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1.0

1.1

1.1.1

1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

INTRODUCTION

Background

Alan Wood & Partners were commissioned by Countryside Properties to
prepare a Flood Risk and Drainage Assessment for a proposed residential
development on land at to the south of Barugh Green Road, Barnsley, South
Yorkshire in support of an application for full planning consent.

A Flood Risk and Drainage Assessment (FRDA) for the proposed
development is required to assess the development’s risk from flooding and
the suitability of the site in terms of drainage.

Layout of Report

Section 1 provides an introduction to the FRDA, explains the layout of this
FRDA and provides an introduction to flood risk and the latest guidance on
development and flood risk in England.

Section 2 provides an introduction to the site. The site description is based
upon a desktop study and information provided by the developer. In order to
obtain further information on flood risk, consultation was undertaken with the
Environment Agency.

Section 3 of this report details the information gathered through the
consultation.

Section 4 of this report details the development proposals and considers the
development proposals in relation to the current planning policy on
development and flood risk in England (and what type of development is
considered appropriate in different flood risk zones). National Planning Policy
Framework (NPPF): and its associated Technical Guidance (Communities
and Local Government, March 2012) is the current planning policy on flood
risk in England, and an introduction to NPPF is provided below.

Section 5 considers the foul water drainage arrangements for the proposed
development.
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1.2.6

1.2.7

1.2.8

1.2.9

1.3

1.3.1

1.3.2

1.3.3

1.34

Section 6 considers the surface water drainage arrangements for the
proposed development.

Section 7 of this report considers the flood risk to site, and the potential for the
development proposals to impact on flood risk. The assessment of flood risk
is based on the latest planning policy and utilises all the information gathered
in the preparation of the report.

Section 8 of this report provides details of any recommendations for further
work to mitigate against possible flooding.

Section 9 of this report provides a summary of the report.
Flood Risk

Flood risk takes account of both the probability and the consequences of
flooding.

Flood risk = probability of flooding x consequences of flooding

Probability is usually interpreted in terms of the return period, e.g. 1 in 100
and 1 in 200 year event, etc. In terms of probability, there is a 1 in 100 (1%)
chance of one or more 1 in 100 year floods occurring in a given year. The
consequences of flooding depends on how vulnerable a receptor is to
flooding.

The components of flood risk can be considered using a source-pathway-
receptor model.

Source Receptor

Sources constitute flood hazards, which are anything with the potential to
cause harm through flooding (e.g. rainfall extreme sea levels, river flows and
canals). Pathways represent the mechanism by which the flood hazard would
cause harm to a receptor (e.g. overtopping and failure of embankments and
flood defences, inadequate drainage and inundation of floodplains).
Receptors comprise the people, property, infrastructure and ecosystems that
could potentially be affected should a flood occur.
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1.4 National Planning Policy Framework

1.4.1 General

1.4.1.1 NPPF and its associated Technical Guidance replaces Planning Policy
Statement 25 and provides guidance on how to evaluate sites with respect to
flood risk.

1.4.1.2 A summary of the requirements of NPPF is provided below.

1.4.2 Sources of Flooding

1.4.2.1 NPPF requires an assessment to flood risk to consider all forms of flooding

and lists six forms of flooding that should be considered as part of a flood risk
assessment. These forms of flooding are listed in Table 1, along with an
explanation of each form of flooding.

Table1: Forms of flooding

Flooding from Rivers (Fluvial Flooding)

Watercourses flood when the amount of water in them exceeds the flow
capacity of the river channel. Flooding can either develop gradually or rapidly,
depending on the characteristics of the catchment. Land use, topography and
the development can have a strong influence on flooding from rivers.

Flooding from the Sea (Tidal Flooding)

Flooding to low-lying land from the sea and tidal estuaries is caused by storm
surges and high tides. Where tidal defences exist, they can be overtopped or
breached during a severe storm, which may be more likely with climate
change.

Flooding from Land (Pluvial Flooding)

Intense rainfall, often of short duration, that is unable to soak into the ground
or enter drainage systems can run quickly off land and result in local flooding.
In developed areas this flood water can be polluted with domestic sewage
where foul sewers surcharge and overflow. Local topography and built form
can have a strong influence on the direction and depth of flow. The design of
development down to a micro-level can influence or exacerbate this.
Overland flow paths should be taken into account in spatial planning for urban
developments. Flooding can be exacerbated if development increases the
percentage of impervious area.
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143

1.4.3.1

Groundwater flooding occurs when groundwater levels rise above ground
levels (i.e. groundwater issues). Groundwater flooding is most likely to occur
in low-lying areas underlain by permeable rocks (aquifers). Chalk is the most
extensive source of groundwater flooding.

In urban areas, rainwater is frequently drained into sewers. Flooding can
occur when sewers are overwhelmed by heavy rainfall, and become blocked.

Sewer flooding continues until the water drains away.

Non-natural or artificial sources of flooding can include reservoirs, canals and
lakes. Reservoir or canal flooding may occur as a result of the facility being
overwhelmed and /or as a result of dam or bank failure.

Flood Zones

For river and sea flooding, NPPF uses four Flood Zones to characterise flood
risk. These Flood Zones refer to the probability of river and sea flooding,
ignoring the presence of defences, and are detailed in Table 2.

Table 2: Flood zones

Low probability (less than 1 in 1,000 annual probability of river
or sea flooding in any year (<0.1%).

Medium probability (between 1 in 100 and 1 in 1,000 annual
probability of river flooding (1%-0.1%) or between 1 in 200
and 1 in 1,000 annual probability of sea flooding (0.5%-0.1%)
in any year).

High probability (1 in 100 or greater annual probability of river
flooding (>1%) in any year or 1 in 200 or greater annual
probability of sea flooding (>0.5%) in any given year).

This zone comprises land where water has to flow or be
stored in times flood. Land which would flood with an annual
probability of 1 in 20 (5%), or is designed to flood in an
extreme flood (0.1%) should provide a starting point for
discussions to identify functional floodplain.
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1.4.4  Vulnerability

1.4.41 NPPF classifies the vulnerability of developments to flooding into five
categories. These categories are detailed in Table 3.

Table 3: Flood risk vulnerability classification

- Essential utility infrastructure including electricity
generating power stations and grid and primary
substations

- Wind turbines

- Police stations, ambulance stations, fire stations,
command centres and telecommunications installations
required to be operational during flooding.

- Emergency dispersal points.

- Basement dwellings.

- Caravans, mobile homes and park homes intended for
permanent residential use.

- Hospitals.

- Residential institutions such as residential care homes,
children’s homes, social services homes, prisons and
hostels.

- Buildings used for dwelling houses, student halls of
residence, drinking establishments, nightclubs and
hotels.

- Non-residential uses for health services, nurseries and
educational establishments.

- Sites used for holiday or short-let caravans and
camping.

- Building used for shops, financial, professional and
other services, restaurants and cafes, hot foot
takeaways, offices, general industry, storage and
distribution, non-residential institutions not included in
“more vulnerable” and assembly and leisure.

- Land and buildings used for agriculture and forestry.

- Docks, marinas and wharves.

- Water based recreation (excluding sleeping
accommodation).

- Lifeguard and coastguard stations.

- Amenity open space, nature conservation and
biodiversity, outdoor sports and recreation and essential
facilities such as changing rooms.
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1.4.4.2

1.4.5

1.4.5.1

1.4.5.2

1.4.5.3

Based on the vulnerability of a development, NPPF states within what Flood
Zones(s) the development is appropriate. The flood risk vulnerability and
Flood Zone ‘compatibility’ of developments is summarised in Table 4.

Table 4: Flood risk vulnerability and flood zone compatibility

Flood Risk
Vu::IZrabliTit Essential Water Highly More Less
e e J Infrastructure | Compatible | Vulnerable | Vulnerable | Vulnerable
Classification
2 v v Exiepttlon L, ,
Flood = : es . g
Zone | 33 xception v « xception v
Test Test
Exception
3b P v X y )
Test

The Sequential Test, Exception Test and Sequential Approach

The Sequential Test is a risk-based test that should be applied at all stages of
development and aims to steer new development to areas with the lowest
probability of flooding (Zone 1). This is applied by the Local Planning
Authority by means of a Strategic Flood Assessment (SFRA).

The SFRA and NPPF may require the Exception Test to be applied to certain
forms of new development. The test considers the vulnerability of the new
development to flood risk and, to be passed, must demonstrate that:

e There are sustainability benefits that outweigh the flood risk and;
e The new development is safe and does not increase flood risk elsewhere.

The Sequential Approach is also a risk based approach to development. In a
development site located in several Flood Zones or with other flood risk, the
sequential approach directs the most vulnerable types of development
towards areas of least risk within the site.
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1.4.6 Climate Change

1.4.6.1 This is a planning requirement to account for climate change in the proposed
design. The recommended allowances should be based on the most relevant
guidance from the Environment Agency and the Lead Local Flood Authority.

1.4.7 Sustainable Drainage

1.4.7.1 The key planning objectives in NPPF are to appraise, manage and where
possible, reduce flood risk. Sustainable Drainage Systems (SuDS) provide an
effective way of achieving some of these objectives, and NPPF and Part H of
the Building Regulations (DTLR 2002) direct developers towards the use of
SuDS wherever possible.

1.4.7.2 The surface water drainage has been designed in accordance with current
CIRIA C753 SuDS Manual guidelines.
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2.0

21

211

21.2

EXSITING SITE DESCRIPTION

Location

The development site occupies land to the south of Barugh Green Road on
the north western outskirts of Barnsley, South Yorkshire.

The Ordnance Survey grid reference for the centre of the site development is
approximately 431820, 407820.

An aerial photograph and layout plan are included in Figures 1 and 2 below,
which identify the location and layout of the development.

Figure 1: Aerial Photograph

REDBROOK
.

L]
WILTHORPE
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Figure 2: Site Layout Plan

2.2 Site Description

2.2.1  The area of the development currently comprises agricultural land, extending
to approximately 4.77 hectares.

2.3 Surrounding Features

2.3.1  Barugh Green Road bounds the site to the north, beyond which lie a number
of light industrial and retail units.

2.3.2 To the east of the development site lies an existing residential development,
with Claycliffe Avenue adjoining the site in the north.

2.3.3 To the south of the site is agricultural land extending southwards to the M1
Motorway.

234 To the west are agricultural fields extending to a large residential area of
Barugh Green.

2.3.5 An existing horticultural nursery adjoins the north western corner of the site.
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2.3.6

237

24

2.4.1

242

243

244

25

2.5.1

252

253

254

255

2.5.6

There is an open watercourse (Cawthorne Dike) situated approximately 1km to
the north west of the development site, which enters the River Dearne 1km to
the north of the site.

There are open ponds located approximately 3km to the east and
approximately 1km to the north east of the site.

Topography

A topographic survey of the development site has been undertaken, which
shows that the existing ground levels vary from approximately 78.87m to
approximately 87.63m OD(N) across the site.

Existing carriageway levels on Barugh Green Road fronting the site are shown
to vary from approximately 78.85m to approximately 81.53m OD(N).

Existing carriageway levels on Claycliffe Avenue adjoining the site are shown
to vary from approximately 79.10m to approximately 80.51m OD(N).

A copy of the topographic survey drawing is included in Appendix A.
Ground Conditions

Ground investigation works have been carried out in relation to the proposed
development.

The site lies on the footprint of a former opencast mine which has been
backfilled to a significant depth.

An Exploratory Site Investigation was undertaken by Lithos Consulting (Job No
3407) whereby 7 trial pits and 3 trial trenches were excavated. A high water
table level was observed in these excavations indicating possible perched
water table not conducive to a soakaway solution.

A desktop study of the British Geological Survey map reveals the local geology
comprises bedrock of Pennine Middle Coal Measures Formation — Mudstone,
Siltstone and Sandstone with no superficial deposits.

A study of the groundwater maps show that the site overlays a Secondary A
Aquifer, with the Groundwater Vulnerability classified as ‘Medium’.

Local borehole records in the vicinity of the development show there is a
shallow depth of sandy clay directly overlaying shale/mudstone.
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257 On this basis, the local ground conditions are therefore considered to be
unsuitable for soakaways/infiltration methods to be used as a means for
disposal of the surface water run-off from the development.
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3.0 CONSULTATION
3.1 The developer has been consulted in order to obtain relevant information

3.2

3.4

3.5

pertaining to the proposed development.

Barnsley Metropolitan Borough Council have been consulted in respect of the
disposal of surface water run-off from the development and the use of SuDS
techniques, details of which are incorporated within this report.

Yorkshire Water (YWS) have been consulted in respect of the disposal of the
disposal of foul wastewater from the development. Their pre-planning
response is appended to this report.

The Environment Agency have been consulted in respect of flood mapping,
details of which are incorporated within this report.
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4.0 PROPOSED DEVELOPMENT

4.1 The Development

411 The proposed development comprises the construction of a new residential
development to include the following:-
e The construction of up to 140 nr new residential dwellings
¢ Residential gardens
e The construction of a new site access road with enlarged access onto

Barugh Green Road

e Car parking areas
e Areas of public open space
e New service supplies

4.1.2 A copy of the indicative site layout drawing of the proposed development is
included in Appendix B.

4.2 Flood Risk

421 In terms of flood risk vulnerability, the construction of residential development
is classed as ‘More Vulnerable’ development in terms of flood risk vulnerability
(Table 3).

4.2.2 In terms of flood zone compatibility, ‘More Vulnerable’ development is

considered to be ‘appropriate’ in Flood Zone 1 (Table 4).
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5.0

5.1

5.2

5.3

54

5.5

5.6

5.7

5.8

FOUL WATER DRAINAGE

It is proposed that foul water domestic waste from the development will be
discharged to the public sewer network, for which formal approval will be
required from Yorkshire Water Services.

Yorkshire Water have been consulted in respect of this proposal. They have
advised that foul waste water run-off from the development should discharge
to the existing 600mm diameter public combined sewer recorded in Barugh
Green Road at a point to the north of the site

A copy of their Pre-Planning Enquiry response is included in Appendix C.

