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1.0 INTRODUCTION
JPG (Leeds) Limited has been instructed by Gregory Property Group to prepare a
Drainage Impact Assessment for a proposed commercial development on land
immediately to the south of Dearne Valley Parkway.
The Drainage Impact Assessment (DIA) for the proposed development considers the
drainage implications of the proposed development.
This report should be read in conjunction with the Flood Risk Assessment (FRA) which
has been prepared for the development and covers the flood risk issues.
Report reference 5419-JPG-XX-XX-RP-D-0621-S2.
Documents we have reviewed and referred to in compiling this Drainage Impact
Assessment report area detailed below.
These include both technical, non-technical, legislation, codes, and guidance
document at both national and local level.
e National Planning Policy Guidance.
e Defra's Non-Statutory Technical Standards for SuDS.
e CIRIA C753 SUDS Manual and various other CIRIA guidance.
e Building Regulations: Approved Document H - Drainage and Waste Disposal
(2015 edition).
e BS 8582:2013 Code of Practice for Surface Water Management for Development
Sites.
e BS EN 752:2017 Drain and sewer systems outside buildings - sewer system
management.
e Yorkshire Water Foul and Surface Water Drainage Policy.
e Barnsley Authorities Local Standards for Sustainable Drainage.
e Design and Construction Guidance (DCG) version 2.0, March 2020.
5419 Gregory Property Group 1
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2.0

THE SITE

The site is located to the north east of Junction 36 of the M1 motorway, on the south
side of the Dearne Valley Parkway, approximately 2.05km north west of Hoyland
town centre. The approximate centre of the site is located at NGR E435283,
N400720.

The site is located to the south of Dearne Valley Parkway and is an irregular shape
covering an area of approximately 4.03ha.

The site is bounded by Dearne Valley Parkway to the north, Sheffield Road to the
west, Hoyland Dismantling and Riverside Truck Rental to the south and beyond this is
a residential estate.

Adjacent to the eastern boundary there is a watercourse/ditch running from south
to north including a small pond in the north east corner. Further over to the east is
future development land.

The site comprises of restored former opencast working and currently is an open
field.

The site generally falls from south west to north east in the order of 6.6m.

A Site Location Plan is included in Appendix A and a topographic survey of the site
in Appendix B.
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3.0

EXISTING DRAINAGE AND SEWER NETWORK

A Yorkshire Water public sewer plan is provided in Appendix C, this indicates the
following public sewers near the site.

e Adjacent to the eastern site boundary there is an existing surface water sewer
and outfall structure into the existing pond.

Along the northern site boundary there are existing foul and surface water drains
running in an approximate south west to north east direction. These were designed
and installed by Waddington's who developed a drive thru coffee shop on a site to
the west of the proposed development.

These drainages are currently privately owned and maintained. With only the coffee
shop connected they are unlikely to meet with Yorkshire Water adoption
requirements.

However, once the proposed development is connected the adoption criteria may
be met and as such could be adopted at some point in the future via a Section 102
agreement.

There are several existing ditches located within the proposed development land
across the north eastern and central parts of the site.

An open watercourse and pond exist running adjacent to the east of the site outside
of the development boundary which flows in a south to north direction.

This passes beneath Dearne Valley Parkway in a culvert and becomes open
watercourse again with a further pond located to the east of the Car Supermarket
depot.

This watercourse is understood to be a tributary of the downstream watercourse
known as Short Wood Dike which is located further north east.

5419
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4.0 DEVELOPMENT PROPOSALS

It is proposed to redevelop the site for a commercial end use.

The Harris Partnership drawing 15315 — (P)111 shows the proposed development
masterplan and is provided in Appendix D.

Total development area is approximately 4.03 Ha.

Total impermeable area for the proposed development is approximately 2.997 Ha.

5419 Gregory Property Group 4
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5.0

5.1

PROPOSED SURFACE AND FOUL WATER DRAINAGE

The proposed site drainage will comprise of a separate surface and foul water
drainage system.

The proposed drainage will be designed in accordance with current Building
Regulations, DCG and industry best practice as required.

The following details the proposals for the discharge of surface and foul water from
the site.

Sustainable Urban Drainage Systems (SUDS)

Initial investigations indicate the site is underlain by significant depths of made
ground/fill due to former mine workings in the area, as such the disposal of surface
water by infiltration methods is not deemed feasible.

Given the underlying ground strata the use of infilfration methods for the discharge
of surface water is deemed unsuitable due to potential settlement issues associated
with the made ground becoming inundated with surface water.

Sustainable Urban Drainage System (SUDS) may be used in conjunction with
conventional drainage systems to improve water quality as well as manage surface
water discharge.

The following audit has been carried out relating to suitability of SUD’s systems.

Drainage Method Description/Suitability Proposal/Feasibility

1. Infiltration. Methods not deemed suitable due to Not applicable.
underlying ground strata

2. Ponds and wetlands. May be suitable if land is allocated Applicable.

3. Infiltration Basins. Methods not deemed suitable due to Not applicable.
underlying ground strata

. Detention Basins. May be suitable if land is allocated. Applicable.

Swale. May be utilised convey water. Applicable.

. French/Filter drain. May be utilised convey water. Applicable.

NENIGIES

. Pervious/Permeable Pavement. Methods not deemed suitable due fo Not applicable.
underlying ground strata
8. Geocellular Systems/Tank systems. | May be used as surface water attenuation. Applicable.
9. Oversized pipes. May be used as surface water attenuation. Applicable.
10. Box culverts. May be used as surface water attenuation. Applicable.

5.2

11. Purpose designed tanks. May be used as surface water attenuation. Applicable.

Surface Water Drainage

The disposal of surface water shall be in accordance with the Requirement H3 of
Building Regulations 2000. This establishes a preferred hierarchy for surface water
disposal. Consideration should firstly be given to discharge via soakaway/infiltfration
system, then watercourse and finally public sewer in that priority order.

As noted in Section 5.1 the discharge of surface water drainage via infiltration
methods will not be feasible, therefore the second consideration should be
discharge to watercourse.

5419
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The nearest watercourse is a fributary of the downstream watercourse known as
Short Wood Dike. Short Wood Dike is located approximately 1.2km to the north east
from the proposed development.

The fributary which passes adjacent to the proposed development is located to the
east and runs in a south to north direction passing beneath Dearne Valley Parkway.

While there is no direct connection available into this watercourse without having to
pass-through third-party land, an existing private surface water drain is located
along the northern boundary which ultimately connects into the culverted section of
the watercourse where it passes beneath Dearne Valley Parkway.

It is proposed that surface water will discharge from the site into this existing surface
water private drain via one or more of the existing stubs left for this development
plot. Refer to Section 3 for details of the existing drain.

Discharge Rates
Surface water discharge from the site would be restricted to agreed rates with the
LLFA (Barnsley MBC).

In previous consultation with Barnsley MDC land drainage department as part of the
Hoyland Master Plan Strategy which this site falls within. BMDC confirmed that a
greenfield discharge rate of 4.4 litres/second/hectare would be applicable for this
site.

Therefore, it is proposed that this greenfield run off rate of 4.4 litres/second/hectare is
applied to the proposed site. Further consultation with the LLFA (Barnsley MBC) will
be undertaken to confirm that this is appropriate.

The proposed surface drainage would be split into three broad catchment areas as
shown on the proposed impermeable area drawing in Appendix E.

Based on the above figure the greenfield run off for the three catchments would be
as follows:

e Unit 1 impermeable area approximately 0.639Ha x 4.4l/s/ha =2.81/s.
e Unit 2 impermeable area approximately 1.164Ha x 4.4l/s/ha =5.11/s.

e Unit 3 and Access Road impermeable area approximately 1.194Ha x 4.4l/s/ha=
5.31/s

e Thus, total discharge rate for the whole site would be 13.21/s.

Greenfield run-off calculations have been prepared using Windes Micro Drainage
software and results are in Appendix H. These calculations were based on the total
impermeable area for the whole site and align with the above discharge rates.

Allowance for Climate Change

Proposed allowance for climate change for this development has been taken as
30% in line with previously approved Hoyland Master Plan for the commercial
development’s elements.

5419
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Unit 1 Altenuation Volumes

Given the restricted surface water discharge rate on-plot surface water attenuation
will be required, it is proposed this will be provided in a cellular storage tank beneath
the service yard.

High level attenuation calculations using the ‘Source Confrol’ element of Windes
Micro Drainage have been produced. The results are presented in Appendix F.

Storage Design Parameters:

e Restricted discharge rate = 2.8 litres/second.

e Proposed Impermeable area = 0.639 Ha.

e MS5-60 =18.800.

e Ratio R =0.360.

e 1:2 Year Return Period = 105.1 m3.

e 1:30 Year Return Period = 218.9 m3.

1:100 Year Return Period (+30% cc) = 415.0 m3.

The proposed onsite drainage system shall be designed in accordance with the
requirements of Building Regulations and Sewers for Adoption and shall demonstrate
that:

e No surcharge of pipes occurs in the 1 in 2-year rainfall event.
¢ No surface flooding occurs in 1 in 30-year rainfall event.

¢ No flooding to buildings and adjacent properties occurs in 1 in 100-year rainfall
event (including an allowance of 30% for the effects of future climate change),
as defined in NPPF Technical Guidance.

To minimise the risk of pollution to the final discharge point, clean roof water
drainage should discharge directly into the sealed drainage network (i.e., not via
gullies) and will then be stored below ground prior to discharge to the off-site
drainage network.

Drainage from areas of parking and service yards will be routed through
appropriately designed and sized full retention oil interceptors prior to discharge into
the attenuation tank and ultimately the off-site drainage network.

Unit 2 Altenuation Volumes

Given the restricted surface water discharge rate on-plot surface water attenuation
will be required, it is proposed this will be provided in a cellular storage tank beneath
the service yard.

High level attenuation calculations using the ‘Source Confrol’ element of Windes
Micro Drainage have been produced. The results are presented in Appendix F.

5419
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Storage Design Parameters:

e Restricted discharge rate = 5.1 litres/second.

e Proposed Impermeable area = 1.164 Ha.

e MS5-60 =18.800.

e Ratio R =0.360.

e 1:2 Year Return Period = 195.2 m3.

e 1:30 Year Return Period = 402.1 m3.

1:100 Year Return Period (+30% cc) = 760.7 m3.

The proposed onsite drainage system shall be designed in accordance with the
requirements of Building Regulations and Sewers for Adoption and shall demonstrate
that:

e No surcharge of pipes occurs in the 1 in 2-year rainfall event.
e No surface flooding occurs in 1 in 30-year rainfall event.

