.004 539 -0.146 0.000 0.13 65.4 FLOOD RISK*
S52.005 540 -0.108 0.000 0.27 73.4 FLOOD RISK*
S$3.000 525 -0.225 0.000 0.00 0.0 OK
S3.001 S26 -0.082 0.000 0.42 27.2 4.7 FLOOD RISK
S$3.002 s27 -0.188 0.000 0.03 16.9 FLOOD RISK
S53.003 528 -0.126 0.000 0.20 54.2 FLOOD RISK*
S52.006 S41 0.370 0.000 1.91 137.6 SURCHARGED
S4.000 S42 -0.225 0.000 0.00 0.0 OK
S4.001 543 -0.196 0.000 0.02 11.3 FLOOD RISK*
S4.002 S44 -0.163 0.000 0.08 43.6 FLOOD RISK*
S4.003 545 -0.155 0.000 0.10 50.8 FLOOD RISK*
S4.004 S46 -0.146 0.000 0.13 58.8 FLOOD RISK*
S4.005 S47 -0.113 0.000 0.25 68.8 FLOOD RISK*
S1.001 S30 0.235 0.000 2.59 297.4 SURCHARGED
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Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.002 520 30 Summer 100 +40% 46.617
S1.003 S21 1440 Summer 100 +40% 45.101
S$5.000 526 30 Summer 100 +40% 60.975
S5.001 S27 30 Summer 100 +40% 60.201
$5.002 528 30 Summer 100 +40% 30/30 Summer 59.199
S5.003 S29 30 Summer 100 +40% 58.729
S$5.004 S30 30 Summer 100 +40% 58.445
S5.005 S31 30 Summer 100 +40% 58.385
S55.006 532 30 Summer 100 +40% 58.049
S5.007 S33 30 Summer 100 +40% 57.873
S$5.008 S34 30 Summer 100 +40% 57.718
S5.009 S30 30 Summer 100 +40% 57.624
S$5.010 S31 30 Summer 100 +40% 57.340
S5.011 S32 30 Summer 100 +40% 56.874
$5.012 S33 30 Summer 100 +40% 56.076
S5.013 S34 30 Summer 100 +40% 30/30 Summer 54.610
56.000 558 30 Summer 100 +40% 57.775
S6.001 S59 30 Summer 100 +40% 57.745
56.002 560 30 Summer 100 +40% 57.717
S6.003 S43 30 Summer 100 +40% 57.643
S56.004 S44 30 Summer 100 +40% 57.352
S6.005 S45 30 Summer 100 +40% 56.851
56.006 S46 30 Summer 100 +40% 56.050
S5.014 S47 30 Summer 100 +40% 30/30 Summer 54.455
$5.015 566 30 Summer 100 +40% 53.992
S7.000 S66 30 Summer 100 +40% 57.775
S7.001 567 30 Summer 100 +40% 57.429
S7.002 S68 30 Summer 100 +40% 56.894
S57.003 569 30 Summer 100 +40% 55.927
S7.004 S54 30 Summer 100 +40% 54.333
S7.005 S55 30 Summer 100 +40% 53.135
S7.006 S56 30 Summer 100 +40% 51.926
S$8.000 557 30 Summer 100 +40% 54.175
58.001 S58 30 Summer 100 +40% 53.002
58.002 S59 30 Summer 100 +40% 51.818
58.003 S60 30 Summer 100 +40% 30/30 Summer 50.200
S7.007 557 30 Summer 100 +40% 30/30 Summer 50.114
S7.008 S79 30 Summer 100 +40% 49.610
59.000 S1 30 Summer 100 +40% 82.775
59.001 S2 30 Summer 100 +40% 82.398
59.002 S3 30 Summer 100 +40% 81.013
59.003 S4 30 Summer 100 +40% 79.623
59.004 S5 30 Summer 100 +40% 77.836
59.005 S6 30 Summer 100 +40% 75.452
59.006 S8 30 Summer 100 +40% 72.871
59.007 S9 30 Summer 100 +40% 71.278