Based upon a development of approximately 140 dwellings and with an
average flow rate of 4000 litres per dwelling per day, in accordance with
Sewers for Adoption 7t Edition (Clause B5.1), the peak foul water flow from
the development site would be approximately 6.5 litres per second.

A separate foul sewer network will be designed and built to meet Building
Regulations (private) and Sewers for Adoption (public) standards.

At this stage of the development, it is assumed that a gravity connection to the
public sewer can be achieved.

It is envisaged that foul sewer pipe sizes will range from 100mm to 150mm in
diameter. The preliminary design works which have been undertaken show
that the pipe gradients will range from 1/10 to 1/100 to meet the required
standards.

An indicative foul water drainage arrangement is shown on the Drainage
Layout drawing included in Appendix D.
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6.0 SURFACE WATER DRAINAGE

6.1 General

6.1.1 The surface water drainage has been designed in accordance with current
CIRIA C753 SuDS Manual guidelines.

6.2 Existing Site

6.2.1 From the aerial photograph included in Figure 3 below, it can be seen that
the development area currently comprises an area of agricultural land.

Shop

Toyota Parls &

Figure 3: Aerial photograph

6.3 Run-off Destination

6.3.1 Requirement H3 of the Building Regulations establishes a preferred hierarchy
for disposal of surface water disposal. Consideration should firstly be given to
soakaway, infiltration, watercourse, surface water sewer and combined sewer
in that priority order.
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6.3.2

6.3.3

6.3.4

6.3.5

6.4

6.4.1

6.5

6.5.1

6.6

6.6.1

Ground investigations have shown that the underlying strata is not suitable for
soakaways/infiltration trenches to be used due to the extensive depth of made
and perched ground over the site.

The second preferred option would be to discharge the surface water run-off
from the development to a watercourse.

Investigations have revealed that there is an open watercourse located along
the northern boundary of the development into which the surface water run-off
from the development could be discharged.

It is therefore proposed that the surface water run-off from the new
development is discharged into this watercourse. Specifically there this a
600mm diameter pipe leading from a headwall at the lowest point along this
ditch under Barugh Green rd. We will discharge to this headwall at an invert
level of 76.43m.

Flood Risk

For new developments the current design criteria required for the surface
water drainage will need to be based upon the critical 1 in 100 year storm
event, with an additional allowance to account for climate change resulting
from global warming. There should be no above ground flooding for the 1 in 30
year return period and with no flooding to the development or off-site flooding
affecting other parties from the critical 1 in 100 year storm event, with an
additional allowance to account for climate change.

Climate Change

An additional allowance of 30% to account for climate change has been
included in the design of the surface water drainage network in accordance
with Barnsley Metropolitan Borough Council SuDS guidelines.

Urban Creep

The project involves the construction of a residential development and
consequently, it may be necessary to allow an additional 10% to the calculated
impermeable areas for urban creep within the design. This was not allowed for
in these drainage analysis calculations.
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6.7

6.7.1

6.7.2

6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

6.7.8

6.7.9

6.7.10

Peak Flow Control

We have calculated the impermeable area of the proposed development to be
approximately 3.13 hectares based upon the appended layout drawing.

The remaining site area of approximately 1.57 hectares will remain permeable
in the form of landscaping which will not require any positive drainage and will
consequently discharge at greenfield run-off.

The uncontrolled surface water run-off from the new development could be
approximately 424 litres per second, based on BS EN 752 calculations, using
a rainfall intensity of 50mm/hour.

However, new developments are not permitted to discharge at an unrestricted
rate and are normally limited to a “greenfield” discharge rate, which in this
region has been determined at 20.9 litres per second, based upon the ICP
SUDS calculated run-off rate. The Greenfield Runoff Rate Calculation is
shown in Appendix H.

The impermeable area for design purposes will be 3.13 hectares and the
permissible discharge rate for design purposes will remain at the greenfield
runoff rate of 20.9 litres per second.

Preliminary design work shows that the surface water run-off from the site will
be able to discharge by means of a gravity outfall.

In order to ensure the discharge of surface water from the development will
not increase the risk of flooding to other properties, it will be necessary to
attenuate the drainage by restricting the discharge to the agreed rate and
providing storage as required.

The design will need to be based upon the critical 100 year storm event with
the required additional allowance of 30% to account for climate change.

Based upon the above design criteria storage, a hydraulic model study has
been undertaken in order to assess the pipe sizes and gradients and the likely
storage volumes required. The results of this analysis are shown in Appendix
G.

A summary of the storage volumes required is set out in Table 5 below

Report Prepared for Countryside Properties Page 19 of 36



Flood Risk and Drainage Assessment for a Proposed Residential Development
Barugh Green Road, Barnsley, South Yorkshire
Project Number: JAG/AD/JF/43733-Rp001 Alan Wood & Partners

6.7.11

6.7.12

6.7.13

6.7.14

6.7.15

6.7.16

6.8

6.8.1

6.8.2

Table 5: Volumes of surface water storage required

Storm Event 30 Year Storm 100 Year Storm
+30%

Storage Volume 909 m3 1667 m3

Required

Additional Nil 758 m?

Storage Volume

Required

The calculated storage volumes set out above will be subject to detailed
design and approval.

The drainage system must contain the storage volume for the 1 year storm
event below ground within the drainage system with no surcharging of
manholes in order to prevent flooding.

The drainage system must also contain the storage volume for the 30 year
storm event below ground within the drainage system.

The additional storage required to accommodate the 100-year storm event
plus 30% climate change can be stored above ground provided it is retained
on site such that it cannot flood other developments beyond the site.

Alternatively, it can be stored below ground within an adoptable storage tank
which would form part of the Section 104 Agreement with the Water Authority.

A drainage layout drawing detailing the proposed drainage strategy is
included in Appendix D, showing pipe sizes varying from 150mm to 600mm in
diameter.

Volume Control
SuDS guidelines advise that the run-off volume from the development site for
the 1 in 100 year 6-hour rainfall event should not exceed the greenfield run-off

volume for the same event.

The discharge rate has been based upon the greenfield run-off rate and
consequently this requirement has been satisfied.
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6.9 Pollution Control

6.9.1 It is a requirement to ensure that the quality of any receiving body is not
adversely affected by the development.

6.9.2 Investigations have revealed that the development site Overlays a Secondary
A Aquifer, with the Groundwater Vulnerability classed as ‘Medium’.

6.9.3 In order to minimise the risk of pollution to the watercourse, clean roof water
drainage should discharge directly into the sealed drainage network (i.e. not
via gullies) and will then be stored below ground prior to discharge to the
watercourse.

6.94 Silt traps should be provided on the outlets from any gullies or drainage
channels, which should be maintained in accordance with Section 6.13 of this
report.

6.9.5 On this basis, it is considered that the risk of pollution to the final receiving

sewer/watercourse has been adequately addressed.
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6.10 Water Quality

6.10.1 The water quality from the development via the surface water drainage
system has been assessed in accordance with the simple index approach set
out in Chapter 26 of the CIRIA SuDS Manual C753.

6.10.2 The output shows that the water quality from the roof areas and road areas
will be of a suitable quality.

6.10.3 Copies of the matrix outputs from the assessment are included in Appendix E.

6.11 Designing for Exceedance

6.11.1 Overland flood risk from exceedance flows and from off-site sources will be
mitigated to a large extent by the creation of the new surface water sewerage
system as described above. Where possible proposed ground levels will be
set to channel flows away from the proposed building. Furthermore, the
ground floor construction level for the building will be raised by a minimum of
150mm above the finished ground level in order to provide additional
clearance above any likely flooding.

6.11.2 The existing overland flow routes should generally be maintained within the
final layout of the development site without increasing the flood risk to off-site
parties.

6.11.3 Any existing flood risk may reduce by the creation of a formal surface water
drainage system but cannot be entirely removed.

6.11.4 Drawings showing the existing and proposed overland surface water flood
routing are included in Appendix F.

6.12 Highways Drainage

6.12.1 Highways drainage from the proposed adoptable roads on site will be collected

by trapped gullies prior to discharge into the below ground drainage network.
The highway drainage will be offered for adoption to the Local Authority, via a
formal Section 38 Agreement.
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6.13 Operation and Maintenance

6.13.1 All pipework within the new drainage system is designed with self-cleansing
gradients and consequently there should be little or no maintenance required.

6.13.2 All road gullies or drainage channel systems serving areas of hardstanding will
need to be regularly inspected to ensure the system remains operable see
Table 6 below.

6.13.3 Allinspection chambers should be regularly inspected to ensure the system is
free-flowing. See operation and maintenance requirements in Table 6 below.

Table 6: Operation and Maintenance Requirements for Silt Traps/Trapped Gullies (Based
on CIRIA C753 Table 14.2)

Maintenance Required action Typical frequency
schedule
Routine Remove litter and debris and inspect | 6 monthly
maintenance for sediment, oil and grease
accumulation
Change the filter media As recommended by
manufacturer

Remove sediment, oil, grease and | As necessary — indicated by
floatables system inspections or
immediately following
significant spill

Remedial actions Replace malfunctioning parts or | As required
structures
Monitoring Inspect for evidence of poor operation | 6 monthly

Inspect filter media and establish | 6 monthly
appropriate replacement frequencies

Inspect sediment accumulation rates | Monthly during first half year
and establish appropriate removal | of operation, then every 6
frequencies months

*During the first year of operation, inspections should be carried out at least monthly (and after
significant storm events) to ensure that the system is functioning as designed and that no
damage is evident.
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6.13.4 Any Hydro-Brake® vortex flow controls should be regularly inspected and
maintained to ensure they remain operational. See Table 7 below.

Table 7: Operation and Maintenance Requirements for Hydro-Brake® Vortex Flow
Control Device (Based on Manufacturer’s recommendations)

Maintenance
schedule

Required action

Typical frequency

Routine maintenance

Remove litter and debris and inspect
for sediment, oil and grease
accumulation

6 monthly

Remove sediment, oil, grease and
floatables

As necessary — indicated by
system inspections or
immediately following
significant spill

Remedial actions

Replace
structures

malfunctioning parts or

As required

Monitoring

Inspect for evidence of poor operation

Monthly during the first three
months, then every 6 months

Inspect sediment accumulation rates
and establish appropriate removal
frequencies

Monthly during first half year
of operation, then every 6
months
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6.13.5 Operation and maintenance requirements for the storage tank are set out in
Table 8 below.

Table 8: Operation and Maintenance Requirements for Storage Tanks
(Based on CIRIA C753 Table 21.3)

Maintenance Required action Typical frequency
schedule

Inspect and identify any areas that are | Monthly for 3 months, then
not operating correctly. If required, | annually

Regular maintenance X )
take remedial action.

Remove debris from the catchment | Monthly
surface (where it may cause risks to
performance)

Remove sediment from pre-treatment | Annually, or as required.
structures.

Repair/rehabilitate inlets, outlet, | As required

Remedial actions overflows and vents

Inspect/check all inlets, outlets, vents | Annually*
and overflows to ensure that they are
in good condition and operating as
designed

Monitoring

Survey inside of tank for sediment | Every 5 years or as required*®
build-up and remove if necessary

*During the first year of operation, inspections should be carried out at least monthly (and after
significant storm events) to ensure that the system is functioning as designed and that no
damage is evident.

6.13.6 The main sewer network will be offered to YWS for formal adoption under a
Section 104 Agreement and therefore YWS will be responsible for the
operation, management and maintenance of the network in line with standard
requirements and obligations.

6.13.7 The highway drainage will form part of the Section 38 Agreement with the
Highway Authority who will be responsible for future maintenance works.

6.13.8 Operation and maintenance requirements of the drainage components, as
listed above, should be undertaken in accordance with Chapter 32 of the
CIRIA SuDS Manual and any relevant manufacturer’'s recommendations. See
also BS 8582:2013 Code of Practice for Surface Water Management for
Development Sites Section 11 and Susdrain Fact Sheet on SuDS
Maintenance and Adoption Options (England) dated September 2015.
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6.13.9 The personnel undertaking the maintenance should have appropriate
experience of SuDS and drainage maintenance and should be capable of
keeping sufficiently detailed records of any inspections. An example of a
checklist for SuDS maintenance can be found within Appendix B of the CIRIA
C753 SuDS Manual v2. If personnel do not have appropriate experience, then
specific inspection visits may be necessary. During the first year of operations
of SuDS, inspections should usually be carried out a monthly intervals (and
after significant storm events).

6.13.10 The domestic drainage will remain the responsibility of the individual
householders.
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7.0 FLOOD RISK ASSESMENT

71 Flood Zone

711 A copy of the Environment Agency Flood Map for Planning is included in
Figure 4 below, which identifies the development site to be located within an
area designated as Flood Zone 1, (low probability of flooding), with a less than
1 in 1000 annual probability of flooding in any year.

Figure 4: Environment Agency flood map for planning dated March 2020
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7.2 Fluvial Flooding

7.21 The site is located approximately 1km to the south of the River Dearne, which
is the main potential source of flooding in the region.

7.2.2 The existing ground levels in proximity to the River Dearne are in the region of
52m OD(N), which is considerably lower than the ground levels over the area
of the development site.

7.2.3 The risk to the development from fluvial flooding is therefore considered to be
low and acceptable.
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7.3 Flooding from Open Drainage Ditches

7.3.1 There is an open drainage ditch located along the northern boundary of the
site which drains the surface water run-off from the agricultural field.

7.3.2 During periods of extreme rainfall, there is the potential risk that the ditch may
overtop causing localised flooding.

7.3.3 However, as the site levels rise towards the south across the site, any such
flooding would remain localised to the ditch.

7.3.4 This is reflected on the surface water flooding maps included in Section 7.4
below.

7.3.5 The entrance road will pass over this open ditch however the culvert will be
sized appropriately to not increase the flood risk in this area.