¢ No flooding to buildings and adjacent properties occurs in 1 in 100-year rainfall
event (including an allowance of 30% for the effects of future climate change),
as defined in NPPF Technical Guidance.

To minimise the risk of pollution to the final discharge point, clean roof water
drainage should discharge directly into the sealed drainage network (i.e., not via
gullies) and will then be stored below ground prior to discharge to the off-site
drainage network.

Drainage from areas of parking and service yards will be routed through
appropriately designed and sized full retention oil interceptors prior to discharge into
the attenuation tank and ultimately the off-site drainage network.

Unit 3 and Access Road Attenuation Volumes

Given the restricted surface water discharge rate on-plot surface water attenuation
will be required, it is proposed this will be provided in a detention basin in the south
western corner of the site.

Surface water from the proposed dock levellers on unit 3 would need to be pumped
to the proposed detention basin due to levels.

High level attenuation calculations using the ‘Source Confrol’ element of Windes
Micro Drainage have been produced. The results are presented in Appendix F.

Storage Design Parameters:

e Restricted discharge rate = 5.3 litres/second.
e Proposed Impermeable area = 1.194 Ha.
e Mb5-60 = 18.800.

5419
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e Ratio R =0.360.

e 1:2 Year Return Period = 191.9 m3.

e 1:30 Year Return Period = 411.3 m3.

1:100 Year Return Period (+30% cc) = 765.8 ms.

The proposed onsite drainage system shall be designed in accordance with the
requirements of Building Regulations and Sewers for Adoption and shall demonstrate
that:

e No surcharge of pipes occurs in the 1 in 2-year rainfall event.
e No surface flooding occurs in 1 in 30-year rainfall event.

e No flooding to buildings and adjacent properties occurs in 1 in 100-year rainfall
event (including an allowance of 30% for the effects of future climate change),
as defined in NPPF Technical Guidance.

To minimise the risk of pollution to the final discharge point, clean roof water
drainage should discharge directly into the sealed drainage network (i.e., not via
gullies) and will then be stored in a detention basin prior to discharge to the off-site
sewer network.

Drainage from areas of parking and service yards will be routed through
appropriately designed and sized full retention oil interceptors prior to discharge into
the attenuation tank and ultimately the off-site drainage network.

Flood Exceedance
A flood exceedance plan for storm events above the 1 in 100-year storm event plus
climate change allowance has been produced and is in Appendix G.

Flood Risk
For details of flood risk refer to the separate Flood Risk Assessment Report 5419-JPG-
XX-XX-RP-D-0621.

Foul Water Drainage
The proposed foul water discharge has been calculated for each unit and is
detailed below:

e Unit 1 foul water discharge — 0.40 /s (design flow 6xDWF+10%).
e Unit 2 foul water discharge — 0.67 I/s (design flow 6xDWF+10%).
e Unit 3 foul water discharge — 0.45 |/s (design flow 6xDWF+10%).

Thus, design foul water flows from the proposed development would be 1.507 I/s
which is 6xDWF+10%. For design purposes and to allow for any variation to the
proposed development layout the design flow is assumed to be 2.000 I/s.

Calculations have been carried out using the method as detailed in SFA and
calculations are presented in Appendix |.

5419
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Discharge from the site is proposed to drain into the existing 150mm diameter private
foul water drain running along the northern boundary.

Detail about this drain can be found in Section 3.0 of this report.

At the time of writing the Drainage Impact Assessment correspondence from
Yorkshire Water had not been received. The report will be reviewed and updated
as necessary once correspondence has been received from Yorkshire Water the
local Sewerage/Water Company.
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6.0

DRAINAGE MAINTENANCE AND MANAGEMENT

The proposed foul and surface water drainage systems including the detention basin
will remain private in the short term.

The following maintenance and management guidance is provided.

6.1 Introduction
Pipe sizes and gradients are designed to be self-cleansing albeit regular
maintenance and inspections are required to ensure the long-term efficiency of the
systems.
All works should be undertaken by suitably qualified personnel and waste should be
tfreated and removed by an appropriately registered company.
6.2 Drains/Sewers
The main objective of maintenance guidance is to establish procedures to ensure
the sewer system functions appropriately in the long term within an environment of
fiscal conftrol.
Maintenance includes:
e Local repair or local replacement of damaged pipes or other structures to
maintain the functioning of the sewer.
e Cleaning and removal of sediments, obstructions etc. to restore hydraulic
capacity.
e Jetting/vacuum of sewers to be undertaken as often as necessary to remove silts
and/or ordinary debris.
e In the event that any extraordinary issues are encountered during an inspection,
further information may be required such as a CCTV survey report.
e Maintenance to be undertaken on a six-monthly schedule.
To avoid damaging the pipe, PSI pressures need to be verified before jetting of
plastic twin wall sewers. Cleaning of drainage systems may require the temporary
sealing of the system and careful collection of the effluent for disposal off site.
5419 Gregory Property Group 11
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6.3 Detention Basin

Regular inspection and maintenance are important for the effective operation of

the detention basin.

CIRIA's SUDS manual

following maintenance regime for detention basins:

C753 Table 23.1

recommends the

Maintenance

Required action

Typical Frequency

schedule
Remove litter and dekboris. Monthly (or as required).
Cut the grass — public areas. Monthly (during growing
season).
Cut the meadow grass. Half  yearly (spring, before
nesting season, and autumn).

Inspect marginal and bankside vegetation and remove | Monthly (at start, then as
nuisance plants (first 3 years). required).
Inspect inlets, outlets, bankside, structures, pipework, etc. for | Monthly.
evidence of blockage and/or physical damage.
Inspect water body for signs of poor water quality. Monthly (May — October).
Inspect silt accumulation rates in any dry weather channel and | Half yearly.
in main body of the basin and establish appropriate removal
frequencies; undertake contamination testing once some

Regular build-up has occurred, to inform management and disposal

Maintenance | ©Pfions.
Check any mechanical devices, e.g., flow controls. Half yearly.
Hand cut submerged and emergent aquatic plants (at | Annually.
minimum of 0.1m above basin base; include 25% of basin
surface).
Remove 25% of bank vegetation from water's edge to a | Annually.
minimum of Tm above water level.
Tidy all dead growth (scrub clearance) before start of growing | Annually.

season (Nofe: tree maintenance is usually part of overall
landscape management confract)

Remove sediment from any dry weather channel.

Every 1-5 years, or as required.

Remove sediment and planting from one quadrant of the
main body of basins.

Every 5 years, or as required.

Occasional
maintenance

Remove sediment from the main body of big basins when pool
volume is reduced by 20%.

With effective pre- treatment
this will only be required rarely,
e.g., every 25-50 years.

Remedial
actions

Repair erosion or other damage. As required.
Replant, where necessary. As required.
Repair/rehabilitation of inlets, outlets, and overflows. As required.

This regime can be tailored to suit the detention basin dependant on final
landscaping details and many of the maintenance activities may be undertaken as
landscaping maintenance.

The maintenance regime will also depend upon who will be responsible of the basin.
Where this is likely to be the local authority or local Water Company (YW) internal

maintenance policy at these bodies would take precedence over any
recommendations in this report.

5419
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6.4

6.5

6.6

Flow Conirol Chamber

The surface water drainage network has a discharge restriction imposed by Barnsley
MBC; this is controlled by a flow control device.

Regular inspections of the flow control chamber should be carried out to ensure that
debris that may obstruct the inlet to the flow conftrol is not present. The frequency of
inspection will depend on the location of the unit, it is recommended initial
inspections should be on a three-month basis for the first year of operation followed
by a six-monthly basis thereafter.

In the event that the inlet to the control unit becomes blocked, the pivoting bypass
door may be operated by pulling the wire rope attached upwards to drain down
the chamber and provide access for maintenance.

Attenuation Tanks

There are several different types of attenuation tanks from large diameter pipe
system to precast concrete tanks, box culverts and geo-cellular storage units and all
have variations depending upon the manufacturer.

Inspection and maintenance of the atftenuation tank shall be in accordance with
the manufacturer’s recommendations for the installed system.

Attenuation tanks shall be inspected at least twice a year (every six months) or if the
tank and drainage system does not appear to be fully draining down as there may
be a problem.

Inspections shall be carried out visually from ground level and only as a last resort
should a person enter the tank using appropriate safety equipment (where man
access to a tank is possible).

Sumps shall be checked and cleaned on a six-monthly basis and silt removed to a
licenced facility.

Where a vortex flow control and/or pumps are located in the attenuation tank these
shall be maintained in accordance the relevant sections in this document.

Manholes/Access Chambers

All manhole covers should be lifted, and the manholes visually inspected for silt,
debris damage to benching and signs of blockages within the drainage system.

Debris shall be removed from the benching and chamber. This shall not be removed
by washing down the outgoing pipe.

Any loose benching shall be removed from the chamber and not allowed to be
washed down the pipe system where it could cause a blockage. Areas of
damaged benching shall be noted and procedure for repair instigated.

5419
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6.7

6.8

Should any debris or blockages be detected, the manholes should be cleaned
along with associated pipe runs which should be high pressure jetted and CCTV
surveyed to verify/identify that no further remedial works are required.

The manhole covers and frames shall be checked for damage and ensure correctly
bolted together. This should be undertaken on a six-monthly basis.

Missing bolts and broken items shall be replaced in accordance with the
manufacturer’s details. Damaged cover/frames that cannot be repaired shall be
completely replaced.

Before replacing the cover, suitable grease or other sealing material shall be applied
to the frame as required to form an airtight seal. Bolts shall be replaced and fully
tightened.

Silt Trap Manholes

These chambers are designed with sumps to accumulate silt and debris at specific
locations, in particular upstream of the attenuation structures, basins, and ponds.
These should be checked and cleaned out on a six-monthly basis.

Drainage Chanels and Kerb Drains

All drainage channels and kerb drains systems should be inspected regularly to
ensure that the system continues to operate effectively and is free from damage
and blockage by debris or solid objects.

The systems should be cleaned at least once a year and incorporated into a
planned maintenance schedule. The frequency of inspection and maintenance
depends on the local environment and conditions.

Channel units/kerb drains can be cleaned using a high-pressure hose. This can be
fed into the system through access units.

The throat section of channel units and aperture of the kerb drains should be kept
clear at all times to ensure uninterrupted flow of surface runoff into the drainage
channel. Any debiris should be removed.

