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Abbreviations

GCC Gloucestershire County Council
DMRB Design Manual for Roads and Bridges
CIRIA Construction Industry Research and Information Association
SuDS Sustainable Drainage Systems
DCO Development Consent Order
HEWRAT Highways England Water Risk Assessment Tool
HADDMS Highways Agency Drainage Data Management System
TIDP Task Information Delivery Plan
FSR Flood Studies Report
FEH Flood Estimation Handbook
PCF Product Control Framework
Cv Volumetric Run off Coefficient
EA Environment Agency
Gl Ground Investigation
CDKU Combined Drainage and Kerb Units
BDK Bridge Deck Drainage
LDC Linear Drainage Channel
SWC Surface Water Channel
GRP Glass Reinforced Plastic
PNEC Predicted No Effect Concentration
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Introduction

1.1 Scheme Background

1.1.1 Atkins was appointed by Gloucestershire County Council (GCC) as the designer for the
M5 Junction 10 Improvements Scheme. The purpose of the scheme is to improve the
highway network around the existing M5 Junction 10 with an overarching aim to ease
traffic congestion and to facilitate development in the area.

1.2 The Site

1.2.1 M5 Junction 10 is located 48 miles to the south of Birmingham, five miles to the south of
Tewkesbury, four miles to the north-west of Cheltenham, and eight miles to the north-east
of Gloucester. It is the northernmost of four junctions serving the Gloucester and
Cheltenham urban areas.

1.2.2 This places the junction in a strategically important location for the region, particularly as
northern and western Cheltenham are the sites of several large retail parks and
employment areas. It is also the location of planned future housing and nationally
significant business development.

1.2.3 The locations of the proposed infrastructure improvements that make up the M5 Junction
10 Improvements Scheme are illustrated in Figure 1-1 below:

Link Road //
Figure 1-1 - Location of the Scheme
Planning Inspectorate Scheme Reference: TR010063 Page 6 of 489
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1.3 Scope of Report

1.3.1 This report is intended to provide a summary of the overall drainage design strategy for
the M5 Junction 10 scheme, outlining a comprehensive and systematic approach for road
drainage design aspects of the above scheme, to contribute to the requirements of the
PCF Stage 3 Assessment. This report does not encompass land drainage aspects
including watercourse alterations, geomorphology, floodplain storage matters, or
associated flood risk relating to land drainage proposals. Notwithstanding, close
collaboration has been undertaken with other teams to provide appropriate solutions,
contribute to risk mitigation, and rigorously challenge constraints and opportunities of all
elements of the design. Proposed road drainage designs will be carried out to current best
practice guidance and based on the available information for the existing situation. The
scheme includes the following improvements:

e An all-movements junction at M5 Junction 10 (Scheme Element 1)

e A new West Cheltenham Link Road east of Junction 10 from the A4019 to the
B4634 (Scheme Element 2)

e Widening of the A4019 to the east of Junction 10, including a bus lane on the
A4019 eastbound carriageway from the West Cheltenham Fire Station to the
Gallagher Junction (Scheme Element 3)

Planning Inspectorate Scheme Reference: TR010063 Page 7 of 489
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2  Existing Highway Drainage

2.1 Summary

2.1.1 CCTV survey, Manhole survey drainage data, Topographical survey information,
Ordinance survey mapping, HADDMS data and Google Street View has been reviewed
as part of the preliminary design drainage information.

2.1.2 Whilst the CCTV survey has identified existing drainage assets at both locations, not all
drainage systems could be surveyed due to the poor condition of the existing drainage
systems. The existing catchments have been defined and are shown below in Figure 2-1.
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Figure 2-1 - Existing Catchment
2.1.3 A4019 Mainline at ElIms Park: The existing drainage network for the catchment at A4019

Elms Park junction is comprised of a kerb and gully arrangement, with a piped system
discharging into a ditch located to the west of the Cheltenham West Community Fire
Station, on the south side of the highway. The ditch falls to the south and joins the River
Chelt approximately 300m downstream. The head of the line starts at the Gallagher
junction around 740m east of the outfall point.

2.14 Outfall to Severn Trent Water sewer MH-6306: The CCTV survey indicates that the
highway drainage system to the east of the Gallagher junction discharges to the existing
Severn Trent Water surface water sewer, at MH6306 which continues south. A
continuation of the 375mm diameter highway system outgoing from MH6306 is at high
level, acting as an overflow. The layout is shown in Figure 2-2.

Planning Inspectorate Scheme Reference: TR010063 Page 8 of 489
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Figure 2-2 - Existing arrangement at A4019 main line at EIms Park

A4019 Mainline catchment: Within this catchment, surface water flows are collected via
a kerb and gully arrangement and conveyed through pipes and a ditch system that runs
parallel to the A4019. The system is culverted near junction 10 under the A4019 in dual
750mm diameter culverts which connect to the Leigh Brook to the north via ditches.

Catchment J1: Within catchment J1, surface water flows are collected by via a kerb and
gully arrangement and discharged directly into the ditches at the toe of the highway
embankment on both sides. These ditches connect to the Leigh Brook downstream.

Catchment S2: Catchment S2 is located to the north of the M5 junction. The existing
runoff is collected by gullies and conveyed to the existing ditch by carrier drains. The
ditches discharge flows to an existing ditch that is taken under the M5 via the “Barn Farm”
culvert, which consists of dual 1025mm diameter pipes and connects to the Leigh Brook
downstream.

Catchment S1: This catchment is located to the south of the M5 J10. The runoff from this
existing catchment is collected by gullies with single connections to the existing ditches
that run parallel to the M5 on both sides. The existing ditches discharge flows to the River
Chelt.

Outfall to Piffs EIm culvert: The runoff from the south of M5 mainline junction for distance
of about 385m is collected by existing gullies and is discharged into the existing ditch via
150mm diameter carrier drain which outfalls adjacent to the “Piffs-EIm” culvert.

Catchment B4634: The catchment associated with the B4634 Old Gloucester Road is
served by gullies with single pipe outlets and grips which discharge flows to existing
ditches. These ditches eventually connect to the River Chelt downstream.

Planning Inspectorate Scheme Reference: TR010063 Page 9 of 489
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2.2 Assumptions

2.2.1 The following assumptions have been made in the development of the PCF Stage 3
drainage design:

If the systems within the site extent are in good condition according to the
drainage surveys and sized and located appropriately, they will be retained. If they
are in poor condition and/or not sized and located appropriately, they will be
replaced

Parts of the system falling beyond the proposed extents and in poor condition will
not to be proposed for replacement

Where drainage surveys were incomplete, connectivity has been assumed based
on engineering judgement as appropriate

The design criteria proposed assumes that the scheme will be required to go
through the planning process

This Drainage Strategy Report is a live document and may be updated as the
design develops, and further information becomes available.

Planning Inspectorate Scheme Reference: TR010063 Page 10 of 489
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3.1

3.1.1

3.1.2

3.1.3

3.14

Proposed Drainage Strategy

Summary

The proposed junction upgrades represent an increase in the impermeable footprint of the
existing highway, which will create greater amounts of surface water runoff compared to
the current situation. The proposed surface water drainage strategy will seek to replicate
the site’s existing hydrology through SuDS principles. The drainage design for the
upgraded and new carriageway sections will consist of gravity drainage networks, which
will convey flows to suitable outfalls.

The proposed collection system for the M5 mainline is in the form of offset gullies which
connect to carrier drains. For other sections along the A4019 Mainline, top entry gullies
are provided. For the link road, swales and filter drains serve as the collection systems.
For the B4634, a combination of both swales and top entry gullies are provided. Pre-
earthworks ditches and filter drains have been provided to serve highway earthworks
slopes. More detailed descriptions for each catchment are described below.

Infiltration Test Results

Infiltration tests were carried out in accordance with BRE Digest 365 (2016) by
Geotechnical Engineering Ltd, and the locations of these exploratory holes are included
in Appendix A. along with the results. These infiltration test results consistently indicate
that there is negligeable infiltration occurring at the locations of the basins where the tests
were undertaken and therefore infiltration has not been considered as a feasible design
solution.

The proposed catchments have been defined and are given below in Figure 3-1.

Planning Inspectorate Scheme Reference: TR010063 Page 11 of 489
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Figure 3-1 - Proposed Catchments

A4019 main line at Elms Park: Improvements on the A4019 main line include the
widening of the existing carriageway and a new signalised junction. Due to the widening
of the existing carriageway, there is an increase in the impermeable area. Collection
systems along this length of highway are proposed to be a kerb and gully arrangement,
with carrier drains discharging flows to proposed attenuation basin 6 (L1) in land adjacent
to the Cheltenham West Community Fire Station, with an outfall into existing ditch
(downstream of the existing outfall location), which connects to the River Chelt
downstream.

Out falling to STW sewer MH-6306: There is a small increase in the impermeable area
for the length of highway to the east of the Gallagher Junction. This increase in area is
attenuated in proposed pipes with the slopes adjusted accordingly to meet the existing
flow rates. The connections upstream and downstream of the Severn Trent Water
manhole MH-6306 are retained as per the existing scenario, with the overflow
arrangement described in the section 2.1.

A4019 Mainline Catchment: This comprises a catchment from the M5 J10 junction along
the A4019 to the Cheltenham West Community Fire Station as well as the northern section
of the link road from the River Chelt bridge to its junction with the A4019. The total runoff
from this catchment is discharged to proposed attenuation basin 4 (J2), which has an
outfall directly to the proposed wetland storage area. Highway runoff from the A4019 is
collected via a kerb and gully arrangement and conveyed via carrier drains. The northern
section of the link road is conveyed via 0.15 and 0.2m deep swales to the carrier drain
network in the A4019 prior to the outfall.

Catchment S1 and S2: Catchment S1 and S2 constitute an increase in impermeable area
as a result of the four new slip roads and roundabout. Runoff is stored in proposed
attenuation basin 3 (S1) and proposed attenuation basin 2 (S2), located on the west sides
of the road respectively. Offset gullies with conveyance network are proposed to capture
the surface water on the slip roads, roundabout and associated widened M5 mainline. In
addition to the offset gullies, combined filter drains are also proposed to intercept the runoff
from cutting slopes. Beyond the extents of the widening, the existing drainage system is
to be retained.

Catchment B4634: The proposed arrangement on the B4634 at its proposed junction with
the link road constitutes an increase in impermeable area. Runoff is collected and

Planning Inspectorate Scheme Reference: TR010063 Page 12 of 489
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3.1.10

3.1.11

3.1.12

3.1.13

3.2

3.2.1

3.2.2

attenuated within swales prior to discharge to ditches. On the northbound side of the
carriageway and to the south of the junction runoff is collected by proposed gullies and a
225mm diameter carrier drain before discharging to the ditch. The proposed ditches are a
replacement of the existing ditches offset to the new highway earthworks extents.

Link Road: This comprises of the southern section of the link road from the River Chelt
bridge to the junction with the B4634 Old Gloucester Road. Highway runoff is conveyed
via 0.15 and 0.2m deep swales to carrier drains which discharge into proposed attenuation
basin 5 (L2) with a restricted outflow to the adjacent existing ditch system that joins the
River Chelt. Separate filter drains have been provided to serve the shared use path and
verge which discharge into the same system. Bridge deck drainage (BDKUS) is proposed
on the River Chelt bridge.

Catchment J1: Catchment J1 constitute an increase in impermeable area which involves
widening of the carriageway to accommodate the addition of cycleway and footway in the
north bound of the stretch. New drainage conveyance network is proposed on the north-
south bound of the stretch in the verge portion and standard gullies are provided to capture
the runoff along the proposed kerb-line. As per the proposed design, three outfalls are
considered to collect the run-off form the J1 stretch. One catchment of the stretch is out
falling to the proposed attenuation basin 1 (J1) before out falling to the proposed ditch.
Other two catchments are out falling to the existing drainage system. Beyond the extent
of highway improvement works existing drainage system to be retained. Further CCTV
survey have been requested to confirm the downstream connectivity of the existing
drainage system at later stage of design.

Pre-earthworks Drainage: Unlined ditches are proposed at the toe of embankments to
intercept embankment runoff and land drainage. The ditches have been sized
conservatively at this stage with a base width of 1m, depth of 1m, with 1 in 3 side slopes
and top width of 7m is considered for this stage of design. An earthwork offset of 2m and
a maintenance strip of 4m is proposed (total width 13m). Where the embankment height
is not significant, filter drain or ditch of reduced size having a base width of 0.5m, depth of
0.5m, with 1 in 3 side slopes and top width of 3m with an offset of 2m earthworks interface
slope and a maintenance track of 4m is proposed resulting a total width of 9.5m for the
reduced size ditch. Also, where there is no obstacle between the ditch and a formalised
access track, we have assumed that ditch access will be gained from the access track
and in those areas, we can remove 4m offset line, but we will retain the space as an
allowance for potential changes at detailed design.

The basin designs will be revisited at detailed design stage with the production of detailed
basin drawings and sections. These will include improved natural shapes and side slopes,
forebay areas and internal permanent pools. It is envisaged that the basins will be
approximately 300mm deep with minimum 1 in 5 side slope and will cover around 50% of
the basin bases (minus forebay areas).

Design Criteria

Highway drainage is proposed to discharge to, or near to, the existing outfalls at a
restricted rate, with the allowable discharge rates calculated using a combination of
hydraulic models of the existing systems and QBAR calculated for new highway on
greenfield sites, using Micro-Drainage hydraulic modelling software. The existing models
have been built based on available information and where unavailable, appropriate
assumptions have been made based on engineering judgement.

Peak outflows will be controlled to match existing highway peak runoff rates for 1 in 1, 1
in5,1in 30 and 1 in 100-year return periods with an allowance of 40% for climate change
added to additional impermeable areas. For the Link Road (100% greenfield area) peak
outflows will be restricted to QBAR with an allowance of 40% for climate change included.

Hydraulic Design Parameters:

Design criteria applied to the models are as follows:

Planning Inspectorate Scheme Reference: TR010063 Page 13 of 489
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Table 3-1 - Summary of Design Parameters

SI. No. Particulars Value

1. Rainfall Method FSR

2. Return period 1 year

3. M5-60 18.20 mm 18.20 mm

4. Ratio R 0.37

5. Global time of entry 5 mins

6. Maximum rainfall 100 mm/hr

7. Minimum Velocity 0.75 m/sec

8. Maximum Velocity 4.00 m/sec

9. Maximum Velocity at point of discharge 2.50 m/sec

10. Maximum backdrop height 1.50 m

11. Maximum Spacing of Chambers 90 m

12. Minimum Pipe Diameter 225 mm

13. Minimum Chamber Diameter 1050 mm

14. Pipe Roughness Coefficients for carrier drains 0.60

15. Pipe Roughness Coefficients for filter drains 1.50

16. Pipe Roughness Coefficients for swales 0.05

17. Time of Entry Kerbs and Gullies - 5 mins
Filter Drains - 6 mins
Surface Water Channels / Slot Drains -
5 mins
Land Drainage - 5 mins

18. Cover Min 1.20 m where feasible

19. Velocity calculation formula for pipes Colebrook-White — (k)

20. Velocity calculation formula for Manning — (n)

ditches/swales
21. Maximum Allowable Flow Width: Road with hard = 1.50 m
shoulder
22. Maximum Allowable Flow Width: Road with hard = 1.00m

strip

Percentage Runoff

1.
2.
3.

Carriageways, Footways
Verge
Cuttings

Climate Change

1.
2.

Carriageways, Footways

Verge

1.00 (100% of impermeable area)
0.50 (50% of impermeable area)
0.20 (20% of impermeable area)

0.40 (40% of impermeable area)
0.20 (20% of impermeable area)

Planning Inspectorate Scheme Reference: TR010063
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3. Cuttings
Bridge Deck Kerb Unit

1. Return Period
2. Product

3. Outlet Unit

Pipes and Chambers

1 Pipes and Chambers

Surface Water Collection System

0.08 (8% of impermeable area)

5 years (Value adopted from CG 501)
Marshalls Beany Block

Gully with access unit (To ensure any
silts or pollutants are trapped)

For the purposes of assessment,
outline conveyance pipework will
generally be developed in accordance
with  CG 501 ‘Design of Highway
Drainage Systems’, section 3. Pipes
shall be designed for the 1in 1-year
return period without surcharge and lin
5-year return period with no flooding.
Review of design return periods may
be carried out on critical sections of
carriageway during design
development.

Retained existing systems in good
condition will be allowed to surcharge
in 1 year return period in agreement
with the approving authority.

Surface water collection systems like
top entry gullies, offset gullies, ditches
and swales are proposed. These are
sized in accordance with CD521 and
CIRIA 756.

Two sizes of Ditches are proposed as
given below:
e base width 1m, depth 1m, side
slope 1 in 3 and top width 7m
e base width 0.5m, depth 0.5m,
side slope 1 in 3 and top width
3.5m
Following swale sizes are proposed as
given below:

e Triangular swales with

- depth 0.15m, side slope 1in 5,
top width 1.5m

- depth 0.2m, side slope 1 in 5,
top width 2.0m

e Trapezoidal swales with

- base width 0.4m, depth 0.2m,
side slopel in 5, top width
2.4m

- base width 0.8m, depth 0.2m,

side slopel in 5, top width
2.8m

Planning Inspectorate Scheme Reference: TR010063
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- base width 0.2m, depth 0.2m,
side slopel in 5, top width
2.2m

3.3 Design Standards

3.3.1 The drainage design will be produced in accordance with the standards and best practice
guidance as listed below:
e DMRB CD521 Hydraulic design of road edge surface water channels and outlets.
e DMRB CD522 Drainage of runoff from natural catchments.

e DMRB CD525 Design of combined surface and sub-surface drains and
management of stone scatter

e DMRB CD523 Determination of pipe roughness and assessment of sediment
deposition to aid pipeline design

e DMRB CD524 Edge of pavement details
e DMRB CD 526 Spacing of Road Gullies
e DMRB CD532 Vegetated drainage systems for highway runoff

e DMRB CD533 Determination of pipe and bedding combinations for drainage
works

e DMRB CD534 Chamber tops and gully tops for road drainage and services
e DMRB CG501 Design of Highway Drainage Systems

e DMRB LA113 Road Drainage and the water environment

e CIRIA C753 The SuDS Manual

e Flood & Water Management Supplementary Planning Document, Tewkesbury
Borough Council (March 2018)

3.4 Attenuation

3.4.1 Attenuation is to be provided for the proposed drainage before discharging to the nearest
outfall/watercourses. Attenuation shall be in the form of a larger diameter pipe where
feasible, or an attenuation basin, which discharges flow to outfalls at a rate restricted by a
flow control device. Attenuation basins will be designed according to the SuDS Manual
(CIRIA C753) and in coordination with the Environment Team.

3.4.2 In accordance with good practice and CDM designer duties, early consideration was given
in consultation with highway designers to accessibility for inspection and maintenance.
The summary of attenuation design is given in Table 3-2 below.