7.3.6 We therefore consider the risk of flooding from this source to be low and
acceptable.

74 Surface Water Flooding

7.4.1 A copy of the Environment Agency map showing the extent of flooding from

surface water is included in Figure 5 below.
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Figure 5: Environment Agency map dated March 2020 showing the extent of
flooding from surface water
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7.4.2 The map shows that areas along the northern and eastern boundaries of the
site, as well as isolated pockets within the site, are prone to surface water

flooding.

743 Copies of the maps produced by the Environment Agency showing the likely
depth of surface water flooding are included in Figures 6, 7 and 8 below.
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Figure 6: Environment Agency map dated March 2020 showing the likely
depth of flooding from surface water — low risk
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Figure 7: Environment Agency map dated March 2020 showing the likely
depth of flooding from surface water — medium risk
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7.4.6

7.4.7

Figure 8: Environment Agency map dated March 2020 showing the likely
depth of flooding from surface water — high risk
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For a “low risk” scenario, the maps show that the likely depth of surface water

flooding in the affected areas would be below 300mm.

For a “medium risk” scenario, the area shown to be affected is much reduced,
with a small area in the south east corner, a small isolated pocket in the
northern boundary and an isolated pocket on the western boundary shown to

be prone to flooding to a depth below 300mm.

For a “high risk” scenario, the development site is not shown to be affected by

surfaced water flooding.

Based on the maps, it is suggested that the eastern and northern boundaries
of the site will experience surface water flooding in a low risk scenario. Given
that the flood maps do not take account of existing road drainage, it is
considered likely that the surface water flood risk to the north of the site is

significantly reduced from that which is shown in Figure 6.
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7.4.8

7.4.9

7.4.10

7.4.7

7.5

7.5.1

7.5.2

7.5.3

7.6

7.6.1

7.6.2

In the event of exceedance, it is predicted that water will flood out of gullies
and follow a flow path to the northeast corner of the site. There will be no
changes made to the boundary levels as part of the development, and as

such the existing flow paths will be maintained.

Overland flooding will be accommodated for by raising finished floor levels

and allowing water to collect at lower points within the site (designed as such).

As a result of the proposed development, the overall risk of surface water
flooding to the site area and residential properties on the eastern boundary
will be reduced. Surface water will be discharged from the site at a restricted
rate and water storage will be provided within the site. The greenfield runoff
rate for the existing undeveloped area is approximately 50.5 I/s, based on the
1:100 year flood event, which is greater than the proposed discharge rates of

the development.

The risk of flooding to the development from this potential flood source is
therefore considered to be low and acceptable.

Flood Risk from Existing Water Mains

There are likely be existing water mains present within the adjacent highways
and serving the adjacent development sites.

There are no known issues with regard to the condition of any such water
mains.

The risk of flooding to the development from this potential flood source is
therefore considered to be low and acceptable.

Flood Risk from Existing Drainage Services

There are likely to be existing drainage services present within the adjacent
highways and serving the adjacent development sites.

There are no known issues with regard to the condition or the capacity of any
such drainage services.
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7.6.3

7.7

7.7.1

7.7.2

7.7.3

7.8

7.8.1

7.8.2

The risk of flooding to the development from this potential flood source is
therefore considered to be low and acceptable.

Groundwater Flooding

Groundwater flooding can occur when the sub-surface water levels are high
and emerges above ground level.

There are no proposals to create any basements within the development.

The proposed development will not involve deep excavation works and
consequently the risk to the development from this potential flood source is
considered to be low and acceptable.

Flood Risk from Reservoirs, Canals and Other Artificial Sources

A study of the local area shows that there are no artificial water features in the
local vicinity of the development, which could pose any risk of flooding.

A copy of the map produced by the Environment Agency showing the extent
of flooding from reservoirs is included in Figure 9 below.
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Figure 9: Environment Agency map dated March 2020 showing the extent of
flooding from reservoirs
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Maximum extent of flooding

7.8.3 The map shows that the development site is not considered to be at risk from
reservoir flooding.

7.8.4 The risk of flooding to the development from any such potential flood source is
considered to be low and acceptable.
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FLOOD MITIGATION MEASURES

With the area of the new development site lying within Flood Zone 1 (low
probability of flooding), there is no requirement to elevate the floor level of the
buildings above traditional construction methods (normally 150mm above
adjacent ground level).

As the development is not at risk from fluvial flooding, it is considered that
there will be no requirement to incorporate any flood resilient construction
measures within the design of the development.

Areas of the site are shown to be at minor risk from surface water flooding.

The finished ground levels over the full area of the development will be re-
profiled to suit the new construction arrangement and any local depressions
within the area of the development will be infilled. Developing the design to
suit the required gradients and the introduction of the new drainage network
should adequately address any localised risk of overland surface water
flooding.

Finished external ground levels should also be designed to direct waters away
from the buildings to ensure there is no localised risk of flooding to the
buildings during an extreme rainfall event.

The surface water drainage should be designed in accordance with Section 6
of this report in order to ensure the development does not pose a risk of
flooding to the new development or to other parties.

All approach roads to the development are shown to lie within Flood Zone 1
(low probability of flooding) and consequently safe access to and egress from
the development should still be achievable should a flood situation arise.

The entrance road culvert over the open ditch will be sized sufficiently large
enough to not be become a restriction point for flooding in this area.

There should therefore be no requirements for evacuation of building
occupants resulting from the development during an extreme flood event.

It is not considered that any other specific mitigation works will be required in
respect of flood risk to the development.
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9.0 SUMMARY
9.1 This report has been prepared to assess the flood risk and drainage

9.2

9.3

9.4

9.5

9.6

9.7

implications for a proposed residential development to the south of Barugh
Green Road, Barnsley, South Yorkshire.

The site falls in Flood Zone 1 (low probability of flooding) on the Environment
Agency maps and the proposals are considered to be ‘More Vulnerable’ in
terms of flood vulnerability (Table 3) which is compatible in Flood Zone 1
(Table 4).

No specific flood risk to the development has been identified in the preparation
of this report, other than minor flood risk from overland surface water which will
be addressed at the detailed design stage of the project.

Foul water will be discharged to the existing 600mm diameter public combined
sewer recorded in Barugh Green Road at a point to the north of the site via a
gravity outfall at an approximate rate of 6.5 litres per second. The sewers will
be designed and constructed to meet the requirements of the Building
Regulations.

Surface water will be discharged to the watercourse on the northern boundary
of the site at the agreed discharge rate of 20.9 litres per second and any
excess flows balanced on site. The sewers will be designed and constructed
to meet the requirements of the Local Water Authority for the adoptable
drainage and the requirement of the Building Regulations for the domestic
drainage.

The report’s supporting calculations and sketches provide a robust case for
justifying the means of foul and surface water drainage and that the site can
be suitably, safely and sustainably drained.

Overall, this report demonstrates that the foul and surface water drainage
systems for the new development can be designed and constructed to meet
local and national planning and drainage policies. Suitably worded Conditions
can be applied to the grant of planning permission to control the delivery of the
development in the usual manner.
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APPENDIX B

Indicative Site Layout Drawing
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APPENDIX C

Yorkshire Water Services Pre-Plan Enquiry Response



Ms E Luckman Yorkshire Water Services

Alan Wood & Partners Developer Services
341 Beverley Road Sewerage Technical Team
Hull PO BOX 52
HUS5 1LD Bradford

BD3 7AY

emma.luckman@alanwood.co.uk
Tel: 0345 120 8482
Fax: (01274) 372 834

Your Ref: HC03328/39 Email:
Our Ref: WO002778 technical.sewerage@yorkshirewater.co.uk

For telephone enquiries ring:
Chris Roberts on 0345 120 8482

5th March 2020

Dear Ms Luckman,
Barugh Green, Yorkshire, S75 1JY - Pre-Planning Sewerage Enquiry T751508 (RESIDENTIAL)

Thank you for your recent enquiry. Our charge of £164.00 (plus VAT) will be added to your account
with us, reference AWP054. You will receive an invoice for your account in due course.

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:

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

Foul water domestic waste can discharge to the 600 mm diameter public combined sewer recorded in
Barugh Green Road, at a point to the north of the site.

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.

As the proposed site is currently undeveloped no surface water is known to have previously
discharged to the public sewer network

As such, the local public sewer network does not have capacity to accept any surface water from the
proposed site. If SuDS are not viable, the developer is advised to contact the Environment
Agency/local Land Drainage Authority/Internal Drainage Board* with a view to establishing a suitable
watercourse for discharge.



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 0345 120 84 82.

Prospectively adoptable sewers and pumping stations must be designed and constructed in
accordance with the WRc publication "Sewers for Adoption - a design and construction guide for
developers" 6th Edition 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.

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. 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