The seating areas for covers and grates should be cleaned before they are
replaced. The covers and grates should be locked into position to prevent these
being removed, stolen, or dislodged by traffic. Locking bolts should be replaced
and sufficiently tightened, taking care that the bolt heads do not stand above the
top surface of the cover or grate. If grates/covers can move within their frame, this
may cause damage to the frame or seating or surrounding paving.

During prolonged periods of dry weather, traps shall be checked and replenished as
necessary to maintain the seal and preventing the escape of odours.

5419
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6.9

6.10

Road Gullies

Road gullies should be inspected regularly to ensure that the system continues to
operate effectively and is free from damage and blockage by debris or solid
objects.

The gullies should be cleaned at least once a year and incorporated intfo a planned
maintenance schedule. The frequency of inspection and maintenance depends on
the local environment and conditions.

The gully grating should be kept clear at all times to ensure uninterrupted flow of
surface runoff into the gully. Any debris should be removed.

The seating areas for the grate should be cleaned before they are replaced. The
covers and grates should be locked into position to prevent these being removed,
stolen, or dislodged by traffic.

During prolonged periods of dry weather, traps shall be checked and replenished as
necessary to maintain the seal and preventing the escape of odours.

Pumping Stations

Where private pumping stations or pumps in tanks form part of the drainage system
the developer and/or end user shall enter info a maintenance agreement with a
pump maintenance company.

The pumping station should be serviced as a minimum annually (once every 12
months).

Maintenance shall involve removing the pumps and carrying out any routine
maintenance or repairs to the pumps.

Control system including any alarms shall be checked to ensure they are in fully
working order.

The wet wells shall be visually inspected from ground level to assess if any repairs are
necessary. If repairs to benching or the chamber are required, this should be carried
out as soon as possible.

All pumping stations should be connected to a monitoring/telemetry system which
activates an alarm upon failure. The location of the alarm will vary to suit the
development and how this is maintained overall. Ideally the alarm would be
located on site in a facilities manager’s office or in a staffed office (this could be a
gate house for example that is staffed 24 hours a day). If there is to be no on-site
facilities management then a remote type of alarm should be installed and
connected to the landlord offices/premises, or to the facilities management
company, or appointed pump maintenance company.

For surface water pumping stations, the sump shall be emptied of any silt that may
have accumulated in the sump. The sump shall be inspected every 6 months. Any
silt removed shall be disposed of offsite at a licenced facility.
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6.11

6.12

6.13

Oil Separators

In order to prevent pollution, the separators need to be regularly maintained. This
should be carried out on a six-monthly basis by suitably qualified personnel and in
accordance with details in EN858-2:2003 section 6.

Maintenance should be as follows:

e Determine sludge/silt volume in upstream catchpits and remove.

e Assess the depth of accumulated oil and silt in the separator.

e Check the condition of any coalescing device and replace, as necessary.
e Service any electrical equipment, i.e. alarms or management systems.

e Physically inspect the integrity of the separator and any mechanical parts.

The separator should be emptied when oil/silt levels have significantly built up. All
retained waste, including silt must be removed and the separator refilled with clean
water. In the event of a spillage, the separator should be emptied. Emptying should
be undertaken by a registered waste removal company, experienced in separator
emptying.

Every five years, the separator should be emptied and given a general inspection to
test its integrity and performance, after which the separator must be refilled with
clean water.

A detailed log should be kept up when the separator has been inspected,
maintained, emptied and serviced, along with records of any specific events
relating to the system such as cleaning, spillages. Failure to carry out the
maintenance may result in pollution of the environment.

Health and Safety

Employers shall, so far as is reasonably practical, provide and maintain systems of
work that are safe and without risks to health. The systems of work shall cover all
aspects of the works including above-ground operations (for example manhole
location and ftraffic control), access to the sewer system and all operations in the
confined space of the sewer system.

Record History

The site manager shall be responsible for recording and updating details of prior
maintenance and operations, which can be made available for future reference.

The site manager shall also be responsible for scheduling future maintenance in
accordance with the necessary requirements of each component, create a fixed
timetable of routine checks and ensure that the maintenance is undertaken
appropriately.

5419
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CONCLUSIONS

This report has been prepared to assess the drainage impact for a proposed
commercial development on land adjacent to Dearne Valley Parkway.

This report should be rad in conjunction with the accompanying Flood Risk
Assessment (ref. 5419-JPG-XX-XX-RD-D-0621).

The site lies within Flood Zone 1 and is considered to be at a low and acceptable
flood risk from all sources.

Discharge from the site will be restricted to a greenfield run off rate as detailed in the
report.

Surface water shall discharge at the agreed restricted discharge into the existing
private surface water drain running along the northern site boundary.

Surface water attenuation will be provided for each unit. Units 1 and 2 will drain to
their own below ground atftenuation tanks while Unit 3 and the Access Road will
drain to the detention basin.

Proposed allowance for climate change for this development is 30% which is in line
with Hoyland Master Plan Strategy previously approved by Barnsley MDC.

Foul water drainage will discharge to the existing 150mm diameter foul water drain
running along the northern site boundary at unrestricted discharge.

Both existing foul and surface water drains located along the northern site boundary
were designed and installed by a third party. It is understood that these drains were
designed to Sewers for Adoption and Yorkshire Water requirements and have
sufficient capacity to drain the proposed site.

The existing drains could be put forward for retrospective adoption by Yorkshire
Water should the necessary criteria be met.

leva Bacivlyte
For and behalf of JPG (Leeds) Limited

March 2021
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‘commence 0800 917 3993
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Always consult utility plans

. Drainage Information provided has been determined without man entry into the chambers. Whilst
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2. All'sewer runs are presumed to be straight line connections between chambers unless proven
otherwise by the use of a sonde or CCTV survey.

. Some information has been added to the drawing using the statutory records where needed.

. Some areas of site were unable to be surveyed due to the dense nature of the vegetation.
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NOTES
GENERAL NOTES
1. ALL MATERIALS AND WORKMANSHIP IS TO COMPLY WITH JPG
CONSULTANTS STANDARD SPECIFICATION & ALL RELEVANT
BRITISH & EUROPEAN STANDARDS.
2.  THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
RELEVANT ARCHITECTS, M & E CONSULTANTS AND JPG
CONSULTANTS DRAWINGS.
3.  ANY DISCREPANCIES SHOULD BE REPORTED TO THE ENGINEER
IMMEDIATELY SO THAT CLARIFICATION CAN BE SOUGHT PRIOR
TO COMMENCEMENT OF WORKS.
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 2 year Return Period
Half Drain Time 334 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 132.949 0.099 0.0 2.3 2.3 42.3 0 K
30 min Summer 132.978 0.128 0.0 2.5 2.5 54.7 0O K
60 min Summer 133.008 0.158 0.0 2.6 2.6 67.3 0 K
120 min Summer 133.035 0.185 0.0 2.7 2.7 79.2 O K
180 min Summer 133.049 0.199 0.0 2.7 2.7 84.9 0 K
240 min Summer 133.056 0.206 0.0 2.7 2.7 87.9 O K
360 min Summer 133.064 0.214 0.0 2.7 2.7 91.4 0 K
480 min Summer 133.068 0.218 0.0 2.7 2.7 93.1 0 K
600 min Summer 133.069 0.219 0.0 2.8 2.8 93.8 0 K
720 min Summer 133.069 0.219 0.0 2.8 2.8 93.8 O K
960 min Summer 133.066 0.216 0.0 2.7 2.7 92.5 0 K
1440 min Summer 133.055 0.205 0.0 2.7 2.7 87.5 0O K
2160 min Summer 133.034 0.184 0.0 2.7 2.7 78.5 0 K
2880 min Summer 133.014 0.164 0.0 2.6 2.6 70.0 0 K
4320 min Summer 132.982 0.132 0.0 2.5 2.5 56.4 0 K
5760 min Summer 132.960 0.110 0.0 2.4 2.4 47.0 O K
7200 min Summer 132.947 0.097 0.0 2.2 2.2 41.3 0 K
8640 min Summer 132.938 0.088 0.0 2.0 2.0 37.5 0 K
10080 min Summer 132.931 0.081 0.0 1.9 1.9 34.5 0 K
15 min Winter 132.961 0.111 0.0 2.4 2.4 47.4 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 36.306 0.0 39.2 18

30 min Summer 23.908 0.0 52.7 33

60 min Summer 15.183 0.0 70.5 62

120 min Summer 9.451 0.0 88.2 122

180 min Summer 7.126 0.0 100.0 180

240 min Summer 5.825 0.0 109.1 226

360 min Summer 4.372 0.0 123.0 286

480 min Summer 3.559 0.0 133.6 350

600 min Summer 3.033 0.0 142.4 418

720 min Summer 2.662 0.0 149.9 490

960 min Summer 2.166 0.0 162.6 626

1440 min Summer 1.620 0.0 182.1 896

2160 min Summer 1.211 0.0 207.4 1296

2880 min Summer 0.985 0.0 224.8 1672

4320 min Summer 0.736 0.0 251.0 2380

5760 min Summer 0.599 0.0 274.8 3104

7200 min Summer 0.511 0.0 292.6 3816

8640 min Summer 0.448 0.0 307.8 4496

10080 min Summer 0.401 0.0 320.3 5240

15 min Winter 36.306 0.0 44 .3 18
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LS12 6QA

ROCKINGHAM PLOT 2

UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2

Summary of Results for 2 year Return Period

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

30 min Winter 132.994 0.144 0.0 2.6 2.6 61.5 0 K
60 min Winter 133.027 0.177 0.0 2.7 2.7 75.8 0 K
120 min Winter 133.060 0.210 0.0 2.7 2.7 89.6 0 K
180 min Winter 133.076 0.226 0.0 2.8 2.8 96.6 0 K
240 min Winter 133.085 0.235 0.0 2.8 2.8 100.6 0 K
360 min Winter 133.093 0.243 0.0 2.8 2.8 103.7 0 K
480 min Winter 133.095 0.245 0.0 2.8 2.8 104.9 0 K
600 min Winter 133.096 0.246 0.0 2.8 2.8 105.1 O K
720 min Winter 133.094 0.244 0.0 2.8 2.8 104.3 0 K
960 min Winter 133.087 0.237 0.0 2.8 2.8 101.1 0 K
1440 min Winter 133.065 0.215 0.0 2.7 2.7 92.1 0 K
2160 min Winter 133.031 0.181 0.0 2.7 2.7 77.4 O K
2880 min Winter 133.001 0.151 0.0 2.6 2.6 64.7 0 K
4320 min Winter 132.960 0.110 0.0 2.4 2.4 46.8 0O K
5760 min Winter 132.940 0.090 0.0 2.1 2.1 38.6 0 K
7200 min Winter 132.929 0.079 0.0 1.8 1.8 33.7 0 K
8640 min Winter 132.921 0.071 0.0 1.6 1.6 30.3 0 K
10080 min Winter 132.915 0.065 0.0 1.5 1.5 27.9 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