59.008 S10 30 Summer 100 +40% 69.690
59.009 S11 30 Summer 100 +40% 68.545
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Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
S51.002 520 -0.208 0.000 0.56 296.5 OK*
S51.003 s21 -0.199 0.000 0.02 8.3 OK
S55.000 S26 -0.225 0.000 0.00 0.0 OK
S$5.001 527 -0.199 0.000 0.02 11.0 FLOOD RISK*
S55.002 528 0.074 0.000 1.13 13.5 FLOOD RISK
S$5.003 529 -0.171 0.000 0.07 23.2 FLOOD RISK
S55.004 S30 -0.155 0.000 0.11 29.8 FLOOD RISK*
S5.005 S31 -0.015 0.000 1.00 33.1 FLOOD RISK
S55.006 S32 -0.151 0.000 0.13 41.4 FLOOD RISK
S$5.007 533 -0.127 0.000 0.20 46.0 FLOOD RISK*
55.008 S34 -0.082 0.000 0.40 54.8 FLOOD RISK*
S55.009 530 -0.126 0.000 0.20 61.8 FLOOD RISK*
S55.010 S31 -0.110 0.000 0.26 68.4 FLOOD RISK*
S5.011 532 -0.126 0.000 0.19 88.6 FLOOD RISK*
S55.012 S33 -0.124 0.000 0.20 104.4 FLOOD RISK*
$5.013 S34 0.310 0.000 1.72 125.6 SURCHARGED
S56.000 S58 -0.225 0.000 0.00 0.0 OK
S6.001 559 -0.155 0.000 0.08 10.5 FLOOD RISK*
S56.002 S60 -0.133 0.000 0.17 19.1 FLOOD RISK*
S6.003 543 -0.157 0.000 0.10 29.2 FLOOD RISK*
S56.004 S44 -0.148 0.000 0.12 36.4 FLOOD RISK*
S6.005 545 -0.149 0.000 0.12 54.5 FLOOD RISK*
S56.006 S46 -0.150 0.000 0.12 65.1 FLOOD RISK*
S5.014 S47 0.205 0.000 2.24 201.5 SURCHARGED
S55.015 S66 -0.433 0.000 0.17 200.4 OK*
S7.000 S66 -0.225 0.000 0.00 0.0 OK
S7.001 S67 -0.171 0.000 0.07 32.2 FLOOD RISK*
S7.002 568 -0.106 0.000 0.28 141.0 FLOOD RISK*
S7.003 569 -0.073 0.000 0.44 236.2 FLOOD RISK*
S7.004 S54 -0.067 0.000 0.48 254.7 FLOOD RISK*
S7.005 S55 -0.065 0.000 0.50 263.8 FLOOD RISK*
S7.006 556 -0.074 0.000 0.45 273.8 FLOOD RISK*
58.000 S57 -0.225 0.000 0.00 0.0 OK
S$8.001 558 -0.198 0.000 0.02 10.4 FLOOD RISK*
58.002 S59 -0.182 0.000 0.04 22.9 FLOOD RISK*
S$8.003 560 0.450 0.000 0.82 40.5 FLOOD RISK
S7.007 S57 0.264 0.000 2.23 324.3 FLOOD RISK
S7.008 S79 -0.190 0.000 0.62 322.8 OK*
59.000 S1 -0.225 0.000 0.00 0.0 OK
59.001 S2 -0.202 0.000 0.01 7.2 FLOOD RISK*
59.002 S3 -0.187 0.000 0.04 21.2 FLOOD RISK*
59.003 sS4 -0.177 0.000 0.05 32.5 FLOOD RISK*
59.004 S5 -0.164 0.000 0.08 49.8 FLOOD RISK*
S59.005 S6 -0.148 0.000 0.13 77.0 FLOOD RISK*
S59.006 S8 -0.129 0.000 0.19 110.4 FLOOD RISK*
59.007 S9 -0.122 0.000 0.22 135.0 FLOOD RISK*
59.008 S10 -0.110 0.000 0.26 157.8 FLOOD RISK*
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Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m?3) Cap. (1/s) (mins) (1/s) Status Exceeded
59.009 S11 -0.105 0.000 0.28 167.6 FLOOD RISK*