Indicative Drainage Layout Drawings



NOTES:
_ 1. THESE NOTES ARE INTENDED TO AUGMENT DRAWINGS AND SPECIFICATIONS. WHERE
KEY: CONFLICT OF REQUIREMENTS EXIST THE ORDER OF PRECEDENCE SHALL BE AS SHOWN IN
s PROPOSED SITE BOUNDARY THE SPECIFICATION. OTHERWISE THE STRICTEST PROVISION SHALL GOVERN.
2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER RELEVANT ENGINEERS
————— PROPOSED FOUL WATER SEWER
FW CONNECTION INTO EXISTING 600mm DIAMETER COMBINED AND ARCHITECTS DRAWINGS.
. N Egg‘#\gggﬁ;@ SESVEVVCAQQEOLEQQQ O PROPOSED FOUL WATER MANHOLE 3. DRAWINGS NOT TO BE SCALED. ALL DIMENSIONS TO BE CHECKED ON SITE BY THE
PR . CONTRACTOR. ANY DISCREPANCIES TO BE NOTIFIED TO THE ENGINEER AND FURTHER
/
¢ N \ NOTE: TO AVOID PUMPING, A LEVEL SOFFIT CONNECTION IS NOT - —— - PROPOSED SURFACE WATER SEWER INSTRUCTIONS OBTAINED BEFORE WORK IS COMMENCED.
e ACHIEVABLE, YORKSHIRE WATER APPROVAL OF CONNECTION
N - - REQUIRED THROUGH SECTION 106 AGREEMENT APPLIGATION O PROPOSED SURFACE WATER MANHOLE 4. THE STRUCTURE IS DESIGNED TO BE SELF-SUPPORTING AND STABLE AFTER THE
- ™~ PROPOSED SURFACE WATER ATTENUATION BUILDING IS FULLY COMPLETED. IT IS THE CONTRACTORS SOLE RESPONSIBILITY TO
7 A ~ WATERCOURSE TO BE CULVERTED PRIOR TO CONNECTION BEING MADE KX Tank DETERMINE THE ERECTION PROCEDURE AND SEQUENCE AND ENSURE THAT THE
\ —< — UNDER NEW HIGHWAY AGCESS - NEW BUILDING AND ITS COMPONENTS ARE SAFE DURING ERECTION. THIS INCLUDES THE
— \ PROPOSED SURFACE WATER RISING MAIN ADDITION OF WHATEVER TEMPORARY BRACING, GUYS OR TIE-DOWNS WHICH MAY BE
N / CULVERTSIZETOSUITEXISTNG [\ /[ L nNesmnut ree(=—~» ) |V~ ~+(| | = NECESSARY, SUCH MATERIAL REMAINING THE THE PROPERTY OF THE CONTRACTOR ON
N - DOWNSTREAM CULVERT SIZE TO COMPLETION, AND FOR ENSURING THAT THE WORKS AND ANY ADJACENT PROPERTIES
~ —\ EXISTING PUBLIC COMBINED SEWER '
K ARE SAFE IN THE TEMPORARY CONDITION.
4 \ ENSURE SUFFICIENT CAPACITY PRECAST CONCRETE ATTENUATION TANK
m — STORED WATER VOLUME = 1667m® mm— EXISTING WATERCOURSE (OPEN) DRAINAGE NOTES:
N ™~ N T (SHOWNO'ND'CAT'VELY 90mL x 13mW x 1.5mD N B W EXISTING WATERCOURSE (CULVERTED) DO1. ALL ADOPTABLE SEWER WORKS AND MATERIAL TO BE IN ACCORDANCE WITH "SEWERS
X \ AN FINAL ROAD LEVELS WILL BE BUILT UP WITH 95% INTERNAL VOIDS) EXISTING GROUND MAJOR CONTOUR (25 FOR ADOPTION" 6TH EDITION, THE RELEVANT BRITISHEUROPEAN AND YORKSHIRE WATER'S
[ .om
. N \ IN THIS AREA TO MEET EXISTING MAIN P NTERVALS STANDARDS/REQUIREMENTS/ADDENDUMS AND KITEMARKED.
N\ \ \ ROAD ~— 7 —_— A D02. DRAINAGE SYSTEMS TO COMPLY WITH BS EN 476 AND BS EN 752.
AN N \ = = — = — 7 / / \ \ — — —  EXISTING GROUND MINOR CONTOUR (0.5m
— M — INTERVALS .
\ \ \ — — \\\\\E\ 7~ B |_L DISCHARGE TO EXISTING ) E;)gz/;% COMPONENTS USED IN DRAINAGE SYSTEMS TO COMPLY WITH THE FOLLOWING: BS EN
— TT— — / : .
R \ — — o %/ 50S — — ,,/\ A L .l/ ) SURFACE WATER EASEMENT FOR ADOPTABLE WORKS
— R — — — .
\ N ~ — SHe — — = _ N MANHOLE; IL 76.351m LOCATED OUTSIDE PUBLIC HIGHWAY (3m DO4. ALL DRAINAGE SYSTEMS AND COMPONENTS TO BE CONSTRUCTED AND TESTED TO THE
\ \ \ g S S / EITHER SIDE OF SEWER/STRUCTURE) FULL SATISFACTION OF THE RELEVANT ADOPTING AUTHORITY, AND IN ACCORDANCE WITH BS
— — <1 , EN 1610.
7 St — - F20 _ — = GENERAL NOTES:
J S2.002 o2 an AN CL78.829 ~ = N 528 TO BE FLOW CONTROL CHAMBER DOS. 'VC' DENOTES VITRIFIED CLAY. VITRIFIED CLAY PIPES AND FITTINGS TO COMPLY WITH THE
! , _— —~— = . y "L y "9
\ s3 0 75 mm AN N / S—— == — N = APPROVED VORTEX TYPE FLOW CONTROL, ég&f/iﬁ%gg“o éﬁﬁEPER"foEgTT%T(?O?AE'\AAE%%FE‘RAVEENDTBJFTHE KITEMARKED. ALL PIPES SHALL BE EXTRA STRENGTH TO BS 65 OR EQUIVALENT TO BS EN 295
l M o =TTk N - N AN S5 O\ I | STe = == — — K AN ~ SET AT MAXIMUM 20.9 I/s WORKS PIPE CRUSHING STRENGTH.
ILED. Db TR Bis S~ T WORKS,
\ & L8} S=er ALt o= T C'—79-7;'25£>h\ | ?ll_‘ 2 jgm K e, — T S 02, ALL LEVELS ARE IN METRES AOD (ABOVE ORDNANGE | 08: WHERE COVER TO PIPE IS LESS THAN .2m TO GROUND LEVEL, PIPE PROTECTION IS
~ r Ry (e M ' . oz - REQUIRED IN THE FORM OF A REINFORCED CONCRETE PROTECTION SLAB.
\ e 2\ e 7% 2/, e hooe 2 < | 2006 : 2 50 m < — =2 AN — DATUM) UNLESS NOTED OTHERWISE. q
2 2\ % . g - B v : , . \
4 2 | & ! < ot - n A
. z f e | | 1370 2 - b POS” DO7. MANHOLE COVERS AND FRAMES SHALL COMPLY WITH THE RELEVANT PROVISIONS OF BS
\ : . %) \ - N [F Ltz TTT—=t0 7 A AL L Too4 S & Fopm IL76.715m o _— 603, ALL WORKS TO BE UNDERTAKEN IN COMPLIANCE WITH | g\ 1242 70 6:2015 AND BS 7903. MANHOLE COVERS AND FRAMES TO BE OF ANON-ROCKING
> e \ )\ o Xe E e oy [ o5 N 8 s hclgaigi——1r ~l— Sa 1118.0 & . - = - | BS 8000 FOR WORKMANSHIP ON BUILDING SITES. DESIGN WITH CUSHION INSERTS AND KITEMARKED. LOAD CLASS D400 TO BE USED IN
\ T N\ CTY G N [ i ot |2 e ] e Ldnz ~—= - T 150mm , > £ Al N / _ VEHICULAR TRAFFICKED AREAS. ALL COVERS TO BE BADGED "FW" OR "SW" AS APPROPRIATE.
s \ - b o ; fons [ & [ & { ! AR XL 7 . > S AN [ G04 ABBREVIATIONS: MANHOLE COVER SLABS AND ACCESS TO BE IN ACCORDANCE WITH THE BRITISH PRECAST
\ @ —\ & » — S ! ( / §is ~-—. = 5 m R SWRANKNITL ~ / gll:l:yg\'/\l;sll:EVEL DRAINAGE ASSOCIATION TECHNICAL GUIDE ISSUED JUNE 2019.
@® 3 09 ' == ddo) 7] / NN ' - B — - — L7925 _'
\ (‘;fa)m}wﬁﬁ}\oﬂ \ AN < <3 ~m ! / i g8 / L 5696 9mp= N , 102E7 n T IL = INVERT LEVEL D08. ROAD GULLY GRATES AND FRAMES SHALL COMPLY WITH THE RELEVANT PROVSIONS OF
~ |\t \ \ BN N T ooy 1 I & e, = k39, WHERE COVER TO SOFFIT OF S/SW = SURFACE WATER BS EN 124-1 T0 6:2015, BS EN 5911-6:2004 AND BS 7903. TO BE OF A NON-ROCKING DESIGN WITH
~ ' : g [ g0 T8 j L79.548m ~ 150wy T— : N PIPE IS LESS THAN 1.2m. F/FW = FOUL WATER LEFT HANDED CAPTIVE HINGE ACCESS AND BE KITEMARKED. LOAD CLASS D400 GRATES TO BE
~ \ 0 ny () [ <) . L77.749m N T~ — 5 SD = DEMARCATION CHAMBER USED IN VEHICULAR TRAFFICKED AREAS, WITH A 450mm GRATE AND FRAME. MINIMUM AREA OF
N 3 \@ o AN N dniy i I s —— \ CONCRETE PROTECTION TO BE FD = FLOW CONTROL CHAMBER WATERWAY To BE 9000
A AN Omm { Xo 0 ' . e T £ md SLL m =z R PROVIDED OR PROPOSED CONC = CONCRETE '
o | - X 5 L =
~ \ N @ ™ ~ ,,O,Efgg,)os e /, g/l 2 / : ) 383m Rl . 0 ya GROUND LEVELS RAISED I\:/gL':‘%RI'SFI_'FE% gthR LEVEL B:)F?ENO MECHANICAL COMPACTION OF FILL MATERIAL WITHIN 300mm OF THE CROWN OF ANY
& 7o) Y3no, & & IL ' \ .
. DWG = DRAWING
\ \ & ] f P25 7
\ \ @3 > ) & (2) 12 / (dfio) / cL Om . D10. MORTAR TO COMPLY WITH THE RELEVANT PROVISIONS OF BS EN 998-2:2016 AND PD
~ -4 25
\ \ 409 \ U &9 € ] . / vs S (oﬁ! / L 5 e N [ E g 7e ! 6678:2005
& : 124 S| ) (ae. o ! i
- . o 0) !
AN AN \ — 2 AN ™~ & 3 AL, / s @90 s =5 o e iy | 81 s D11. COVER AND FRAME BEDDING MORTAR TO COMPLY WITH THE DESIGN MANUAL FOR ROADS
N \ 0 \ (PRS) e~ ~ 2 2| ) | % | o foring [ &) / L , /E IE ] AND BRIDGES VOLUME 4, SECTION 2, PART 5 HA 104/09 CHAPTER 6, AND THE RELEVANT
\ T N \ o S /'H"(’g"]_g)ow ~ : Aoy podyit) — % p I ! | PROVSIONS OF THE MANUAL OF CONTRACT DOCUMENTS FOR HIGHWAYS WORKS VOLUMES 1
] c ] SRy T <
\ \ \'\°\\-\“€53 \y ‘? N \ (B) 1 (OGPg) Ho(’;’;,:s) d| ”°"inw°°d S~ — <E <E a? P121 8 \/ @ = S j ,{, d) @ ) 5 :' & AND 2.
Y@ S y P S < : . |
\ \\ w,«@g‘ \ S \ \ s / \((lho) R I (E —L e o I I 4 @) | ' o | & D12. PRECAST CONCRETE MANHOLES TO BE IN ACCORDANCE WITH BS 5911:PART 200.
\ oS o= g j j oFpy n ~L LK ~ $§Es / Alr= 5 ©) ) PRECAST CONCRETE RINGS AND COVER SLABS TO BE JOINTED WITH CEMENT MORTAR.
2 \ | nkey [ s Hollinye, . =< P129 ' m ~ @)
\ \ . \ > : W 3/ R j oS | B o e /./ ~ ] S () \\ D13. ALL CONCRETE PIPES TO BE CLASS 120 TO BS EN 1916/BS 5911-1:2002.
2 L 83.2667 7 B opp 4s) 80 ~ - 3 (s)
AN N AN ~_\ \ID§L96fm | B> g g = s |, / & e e | [ 3o35 ) 9, 7 X D14. ALL CONCRETE MANHOLES TO BE IN ACCORDANCE WITH BS 1917/BS EN 5911-3:2010.
] a a — =~ ~ =z
\ %{ e N ~ ] a | < — <o AN\
N AL a0 S A g 218 sNE W | Ll s / =4 | D15. INSITU AND PRECAST CONCRETE UNITS SHALL HAVE SULPHATE RESISTING PORTLAND
N\ N\ & <20 Ctssggam - [ &2 5l £ S j Se3i P, - By 25 CEMENT TO BS 4027, UNLESS AGREED OTHERWISE WITH THE ADOPTING AUTHORITY.
0 I = \'g o 5 oo
N Son® IL8z. "‘\ P 5 : ¥ - @ 3298 ZEE ) — THE VERSIONS OF BRITISH STANDARDS AND OTHER PUBLICATIONS
\ < ~_ ~N 2 L ~ |z P13t I ~ P21 ,‘ @@ LISTED ABOVE ARE CURRENT AT THE TIME OF THE DRAWING ISSUE.
AN ~ s1 ~ o FR.0 orsy | . =~ & HOWEVER IF THESE HAVE BEEN REVISED OR UPDATED THEN THE
AN . \ 4, ~ o= =2 = / I NEWER VERSIONS SHOULD BE USED. ANY DISCREPANCIES SHOULD
. B04m \ 3 / R b . BE NOTIFIED TO AWP IMMEDIATELY.
\Future Highway™Link — Section RN g & N S9 —— CL8¥ S i’ Bourne T
o‘f\fence to be re;ﬂQVed for R \\ > s . g 8 / C — ~=. IL79,#06m — e ,_K\E o A Arun | p
future development.  —__ 2 3 2| o i' S3.00 T T Bess e (10— ; sy | o.0 A | @ Arun Arun
AN ~ o9 ; —[ _ P10 | (ope) 0w &g | @F)
\ K(;_(-IE)S T L ~ S K ~ ,, i 60 | g )A)
& e & m P 1 @ 1 { i
s TS /I | Cl81.749 ™ P1g ° ’I N a ! :’ | 8 /
L g ™~ |\ Y j 1579.656 AN = » | x & N \\
Q Fe/qo1 ! ~ @ ~ 5 \. ~ Cﬁ,}i—‘%\. ¢ | 9. ] ' ' /
2 ( ) S ~ 293 P11 : @ I8 3 o 8 8 ! 8
~ 2 oy A= £2s8 ] & [ 8 ~J8 Fis g Y
mm I/DD_ £ § £ g / Sdam P12 S 4—_ ————— tomeeee = __k‘_‘J— —————
- < 52 B37dz / 80.996m  AFF ~_
\ P2 Pa2 P80 / - <o ’ ! ORDABLE ~ /)
@) @) F . NG N Lo I IIL Z8.903m ~
103 : 1.9 S N e L star J] #» , ~_ P4 | UPDATED SITE LAYOUT 11.0820 |PLS|CD | -
Omm S I ope - :
S~ @) i 3.09 oS> $3 P79 8 AN i P P1s | P32 N
(A & o9 / 1Ls o3¢ . P2 g | ® & _— P3 |REVISED TO OMIT PUMP STATION 08.0620 | JP | CD | JAG
& T 5 “ : 39
I -omn w5 N £Es - | - m%ﬁg — e g i e nf b, |LEVELS REVISED TO ALLOW DEEPER FOUL 160420 | P | cD |uac
' e ' RCE] y T | S ¢ § AROUND F11 TO F1 o
| i < o s- ® sy B 1 I T
" \ \1 NS o ZE & - P1 |FIRST ISSUE 08.0420 | JP | CD | JAG
g P77 S
o | & B&E‘)’ 7 q) LB, o ” / = e 8L[77pm [’ g 8 < @ - | [otinweod H°\{'p“\=ws%°d Rev |Description Date By Chk App
! 6.0(A ¢ . ~ N\ M 2xl apm : iz — 15 o] SV me=g PFS) :
¢ B < *s) 88 ! it AEH @ £ U§f£ Fae ;gq? : — —J[eg=g 9J61Bm w7476 * ¢ \ (Sé’p
§ a g — & a ] sguth‘“"ck
‘ P86 ., \ 7 I %’ \ [ ’| P15 - \g— 4404 31.8 cLdils1Zm \ (Png) \
— ! pe FEE 30) & ' A7) 50 1 s \
— & || ¢ A e I ® N ss0 * =0mm 7 ~ S E
~ ~ o b m! . m\ NYenvivly) 5, o
g F \ / A |
Tl Im | \1 e SN | IL8L.669m spp O— :13;[5,;\; ~ F4.003 12  soq N\ -
@ ------ . Sm Forpard ~<Li7S5.0—- CL8L. Ella a1 8 R
1 B d)J@ S7 ~ s CL82.574m , paitt
— ~ AFFO?ﬁrglgBL CL85.436mM . 5\\ / L8o302m |\ || ____- L=
oAk ~ 205mM 11 84.046 Py ;5“? / \ v 93 8 T r
T IL84.510m I A (@ = &d o —
0 3 3 2 E \ g 2 g 2 e o @ sc o [ o mm @
a o o P7. - 31 b ¢+ /01 1 N {01 v v  *79°"MIN \NI¥Z«¢ ~\ ...  __——-
£ 2 & >° o 19— -
=-% e = = === : I ] P/ ks e
g H \ B g @ P73 P73 / @ il |
S} " & 5 Alan Wood & Part
{otertote Bt Dot ol Wl T8 o8 = a | ® an Woo artners
(M) W\(Etw v joe, 35 W)o'g) AR AN R Eggg 84.69Pm | ] : e |
iy | || [ ouinaa =% Iﬂss. g \"\ Q ks =15 Sheffield Offi c Iting Civil
N By ; effie ice onsulting Civi
. P38 .
L B AN qg —~ l ot Hallamshire House & Structural Engineers
|~ ~ m e ® ] ~ Meadow Court Project Managers
~ — @ ‘ D) @ Hayland Street €« 9
i - N @ @ ! 1 Sheffield Building Surveyors
— (4) O — ~|__ Nl 3 $9 1BY
— —+ — P = | C Hull T.01482 442138
— | T — > Lincoln T. 01522 300210
’LZEL: F— . ——Tial Tankey | SIS | 73 London T. 02071 860761
\ i | i dlHollinwood [ Hollinwood[Hollinwood \{ SO(ugpg;ck cmt(hP c‘)‘ b n ?P a) _ \| (PFS? (PF.S) o T. 01142 440077 Scarborough T.01723 865484
‘ ] Sout(hP K Sozgpgick %rggio\ ol (';FE) (F;Fg) (ig) 6 1) (61) T ) (o%)ﬁ www.alanwood.co.uk York T. 01904 611594 j
-_-'-E Eﬁ; 300mh ot ox 60 1 80 - : ; . N e Leeds T.01135 311098
- “"'(‘éé‘p'é‘i“’ ”°%'ré‘r§3°d AN 3: d \ © ]| S | ) (0\"") \ s \ s B
| NS RCR l ] IR 11 ! | .
|I . 5 " crahil \ \ Project:
g \ | o | IL8].4 " ting RESIDENTIAL DEVELOPMENT, BARUGH
‘ | o h o € o
2 B8 3 o\ud aola
| YAl \\L e (2 ¢l e el Mole R Tk ey GREEN, BARNSLEY
. L dig spe cL8 —— | =onnection
< C 2 8
Th85.054m 2 \ Client:
mm O\ COUNTRYSIDE PROPERTIES
N > \
AN \ \ N \ \ \ Drawing:
- - - - _ \ \ PROPOSED DRAINAGE LAYOUT
\
<~ ~ - N N N \ \ \ we  CIVIL ENGINEER
~— ——
— ~ AN \ \ N\ Drawing
N\ ~ ~ NG N N AN \ \ \ “ \ saus. FOR APPROVAL
~ ~— \
~ ~ _ — — N N N \ N \ ~_ / . 43733 | saert 1:500 e P4
AN ™~ — SALES AEEA\ - AN \ N \ \\ I T — Project  Originator Volume Level Type Role  Number
BAR - AWP -ZZ - XX-DR-C - 3001 %