3.4.3 Attenuation basins will be designed based on the following:
e Attenuation basins to be sized to attenuate the 1 in 100-year return period flow
including a 40% allowance for climate change

e The maximum total depth of the attenuation basins will be 1.2m. Due to restrictive
downstream levels the depths of the proposed attenuation basins may be less
than 1.2m in some cases. The basins will include a free board of 0.3m

e Attenuation basins will be designed with minimum side slopes of 1 in 4
e Maintenance access corridor of 8m is provided around the pond perimeter

e |t is envisaged that the maintenance of the M5 Basins (Basin 2 (S2) and Basin
3 (S1)) will be the responsibility of National Highways and other basins (Basin 1
(J1), Basin 4 (J2), Basin 5 (L2) and Basin 6 (L1)) will be the responsibility of
Gloucestershire County Council. For basin details refer to Table 3-3

e Flow controls are to be located downstream of attenuation basins and upstream
of the receiving drainage system / watercourse
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e Where space allows, a section of ditch will be proposed upstream of outfalls to
watercourses, to allow minimal impact on watercourses. These ditches will be
made sinuous if space allows, to allow further siltation and treatment to occur.

Table 3-2 - Attenuation Design Parameters

Attenuation Design

Return Period 100 years; Climate Change (CC) allowance of 40%

Discharge Rates For new highway catchments: Peak outflows will be limited
to the greenfield runoff rate (QBAR) for events up to 100-
year return period, with an allowance of 40% applied for
climate change and a check for flooding at 70% as per
section 5.7.7 of Flood & Water management.
Supplementary Planning Document, Tewkesbury Borough
Council (March 2018).

For existing highway catchments: Peak outflows from
increased catchments will be controlled to match existing
highway peak runoff rates for 1in 1, 1 in 5 and 1 in 100-
year return periods.

Storage design Where possible storage shall be provided in the form of
basins. A freeboard of 300mm is to be provided. Where
basins are not appropriate, ditch storage may be
considered. Otherwise, on-line storage in pipes up to a
maximum diameter of 900mm can be used.

Flow Control Orifice plates shall be used in the first instance within the
hydraulic model for flow control (with a minimum diameter
of 75mm); if flows cannot be controlled, Hydro brakes or
similar approved will be used.

Table 3-3 - Basin Details

Catchment Basin Basin Basin Top = Basin | Basin Freeboard
Location volume Area Base Depth minimum

excluding = excluding @ Area including (m)
freeboard  freeboard () freeboard
(m?) (m2) (m)

Proposed 390247.090, 234.6 477.9 310 0.9 0.3

Attenuation Basin 1 225860.147

(J1)

Proposed 390642.613, 2375.4 2973.7 23185 1.2 0.3

Attenuation Basin 2 = 225968.648

(S2)

Proposed 390164.213,  1125.9 1711.7 1300 1.05 0.3

Attenuation Basin 3 = 225257.068

(S1)

Proposed 390763.304, 29315 3628 2900 1.2 0.3

Attenuation Basin 4 = 225345.349

(J2)

Proposed 390488.718, | 2130.2 3544.5 2500 0.95 0.3

Attenuation Basin 5 = 223961.084

(L2)
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Catchment Basin Basin Basin Top = Basin | Basin Freeboard
Location volume Area Base Depth minimum
excluding | excluding @ Area including (m)
freeboard  freeboard (2 freeboard
(m?) (m2) (m)
Proposed 392011.007, 915.9 1368.6 990 1.08 0.3
Attenuation Basin 6 = 224715.207
(L1)
3.5 Constraints
3.5.1 Key constraints identified on this scheme include:

Works within flood prone areas as indicated in the EA risk of surface water
flooding map in Figure 3-2

The width of the access tracks to basins is 3.5 to 5m. For proposed attenuation
basin 3 (S1), access track width is 3.5m as it is used for accessing only the basin,
for other proposed attenuation basins the access track width is 5m as they are
not only proposed for use to access the basin but also to nearby properties /
farms. For the basins S1 and S2, a low loader vehicle and for other basins, refuse
vehicle is used as a design vehicle as they come under the responsibility of
National Highways and GCC respectively

Construction of structures (cross-pipes/culverts) are
carriageway

Proposed verge width should be greater than the proposed width of the swales.
Otherwise, a kerb and gully system shall be proposed for the drainage system

Although pipe cover depths are a minimum of 1.2m where feasible, in some
locations this is not practicable whilst maintaining downstream levels. Type Z
(concrete) bedding and surround is to be proposed for these pipe sections to
ensure appropriate protection.

Other relevant constraints shall be identified and included on the drawings/report
as they become known.

required under live
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Figure 3-2 - EA Surface Water Flood Map

3.6 Flow Rate Calculations

3.6.1 The existing flowrates are generated from the hydraulic models of the existing drainage
networks and QBAR calculations (refer Appendix E) which are given in Table 3-4 below.

3.6.2 Note that the existing model shows flooding to occur in several locations for the 1 in 100-
year return period and floods for smaller events. These flood flows are not represented in
the models (i.e., they are lost).

Table 3-4 - Existing Flow Rates

Catchment  1in1 1lin5 1in 30 1in 100 Network Reference
Reference  year (I/s) years (I/s) | years (I/s) years (I/s)

J1 52.5 68.1 82.0 98.8 Network 1 outfalls to southern
ditch
46.4 76.0 115.9 144.1 Network 2 outfalls to northern
ditch
S1 54.8 91.6 141.1 204.4 Network 1 outfalls into existing
ditch on east side of the stretch
56.5 94.2 148 191.6 Network 2 outfalls to existing

ditch near River Chelt culvert on
the South Bound

59.4 96.9 147.3 192.4 Network 3 outfalls to existing
ditch near River Chelt culvert on
the North Bound

S2 401.2 604.9 650.4 704.8 Network 1 outfalls to existing
ditch.
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A4019 192.7 296.9 458.5 571.8 Network 1 outfalls to existing
Mainline ditch.

QBAR of 3.9 for the northern
section of the link road

Link Road | 6.5 6.5 6.5 6.5 Network 1 outfalls to existing
ditch.

QBAR of 6.5 for the southern
section of the link road (refer to

Appendix E)

B4634 115 18.9 26.5 33.2 Network 1 (Refer to Appendix E
for calculations for each
network)

8.2 135 19.0 23.8 Network 3
3.8 6.2 8.7 10.9 Network 4
4.8 7.9 11 13.8 Network 5
13.8 22.7 31.9 39.9 Network 6
2.3 3.8 54 6.8 Network 7
5.5 9.0 12.7 15.9 Network 8
10.9 17.9 25.1 31.4 Network 9
192.2 245.1 291.9 333.9 Network 1 outfalls to Severn

A4019 Trent Surface Water system.

Mainline at 127 4 165.3 194.7 226.5 Network 2 outfalls into existing

Elms Park ditch.
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3.7 Proposed Flow Rates

3.7.1 The proposed discharge rates taken from the hydraulic models of the proposed systems
are given in Table 3-5.

Table 3-5 - Proposed flow rates

Catchment linl 1lin5 1in 30 1in 100 Network Reference
Reference year (I/s)  years (I/s)  years (I/s)  years (I/s)

J1 40.5 52.4 71.9 82.2 Peak discharge rates at
Network 1 Outfall (OF-1) (I/s)
outfalls into southern ditch

45.9 63.5 79.2 82.4 Peak discharge rates at
Network 2 outfalls to northern
ditch outfall (OF-2 + OF 3)
(I/s)

S1 50.2 63 76.4 88.4 Peak discharge rates at
Network 1 outfalls to existing
ditch via Attenuation basin

38.1 62.4 88 108.5 Peak discharge rates at
Network 2 outfalls to existing
ditch near River Chelt culvert

37.2 58.9 86.6 111.7 Peak discharge rates at
Network 3 outfalls to existing
ditch near River Chelt culvert

S2 181.8 302.1 371.3 464.0 Peak discharge rates at
Network 1 outfalls to existing
ditch via Attenuation basin

A4019 190.1 272.6 368.5 441.2 Peak discharge rates at
Mainline Network 1 outfalls to Wetland

storage via Attenuation basin
Link Road 4.2 4.9 5.8 6.5 Peak discharge rates at

Network 1 outfalls to existing
ditch via Attenuation basin

B4634 4.2 4.9 5.6 6.1 Peak discharge rates at
Network 1 (OF-1) outfalls to
proposed ditch

8.3 8.3 8.1 8.3 Peak discharge rates at
Network 3 (OF-3) outfalls to
proposed ditch

35 4.2 4.8 5.3 Peak discharge rates at
Network 4 (OF-4) outfalls to
existing ditch

3.8 3.8 4.2 4.4 Peak discharge rates at
Network 5 (OF-5) outfalls to
existing ditch

10.9 154 16.1 16.3 Peak discharge rates at
Network 6 (OF-6) outfalls to
existing ditch
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A4019

2.2 2.2 2.9 2.9 Peak discharge rates at
Network 7 (OF-7) outfalls to
existing ditch

5.0 6.3 8.0 11.1 Peak discharge rates at
Network 8 (OF-8) outfalls to
proposed ditch

10.9 12.2 13.9 14.6 Peak discharge rates at
Network 9 (OF-9) outfalls to
existing ditch

126.4 195.2 248.4 333.6 Peak discharge rates at

Mainline at Network 2 outfalls to STW
Elms Park manhole MH-6306

3.8

3.8.1

3.8.2

3.8.3

3.9
3.9.1

3.9.2

3.9.3
3.94
3.95

3.9.6

64.8 128.0 172.5 203.9 Peak discharge rates at
Network 1 outfalls to existing
ditch via Attenuation basin

Surface Water Treatment

The Highways England Water Risk Assessment Tool (HEWRAT) (LA113 Road drainage
and the Water Environment) has been used to assess the impacts of road drainage on
receiving surface watercourses where it has potential to affect water quality. The
HEWRAT assesses the acute impacts from soluble pollutants, the chronic impacts due to
sediment related pollutants and the compliance with Environmental Quality Standards
(EQS) annual average concentrations of soluble pollutants.

Due to failures in the HEWRAT assessment for annual average concentrations of soluble
copper - a detailed assessment has been undertaken using the UKTAG Rivers and Lakes
Metals Bioavailability Assessment Tool (M-BAT). The detailed assessment produced a
Predicted No Effect Concentration (PNEC) value for copper for the watercourses which
receive road runoff. The annual concentrations of copper predicted by the PNEC value
can be used as a site-specific copper EQS value. The annual concentrations of copper
predicted by the HEWRAT are below the PNEC values which means the road runoff does
not present a risk to the receiving watercourses. Refer Appendix F for the routine runoff
HEWRAT assessment results.

A spillage assessment has also been undertaken to determine the risk of a pollution
incident occurring as a result of spillage. The spillage risk assessment showed that the
annual probability of a serious pollution incident occurring in the Leigh Brook or River Chelt
as a result of a spillage is less than 0.5% (with mitigation) which is deemed acceptable.

Maintenance

Regular inspection and maintenance are important for the effective operation of basins
and swales

Any maintenance work for basins such as silt or vegetation removal is only required
intermittently, but it should be planned to be sympathetic to the requirements of wildlife in
a basin.

All outlets and overflows should be frequently inspected and cleaned to ensure their
efficient operation.

Site vegetation should be trimmed as necessary to keep the basins free of leaves and to
maintain the aesthetic appearance of the site.

Slope areas that have become bare should be re-vegetated and any eroded areas should
be regraded before replanting.

Maintenance of swales is required to ensure their carrying capacity and ability to pass
water from one place to another.
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3.9.7

3.9.8

3.9.9

3.9.10

3.9.11

Swales should ideally retain grass lengths of 75-100mm across the main treatment
surface. To assist in filtering pollutants and retaining sediments and to reduce the risk of
flattening during runoff events.

Where quick establishment is required, turf laying may be used in the design to prevent
the creation of rills in swales.

Geotextiles may be employed to prevent erosion of swales in early stages or as temporary
measures in advance of seeding but are not relied on in the long term as they can degrade.

When designing ditches, the long-term drainage characteristics of environmentally
sensitive soils, such as peat blogs, shall be preserved.

The CIRIA SuDS manual provides typical maintenance schedules for these assets and
are provided in Appendix D. the appendix also includes a maintenance schedule for the
attenuation basins which are to be adopted and maintained by GCC, which has been
compiled in collaboration with relevant teams at GCC.
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Appendix A. Infiltration Test Results
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SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT LR_TPO0O1
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 05/07/2021
TEST 1 ] _
LENGTH 1.90 m Time (minutes)
BREADTH 0.55 m 0 10 20 30 40 50 60
DEPTH 390 m 240 7 ‘ ‘ ‘ 3 3 3
FILL LEVEL 2.60 m €
: 2807 75% full
Vp75-25 m° g 300
2 £
Aps0 m = 3201
tp75—25 min §- 3.40 -
25% full
a60 b — — — 2
soil infiltration rate, f ms™ 3.80 |
Rise in water level during test.
TEST 2 : )
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ‘ ‘ ‘ ‘
WATER LEVEL m
FILL LEVEL m € L
3
Vp75.25 m> § 140
apsp m? 2
. S 160
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms™
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E S —
3 3 1.40
Vp75-25 m S
8pso m’ 2 160 |
to75-25 min 2
A bFHF—_—m—— e —_——_—_ = —_
1.80 +
T . A1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
Pit collapsed at 40 minutes, causing a rise in water level. Test terminated. 36568 CT

AF/CW

rev08 22/08/16 JH
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SOAKAWAY TEST A A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT LR_TP002
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 05/07/2021
TEST 1 ) _
LENGTH 2.00 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 3.80 m 1.80 | | | | |
WATER LEVEL Dry 2.00 1
FILL LEVEL 220 m T 220900 & o o . 4
T 240 |
5 g 75% full
Vp75-25 m g 2600 - — — — — — ———— = = — .
]
Aps0 m? 2 280
, s 3.00 |
to75.25 min §' 220 |
25% full
340 - —m —m — = S
soil infiltration rate, f ms™ 3.60 1
3.80
No change in water level during test.
TEST 2 ) )
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ‘ ‘ ‘ ‘
WATER LEVEL m
FILL LEVEL m £ o ..
8
Vp75-25 m? § 140 1
Apso m? 2
. £ 160 1
to7s.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 +
soil infiltration rate, f ms™
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e — —
3 3 1.40
Vp75-25 m S
apso m’ 2 160 |
to75.25 min :‘;
A kFHF - e e e —_— —_——_——. J—
1.80 +
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT

JNB/TH
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SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT LR_TPO008
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 07/07/2021
TEST 1 ] .
LENGTH 2.10 m Time (minutes)
BREADTH 0.45 m 0 10 20 30 40 50 60
DEPTH 4.00 m 240 1 ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry 260 L““O ¢ & o o o0 *
FILL LEVEL 2.60 m E 280 |
g e T% Rl
Vp75-25 m® 3 3001
(]
apso m? ;, 3.20 -
to7s.25 min §- 3.40
360 1 _ . _._._._. 25% full_|
— . ] 3.80 1
soil infiltration rate, f ms
4.00
Rise in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 } } } }
WATER LEVEL m
FILL LEVEL m £ o ...
Vp75.25 m® ‘E 140 1
Aps0 m? 8
. £ 160 |
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 |
soil infiltration rate, f ms
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 ; ; ; ;
DEPTH m
WATER LEVEL m 120
FILL LEVEL m _g T e e — . —
3 E 1.40
Vp75-25 m 5
8pso m’ 2 160 |
to75-25 min 2
A PFFe_memem e e e e e ——— J—
1.80 +
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
z|Rise in water level during test, settling at 2.54m. 36568 CT

rev08 22/08/16 JH
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SOAKAWAY TEST g
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT LR_TP009
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 08/07/2021
TEST 1 ] _
LENGTH 210 m Time (minutes)
BREADTH 0.45 m 0 10 20 30 40 50 60
DEPTH 4.00 m 2.00 900000-0—0—0—0—O0—0—¢
WATER LEVEL Dry 2.20 1
FILL LEVEL 200 m € 240
5 260 1 75% full
v m? T g0 |
p75-25 ES
apso m2 ﬁ 3.00 1
ty75.25 min g 3207
(=]
3400 . _._._. 25%full _|
3.60 -
soil infiltration rate, f ms” 3.80 1
4.00
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 1 ; ; :
WATER LEVEL m
FILL LEVEL m 120 ¢4
£ P
Vp75-25 m3 ‘§ 140 T
ap50 m2 8
£ 160 |
to7s.25 min §
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 +
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E O S —
3 8140
Vp75-25 m s
8pso ul 2 160 |
to75.05 min s
A PFFe_m_mem e e e e e ———. J—
1.80 +
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
g 36568

rev08 22/08/16 JH
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SOAKAWAY TEST g
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT LR_TP010
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 08/07/2021
TEST 1 ) _
LENGTH 210 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
WATER LEVEL 2.00
FILL LEVEL 1.50 m € 200 75% full
8
Vp75-25 m° g 250 {
2 £
Aps0 m et
to75.25 min §' 3001
. 25% full_
3.50 1
soil infiltration rate, f ms™
4.00
No change in water level during test.
TEST 2 ) .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ‘ ‘ ‘ ‘
WATER LEVEL m
FILL LEVEL m A o ..
g
Vp75-25 m? § 140 1
Apso m? 2
. £ 160 |
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 +
soil infiltration rate, f ms™
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E S —
3 3 1.40
Vp75-25 m S
apso m’ 2 160 |
tp75.25 min :‘;
A kFHF - e e e —_— —_——_——. J—
1.80 +
T . 1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT

rev08 22/08/16 JH
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SOAKAWAY TEST WP
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5 _TP002
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 08/07/2021
TEST 1 ] .
LENGTH 330 m Time (minutes)
BREADTH 0.60 m 0 10 20 30 40 50 60
DEPTH 1.50 m 1.00 ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry
FILL LEVEL 1.17 m £ 110
3 400
Vp75-25 m° $ 120 ¢ ®eo ¢ o *
2 B - — — —_— —_— —_— —_— —_——_——_— — 720/9 f_u” -
to75.05 min § 130
40 ... 25% full _|
soil infiltration rate, f ms™”
1.50
Too little water take to calculate infiltration rate.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 } } } }
WATER LEVEL m
FILL LEVEL m £ L
Vp75.25 m® § 140 1
Aps0 m? 8
. £ 160 1
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 +
soil infiltration rate, f ms
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 100 |
FILL LEVEL m _g T e e — . —
3 E 1.40 +
Vp75-25 m g
8pso ul 2160 |
to75.25 min ‘g_
A PFFe_memem e e e e e ——— J—
1.80 +
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
Too little water take to calculate infiltration rate. 36568 CT

