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Thorpe Leazes Farm, Stockton-on-Tees
Flood Risk Assessment & Drainage Strategy

Executive Summary

Site Location The proposed development is located at Thorpe Leazes Farm which is located
approximately 7km northwest of Stockton-on-Tees, accessed from a Category C Road
Thorpe Leazes Lane.

Site Proposals The proposed development is a new building to expand the existing cheese packaging
business with a proposed car park compromising of 66 car parking spaces.

Ground Conditions A review of the British Geological Survey of publicly available historical borehole logs
shows the soil to be of stiff clays.

Nearest Watercourse Maudlin Gutter, a tributary of Thorpe Beck, 400m south of the site.

Nearest Surface Water None.

Sewer.

Nearest Combined None.

Sewer

Nearest Foul Water None.

Sewer

Flood Zone Entirely within Flood Zone 1.

Surface Water Flooding | None.

Ground Water None. Stiff clays.
Surface Water Car park = 2.5 I/s. Building 3.0 I/s.
Discharge Rates
SUDS Permeable block paving for the car park and swale for the building.
Coast Consulting Engineers Ltd
7 Silverton Court, Northumberland Business Park, NE23 7RY c AST
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1.

1.1

Introduction

Coast Consulting Engineers (CCE) have been commissioned by Tom Walker & Sons to assess
the flood risk associated with a proposed development north west of Thorpe Thewles, in
Stockton-on-Tees. This Flood Risk Assessment (FRA) is reviewed in accordance with the
National Planning Policy Framework (NPPF) for Development and Flood Risk. In conjunction
with assessing the site for flood risk a proposed drainage strategy has been prepared.

This site-specific FRA has been undertaken to determine the risk of flooding to the
proposed development from all sources in accordance with the NPPF and to assess the
flood risk to others as a result of the development. The assessment will recommend how
the risk can be managed in line with planning policy requirements.

One of the key aims of the NPPF is to ensure that flood risk is considered at all stages of the
planning process to avoid inappropriate development in areas at risk of flooding and to
direct development away from areas at highest risk. Where new development is necessary
in such areas, the policy aims to make it safe without increasing flood risk elsewhere and
where possible, reducing flood risk overall.

National Planning Policy Framework (NPPF)
The NPPF (February 2019) requires that:
e Asite-specific flood risk assessment must demonstrate that the development will be

safe for its lifetime taking account the vulnerability of its users, without increasing
flood risk elsewhere, and where possible, will reduce flood risk overall.

e  Asite-specific flood risk assessment is required for proposals greater than 1 ha in size
in a Flood Zone 1; all proposals for new development in Flood Zones 2 and 3, or in an
area within Flood Zone 1 which has critical drainage problems (as identified in the
Strategic Flood Risk Assessment).

The following definitions for flood zones are derived from NPPF:
FLOOD ZONE 1:

This zone comprises land assessed as having a less than 1 in 1000 annual probability of river
or sea flooding in any year (<0.1%).

FLOOD ZONE 2:

This zone comprises land assessed as having between a 1 in 100 and 1 in 1000 annual
probability of river flooding (1% — 0.1%) or between a 1 in 200 and 1 in 1000 annual
probability of sea flooding (0.5% — 0.1%) in any year.

Coast Consulting Engineers Ltd W
7 Silverton Court, Northumberland Business Park, NE23 7RY A
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FLOOD ZONE 3:

This zone comprises land assessed as having a 1in 100 or greater annual probability of river
flooding (>1%) or a 1 in 200 or greater annual probability of flooding from the sea (>0.5%)
in any year.

In addition to the risk of flooding from rivers or sea, consideration must also be given to
surface water flooding, flooding due to ground water and flooding from artificial sources
such as sewer failure or overtopping of reservoirs.

Coast Consulting Engineers Ltd

7 Silverton Court, Northumberland Business Park, NE23 7RY c AST
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2. Site location, Topographical Features and Proposals
2.1 Site Location
The proposed development is located at Thorpe Leazes Farm which is located
approximately 7km northwest of Stockton-on-Tees.
The National Grid Reference for the site is NZ 387 247 and the nearest postcode is TS21
3HZ.
Please refer to the site location plan below.
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Figure 2.1 - Site Location
2.2 Existing Site Description
The site has an area of 0.6 Ha which comprises of grassland with a site access road to the
north from Thorpe Leazes Lane which is 0.7km due west off the A177.
The site is bound by:
e FEastern Boundary — Existing housing with back gardens.
Coast Consulting Engineers Ltd
7 Silverton Court, Northumberland Business Park, NE23 7RY c AST
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e Northern Boundary — Thorpe Leazes Lane Class C Road.
e Western Boundary — Existing Tom Walker & Sons business premises.
e Southern Boundary — Open farmland.