30 min Winter 23.908 0.0 59.4 33

60 min Winter 15.183 0.0 79.2 62

120 min Winter 9.451 0.0 99.0 120

180 min Winter 7.126 0.0 112.2 176

240 min Winter 5.825 0.0 122.4 232

360 min Winter 4.372 0.0 138.0 332

480 min Winter 3.559 0.0 149.8 376

600 min Winter 3.033 0.0 159.7 454

720 min Winter 2.662 0.0 168.2 530

960 min Winter 2.166 0.0 182.4 684

1440 min Winter 1.620 0.0 204.3 968

2160 min Winter 1.211 0.0 232.5 1368

2880 min Winter 0.985 0.0 252.0 1756

4320 min Winter 0.736 0.0 281.5 2424

5760 min Winter 0.599 0.0 307.9 3120

7200 min Winter 0.511 0.0 327.9 3824

8640 min Winter 0.448 0.0 345.0 4576

10080 min Winter 0.401 0.0 359.2 5240
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 1

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-1-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.639

Time (mins) Area
From: To: (ha)

0 4 0.639
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 135.550

Cellular Storage Structure

Invert Level (m) 132.850 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

2.0

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

0.000 450.0
1.000 450.0

Hydro-Brake® Optimum Outflow Control

450.0 1.100 0.0
534.9

539.1

Unit Reference MD-SHE-0080-2800-1000-2800
Design Head (m)
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point (Calculated) 1.000 2
Flush-Flo™ 0.299 2
Kick-Flo® 0.623 2
Mean Flow over Head Range - 2

U W o ©

1.

Surf

132.

1

Head (m) Flow (1/s)

000
2.8

ace
Yes

80
850
100
200

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 2.3 1.200 3.0 3.000 4.7
0.200 2.7 1.400 3.3 3.500 5.0
0.300 2.8 1.600 3.5 4.000 5.3
0.400 2.8 1.800 3.7 4.500 5.6
0.500 2.6 2.000 3.9 5.000 5.9
0.600 2.4 2.200 4.0 5.500 6.2
0.800 2.5 2.400 4.2 6.000 6.4
1.000 2.8 2.600 4.4 6.500 6.7

Depth

O W 0 0w J J

(m) Flow (1l/s)

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

0 J 393 3o
O O o BN 0
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 1
5419

Date 18/03/2021

File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 30 year Return Period
Half Drain Time 665 minutes.
Storm Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 133.039 0.189 0.0 2.7 2.7 80.6 0 K
30 min Summer 133.097 0.247 0.0 2.8 2.8 105.8 0 K
60 min Summer 133.158 0.308 0.0 2.8 2.8 131.8 0 K
120 min Summer 133.218 0.368 0.0 2.8 2.8 157.2 0 K
180 min Summer 133.249 0.399 0.0 2.8 2.8 170.4 0 K
240 min Summer 133.267 0.417 0.0 2.8 2.8 178.1 O K
360 min Summer 133.284 0.434 0.0 2.8 2.8 185.7 0 K
480 min Summer 133.290 0.440 0.0 2.8 2.8 188.3 0 K
600 min Summer 133.291 0.441 0.0 2.8 2.8 188.6 0 K
720 min Summer 133.290 0.440 0.0 2.8 2.8 188.2 O K
960 min Summer 133.285 0.435 0.0 2.8 2.8 186.1 0 K
1440 min Summer 133.268 0.418 0.0 2.8 2.8 178.6 O K
2160 min Summer 133.234 0.384 0.0 2.8 2.8 164.2 0 K
2880 min Summer 133.199 0.349 0.0 2.8 2.8 149.4 0 K
4320 min Summer 133.136 0.286 0.0 2.8 2.8 122.2 0 K
5760 min Summer 133.084 0.234 0.0 2.8 2.8 99.8 O K
7200 min Summer 133.043 0.193 0.0 2.7 2.7 82.3 0 K
8640 min Summer 133.011 0.161 0.0 2.6 2.6 69.0 0 K
10080 min Summer 132.988 0.138 0.0 2.5 2.5 58.9 0 K
15 min Winter 133.061 0.211 0.0 2.7 2.7 90.4 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 68.720 0.0 77.2 19

30 min Summer 45.545 0.0 103.1 33

60 min Summer 28.921 0.0 135.9 64

120 min Summer 17.839 0.0 168.0 122

180 min Summer 13.302 0.0 188.1 182

240 min Summer 10.751 0.0 202.7 242

360 min Summer 7.934 0.0 224 .4 360

480 min Summer 6.394 0.0 241.1 480

600 min Summer 5.405 0.0 254.6 534

720 min Summer 4.710 0.0 266.1 592

960 min Summer 3.787 0.0 284.9 716

1440 min Summer 2.782 0.0 312.4 982

2160 min Summer 2.041 0.0 350.3 1388

2880 min Summer 1.637 0.0 374.5 1788

4320 min Summer 1.198 0.0 410.1 2552

5760 min Summer 0.960 0.0 440.6 3288

7200 min Summer 0.807 0.0 463.1 3968

8640 min Summer 0.701 0.0 482.0 4672

10080 min Summer 0.622 0.0 498.0 5352

15 min Winter 68.720 0.0 86.8 19
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2

Summary of Results for 30 year Return Period

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

30 min Winter 133.128 0.278 0.0 2.8 2.8 118.8 0 K
60 min Winter 133.197 0.347 0.0 2.8 2.8 148.3 0 K
120 min Winter 133.265 0.415 0.0 2.8 2.8 177.4 0 K
180 min Winter 133.301 0.451 0.0 2.8 2.8 192.9 0 K
240 min Winter 133.323 0.473 0.0 2.8 2.8 202.4 0 K
360 min Winter 133.348 0.498 0.0 2.8 2.8 212.7 0 K
480 min Winter 133.359 0.509 0.0 2.8 2.8 217.5 0 K
600 min Winter 133.362 0.512 0.0 2.8 2.8 218.9 O K
720 min Winter 133.360 0.510 0.0 2.8 2.8 218.1 0 K
960 min Winter 133.349 0.499 0.0 2.8 2.8 213.5 0 K
1440 min Winter 133.323 0.473 0.0 2.8 2.8 202.4 0 K
2160 min Winter 133.271 0.421 0.0 2.8 2.8 180.1 O K
2880 min Winter 133.217 0.367 0.0 2.8 2.8 156.7 0 K
4320 min Winter 133.120 0.270 0.0 2.8 2.8 115.3 0O K
5760 min Winter 133.047 0.197 0.0 2.7 2.7 84.4 0 K
7200 min Winter 132.998 0.148 0.0 2.6 2.6 63.2 0 K
8640 min Winter 132.965 0.115 0.0 2.4 2.4 49.3 0 K
10080 min Winter 132.948 0.098 0.0 2.3 2.3 42.0 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

30 min Winter 45.545 0.0 115.7 33

60 min Winter 28.921 0.0 152.4 62

120 min Winter 17.839 0.0 188.4 120

180 min Winter 13.302 0.0 210.8 180

240 min Winter 10.751 0.0 227.2 238

360 min Winter 7.934 0.0 251.4 352

480 min Winter 6.394 0.0 270.0 464

600 min Winter 5.405 0.0 285.1 574

720 min Winter 4.710 0.0 297.8 680

960 min Winter 3.787 0.0 318.6 778

1440 min Winter 2.782 0.0 348.5 1080

2160 min Winter 2.041 0.0 392.5 1516

2880 min Winter 1.637 0.0 419.6 1932

4320 min Winter 1.198 0.0 459.8 2720

5760 min Winter 0.960 0.0 493.6 3408

7200 min Winter 0.807 0.0 518.9 4104

8640 min Winter 0.701 0.0 540.1 4752

10080 min Winter 0.622 0.0 558.4 5344
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 1

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-1-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.639

Time (mins) Area
From: To: (ha)

0 4 0.639
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 135.550

Cellular Storage Structure

Invert Level (m) 132.850 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

2.0

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

0.000 450.0
1.000 450.0

Hydro-Brake® Optimum Outflow Control

450.0 1.100 0.0
534.9

539.1

Unit Reference MD-SHE-0080-2800-1000-2800
Design Head (m)
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point (Calculated) 1.000 2
Flush-Flo™ 0.299 2
Kick-Flo® 0.623 2
Mean Flow over Head Range - 2

U W o ©

1.

Surf

132.

1

Head (m) Flow (1/s)

000
2.8

ace
Yes

80
850
100
200

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 2.3 1.200 3.0 3.000 4.7
0.200 2.7 1.400 3.3 3.500 5.0
0.300 2.8 1.600 3.5 4.000 5.3
0.400 2.8 1.800 3.7 4.500 5.6
0.500 2.6 2.000 3.9 5.000 5.9
0.600 2.4 2.200 4.0 5.500 6.2
0.800 2.5 2.400 4.2 6.000 6.4
1.000 2.8 2.600 4.4 6.500 6.7

Depth

O W 0 0w J J

(m) Flow (1l/s)

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

0 J 393 3o
O O o BN 0
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 100 year Return Period (+30%)
Half Drain Time 1277 minutes.
Storm Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 133.169 0.319 0.0 2.8 2.8 136.4 0 K
30 min Summer 133.274 0.424 0.0 2.8 2.8 181.4 O K
60 min Summer 133.386 0.536 0.0 2.8 2.8 229.3 0 K
120 min Summer 133.500 0.650 0.0 2.8 2.8 278.0 0 K
180 min Summer 133.562 0.712 0.0 2.8 2.8 304.5 0 K
240 min Summer 133.601 0.751 0.0 2.8 2.8 321.0 O K
360 min Summer 133.646 0.796 0.0 2.8 2.8 340.5 0 K
480 min Summer 133.673 0.823 0.0 2.8 2.8 351.8 0 K
600 min Summer 133.687 0.837 0.0 2.8 2.8 358.0 0 K
720 min Summer 133.694 0.844 0.0 2.8 2.8 360.8 O K
960 min Summer 133.693 0.843 0.0 2.8 2.8 360.4 0 K
1440 min Summer 133.671 0.821 0.0 2.8 2.8 350.9 0O K
2160 min Summer 133.632 0.782 0.0 2.8 2.8 334.3 0 K
2880 min Summer 133.592 0.742 0.0 2.8 2.8 317.1 0 K
4320 min Summer 133.509 0.659 0.0 2.8 2.8 281.9 0 K
5760 min Summer 133.416 0.566 0.0 2.8 2.8 241.9 O K
7200 min Summer 133.333 0.483 0.0 2.8 2.8 206.6 0 K
8640 min Summer 133.262 0.412 0.0 2.8 2.8 176.1 0 K
10080 min Summer 133.202 0.352 0.0 2.8 2.8 150.5 0 K
15 min Winter 133.208 0.358 0.0 2.8 2.8 153.0 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 115.528 0.0 131.3 19