rev08 22/08/16 JH




AFICW

Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TPO003
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 11/08/2021
TEST1 ] _
LENGTH 2.60 m Time (minutes)
BREADTH 0.60 m 0 10 20 30 40 50 60
DEPTH 2.85m 1.80 | ‘ ‘ ‘ ‘ ‘
WATER LEVEL 2.60 m 1.90 * o o L K 4 ¢
FILL LEVEL 1.89 m € 200 { sl
g 204 _ . __.____2 %ol
Vp75-25 m° g 220 ¢
(<]
Apso m? ;_' 230 1
ty75.25 min g 24071
[a]
250 1 25% full
260 b= — o
soil infiltration rate, f ms” 2701
2.80
Too little water take to calculate infiltration rate.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; } } }
WATER LEVEL m
FILL LEVEL m 120 1
£ e
Vp75-25 m° ‘é 140
ap50 m2 8
. £ 160 |
to7s.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75-25 m 5
8pso m.2 2 160 |
to75.25 min 2
A PFFe_m_mem e e e e e ———. J—
1.80 1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
Too little water take to calculate infiltration rate. 36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST g
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5 _TPO006
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 12/08/2021
TEST1 ) _
LENGTH 320 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
WATER LEVEL Dry
FILL LEVEL 1.70m E YO .
3 75% full
Vp75-25 m° g 210 ¢
2 L
Aps0 m et
to75.25 min §' 230 1
L 25%.ful) |
250 +
soil infiltration rate, f ms™
2.70
No change in water level during test.
TEST 2 i )
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ‘ ‘ ‘ ‘
WATER LEVEL m
FILL LEVEL m A o ..
g
Vp75.25 m> § 140
Apso m? 2
. £ 160+
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 |
soil infiltration rate, f ms™
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E S —
3 3 1.40
Vp75-25 m S
apso m’ 2 160 |
to75.25 min :‘;
A kFHF - e e e —_— —_——_——. J—
1.80 |
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TPO07
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 12/08/2021
TEST 1 ] )
LENGTH 320 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
2.60 ‘ ‘ ‘ : :
DEPTH 420 m lovo o o o . . )
WATER LEVEL Dry 280 }
PR 27om Soso0t Tt
(]
Vp75-25 m° s 320
(<]
CI m2 ; 3.40
to75.25 min § 3.60
380 b 25% full _|
R . 4 4.00
soil infiltration rate, f ms
4.20
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; ; :
WATER LEVEL m
FILL LEVEL m 120 ¢}
£ e ]
Vp75-25 m?® ‘§ 140 1
ap50 m2 8
. £ 160
to75.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 |
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75-25 m s
a 2 e
P50 m £ 160 |
to7s.25 min 2
A PFFe_m_mem e e e e e ———. J—
1.80 +
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TPO009
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 16/07/2021
TEST1 ] _
LENGTH 320 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
0.90 - : : : : :
DEPTH 3.70m 110 qoes00 & & o . .
WATER LEVEL Dry 130 1
FILL LEVEL 1.10 m € 150
v 10— D%
+ 190 ¢
Vp75.25 m? $ 210
(<]
3ps0 m’ s 250
2.90 25% full
3 PRI PUR PR YU U PR . -k 1. -
3.30
soil infiltration rate, f ms” 3.50 1
3.70
No change in water level duirng test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; ; :
WATER LEVEL m
FILL LEVEL m 120 ¢4
£ e
Vp75-25 m° ‘é 140
ap50 m2 8
. £ 160 |
to75.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 |
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75-25 m 5
8pso m.2 2 160 |
to75.05 min s
A PFFe_m_mem e e e e e ———. J—
1.80 1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TP010
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 16/07/2021
TEST1 ] _
LENGTH 320 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 3.70 m 120490000—0—0—0—— 00—+ ¢
WATER LEVEL Dry
FILL LEVEL 120 m E VO .. _. 5%l
&
Vp75-25 m° g 220 ¢
2 L
Aps0 m =
to75-25 min § 2701
e 25% ful ]
3.20 +
soil infiltration rate, f ms”
3.70
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; ; :
WATER LEVEL m
FILL LEVEL m 120 ¢
£ e
Vp75-25 m° ‘é 140
ap50 m2 8
. £ 160 |
to75.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 |
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75-25 m 5
8pso m.2 2 160 |
to75.05 min s
A PFFe_m_mem e e e e e ———. J—
1.80 1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
g 36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TPO11
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 16/07/2021
TEST 1 ] _
LENGTH 340 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 4.00 m 1.00 oy ‘ ‘ ‘ ‘
* & o o . . *
WATER LEVEL Dry 150 |
FILL LEVEL 1.20 m T
g e % Ul
\ g 200 f
Vp75-25 m 2
(<]
Aps0 m? ;_' 250 1
to75.25 min § 3.00 +
______________________ 25% full _|
3.50
soil infiltration rate, f ms”
4.00
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; ; }
WATER LEVEL m
FILL LEVEL m 120 1
£ e
Vp75-25 m3 ‘§ 140 T
ap50 m2 8
. £ 160 |
to7s.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms” 900
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75-25 m 5
a 2 e
P50 m £ 160 |
to75.25 min 2
A PFFe_m_mem e e e e e ———. J—
1.80 1
soil infiltration rate, f ms™ 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
z|Too little water take to calculate infiltration rate. 36568

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TP012
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 19/07/2021
TEST1 ] _
LENGTH 340 m Time (minutes)
BREADTH 0.50 m 0 20 40 60 80 100 120
DEPTH 0.80 m 020 g,’ ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry s ¢+ o o . +
FILL LEVEL 0.20 m T . 15%ful_]
, g 0.40 |
Vp75-25 m 2
2 L
Apso m =
to75.25 min § 0.60 +
. 25% ful_]
soil infiltration rate, f ms”
0.80
Too little water take to calculate infiltration rate.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 } } } }
WATER LEVEL m
FILL LEVEL m 120 1
£ e
Vp75-25 m° ‘é 140
ap50 m2 8
. £ 160 |
to7s.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75-25 m 5
a 2 e
P50 m £ 160 |
to75.25 min 2
A PFFe_m_mem e e e e e ———. J—
1.80 1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
z|Too little water take to calculate infiltration rate. 36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TPO013
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 20/07/2021
TEST1 ] _
LENGTH 325m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 3.90 m 0N e ¢ ¢ ¢ r e 3
WATER LEVEL Dry
FILL LEVEL 1.00 m = 1407
' E | _._._. I15%ful_
, g 1.90 |
Vp75-25 m 2
(<]
apso m2 ;, 2.40 |
to75.25 min § 2.90 +
e — . 25% full_]
3.40
soil infiltration rate, f ms”
3.90
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; } }
WATER LEVEL m
FILL LEVEL m 120 1
£ e
Vp75-25 m?® ‘é 140 1
ap50 m2 8
. £ 160 |
to7s.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75.25 m g
a 2 e
P50 m £ 160 |
to75.25 min 2
A PFFe_m_mem e e e e e ———. J—
1.80 1
A . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
g 36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5 _TP014A
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 20/07/2021
TEST 1 ] .
LENGTH 340 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 340 m 1.00 1» ‘ ‘ ‘ ‘ ‘
WATER LEVEL Dry 1"218 AR S 4 i . \
FILL LEVEL 1.20 m T |
T 16071 75% full
; I e
Vp75-25 m 2 200 {
]
apso m? 2 2207
¢ i £ 240 1
p75-25 min & 260 1
280 25% full _
3.00
soil infiltration rate, f ms™ 3.20 1
3.40
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; ; ;
WATER LEVEL m
FILL LEVEL m £ 120 .
Vp75.25 m® § 140 1
Aps0 m? 8
. £ 160 |
to7s.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 +
soil infiltration rate, f ms™
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 100 |
FILL LEVEL m _g S —
3 :2:'_: 1.40 1
Vp75-25 m g
8pso ul 2160 |
to75.25 min ‘g_
A PFFe_memem e e e e e ——— J—
1.80 +
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
g 36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited AT

4 n
SOAKAWAY TEST WP
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TPO015
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 21/07/2021
TEST 1 ] _
LENGTH 340 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 380 m 12090000—0—0—0—— 00—+ ¢
WATER LEVEL Dry 160 1
FILL LEVEL 1.20 m T L _ _ _ . 75%ful_
& 200
Ve 3 ©
p75-25 m2 i 240 1
apso m ;_,
to75-25 min § 280 1
25% full
300 b — —m e TR TV
soil infiltration rate, f ms” 3.60 1
No change in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; } } }
WATER LEVEL m
FILL LEVEL m 120 1
£ e
Vp75-25 m3 ‘§ 140 T
ap50 m2 8
. £ 160 |
to7s.25 min 5
Q e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms™”
2.00
TEST3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E T e e e e — . —
3 8140
Vp75.25 m g
8pso m’ 2 160 |
to75.05 min s
A PFFe_m_mem e e e e e ———. J—
1.80 1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
2 36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5 _TP016
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 21/07/2021
TEST 1 ] .
LENGTH 340 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
DEPTH 380 m 120 40000—0—0—0—0—————o—————¢
WATER LEVEL Dry 1'28 Il
FILL LEVEL 1.20 m E 180 b
5 200 | 75% full
Vooe. 3 T 220
p75-25 m2 g 240 |
Aps0 m = 260
ty7s. min 2 280
Tz o 3.00 ¢ 25% full
O P L
3.40
soil infiltration rate, f ms™ 3.60 -
3.80
No change in water level during test.
TEST 2 i i
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ; ; ; ;
WATER LEVEL m
FILL LEVEL m £ Yo . _._.
Vp75.25 m® § 140 1
Aps0 m? 8
: £ 160 1
to7s.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 1 1 1 1
DEPTH m
WATER LEVEL m 100 |
FILL LEVEL m _g S —
3 :2:'; 1.40 +
Vp75-25 m 5
8pso ul 2160 |
to75.25 min ‘g_
A PFFe_memem e e e e e ——— J—
1.80 1
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 EC

rev08 22/08/16 JH




Geotechnical Engineering Limited (<7
SOAKAWAY TEST g
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5_TP017
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 21/07/2021
TEST1 ) _
LENGTH 340 m Time (minutes)
BREADTH 0.50 m 0 10 20 30 40 50 60
WATER LEVEL Dry 160 1
FILL LEVEL 1.20 m T 75% full
E b ————— == DN
2
Vp75-25 m° 2 o240l
2 L
@ps0 m £ 280}
to7s min &
Pro-25 8 401 25% full
3.60 |
soil infiltration rate, f ms™
4.00
No change in water level during test.
TEST 2 i )
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ‘ ‘ ‘ ‘
WATER LEVEL m
FILL LEVEL m A o ..
g
Vp75.25 m> § 140
Apso m? 2
. £ 160+
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 |
soil infiltration rate, f ms™ 200
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E S —
3 3 1.40
Vp75-25 m S
a m2 o
pS0 _ = 160
to75.25 min 5
A kFHF - e e e —_— —_——_——. J—
1.80 |
soil infiltration rate, f ms” 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT

rev08 22/08/16 JH




Geotechnical Engineering Limited

{9 v n
SOAKAWAY TEST A
CLIENT GLOUCESTERSHIRE COUNTY COUNCIL TRIAL PIT M5 _TPO18
SITE M5 JUNCTION 10 IMPROVEMENTS SCHEME
DATE 16/07/2021
TEST 1 ) _
LENGTH 0.28 m Time (minutes)
BREADTH 0.28 m 0 50 100 150 200 250
WATER LEVEL Dry
FILL LEVEL 091 m € 75% full
, g 1.00
Vp75.25 m 2
2 £
Aps0 m et
to75.05 min &
P a 110 25% full
soil infiltration rate, f ms™
1.20
Rise in water level during test.
TEST 2 . .
Time (minutes)
LENGTH m
BREADTH m 0 50 100 150 200 250
DEPTH m 1.00 ‘ ‘ ‘ ‘
WATER LEVEL m
FILL LEVEL m A 10 ..
]
Vp75.25 m> § 140
apsp m? 2
, £ 160 |
to75.25 min 5
0 e ¢ — . — . — . — — — w— w— — — — — —
1.80 1
soil infiltration rate, f ms™
2.00
TEST 3 Time (minutes)
LENGTH m
0 50 100 150 200 250
BREADTH m 1.00 : : : :
DEPTH m
WATER LEVEL m 120 |
FILL LEVEL m E S —
3 3 1.40
Vp75-25 m S
apso m’ 2 160 |
tp75.25 min :‘;
A kFHF - e e e —_— —_——_——. J—
1.80 +
T . -1
soil infiltration rate, f ms 200
Remarks Test carried out in accordance with BRE DG 365 (2016). CONTRACT | CHECKED
36568 CT
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18th F1, Tower C, Cyber Green Building
DLF Cyber City, DLF Phase - III )
Gurgaon, Haryanan - 122 002, India / Tel. +911... Mi S
Date 02/06/2022 18:09 Designed by VIJA9088
File GCCM5J10-ATK-HDG-J1 JN-M3-CD-000001.MDX Checked by
XP Solutions Network 2019.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes DMRB Manhole Sizes DMRB
FSR Rainfall Model - England and Wales
Return Period (years) 1 Foul Sewage (1/s/ha) 0.000 Maximum Backdrop Height (m) 1.500
M5-60 (mm) 18.200 Volumetric Runoff Coeff. 1.000 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.370 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00
Maximum Rainfall (mm/hr) 100 Add Flow / Climate Change (%) 0 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200
Designed with Level Soffits
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 67.536 1.238 54.6 0.077 5.00 0.0 0.600 o 150 Pipe/Conduit i
1.001 36.640 8.050 4.6 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
1.002 6.590 0.013 500.0 0.000 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch 3
1.003 5.577 0.052 107.3 0.000 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch 3
1.004 12.883 0.076 169.5 0.024 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch '
1.005 13.309 0.076 175.1 0.010 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch o
1.006 30.398 0.161 188.8 0.011 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch '
1.007 31.447 0.129 243.8 0.023 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch o
1.008 26.118 0.101 258.6 0.023 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch '
2.000 73.179 0.551 132.8 0.028 5.00 0.0 0.600 o 150 Pipe/Conduit i
2.001 70.223 2.040 34.4 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit g
2.002 74.327 2.525 29.4 0.086 0.00 0.0 0.600 o 225 Pipe/Conduit oy
2.003 60.457 2.437 24.8 0.062 0.00 0.0 0.600 o 225 Pipe/Conduit {3
2.004 22.394 2.796 8.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit I
1.009 32.520 0.154 211.2 0.021 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch o
1.010 23.940 0.091 263.1 0.024 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch g
1.011 21.068 0.044 478.8 0.018 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch o
1.012 27.354 0.057 479.9 0.019 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch g
3.000 89.898 2.298 39.1 0.007 5.00 0.0 0.600 o 150 Pipe/Conduit o
3.001 22.216 0.685 32.4 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
3.002 19.172 0.315 60.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit I
1.013 35.819 0.300 119.4 0.025 0.00 0.0 0.600 o 225 Pipe/Conduit o
1.014 16.762 0.035 478.9 0.042 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch &
1.015 32.003 0.107 299.1 0.009 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch o
1.016 9.565 0.031 305.0 0.022 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.017 7.395 0.041 180.4 0.009 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch o
1.018 11.425 0.041 278.7 0.005 0.00 0.0 0.050 2 \_/ 300 1:2 Ditch &
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 44 .87 5.82 31.211 0.077 0.0 0.0 0.0 1.36 24.1 12.5
1.001 44 .43 5.95 29.973 0.077 0.0 0.0 0.0 4.76 84.1 12.5
1.002 43.09 6.36 21.773 0.077 0.0 0.0 0.0 0.27 72.5 12.5
1.003 42.59 6.52 21.760 0.077 0.0 0.0 0.0 0.58 156.5 12.5
1.004 41.20 6.99 21.708 0.101 0.0 0.0 0.0 0.46 124.5 15.1
1.005 39.86 7.48 21.632 0.111 0.0 0.0 0.0 0.45 122.5 16.0
1.006 37.05 8.64 21.556 0.122 0.0 0.0 0.0 0.44 118.0 16.3
1.007 34.27 10.00 21.395 0.145 0.0 0.0 0.0 0.38 103.8 18.0
1.008 32.25 11.17 21.266 0.168 0.0 0.0 0.0 0.37 100.8 19.6
2.000 42.96 6.40 31.901 0.028 0.0 0.0 0.0 0.87 15.4 4.3
2.001 40.94 7.08 31.350 0.032 0.0 0.0 0.0 1.72 30.4 4.7
2.002 39.56 7.59 29.235 0.118 0.0 0.0 0.0 2.42 96.2 16.9
2.003 38.59 7.98 26.710 0.180 0.0 0.0 0.0 2.64 104.9 25.1
2.004 38.40 8.06 24.273 0.180 0.0 0.0 0.0 4.65 185.0 25.1
1.009 30.34 12.48 21.165 0.369 0.0 0.0 0.0 0.41 111.5 40.4
1.010 28.99 13.56 21.011 0.392 0.0 0.0 0.0 0.37 99.9 41.1
1.011 27.55 14.84 20.920 0.411 0.0 0.0 0.0 0.27 74.1 41.1
1.012 25.92 16.50 20.876 0.429 0.0 0.0 0.0 0.27 74.0 41.1
3.000 44.51 5.93 24.273 0.007 0.0 0.0 0.0 1.61 28.5 1.1
3.001 43.97 6.09 21.900 0.007 0.0 0.0 0.0 2.31 091.7 1.1
3.002 43.35 6.28 21.215 0.007 0.0 0.0 0.0 1.68 66.8 1.1
1.013 25.48 17.00 20.819 0.461 0.0 0.0 0.0 1.20 47.5 42.4
1.014 24.62 18.02 20.444 0.503 0.0 0.0 0.0 0.27 74.1 44.7
1.015 23.45 19.55 20.409 0.512 0.0 0.0 0.0 0.35 93.7 44.7
1.016 23.33 19.73 20.377 0.535 0.0 0.0 0.0 0.89 63.3 45.0
1.017 23.13 20.01 20.346 0.544 0.0 0.0 0.0 0.45 120.7 45.4
1.018 22.77 20.54 20.305 0.549 0.0 0.0 0.0 0.36 97.1 45.4
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Network Design Table for Storm

PN Length Fall Slope I.Area
(m) (m) (1:X) (ha)

1.019 13.263 0.081 163.7 0.008
1.020 30.458 0.061 500.0 0.009
4.000 96.198 0.350 274.9 0.008
4.001 49.820 0.184 270.8 0.002
4.002 16.805 0.329 51.1 0.000
1.021 18.145 0.036 500.0 0.022
5.000 51.623 0.487 106.0 0.054
5.001 31.166 0.429 72.6 0.028
5.002 34.636 7.864 4.4 0.000
5.003 14.201 1.019 13.9 0.000
5.004 20.103 0.119 168.9 0.018
5.005 194.855 0.487 400.1 0.021
5.006 28.810 0.072 400.1 0.031
5.007 14.818 0.037 400.5 0.027
5.008 15.627 0.039 400.7 0.018
5.009 3.430 0.009 381.1 0.043
5.010 12.807 0.049 261.4 0.000
5.011 16.214 0.112 144.8 0.017
5.012 18.427 0.046 400.6 0.034
5.013 15.546 0.039 398.6 0.020
5.014 14.617 0.037 395.1 0.016
5.015 11.849 0.030 395.0 0.014
5.016 12.867 0.032 402.1 0.011
5.017 12.044 0.071 169.6 0.012
5.018 18.220 0.046 396.1 0.011
5.019 15.817 0.040 395.4 0.016
5.020 18.735 0.050 374.7 0.026
5.021 19.515 0.039 500.0 0.012
5.022 20.731 0.041 500.0 0.029
5.023 16.269 0.033 493.0 0.030
5.024 19.164 0.038 500.0 0.021
5.025 10.539 0.022 470.8 0.032
5.026 36.507 0.122 300.0 0.048
5.027 48.092 0.096 500.0 0.039