©1982-2020 Innovyze




BuroHappold Ltd

Page 40

Camden Mill
Lower Bristol Road
Bath

Date 18/02/2022 13:19
File 220217 Highways Drainag...

Designed by fdelrio
Checked by

Innovyze

Network 2020.1.3

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

1) for Storm

US/MH Return Climate First (X)
PN Name Storm Period Change Surcharge

S59.010 S13 30 Summer 100 +40%

S9.011 S12 30 Summer 100 +40% 30/30 Summer
S510.000 S13 30 Summer 100 +40%
S10.001 S14 30 Summer 100 +40%
S510.002 S15 30 Summer 100 +40%
510.003 S16 30 Summer 100 +40%
510.004 S17 30 Summer 100 +40%
510.005 S18 30 Summer 100 +40%
S510.006 S19 30 Summer 100 +40%
510.007 520 30 Summer 100 +40%
510.008 S21 30 Summer 100 +40%
510.009 S22 30 Summer 100 +40%
S510.010 S23 30 Summer 100 +40%

S9.012 S24 30 Summer 100 +40% 30/30 Summer
S59.013 598 30 Summer 100 +40%

S9.014 S99 480 Summer 100 +40%

59.015 S84 480 Summer 100 +40%

S9.016 S85 480 Summer 100 +40%

$9.017 S84 480 Summer 100 +40%
S11.000 S93 30 Summer 100 +40% 30/30 Summer
S11.001 S94 30 Summer 100 +40%
S11.002 S95 30 Summer 100 +40%
S11.003 S96 30 Summer 100 +40%

S511.004 S97 30 Summer 100 +40%

S11.005 598 30 Summer 100 +40%

S11.006 S101 30 Summer 100 +40%

S11.007 S99 30 Summer 100 +40%

511.008 S96 30 Summer 100 +40%

S512.000 S94 30 Summer 100 +40%

513.000 S86 30 Summer 100 +40%

S13.001 S87 30 Summer 100 +40%

513.002 587 30 Summer 100 +40%

S13.003 588 30 Summer 100 +40%

513.004 589 30 Summer 100 +40%

S13.005 S90 30 Summer 100 +40%

513.006 S91 30 Summer 100 +40%

S14.000 S92 30 Summer 100 +40%

S$13.007 S92 30 Summer 100 +40%

S$12.001 sS106 30 Summer 100 +40%

S12.002 sS107 30 Summer 100 +40%

$11.009 S101 30 Summer 100 +40% 30/30 Summer
S11.010 S109 30 Summer 100 +40%

S11.011 s103 30 Summer 100 +40%

S5.016 S67 2880 Summer 100 +40%

S515.000 S62 30 Summer 100 +40%

S$15.001 S63 30 Summer 100 +40% 100/30 Summer
S15.002 S 30 Summer 100 +40%

515.003 sS110 30 Summer 100 +40%

First (Y)
Flood

First (Z) Overflow
Overflow Act.
1/30 Summer 108
1/30 Summer 108
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
59.010 S13 62.331 -0.069 0.000 0.47 245.6 FLOOD RISK*
S$9.011 S12 61.305 0.605 0.000 2.33 360.2 FLOOD RISK
510.000 S13 82.775 -0.225 0.000 0.00 0.0 OK
510.001 S14 81.411 -0.189 0.000 0.03 18.9 FLOOD RISK*
510.002 S15 80.435 -0.040 0.000 0.87 15.2 12.6 FLOOD RISK
510.003 S16 79.020 -0.180 0.000 0.05 27.9 FLOOD RISK
510.004 S17 77.831 -0.169 0.000 0.07 42.2 FLOOD RISK*
510.005 S18 75.453 -0.147 0.000 0.13 76.1 FLOOD RISK*
510.006 S19 72.873 -0.127 0.000 0.19 117.0 FLOOD RISK*
510.007 S20 71.285 -0.115 0.000 0.24 142.2 FLOOD RISK*
510.008 S21 69.892 -0.108 0.000 0.27 166.7 FLOOD RISK*
510.009 S22 68.496 -0.104 0.000 0.28 184.7 FLOOD RISK*
510.010 S23 61.597 -0.003 0.000 0.97 263.0 FLOOD RISK*
S$9.012 S24 61.024 0.074 0.000 3.13 624.9 SURCHARGED
59.013 S98 60.409 -0.516 0.000 0.38 630.0 OK*
59.014 S99 57.262 -0.638 0.000 0.03 43.9 OK
5$9.015 S84 56.729 -0.671 0.000 0.15 43.9 OK
59.016 585 56.537 -0.813 0.000 0.02 43.9 OK
59.017 S84 55.100 -0.800 0.000 0.03 43.9 OK*
S$11.000 S93 58.196 0.071 0.000 1.23 8.3 FLOOD RISK
S11.001 S94 57.875 -0.125 0.000 0.10 19.6 FLOOD RISK
511.002 S95 57.699 -0.101 0.000 0.19 48.2 FLOOD RISK*
511.003 S96 57.521 -0.079 0.000 0.31 65.2 FLOOD RISK*
511.004 S97 57.303 -0.097 0.000 0.23 72.1 FLOOD RISK
S511.005 S98 56.920 -0.080 0.000 0.31 90.6 FLOOD RISK
$11.006 S101 56.119 -0.081 0.000 0.30 90.8 FLOOD RISK*
S$11.007 S99 54.554 -0.146 0.000 0.52 107.7 OK
511.008 S96 53.825 -0.475 0.000 0.10 107.6 OK*
512.000 S94 57.975 -0.225 0.000 0.00 0.0 OK
513.000 S86 60.975 -0.225 0.000 0.00 0.0 OK
513.001 S87 59.816 -0.184 0.000 0.04 18.9 FLOOD RISK*
513.002 S87 59.460 -0.065 0.000 0.60 18.7 FLOOD RISK
513.003 S88 59.135 -0.165 0.000 0.08 32.5 FLOOD RISK
513.004 S89 58.462 -0.138 0.000 0.16 51.7 FLOOD RISK*
513.005 S90 58.272 -0.128 0.000 0.19 60.9 FLOOD RISK*
513.006 S91 58.193 -0.057 0.000 0.56 71.3 FLOOD RISK
S514.000 S92 58.025 -0.225 0.000 0.00 0.0 OK
513.007 S92 57.234 -0.066 0.000 0.99 93.5 OK
S12.001 S106 57.185 -0.065 0.000 1.00 91.9 OK
$12.002 S107 56.938 -0.262 0.000 0.20 91.8 OK*
S11.009 S101 53.303 0.428 0.000 1.83 188.2 FLOOD RISK
$11.010 S109 52.825 0.000 0.000 2.44 186.4 SURCHARGED*
S11.011 S103 52.533 -0.467 0.000 0.11 185.4 OK*
S55.016 S67 48.701 -0.249 0.000 0.07 30.7 OK
515.000 S62 49.975 -0.225 0.000 0.00 0.0 OK
S$15.001 S63 48.393 0.068 0.000 1.06 13.2 FLOOD RISK
515.002 S64 47.626 -0.174 0.000 0.06 21.1 FLOOD RISK
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Camden Mill
Lower Bristol Road