The site has a high point on the middle western boundary with a reasonable fall from the
middle of the site towards Thorpe Leazes Lane in a north easterly direction of
approximately 1in 35, and from the high point towards the south eastern boundary of 1:42.
A topographical survey by Site Scan (P22135-A) dated 26" August 2022 is shown in
Appendix A.

2.3 Existing NWL Sewers and Highway Drainage
Existing sewer records have been obtained from Northumbrian Water Ltd (NWL). The
sewer records show there are no existing sewers within or near to the site area. A copy of
the sewer records can be found in Appendix B.
Following a site walkover there appears to be an existing Stockton Borough Council
highway drain located within the site boundary. The position of one of the manholes for
this can be seen on the Proposed Drainage Layout in Appendix E.

2.4 Existing Ground Conditions
At the time of writing a Phase | Desk Top Study or Phase Il Ground investigation report had
not been prepared.
A review of the British Geological Survey of publicly available historical borehole logs shows
the soil to be of stiff clays. The borehole location and extract of the log can be found in
Appendix C.

2.5 Development Proposals
The proposed development is a new building to expand the existing cheese packaging
business with a proposed car park compromising of 66 car parking spaces. The access for
the new building and car park will be from an existing access off Thorpe Leazes Lane. For
the latest Architectural Layout please refer to Appendix D.

Coast Consulting Engineers Ltd
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3. Potential Sources of Flooding and Proposed Mitigation

As required by the National Planning Policy Framework (NPPF) and Technical Guidance to
the NPPF, each potential source of flooding needs to be considered; rivers and sea, land,
groundwater, sewers and artificial sources (such as reservoirs and canals). Consideration
also needs to be given to the flood risk vulnerability classification for this type of
development.

3.1 Flood Zone Classification

Environment Agency flood maps have been acquired to assist with this assessment. The
flood maps indicate that the development boundary is located entirely within an area
classified as a Flood Zone 1. Land located within a flood zone 1 is defined as having less
than a 1 in 1,000 annual probability of flooding from rivers or the sea (low risk). Refer to
the extract below which identifies the Flood Zones within and in proximity to the
development site. The site is not considered to be at risk of flooding from rivers or sea.

Download printable map (PDF)
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Figure 3.1 — Flood Zone Classification
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3.2

Flood Risk Vulnerability Classification

Table 2 of the Planning Practice Guide (2022) states the following with respect to flood
risk vulnerability classification. The text highlighted in bold below is the classification for
this site, with the less vulnerable descriptions extracted also shown below.

Less vulnerable

Police, ambulance and fire stations which are not required to be operational during
flooding.

Buildings used for shops; financial, professional and other services; restaurants, cafes and
hot food takeaways; offices; general industry, storage and distribution; non-residential
institutions not included in the ‘more vulnerable’ class; and assembly and leisure.

Land and buildings used for agriculture and forestry.

Waste treatment (except landfill* and hazardous waste facilities).

Minerals working and processing (except for sand and gravel working).

Water treatment works which do not need to remain operational during times of flood.

Sewage treatment works, if adequate measures to control pollution and manage sewage
during flooding events are in place.

Car parks.

Table 3 of the Technical Guidance to the National Planning Policy Framework states the
following with respect to appropriate land uses:

Table 3: flood risk vulnerability and flood zone ‘compaibility’

Flood Risk Essential Highly More Less Water
Vulnerability Infrastructure Vulnerable Vulnerable Vulnerable Compatible
Classification
(See Table 2)

Zone 1 v v v / v
Zone 2 v Exception v v v
Test
required
Zone 3a Exception X Exception v v
Test required Test
required
Zone 3b Exception X X X v
functional Test required
floodplain
Key: v Development is appropriate.
X Development should not be permitted.

An exception test will not be required in this instance as development is located outside of
a flood zone 2 or flood zone 3.