PN Rain T.C. US/IL
(mm/hr) (mins) (m)

1.019 22.46 21.01 20.264

1.020 21.31 22.90 20.183

4.000 39.37 7.67 21.215

4.001 36.87 8.72 20.790

4.002 36.53 8.87 20.606

1.021 20.69 24.02 20.122

5.000 44.67 5.88 31.690

5.001 43.21 6.32 31.203

5.002 42.84 6.44 30.774

5.003 42.38 6.59 22.760

5.004 40.30 7.31 21.741

5.005 24.53 18.13 21.622

5.006 23.32 19.73 21.135

5.007 22.76 20.56 21.063

5.008 22.19 21.43 21.026

5.009 22.08 21.61 20.987

5.010 21.94 21.83 20.978

5.011 21.61 22.37 20.929

5.012 21.03 23.40 20.817

5.013 20.56 24.26 20.771

5.014 20.15 25.07 20.732

5.015 19.83 25.72 20.695

5.016 19.49 26.44 20.665

5.017 19.29 26.87 20.633

5.018 18.85 27.88 20.562

5.019 18.49 28.75 20.516

5.020 18.09 29.76 20.476

5.021 17.99 30.00 20.426

5.022 17.99 30.00 20.387

5.023 17.99 30.00 20.346

5.024 17.99 30.00 20.313

5.025 17.99 30.00 20.274

5.026 17.99 30.00 20.252

5.027 17.99 30.00 20.055

T.E. Base k n HYD
(mins) Flow (1/s) (mm) SECT
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
5.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.050 2 \ /
5.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.600 o
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.600 o
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.050 2 \_/
0.00 0.0 0.600 o
0.00 0.0 0.600 o
Network Results Table
L I.Area L Base Foul Add Flow
(ha) Flow (1/s) (1/s) (1/s)
0.557 0.0 0.0 0.0
0.566 0.0 0.0 0.0
0.008 0.0 0.0 0.0
0.011 0.0 0.0 0.0
0.011 0.0 0.0 0.0
0.598 0.0 0.0 0.0
0.054 0.0 0.0 0.0
0.082 0.0 0.0 0.0
0.082 0.0 0.0 0.0
0.082 0.0 0.0 0.0
0.100 0.0 0.0 0.0
0.121 0.0 0.0 0.0
0.152 0.0 0.0 0.0
0.179 0.0 0.0 0.0
0.196 0.0 0.0 0.0
0.240 0.0 0.0 0.0
0.240 0.0 0.0 0.0
0.256 0.0 0.0 0.0
0.290 0.0 0.0 0.0
0.310 0.0 0.0 0.0
0.325 0.0 0.0 0.0
0.339 0.0 0.0 0.0
0.350 0.0 0.0 0.0
0.362 0.0 0.0 0.0
0.373 0.0 0.0 0.0
0.389 0.0 0.0 0.0
0.415 0.0 0.0 0.0
0.427 0.0 0.0 0.0
0.456 0.0 0.0 0.0
0.486 0.0 0.0 0.0
0.506 0.0 0.0 0.0
0.538 0.0 0.0 0.0
0.585 0.0 0.0 0.0
0.625 0.0 0.0 0.0

DIA
(mm)

300
300

150
225
225

300

150
150
150
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
375
450

Vel
(m/s)

0.47
0.27

0.60
0.79
1.83

0.27

.98
.18
.84
.61
.46
.30
.30
.30
.30
.31
.97
.50
.30
.30
.30
.30
.30
.46
.30
.30
.31
.27
.27
.27
.27
.28
.04
.90

O O O O OO OO OO0 O0O0OOOOO0OOO0OOoOOoOOoOkF&dF o

Section Type

1:2 Ditch
1:2 Ditch
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
1:2 Ditch
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
Pipe/Conduit
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
1:2 Ditch
Pipe/Conduit
Pipe/Conduit
Cap Flow
(1/s) (1/s)
126.7 45.4
72.5 45.4
10.6 1.2
31.4 1.4
72.9 1.4
72.5 45.4
17.2 8.7
20.9 12.8
85.5 12.8
434.2 12.8
124.7 14.5
81.0 14.5
81.0 14.5
81.0 14.7
81.0 15.7
83.0 19.1
68.4 19.1
134.7 20.0
81.0 22.0
81.2 23.0
81.6 23.7
8l.6 24.3
80.8 24.7
124.5 25.2
81.4 25.4
81.5 26.0
83.7 27.1
72.5 27.8
72.5 29.6
73.0 31.5
72.5 32.9
74.7 35.0
115.0 38.0
143.5 40.6

Auto
Design

Pel6666430060664506064644000c000 © 002 ©6
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Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
MH-50|32.594|1.383|Open Manhole 1050(1.000 31.211 150
MH-51|31.324|1.351|Open Manhole 1050(1.001 29.973 150]1.000 29.973 150
Dummy-MH-3{22.073|0.300 Junction 1.002 21.773 300(1.001 21.923 150
Dummy-MH-4|22.297|0.537 Junction 1.003 21.760 300(1.002 21.760 300
Dummy-MH-5|22.245|0.537 Junction 1.004 21.708 300(1.003 21.708 300
Dummy-MH-6{22.169|0.537 Junction 1.005 21.632 300|1.004 21.632 300
Dummy-MH-7{22.093|0.537 Junction 1.006 21.556 300(1.005 21.556 300
Dummy-MH-8|21.932|0.537 Junction 1.007 21.395 300(1.006 21.395 300
Dummy-MH-9|21.803|0.537 Junction 1.008 21.266 300(1.007 21.266 300
U/S MH|33.251|1.350|Open Manhole 1050|2.000 31.901 150
MH-66|32.700|1.350 | Open Manhole 1050(2.001 31.350 150]2.000 31.350 150
MH-67|31.010|1.775|Open Manhole 1050(2.002 29.235 22512.001 29.310 150
MH-68|28.200|1.490| Open Manhole 1050|2.003 26.710 22512.002 26.710 225
MH-69|25.894|1.621 | Open Manhole 1050|2.004 24.273 22512.003 24.273 225
Dummy-MH-15(21.702|0.537 Junction 1.009 21.165 300(1.008 21.165 300
2.004 21.477 225 237
Dummy-MH-16 | 21.548|0.537 Junction 1.010 21.011 300(1.009 21.011 300
Dummy-MH-17|21.457|0.537 Junction 1.011 20.920 300(1.010 20.920 300
Dummy-MH-18|21.709|0.833 Junction 1.012 20.876 300(1.011 20.876 300
GMH-69|25.89311.620 Junction 3.000 24.273 150
MH-70|23.350|1.450| Open Manhole 1050|3.001 21.900 22513.000 21.975 150
MH-71|23.001|1.786|Open Manhole 1050|3.002 21.215 22513.001 21.215 225
MH-22|21.621|0.802 Junction 1.013 20.819 22511.012 20.819 300
3.002 20.900 225 81
Dummy-MH-23|21.610|1.166 Junction 1.014 20.444 300(1.013 20.519 225
Dummy-MH-24|21.564|1.155 Junction 1.015 20.409 300|1.014 20.409 300
MH-25|21.456|1.154 Junction 1.016 20.377 300]1.015 20.302 300
Dummy-MH-26|21.863|1.517 Junction 1.017 20.346 300|1.016 20.346 300
Dummy-MH-27|22.415|2.110 Junction 1.018 20.305 300(1.017 20.305 300
Dummy-MH-28|22.285|2.021 Junction 1.019 20.264 300(1.018 20.264 300
Dummy-MH-29|22.171|1.988 Junction 1.020 20.183 300(1.019 20.183 300
GMH-71|23.005]1.790 Junction 4.000 21.215 150
MH-72|21.920|1.130| Open Manhole 1050|4.001 20.790 22514.000 20.865 150
MH-73121.706|1.100 | Open Manhole 1050|4.002 20.606 22514.001 20.606 225
Dummy-MH-33(22.412|2.290 Junction 1.021 20.122 300(1.020 20.122 300
4.002 20.277 225 80
OF-1|22.443|2.357|Open Manhole 0 OUTFALL 1.021 20.086 300
MH-34|32.995|1.305|Open Manhole 1050|5.000 31.690 150
MH-35|32.633|1.430 | Open Manhole 1050|5.001 31.203 150(5.000 31.203 150
MH-36|32.244|1.470|Open Manhole 1050(5.002 30.774 150(5.001 30.774 150
Dummy-MH-37 | 23.060|0.300 Junction 5.003 22.760 30015.002 22.910 150
Dummy-MH-38|22.041|0.300 Junction 5.004 21.741 300(5.003 21.741 300
Dummy-MH-39|22.833|1.211 Junction 5.005 21.622 300|5.004 21.622 300
Dummy-MH-40|22.147|1.012 Junction 5.006 21.135 300|5.005 21.135 300
Dummy-MH-41]23.213|2.150 Junction 5.007 21.063 300|5.006 21.063 300
Dummy-MH-42 | 23.324|2.298 Junction 5.008 21.026 300(5.007 21.026 300
Dummy-MH-43]23.005|2.018 Junction 5.009 20.987 300|5.008 20.987 300
Dummy-MH-44 [ 22.756|1.778 Junction 5.010 20.978 300(5.009 20.978 300
Dummy-MH-45(22.830|1.901 Junction 5.011 20.929 300|5.010 20.929 300
Dummy-MH-46 | 22.443|1.626 Junction 5.012 20.817 300|5.011 20.817 300
Dummy-MH-47|22.179|1.408 Junction 5.013 20.771 300|5.012 20.771 300
Dummy-MH-48 [ 21.994|1.262 Junction 5.014 20.732 300(5.013 20.732 300
Dummy-MH-49|22.008|1.313 Junction 5.015 20.695 300|5.014 20.695 300
Dummy-MH-50|21.883|1.218 Junction 5.016 20.665 300(5.015 20.665 300
Dummy-MH-51]21.809|1.176 Junction 5.017 20.633 300|5.016 20.633 300
Dummy-MH-52 | 21.746|1.184 Junction 5.018 20.562 300(5.017 20.562 300
Dummy-MH-53]21.625|1.109 Junction 5.019 20.516 300|5.018 20.516 300
Dummy-MH-54 | 21.588|1.112 Junction 5.020 20.476 300(5.019 20.476 300
Dummy-MH-55|21.470|1.044 Junction 5.021 20.426 300|5.020 20.426 300
Dummy-MH-56 | 21.460|1.073 Junction 5.022 20.387 300(5.021 20.387 300
Dummy-MH-57 [ 21.400|1.054 Junction 5.023 20.346 300|5.022 20.346 300
Dummy-MH-58 | 21.500|1.187 Junction 5.024 20.313 300|5.023 20.313 300
Dummy-MH-59|21.330|1.056 Junction 5.025 20.274 300|5.024 20.274 300
Dummy-MH-60|21.430|1.178 Junction 5.026 20.252 37515.025 20.252 300
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter| Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
MH-74121.140]1.085|Open Manhole 1350(15.027 20.055 45015.026 20.130 375
OF-2{21.251|1.292|Open Manhole 0 OUTFALL 5.027 19.959 450
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)

MH-50 390374.636 225668.635 390374.636 225668.635 Required

MH-51 390320.536 225709.061 390320.536 225709.061 Required

Dummy-MH-3 390284.520 225702.328 No Entry

Dummy-MH-4 390283.977 225708.896 No Entry

Dummy-MH-5 390279.872 225712.670 No Entry

Dummy-MH-6 390269.754 225720.645 No Entry

Dummy-MH-7 390259.421 225729.035 No Entry

Dummy-MH-8 390234.717 225746.747 No Entry

Dummy-MH-9 390208.732 225764.458 No Entry

U/S MH 390428.277 225641.522 390428.277 225641.522 Required

MH-66 390369.338 225684.897 390369.338 225684.897 Required

MH-67 390312.812 225726.563 390312.812 225726.563 Required

MH-68 390250.969 225767.793 390250.969 225767.793 Required

MH-69 390198.585 225797.977 390198.585 225797.977 Required

Dummy-MH-15 390186.937 225778.851 No Entry

Dummy-MH-16 390159.453 225796.233 No Entry

Dummy-MH-17 390139.140 225808.902 No Entry

Dummy-MH-18 390121.050 225819.701 No Entry

GMH-69 390198.597 225798.031 No Entry

MH-70 390119.832 225841.363 390119.832 225841.363 Required

MH-71 390099.674 225850.701 390099.674 225850.701 Required

MH-22 390096.513 225831.791 No Entry

Dummy-MH-23 390064.418 225847.694 No Entry
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Name

Dummy-MH-24

MH-25

Dummy-MH-26

Dummy-MH-27

Dummy-MH-28

Dummy-MH-29

GMH-71

MH-72

MH-73

Dummy-MH-33

OF-1

MH-34

MH-35

MH-36

Dummy-MH-37

Dummy-MH-38

Dummy-MH-39

Dummy-MH-40

Dummy-MH-41

Dummy-MH-42

Dummy-MH-43

Dummy-MH-44

Dummy-MH-45

Dummy-MH-46

Dummy-MH-47

Dummy-MH-48

Manhole
Easting

(m)

390049

390021.

390013.

390006.

389996.

389985.

390099.

390014.

389971.

389960.

389946.

390431.

390389.

390364.

390382.

390372.

390358.

390178.

390151.

390138.

390125.

390123.

390112.

390096.

390079.

390065.

.741

371

025

772

745

499

491

611

861

484

102

399

787

736

904

542

053

525

816

527

634

018

046

314

742

702

Manhole Schedules for Storm

Manhole Intersection Intersection
Northing Easting Northing
(m) (m) (m)

225855.791

225870.600

225875.273

225879.222

225884.697

225891.730

225850.618

225895.889 390014.611 225895.889

225921.473 389971.861 225921.473

225909.105

225920.169

225652.740 390431.399 225652.740

225683.292 390389.787 225683.292

225701.832 390364.736 225701.832

225731.320

225741.030

225754.966

225830.717

225841.515

225848.070

225856.901

225859.120

225865.725

225869.650

225877.706

225884.381

Manhole
Access

No

No

Entry

Entry

Entry

Entry

Entry

Entry

Entry

Required

Required

No

No

Entry

Entry

Required

Required

Required

No

No

Entry

Entry

Entry

Entry

Entry

Entry

Entry

Entry

Entry

Entry

Entry

Entry
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MH Manhole

Name Easting

(m)

Dummy-MH-49 390052.582

Dummy-MH-50 390042.224

Dummy-MH-51 390030.716

Dummy-MH-52 390019.898

Dummy-MH-53 390003.671

Dummy-MH-54 389989.861

Dummy-MH-55 389974.398

Dummy-MH-56 389958.266

Dummy-MH-57 389942.019

Dummy-MH-58 389929.475

Dummy-MH-59 389915.034

Dummy-MH-60 389906.990

MH-74 389880.829

OF-2 389851.537

Manhole Schedules for Storm

Manhole Intersection Intersection Manhole Layout

Northing Easting Northing Access (North)
(m) (m) (m)
225890.825 No Entry
225896.580 No Entry
225902.334 No Entry
225907.628 No Entry
225915.914 No Entry
225923.624 No Entry
225934.203 No Entry
225945.184 No Entry
225958.059 No Entry
225968.419 No Entry
225981.018 No Entry
225987.828 No Entry
226013.290 389880.829 226013.290 Required
226051.432 No Entry
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PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH
Sect (mm) Name (m) (m) (m) Connection
1.000 o 150 MH-50 32.594 31.211 1.233 Open Manhole
1.001 o 150 MH-51 31.324 29.973 1.201 Open Manhole
1.002 2 \ / 300 Dummy-MH-3 22.073 21.773 0.000 Junction
1.003 2 \ / 300 Dummy-MH-4 22.297 21.760 0.237 Junction
1.004 2 \ / 300 Dummy-MH-5 22.245 21.708 0.237 Junction
1.005 2 \_/ 300 Dummy-MH-6 22.169 21.632 0.237 Junction
1.006 2 \ / 300 Dummy-MH-7 22.093 21.556 0.237 Junction
1.007 2 \_/ 300 Dummy-MH-8 21.932 21.395 0.237 Junction
1.008 2 \ / 300 Dummy-MH-9 21.803 21.266 0.237 Junction
2.000 o 150 U/S MH 33.251 31.901 1.200 Open Manhole
2.001 o 150 MH-66 32.700 31.350 1.200 Open Manhole
2.002 o 225 MH-67 31.010 29.235 1.550 Open Manhole
2.003 o 225 MH-68 28.200 26.710 1.265 Open Manhole
2.004 o 225 MH-69 25.894 24.273 1.396 Open Manhole
1.009 2 \ / 300 Dummy-MH-15 21.702 21.165 0.237 Junction
1.010 2 \_/ 300 Dummy-MH-16 21.548 21.011 0.237 Junction
1.011 2 \ / 300 Dummy-MH-17 21.457 20.920 0.237 Junction
1.012 2 \_/ 300 Dummy-MH-18 21.709 20.876 0.533 Junction
3.000 o 150 GMH-69 25.893 24.273 1.470 Junction
3.001 o 225 MH-70 23.350 21.900 1.225 Open Manhole
3.002 o 225 MH-71 23.001 21.215 1.561 Open Manhole
1.013 o 225 MH-22 21.621 20.819 0.577 Junction
1.014 2 \ / 300 Dummy-MH-23 21.610 20.444 0.866 Junction
1.015 2 \_/ 300 Dummy-MH-24 21.564 20.409 0.855 Junction
1.016 o 300 MH-25 21.456 20.377 0.779 Junction
1.017 2 \_/ 300 Dummy-MH-26 21.863 20.346 1.217 Junction
1.018 2 \_/ 300 Dummy-MH-27 22.415 20.305 1.810 Junction
1.019 2 \_/ 300 Dummy-MH-28 22.285 20.264 1.721 Junction
1.020 2 \ / 300 Dummy-MH-29 22.171 20.183 1.688 Junction
4.000 o 150 GMH-71 23.005 21.215 1.640 Junction
4.001 o 225 MH-72 21.920 20.790 0.905 Open Manhole
4.002 o 225 MH-73 21.706 20.606 0.875 Open Manhole
Downstream Manhole