Bath

Date 18/02/2022 13:19 Designed by fdelrio
File 220217 Highways Drainag... |Checked by

Innovyze Network 2020.1.3

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

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
S15.003 S110 46.439 -0.086 0.000 0.38 17.8 3.3 FLOOD RISK

US/MH Level
PN Name Exceeded

5$9.010 S13
59.011 S12
510.000 S13
510.001 S14
510.002 S15
510.003 S16
510.004 S17
510.005 S18
510.006 519
510.007 520
510.008 s21
510.009 S22
510.010 523
59.012 524
5$9.013 598
59.014 S99
5$9.015 S84
59.016 sS85
5$9.017 584
511.000 S93
511.001 594
$11.002 S95
511.003 596
S$11.004 S97
511.005 598
$11.006 s101
5$11.007 599
511.008 S96
512.000 594
S$13.000 S86
513.001 587
S$13.002 S87
513.003 588
S$13.004 S89
513.005 590
S513.006 S91
514.000 592
S$13.007 S92
$12.001 S106
$12.002 s107
511.009 s101

©1982-2020 Innovyze




BuroHappold Ltd

Camden Mill
Lower Bristol Road
Bath

Date 18/02/2022 13:19

File 220217 Highways Drainag...

Designed by fdelrio
Checked by

Innovyze

Network 2020.1.3

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

1)

PN

S11.
S11.

S5.
S15.
S15.
S15.
S15.

010
011
0le6
000
001
002
003

for Storm

US/MH Level
Name Exceeded

5109
5103
S67
S62
S63
S64
S110
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Camden Mill
Lower Bristol Road

Bath

Date 18/02/2022 13:19
File 220217 Highways Drainag...

Designed by fdelrio
Checked by

Innovyze

Network 2020.1.3

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

PN

S15.
S15.
S15.
S15.
S15.
.000

S1l6

S1l6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
Sl6.
S15.

004
005
006
007
008

001
002
003
004
005
006
007
009

PN

S15.
S15.
S15.
S15.
S15.
Sl6.
sle.
Sl6.
sle6.
Sl6.
sle6.
Sl6.
sle6.
S15.

004
005
006
007
008
000
001
002
003
004
005
006
007
009

US/MH
Name

S111
S65
5118
566
5108
568
569
S70
S71
S72
S115
S116
5120
S117

US/MH
Name

S111
565
S118
566
5108
568
S69
S70
S71
S72
S115
S116
5120
S117

30
30
30
30
30
30
30
30
30
30
30
30
30
30

Storm

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer

for Storm

1)

Return Climate
Period Change

100
100
100
100
100
100
100
100
100
100
100
100
100
100

+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%
+40%

Water Surcharged Flooded
Volume

Level
(m)

45.
45.
44.
43.
43.
49.
48.
.622
45.
44,
44.
44,
43.
43.