100mm at A1
[



AutoCAD SHX Text
TOTAL AREA: 48184.25m  265% IMPERMEABLE AREA: 31319.76m  / 3.132ha2 / 3.132ha

AutoCAD SHX Text
F1.000 1:59.8 100mm

AutoCAD SHX Text
F1.001 1:66.6 150mm

AutoCAD SHX Text
F1.002 1:21.7 150mm

AutoCAD SHX Text
F1.003 1:28.8 150mm

AutoCAD SHX Text
F1.004 1:118.0 150mm

AutoCAD SHX Text
F4.007 1:130.0 150mm

AutoCAD SHX Text
F1.005 1:135.0 150mm

AutoCAD SHX Text
F1 CL85.236m IL83.850m

AutoCAD SHX Text
F2 CL85.923m IL83.527m

AutoCAD SHX Text
F3 CL84.590m IL83.019m

AutoCAD SHX Text
F6 CL81.694m IL79.806m

AutoCAD SHX Text
F19 CL79.548m IL77.719m

AutoCAD SHX Text
F18 CL79.383m IL78.204m

AutoCAD SHX Text
F20 CL78.824m IL77.539m

AutoCAD SHX Text
F21

AutoCAD SHX Text
F3.000 1:33.5 100mm

AutoCAD SHX Text
F3.001 1:34.6 150mm

AutoCAD SHX Text
F3.002 1:37.0 150mm

AutoCAD SHX Text
F3.003 1:67.7 150mm

AutoCAD SHX Text
F7 CL83.266m IL81.966m

AutoCAD SHX Text
F8 CL81.774m IL80.414m

AutoCAD SHX Text
F9 CL81.022m IL79.851m

AutoCAD SHX Text
F10 CL79.819m IL78.490m

AutoCAD SHX Text
F2.000 1:11.9 150mm

AutoCAD SHX Text
F2.002 1:37.4 150mm

AutoCAD SHX Text
F4 CL85.453m IL84.061m

AutoCAD SHX Text
F5 CL82.780m IL81.389m

AutoCAD SHX Text
F4.000 1:30.0 100mm

AutoCAD SHX Text
F4.001 1:99.4 150mm

AutoCAD SHX Text
F4.002 1:81.4 150mm

AutoCAD SHX Text
F4.003 1:75.0 150mm

AutoCAD SHX Text
F4.004 1:81.4 150mm

AutoCAD SHX Text
F4.005 1:61.0 150mm

AutoCAD SHX Text
F11 CL83.189m IL81.434m

AutoCAD SHX Text
F12 CL82.126m IL80.078m

AutoCAD SHX Text
F13 CL81.991m IL79.991m

AutoCAD SHX Text
F14 CL81.887m IL79.887m

AutoCAD SHX Text
F15 CL82.054m IL79.723m

AutoCAD SHX Text
F16 CL81.774m IL79.613m

AutoCAD SHX Text
F4.006 1:147.1 150mm

AutoCAD SHX Text
F17 CL79.450m IL78.314m

AutoCAD SHX Text
F2.001 1:29.2 150mm

AutoCAD SHX Text
F5 CL84.774m IL82.725m

AutoCAD SHX Text
S2.000 1:23.6 225mm

AutoCAD SHX Text
S1 CL84.229m IL82.804m

AutoCAD SHX Text
S2.001 1:33.2 225mm

AutoCAD SHX Text
S2 CL83.562m IL82.138m

AutoCAD SHX Text
S2.002 1:32.8 300mm

AutoCAD SHX Text
S3 CL81.845m IL80.336m

AutoCAD SHX Text
S2.003 1:28.4 375mm

AutoCAD SHX Text
S4 CL80.936m IL79.554m

AutoCAD SHX Text
S2.004 1:89.1 450mm

AutoCAD SHX Text
S5 CL79.756m IL77.726m

AutoCAD SHX Text
S3.000 1:45.3 225mm

AutoCAD SHX Text
S6 CL85.969m IL84.510m

AutoCAD SHX Text
S3.001 1:11.8 225mm

AutoCAD SHX Text
S7 CL85.436m IL84.046m

AutoCAD SHX Text
S3.002 1:27.5 225mm

AutoCAD SHX Text
S8 CL84.755m IL82.654m

AutoCAD SHX Text
S3.003 1:54.2 300mm

AutoCAD SHX Text
S9 CL82.803m IL81.188m

AutoCAD SHX Text
S4.000 1:26.7 225mm

AutoCAD SHX Text
S10 CL86.479m IL85.054m

AutoCAD SHX Text
S4.001 1:26.7 300mm

AutoCAD SHX Text
S11 CL85.858m IL84.302m

AutoCAD SHX Text
S4.002 1:26.2 300mm

AutoCAD SHX Text
S12 CL84.493m IL82.923m

AutoCAD SHX Text
S4.003 1:21.6 375mm

AutoCAD SHX Text
S13 CL83.302m IL81.669m

AutoCAD SHX Text
S3.004 1:22.5 450mm

AutoCAD SHX Text
S14 CL81.749m IL79.956m

AutoCAD SHX Text
S2.005 1:350.0 600mm

AutoCAD SHX Text
S15 CL79.478m IL76.969m

AutoCAD SHX Text
S2.006 1:350.0 600mm

AutoCAD SHX Text
S16 CL79.218m IL76.945m

AutoCAD SHX Text
S2.007 1:400.0 -1mm

AutoCAD SHX Text
SWTANKINLET CL79.185m IL76.924m

AutoCAD SHX Text
S5.000 1:32.1 300mm

AutoCAD SHX Text
S17 CL83.547m IL82.102m

AutoCAD SHX Text
S5.001 1:36.4 300mm

AutoCAD SHX Text
S18 CL83.255m IL81.669m

AutoCAD SHX Text
S5.002 1:93.8 375mm

AutoCAD SHX Text
S19 CL82.075m IL80.403m

AutoCAD SHX Text
S5.003 1:94.2 375mm

AutoCAD SHX Text
S20 CL81.941m IL80.302m

AutoCAD SHX Text
S5.004 1:31.8 450mm

AutoCAD SHX Text
S21 CL81.812m IL80.102m

AutoCAD SHX Text
S6.000 1:46.3 300mm

AutoCAD SHX Text
S22 CL82.574m IL81.099m

AutoCAD SHX Text
S5.005 1:33.9 450mm

AutoCAD SHX Text
S23 CL81.912m IL79.767m

AutoCAD SHX Text
S5.006 1:26.2 450mm

AutoCAD SHX Text
S24 CL80.996m IL78.903m

AutoCAD SHX Text
S5.007 1:495.0 525mm

AutoCAD SHX Text
S25 CL79.458m IL76.771m

AutoCAD SHX Text
S2.008 1:400.0 600mm

AutoCAD SHX Text
SWTANKOUTLET CL79.325m IL76.742m

AutoCAD SHX Text
S2.009 1:245.0 300mm

AutoCAD SHX Text
S28 CL79.229m IL76.715m

AutoCAD SHX Text
S30

AutoCAD SHX Text
2.4m x 25m Vis. Splay

AutoCAD SHX Text
2.4m x 25m Vis. Splay

AutoCAD SHX Text
POS

AutoCAD SHX Text
POS

AutoCAD SHX Text
POS

AutoCAD SHX Text
Future Highway Link - Section of fence to be removed for future development.

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
31

AutoCAD SHX Text
30

AutoCAD SHX Text
29

AutoCAD SHX Text
28

AutoCAD SHX Text
27

AutoCAD SHX Text
26

AutoCAD SHX Text
*

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
FCT

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
14

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
39

AutoCAD SHX Text
40

AutoCAD SHX Text
41

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
FCT

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Midford

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
FCT

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
23

AutoCAD SHX Text
24

AutoCAD SHX Text
25

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.X

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
FCT

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
*

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
42

AutoCAD SHX Text
46

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Midford

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Midford

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Midford

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Bourne

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
(A)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
91

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
90

AutoCAD SHX Text
89

AutoCAD SHX Text
88

AutoCAD SHX Text
87

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
92

AutoCAD SHX Text
93

AutoCAD SHX Text
94

AutoCAD SHX Text
95

AutoCAD SHX Text
100

AutoCAD SHX Text
99

AutoCAD SHX Text
98

AutoCAD SHX Text
97

AutoCAD SHX Text
96

AutoCAD SHX Text
*

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
*

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
*

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AFF)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
FCT

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Hollinwood

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.X

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
65

AutoCAD SHX Text
66

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
67

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
68

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
70

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Arun

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.X

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
P1

AutoCAD SHX Text
P1

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Sankey

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
Southwick SA

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
64

AutoCAD SHX Text
69

AutoCAD SHX Text
71

AutoCAD SHX Text
72

AutoCAD SHX Text
73

AutoCAD SHX Text
74

AutoCAD SHX Text
75

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
80

AutoCAD SHX Text
107

AutoCAD SHX Text
101

AutoCAD SHX Text
102

AutoCAD SHX Text
82

AutoCAD SHX Text
104

AutoCAD SHX Text
83

AutoCAD SHX Text
103

AutoCAD SHX Text
106

AutoCAD SHX Text
105

AutoCAD SHX Text
85

AutoCAD SHX Text
81

AutoCAD SHX Text
84

AutoCAD SHX Text
86

AutoCAD SHX Text
(OPP)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
FCT

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.1

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Rydal

AutoCAD SHX Text
47

AutoCAD SHX Text
48

AutoCAD SHX Text
49

AutoCAD SHX Text
50

AutoCAD SHX Text
51

AutoCAD SHX Text
52

AutoCAD SHX Text
53

AutoCAD SHX Text
54

AutoCAD SHX Text
55

AutoCAD SHX Text
56

AutoCAD SHX Text
57

AutoCAD SHX Text
58

AutoCAD SHX Text
59

AutoCAD SHX Text
60

AutoCAD SHX Text
61

AutoCAD SHX Text
62

AutoCAD SHX Text
63

AutoCAD SHX Text
43

AutoCAD SHX Text
44

AutoCAD SHX Text
45

AutoCAD SHX Text
38

AutoCAD SHX Text
37

AutoCAD SHX Text
(AS)

AutoCAD SHX Text
6.0

AutoCAD SHX Text
(PFS)