PN Length Slope MH C.Level I.Level D.Depth MH
(m) (1:X) Name (m) (m) (m) Connection
1.000 67.536 54.6 MH-51 31.324 29.973 1.201 Open Manhole
1.001 36.640 4.6 Dummy-MH-3 22.073 21.923 0.000 Junction
1.002 6.590 500.0 Dummy-MH-4 22.297 21.760 0.237 Junction
1.003 5.577 107.3 Dummy-MH-5 22.245 21.708 0.237 Junction
1.004 12.883 169.5 Dummy-MH-6 22.169 21.632 0.237 Junction
1.005 13.309 175.1 Dummy-MH-7 22.093 21.556 0.237 Junction
1.006 30.398 188.8 Dummy-MH-8 21.932 21.395 0.237 Junction
1.007 31.447 243.8 Dummy-MH-9 21.803 21.266 0.237 Junction
1.008 26.118 258.6 Dummy-MH-15 21.702 21.165 0.237 Junction
2.000 73.179 132.8 MH-66 32.700 31.350 1.200 Open Manhole
2.001 70.223 34.4 MH-67 31.010 29.310 1.550 Open Manhole
2.002 74.327 29.4 MH-68 28.200 26.710 1.265 Open Manhole
2.003 60.457 24.8 MH-69 25.894 24.273 1.396 Open Manhole
2.004 22.394 8.0 Dummy-MH-15 21.702 21.477 0.000 Junction
1.009 32.520 211.2 Dummy-MH-16 21.548 21.011 0.237 Junction
1.010 23.940 263.1 Dummy-MH-17 21.457 20.920 0.237 Junction
1.011 21.068 478.8 Dummy-MH-18 21.709 20.876 0.533 Junction
1.012 27.354 479.9 MH-22 21.621 20.819 0.502 Junction
3.000 89.898 39.1 MH-70 23.350 21.975 1.225 Open Manhole
3.001 22.216 32.4 MH-71 23.001 21.215 1.561 Open Manhole
3.002 19.172 60.9 MH-22 21.621 20.900 0.496 Junction
1.013 35.819 119.4 Dummy-MH-23 21.610 20.519 0.866 Junction
1.014 16.762 478.9 Dummy-MH-24 21.564 20.409 0.855 Junction
1.015 32.003 299.1 MH-25 21.456 20.302 0.854 Junction
1.016 9.565 305.0 Dummy-MH-26 21.863 20.346 1.217 Junction
1.017 7.395 180.4 Dummy-MH-27 22.415 20.305 1.810 Junction
1.018 11.425 278.7 Dummy-MH-28 22.285 20.264 1.721 Junction
1.019 13.263 163.7 Dummy-MH-29 22.171 20.183 1.688 Junction
1.020 30.458 500.0 Dummy-MH-33 22.412 20.122 1.990 Junction
4.000 96.198 274.9 MH-72 21.920 20.865 0.905 Open Manhole
4.001 49.820 270.8 MH-73 21.706 20.606 0.875 Open Manhole
4.002 16.805 51.1 Dummy-MH-33 22.412 20.277 1.910 Junction

MH DIAM.,
(mm)

MH DIAM.
(mm)

L*W

1050
1050

1050
1050
1050
1050
1050

1050
1050

1050
1050

, L*W

1050

1050
1050
1050
1050

1050
1050

1050
1050
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PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth
Sect (mm) Name (m) (m) (m)
1.021 2 \ / 300 Dummy-MH-33 22.412 20.122 1.990
5.000 o 150 MH-34 32.995 31.690 1.155
5.001 o 150 MH-35 32.633 31.203 1.280
5.002 o 150 MH-36 32.244 30.774 1.320
5.003 2 \_/ 300 Dummy-MH-37 23.060 22.760 0.000
5.004 2 \ / 300 Dummy-MH-38 22.041 21.741 0.000
5.005 2 \_/ 300 Dummy-MH-39 22.833 21.622 0.911
5.006 2 \_/ 300 Dummy-MH-40 22.147 21.135 0.712
5.007 2 \_/ 300 Dummy-MH-41 23.213 21.063 1.850
5.008 2 \ / 300 Dummy-MH-42 23.324 21.026 1.998
5.009 2 \ / 300 Dummy-MH-43 23.005 20.987 1.718
5.010 o 300 Dummy-MH-44 22.756 20.978 1.478
5.011 2 \ / 300 Dummy-MH-45 22.830 20.929 1.601
5.012 2 \ / 300 Dummy-MH-46 22.443 20.817 1.326
5.013 2 \_/ 300 Dummy-MH-47 22.179 20.771 1.108
5.014 2 \ / 300 Dummy-MH-48 21.994 20.732 0.962
5.015 2 \_/ 300 Dummy-MH-49 22.008 20.695 1.013
5.016 2 \ / 300 Dummy-MH-50 21.883 20.665 0.918
5.017 2 \_/ 300 Dummy-MH-51 21.809 20.633 0.876
5.018 2 \_/ 300 Dummy-MH-52 21.746 20.562 0.884
5.019 2 \ / 300 Dummy-MH-53 21.625 20.516 0.809
5.020 2 \ / 300 Dummy-MH-54 21.588 20.476 0.812
5.021 2 \_/ 300 Dummy-MH-55 21.470 20.426 0.744
5.022 2 \ / 300 Dummy-MH-56 21.460 20.387 0.773
5.023 2 \_/ 300 Dummy-MH-57 21.400 20.346 0.754
5.024 2 \ / 300 Dummy-MH-58 21.500 20.313 0.887
5.025 2 \_/ 300 Dummy-MH-59 21.330 20.274 0.756
5.026 o 375 Dummy-MH-60 21.430 20.252 0.803
5.027 o 450 MH-74 21.140 20.055 0
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth
(m) (1:X) Name (m) (m) (m)
1.021 18.145 500.0 OF-1 22.443 20.086 2.057
5.000 51.623 106.0 MH-35 32.633 31.203 1.280
5.001 31.166 72.6 MH-36 32.244 30.774 1.320
5.002 34.636 4.4 Dummy-MH-37 23.060 22.910 0.000
5.003 14.201 13.9 Dummy-MH-38 22.041 21.741 0.000
5.004 20.103 168.9 Dummy-MH-39 22.833 21.622 0.911
5.005 194.855 400.1 Dummy-MH-40 22.147 21.135 0.712
5.006 28.810 400.1 Dummy-MH-41 23.213 21.063 1.850
5.007 14.818 400.5 Dummy-MH-42 23.324 21.026 1.998
5.008 15.627 400.7 Dummy-MH-43 23.005 20.987 1.718
5.009 3.430 381.1 Dummy-MH-44 22.756 20.978 1.478
5.010 12.807 261.4 Dummy-MH-45 22.830 20.929 1.601
5.011 16.214 144.8 Dummy-MH-46 22.443 20.817 1.326
5.012 18.427 400.6 Dummy-MH-47 22.179 20.771 1.108
5.013 15.546 398.6 Dummy-MH-48 21.994 20.732 0.962
5.014 14.617 395.1 Dummy-MH-49 22.008 20.695 1.013
5.015 11.849 395.0 Dummy-MH-50 21.883 20.665 0.918
5.016 12.867 402.1 Dummy-MH-51 21.809 20.633 0.876
5.017 12.044 169.6 Dummy-MH-52 21.746 20.562 0.884
5.018 18.220 396.1 Dummy-MH-53 21.625 20.516 0.809
5.019 15.817 395.4 Dummy-MH-54 21.588 20.476 0.812
5.020 18.735 374.7 Dummy-MH-55 21.470 20.426 0.744
5.021 19.515 500.0 Dummy-MH-56 21.460 20.387 0.773
5.022 20.731 500.0 Dummy-MH-57 21.400 20.346 0.754
5.023 16.269 493.0 Dummy-MH-58 21.500 20.313 0.887
5.024 19.164 500.0 Dummy-MH-59 21.330 20.274 0.756
5.025 10.539 470.8 Dummy-MH-60 21.430 20.252 0.878
5.026 36.507 300.0 MH-74 21.140 20.130 0.635
5.027 48.092 500.0 OF-2 21.251 19.959 0.842

MH MH DIAM., L*W
Connection (mm)
Junction

Open Manhole
Open Manhole
Open Manhole

Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction

.635 Open Manhole

MH
Connection

Open Manhole

Open Manhole
Open Manhole
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Open Manhole
Open Manhole

1050
1050
1050

1350

MH DIAM.,
(mm)

L*W

1050
1050

1350
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Pipe
Number

N PR e e

NN

[ R N N N e e e e R I I N RS S N

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

.001
.002

.017

PIMP
Type

Classification

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

.004 -
.009
.010
.011
.012
.000
.001 -
.002 -
.013
.014
.015
.016
.017
.018
.019
.020
.000
.001
.002 -
.021
.000

Classification
Classification
Classification
Classification
Classification

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

Classification
Classification
Classification
Classification
Classification
Classification
Classification

.002 -
.003 -
.004

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

.010 -
.011

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

Area Summary for Storm

PIMP
Name

Carriage way &

Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Central Reserve
Carriage way &
Central Reserve
Central Reserve
Carriage way &
Carriage way &

R 2 2 22 &

Carriage way &
Central Reserve
Carriage way &

Carriage way &

Carriage way
Carriage way
Carriage way
Carriage way
Central Reserve

R 2 2

Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Central Reserve
Central Reserve

R 22 2 22 R R R R

Carriage way &
Carriage way &

Carriage way &
Carriage way &

Carriage way &

Carriage way &

Carriage way &
Carriage way &

Carriage way &
Carriage way &

Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way
Carriage way

R R 2R R R R

Carriage way &
Carriage way &
Carriage way &

Carriage way &
Carriage way &
Carriage way &

Carriage way &

Carriage way &
Carriage way &

Carriage way &
Carriage way &

Carriage way &
Carriage way &

Footway

Footway
Footway
Footway
Footway
Footway
unpaved
Footway
unpaved
unpaved
Footway
Footway

Verge
Footway
unpaved
Footway

Verge
Footway
Footway
Footway
Footway
Footway
unpaved

Footway
Footway
Footway
Footway
Footway
Footway
Footway
Footway
unpaved
unpaved
Footway
Footway

Verge
Footway
Footway

Verge
Footway

Footway

Verge
Footway
Footway

Verge
Footway
Footway

Verge
Footway
Footway
Footway
Footway
Footway
Footway
Footway
Footway
Footway
Footway
Footway
Footway

Verge
Footway
Footway
Footway

Verge
Footway

Verge
Footway
Footway

Verge
Footway
Footway

Verge
Footway
Footway

PIMP

(%)

100
100
100
100
100
100
100
100
100

20
100

20

20
100
100

50
100

20
100

50
100
100
100
100
100
100

20
100
100
100
100
100
100
100
100
100
100

20

20
100
100
100

50
100
100

50
100
100
100
100

50
100
100

50
100
100

50
100
100
100
100
100
100
100
100
100
100
100
100
100

50
100
100
100

50
100

50
100
100

50
100
100

50
100
100

Gross
Area (ha) Area (ha)

O O O O O O OO O OO OO OO0 OO OO0 OO OO OO0OOOOO0O OO0 O0O0OOOO0O0OOO0OOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOoOOoO

.077
.000
.000
.000
.024
.010
.011
.023
.023
.022
.023
.021
.026
.012
.055
.011
.009
.026
.046
.008
.006
.000
.021
.024
.018
.019
.033
.000
.000
.025
.042
.009
.022
.009
.005
.008
.009
.042
.011
.000
.022
.043
.007
.007
.022
.004
.004
.000
.000
.014
.002
.002
.017
.002
.003
.026
.005
.003
.024
.003
.015
.002
.026
.003
.012
.003
.000
.011
.006
.030
.002
.003
.017
.002
.002
.013
.002
.002
.011
.002
.001
.009
.002
.001
.009

Imp.

O O O O O O OO O OO OO OO0 OO OO OOO OO0 OO0 OOOO0O OO0 O0O0OOO0OOO0OOO0OOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOoO

.077
.000
.000
.000
.024
.010
.011
.023
.023
.004
.023
.004
.005
.012
.055
.006
.009
.005
.046
.004
.006
.000
.021
.024
.018
.019
.007
.000
.000
.025
.042
.009
.022
.009
.005
.008
.009
.008
.002
.000
.022
.043
.004
.007
.022
.002
.004
.000
.000
.014
.001
.002
.017
.001
.003
.026
.002
.003
.024
.003
.015
.002
.026
.003
.012
.003
.000
.011
.006
.030
.001
.003
.017
.002
.001
.013
.001
.002
.011
.001
.001
.009
.001
.001
.009

Pipe Total

(ha)

o eoleoleleoleololBoleoloBeoloBoloBohohoBoloolohoBolhoBohohoBohohoBoBoBohoBohhohoBohooBohoBolhoBhohohoBohohohoBhoBohoBohoho oo oo ool o oo o oo BoBoBohoholho oo oo oo oo Ne)

.077
.000
.000
.000
.024
.010
.011
.023
.023
.004
.028
.004
.005
.017
.071
.077
.086
.005
.051
.056
.062
.000
.021
.024
.018
.019
.007
.000
.000
.025
.042
.009
.022
.009
.005
.008
.009
.008
.002
.000
.022
.043
.047
.054
.022
.024
.028
.000
.000
.014
.015
.018
.017
.018
.021
.026
.029
.031
.024
.027
.015
.018
.026
.028
.040
.043
.000
.011
.017
.030
.031
.034
.017
.019
.020
.013
.014
.016
.011
.012
.014
.009
.010
.011
.009
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PIMP
Type

Pipe
Number

Classification
Classification
5.018 Classification
Classification
Classification
5.019 Classification
Classification
Classification
5.020 Classification
Classification
Classification
5.021 Classification
Classification
Classification
5.022 Classification
Classification
Classification
5.023 Classification
Classification
Classification
5.024 Classification
Classification
Classification
5.025 Classification
Classification
Classification
5.026 Classification
Classification
Classification
Classification
Classification
Classification
5.027 Classification
Classification
Classification
Classification

Area Summary for Storm

PIMP PIMP Gross
Name (%)

Verge 50 0.002

Carriage way & Footway 100 0.001
Carriage way & Footway 100 0.009
Carriage way & Footway 100 0.001
Verge 50 0.002

Carriage way & Footway 100 0.014
Carriage way & Footway 100 0.001
Verge 50 0.002

Carriage way & Footway 100 0.021
Verge 50 0.003

Carriage way & Footway 100 0.003
Carriage way & Footway 100 0.011
Carriage way & Footway 100 0.001
Verge 50 0.001

Carriage way & Footway 100 0.026
Carriage way & Footway 100 0.002
Verge 50 0.002

Carriage way & Footway 100 0.026
Carriage way & Footway 100 0.002
Verge 50 0.003

Carriage way & Footway 100 0.018
Carriage way & Footway 100 0.001
Verge 50 0.002

Carriage way & Footway 100 0.026
Carriage way & Footway 100 0.004
Verge 50 0.003

Carriage way & Footway 100 0.033
Verge 50 0.011

Carriage way & Footway 100 0.003
Carriage way & Footway 100 0.003
Verge 50 0.002

Carriage way & Footway 100 0.003
Carriage way & Footway 100 0.011
Carriage way & Footway 100 0.016
Verge 50 0.014

Carriage way & Footway 100 0.005
Total

1.415

Imp.

Area (ha) Area (ha)

.001
.001
.009
.001
.001
.014
.001
.001
.021
.002
.003
.011
.001
.000
.026
.002
.001
.026
.002
.001
.018
.001
.001
.026
.004
.002
.033
.005
.003
.003
.001
.003
.011
.016
.007
0.005
Total
1.223

O O O O O O OO O OO OO OO0 OO O0OOOO0OOOO0OO0OOOoOoOoOoOOo oo

Pipe Total
(ha)

.010
.012
.009
.010
.011
.014
.015
.016
.021
.023
.026
.011
.012
.012
.026
.027
.029
.026
.028
.030
.018
.019
.021
.026
.030
.032
.033
.039
.041
.044
.045
.048
.011
.027
.034
.039
Total
1.223

O O O O O O O OO OO OO O OO OO OO0 O0O0O0O0OO0O0O0 OO0 OoOOoOo0ooo o oo
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PN

.000
.001
.002
.003
.004
.005
.006
.007
.008
.000
.001
.002
.003
.004
.009
.010
.011
.012
.000
.001
.002
.013
.014
.015
.016
.017
.018
.019
.020
.000
.001
.002
.021
.000
.001
.002
.003
.004
.005
.006
.007
.008
.009
.010
.011
.012
.013
.014
.015
.016
.017
.018
.019
.020
.021
.022
.023
.024
.025
.026
.027

oo oo OO OO Or OO0 OO0 Ot OO0 OSSP R R RPRPRR R WOWOORRPRRPNDMNMNMNNNNRERRRRRRRR

USMH

Name
MH-50
MH-51
Dummy-MH-3
Dummy-MH-4
Dummy-MH-5
Dummy-MH-6
Dummy-MH-7
Dummy-MH-8
Dummy-MH-9
U/S MH
MH-66
MH-67
MH-68
MH-69

Dummy-MH-15
Dummy-MH-16
Dummy-MH-17
Dummy-MH-18
GMH-69
MH-70

MH-71

MH-22
Dummy-MH-23
Dummy-MH-24
MH-25
Dummy-MH-26
Dummy-MH-27
Dummy-MH-28
Dummy-MH-29
GMH-71
MH-72

MH-73
Dummy-MH-33
MH-34

MH-35

MH-36
Dummy-MH-37
Dummy-MH-38
Dummy-MH-39
Dummy-MH-40
Dummy-MH-41
Dummy-MH-42
Dummy-MH-43
Dummy-MH-44
Dummy-MH-45
Dummy-MH-46
Dummy-MH-47
Dummy-MH-48
Dummy-MH-49
Dummy-MH-50
Dummy-MH-51
Dummy-MH-52
Dummy-MH-53
Dummy-MH-54
Dummy-MH-55
Dummy-MH-56
Dummy-MH-57
Dummy-MH-58
Dummy-MH-59
Dummy-MH-60
MH-74

Network Classifications for Storm

Pipe Min Cover Max Cover Pipe Type MH
Dia Depth Depth Dia Width
(mm) (m) (m) (mm)  (mm)
150 1.201 1.433 Unclassified 1050 0
150 0.000 3.407 Unclassified 1050 0
300 0.000 0.237 Unclassified
300 0.236 0.237 Unclassified
300 0.237 0.238 Unclassified
300 0.235 0.237 Unclassified
300 0.234 0.237 Unclassified
300 0.237 0.237 Unclassified
300 0.236 0.237 Unclassified
150 1.200 1.328 Unclassified 1050 0
150 1.200 1.559 Unclassified 1050 0
225 1.265 1.550 Unclassified 1050 0
225 1.242 1.396 Unclassified 1050 0
225 1.396 1.985 Unclassified 1050 0
300 0.235 0.239 Unclassified
300 0.234 0.237 Unclassified
300 0.213 0.533 Unclassified
300 0.350 0.533 Unclassified
150 1.189 1.470 Unclassified
225 1.187 1.561 Unclassified 1050 0
225 0.496 1.561 Unclassified 1050 0
225 0.577 0.866 Unclassified
300 0.855 0.866 Unclassified
300 0.854 2.057 Unclassified
300 0.779 1.644 Unclassified
300 1.217 1.810 Unclassified
300 1.721 1.943 Unclassified
300 1.688 1.721 Unclassified
300 1.688 1.990 Unclassified
150 0.905 1.640 Unclassified
225 0.875 0.918 Unclassified 1050 0
225 0.875 1.910 Unclassified 1050 0
300 1.990 2.061 Unclassified
150 1.155 1.327 Unclassified 1050 0
150 1.280 1.347 Unclassified 1050 0
150 1.320 1.320 Unclassified 1050 0
300 0.000 0.000 Unclassified
300 0.000 0.911 Unclassified
300 0.601 1.030 Unclassified
300 0.712 1.850 Unclassified
300 1.850 1.998 Unclassified
300 1.718 1.998 Unclassified
300 1.478 1.718 Unclassified
300 1.236 1.601 Unclassified
300 1.292 1.601 Unclassified
300 1.108 1.326 Unclassified
300 0.962 1.115 Unclassified
300 0.933 1.058 Unclassified
300 0.918 1.013 Unclassified
300 0.876 0.918 Unclassified
300 0.876 0.886 Unclassified
300 0.809 0.884 Unclassified
300 0.793 0.821 Unclassified
300 0.670 0.822 Unclassified
300 0.709 0.773 Unclassified
300 0.754 0.773 Unclassified
300 0.754 0.887 Unclassified
300 0.756 1.026 Unclassified
300 0.752 0.878 Unclassified
375 0.609 0.803 Unclassified
450 0.635 0.842 Unclassified 1350 0
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L
Pipe Number Name (m) (m) I. Level (mm)
(m)
1.021 OF-1 22.443 20.086 0.000 0

Pipe Number

Free Flowing Outfall Details for Storm

Outfall

5.027

Outfall C. Level I. Level
Name (m) (m) I.
OF-2 21.251 19.959

Min D,L
Level (mm)

(m)

0.000 0

Dep
(m

1.
1.