47

994
832
689
609
486
975
397

854
572
559
071
326
132

Depth

(m)

-0
-0
0

-0.
-0.

-0

0.
-0.
-0.
-0.
-0.

-0

-0.

-0

.206
.168
.039
341
414
.225
072
178
146
128
316
.229
424
.168

(m?)

0
0
0
0
0
0
0
0.
0
0
0
0
0
0

.000
.000
.000
.000
.000
.000
.000
000
.000
.000
.000
.000
.000
.000

PN

S15.
S15.
S15.
S15.
S15.
Sl6.
sle.
Sl6.

004
005
006
007
008
000
001
002

First (X) First (Y) First (Z) Overflow
Surcharge Flood Overflow Act.
100/30 Summer
30/30 Summer
1/30 Summer 108
1/30 Summer 108
Half Drain Pipe
Flow / Overflow Time Flow
Cap. (1/s) (mins) (1/s) Status
0.01 3.4 FLOOD RISK
0.07 33.1 FLOOD RISK*
0.98 30.2 SURCHARGED
0.38 113.6 OK
0.21 113.2 OK*
0.00 0.0 OK
1.06 13.2 FLOOD RISK
0.05 19.3 FLOOD RISK
0.13 49.1 FLOOD RISK*
0.31 49.1 OK
0.19 49.0 OK*
0.02 41.2 3.8 OK
0.01 3.8 OK*
0.15 85.8 11.0 OK
US/MH Level
Name Exceeded
S111
S65
S118
S66
S108
568
S69
S70
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Camden Mill
Lower Bristol Road
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Date 18/02/2022 13:19

File 220217 Highways Drainag...

Designed by fdelrio
Checked by

Innovyze

Network 2020.1.3

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

1)

PN

Sl6.
sle6.
Sl6.
Sle6.
Sl6.
S15.

003
004
005
006
007
009

for Storm

US/MH Level
Name Exceeded

S71
S72
S115
S116
5120
S117
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Appendix E SuDS Maintenance Plan



The table below is based on the CIRIA C753 SuDs Manual, 2015.

SUDS COMPONENTS MAINTENANCE REQUIREMENTS

SUDS COMPONENT | Swale

MAINTENANCE ACTION FREQUENCY

Regular maintenance | Litter and debris removal Monthly
Amenity grass cutting at 35-50mm As required

Grass cut to ditch access and overflows 75-100mm not to
exceed 150mm

Monthly or as required

Inspect and clear ditch where required, inlets, outlets and | Monthly
overflows

Occasional tasks Remove leaf accumulation As required
Cut back overhanging branches to allow dense vegetation | As required
growth

Remedial work Repair erosion, level uneven surfaces or damage by re-turfing | As required
or seeding
Repair or replace inlets, outlets or check dams to design detail | As required
Remove silt and spread locally, reinstate surface As required

SUDS COMPONENT | Detention basins

MAINTENANCE ACTION FREQUENCY

Regular maintenance | Remove litter and debris Monthly

Cut grass for spillways and access routes

Monthly or as required

Cut grass — meadow grass in and around basin

Six monthly (spring — before
nesting season, and autumn)

Manage other vegetation and remove nuisance plants

Monthly at start then as required

Inspect inlets, outlets and overflows for blockages and clear if
required

Monthly

Inspect banksides, structures, pipework etc. for evidence of
physical damage

Monthly

Inspect inlets and facility surface for silt accumulation,
establish appropriate silt removal frequencies

Monthly during first year, then
annually or as required

Check any penstocks or other mechanical devices Annually
Tidy all dead growth before start of growing season Annually
Remove sediment from inlets, outlet and forebay Annually or as required
Manage wetland plants in outlet pool where provided Annually
Occasional tasks Reseed areas of poor vegetation growth As required

Prune and trim any trees and remove cuttings

Every two years or as required

Remove sediments from inlets, outlet, forebay and main basin
when required

Every 5 years or as required

Remedial work Repair erosion or other damage by reseeding or re-turfing As required
Realignment of rip-rap As required
Repair/rehabilitate inlets, outlets and overflows As required
Relevel uneven surfaces and reinstate design levels As required

UDS COMPONENT

Key design standards for adoption inlets, outlets and connections




MAINTENANCE ACTION FREQUENCY

Regular maintenance | Litter and debris removal Monthly
Grass cut 1Tm around structure at 50mm where necessary Monthly
Remove silt from forebays, aprons or other structures if | Monthly or as required
present
Inspect and clear inlets, outlets, control structures and | Monthly or as required
overflows