30 min Summer 77.308 0.0 174.7 34

60 min Summer 49.388 0.0 233.0 64

120 min Summer 30.495 0.0 287.5 124

180 min Summer 22.679 0.0 320.1 184

240 min Summer 18.260 0.0 342.9 242

360 min Summer 13.384 0.0 375.0 362

480 min Summer 10.738 0.0 397.8 482

600 min Summer 9.045 0.0 413.2 602

720 min Summer 7.857 0.0 421.0 720

960 min Summer 6.287 0.0 419.2 960

1440 min Summer 4.583 0.0 401.0 1210

2160 min Summer 3.334 0.0 572.0 1580

2880 min Summer 2.657 0.0 607.0 1992

4320 min Summer 1.927 0.0 655.8 2848

5760 min Summer 1.532 0.0 703.7 3624

7200 min Summer 1.281 0.0 735.5 4328

8640 min Summer 1.107 0.0 762.0 5096

10080 min Summer 0.979 0.0 784.8 5752

15 min Winter 115.528 0.0 147.0 19
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

30 min Winter 133.326 0.476 0.0 2.8 2.8 203.6 0 K
60 min Winter 133.453 0.603 0.0 2.8 2.8 257.6 0 K
120 min Winter 133.582 0.732 0.0 2.8 2.8 312.8 0 K
180 min Winter 133.652 0.802 0.0 2.8 2.8 343.0 0 K
240 min Winter 133.697 0.847 0.0 2.8 2.8 362.1 0 K
360 min Winter 133.751 0.901 0.0 2.8 2.8 385.2 0 K
480 min Winter 133.784 0.934 0.0 2.8 2.8 399.3 0 K
600 min Winter 133.804 0.954 0.0 2.8 2.8 407.7 O K
720 min Winter 133.815 0.965 0.0 2.8 2.8 412.5 0 K
960 min Winter 133.821 0.971 0.0 2.8 2.8 415.0 O K
1440 min Winter 133.799 0.949 0.0 2.8 2.8 405.5 0 K
2160 min Winter 133.748 0.898 0.0 2.8 2.8 383.9 O K
2880 min Winter 133.694 0.844 0.0 2.8 2.8 360.7 0 K
4320 min Winter 133.576 0.726 0.0 2.8 2.8 310.5 0O K
5760 min Winter 133.439 0.589 0.0 2.8 2.8 252.0 0 K
7200 min Winter 133.308 0.458 0.0 2.8 2.8 195.9 0 K
8640 min Winter 133.205 0.355 0.0 2.8 2.8 151.9 0 K
10080 min Winter 133.126 0.276 0.0 2.8 2.8 117.9 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

30 min Winter 77.308 0.0 194.0 33

60 min Winter 49.388 0.0 261.0 64

120 min Winter 30.495 0.0 321.4 122

180 min Winter 22.679 0.0 357.3 180

240 min Winter 18.260 0.0 381.9 240

360 min Winter 13.384 0.0 414.1 356

480 min Winter 10.738 0.0 430.6 472

600 min Winter 9.045 0.0 433.4 588

720 min Winter 7.857 0.0 431.5 700

960 min Winter 6.287 0.0 424.5 924

1440 min Winter 4.583 0.0 408.1 1342

2160 min Winter 3.334 0.0 640.3 1668

2880 min Winter 2.657 0.0 679.1 2136

4320 min Winter 1.927 0.0 726.3 3068

5760 min Winter 1.532 0.0 788.2 3928

7200 min Winter 1.281 0.0 824.0 4616

8640 min Winter 1.107 0.0 853.7 5280

10080 min Winter 0.979 0.0 879.6 5952
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 1

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-1-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.639

Time (mins) Area
From: To: (ha)

0 4 0.639
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 1
5419

Date 18/03/2021
File 210318-5419-UNIT-1-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 135.550

Cellular Storage Structure

Invert Level (m) 132.850 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

2.0

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

0.000 450.0
1.000 450.0

Hydro-Brake® Optimum Outflow Control

450.0 1.100 0.0
534.9

539.1

Unit Reference MD-SHE-0080-2800-1000-2800
Design Head (m)
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point (Calculated) 1.000 2
Flush-Flo™ 0.299 2
Kick-Flo® 0.623 2
Mean Flow over Head Range - 2

U W o ©

1.

Surf

132.

1

Head (m) Flow (1/s)

000
2.8

ace
Yes

80
850
100
200

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 2.3 1.200 3.0 3.000 4.7
0.200 2.7 1.400 3.3 3.500 5.0
0.300 2.8 1.600 3.5 4.000 5.3
0.400 2.8 1.800 3.7 4.500 5.6
0.500 2.6 2.000 3.9 5.000 5.9
0.600 2.4 2.200 4.0 5.500 6.2
0.800 2.5 2.400 4.2 6.000 6.4
1.000 2.8 2.600 4.4 6.500 6.7

Depth

O W 0 0w J J

(m) Flow (1l/s)

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

0 J 393 3o
O O o BN 0
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 2 year Return Period
Half Drain Time 347 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 131.898 0.098 0.0 3.6 3.6 77.1 0 K
30 min Summer 131.927 0.127 0.0 4.5 4.5 99.6 O K
60 min Summer 131.957 0.157 0.0 4.8 4.8 122.8 0 K
120 min Summer 131.985 0.185 0.0 4.9 4.9 145.0 0O K
180 min Summer 131.999 0.199 0.0 5.0 5.0 155.9 0 K
240 min Summer 132.007 0.207 0.0 5.0 5.0 161.9 O K
360 min Summer 132.016 0.216 0.0 5.0 5.0 169.0 0 K
480 min Summer 132.020 0.220 0.0 5.0 5.0 172.8 0 K
600 min Summer 132.023 0.223 0.0 5.0 5.0 174.7 0 K
720 min Summer 132.024 0.224 0.0 5.0 5.0 175.3 O K
960 min Summer 132.022 0.222 0.0 5.0 5.0 174.0 0 K
1440 min Summer 132.012 0.212 0.0 5.0 5.0 166.3 0O K
2160 min Summer 131.993 0.193 0.0 4.9 4.9 151.0 0 K
2880 min Summer 131.973 0.173 0.0 4.9 4.9 135.9 0 K
4320 min Summer 131.943 0.143 0.0 4.7 4.7 111.8 0 K
5760 min Summer 131.923 0.123 0.0 4.4 4.4 96.3 O K
7200 min Summer 131.911 0.111 0.0 4.0 4.0 86.7 0 K
8640 min Summer 131.902 0.102 0.0 3.7 3.7 79.6 0 K
10080 min Summer 131.895 0.095 0.0 3.4 3.4 74.1 0 K
15 min Winter 131.910 0.110 0.0 4.0 4.0 86.3 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 36.306 0.0 67.8 22

30 min Summer 23.908 0.0 92.1 36

60 min Summer 15.183 0.0 126.2 64

120 min Summer 9.451 0.0 158.3 122

180 min Summer 7.126 0.0 179.7 180

240 min Summer 5.825 0.0 196.2 228

360 min Summer 4.372 0.0 221.4 288

480 min Summer 3.559 0.0 240.6 352

600 min Summer 3.033 0.0 256.5 420

720 min Summer 2.662 0.0 270.2 490

960 min Summer 2.166 0.0 293.0 628

1440 min Summer 1.620 0.0 328.0 898

2160 min Summer 1.211 0.0 376.3 1296

2880 min Summer 0.985 0.0 407.6 1672

4320 min Summer 0.736 0.0 454.3 2380

5760 min Summer 0.599 0.0 499.6 3064

7200 min Summer 0.511 0.0 531.8 3816

8640 min Summer 0.448 0.0 559.1 4496

10080 min Summer 0.401 0.0 581.0 5240

15 min Winter 36.306 0.0 77.0 22
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2

Summary of Results for 2 year Return Period

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

30 min Winter 131.943 0.143 0.0 4.7 4.7 111.8 0 K
60 min Winter 131.977 0.177 0.0 4.9 4.9 138.3 O K
120 min Winter 132.009 0.209 0.0 5.0 5.0 164.1 0 K
180 min Winter 132.026 0.226 0.0 5.0 5.0 177.2 0 K
240 min Winter 132.036 0.236 0.0 5.0 5.0 184.9 0 K
360 min Winter 132.044 0.244 0.0 5.1 5.1 191.4 0 K
480 min Winter 132.048 0.248 0.0 5.1 5.1 194.3 0 K
600 min Winter 132.049 0.249 0.0 5.1 5.1 195.2 O K
720 min Winter 132.048 0.248 0.0 5.1 5.1 194.3 0 K
960 min Winter 132.042 0.242 0.0 5.1 5.1 189.6 0 K
1440 min Winter 132.023 0.223 0.0 5.0 5.0 174.4 0 K
2160 min Winter 131.990 0.190 0.0 4.9 4.9 148.9 O K
2880 min Winter 131.961 0.161 0.0 4.8 4.8 126.1 0 K
4320 min Winter 131.923 0.123 0.0 4.4 4.4 96.2 0O K
5760 min Winter 131.905 0.105 0.0 3.8 3.8 82.0 0 K
7200 min Winter 131.893 0.093 0.0 3.3 3.3 72.8 0 K
8640 min Winter 131.885 0.085 0.0 3.0 3.0 66.5 0 K
10080 min Winter 131.879 0.079 0.0 2.7 2.7 61.9 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

30 min Winter 23.908 0.0 104.2 36

60 min Winter 15.183 0.0 142.0 64

120 min Winter 9.451 0.0 178.0 120

180 min Winter 7.126 0.0 201.9 178

240 min Winter 5.825 0.0 220.4 232

360 min Winter 4.372 0.0 248.6 334

480 min Winter 3.559 0.0 270.1 378

600 min Winter 3.033 0.0 287.9 456

720 min Winter 2.662 0.0 303.2 532

960 min Winter 2.166 0.0 328.9 684

1440 min Winter 1.620 0.0 368.1 970

2160 min Winter 1.211 0.0 421.9 1368

2880 min Winter 0.985 0.0 457.1 1736

4320 min Winter 0.736 0.0 509.9 2420

5760 min Winter 0.599 0.0 559.9 3120

7200 min Winter 0.511 0.0 596.0 3824

8640 min Winter 0.448 0.0 626.8 4576

10080 min Winter 0.401 0.0 652.0 5248
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 2

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-2-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 1.164

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.664 4 8 0.500
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 134.870

Cellular Storage Structure

Invert Level (m) 131.800 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

2.0

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

0.000 825.0
1.000 825.0

Hydro-Brake® Optimum Outflow Control

825.0 1.100 0.0
939.9

945.6

Unit Reference MD-SHE-0107-5100-1000-5100
Design Head (m)
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point (Calculated) 1.000 5
Flush-Flo™ 0.297 5
Kick-Flo® 0.640 4
Mean Flow over Head Range - 4

N N

1.