AutoCAD SHX Text
Southwick

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
34

AutoCAD SHX Text
35

AutoCAD SHX Text
36

AutoCAD SHX Text
7

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
4

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
19

AutoCAD SHX Text
20

AutoCAD SHX Text
21

AutoCAD SHX Text
22

AutoCAD SHX Text
P2

AutoCAD SHX Text
P2

AutoCAD SHX Text
P3

AutoCAD SHX Text
P3

AutoCAD SHX Text
P4

AutoCAD SHX Text
P4

AutoCAD SHX Text
P5

AutoCAD SHX Text
P5

AutoCAD SHX Text
P6

AutoCAD SHX Text
P6

AutoCAD SHX Text
P7

AutoCAD SHX Text
P7

AutoCAD SHX Text
P8

AutoCAD SHX Text
P8

AutoCAD SHX Text
P10

AutoCAD SHX Text
P10

AutoCAD SHX Text
P11

AutoCAD SHX Text
P11

AutoCAD SHX Text
P9

AutoCAD SHX Text
P9

AutoCAD SHX Text
P12

AutoCAD SHX Text
P12

AutoCAD SHX Text
P13

AutoCAD SHX Text
P13

AutoCAD SHX Text
P14

AutoCAD SHX Text
P14

AutoCAD SHX Text
P15

AutoCAD SHX Text
P15

AutoCAD SHX Text
P17

AutoCAD SHX Text
P17

AutoCAD SHX Text
P16

AutoCAD SHX Text
P16

AutoCAD SHX Text
P18

AutoCAD SHX Text
P18

AutoCAD SHX Text
P19

AutoCAD SHX Text
P19

AutoCAD SHX Text
P20

AutoCAD SHX Text
P20

AutoCAD SHX Text
P22

AutoCAD SHX Text
P22

AutoCAD SHX Text
P21

AutoCAD SHX Text
P21

AutoCAD SHX Text
P24

AutoCAD SHX Text
P24

AutoCAD SHX Text
P23

AutoCAD SHX Text
P23

AutoCAD SHX Text
P25

AutoCAD SHX Text
P25

AutoCAD SHX Text
P29

AutoCAD SHX Text
P29

AutoCAD SHX Text
P26

AutoCAD SHX Text
P26

AutoCAD SHX Text
P27

AutoCAD SHX Text
P27

AutoCAD SHX Text
P28

AutoCAD SHX Text
P28

AutoCAD SHX Text
P31

AutoCAD SHX Text
P31

AutoCAD SHX Text
P30

AutoCAD SHX Text
P30

AutoCAD SHX Text
P32

AutoCAD SHX Text
P32

AutoCAD SHX Text
P33

AutoCAD SHX Text
P33

AutoCAD SHX Text
P35

AutoCAD SHX Text
P35

AutoCAD SHX Text
P36

AutoCAD SHX Text
P36

AutoCAD SHX Text
P34

AutoCAD SHX Text
P34

AutoCAD SHX Text
P37

AutoCAD SHX Text
P37

AutoCAD SHX Text
P38

AutoCAD SHX Text
P38

AutoCAD SHX Text
P41

AutoCAD SHX Text
P41

AutoCAD SHX Text
P40

AutoCAD SHX Text
P40

AutoCAD SHX Text
P39

AutoCAD SHX Text
P39

AutoCAD SHX Text
108

AutoCAD SHX Text
109

AutoCAD SHX Text
110

AutoCAD SHX Text
111

AutoCAD SHX Text
112

AutoCAD SHX Text
113

AutoCAD SHX Text
114

AutoCAD SHX Text
115

AutoCAD SHX Text
116

AutoCAD SHX Text
117

AutoCAD SHX Text
139

AutoCAD SHX Text
138

AutoCAD SHX Text
137

AutoCAD SHX Text
136

AutoCAD SHX Text
135

AutoCAD SHX Text
134

AutoCAD SHX Text
133

AutoCAD SHX Text
132

AutoCAD SHX Text
128

AutoCAD SHX Text
129

AutoCAD SHX Text
130

AutoCAD SHX Text
131

AutoCAD SHX Text
118

AutoCAD SHX Text
119

AutoCAD SHX Text
120

AutoCAD SHX Text
121

AutoCAD SHX Text
122

AutoCAD SHX Text
123

AutoCAD SHX Text
124

AutoCAD SHX Text
125

AutoCAD SHX Text
126

AutoCAD SHX Text
127

AutoCAD SHX Text
P46

AutoCAD SHX Text
P46

AutoCAD SHX Text
P47

AutoCAD SHX Text
P47

AutoCAD SHX Text
P48

AutoCAD SHX Text
P48

AutoCAD SHX Text
P49

AutoCAD SHX Text
P49

AutoCAD SHX Text
P50

AutoCAD SHX Text
P50

AutoCAD SHX Text
P54

AutoCAD SHX Text
P54

AutoCAD SHX Text
P53

AutoCAD SHX Text
P53

AutoCAD SHX Text
P56

AutoCAD SHX Text
P56

AutoCAD SHX Text
P55

AutoCAD SHX Text
P55

AutoCAD SHX Text
P52

AutoCAD SHX Text
P52

AutoCAD SHX Text
P51

AutoCAD SHX Text
P51

AutoCAD SHX Text
P57

AutoCAD SHX Text
P57

AutoCAD SHX Text
P58

AutoCAD SHX Text
P58

AutoCAD SHX Text
P59

AutoCAD SHX Text
P59

AutoCAD SHX Text
P63

AutoCAD SHX Text
P63

AutoCAD SHX Text
P62

AutoCAD SHX Text
P62

AutoCAD SHX Text
P61

AutoCAD SHX Text
P61

AutoCAD SHX Text
P60

AutoCAD SHX Text
P60

AutoCAD SHX Text
P43

AutoCAD SHX Text
P43

AutoCAD SHX Text
P44

AutoCAD SHX Text
P44

AutoCAD SHX Text
P45

AutoCAD SHX Text
P45

AutoCAD SHX Text
P42

AutoCAD SHX Text
P42

AutoCAD SHX Text
P71

AutoCAD SHX Text
P71

AutoCAD SHX Text
P64

AutoCAD SHX Text
P64

AutoCAD SHX Text
P65

AutoCAD SHX Text
P65

AutoCAD SHX Text
P66

AutoCAD SHX Text
P66

AutoCAD SHX Text
P67

AutoCAD SHX Text
P67

AutoCAD SHX Text
P68

AutoCAD SHX Text
P68

AutoCAD SHX Text
P69

AutoCAD SHX Text
P69

AutoCAD SHX Text
P70

AutoCAD SHX Text
P70

AutoCAD SHX Text
P72

AutoCAD SHX Text
P72

AutoCAD SHX Text
P73

AutoCAD SHX Text
P73

AutoCAD SHX Text
P91

AutoCAD SHX Text
P91

AutoCAD SHX Text
P90

AutoCAD SHX Text
P90

AutoCAD SHX Text
P88

AutoCAD SHX Text
P88

AutoCAD SHX Text
P87

AutoCAD SHX Text
P87

AutoCAD SHX Text
P89

AutoCAD SHX Text
P89

AutoCAD SHX Text
P92

AutoCAD SHX Text
P92

AutoCAD SHX Text
P93

AutoCAD SHX Text
P93

AutoCAD SHX Text
P94

AutoCAD SHX Text
P94

AutoCAD SHX Text
P95

AutoCAD SHX Text
P95

AutoCAD SHX Text
P96

AutoCAD SHX Text
P96

AutoCAD SHX Text
P97

AutoCAD SHX Text
P97

AutoCAD SHX Text
P98

AutoCAD SHX Text
P98

AutoCAD SHX Text
P99

AutoCAD SHX Text
P99

AutoCAD SHX Text
P100

AutoCAD SHX Text
P100

AutoCAD SHX Text
P86

AutoCAD SHX Text
P86

AutoCAD SHX Text
P85

AutoCAD SHX Text
P85

AutoCAD SHX Text
P84

AutoCAD SHX Text
P84

AutoCAD SHX Text
P83

AutoCAD SHX Text
P83

AutoCAD SHX Text
P82

AutoCAD SHX Text
P82

AutoCAD SHX Text
P80

AutoCAD SHX Text
P80

AutoCAD SHX Text
P77

AutoCAD SHX Text
P77

AutoCAD SHX Text
P76

AutoCAD SHX Text
P76

AutoCAD SHX Text
P75

AutoCAD SHX Text
P75

AutoCAD SHX Text
P74

AutoCAD SHX Text
P74

AutoCAD SHX Text
P78

AutoCAD SHX Text
P78

AutoCAD SHX Text
P79

AutoCAD SHX Text
P79

AutoCAD SHX Text
P81

AutoCAD SHX Text
P81

AutoCAD SHX Text
P101

AutoCAD SHX Text
P101

AutoCAD SHX Text
P102

AutoCAD SHX Text
P102

AutoCAD SHX Text
P103

AutoCAD SHX Text
P103

AutoCAD SHX Text
P104

AutoCAD SHX Text
P104

AutoCAD SHX Text
P105

AutoCAD SHX Text
P105

AutoCAD SHX Text
P106

AutoCAD SHX Text
P106

AutoCAD SHX Text
P107

AutoCAD SHX Text
P107

AutoCAD SHX Text
P108

AutoCAD SHX Text
P108

AutoCAD SHX Text
P109

AutoCAD SHX Text
P109

AutoCAD SHX Text
P110

AutoCAD SHX Text
P110

AutoCAD SHX Text
P112

AutoCAD SHX Text
P112

AutoCAD SHX Text
P113

AutoCAD SHX Text
P113

AutoCAD SHX Text
P114

AutoCAD SHX Text
P114

AutoCAD SHX Text
P113

AutoCAD SHX Text
P113

AutoCAD SHX Text
P140

AutoCAD SHX Text
P140

AutoCAD SHX Text
P138

AutoCAD SHX Text
P138

AutoCAD SHX Text
P139

AutoCAD SHX Text
P139

AutoCAD SHX Text
P137

AutoCAD SHX Text
P137

AutoCAD SHX Text
P136

AutoCAD SHX Text
P136

AutoCAD SHX Text
P135

AutoCAD SHX Text
P135

AutoCAD SHX Text
140

AutoCAD SHX Text
P134

AutoCAD SHX Text
P134

AutoCAD SHX Text
P133

AutoCAD SHX Text
P133

AutoCAD SHX Text
P132

AutoCAD SHX Text
P132

AutoCAD SHX Text
P131

AutoCAD SHX Text
P131

AutoCAD SHX Text
P128

AutoCAD SHX Text
P128

AutoCAD SHX Text
P129

AutoCAD SHX Text
P129

AutoCAD SHX Text
P130

AutoCAD SHX Text
P130

AutoCAD SHX Text
P120

AutoCAD SHX Text
P120

AutoCAD SHX Text
P121

AutoCAD SHX Text
P121

AutoCAD SHX Text
P118

AutoCAD SHX Text
P118

AutoCAD SHX Text
P119

AutoCAD SHX Text
P119

AutoCAD SHX Text
P116

AutoCAD SHX Text
P116

AutoCAD SHX Text
P117

AutoCAD SHX Text
P117

AutoCAD SHX Text
P125

AutoCAD SHX Text
P125

AutoCAD SHX Text
P126

AutoCAD SHX Text
P126

AutoCAD SHX Text
P123

AutoCAD SHX Text
P124

AutoCAD SHX Text
P124

AutoCAD SHX Text
P123

AutoCAD SHX Text
P122

AutoCAD SHX Text
P122

AutoCAD SHX Text
P127

AutoCAD SHX Text
P127

AutoCAD SHX Text
P115

AutoCAD SHX Text
P115

AutoCAD SHX Text
2.4m x 25m Vis. Splay

AutoCAD SHX Text
25m Forward Vis.

AutoCAD SHX Text
Highway Link through to existing Highway - Awaiting Survey Data to show connection.


APPENDIX E

CIRIA SuDS Manual Quality Matrix Output
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HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when
HRW has been informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any

SIMPLE INDEX APPROACH: TOOL

1. The steps set out in the tool should be applied for each inflow or 'runoff area’ (ie each impermeable surface area separately discharging to a SuDS component).

2. The supporting 'Design Conditions' stated by the tool must be fully considered and implemented in all cases.
3. The process that is automated in this tool is described in the SuDS Manual, Chapter 26 (Section 26.7)

3. Relevant design examples are included in the SuDS Manual Appendix C.

4. Each of the steps below are part of the process set out in the flowchart on Sheet 3.

5. Sheet 4 summarises the selections made below and indicates the ility of the Subs

action taken against HRW that is related in any way to the use of the tool or any reliance made in respect of the output of such use by any person whatsoever. HRW does not
guarantee that the tool's functions meet the requirements of any person, nor that the tool is free from errors.

6. Interception should be delivered for all upstream impermeable areas as part of the strategy for water quantity and quality control for the site. This is required in order to deliver both of the water quality

criteria set out in Chapter 4 of the SuDS Manual

[ loroppownuisT

RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP

USER ENTRY CELLS ARE ONLY REQUIRED WHERE INDICATED BY THE TOOL

STEP 1: Determine the Pollution Hazard Index for the runoff area discharging to the proposed SuDS scheme

This step requires the user to select the appropriate land use type for the area from which the runoff is occurring

If the land use varies across the ‘runoff area’, either.

- use the land use type with the highest Pollution Hazard Index

- apply the approach for each of the land use types to determine whether the proposed SuDS design is sufficient for all. If itis not, consider collecting more hazardous runoff separately
t

and providing additional treatment

If the generic land use types suggested are not applicable, select ‘Other’ and enter a description of the land use of the runoff area and agreed user defined indices in the row below the drop down lists

Pollution Hazard Indices

Pollution  Total Suspended
Runoff Area Land Use Description Hazard Solids Metals Hydrocarbons
Select land use type from the drop down
(or 'Other' if none applicable):
Low traffic roads (e.g. residential roads and general access roads,
< 300 traffic movements/day) Low 05 04 04

If the generic land use type: droj
down list above are not applicable, select
‘Other’ and enter a description of the land
use of the runoff area and agreed user
defined indices in this row: | | | | |