Occasional tasks Removal of tree or shrub growth within 5m As required




Appendix F Existing Drainage Drawings
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MANAGED BY LANDOWNERS).
_____ YW SURFACE WATER SEWER (PUBLIC).
TARMAC BUILDING YW COMBINED SEWER (PUBLIC).
PRODUCTS - BUT SITE
IS NOW CLOSED. YW FOUL SEWER (PUBLIC)
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S\
NOTES

1. CCTV SURVEY, SURVEY OF MH LOCATIONS AND INVERT
DETAILS WERE PROVIDED BY SUBSCAN UDS IN JAN 2022.
LINK TO VIDEOS OF CCTV SURVEY-
https://web.wincan.com/Project/GR29565CCTV-705rgh

RAILWAY

Thornhill Junctise

2. SUBSCAN'S MH CARDS AND DETAILED CAD DRG
AVAILABLE FROM stephen.mccann@aecom.com OR
thomas.fish@kirklees.gov.uk

JUNTION "29A' WAS CONFIRMED BY CCTV
FROM MH029. YW RECORDS INDICATE ONS
THAT THERE IS NO CHAMBER COVER
ACCESS HERE.

3. THE SUBSCAN AUTOCAD DRG IS INCLUDED AS
BACKGROUND TO THIS CAD - ZOOM IN SHOWS MORE
DETAILS OF PIPE CONNECTIONS TO EACH MH.

4. SOME COMBINED & FOUL SEWER ARE ALSO INDICATED -
DETAILS EXTRACTED FROM THE YW NETWORK PLANS
VIA THE KIRKLEES COUNCIL KOMPASS GIS SYSTEM.
ONLY THOSE PIPES IN VICINITY OF SURFACE WATER
SEWERS ARE SHOWN. TO OBTAIN FULL SEWER
RECORDS, CONTACT YW or KIRKLEES COUNCIL.

PROPERTY
SOLUTIONS

Garage

5. THE EXISTING SW NETWORK SHALL BE UTILISED TO
SERVICE THE NEW GATEWAY HOUSING MASTERPLAN.
SOME REPAIR WORK IS REQUIRED - SUMMARY REPORT
PROVIDED BY stephen.mccann@aecom.com

twin siphon ungder
canal. This wa

visually obseryed to be
working okayj

THIS HAS NOT BEEN CHECKED FOR
POSSIBLE CROSS CONNECTIONS.

_— \

FOUL SEWAGE ENTERS SYSTEM BEFORE
THIS POINT. IT LOOKS LIKE THERE IS A
CROSS CONNECTION IN THE HOUSING
UNITS. YW SHOULD BE INFORMED & YW
SHOULD THEN REQUEST BUILDING
OWNER TO CORRECT PIPEWORK TO
REDUCE / PREVENT THE DOWNSTREAM
POLLUTION OF THE RIVER.

FILLTEX fACTORY
(HASSAN
PROPERTIES)

ISR
MHO013. BURIED UNDER RUBBISH THAT
HAS BEEN DUMPED BY OTHERS. TO FIND
COVER WOULD REQUIRE AN EXCAVATOR
AND ACCESS AGREED VIA THE SCHOOL
ENTRANCE. APPROX POSITION TAKEN
FROM SONDE LOCATION.

THIS SIPHON WAS NOT
INVESTIGATED.

. \5250
R “~~\ﬂ/ or
MHO01Z =
,l THIS COVER WAS NOT
%/ FOUND (IT IS BURIED).
o v’ ISSUE/REVISION
< ¢
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(6) I/R DATE DESCRIPTION
0l 002 Ka“aﬁdf -
PLAN 1 PLAN 2 ST~
' - -

PROJECT NUMBER

P
FILLTEX fACTORY THIS PIPE HAS NOT BEEN 60642289
(HASSAN SURVEYED. IT'S VIABILITY HAS
PROPERTIES) NOT BEEN ASSESSED. SHEET TITLE
DEWSBURY GATEWAY

YW SEWERS & CULVERT

OVERALL PLAN

HOLE IN SW SEWER (SEE
PHOTO 5).
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- Qe N7/, HOLE IN SW SEWER (SEE ‘ 7 /
== N 4 PHOTO 5). «————" / —
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e X 013 ! / g / [
e , 500 . N\ SW PIPE IS 3m LONG - /
B~ o T-- \ 'INVERTED SIPHON.' IT o 27 /
b ——'— L MU 2 b\ DROPS UNDER o7 K
— e A ANOTHER U/G UNKNOWN Rt p PROJECT