Surf

131.

1

Head (m) Flow (1/s)

000
5.1

ace
Yes
107
800
150
200

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 3.6 1.200 5.6 3.000 8.5
0.200 5.0 1.400 6.0 3.500 9.2
0.300 5.1 1.600 6.3 4.000 9.8
0.400 5.0 1.800 6.7 4.500 10.3
0.500 4.9 2.000 7.0 5.000 10.9
0.600 4.5 2.200 7.4 5.500 11.4
0.800 4.6 2.400 7.7 6.000 11.9
1.000 5.1 2.600 8.0 6.500 12.3

Depth

O W 0 0w J J

(m) Flow (1/s)
.000 12.8
.500 13.2
.000 13.6
.500 14.0
.000 14.4
.500 14.8
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2

UNIT 2
5419

Date 18/03/2021

File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 30 year Return Period
Half Drain Time 662 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 131.987 0.187 0.0 4.9 4.9 146.3 0 K
30 min Summer 132.045 0.245 0.0 5.1 5.1 192.3 0O K
60 min Summer 132.106 0.306 0.0 5.1 5.1 240.1 0 K
120 min Summer 132.166 0.366 0.0 5.1 5.1 287.0 0 K
180 min Summer 132.197 0.397 0.0 5.1 5.1 311.5 0 K
240 min Summer 132.216 0.416 0.0 5.1 5.1 326.0 O K
360 min Summer 132.235 0.435 0.0 5.1 5.1 341.0 0 K
480 min Summer 132.242 0.442 0.0 5.1 5.1 346.5 0 K
600 min Summer 132.244 0.444 0.0 5.1 5.1 347.8 0 K
720 min Summer 132.244 0.444 0.0 5.1 5.1 347.8 O K
960 min Summer 132.240 0.440 0.0 5.1 5.1 345.0 0 K
1440 min Summer 132.225 0.425 0.0 5.1 5.1 333.1 O K
2160 min Summer 132.193 0.393 0.0 5.1 5.1 308.2 0 K
2880 min Summer 132.159 0.359 0.0 5.1 5.1 281.5 0O K
4320 min Summer 132.096 0.296 0.0 5.1 5.1 231.8 0 K
5760 min Summer 132.044 0.244 0.0 5.1 5.1 190.8 O K
7200 min Summer 132.003 0.203 0.0 5.0 5.0 158.8 0 K
8640 min Summer 131.972 0.172 0.0 4.8 4.8 134.5 0 K
10080 min Summer 131.948 0.148 0.0 4.7 4.7 1l6.4 0 K
15 min Winter 132.009 0.209 0.0 5.0 5.0 164.2 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 68.720 0.0 136.3 22

30 min Summer 45.545 0.0 183.0 37

60 min Summer 28.921 0.0 245.1 66

120 min Summer 17.839 0.0 303.3 124

180 min Summer 13.302 0.0 339.6 184

240 min Summer 10.751 0.0 366.2 242

360 min Summer 7.934 0.0 405.4 362

480 min Summer 6.394 0.0 435.5 480

600 min Summer 5.405 0.0 459.9 536

720 min Summer 4.710 0.0 480.6 594

960 min Summer 3.787 0.0 514.2 718

1440 min Summer 2.782 0.0 562.9 984

2160 min Summer 2.041 0.0 636.3 1388

2880 min Summer 1.637 0.0 680.1 1792

4320 min Summer 1.198 0.0 743.9 2556

5760 min Summer 0.960 0.0 801.6 3288

7200 min Summer 0.807 0.0 842 .4 3968

8640 min Summer 0.701 0.0 876.3 4672

10080 min Summer 0.622 0.0 904.6 5344

15 min Winter 68.720 0.0 153.6 22
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2
UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2

Summary of Results for 30 year Return Period

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

30 min Winter 132.076 0.276 0.0 5.1 5.1 215.9 0 K
60 min Winter 132.144 0.344 0.0 5.1 5.1 270.0 0 K
120 min Winter 132.213 0.413 0.0 5.1 5.1 323.8 0 K
180 min Winter 132.250 0.450 0.0 5.1 5.1 352.5 0 K
240 min Winter 132.272 0.472 0.0 5.1 5.1 370.1 0 K
360 min Winter 132.297 0.497 0.0 5.1 5.1 389.7 0 K
480 min Winter 132.309 0.509 0.0 5.1 5.1 399.0 0 K
600 min Winter 132.313 0.513 0.0 5.1 5.1 402.1 O K
720 min Winter 132.312 0.512 0.0 5.1 5.1 401.3 0 K
960 min Winter 132.303 0.503 0.0 5.1 5.1 394.2 0 K
1440 min Winter 132.279 0.479 0.0 5.1 5.1 375.7 0 K
2160 min Winter 132.229 0.429 0.0 5.1 5.1 336.5 O K
2880 min Winter 132.176 0.376 0.0 5.1 5.1 294.5 0 K
4320 min Winter 132.079 0.279 0.0 5.1 5.1 218.6 0O K
5760 min Winter 132.006 0.206 0.0 5.0 5.0 161.6 0 K
7200 min Winter 131.956 0.156 0.0 4.8 4.8 122.6 0 K
8640 min Winter 131.926 0.126 0.0 4.5 4.5 99.1 0 K
10080 min Winter 131.913 0.113 0.0 4.1 4.1 88.6 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

30 min Winter 45.545 0.0 205.8 36

60 min Winter 28.921 0.0 275.0 66

120 min Winter 17.839 0.0 340.2 122

180 min Winter 13.302 0.0 380.8 180

240 min Winter 10.751 0.0 410.5 238

360 min Winter 7.934 0.0 454.3 354

480 min Winter 6.394 0.0 487.8 466

600 min Winter 5.405 0.0 514.9 576

720 min Winter 4.710 0.0 537.8 680

960 min Winter 3.787 0.0 575.0 778

1440 min Winter 2.782 0.0 627.6 1080

2160 min Winter 2.041 0.0 713.0 1516

2880 min Winter 1.637 0.0 762.1 1936

4320 min Winter 1.198 0.0 834.2 2724

5760 min Winter 0.960 0.0 898.1 3408

7200 min Winter 0.807 0.0 944 .0 4040

8640 min Winter 0.701 0.0 982.2 4664

10080 min Winter 0.622 0.0 1014.5 5344

©1982-2017 XP Solutions




JPG (Leeds) Limited Page 3
5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 2

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-2-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 1.164

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.664 4 8 0.500
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 134.870

Cellular Storage Structure

Invert Level (m) 131.800 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

2.0

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

0.000 825.0
1.000 825.0

Hydro-Brake® Optimum Outflow Control

825.0 1.100 0.0
939.9

945.6

Unit Reference MD-SHE-0107-5100-1000-5100
Design Head (m)
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point (Calculated) 1.000 5
Flush-Flo™ 0.297 5
Kick-Flo® 0.640 4
Mean Flow over Head Range - 4

N N

1.

Surf

131.

1

Head (m) Flow (1/s)

000
5.1

ace
Yes
107
800
150
200

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 3.6 1.200 5.6 3.000 8.5
0.200 5.0 1.400 6.0 3.500 9.2
0.300 5.1 1.600 6.3 4.000 9.8
0.400 5.0 1.800 6.7 4.500 10.3
0.500 4.9 2.000 7.0 5.000 10.9
0.600 4.5 2.200 7.4 5.500 11.4
0.800 4.6 2.400 7.7 6.000 11.9
1.000 5.1 2.600 8.0 6.500 12.3

Depth

O W 0 0w J J

(m) Flow (1/s)
.000 12.8
.500 13.2
.000 13.6
.500 14.0
.000 14.4
.500 14.8
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2
UNIT 2

5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze Source Control 2017.1.2
Summary of Results for 100 year Return Period (+30%)
Half Drain Time 1272 minutes.
Storm Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 132.116 0.316 0.0 5.1 5.1 247.7 0 K
30 min Summer 132.221 0.421 0.0 5.1 5.1 330.1 O K
60 min Summer 132.333 0.533 0.0 5.1 5.1 417.4 0 K
120 min Summer 132.446 0.646 0.0 5.1 5.1 506.6 0O K
180 min Summer 132.509 0.709 0.0 5.1 5.1 555.6 0 K
240 min Summer 132.548 0.748 0.0 5.1 5.1 586.0 O K
360 min Summer 132.594 0.794 0.0 5.1 5.1 622.4 0 K
480 min Summer 132.621 0.821 0.0 5.1 5.1 643.8 0 K
600 min Summer 132.637 0.837 0.0 5.1 5.1 655.8 0 K
720 min Summer 132.644 0.844 0.0 5.1 5.1 ©661.6 O K
960 min Summer 132.645 0.845 0.0 5.1 5.1 661.9 0 K
1440 min Summer 132.624 0.824 0.0 5.1 5.1 646.2 O K
2160 min Summer 132.588 0.788 0.0 5.1 5.1 617.5 0 K
2880 min Summer 132.549 0.749 0.0 5.1 5.1 586.7 0O K
4320 min Summer 132.466 0.666 0.0 5.1 5.1 522.1 0 K
5760 min Summer 132.373 0.573 0.0 5.1 5.1 449.1 O K
7200 min Summer 132.292 0.492 0.0 5.1 5.1 385.7 0 K
8640 min Summer 132.221 0.421 0.0 5.1 5.1 330.3 O K
10080 min Summer 132.161 0.361 0.0 5.1 5.1 283.3 0 K
15 min Winter 132.155 0.355 0.0 5.1 5.1 277.9 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