DESIGN CONDITIONS

Landuse Pollution Hazard Index Low 0.5 0.4 0.4
STEP 2A: D ine the Pollution Index for the prop SuDS
This step requires the user to select the proposed SuDS components that will be used to treat runoff - before it is discharged to a receiving surface waterbody or
downstream infiltration component
If the runoff is directly to an without select 'None' for each of the 3 SuDS components and move to Step
2B
This step should be applied to evaluate the water quality protection provided by proposed SuDS components for discharges to receiving surface waters or downstream infiltration components (note: in
England and Wales this will include components that allow any amount of infiltration, however small, even where infilration is not specifically accounted for in the design).
If you have fewer than 3 components, select 'None' for the components that are not required
If the proposed component is bespoke and/or a proprietary treatment product and not generically described by the suggested components, then "Proprietary treatment system' or ‘User defined indices' should
be selected and a description of the component and agreed user defined indices should be entered in the rows below the drop down lists
Pollution Mitigation Indices DESIGN CONDITIONS
Total Suspended
SuDS Component Description Solids. Metals Hydrocarbons 1 2 3
Select SuDS Component 1
. the upstream SuDS component) from SuDS components can only be assumed to
the drop down list: deliver these indices if they follow design
guidance with respect to hydraulics and treatment
setoutin the relevant technical component
chapters of the SuDS Manual. See also checklists
Swale 05 06 06 in Appendix B
Select SuDS Component 2 Detailed assessment of performance of designed
. the second SuDS component in a series) component in reducing inflow concentrations of
from the drop down list each pollutant type required as evidence of
> adopted indices.
Enter User Enter indices approved by the environmental
Defined Indices regulator in appropriate 'User Defined Indices'
User defined indices in row below row below
Select SuDS Component 3
the third SuDS component in a series)
from the drop down
None 0 4 0
If the proposed SuDS components are
bespokelproprietary and/or the generic
indices above are not considered suDs
appropriate, select ‘Proprietary treatment | Gatchpit Manhole/Trapped Gullies Component 2 0.4 02 02
system’ or ‘User defined indices’ and enter
component descriptions and agreed user
defined indices in these rows:
Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land
Aggregated Surface Water Pollution Index 0.7 0.7 0.7 use (note: where risk assessment is required, this outcome would need more detailed verification).
Is the runoff now di toani i ?
Yes ? Goto Step 28
No ? Goto Step 2C
STEP 2B: D ine the Pollution ion Index for the prop i
This step requires the user to select the type of groundwater protection that is either part of the SuDS component or that lies between the component and the
groundwater
This step should be applied where a SuDS component s specifically designed to infiltrate runoff (note: in England and Wales this will include components that allow any amount of infiltration, however small,
even where infiltration is not specifically accounted for in the design)
"Groundwater protection’ describes the proposed depth of soil or other material through which runoff will flow between the runoff surface and the underlying groundwater.
Where the discharge is to surface waters and risks to groundwater need not be considered, select 'None'
If the proposed groundwater protection is bespoke and/or a proprietary product and not generically described by the suggested measures, then a description of the protection and agreed user defined indices
should be entered in the row below the drop down list DESIGN CONDITIONS
Pollution Mitigation Indices
Total Suspended
Solids Metals Hydrocarbons 1 2 3
Select type of groundwater protection from
the drop down list:
B ——
None
If the proposed groundwater prote
bespokelproprietary and/or the generic
indices above are not considered
appropriate, select ‘Proprietary product' or
“User defined indices' and enter a
description of the protection and agreed
user defined indices in this row:
Groundwater Protection Pollution Mitigation Index 0 0 0
STEP 2C: Determine the Combined Pollution Mitigation Indices for the Runoff Area
This is an step which i the SuDS Pollution Mitigation Indices with any Pollution Indices
Combined Pollution Mitigation Indices
Total Suspended
Solids. Metals Hydrocarbons
Note: If the total aggregated mitigation index s > 1 (which s not a realistic outcome), then the outcome is fixed at *>0.95". In this scenario, the proposed
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land
0.7 0.7 0.7 use (note: where risk assessment is required, this outcome would need more detailed verification).
STEP 2D: D i ici of Pollution Indices for Selected SuDS Components
This is an automatic step which compares the Combined Pollution Mitigation Indices with the Land Use Hazard Indices, to whether the are sufficient to manage each pollutant category type

When the combined mitigation index exceeds the land use pollution hazard index, then the proposed components are considered sufficient in providing pollution risk mitigation.

In England and Wales, where the discharge is to protected surface waters or groundwater, an additional treatment component (ie over and above that required for standard discharges), or other equivalent protection, is required
that provides environmental protection in the event of an unexpected pollution event or poor system performance. Protected surface waters are those designated for drinking water abstraction. In England and Wales, protected
groundwater resources are defined as Source Protection Zone 1. In Northern reland, a more precautionary approach may be required and this should be checked with the environmental regulator on a site by site basis.

Sufficiency of Pollution Mitigation Indices
ded

Total Suspen:
Solids Metals

Note: In order to meet both Water Quality criteria set out in the SuDS Manual (Chapter 4), Interception should be delivered for
Sufficient Sufficient Sufficient

allimpermeable areas wherever possible. Interception delivery and treatment may be met by the same components, but
Interception requires separate evaluation.

DESIGN CONDITIONS

Reference to local planning documents should
also be made to identify any additional protection
required for sites due to habitat conservation (see.
Chapter 7 The SuDS design process ). The
implications of developments on or within close
proximity to an area with an environmental
designation, such as a Site of Special Scientific
Interest (SSSI), should be considered via
consultation with relevant conservation bodies
such as Natural England
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Surface Water Exceedance Flood Routing Drawings
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NOTES:

THESE NOTES ARE INTENDED TO AUGMENT DRAWINGS AND SPECIFICATIONS. WHERE
CONFLICT OF REQUIREMENTS EXIST THE ORDER OF PRECEDENCE SHALL BE AS SHOWN IN
THE SPECIFICATION. OTHERWISE THE STRICTEST PROVISION SHALL GOVERN.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER RELEVANT ENGINEERS
AND ARCHITECTS DRAWINGS.

DRAWINGS NOT TO BE SCALED. ALL DIMENSIONS TO BE CHECKED ON SITE BY THE
CONTRACTOR. ANY DISCREPANCIES TO BE NOTIFIED TO THE ENGINEER AND FURTHER
INSTRUCTIONS OBTAINED BEFORE WORK IS COMMENCED.

THE STRUCTURE IS DESIGNED TO BE SELF-SUPPORTING AND STABLE AFTER THE
BUILDING IS FULLY COMPLETED. IT IS THE CONTRACTORS SOLE RESPONSIBILITY TO
DETERMINE THE ERECTION PROCEDURE AND SEQUENCE AND ENSURE THAT THE
BUILDING AND ITS COMPONENTS ARE SAFE DURING ERECTION. THIS INCLUDES THE
ADDITION OF WHATEVER TEMPORARY BRACING, GUYS OR TIE-DOWNS WHICH MAY BE
NECESSARY, SUCH MATERIAL REMAINING THE THE PROPERTY OF THE CONTRACTOR ON
COMPLETION, AND FOR ENSURING THAT THE WORKS AND ANY ADJACENT PROPERTIES

ARE SAFE IN THE TEMPORARY CONDITION.
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Future Highway Link - Section of fence to be removed for future development.
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341 Beverley Road
Hull, Yorkshire
HU5 1LD

43733 Barugh Green

Surface Water Drainage

Hydraulic Calculations

Date 08/06/2020
File Drawnet 2.7.MDX

Designed by JP
Checked by CD

Innovyze

Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

# - Indicates pipe length does not match coordinates

PN Length Fall Slope I.Area

(m) (m) (1:X)
S2.000 15.743 0.666 23.6
$2.001 57.359 1.727 33.2
$2.002 23.175 0.707 32.8
S2.003 49.703 1.753 28.4
S2.004 54.106 0.607 89.1
S$3.000 21.009 0.464 45.3
S$3.001 16.392 1.392 11.8
S$3.002 38.233 1.392 27.5
S3.003 58.680 1.082 54.2
S4.000 18.042 0.677 26.7
S4.001 36.886 1.379 26.7
S4.002 30.934 1.179 26.2
S4.003 35.378 1.637 21.6

PN Rain T.C.

(mm/hr) (mins)

52.000 50.00 1
52.001 50.00 1
52.002 50.00 1
52.003 50.00 1
52.004 50.00 2
53.000 50.00 1
53.001 50.00 1
53.002 50.00 1
53.003 50.00 1
54.000 50.00 1
S54.001 50.00 1
S54.002 50.00 1
54.003 50.00 1

.10
.52
.66
.90
.32

.18
.25
.51
.96

.12
.32
.49
.64

T.E.
(mins) Flow (1/s)

(ha)
0.101 1.00
0.101 0.00
0.101 0.00
0.101 0.00
0.101 0.00
0.101 1.00
0.101 0.00
0.000 0.00
0.101 0.00
0.101 1.00
0.202 0.00
0.101 0.00
0.202 0.00
Network

Base

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

k
(mm)

.600
.600
.600
.600
.600

O O O O O

.600
.600
.600
.600

o O O O

.600
.600
.600
.600

o O O O

Results Table

US/IL = I.Area
(ha)

82.
82.
.336
.554
.726

80
79
77

84

85.
.302
82.
81.

84

(m)

804
138

.510
84.
82.
81.

046
655
188

054

923
669

o O O O O O O O O

o O O O

.101
.202
.303
.404
.505

.101
.202
.202
.303

.101
.303
.404
.606

Z Base
Flow (1/s)
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

Foul
(1/s)

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

« - Indicates pipe capacity < flow

HYD DIA
SECT (mm)

225
225
300
375
450

O O O O O

225
225
225
300

O O O ©

225
300
300
375

O O O O

Add Flow
(1/s)

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

Section Type Auto
Design

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

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

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

G55 HHHar LG

Vel Cap Flow
(m/s) (1/s) (1/s)

2.70 107.5 13.7
2.28 90.6 27.4
2.76 194.8 41.0
3.41 377.1 54.7
2.15 342.6 68.4
1.95 77.5 13.7
3.83 152.4 27.4
2.51 99.6 27.4
2.14 151.2 41.0
2.54 101.2 13.7
3.05 215.7 41.0
3.08 217.8 54.7
3.91 432.1 82.1
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341 Beverley Road 43733 Barugh Green

Hull, Yorkshire Surface Water Drainage

HU5 1LD Hydraulic Calculations

Date 08/06/2020 Designed by JP

File Drawnet 2.7.MDX Checked by CD

Innovyze Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
$3.004 63.717 2.837 22.5 0.202 0.00 0.0 0.600 o 450 Pipe/Conduit i
52.005 8.141 0.023 350.0 0.101 0.00 0.0 0.600 o 600 Pipe/Conduit i
52.006 7.531 0.022 350.0 0.101 0.00 0.0 0.600 o 600 Pipe/Conduit i
52.007 90.000# 0.182 494.5 0.000 0.00 0.0 0.600 [] -1 Pipe/Conduit &
$5.000 13.905 0.433 32.1 0.202 1.00 0.0 0.600 o 300 Pipe/Conduit &
$5.001 43.373 1.191 36.4 0.101 0.00 0.0 0.600 o 300 Pipe/Conduit i
S$5.002 9.476 0.101 93.8 0.101 0.00 0.0 0.600 o 375 Pipe/Conduit i
$5.003 11.780 0.125 94.2 0.101 0.00 0.0 0.600 o 375 Pipe/Conduit i
$5.004 10.641 0.335 31.8 0.101 0.00 0.0 0.600 o 450 Pipe/Conduit i
56.000 54.687 1.182 46.3 0.202 1.00 0.0 0.600 o 300 Pipe/Conduit &
$5.005 29.249 0.864 33.9 0.101 0.00 0.0 0.600 o 450 Pipe/Conduit i
$5.006 53.896 2.057 26.2 0.202 0.00 0.0 0.600 o 450 Pipe/Conduit i
S5.007 14.279 0.029 495.0 0.203 0.00 0.0 0.600 o 525 Pipe/Conduit i

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)
5$3.004 50.00 2.21 79.956 1.111 0.0 0.0 0.0 4.30 684.6 150.4
52.005 50.00 2.42 76.969 1.717 0.0 0.0 0.0 1.30 366.4 232.5
52.006 50.00 2.52 76.946 1.818 0.0 0.0 0.0 1.30 366.4 246.2
52.007 50.00 3.07 76.924 1.818 0.0 0.0 0.0 2.74 53504.3 246.2
5$5.000 50.00 1.08 82.102 0.202 0.0 0.0 0.0 2.78 196.8 27.4
5$5.001 50.00 1.36 81.669 0.303 0.0 0.0 0.0 2.61 184.8 41.0
55.002 50.00 1.44 80.403 0.404 0.0 0.0 0.0 1.87 206.7 54.7
55.003 50.00 1.55 80.302 0.505 0.0 0.0 0.0 1.87 206.2 68.4
55.004 50.00 1.60 80.102 0.606 0.0 0.0 0.0 3.62 575.3 82.1
56.000 50.00 1.39 81.099 0.202 0.0 0.0 0.0 2.32 163.8 27.4
55.005 50.00 1.74 79.767 0.909 0.0 0.0 0.0 3.50 557.2 123.1
55.006 50.00 1.96 78.903 1.111 0.0 0.0 0.0 3.98 633.7 150.4
S$5.007 50.00 2.20 76.771 1.314 0.0 0.0 0.0 1.00 216.5 177.9
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341 Beverley Road 43733 Barugh Green

Hull, Yorkshire Surface Water Drainage

HU5 1LD Hydraulic Calculations

Date 08/06/2020 Designed by JP

File Drawnet 2.7.MDX Checked by CD

Innovyze Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design

52.008 9.806 0.025 400.0 0.000 0.00
52.009 15.801 0.064 245.0 0.000 0.00

o 600 Pipe/Conduit &

0.0 0.600
0.0 0.600 o 300 Pipe/Conduit &

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)

52.008 50.00 3.20 76.742 3.132 0.0 0.0 0.0 1.21 342.5« 424.1
52.009 50.00 3.46 76.715 3.132 0.0 0.0 0.0 1.00 70.7« 424.1

Conduit Sections for Storm

NOTE: Diameters less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe, ooo triple pipe, O egg.

Section numbers < 0 are taken from user conduit table

Section Conduit Major Minor Side Corner 4*Hyd XSect
Number Type Dimn. Dimn. Slope Splay Radius Area
(mm)  (mm) (Deg) (mm) (m) (m?)