=

MH MH Ring

th
)

233
201

.200
.200
.550
.265
.396

.225
.561

.905
.875

.155
.280
.320

MH Type

Unclassified
Unclassified
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Unclassified
Unclassified
Unclassified
Unclassified
Unclassified
Junction
Junction
Junction
Junction
Junction
Unclassified
Unclassified
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Unclassified
Unclassified
Junction
Unclassified
Unclassified
Unclassified
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction

0.635 Unclassified

(mm)
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Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000
Areal Reduction Factor 1.000
Hot Start (mins)

Hot Start Level (mm) 0

Number of Input Hydrographs O

Rainfall Model
Return Period (years)

Manhole Headloss Coeff (Global) 0.500

Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (1l/per/day) 0.000
0 Additional Flow - % of Total Flow 40.000
MADD Factor * 10m3/ha Storage 2.000

Inlet Coeffiecient 0.800

Run Time (mins) 60
Output Interval (mins) 1

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

Synthetic Rainfall Details

FSR M5-60 (mm) 18.200
1 Ratio R 0.370

Cv (Summer) 1.000
Cv (Winter) 0.840

Region England and Wales Profile Type Summer Storm Duration (mins) 30
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Simulation Criteria
Manhole Headloss Coeff (Global) 0.500
Foul Sewage per hectare (1/s) 0.000
0 Additional Flow - % of Total Flow 40.000 Flow per Person per Day

Areal Reduction Factor 1.000
Hot Start (mins) 0
Hot Start Level (mm)

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

Synthetic Rainfall Details
FSR M5-60 (mm) 18.200 Cv
Ratio R 0.370 Cv

1.000
1.000

Rainfall Model
Region England and Wales

(Summer)
(Winter)

Margin for Flood Risk Warning (mm) 0.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD 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) 1, 5, 30, 100
Climate Change (%) 0, 0, 0, O
Water Surcharged Flooded
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?3)
1.000 MH-50 15 Summer 1 +0% 5/15 Summer 100/15 Summer 31.306 -0.055 0.000
1.001 MH-51 15 Summer 1 +0% 30.019 -0.104 0.000
1.002 Dummy-MH-3 15 Summer 1 +0% 21.923 -0.150 0.000
1.003 Dummy-MH-4 15 Summer 1 +0% 21.861 -0.436 0.000
1.004 Dummy-MH-5 15 Summer 1 +0% 21.834 -0.411 0.000
1.005 Dummy-MH-6 15 Summer 1 +0% 21.762 -0.407 0.000
1.006 Dummy-MH-7 15 Summer 1 +0% 21.692 -0.401 0.000
1.007 Dummy-MH-8 15 Summer 1 +0% 21.547 -0.385 0.000
1.008 Dummy-MH-9 15 Summer 1 +0% 21.437 -0.366 0.000
2.000 U/S MH 15 Summer 1 +0% 100/15 Summer 31.967 -0.084 0.000
2.001 MH-66 15 Summer 1 +0% 31.397 -0.103 0.000
2.002 MH-67 15 Summer 1 +0% 29.308 -0.152 0.000
2.003 MH-68 15 Summer 1 +0% 100/15 Summer 26.797 -0.138 0.000
2.004 MH-69 15 Summer 1 +0% 24.339 -0.159 0.000
1.009 Dummy-MH-15 30 Summer 1 +0% 21.374 -0.328 0.000
1.010 Dummy-MH-16 30 Summer 1 +0% 21.243 -0.305 0.000
1.011 Dummy-MH-17 30 Summer 1 +0% 100/30 Summer 100/30 Summer 21.184 -0.273 0.000
1.012 Dummy-MH-18 30 Summer 1 +0% 21.129 -0.580 0.000
3.000 GMH-69 15 Summer 1 +0% 24.295 -0.128 0.000
3.001 MH-70 15 Summer 1 +0% 21.919 -0.206 0.000
3.002 MH-71 15 Summer 1 +0% 100/30 Summer 21.239 -0.201 0.000
1.013 MH-22 30 Summer 1 +0% 5/15 Summer 21.041 -0.003 0.000
1.014 Dummy-MH-23 60 Summer 1 +0% 20.701 -0.909 0.000
1.015 Dummy-MH-24 60 Summer 1 +0% 20.654 -0.910 0.000
1.016 MH-25 60 Summer 1 +0% 30/15 Summer 20.585 -0.092 0.000
1.017 Dummy-MH-26 60 Summer 1 +0% 20.545 -1.318 0.000
1.018 Dummy-MH-27 60 Summer 1 +0% 20.524 -1.890 0.000
1.019 Dummy-MH-28 60 Summer 1 +0% 20.476 -1.809 0.000
1.020 Dummy-MH-29 60 Summer 1 +0% 20.446 -1.725 0.000
4.000 GMH-71 15 Summer 1 +0% 21.257 -0.108 0.000
4.001 MH-72 15 Summer 1 +0% 20.830 -0.185 0.000
4.002 MH-73 15 Summer 1 +0% 20.632 -0.199 0.000
1.021 Dummy-MH-33 60 Summer 1 +0% 20.374 -2.038 0.000
5.000 MH-34 15 Summer 1 +0% 5/15 Summer 100/15 Summer 31.783 -0.057 0.000
5.001 MH-35 15 Summer 1 +0% 5/15 Summer 31.306 -0.047 0.000
5.002 MH-36 15 Summer 1 +0% 30.819 -0.105 0.000
5.003 Dummy-MH-37 15 Summer 1 +0% 22.819 -0.241 0.000
5.004 Dummy-MH-38 15 Summer 1 +0% 21.864 -0.177 0.000
5.005 Dummy-MH-39 15 Summer 1 +0% 21.777 -1.056 0.000
5.006 Dummy-MH-40 30 Summer 1 +0% 21.294 -0.853 0.000
5.007 Dummy-MH-41 30 Summer 1 +0% 21.231 -1.982 0.000
5.008 Dummy-MH-42 30 Summer 1 +0% 21.196 -2.128 0.000
5.009 Dummy-MH-43 30 Summer 1 +0% 21.156 -1.849 0.000
5.010 Dummy-MH-44 30 Summer 1 +0% 100/15 Summer 21.109 -0.169 0.000
5.011 Dummy-MH-45 30 Summer 1 +0% 21.066 -1.764 0.000
5.012 Dummy-MH-46 30 Summer 1 +0% 21.013 -1.430 0.000
5.013 Dummy-MH-47 30 Summer 1 +0% 20.972 -1.207 0.000
5.014 Dummy-MH-48 30 Summer 1 +0% 20.936 -1.058 0.000
5.015 Dummy-MH-49 30 Summer 1 +0% 20.898 -1.110 0.000
5.016 Dummy-MH-50 30 Summer 1 +0% 20.865 -1.018 0.000
5.017 Dummy-MH-51 30 Summer 1 +0% 20.814 -0.995 0.000
5.018 Dummy-MH-52 30 Summer 1 +0% 20.788 -0.958 0.000
5.019 Dummy-MH-53 30 Summer 1 +0% 20.746 -0.879 0.000
5.020 Dummy-MH-54 30 Summer 1 +0% 20.711 -0.877 0.000
5.021 Dummy-MH-55 30 Summer 1 +0% 20.674 -0.796 0.000
5.022 Dummy-MH-56 60 Summer 1 +0% 20.636 -0.824 0.000
5.023 Dummy-MH-57 60 Summer 1 +0% 20.593 -0.807 0.000
5.024 Dummy-MH-58 60 Summer 1 +0% 20.556 -0.943 0.000
5.025 Dummy-MH-59 60 Summer 1 +0% 20.504 -0.826 0.000
5.026 Dummy-MH-60 60 Summer 1 +0% 100/30 Summer 20.415 -0.212 0.000

MADD Factor * 10m3/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day)

0.000
Pipe
Flow / Overflow Flow
Cap. (1/s) (1/s)
0.70 16.5
0.20 16.4
0.19 16.3
0.03 16.3
0.04 20.3
0.05 21.4
0.05 22.4
0.06 24.3
0.07 26.0
0.36 5.5
0.21 6.3
0.22 21.0
0.31 31.8
0.19 31.7
0.12 50.5
0.13 50.6
0.19 50.3
0.06 50.8
0.05 1.5
0.02 1.4
0.02 1.4
1.00 47.5
0.03 49.7
0.02 49.7
0.82 50.4
0.01 50.6
0.00 50.8
0.00 51.1
0.01 51.4
0.17 1.8
0.07 2.1
0.03 2.1
0.01 52.5
0.67 11.3
0.80 16.1
0.19 16.0
0.04 16.1
0.15 18.9
0.01 18.9
0.01 18.3
0.00 20.0
0.00 21.0
0.00 24.2
0.39 24.1
0.00 25.7
0.01 29.4
0.01 31.8
0.02 33.5
0.01 35.1
0.02 36.3
0.01 37.1
0.02 37.6
0.02 38.2
0.02 39.3
0.03 39.2
0.03 39.7
0.03 40.8
0.02 41.6
0.04 43.0
0.39 44.9
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US/MH Level
PN Name Status Exceeded
.000 MH-50 OK 3
.001 MH-51 OK
.002 Dummy-MH-3 OK
.003 Dummy-MH-4 OK
.004 Dummy-MH-5 OK
.005 Dummy-MH-6 OK
.006 Dummy-MH-7 OK
.007 Dummy-MH-8 OK
.008 Dummy-MH-9 OK
.000 U/S MH OK
.001 MH-66 OK
.002 MH-67 OK
.003 MH-68 OK
.004 MH-69 OK
.009 Dummy-MH-15 OK
.010 Dummy-MH-16 OK
.011 Dummy-MH-17 OK 5
.012 Dummy-MH-18 OK
.000 GMH-69 OK*
.001 MH-70 OK
.002 MH-71 OK
.013 MH-22 OK*
.014 Dummy-MH-23 OK
.015 Dummy-MH-24 OK
.016 MH-25 OK*
.017 Dummy-MH-26 OK
.018 Dummy-MH-27 OK
.019 Dummy-MH-28 OK
.020 Dummy-MH-29 OK
.000 GMH-71 OK*
.001 MH-72 OK
.002 MH-73 OK
.021 Dummy-MH-33 OK
.000 MH-34 OK 3
.001 MH-35 OK
.002 MH-36 OK
.003 Dummy-MH-37 OK
.004 Dummy-MH-38 OK
.005 Dummy-MH-39 OK
.006 Dummy-MH-40 OK
.007 Dummy-MH-41 OK
.008 Dummy-MH-42 OK
.009 Dummy-MH-43 OK
.010 Dummy-MH-44 OK*
.011 Dummy-MH-45 OK
.012 Dummy-MH-46 OK
.013 Dummy-MH-47 OK
.014 Dummy-MH-48 OK
.015 Dummy-MH-49 OK
.016 Dummy-MH-50 OK
.017 Dummy-MH-51 OK
.018 Dummy-MH-52 OK
.019 Dummy-MH-53 OK
.020 Dummy-MH-54 OK
.021 Dummy-MH-55 OK
.022 Dummy-MH-56 OK
.023 Dummy-MH-57 OK
.024 Dummy-MH-58 OK
.025 Dummy-MH-59 OK
.026 Dummy-MH-60 OK*
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1 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Water Surcharged Flooded

Pipe
US/MH Return Climate First (X) First (Y) First (2Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m2) Cap. (1/s) (1/s) Status
5.027 MH-74 60 Summer 1 +0% 100/60 Summer 20.241 -0.264 0.000 0.36 46.4 OK
US/MH Level

PN Name Exceeded

5.027 MH-74
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5 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m3/ha Storage 2.000
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 40.000 Flow per Person per Day (l/per/day) 0.000
Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.200 Cv (Summer) 1.000
Region England and Wales Ratio R 0.370 Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 0.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD 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) 1, 5, 30, 100
Climate Change (%) 0, 0, 0, O
Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?3) Cap. (1/s) (1/s)
1.000 MH-50 15 Summer 5 +0% 5/15 Summer 100/15 Summer 31.567 0.206 0.000 1.07 25.2
1.001 MH-51 15 Summer 5 +0% 30.030 -0.093 0.000 0.31 25.2
1.002 Dummy-MH-3 15 Summer 5 +0% 21.957 -0.116 0.000 0.29 25.1
1.003 Dummy-MH-4 15 Summer 5 +0% 21.885 -0.412 0.000 0.04 25.2
1.004 Dummy-MH-5 15 Summer 5 +0% 21.865 -0.380 0.000 0.06 30.9
1.005 Dummy-MH-6 15 Summer 5 +0% 21.796 -0.373 0.000 0.07 33.2
1.006 Dummy-MH-7 15 Summer 5 +0% 21.727 -0.366 0.000 0.08 35.3
1.007 Dummy-MH-8 15 Summer 5 +0% 21.587 -0.345 0.000 0.10 39.0
1.008 Dummy-MH-9 30 Summer 5 +0% 21.487 -0.316 0.000 0.11 42.3
2.000 U/S MH 15 Summer 5 +0% 100/15 Summer 31.991 -0.060 0.000 0.61 9.2
2.001 MH-66 15 Summer 5 +0% 31.412 -0.088 0.000 0.34 10.3
2.002 MH-67 15 Summer 5 +0% 29.332 -0.128 0.000 0.38 35.2
2.003 MH-68 15 Summer 5 +0% 100/15 Summer 26.827 -0.108 0.000 0.53 53.3
2.004 MH-69 15 Summer 5 +0% 24.359 -0.139 0.000 0.31 53.2
1.009 Dummy-MH-15 30 Summer 5 +0% 21.430 -0.272 0.000 0.20 84.3
1.010 Dummy-MH-16 30 Summer 5 +0% 21.313 -0.235 0.000 0.22 84.3
1.011 Dummy-MH-17 30 Summer 5 +0% 100/30 Summer 100/30 Summer 21.277 -0.180 0.000 0.30 79.6
1.012 Dummy-MH-18 30 Summer 5 +0% 21.257 -0.452 0.000 0.09 73.0
3.000 GMH-69 15 Summer 5 +0% 24.302 -0.121 0.000 0.09 2.4
3.001 MH-70 15 Summer 5 +0% 21.925 -0.200 0.000 0.03 2.4
3.002 MH-71 15 Summer 5 +0% 100/30 Summer 21.244 -0.196 0.000 0.04 2.4
1.013 MH-22 30 Summer 5 +0% 5/15 Summer 21.238 0.194 0.000 1.29 61.3
1.014 Dummy-MH-23 30 Summer 5 +0% 20.735 -0.875 0.000 0.04 63.2
1.015 Dummy-MH-24 60 Summer 5 +0% 20.695 -0.869 0.000 0.03 62.4
1.016 MH-25 60 Summer 5 +0% 30/15 Summer 20.645 -0.032 0.000 1.00 61.4
1.017 Dummy-MH-26 60 Summer 5 +0% 20.563 -1.300 0.000 0.01 62.3
1.018 Dummy-MH-27 60 Summer 5 +0% 20.542 -1.873 0.000 0.01 62.8
1.019 Dummy-MH-28 60 Summer 5 +0% 20.499 -1.785 0.000 0.00 63.5
1.020 Dummy-MH-29 60 Summer 5 +0% 20.473 -1.698 0.000 0.01 64.5
4.000 GMH-71 15 Summer 5 +0% 21.270 -0.095 0.000 0.29 3.0
4.001 MH-72 15 Summer 5 +0% 20.842 -0.173 0.000 0.11 3.4
4.002 MH-73 15 Summer 5 +0% 20.639 -0.192 0.000 0.05 3.4
1.021 Dummy-MH-33 60 Summer 5 +0% 20.399 -2.013 0.000 0.01 68.1
5.000 MH-34 15 Summer 5 +0% 5/15 Summer 100/15 Summer 32.006 0.166 0.000 1.01 17.1
5.001 MH-35 15 Summer 5 +0% 5/15 Summer 31.504 0.151 0.000 1.17 23.4
5.002 MH-36 15 Summer 5 +0% 30.828 -0.096 0.000 0.28 23.4
5.003 Dummy-MH-37 15 Summer 5 +0% 22.831 -0.229 0.000 0.05 23.3
5.004 Dummy-MH-38 15 Summer 5 +0% 21.889 -0.152 0.000 0.22 27.3
5.005 Dummy-MH-39 15 Summer 5 +0% 21.810 -1.023 0.000 0.01 26.8
5.006 Dummy-MH-40 30 Summer 5 +0% 21.340 -0.807 0.000 0.02 29.5
5.007 Dummy-MH-41 30 Summer 5 +0% 21.273 -1.940 0.000 0.00 32.2
5.008 Dummy-MH-42 30 Summer 5 +0% 21.236 -2.088 0.000 0.00 34.3
5.009 Dummy-MH-43 30 Summer 5 +0% 21.195 -1.810 0.000 0.00 40.6
5.010 Dummy-MH-44 30 Summer 5 +0% 100/15 Summer 21.158 -0.120 0.000 0.66 40.6
5.011 Dummy-MH-45 30 Summer 5 +0% 21.116 -1.714 0.000 0.00 43.6
5.012 Dummy-MH-46 30 Summer 5 +0% 21.073 -1.370 0.000 0.01 49.9
5.013 Dummy-MH-47 30 Summer 5 +0% 21.034 -1.145 0.000 0.02 53.4
5.014 Dummy-MH-48 30 Summer 5 +0% 20.997 -0.997 0.000 0.03 55.8
5.015 Dummy-MH-49 30 Summer 5 +0% 20.959 -1.049 0.000 0.02 58.1
5.016 Dummy-MH-50 30 Summer 5 +0% 20.924 -0.959 0.000 0.03 59.8
5.017 Dummy-MH-51 30 Summer 5 +0% 20.872 -0.937 0.000 0.02 60.9
5.018 Dummy-MH-52 30 Summer 5 +0% 20.846 -0.900 0.000 0.03 61.8
5.019 Dummy-MH-53 30 Summer 5 +0% 20.807 -0.818 0.000 0.04 62.6
5.020 Dummy-MH-54 30 Summer 5 +0% 20.775 -0.813 0.000 0.03 64.6
5.021 Dummy-MH-55 30 Summer 5 +0% 20.740 -0.730 0.000 0.05 64.6
5.022 Dummy-MH-56 30 Summer 5 +0% 20.699 -0.761 0.000 0.05 65.9
5.023 Dummy-MH-57 30 Summer 5 +0% 20.653 -0.746 0.000 0.06 67.2
5.024 Dummy-MH-58 30 Summer 5 +0% 20.613 -0.887 0.000 0.04 68.2
5.025 Dummy-MH-59 30 Summer 5 +0% 20.561 -0.769 0.000 0.06 69.8
5.026 Dummy-MH-60 60 Summer 5 +0% 100/30 Summer 20.470 -0.157 0.000 0.63 73.0
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US/MH