15 min Summer 115.528 0.0 233.7 22

30 min Summer 77.308 0.0 311.6 37

60 min Summer 49.388 0.0 421.2 66

120 min Summer 30.495 0.0 519.7 126

180 min Summer 22.679 0.0 578.4 186

240 min Summer 18.260 0.0 619.4 246

360 min Summer 13.384 0.0 676.6 364

480 min Summer 10.738 0.0 717.3 484

600 min Summer 9.045 0.0 745.3 602

720 min Summer 7.857 0.0 761.4 722

960 min Summer 6.287 0.0 760.3 960

1440 min Summer 4.583 0.0 725.0 1210

2160 min Summer 3.334 0.0 1038.9 1584

2880 min Summer 2.657 0.0 1101.8 1992

4320 min Summer 1.927 0.0 1188.1 2852

5760 min Summer 1.532 0.0 1280.7 3584

7200 min Summer 1.281 0.0 1338.5 4328

8640 min Summer 1.107 0.0 1386.2 5096

10080 min Summer 0.979 0.0 1426.6 5752

15 min Winter 115.528 0.0 261.9 22
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5 John Charles Way

Leeds
LS12 6QA

ROCKINGHAM PLOT 2
UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A... |Checked by JDM

Designed by IB

Innovyze Source Control 2017.1.2
Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control £ Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

30 min Winter 132.273 0.473 0.0 5.1 5.1 370.4 0 K
60 min Winter 132.399 0.599 0.0 5.1 5.1 469.2 0 K
120 min Winter 132.528 0.728 0.0 5.1 5.1 570.2 0 K
180 min Winter 132.598 0.798 0.0 5.1 5.1 625.7 0 K
240 min Winter 132.643 0.843 0.0 5.1 5.1 660.8 0 K
360 min Winter 132.698 0.898 0.0 5.1 5.1 703.7 0 K
480 min Winter 132.732 0.932 0.0 5.1 5.1 730.1 0 K
600 min Winter 132.752 0.952 0.0 5.1 5.1 746.0 O K
720 min Winter 132.763 0.963 0.0 5.1 5.1 755.1 0 K
960 min Winter 132.771 0.971 0.0 5.1 5.1 760.7 O K
1440 min Winter 132.750 0.950 0.0 5.1 5.1 744.9 0 K
2160 min Winter 132.702 0.902 0.0 5.1 5.1 706.9 O K
2880 min Winter 132.649 0.849 0.0 5.1 5.1 665.4 0 K
4320 min Winter 132.532 0.732 0.0 5.1 5.1 574.0 0O K
5760 min Winter 132.394 0.594 0.0 5.1 5.1 465.7 0 K
7200 min Winter 132.267 0.467 0.0 5.1 5.1 365.7 0 K
8640 min Winter 132.164 0.364 0.0 5.1 5.1 285.0 0 K
10080 min Winter 132.083 0.283 0.0 5.1 5.1 222.0 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?3)

30 min Winter 77.308 0.0 346.3 37

60 min Winter 49.388 0.0 471.8 66

120 min Winter 30.495 0.0 580.9 124

180 min Winter 22.679 0.0 645.3 182

240 min Winter 18.260 0.0 689.3 242

360 min Winter 13.384 0.0 747.1 358

480 min Winter 10.738 0.0 779.7 474

600 min Winter 9.045 0.0 788.2 590

720 min Winter 7.857 0.0 784.1 702

960 min Winter 6.287 0.0 770.3 926

1440 min Winter 4.583 0.0 739.1 1344

2160 min Winter 3.334 0.0 1162.7 1672

2880 min Winter 2.657 0.0 1232.2 2140

4320 min Winter 1.927 0.0 1314.6 3072

5760 min Winter 1.532 0.0 1434.6 3920

7200 min Winter 1.281 0.0 1499.6 4616

8640 min Winter 1.107 0.0 1553.3 5280

10080 min Winter 0.979 0.0 1599.4 5952
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 2

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-2-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 1.164

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.664 4 8 0.500
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 2
5419

Date 18/03/2021
File 210318-5419-UNIT-2-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 134.870

Cellular Storage Structure

Invert Level (m) 131.800 Safety Factor
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

2.0

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

0.000 825.0
1.000 825.0

Hydro-Brake® Optimum Outflow Control

825.0 1.100 0.0
939.9

945.6

Unit Reference MD-SHE-0107-5100-1000-5100
Design Head (m)
Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application

Sump Available

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point (Calculated) 1.000 5
Flush-Flo™ 0.297 5
Kick-Flo® 0.640 4
Mean Flow over Head Range - 4

N N

1.

Surf

131.

1

Head (m) Flow (1/s)

000
5.1

ace
Yes
107
800
150
200

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 3.6 1.200 5.6 3.000 8.5
0.200 5.0 1.400 6.0 3.500 9.2
0.300 5.1 1.600 6.3 4.000 9.8
0.400 5.0 1.800 6.7 4.500 10.3
0.500 4.9 2.000 7.0 5.000 10.9
0.600 4.5 2.200 7.4 5.500 11.4
0.800 4.6 2.400 7.7 6.000 11.9
1.000 5.1 2.600 8.0 6.500 12.3

Depth

O W 0 0w J J

(m) Flow (1/s)
.000 12.8
.500 13.2
.000 13.6
.500 14.0
.000 14.4
.500 14.8
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 3
5419

Date 18/03/2021

File 210318-5419-UNIT-3-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Summary of Results for 2 year Return Period

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30

Storm

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Event

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Max Max Max Max Status
Level Depth Control Volume
(m) (m) (1/s) (m?)
134.846 0.346 4.4 77.5 0 K
134.935 0.435 4.4 100.6 0 K
135.019 0.519 4.4 123.7 0 K
135.093 0.593 4.4 145.1 0 K
135.128 0.628 4.4 155.3 0 K
135.145 0.645 4.4 160.5 0 K
135.155 0.655 4.4 163.8 0 K
135.156 0.656 4.4 164.0 0 K
135.152 0.652 4.4 162.9 0 K
135.146 0.646 4.4 161.0 0 K
135.129 0.629 4.4 155.9 0 K
135.088 0.588 4.4 143.6 0 K
135.021 0.521 4.4 124.2 0 K
134.954 0.454 4.4 105.8 0 K
134.840 0.340 4.4 76.0 0 K
134.757 0.257 4.3 55.6 0 K
134.699 0.199 4.1 42.2 0 K
134.659 0.159 3.8 33.3 0 K
134.632 0.132 3.6 27.4 0 K
134.884 0.384 4.4 87.2 0 K
134.982 0.482 4.4 113.3 0 K
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m3) (m?)
36.306 0.0 80.3 22
23.908 0.0 106.0 36
15.183 0.0 135.5 64
9.451 0.0 168.8 124
7.126 0.0 190.9 182
5.825 0.0 208.1 240
4.372 0.0 234.3 316
3.559 0.0 254 .4 380
3.033 0.0 271.0 444
2.662 0.0 285.4 512
2.166 0.0 309.6 648
1.620 0.0 347.2 924
1.211 0.0 390.2 1320
0.985 0.0 423.1 1700
0.736 0.0 474.1 2424
0.599 0.0 515.1 3112
0.511 0.0 548.8 3816
0.448 0.0 577.9 4496
0.401 0.0 603.0 5152
36.306 0.0 90.0 22
23.908 0.0 118.8 36
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 3

5419

Date 18/03/2021

File 210318-5419-UNIT-3-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Summary of Results for 2 year Return Period

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

Storm

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Event

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max
Level Depth Control Volume
(m)

135.
135.
135.
135.

135

135.
135.
135.
135.
135.
135.
134.
134.
134.
134.
134.
134.

076
160
202
226
.244
243
235
226
200
132
022
917
758
667
620
604
593

Rain
(mm/hr)

O O O O OO FEFNNDNWW®OU JOWWL

.183
.451
.126
.825
.372
.559
.033
.662
.166
.620
.211
.985
.736
.599
.511
.448
.401

Max

(m)

.576
.660
.702
.726
. 744
.743
.735
.726
.700
.632
.522
.417
.258
.167
.120
.104
.093

O O O O OO O OO OO oo oo oo

Max Max

(1/s) (m?)
4.4 139.9
4.4 165.4
4.4 178.4
4.4 185.8
4.4 191.9
4.4 191.5
4.4 188.9
4.4 186.0
4.4 177.6
4.4 156.8
4.4 124.5
4.4 95.8
4.3 55.9
3.9 34.9
3.5 24.7
3.1 21.3
2.8 19.0

Status

OO O0OO0OO0OO0OO0OO0O0OO0O0OO0O0OO0OO0oOOoOo
AARAARAAAAR AR ARAARNRNRR

Flooded Discharge Time-Peak
Volume

Volume

(m?)

O O O O O OO OO0 OoOo oo oo

O O O O OO O OO0 OoOo oo oo

(m?)

151.
189.
213.
233.
262.
284.
303.
319.
346.
388.
437.
473.
531.
576.
614.
647.
675.

g W JOUwNDOUHFE©OWOWO O W U FH Wk ©

(mins)

64
122
178
236
346
450
484
558
712

1008
1412
1792
2468
3120
3744
4408
5144
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 3

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-3-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 1.194

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.694 4 8 0.500
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5 John Charles Way

ROCKINGHAM PLOT 2

Leeds UNIT 3

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-3-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Depth (m) Area (m

0.000 197.
0.100 212.
0.200 228.
0.300 244 .
0.400 261.
0.500 278.
0.600 296.
Minimum

Sugge

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

Hydro-Brake® Optimum
invalidated
Depth (m) Flow (1/s

.100
.200
.300
.400
.500
.600
.800
.000

P OoOoooooo
W W s s W

Model Details

Storage is Online Cover Level (m) 136.750

Tank or Pond Structure

Invert Level (m) 134.500

2) |Depth (m) Area (m?) Depth (m) Area (m?)
0 0.700 315.3 1.400 461.4
2 0.800 334.5 1.500 484.5
0 0.900 354.2 1.600 508.2
3 1.000 374.5 1.700 532.5
2 1.100 395.4 1.800 557.3
7 1.200 416.8 1.900 582.7
7 1.300 438.8 2.000 608.6

Depth (m) Area (m?)

DN NN

Hydro-Brake® Optimum Outflow Control

.100
.200
.300
.400
.500

Unit Reference MD-SHE-0094-5300-2000-5300

Design Head (m) 2.000

Design Flow (1/s) 5.3
Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 94

Invert Level (m) 134.500

Outlet Pipe Diameter (mm) 150
sted Manhole Diameter (mm) 1200

Control Points

Design Point (Calculated) 2.000 5
Flush-Flo™ 0.413 4
Kick-Flo® 0.844 3
Mean Flow over Head Range - 4

Head (m) Flow (1/s)

N oW

635.
662.
689.
718.
746.