-1 [] 13000 1500 90.0 2.690 19.500

©1982-2020 Innovyze
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Hull, Yorkshire Surface Water Drainage
HU5 1LD Hydraulic Calculations
Date 08/06/2020 Designed by JP
File Drawnet 2.7.MDX Checked by CD
Innovyze Network 2020.1
Online Controls for Storm
Hydro-Brake® Optimum Manhole: S28, DS/PN: S52.009, Volume (m®): 8.9

Unit Reference MD-SHE-0192-2090-1725-2090

Design Head (m) 1.725

Design Flow (1/s) 20.9

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 192

Invert Level (m) 76.715

Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1800

Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)

1.725
0.507

20.9 Kick-Flo®
20.8 |[Mean Flow over Head Range

1.092

16.8
18.1

Design Point (Calculated)

Flush-Flo™

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.
Brake Optimum® be utilised then these storage routing calculations will be invalidated

Should another type of control device other than a Hydro-

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 6.7 1.200 17.6 3.000 27.2 7.000 40.9
0.200 17.7 1.400 18.9 3.500 29.3 7.500 42.3
0.300 19.8 1.600 20.1 4.000 31.2 8.000 43.6
0.400 20.6 1.800 21.3 4.500 33.1 8.500 44.9
0.500 20.8 2.000 22.4 5.000 34.8 9.000 46.2
0.600 20.7 2.200 23.4 5.500 36.4 9.500 47.4
0.800 20.0 2.400 24 .4 6.000 38.0
1.000 18.4 2.600 25.4 6.500 39.5
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Yorkshire
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Date 08/06/2020
File Drawnet 2.7.MDX

Designed by JP
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Network 2020.1

Innovyze

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 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0

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

Number of Online Controls 1 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.351
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF

Profile(s)

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,

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

10080

Return Period(s) (years) 30, 100

Climate Change (%) 0, 30
Water
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
52.000 S1 15 Summer 30 +0% 100/15 Summer 82.922
S52.001 S2 15 Summer 30 +0% 100/15 Summer 82.305
52.002 S3 15 Summer 30 +0% 80.505
52.003 S4 15 Winter 30 +0% 100/15 Summer 79.716
S52.004 S6 15 Winter 30 +0% 30/15 Summer 78.324
$3.000 S7 15 Summer 30 +0% 100/15 Summer 84.653
S$3.001 S8 15 Summer 30 +0% 100/15 Summer 84.169
S$3.002 S8 15 Summer 30 +0% 100/15 Summer 82.814
S$3.003 S9 15 Summer 30 +0% 100/15 Summer 81.382
S4.000 S10 15 Summer 30 +0% 85.175
S4.001 S11 15 Summer 30 +0% 84.458
S4.002 S12 15 Winter 30 +0% 100/15 Summer 83.105
©1982-2020 Innovyze
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341 Beverley Road

Hull,

HU5 1LD

Yorkshire

43733 Barugh Green
Surface Water Drainage
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Date 08/06/2020

File Drawnet 2.7.MDX

Designed by JP
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Innovyze

Network 2020.1

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

sS2.
sS2.
sS2.
sS2.
s2.
S3.
S3.
S3.
S3.
s4.
s4.
s4.

PN

000
001
002
003
004
000
001
002
003
000
001
002

US/MH
Name

S1
S2
S3
sS4
S6
s7
S8
S8
S9
S10
S11
s12

Surcharged Flooded

Depth
(m)

-0.107
-0.058
-0.131
-0.213

0.148
-0.082
-0.102
-0.066
-0.106
-0.104
-0.144
-0.118

O O O O O O O O o o o o

Volume
(m?)

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

for Storm

Flow / Overflow
Cap. (1/s)

O O O O O O O O o o o o

.50
.84
.62
.38
.51
.68
.54
.79
.73
.53
.52
.67

Half Drain Pipe
Flow
(1/s)

Time
(mins)

47.
73.
107.
133.
159.
47.
72.
74.
104.
47.
104.
133.

0 0O J Wbk J 00 W o o

Level
Status Exceeded

OK
OK
OK
OK
SURCHARGED
OK
OK
OK
OK
OK
OK
OK
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HUS

, Yorkshire

11D

43733 Barugh Green

Surface Water Drainage

Hydraulic Calculations

Date 08/06/2020
File Drawnet 2.7.MDX

Designed by JP

Checked by CD

Innovyze

Network 2020.1

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

s4.
S3.
sS2.
sS2.
sS2.
S5.
S5.
S5.
S5.

S5

S6.
S5.
S5.
S5.
s2.
sS2.

PN

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

PN

sS4.
S3.
S2.
sS2.
sS2.
S5.
S5.
S5.
S5.
S5.
S6.
S5.
S5.
S5.
s2.
sS2.

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

for Storm

US/MH Return Climate
Name Storm Period Change
S13 15 Winter 30 +0%
S14 15 Summer 30 +0%
S15 15 Winter 30 +0%
S16 15 Summer 30 +0%
SWTANK2INLET 360 Winter 30 +0%
S17 15 Summer 30 +0%
S18 15 Summer 30 +0%
S19 15 Summer 30 +0%
520 15 Summer 30 +0%
S21 15 Summer 30 +0%
S22 15 Summer 30 +0%
S23 15 Summer 30 +0%
S24 15 Summer 30 +0%
S25 360 Winter 30 +0%
SWTANK20UTLET 360 Winter 30 +0%
S28 180 Winter 30 +0%
Water Surcharged Flooded
US/MH Level Depth Volume
Name (m) (m) (m3)
S13 81.861 -0.183 0.000
S14 80.205 -0.201 0.000
S15 78.158 0.589 0.000
S16 77.846 0.300 0.000
SWTANK2INLET 77.651 -0.773 0.000
S17 82.275 -0.127 0.000
S18 81.864 -0.105 0.000
S19 80.866 0.088 0.000
520 80.739 0.062 0.000
S21 80.372 -0.180 0.000
S22 81.277 -0.122 0.000
S23 80.039 -0.178 0.000
S24 79.174 -0.179 0.000
S25 77.653 0.357 0.000
SWTANK20UTLET 77.651 0.309 0.000
528 77.987 0.972 0.000

First (X)
Surcharge

100/15
100/15
30/15
30/15

100/15
100/15
30/15
30/15
100/15
100/15
100/15
100/15
30/15
30/30
30/15

Flow / Overflow

Cap.

O O O O O OO FHFOOOMNMNMDNOO

.51
.58
.73
.95
.00
.59
.67
.19
.27
.64
.56
.64
.65
.51
.23
.35

Summer
Summer
Summer
Summer

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Summer

(1/s)

First (Y) First (Z) Overflow
Overflow Act.

Flood

Half Drain Pipe
Flow
(1/s)

Time
(mins)

199.
369.
546.
575.

84.

95.
115.
147.

176

209.

87.
306.
375.

62
66
20

2
9
4
3
9
9
0
8
.4
9
5
5
5
.1
.8
.8

Status

OK

OK
SURCHARGED
SURCHARGED
OK*

OK

OK
SURCHARGED
SURCHARGED
OK

OK

OK

OK
SURCHARGED
SURCHARGED*
SURCHARGED
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Date 08/06/2020 Designed by JP

File Drawnet 2.7.MDX Checked by CD

Innovyze Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

US/MH Level
PN Name Exceeded
S4.003 S13
S$3.004 S14
S52.005 S15
S52.006 S16
52.007 SWTANK2INLET
S$5.000 S17
S$5.001 S18
$5.002 S19
S$5.003 520
$5.004 S21
S6.000 S22
S$5.005 S23
S5.006 S24
S$5.007 S25
52.008 SWTANK20UTLET
S$2.009 528
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341 Beverley Road
Hull,
HU5 1LD

Yorkshire

43733 Barugh Green
Surface Water Drainage

Hydraulic Calculations

Date 08/06/2020
File Drawnet 2.7.MDX

Designed by JP
Checked by CD

Innovyze

Network 2020.1

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 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0

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

Number of Online Controls 1 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.351
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF

Profile(s)

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,

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

10080

Return Period(s) (years) 30, 100

Climate Change (%) 0, 30
Water
US/MH Return Climate First (X) First (Y) First (Z2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
52.000 S1 15 Summer 100 +30% 100/15 Summer 83.446
S$2.001 S2 15 Summer 100 +30% 100/15 Summer 83.228
52.002 S3 15 Winter 100 +30% 80.571
52.003 S4 15 Winter 100 +30% 100/15 Summer 79.988
S52.004 S6 15 Winter 100 +30% 30/15 Summer 79.386
S$3.000 S7 15 Summer 100 +30% 100/15 Summer 84.971
S$3.001 S8 15 Summer 100 +30% 100/15 Summer 84.473
$3.002 S8 15 Summer 100 +30% 100/15 Summer 83.657
S$3.003 S9 15 Summer 100 +30% 100/15 Summer 82.206
S4.000 S10 15 Summer 100 +30% 85.225
S4.001 S11 15 Summer 100 +30% 84.556
S4.002 S12 15 Summer 100 +30% 100/15 Summer 83.577
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Innovyze

Network 2020.1

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

sS2.
sS2.
sS2.
sS2.
sS2.
S3.
S3.
S3.
S3.
s4.
s4.
sS4.

PN

000
001
002
003
004
000
001
002
003
000
001
002

US/MH
Name

s1
sS2
sS3
sS4
S6
s7
S8
S8
S9
S10
S11
S12

Surcharged Flooded

Depth
(m)

0.417
0.865
0.065
0.059
1.210
0.236
0.202
0.777
0.718
0.054
0.046
0.354

O O O O OO O O o o o o

Volume
(m?)

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

for Storm

Flow / Overflow
Cap. (1/s)

H OO RFPF OF OOO-RF O

L7
.21
.93
.59
.80
.05
.85
.14
.01
.89
.88
.12

Half Drain Pipe
Flow
(1/s)

Time
(mins)

73.
105.
159.
204.
250.

74.
114.
107.
144.

80.
174.
222.

= oo N 0w o oo

Status

SURCHARGED
SURCHARGED

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK

OK
SURCHARGED

Level
Exceeded
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Innovyze

Network 2020.1

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

s4.
S3.
sS2.
sS2.
sS2.
S5.
S5.
S5.
S5.

S5

S6.
S5.
S5.
S5.
s2.
sS2.

PN

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

PN

sS4.
S3.
S2.
sS2.
s2.
S5.
S5.
S5.
S5.
S5.
S6.
S5.
S5.
S5.
S2.
S2.

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

US/MH
Name

S13

S14

S15

Sl6
SWTANK2INLET
S17

S18

S19

520

s21

522

S23

524

525
SWTANK20OUTLET
528

US/MH
Name

S13

S14

S15

Sl6
SWTANK2INLET
S17

S18

S19

520

s21

S22

S23

524

525
SWTANK20OUTLET
528

Storm

15 Winter
15 Winter
15 Winter
480 Winter
720 Winter
15 Summer
15 Summer
15 Summer
15 Summer
15 Winter
15 Summer
15 Winter
15 Summer
480 Winter
720 Winter
480 Winter

for Storm

Return Climate
Period Change

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

+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%
+30%

Water Surcharged Flooded
Level Depth

(m)

82.176
81.110
79.003
78.507
78.424
82.905
82.587
81.554
81.297
80.859
81.618
80.556
79.822
78.509
78.242
78.823

(m)

.132
.704
.434
.962
.000
.503
.618
.776
.620
.307
.219
.339
.469
.213
.900
.808

P O FP O OO0 OO0 OoOOoOOo0oOoOkrHF O o

Volume
(m?)

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

O O O O O O OO OO oo o o oo

First (X)
Surcharge

100/15
100/15
30/15
30/15

100/15
100/15
30/15
30/15
100/15
100/15
100/15
100/15
30/15
30/30
30/15

Flow / Overflow

Cap.

O O O O O OO FHFEOOOK™ OO

.83
.86
.21
.59
.00
.90
.03
.70
.89
.94
.90
.93
.94
.69
.24
.35

Summer
Summer
Summer
Summer

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Summer

(1/s)

First (Y) First (Z) Overflow
Overflow Act.

Flood

Half Drain Pipe

Time
(mins)

Flow
(1/s)

321.2
546.5
841.2
114.3

83.8
147.4
177.6
212.0
261.5
307.4
139.8
445.1
544.0

84.1

69.9

20.9

Status

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED*
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED*
SURCHARGED
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Innovyze Network 2020.1

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

for Storm

US/MH Level
PN Name Exceeded
S4.003 S13
S$3.004 S14
S52.005 S15
S2.006 S16
52.007 SWTANK2INLET
S$5.000 S17
S$5.001 S18
$5.002 S19
S$5.003 520
$5.004 S21
S6.000 S22
S$5.005 S23
S5.006 S24
S$5.007 S25
52.008 SWTANK20UTLET
S$2.009 528
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Greenfield Runoff Calculation



Alan Wood & Partners Page 1
Omega 2
Monks Cross Drive
York Y032 9GZ
Date 03/04/2020 12:55 Designed by Eluckman
File IH124 RATE.SRCX Checked by
Innovyze Source Control 2018.1
ICP SUDS Mean Annual Flood
Input
Return Period (years) 1 SAAR (mm) 790 Urban 0.000
Area (ha) 4.800 Soil 0.450 Region Number Region 3
Results 1/s
QOBAR Rural 24.3
QOBAR Urban 24.3
Q1 year 20.9
Q1 year 20.9
Q30 years 42.7
Q100 years 50.5
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Hull Office
(Registered Office)
341 Beverley Road
Hull

HU5 1LD
Telephone
01482.442138

London Office

Henry Wood House

2 Riding House Street
London

W1W 7FA
Telephone
020.71860761

York Office
Omega 2

Monks Cross Drive
York

Y032 9GZ
Telephone

01904 611594

Our Services

Leeds Office
Suite 72
Brabazon House
Turnberry Park
Leeds LS27 7LE
Telephone
0113 531.1098

Scarborough Office
Kingsley House

7 Pickering Road

West Ayton
Scarborough YO13 9JE
Telephone
01723.865484

Lincoln Office
Unit E

The Quays
Burton Waters
Lincoln LN1 2XG
Telephone
01522.300210

Sheffield Office
Hallamshire House
Meadow Court
Hayland Street
Sheffield S9 1BY
Telephone
01142.440077

Email
eng@alanwood.co.uk

Website
www.alanwood.co.uk

BIM Processes

Blast Design

Boundary Disputes

BREEAM

Building Regulations Applications
Building & Structural Surveyors
CDM - Principal Designer

Civil Engineering

Contaminated Land/Remediation
Contract Administration
Demolition

Disabled Access Consultants
Energy from Waste

Expert Witness Services

Form Finding

Flood Risk Assessments
Foundation Design

Geo-technical Investigations & Design

Geo-environmental Investigations
Historic Building Services

Quality Assurance Accreditation
ISO 9001 Registered firm
Certificate no. GB.02/07

Highway Design

Land Remediation Advice

Land Surveying

Marine Works

Mining Investigations

Modular Design

Parametric Modelling

Party Wall Surveyors

Planning Applications

Project Managers

Renewable Energy

Risk Assessments & Remediation
Road & Drainage Design

Site Investigations

Site Supervision

Structural Engineering

Sulphate Attack Specialists
Temporary Works

Topographic & Measured Surveys
Traffic Assessments

Environmental Accreditation
ISO 14001Registered firm
Certificate no. GB.09/277b

PLUS
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