Coast Consulting Engineers Ltd
7 Silverton Court, Northumberland Business Park, NE23 7RY c AST
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3.3 Surface Water Flood Risk

EA flood maps shown below in Figure 3.2 show there is no existing surface water flooding
existing on the site. Flood risk from surface water flooding can therefore be deemed as

low.
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Figure 3.2 — Extent of surface water flooding

3.4 Groundwater Flood Risk

Flooding due to groundwater occurs when the levels of water below the ground rise and
emanate above finished ground level. This occurs more frequently when the site is
underlain by a permeable strata. As noted earlier in Section 2.4 Existing Ground Conditions
the historical borehole logs in the vicinity suggest the site is underlain by stiff clays which
is an impermeable strata preventing a risk associated with groundwater rise. The risk of
flooding due to groundwater therefore can be deemed as low.

3.5 Sewer Flood Risk

Existing sewer flood records have been obtained from Northumbrian Water Ltd
(Appendix B). The records show that there are no existing on-site foul or surface water

sewers in the vicinity of the site. The risk of sewer flooding can therefore be deemed as
low.

Coast Consulting Engineers Ltd

7 Silverton Court, Northumberland Business Park, NE23 7RY c AST
Tel. 0191 597 7879



Thorpe Leazes Farm, Stockton-on-Tees Page | 8
Flood Risk Assessment & Drainage Strategy

3.6 Reservoir Flood Risk

Artificial sources of flood risk such as man-made ponds or reservoirs can cause a potential
risk of flooding. The flood map below shows that there is no potential flooding of the site
from ponds or reservoirs, therefore the risk of flooding due to this source can be deemed

as low.
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Figure 3.4 — Extent of reservoir flooding

3.7 Conclusion of Flood Risk

The proposed development is entirely within a Flood Zone 1 in line with the guidance
contained within the NPPF for flooding. The site has been assessed for flood risk with
respect to surface water, groundwater, existing sewers and reservoirs and all of these
risks have been categorised as being low risk. As such the proposed development is
deemed appropriate with respect to flood risk in accordance with the guidance contained
within the NPPF for flooding.

Coast Consulting Engineers Ltd
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4.

4.1

4.1.1

4.1.2

4.1.3

4.2

Surface and Foul Water Disposal

The proposed development is a new building to expand the existing cheese packaging
business with a proposed car park compromising of 66 car parking spaces. The access for
the new building and car park will be from an existing access off Thorpe Leazes Lane. For
the latest Architectural Layout please refer to Appendix D.

Surface Water Outfall

Part H of the Building Regulations 2010 provides a recommended hierarchy for surface
water disposal:

1. By infiltration
2. To watercourse

3. Tosewer

Infiltration

As noted in Sections 2.4 (Existing ground conditions) and 3.4 (Groundwater flood risk)
above the presence of existing clays would mean the use of infiltration drainage techniques
would not be successful.

Watercourse

There is an existing watercourse, the Maudlin Gutter, 100m to the southwest of the
southwest corner of the site. On site drainage investigations deduced there exists an
outflow pipe from the existing foul water treatment tanks. The indicative route can be seen
on the Proposed Drainage Layout in Appendix E. It is proposed to connect to this pipe at
the shallowest point possible for southern half of the proposed development.

Sewer (Surface Water)

Existing surface water sewer records have been obtained from Northumbrian Water
Limited, as shown in Appendix B. There are no existing sewers in the vicinity of the site with
the only outfall in the vicinity being an existing highway drain as can be seen on the
Proposed Drainage Layout in Appendix E. As the car park can outfall to the piped
connection to the watercourse it is proposed to connect to this drainage system subject to
the approval of Stockton Borough Council. The connection being heavily restricted using a
Hydro-Brake flow control device with the outflow rate limited to the lowest possible using
the smallest diameter orifice within the control.

SUDS Techniques

In line with National Planning Policy, SUDS techniques are to be utilised as part of the design
of the surface water network. The applicable techniques and the benefits that they bring
to the development are outlined below and are shown on the Proposed Drainage Layout in
Appendix E.