PN Name Status

.000 MH-50 SURCHARGED
.001 MH-51 OK
.002 Dummy-MH-3 OK
.003 Dummy-MH-4 OK
.004 Dummy-MH-5 OK
.005 Dummy-MH-6 OK
.006 Dummy-MH-7 OK
.007 Dummy-MH-8 OK
.008 Dummy-MH-9 OK
.000 U/S MH OK
.001 MH-66 OK
.002 MH-67 OK
.003 MH-68 OK
.004 MH-69 OK
.009 Dummy-MH-15 OK
.010 Dummy-MH-16 OK
.011 Dummy-MH-17 OK
.012 Dummy-MH-18 OK
.000 GMH-69 OK*
.001 MH-70 OK
.002 MH-71 OK
.013 MH-22 SURCHARGED*
.014 Dummy-MH-23 OK
.015 Dummy-MH-24 OK
.016 MH-25 OK*
.017 Dummy-MH-26 OK
.018 Dummy-MH-27 OK
.019 Dummy-MH-28 OK
.020 Dummy-MH-29 OK
.000 GMH-71 OK*
.001 MH-72 OK
.002 MH-73 OK
.021 Dummy-MH-33 OK
.000 MH-34 SURCHARGED
.001 MH-35 SURCHARGED
.002 MH-36 OK
.003 Dummy-MH-37 OK
.004 Dummy-MH-38 OK
.005 Dummy-MH-39 OK
.006 Dummy-MH-40 OK
.007 Dummy-MH-41 OK
.008 Dummy-MH-42 OK
.009 Dummy-MH-43 OK
.010 Dummy-MH-44 OK*
.011 Dummy-MH-45 OK
.012 Dummy-MH-46 OK
.013 Dummy-MH-47 OK
.014 Dummy-MH-48 OK
.015 Dummy-MH-49 OK
.016 Dummy-MH-50 OK
.017 Dummy-MH-51 OK
.018 Dummy-MH-52 OK
.019 Dummy-MH-53 OK
.020 Dummy-MH-54 OK
.021 Dummy-MH-55 OK
.022 Dummy-MH-56 OK
.023 Dummy-MH-57 OK
.024 Dummy-MH-58 OK
.025 Dummy-MH-59 OK
.026 Dummy-MH-60 OK*

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

Water Surcharged Flooded Pipe

US/MH Return Climate First (X) First (Y) First (2Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m2) Cap. (1/s) (1/s) Status
5.027 MH-74 60 Summer 5 +0% 100/60 Summer 20.303 -0.202 0.000 0.58 76.0 OK

US/MH Level
PN Name Exceeded

5.027 MH-74
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500
Hot Start (mins) 0 Foul Sewage per hectare (1/s) 0.000
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 40.000 Flow per Person per Day

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

Synthetic Rainfall Details
FSR M5-60 (mm) 18.200 Cv
Ratio R 0.370 Cv

1.000
1.000

Rainfall Model
Region England and Wales

(Summer)
(Winter)

Margin for Flood Risk Warning (mm) 0.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD 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) 1, 5, 30, 100
Climate Change (%) 0, 0, 0, O
Water Surcharged Flooded
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?3)
1.000 MH-50 15 Summer 30 +0% 5/15 Summer 100/15 Summer 32.444 1.083 0.000
1.001 MH-51 15 Summer 30 +0% 30.038 -0.085 0.000
1.002 Dummy-MH-3 15 Summer 30 +0% 21.979 -0.094 0.000
1.003 Dummy-MH-4 15 Summer 30 +0% 21.901 -0.396 0.000
1.004 Dummy-MH-5 15 Summer 30 +0% 21.886 -0.359 0.000
1.005 Dummy-MH-6 15 Summer 30 +0% 21.819 -0.350 0.000
1.006 Dummy-MH-7 15 Summer 30 +0% 21.756 -0.337 0.000
1.007 Dummy-MH-8 15 Summer 30 +0% 21.624 -0.308 0.000
1.008 Dummy-MH-9 15 Summer 30 +0% 21.536 -0.267 0.000
2.000 U/S MH 15 Summer 30 +0% 100/15 Summer 32.020 -0.031 0.000
2.001 MH-66 15 Summer 30 +0% 31.427 -0.073 0.000
2.002 MH-67 15 Summer 30 +0% 29.375 -0.085 0.000
2.003 MH-68 15 Summer 30 +0% 100/15 Summer 26.890 -0.045 0.000
2.004 MH-69 15 Summer 30 +0% 24.398 -0.100 0.000
1.009 Dummy-MH-15 15 Summer 30 +0% 21.494 -0.208 0.000
1.010 Dummy-MH-16 30 Summer 30 +0% 21.420 -0.128 0.000
1.011 Dummy-MH-17 30 Summer 30 +0% 100/30 Summer 100/30 Summer 21.410 -0.047 0.000
1.012 Dummy-MH-18 30 Summer 30 +0% 21.399 -0.310 0.000
3.000 GMH-69 15 Summer 30 +0% 24.308 -0.115 0.000
3.001 MH-70 15 Summer 30 +0% 21.930 -0.195 0.000
3.002 MH-71 30 Summer 30 +0% 100/30 Summer 21.395 -0.045 0.000
1.013 MH-22 30 Summer 30 +0% 5/15 Summer 21.394 0.350 0.000
1.014 Dummy-MH-23 60 Summer 30 +0% 20.781 -0.829 0.000
1.015 Dummy-MH-24 60 Summer 30 +0% 20.751 -0.813 0.000
1.016 MH-25 60 Summer 30 +0% 30/15 Summer 20.717 0.040 0.000
1.017 Dummy-MH-26 60 Winter 30 +0% 20.581 -1.282 0.000
1.018 Dummy-MH-27 60 Winter 30 +0% 20.559 -1.856 0.000
1.019 Dummy-MH-28 60 Winter 30 +0% 20.520 -1.764 0.000
1.020 Dummy-MH-29 60 Winter 30 +0% 20.496 -1.675 0.000
4.000 GMH-71 15 Summer 30 +0% 21.283 -0.082 0.000
4.001 MH-72 15 Summer 30 +0% 20.854 -0.161 0.000
4.002 MH-73 15 Summer 30 +0% 20.647 -0.184 0.000
1.021 Dummy-MH-33 30 Summer 30 +0% 20.422 -1.990 0.000
5.000 MH-34 15 Summer 30 +0% 5/15 Summer 100/15 Summer 32.785 0.945 0.000
5.001 MH-35 15 Summer 30 +0% 5/15 Summer 31.971 0.618 0.000
5.002 MH-36 15 Summer 30 +0% 30.837 -0.087 0.000
5.003 Dummy-MH-37 15 Summer 30 +0% 22.842 -0.218 0.000
5.004 Dummy-MH-38 15 Summer 30 +0% 21.913 -0.128 0.000
5.005 Dummy-MH-39 15 Summer 30 +0% 21.850 -0.983 0.000
5.006 Dummy-MH-40 30 Summer 30 +0% 21.365 -0.782 0.000
5.007 Dummy-MH-41 30 Summer 30 +0% 21.302 -1.911 0.000
5.008 Dummy-MH-42 30 Summer 30 +0% 21.273 -2.051 0.000
5.009 Dummy-MH-43 30 Summer 30 +0% 21.237 -1.768 0.000
5.010 Dummy-MH-44 30 Summer 30 +0% 100/15 Summer 21.228 -0.050 0.000
5.011 Dummy-MH-45 30 Summer 30 +0% 21.167 -1.663 0.000
5.012 Dummy-MH-46 30 Summer 30 +0% 21.138 -1.305 0.000
5.013 Dummy-MH-47 30 Summer 30 +0% 21.093 -1.086 0.000
5.014 Dummy-MH-48 30 Summer 30 +0% 21.056 -0.938 0.000
5.015 Dummy-MH-49 30 Summer 30 +0% 21.018 -0.990 0.000
5.016 Dummy-MH-50 30 Summer 30 +0% 20.984 -0.899 0.000
5.017 Dummy-MH-51 30 Summer 30 +0% 20.934 -0.875 0.000
5.018 Dummy-MH-52 30 Summer 30 +0% 20.913 -0.833 0.000
5.019 Dummy-MH-53 30 Summer 30 +0% 20.871 -0.754 0.000
5.020 Dummy-MH-54 30 Summer 30 +0% 20.838 -0.750 0.000
5.021 Dummy-MH-55 30 Summer 30 +0% 20.803 -0.667 0.000
5.022 Dummy-MH-56 30 Summer 30 +0% 20.762 -0.698 0.000
5.023 Dummy-MH-57 60 Summer 30 +0% 20.716 -0.683 0.000
5.024 Dummy-MH-58 60 Summer 30 +0% 20.678 -0.822 0.000
5.025 Dummy-MH-59 60 Summer 30 +0% 20.624 -0.706 0.000
5.026 Dummy-MH-60 60 Summer 30 +0% 100/30 Summer 20.549 -0.078 0.000

MADD Factor * 10m3/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day)

0.000
Pipe
Flow / Overflow Flow
Cap. (1/s) (1/s)
1.35 31.9
0.39 32.0
0.38 32.0
0.05 31.8
0.08 39.9
0.09 44 .2
0.11 47.9
0.13 52.1
0.15 59.3
0.89 13.5
0.51 15.1
0.67 62.7
0.95 96.6
0.57 97.0
0.31 132.8
0.33 125.2
0.42 111.7
0.11 94.3
0.13 3.6
0.04 3.6
0.05 3.2
1.43 68.1
0.04 71.0
0.03 71.7
1.20 73.6
0.01 74.4
0.01 75.0
0.01 75.8
0.01 76.8
0.42 4.5
0.16 4.9
0.08 5.0
0.01 82.0
1.30 21.8
1.54 30.8
0.37 30.7
0.07 30.6
0.29 36.3
0.02 34.6
0.03 39.8
0.01 43.2
0.00 47.1
0.00 61.4
1.00 61.4
0.01 68.0
0.02 80.4
0.03 85.7
0.04 89.8
0.04 92.7
0.05 95.7
0.03 97.3
0.05 97.8
0.06 98.5
0.05 100.7
0.08 100.3
0.07 101.6
0.09 101.9
0.06 103.5
0.09 107.2
0.98 112.3
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30 year Return Period Summary of Critical Results by Maximum Level
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US/MH

PN Name Status

.000 MH-50 SURCHARGED
.001 MH-51 OK
.002 Dummy-MH-3 OK
.003 Dummy-MH-4 OK
.004 Dummy-MH-5 OK
.005 Dummy-MH-6 OK
.006 Dummy-MH-7 OK
.007 Dummy-MH-8 OK
.008 Dummy-MH-9 OK
.000 U/S MH OK
.001 MH-66 OK
.002 MH-67 OK
.003 MH-68 OK
.004 MH-69 OK
.009 Dummy-MH-15 OK
.010 Dummy-MH-16 OK
.011 Dummy-MH-17 OK
.012 Dummy-MH-18 OK
.000 GMH-69 OK*
.001 MH-70 OK
.002 MH-71 OK
.013 MH-22 SURCHARGED*
.014 Dummy-MH-23 OK
.015 Dummy-MH-24 OK
.016 MH-25 SURCHARGED*
.017 Dummy-MH-26 OK
.018 Dummy-MH-27 OK
.019 Dummy-MH-28 OK
.020 Dummy-MH-29 OK
.000 GMH-71 OK*
.001 MH-72 OK
.002 MH-73 OK
.021 Dummy-MH-33 OK
.000 MH-34 SURCHARGED
.001 MH-35 SURCHARGED
.002 MH-36 OK
.003 Dummy-MH-37 OK
.004 Dummy-MH-38 OK
.005 Dummy-MH-39 OK
.006 Dummy-MH-40 OK
.007 Dummy-MH-41 OK
.008 Dummy-MH-42 OK
.009 Dummy-MH-43 OK
.010 Dummy-MH-44 OK*
.011 Dummy-MH-45 OK
.012 Dummy-MH-46 OK
.013 Dummy-MH-47 OK
.014 Dummy-MH-48 OK
.015 Dummy-MH-49 OK
.016 Dummy-MH-50 OK
.017 Dummy-MH-51 OK
.018 Dummy-MH-52 OK
.019 Dummy-MH-53 OK
.020 Dummy-MH-54 OK
.021 Dummy-MH-55 OK
.022 Dummy-MH-56 OK
.023 Dummy-MH-57 OK
.024 Dummy-MH-58 OK
.025 Dummy-MH-59 OK
.026 Dummy-MH-60 OK*

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

Water Surcharged Flooded Pipe

US/MH Return Climate First (X) First (Y) First (2Z) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m2) Cap. (1/s) (1/s) Status
5.027 MH-74 60 Summer 30 +0% 100/60 Summer 20.387 -0.118 0.000 0.89 115.9 OK

US/MH Level
PN Name Exceeded

5.027 MH-74

©1982-2019 Innovyze




Atkins Global

Page 22

18th F1, Tower C, Cyber Green Building
DLF Cyber City, DLF Phase - III

Gurgaon, Haryanan - 122 002, India / Tel. +911...

Date 02/06/2022 18:09
File GCCM5J10-ATK-HDG-J1 JN-M3-CD-000001.MDX

Designed by VIJA9088
Checked by

XP Solutions Network 2019.1

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

for Storm

Simulation Criteria
Manhole Headloss Coeff (Global) 0.500
Foul Sewage per hectare (1/s) 0.000
0 Additional Flow - % of Total Flow 40.000 Flow per Person per Day

Areal Reduction Factor 1.000
Hot Start (mins) 0
Hot Start Level (mm)

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

Synthetic Rainfall Details
FSR M5-60 (mm) 18.200 Cv
Ratio R 0.370 Cv

Rainfall Model
Region England and Wales

1.000
1.000

(Summer)
(Winter)

Margin for Flood Risk Warning (mm) 0.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD 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) 1, 5, 30, 100
Climate Change (%) 0, 0, 0, O
Water Surcharged Flooded
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?3)
1.000 MH-50 15 Summer 100 +0% 5/15 Summer 100/15 Summer 32.596 1.235 2.407
1.001 MH-51 15 Summer 100 +0% 30.040 -0.083 0.000
1.002 Dummy-MH-3 30 Summer 100 +0% 21.984 -0.089 0.000
1.003 Dummy-MH-4 15 Summer 100 +0% 21.913 -0.384 0.000
1.004 Dummy-MH-5 15 Summer 100 +0% 21.899 -0.346 0.000
1.005 Dummy-MH-6 15 Summer 100 +0% 21.836 -0.333 0.000
1.006 Dummy-MH-7 15 Summer 100 +0% 21.775 -0.318 0.000
1.007 Dummy-MH-8 30 Summer 100 +0% 21.651 -0.281 0.000
1.008 Dummy-MH-9 30 Summer 100 +0% 21.572 -0.231 0.000
2.000 U/S MH 15 Summer 100 +0% 100/15 Summer 32.266 0.215 0.000
2.001 MH-66 15 Summer 100 +0% 31.437 -0.063 0.000
2.002 MH-67 15 Summer 100 +0% 29.417 -0.043 0.000
2.003 MH-68 15 Summer 100 +0% 100/15 Summer 27.610 0.675 0.000
2.004 MH-69 15 Summer 100 +0% 24.409 -0.089 0.000
1.009 Dummy-MH-15 15 Summer 100 +0% 21.534 -0.168 0.000
1.010 Dummy-MH-16 60 Summer 100 +0% 21.485 -0.063 0.000
1.011 Dummy-MH-17 60 Summer 100 +0% 100/30 Summer 100/30 Summer 21.472 0.015 15.519
1.012 Dummy-MH-18 60 Summer 100 +0% 21.462 -0.247 0.000
3.000 GMH-69 15 Summer 100 +0% 24.313 -0.110 0.000
3.001 MH-70 15 Summer 100 +0% 21.934 -0.191 0.000
3.002 MH-71 60 Summer 100 +0% 100/30 Summer 21.459 0.019 0.000
1.013 MH-22 60 Summer 100 +0% 5/15 Summer 21.457 0.413 0.000
1.014 Dummy-MH-23 60 Summer 100 +0% 20.803 -0.807 0.000
1.015 Dummy-MH-24 60 Summer 100 +0% 20.775 -0.789 0.000
1.016 MH-25 60 Summer 100 +0% 30/15 Summer 20.744 0.067 0.000
1.017 Dummy-MH-26 60 Summer 100 +0% 20.602 -1.261 0.000
1.018 Dummy-MH-27 60 Summer 100 +0% 20.581 -1.834 0.000
1.019 Dummy-MH-28 60 Summer 100 +0% 20.546 -1.739 0.000
1.020 Dummy-MH-29 60 Summer 100 +0% 20.524 -1.647 0.000
4.000 GMH-71 15 Summer 100 +0% 21.294 -0.071 0.000
4.001 MH-72 15 Summer 100 +0% 20.863 -0.152 0.000
4.002 MH-73 15 Summer 100 +0% 20.653 -0.178 0.000
1.021 Dummy-MH-33 60 Summer 100 +0% 20.447 -1.965 0.000
5.000 MH-34 15 Summer 100 +0% 5/15 Summer 100/15 Summer 32.997 1.157 1.899
5.001 MH-35 15 Summer 100 +0% 5/15 Summer 32.382 1.029 0.000
5.002 MH-36 15 Summer 100 +0% 30.844 -0.080 0.000
5.003 Dummy-MH-37 15 Summer 100 +0% 22.850 -0.210 0.000
5.004 Dummy-MH-38 15 Summer 100 +0% 21.935 -0.106 0.000
5.005 Dummy-MH-39 15 Summer 100 +0% 21.876 -0.957 0.000
5.006 Dummy-MH-40 30 Summer 100 +0% 21.399 -0.748 0.000
5.007 Dummy-MH-41 30 Summer 100 +0% 21.344 -1.869 0.000
5.008 Dummy-MH-42 30 Summer 100 +0% 21.326 -1.998 0.000
5.009 Dummy-MH-43 30 Summer 100 +0% 21.308 -1.697 0.000
5.010 Dummy-MH-44 30 Summer 100 +0% 100/15 Summer 21.304 0.026 0.000
5.011 Dummy-MH-45 30 Summer 100 +0% 21.195 -1.635 0.000
5.012 Dummy-MH-46 30 Summer 100 +0% 21.168 -1.275 0.000
5.013 Dummy-MH-47 30 Summer 100 +0% 21.125 -1.054 0.000
5.014 Dummy-MH-48 30 Summer 100 +0% 21.090 -0.904 0.000
5.015 Dummy-MH-49 30 Summer 100 +0% 21.051 -0.957 0.000
5.016 Dummy-MH-50 30 Summer 100 +0% 21.018 -0.865 0.000
5.017 Dummy-MH-51 30 Summer 100 +0% 20.970 -0.839 0.000
5.018 Dummy-MH-52 30 Summer 100 +0% 20.950 -0.796 0.000
5.019 Dummy-MH-53 30 Summer 100 +0% 20.912 -0.713 0.000
5.020 Dummy-MH-54 30 Summer 100 +0% 20.881 -0.707 0.000
5.021 Dummy-MH-55 60 Summer 100 +0% 20.848 -0.622 0.000
5.022 Dummy-MH-56 60 Summer 100 +0% 20.813 -0.647 0.000
5.023 Dummy-MH-57 60 Summer 100 +0% 20.774 -0.625 0.000
5.024 Dummy-MH-58 60 Summer 100 +0% 20.743 -0.757 0.000
5.025 Dummy-MH-59 60 Summer 100 +0% 20.706 -0.624 0.000
5.026 Dummy-MH-60 60 Summer 100 +0% 100/30 Summer 20.685 0.058 0.000