LARGE STONE DEBRIS - 2M D/S OF MH005. CANNOT h UTLITY (PHOTO 6) s

EASILY BE REMOVED (PHOTO 8). STONES HAVE MINIMAL ' ,
& —/—._| EFFECT ON FLOW CAPACITY, BUT COULD CAUSE 3 AN DITCH HAS NO OUTLET. THIS AREA IS DEWSBURY
)11 ~ PROBLEMS IF WASHED FURTHER DOWN SYSTEM. I = -] N SURROUNDED WITH REEDS, THE DITCH
LD e I I|| Gas Go 0 RETAINS WATER. AREA OF WATER VARIES GATEWAY. KIRKLEES

=== I 1080mm @ SW (UU) LANDOWNER, ACCORDING TO RAINFALL. WATER SLOWLY ’
=== I MR PATEL
BE ————— L ENTERS GROUND-WATER SYSTEM OR CLIENT
g

TRANSPIRES VIA VEGETATON.

%@ ,IVOO

Ravenshall Scho

ks

RAVENSHALL SCHOOL |
|
3

THIS OLD DISCHARGE IS LIKLEY
TO BE ABANDONED. NOT FOUND
ON SITE. THE INLET WAS ALSO

NOT FOUND ON HILL TO SOUTH.

G Kirklees

COUNCIL

THE STREAM GOES INTO AN
OPEN DITCH WHICH HAS NO

OUTLET. THIS AREA AT THE

BOTTOM OF THE GARDENS CAN

FLOOD (AS REPORTED BY I

CONSULTANT

AECOM Ltd.

1 New York Street

Manchester

M1 4HD

+44 (0)161 601 1700 tel www.aecom.com

LANDOWNER).

ck

~ POND WITH
Allotment Gardens OUTLET TO 4

DITCH. KEY

/ / D a—y

Tz

''''' WATERCOURSE CULVERTS (PRIVATE -
MANAGED BY LANDOWNERS).

/
3 936 / ] = ! 450mm CULVERT ® 67 YW SURFACE WATER SEWER (PUBLIC).

YW COMBINED SEWER (PUBLIC).
KIn 3 YW FOUL SEWER (PUBLIC)
» b 44,5m 31 . _ E/?LE), -
'QEET

NOTES

PHOTO 5: Culvert damaged with 50% g
| cross section loss due to another pipe
5% ) n 3 crossing - likelely to be 18" cast iron !
= I water main, which has broken through

£y It ~ \, the top half of culvert pipe. See NOTE 6.
S < W

™
Cr ¥ 1. CCTV SURVEY, SURVEY OF MH LOCATIONS AND INVERT
DETAILS WERE PROVIDED BY SUBSCAN UDS IN JAN 2022.
LINK TO VIDEOS OF CCTV SURVEY-
https://web.wincan.com/Project/ GR29565CCTV-705rgh

4. IMHO03 COVER IS BURIED - IT
| SHOULD BE EXPOSED FOR
| FUTURE MAINTENANCE.

-~

2. SUBSCAN'S MH CARDS AND DETAILED CAD DRG
AVAILABLE FROM stephen.mccann@aecom.com OR

g ) 023
thomas.fish@kirklees.gov.uk

| | ~~—PUBLIC SW
| CONNECTS TO
,' | 'PRIVATE CULVERT".

3. THE SUBSCAN AUTOCAD DRG IS INCLUDED AS
BACKGROUND TO THIS CAD - ZOOM IN SHOWS MORE
DETAILS OF PIPE CONNECTIONS TO EACH MH.

COUNCIL LAND ! COUNCIL LAND

450mm PRIVATE

0
0 14 g STREAM CULVERT.

2

4. SOME COMBINED & FOUL SEWER ARE ALSO INDICATED -
DETAILS EXTRACTED FROM THE YW NETWORK PLANS
VIA THE KIRKLEES COUNCIL KOMPASS GIS SYSTEM.
ONLY THOSE PIPES IN VICINITY OF SURFACE WATER
SEWERS ARE SHOWN. TO OBTAIN FULL SEWER
RECORDS, CONTACT YW or KIRKLEES COUNCIL.

1210

FIRST 170m OF STREAM CULVERT
UNDER HOUSHOLD DRIVEWAYS IS
| CLASS AS 'PRIVATE".