Coast Consulting Engineers Ltd
7 Silverton Court, Northumberland Business Park, NE23 7RY c AST

Tel. 0191 597 7879



Thorpe Leazes Farm, Stockton-on-Tees Page | 10
Flood Risk Assessment & Drainage Strategy

4.3

Source Control: Permeable car parking will reduce the effects of pollution in run-off
to the environment and will eliminate surface ponding. The construction will be used
as a method of source control to clean/treat any potential pollutants within the stone
sub-base. The voids within stone sub-base/aggregate will provide the surface water
storage volume required when surcharged flows result from the restricted flow. The
storage volume required to limit the outflow to 2.5 /s is 143m3 for all storms including
the 1:100-year event plus 45% allowance for climate change (using the upper end
allowance assuming development lifetime beyond 2060).

Site Control: Swale — The vegetated surface with flat bottom open channel is designed
to convey, treat and attenuate the surface water runoff from the new building. It is
designed to enhance the natural landscape and provides aesthetic and biodiversity
benefits whilst being a functional drainage system. The storage volume required to
limit the outflow to 3 I/s is 300m3 for all storms including the 1:100-year event plus
45%.

Existing and Proposed Surface Water Flows

The proposed drainage layout can be found in Appendix E which shows the proposed flows
are restricted at manholes S1 and S5 by a vortex flow control called a Hydro-brake. The
flows are limited to a minimum flow rate stipulated by the minimum size orifice diameter
within the flow control unit of 75mm. It is industry standard to not reduce this diameter
any less at the risk of the unit becoming frequently blocked and becoming a maintenance
liability. Table 4.1 below shows pre and post development flows.

Pre or Post Flow Rate (I/s)
Development

lin1Year 1in 30 Year 1in 100 (+ 45%
Climate Change
for post
development)

Car Park Post- 1.9 2.5 2.5

Pre-development 1.2 2.1 2.5

development

Building Post- 2.5 2.5 3.0

Pre-development 1.7 3.0 3.5

development

Table 4.1 - Pre and Post Development Surface Water Flow Rates (I/s)

A copy of the proposed drainage calculations for the 2 surface water drainage systems
can be found in Appendix F.

Coast Consulting Engineers Ltd
7 Silverton Court, Northumberland Business Park, NE23 7RY
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4.4 Maintenance

The Proposed Drainage Layout provides the maintenance schedule for the SUDs features,
the swale and permeable paved car park. It will be the responsibility of the owner of the
site to maintain the SUDs features in line with the maintenance schedules shown.

4.5 Foul Water

It is proposed to connect the foul flows into the existing foul water treatment tank. The
capacity of the existing tank is being investigated however it is expected the additional
flows are low and the tank being capable of accepting the additional flow.

Coast Consulting Engineers Ltd
7 Silverton Court, Northumberland Business Park, NE23 7RY c AST
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Appendix A -
Topographical Survey
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Appendix B -
NWL Sewer Records
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Appendix C -
BGS Location and Log
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Do not scale from this drawing. Only figured dimensions are to be taken from this drawing. The
contractor must verify all dimensions on site before commencing any work or shop drawings. The
contractor must report any discrepancies to POD NEWCASTLE LTD before commencing work. If this
drawing exceeds the quantities taken in any way, POD NEWCASTLE LTD is to be informed before the
work is initiated. Ordinance Survey information is used on POD NEWCASTLE LTD drawings. POD
NEWCASTLE LTD is not responsible for the accuracy of dimensions relating to any Ordinance Survey
data, or beyond the boundary of the inserted topographic survey data. Work within The Construction
( Design and Management ) Regulations 2015 is not to start until a Health and Safety Plan has been
produced. COPYRIGHT © POD NEWCASTLE LTD. This drawing is Copyright and must not be
reproduced in any format or media without written/ verbal consent of POD NEWCASTLE LTD.
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Coast Consulting Engineers Ltd

Page 0

Suite 6, Vita House
Fish Quay

North Shields, NE30 1JA

THORPE LEAZES FARM

Date 18/09/2023
File Thorpe Leazes Stockton

Designed by PL
Checked by PL

Innovyze

Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) PIMP (%) 100

M5-60 (mm) 17.400 Add Flow / Climate Change (%) 0

Ratio R 0.350 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) Min Design Depth for Optimisation (m) 1.200

Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits
Network Design Table for Surface Network 1