MADD Factor * 10m3/ha Storage 2.000
Inlet Coeffiecient 0.800
(1/per/day)

0.000
Pipe
Flow / Overflow Flow
Cap. (1/s) (1/s)
1.41 33.5
0.41 33.5
0.39 33.5
0.06 33.7
0.10 47.0
0.11 52.8
0.13 57.8
0.16 63.4
0.18 70.7
1.11 16.8
0.62 18.4
0.86 80.3
1.12 113.0
0.67 113.4
0.41 173.7
0.34 130.5
0.43 114.5
0.12 96.9
0.16 4.6
0.05 4.6
0.05 2.8
1.49 70.8
0.05 78.1
0.03 79.8
1.37 84.0
0.01 85.6
0.01 86.7
0.01 88.3
0.01 90.4
0.54 5.8
0.21 6.4
0.10 6.4
0.01 98.8
1.48 24.9
1.81 36.2
0.44 36.3
0.08 36.4
0.36 44.6
0.02 41.7
0.03 49.7
0.01 54.0
0.01 57.6
0.01 74.3
1.21 74.1
0.01 81.6
0.02 96.8
0.04 104.6
0.05 109.6
0.05 113.6
0.06 117.6
0.04 119.5
0.06 120.6
0.07 122.4
0.07 125.2
0.10 118.4
0.09 122.3
0.11 126.4
0.08 128.3
0.11 132.8
1.21 139.2
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100 year Return Period Summary of Critical

Results by Maximum Level

(Rank 1) for Storm
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PN

.000
.001
.002
.003
.004
.005
.006
.007
.008
.000
.001
.002
.003
.004
.009
.010
.011
.012
.000
.001
.002
.013
.014
.015
.016
.017
.018
.019
.020
.000
.001
.002
.021
.000
.001
.002
.003
.004
.005
.006
.007
.008
.009
.010
.011
.012
.013
.014
.015
.016
.017
.018
.019
.020
.021
.022
.023
.024
.025
.026

US/MH

Name
MH-50
MH-51
Dummy-MH-3
Dummy-MH-4
Dummy-MH-5
Dummy-MH-6
Dummy-MH-"7
Dummy-MH-8
Dummy-MH-9
U/S MH
MH-66
MH-67
MH-68
MH-69

Dummy-MH-15
Dummy-MH-16
Dummy-MH-17
Dummy-MH-18
GMH-69
MH-70
MH-71

MH-22
Dummy-MH-23
Dummy-MH-24
MH-25
Dummy-MH-26
Dummy-MH-27
Dummy-MH-28
Dummy-MH-29
GMH-71
MH-72

MH-73
Dummy-MH-33
MH-34

MH-35

MH-36
Dummy-MH-37
Dummy-MH-38
Dummy-MH-39
Dummy-MH-40
Dummy-MH-41
Dummy-MH-42
Dummy-MH-43
Dummy-MH-44
Dummy-MH-45
Dummy-MH-46
Dummy-MH-47
Dummy-MH-48
Dummy-MH-49
Dummy-MH-50
Dummy-MH-51
Dummy-MH-52
Dummy-MH-53
Dummy-MH-54
Dummy-MH-55
Dummy-MH-56
Dummy-MH-57
Dummy-MH-58
Dummy-MH-59
Dummy-MH-60

Status

FLOOD

OK

OK

OK

OK

OK

OK

OK

OK
SURCHARGED
OK

OK
SURCHARGED
OK

OK

OK

FLOOD

OK

OK*

OK
SURCHARGED
SURCHARGED*
OK

OK
SURCHARGED*
OK

OK

OK

OK

OK*

OK

OK

OK

FLOOD
SURCHARGED
OK

OK

OK

OK

OK

OK

OK

OK
SURCHARGED*
OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
SURCHARGED*

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

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m2) Cap. (1/s) (1/s) Status
5.027 MH-74 60 Summer 100 +0% 100/60 Summer 20.506 0.001 0.000 1.11 144 .1 SURCHARGED

US/MH Level
PN Name Exceeded

5.027 MH-74
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STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes M5 J10 Manhole Sizes M5 J10
FSR Rainfall Model - England and Wales
Return Period (years) 1 Foul Sewage (1/s/ha) 0.000 Maximum Backdrop Height (m) 1.500
M5-60 (mm) 18.200 Volumetric Runoff Coeff. 1.000 Min Design Depth for Optimisation (m) 1.200
Ratio R 0.370 PIMP (%) 100 Min Vel for Auto Design only (m/s) 1.00
Maximum Rainfall (mm/hr) 100 Add Flow / Climate Change (%) 0 Min Slope for Optimisation (1:X) 500
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.200
Designed with Level Inverts
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base n HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) SECT (mm) Design
1.000 48.361 0.276 175.2 0.115 5.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
1.001 69.263 0.367 188.7 0.145 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch ]
2.000 34.263 0.606 56.5 0.080 5.00 0.0 0.050 2 \_/ 1200 1:2 Ditch ]
2.001 68.073 0.410 166.0 0.170 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
1.002 11.669 0.023 500.0 0.000 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
3.000 89.149 0.643 138.6 0.196 5.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
3.001 89.550 0.179 500.0 0.194 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch ]
3.002 85.820 1.382 62.1 0.190 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
4.000 88.747 0.664 133.7 0.201 5.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
4.001 89.353 0.946 94.5 0.184 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch &
4.002 69.605 1.620 43.0 0.143 0.00 0.0 0.050 2 \_/ 1200 1:2 Ditch ]
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 42.66 6.50 23.818 0.115 0. 0.0 0.0 0.54 290.5 17.6
1.001 36.85 8.73 23.542 0.260 0. 0.0 0.0 0.52 279.9 34.6
2.000 45.66 5.60 24.191 0.080 0. 0.0 0.0 0.95 511.4 13.2
2.001 39.39 7.66 23.585 0.250 0. 0.0 0.0 0.55 298.4 35.6
1.002 35.56 9.34 23.175 0.510 0. 0.0 0.0 0.32 172.0 65.5
3.000 39.91 7.46 24.216 0.196 0. 0.0 0.0 0.60 326.6 28.3
3.001 30.79 12.14 23.573 0.390 0. 0.0 0.0 0.32 172.0 43.4
3.002 28.79 13.73 23.394 0.580 0. 0.0 0.0 0.90 488.0 60.2
4.000 40.06 7.40 25.333 0.201 0. 0.0 0.0 0.62 332.6 29.1
4.001 35.36 9.43 24.669 0.385 0. 0.0 0.0 0.73 395.7 49.2
4.002 33.36 10.50 23.723 0.528 0. 0.0 0.0 1.09 586.7 63.6
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) | Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter| Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1-Dummy-MH1 |24.118|0.300 Junction 1.000 23.818 1200
S1-Dummy-MH2 | 23.842|0.300 Junction 1.001 23.542 1200|1.000 23.542 1200
S1-Dummy-MH5|24.491|0.300 Junction 2.000 24.191 1200
S1-Dummy-MH4 | 23.885| 0.300 Junction 2.001 23.585 1200|2.000 23.585 1200
S1-Dummy-MH3|23.475|0.300 Junction 1.002 23.175 1200|1.001 23.175 1200
2.001 23.175 1200
OF-1124.020|0.868|0Open Manhole 0 OUTFALL 1.002 23.152 1200
S1-Dummy-MH6 | 24.516|0.300 Junction 3.000 24.216 1200
S1-Dummy-MH7|23.873]0.300 Junction 3.001 23.573 1200| 3.000 23.573 1200
S1-Dummy-MH8 | 24.050|0.656 Junction 3.002 23.394 1200|3.001 23.394 1200
OF-3(22.312|0.300 | Open Manhole 0 OUTFALL 3.002 22.012 1200
S1-Dummy-MH9 | 25.633|0.300 Junction 4.000 25.333 1200
S1-Dummy-MH10|24.969|0.300 Junction 4.001 24.669 1200|4.000 24.669 1200
S1-Dummy-MH11 |24.023]0.300 Junction 4.002 23.723 1200]4.001 23.723 1200
OF-2{22.403|0.300 |Open Manhole 0 OUTFALL 4.002 22.103 1200
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
S1-Dummy-MH1 390215.361 225263.687 No Entry
S1-Dummy-MH2 390191.467 225221.640 No Entry
S1-Dummy-MH5 390112.224 225069.443 No Entry
S1-Dummy-MH4 390127.996 225099.860 No Entry
S1-Dummy-MH3 390158.824 225160.552 No Entry
OF-1 390147.874 225164.584 No Entry
S1-Dummy-MH6 390111.756 225068.135 No Entry
S1-Dummy-MH7 390071.918 224988.382 No Entry
S1-Dummy-MH8 390033.640 224907.425 No Entry
OF-3 389999.609 224828.641 No Entry
S1-Dummy-MH9 390144.824 225021.273 No Entry
S1-Dummy-MH10 390106.483 224941.236 No Entry
S1-Dummy-MH11 390069.880 224859.724 No Entry
OF-2 390042.619 224795.680 No Entry

©1982-2019 Innovyze




Atkins Global

Page 3

18th F1, Tower C, Cyber Green Building
DLF Cyber City, DLF Phase - III

Gurgaon, Haryanan - 122 002, India / Tel. +911...

Date 02/06/2022 18:14
File GCCM5J10—ATK—HDG—Sl_ML—M3—CD—OOOOOl.MDX

Designed by VIJA9088
Checked by

XP Solutions

Network 2019.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)

1.000 2 \ / 1200 S1-Dummy-MH1 24.118 23.818 0.000 Junction

1.001 2 \ / 1200 S1-Dummy-MH2 23.842 23.542 0.000 Junction

2.000 2 \ / 1200 S1-Dummy-MH5 24.491 24.191 0.000 Junction

2.001 2 \_/ 1200 S1-Dummy-MH4 23.885 23.585 0.000 Junction

1.002 2 \ / 1200 S1-Dummy-MH3 23.475 23.175 0.000 Junction

3.000 2 \_/ 1200 S1-Dummy-MH6 24.516 24.216 0.000 Junction

3.001 2 \_/ 1200 S1-Dummy-MH7 23.873 23.573 0.000 Junction

3.002 2 \ / 1200 S1-Dummy-MH8 24.050 23.394 0.356 Junction

4.000 2 \_/ 1200 S1-Dummy-MH9 25.633 25.333 0.000 Junction

4.001 2 \ / 1200 S1-Dummy-MH10 24.969 24.669 0.000 Junction

4.002 2 \ / 1200 S1-Dummy-MH11 24.023 23.723 0.000 Junction

Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)

1.000 48.361 175.2 S1-Dummy-MH2 23.842 23.542 0.000 Junction
1.001 69.263 188.7 S1-Dummy-MH3 23.475 23.175 0.000 Junction
2.000 34.263 56.5 Sl-Dummy-MH4 23.885 23.585 0.000 Junction
2.001 68.073 166.0 Sl1-Dummy-MH3 23.475 23.175 0.000 Junction
1.002 11.669 500.0 OF-1 24.020 23.152 0.568 Open Manhole 0
3.000 89.149 138.6 Sl1-Dummy-MH7 23.873 23.573 0.000 Junction
3.001 89.550 500.0 S1-Dummy-MH8 24.050 23.394 0.356 Junction
3.002 85.820 62.1 OF-3 22.312 22.012 0.000 Open Manhole 0
4.000 88.747 133.7 S1-Dummy-MH10 24.969 24.669 0.000 Junction
4.001 89.353 94.5 S1-Dummy-MH11 24.023 23.723 0.000 Junction
4.002 69.605 43.0 OF-2 22.403 22.103 0.000 Open Manhole 0
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Pipe
Number

1.000

1.002
3.000

3.002

4.002

PIMP
Type

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

Area Summary for Storm

PIMP
Name

Carriage way &
Central Reserve
Central Reserve

Carriage way &
Central Reserve
Central Reserve
Central Reserve

Carriage way &

Verge
Footway
unpaved
unpaved

Verge
Footway
unpaved
unpaved
unpaved

Verge
Footway

Central reserve paved
Central reserve paved

Carriage way &

Verge
Footway

Central reserve paved

Central Reserve

Carriage way &

unpaved
Verge
Footway

Central reserve paved
Central reserve paved

Carriage way &

Verge
Footway

Central reserve paved

Central Reserve

Carriage way &
Central Reserve

unpaved
Verge
Footway
unpaved
Verge
Default

Central reserve paved

Central Reserve

Carriage way &
Central Reserve

Carriage way &
Central Reserve

unpaved

Verge
Footway
unpaved

Verge
Footway
unpaved

PIMP

Gross

Imp.

(%) Area (ha) Area (ha)

50
100
20
20
50
100
20
20
20
50
100
100
100
50
100
100
20
100
50
100
100
100
50
100
100
20
50
100
20
50
100
100
20
50
100
20
50
100
20

.065
.077
.014
.009
.086
.097
.015
.002
.012
.041
.051
.004
.005
.084
.101
.026
.006
.000
.105
.130
.004
.010
.118
.129
.004
.010
.114
.130
.014
.101
.126
.024
.001
.105
.127
.024
.082
.098
0.018
Total
2.168

O O O O O O O OO OO O OO OO OO0 OOOO0OOOO0OOO0OO0OOOoOOoOoOOo oo

.032
.077
.003
.002
.043
.097
.003
.000
.002
.021
.051
.004
.005
.042
.101
.026
.001
.000
.053
.130
.004
.010
.059
.129
.004
.002
.057
.130
.003
.051
.126
.024
.000
.052
.127
.005
.041
.098
0.004
Total
1.618

O O O O O O O OO OO O OO OO OO OO0OOOOOO0OOO0OO0OOOoOOoOoOOoOoOo

Pipe Total
(ha)

.032
.110
.113
.115
.043
.140
.143
.143
.145
.021
.071
.076
.080
.042
.143
.169
.170
.000
.053
.183
.187
.196
.059
.188
.192
.194
.057
.187
.190
.051
177
.201
.201
.052
179
.184
.041
.139
.143
Total
1.618

O O O O O O OO OO O OO OO O OO OO0 O0O OO0 O0O0O00O0O00OOoO0o oo oo oo
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Network Classifications for Storm

PN USMH Pipe Min Cover Max Cover Pipe Type MH MH MH Ring MH Type
Name Dia Depth Depth Dia Width Depth
(mm) (m) (m) (mm)  (mm) (m)

1.000 S1-Dummy-MH1 1200 0.000 0.000 Unclassified Junction
1.001 S1-Dummy-MH2 1200 0.000 0.265 Unclassified Junction
2.000 S1-Dummy-MH5 1200 0.000 0.000 Unclassified Junction
2.001 S1-Dummy-MH4 1200 0.000 0.000 Unclassified Junction
1.002 S1-Dummy-MH3 1200 0.000 1.562 Unclassified Junction
3.000 S1-Dummy-MH6 1200 0.000 0.000 Unclassified Junction
3.001 S1-Dummy-MH7 1200 0.000 0.356 Unclassified Junction
3.002 S1-Dummy-MH8 1200 0.000 1.455 Unclassified Junction
4.000 S1-Dummy-MH9 1200 0.000 0.167 Unclassified Junction
4.001 S1-Dummy-MH10 1200 0.000 0.000 Unclassified Junction
4.002 S1-Dummy-MH11 1200 0.000 1.082 Unclassified Junction

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.002 OF-1 24.020 23.152 23.340 0 0

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)

3.002 OF-3 22.312 22.012 0.000 0 0

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
4.002 OF-2 22.403 22.103 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 1.000 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60

Hot Start Level (mm) 0 MADD Factor * 10m3/ha Storage 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.200 Cv (Summer) 1.000
Return Period (years) 1 Ratio R 0.370 Cv (Winter) 0.840
Region England and Wales Profile Type Summer Storm Duration (mins) 30
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

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

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

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.200 Cv (Summer) 1.000
Region England and Wales Ratio R 0.370 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 0.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD 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) 1, 5, 30, 100
Climate Change (%) 0, 0, 0, O

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume Flow / Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m2) Cap. (1/s)
1.000 S1-Dummy-MH1 15 Summer 1 +0% 23.880 -0.238 0.000 0.06
1.001 S1-Dummy-MH2 15 Summer 1 +0% 23.636 -0.206 0.000 0.11
2.000 S1-Dummy-MH5 15 Summer 1 +0% 24.227 -0.264 0.000 0.02
2.001 S1-Dummy-MH4 15 Summer 1 +0% 23.675 -0.210 0.000 0.11
1.002 S1-Dummy-MH3 15 Summer 1 +0% 100/15 Summer 100/15 Summer 23.335 -0.140 0.000 0.41
3.000 S1-Dummy-MH6 15 Summer 1 +0% 24.295 -0.221 0.000 0.08
3.001 S1-Dummy-MH7 15 Summer 1 +0% 23.721 -0.152 0.000 0.25
3.002 S1-Dummy-MH8 30 Summer 1 +0% 23.486 -0.564 0.000 0.03
4.000 S1-Dummy-MH9 15 Summer 1 +0% 25.413 -0.220 0.000 0.08
4.001 S1-Dummy-MH10 15 Summer 1 +0% 24.763 -0.206 0.000 0.11
4.002 S1-Dummy-MH11 15 Summer 1 +0% 23.805 -0.218 0.000 0.10
Pipe
US/MH Flow Level
PN Name (1/s) Status Exceeded

1.000 S1-Dummy-MH1 17.0 OK

1.001 S1-Dummy-MH2 32.0 OK

2.000 S1-Dummy-MH5 12.3 OK

2.001 S1-Dummy-MH4 31.5 OK

1.002 Sl1-Dummy-MH3 54.8 OK 3

3.000 S1-Dummy-MH6 26.5 OK

3.001 S1-Dummy-MH7 43.2 OK

3.002 S1-Dummy-MH8 59.4 OK

4.000 S1-Dummy-MH9 27.3 OK

4.001 S1-Dummy-MH10 44.0 OK

4.002 S1-Dummy-MH11 56.5 OK
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5 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

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

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

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.200 Cv (Summer) 1.000
Region England and Wales Ratio R 0.370 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 0.0 DTS Status ON Inertia Status OFF
Analysis Timestep Fine DVD Status OFF

Profi