5. THE EXISTING SW NETWORK SHALL BE UTILISED TO
SERVICE THE NEW GATEWAY HOUSING MASTERPLAN.
SOME REPAIR WORK IS REQUIRED - SUMMARY REPORT

L Sub Sta

Last Plotted: 2022-02-11

Filename: \UKMCR2PFPSWO01\DATA\PROJECTS\60642289 KIRKLEES DRAINAGE FRAMEWORK\DEWSBURY RIVERSIDE\CAD\DEWSBURY GATEWAY - CCTV SURVEY & SW SEWERS.DWG

by: STEPHEN.MCCANN

~
) 2 . Ny E
oL li
<
g . = PROVIDED BY stephen.mccann@aecom.com
I
| D w . g 6.  UTILITY RECORDS INDICATE THAT THE PIPE THAT
I & L < g 7 BLOCKS THE TOP HALF OF THE CULVERT IS A 1967 18"
600mm @ CULVERT / ~ S . ~ < CAST IRON WATER MAIN (TBC). PERHAPS THE MOST
(STREAM STARTS HERE). Shks 14} MHO01 ‘ > PRACTICAL SOLUTION WOULD BE TO LOWER THE
4 2 < CULVERT. DISCUSSIONS WITH YORKSHIRE WATER
SLET < ) m Ay SHOULD BE UNDERTAKEN TO ASSESS THE BEST OPTION.
002 _ WARD c BECAUSE UPSTREAM TRASH SCREENS STOP DEBRIS,
PHOTO 4:- BLOCKAGE BETWEEN MH019 LOs @ THIS SECTION OF 50% CULVERT DOESN'T SEEM TO BE
& 018 STILL EXISTS (TWISTED METAL PRONE TO BLOCKING, BUT IT IS NOT GOOD PRACTISE TO
PARTS). CAN ONLY BE REMOVED BY A . T | 4 DIA LEAVE THE CULVERT COMPROMISED - IF USING IT FOR
DIGGING TO REPLACE PIPE. CONFINED i | 50mm DIA. THE NEW HOUSING DEVELOPMENT.
SPACE ENTRY WITH ANGLE GRINDER 3 , CULVERT (private)
TO CUT OUT MANUALLY MAY BE AN . “ |
D ALTERNATIVE. : - [ ‘
@ 5 = TREE ROOTS FROM LEYLANDI TREES IN ‘\
o _ GARDEN OF NO. 31 HAVE FORMED A ROOT \
MHO19A, por 01 o1 S BALL WHICH IS A 20% BLOCKAGE. RE-LAY PIPE |
L MH019 | WITH ROOT BARRIER, OR REMOVE TREES OR \
300mm @ SW S ROOT CUT FOR SHORT TERM SOLUTION. |
\
COUNCIL LAND 54.9m |
BASKET BALL COURT. g /\ 7 \
‘\ Z
- - - -, ‘ 8
DEWSBURY GATEWA Y MHO23 -> PIPE X | el
; - N M
MHD19 <. MHO18 p. . | >
R Circular 450mim Vitrified clay | «
I ML A I||r||.||. Wi Fltjll'ﬂl;l Elﬂ-lpl‘ = - ~ | ~ ()
. "%‘ o . § ‘1 5
. - [ * o b 1 %
. Water Main crosses | 0
culvert, blocking 50% \‘ ISSUE/REVISION
of cross-section.
PLAN 3 EXTENSION “ =2 v2| 09.02.2022 | FOR INFORMATION
| R IR|  DATE DESCRIPTION
‘\ SCALE  1:250
DRAINAGE DITCH L0 Om 40m 60m Om 100m
#[ | PROJECT NUMBER
Drain |
', B \\ WHEN PRINTED AT A1 SIZE 60642289
|
\
. » CULVERT COMES FROM lI mf\g\il"v SS%T{TECEFTTO | SHEET TITLE
d VEE- LD - HIGHER LAND - NOT
| F_ -i ., ﬂﬂ-ﬂ. [H:] . INVESTIGATED. : DRAIN TO CULVERTED EQMH105 DEWSBURY GATEWAY
e | STREAM. \ PLAN 3 YW SEWERS & CULVERT
' \ 4 OVERALL PLAN
. \
PHOTO 4: TWISTED METAL TRAPPED IN PIPE PHOTO 5:- WATER MAIN (TBC) CROSSES CULVERT ' \ v PLAN 3 SHEET NUMBER
BETWEEN MH019 & 018. BETWEEN MH023 & 026. PLAN 3 EXTENSION R PLAN 3 EXTENSION —_—
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