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
1.000 28.124 0.200 140.6 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit o
1.001 25.682 0.190 135.2 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
2.000 23.735 0.190 124.9 0.100 5.00 0.0 0.600 o 150 Pipe/Conduit &
1.002 5.036 0.035 143.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
1.003 29.466 0.180 163.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit o
1.004 3.266 0.026 125.6 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.55 75.200 0.000 0.0 0.0 0.0 0.85 14.9 0.0
1.001 50.00 6.05 75.000 0.000 0.0 0.0 0.0 0.86 15.2 0.0
2.000 50.00 5.44 75.000 0.100 0.0 0.0 0.0 0.90 15.9 13.5
1.002 50.00 6.13 74.735 0.100 0.0 0.0 0.0 1.09 43.3 13.5
1.003 50.00 6.61 74.700 0.100 0.0 0.0 0.0 1.02 40.5 13.5
1.004 50.00 6.66 74.520 0.100 0.0 0.0 0.0 1.17 46.3 13.5

Free Flowing Outfall Details for Surface Network 1

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.004 S7 75.454 74.494 0.000 1350 0

©1982-2020 Innovyze
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Suite 6, Vita House
Fish Quay

North Shields, NE30 1JA

THORPE LEAZES FARM

Date 18/09/2023
File Thorpe Leazes Stockton

Designed by PL
Checked by PL

Innovyze

Network 2020.1.3

Simulation Criteria for Surface Network 1

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

Synthetic Rainfall

[

Volumetric Runoff Coeff 0.750 Additional Flow — % of Total Flow

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

Hot Start (mins) 0 Inlet Coeffiecient

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

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

of Storage Structures 2
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.400 Storm Duration (mins) 30
Ratio R 0.350

.000
.000
.800
.000

60

©1982-2020 Innovyze




Coast Consulting Engineers Ltd Page 2
Suite 6, Vita House THORPE LEAZES FARM

Fish Quay

North Shields, NE30 1JA M J
Date 18/09/2023 Designed by PL

File Thorpe Leazes Stockton ... |Checked by PL

Innovyze Network 2020.1.3

Online Controls for Surface Network 1

Hydro-Brake® Optimum Manhole: S5-HB, DS/PN: 1.003, Volume (m3): 2.1

Unit Reference MD-SHE-0076-2400-0850-2400

Design Head (m) 0.850
Design Flow (1/s) 2.4
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 76

Invert Level (m) 74.700
Minimum Outlet Pipe Diameter (mm) 100
)

Suggested Manhole Diameter (mm 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.850 2.4
Flush-Flo™ 0.256 2.4
Kick-Flo® 0.540 2.0
Mean Flow over Head Range - 2.1

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

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 2.1 1.200 2.8 3.000 4.3 7.000 6.4
0.200 2.4 1.400 3.0 3.500 4.6 7.500 6.6
0.300 2.4 1.600 3.2 4.000 4.9 8.000 6.8
0.400 2.3 1.800 3.4 4.500 5.2 8.500 7.0
0.500 2.1 2.000 3.6 5.000 5.5 9.000 7.2
0.600 2.0 2.200 3.7 5.500 5.7 9.500 7.4
0.800 2.3 2.400 3.9 6.000 5.9
1.000 2.6 2.600 4.0 6.500 6.2

©1982-2020 Innovyze
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Page 3
Suite 6, Vita House THORPE LEAZES FARM
Fish Quay
North Shields, NE30 1JA
Date 18/09/2023 Designed by PL
File Thorpe Leazes Stockton ... |Checked by PL
Innovyze Network 2020.1.3

Storage Structures for Surface Network 1

Cellular Storage Manhole: S1, DS/PN: 1.000

Invert Level (m) 75.200 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.35
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 1000.0 1000.0 0.201 0.0 1000.0
0.200 1000.0 1000.0

Cellular Storage Manhole: S3, DS/PN: 2.000

Invert Level (m) 75.000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.35
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2) Inf. Area (m?2?) |Depth (m) Area (m2) Inf. Area (m?)

0.000 1045.0 1045.0 0.201 0.0 1045.0
0.200 1045.0 1045.0

©1982-2020 Innovyze
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Suite 6, Vita House THORPE LEAZES FARM

Fish Quay

North Shields, NE30 1JA

Date 18/09/2023 Designed by PL

File Thorpe Leazes Stockton ... |Checked by PL

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

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

Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.366
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 18.000 Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360
Return Period(s) (years) 100
Climate Change (%) 45
US/MH Return Climate First (X) First (Y) First (2) Overf
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S1 15 Summer 100 +45%
1.001 S2 240 Summer 100 +45%
2.000 S3 240 Summer 100 +45%
1.002 S4 240 Summer 100 +45% 100/15 Summer
1.003 S5-HB 240 Summer 100 +45% 100/15 Summer
1.004 S6-DD 360 Summer 100 +45%
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status
1.000 S1 -0.150 0.000 0.00 0.0 OK
1.001 S2 -0.013 0.000 0.01 0.1 OK
2.000 S3 -0.002 0.000 0.33 243 5.0 OK
1.002 sS4 0.177 0.000 0.11 3.1 SURCHARGED
1.003 S5-HB 0.211 0.000 0.06 2.4 SURCHARGED
1.004 S6-DD -0.183 0.000 0.08 2.4 OK

0.000
2.000
0.800
0.000

Water
low Level

75

Level

(m)

.200
75.
75.
75.
75.
74.

137
148
137
136
562

Exceeded
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Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 2

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 19.200 Add Flow / Climate Change (%) 0

Ratio R 0.304 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits
Network Design Table for Surface Network 2
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 91.944 0.300 306.5 0.368 5.00 0.0 0.045 3 \=/ 1200 1:3 Swale
1.001 7.670 0.225 34.1 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 46.106 0.210 219.6 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 18.940 0.090 210.4 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
Network Results Table

PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 42.99 10.10 74.250 0.368 0.0 0.0 0.0 0.30 74.4 42.8
1.001 42.87 10.16 73.875 0.368 0.0 0.0 0.0 2.25 89.4 42.8
1.002 41.41 10.88 73.575 0.368 0.0 0.0 0.0 1.06 74.7 42.8
1.003 40.86 11.18 73.365 0.368 0.0 0.0 0.0 1.08 76.3 42.8

Free Flowing Outfall Details for Surface Network 2

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.003 SIC3 74.200 73.275 0.000 450 0
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Simulation Criteria for Surface Network 2

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

Synthetic Rainfall

[

Volumetric Runoff Coeff 0.750 Additional Flow — % of Total Flow

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

Hot Start (mins) 0 Inlet Coeffiecient

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

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

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

Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.200 Storm Duration (mins) 30
Ratio R 0.304

.000
.000
.800
.000

60
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Online Controls for Surface Network 2

Hydro-Brake® Optimum Manhole: MHS2, DS/PN: 1.002, Volume (m3): 3.1

Unit Reference MD-SHE-0075-3000-1525-3000

Design Head (m) 1.525
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 75

Invert Level (m) 73.575
Minimum Outlet Pipe Diameter (mm) 100
)

Suggested Manhole Diameter (mm 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.525 3.0
Flush-Flo™ 0.328 2.6
Kick-Flo® 0.670 2.1
Mean Flow over Head Range - 2.4

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

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 2.1 1.200 2.7 3.000 4.1 7.000 6.1
0.200 2.5 1.400 2.9 3.500 4.4 7.500 6.3
0.300 2.6 1.600 3.1 4.000 4.7 8.000 6.5
0.400 2.5 1.800 3.2 4.500 5.0 8.500 6.7
0.500 2.5 2.000 3.4 5.000 5.2 9.000 6.9
0.600 2.3 2.200 3.5 5.500 5.4 9.500 7.0
0.800 2.2 2.400 3.7 6.000 5.7
1.000 2.5 2.600 3.8 6.500 5.9
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.353
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 18.000 Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360
Return Period(s) (years) 100
Climate Change (%) 45
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 Swale 1 360 Winter 100 +45% 74.930
1.001 SIC1 360 Winter 100 +45% 100/15 Summer 74.929
1.002 MHS2 360 Winter 100 +45% 100/15 Summer 74.927
1.003 SIC2 360 Winter 100 +45% 73.405
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 Swale 1 -0.170 0.000 0.01 36.3 FLOOD RISK
1.001 SIC1 0.829 0.000 0.07 4.5 FLOOD RISK
1.002 MHS2 1.052 0.000 0.04 2.8 FLOOD RISK
1.003 SIC2 -0.260 0.000 0.04 2.8 OK
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