O R N

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

) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0 1.200 4.2 3.000 6.4
1 1.400 4.5 3.500 6.9
4 1.600 4.8 4.000 7.3
4 1.800 5.0 4.500 7.7
4 2.000 5.3 5.000 8.1
3 2.200 5.5 5.500 8.5
8 2.400 5.8 6.000 8.9
8 2.600 6.0 6.500 9.2

Depth

O W 0 0 J J

(m) Flow (1/s)

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

9.
9.
10.
10.
10.
11.

O o U1 N W o
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 3
5419

Date 18/03/2021

File 210318-5419-UNIT-3-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Summary of Results for 30 year Return Period

Storm
Event

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Storm
Event

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Max Max Max Max Status
Level Depth Control Volume
(m) (m) (1/s) (m?)
135.108 0.608 4.4 149.6 0 K
135.260 0.760 4.4 196.9 0 K
135.405 0.905 4.4 246.3 0 K
135.535 1.035 4.4 294.2 0 K
135.599 1.099 4.4 319.1 0 K
135.635 1.135 4.4 333.7 0 K
135.672 1.172 4.4 348.6 0 K
135.686 1.186 4.4 354.2 0 K
135.686 1.186 4.4 354.4 0 K
135.679 1.179 4.4 351.6 0 K
135.663 1.163 4.4 344.8 0 K
135.625 1.125 4.4 329.7 0 K
135.567 1.067 4.4 306.7 0 K
135.507 1.007 4.4 283.6 0 K
135.375 0.875 4.4 235.8 0 K
135.210 0.710 4.4 180.9 0 K
135.072 0.572 4.4 138.8 0 K
134.957 0.457 4.4 106.4 0 K
134.866 0.366 4.4 82.6 0 K
135.169 0.669 4.4 168.1 0 K
135.333 0.833 4.4 221.5 0 K
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m3) (m?)
68.720 0.0 152.6 22
45.545 0.0 202.3 37
28.921 0.0 258.4 66
17.839 0.0 318.8 126
13.302 0.0 356.6 184
10.751 0.0 384.3 244
7.934 0.0 425.3 362
6.394 0.0 456.9 482
5.405 0.0 482.7 600
4.710 0.0 504.6 674
3.787 0.0 540.7 790
2.782 0.0 593.8 1044
2.041 0.0 657.7 1468
1.637 0.0 703.3 1876
1.198 0.0 771.9 2720
0.960 0.0 825.0 3408
0.807 0.0 867.5 4112
0.701 0.0 903.6 4760
0.622 0.0 935.6 5448
68.720 0.0 170.9 22
45.545 0.0 226.4 37
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 3
5419

Date 18/03/2021

File 210318-5419-UNIT-3-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Summary of Results for 30 year Return Period

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

60
120
180
240
360
480
600
720
960

1440
2160
2880
4320
5760
7200
8640
10080

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max
Level Depth Control Volume
(m) (m) (1/s) (m?)
135.490 0.990 4.4 277.2
135.632 1.132 4.4 332.3
135.704 1.204 4.4 361.6
135.746 1.246 4.4 379.5
135.791 1.291 4.4 399.1
135.812 1.312 4.4 408.3
135.819 1.319 4.4 411.3
135.817 1.317 4.4 410.5
135.798 1.298 4.4 402.3
135.751 1.251 4.4 381.9
135.672 1.172 4.4 348.4
135.583 1.083 4.4 313.0
135.382 0.882 4.4 238.3
135.119 0.619 4.4 152.9
134.923 0.423 4.4 97.5
134.789 0.289 4.3 63.4
134.706 0.206 4.1 43.9

Rain

(mm/hr) Volume Volume

L)
g0 w3

O O O O F P NDNWDK U oy

(m?) (m?)
.921 0.0 289.
.839 0.0 357.
.302 0.0 399.
.751 0.0 430.
.934 0.0 476.
.394 0.0 511.
.405 0.0 540.
.710 0.0 564.
.787 0.0 604.
.782 0.0 655.
.041 0.0 736.
.637 0.0 787.
.198 0.0 864.
.960 0.0 924.
.807 0.0 971.
.701 0.0 1012.
.622 0.0 1048.

O J OO oo O 10 & o0y N W b o

Status

OO O0OO0OO0OO0OO0OO0O0OO0O0OO0OO0O0OOoOo
AARAARAAAIARARAARAARAAARNRNRRN

Flooded Discharge Time-Peak
(mins)

66
124
182
240
356
468
580
690
894

1112
1580
2044
2940
3576
4184
4840
5448
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5 John Charles Way ROCKINGHAM PLOT 2

Leeds UNIT 3

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-3-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 1.194

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.694 4 8 0.500
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5 John Charles Way

ROCKINGHAM PLOT 2

Leeds UNIT 3

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-3-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Depth (m) Area (m

0.000 197.
0.100 212.
0.200 228.
0.300 244 .
0.400 261.
0.500 278.
0.600 296.
Minimum

Sugge

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

Hydro-Brake® Optimum
invalidated
Depth (m) Flow (1/s

.100
.200
.300
.400
.500
.600
.800
.000

P OoOoooooo
W W s s W

Model Details

Storage is Online Cover Level (m) 136.750

Tank or Pond Structure

Invert Level (m) 134.500

2) |Depth (m) Area (m?) Depth (m) Area (m?)
0 0.700 315.3 1.400 461.4
2 0.800 334.5 1.500 484.5
0 0.900 354.2 1.600 508.2
3 1.000 374.5 1.700 532.5
2 1.100 395.4 1.800 557.3
7 1.200 416.8 1.900 582.7
7 1.300 438.8 2.000 608.6

Depth (m) Area (m?)

DN NN

Hydro-Brake® Optimum Outflow Control

.100
.200
.300
.400
.500

Unit Reference MD-SHE-0094-5300-2000-5300

Design Head (m) 2.000

Design Flow (1/s) 5.3
Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 94

Invert Level (m) 134.500

Outlet Pipe Diameter (mm) 150
sted Manhole Diameter (mm) 1200

Control Points

Design Point (Calculated) 2.000 5
Flush-Flo™ 0.413 4
Kick-Flo® 0.844 3
Mean Flow over Head Range - 4

Head (m) Flow (1/s)

N oW

635.
662.
689.
718.
746.

O R N

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

) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0 1.200 4.2 3.000 6.4
1 1.400 4.5 3.500 6.9
4 1.600 4.8 4.000 7.3
4 1.800 5.0 4.500 7.7
4 2.000 5.3 5.000 8.1
3 2.200 5.5 5.500 8.5
8 2.400 5.8 6.000 8.9
8 2.600 6.0 6.500 9.2

Depth

O W 0 0 J J

(m) Flow (1/s)

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

9.
9.
10.
10.
10.
11.

O o U1 N W o
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5 John Charles Way
Leeds
LS12 60QA

ROCKINGHAM PLOT 2
UNIT 3
5419

Date 18/03/2021

File 210318-5419-UNIT-3-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m3)
15 min Summer 135.427 0.927 4.4 254.4 0 K
30 min Summer 135.648 1.148 4.4 338.7 O K
60 min Summer 135.855 1.355 4.4 427.6 0 K
120 min Summer 136.044 1.544 4.7 516.6 O K
180 min Summer 136.138 1.638 4.8 564.5 0O K
240 min Summer 136.194 1.694 4.9 593.9 O K
360 min Summer 136.258 1.758 5.0 628.1 0 K
480 min Summer 136.293 1.793 5.0 647.3 0 K
600 min Summer 136.310 1.810 5.1 657.0 0 K
720 min Summer 136.317 1.817 5.1 660.6 O K
960 min Summer 136.309 1.809 5.1 656.2 0O K
1440 min Summer 136.271 1.771 5.0 635.2 O K
2160 min Summer 136.211 1.711 4.9 602.5 0 K
2880 min Summer 136.154 1.654 4.8 572.5 O K
4320 min Summer 136.044 1.544 4.7 516.7 0 K
5760 min Summer 135.936 1.436 4.5 464.8 0 K
7200 min Summer 135.830 1.330 4.4 416.2 0O K
8640 min Summer 135.726 1.226 4.4 371.2 O K
10080 min Summer 135.626 1.126 4.4 330.0 0O K
15 min Winter 135.511 1.011 4.4 285.4 O K
30 min Winter 135.747 1.247 4.4 380.1 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 115.528 0.0 256.1 23
30 min Summer 77.308 0.0 336.1 37
60 min Summer 49.388 0.0 441.3 66
120 min Summer 30.495 0.0 544.6 126
180 min Summer 22.679 0.0 607.1 186
240 min Summer 18.260 0.0 651.0 244
360 min Summer 13.384 0.0 711.9 364
480 min Summer 10.738 0.0 740.2 482
600 min Summer 9.045 0.0 743.3 602
720 min Summer 7.857 0.0 742.8 722
960 min Summer 6.287 0.0 740.3 956
1440 min Summer 4.583 0.0 738.8 1182
2160 min Summer 3.334 0.0 1074.1 1560
2880 min Summer 2.657 0.0 1141.1 1964
4320 min Summer 1.927 0.0 1236.2 2808
5760 min Summer 1.532 0.0 1316.6 3632
7200 min Summer 1.281 0.0 1376.6 4400
8640 min Summer 1.107 0.0 1426.8 5192
10080 min Summer 0.979 0.0 1471.7 6048
15 min Winter 115.528 0.0 286.1 23
30 min Winter 77.308 0.0 350.1 37
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UNIT 3
5419

ROCKINGHAM PLOT 2

Date 18/03/2021

File 210318-5419-UNIT-3-SW-A...

Designed by IB
Checked by JDM

Innovyze

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

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

60 min Winter 135.970 1.470 4.6 480.6 O K
120 min Winter 136.172 1.672 4.9 582.3 O K
180 min Winter 136.276 1.776 5.0 637.9 0O K
240 min Winter 136.338 1.838 5.1 672.8 O K
360 min Winter 136.411 1.911 5.2 714.9 0O K
480 min Winter 136.454 1.954 5.2 740.2 Flood Risk
600 min Winter 136.479 1.979 5.3 755.0 Flood Risk
720 min Winter 136.492 1.992 5.3 762.9 Flood Risk
960 min Winter 136.496 1.996 5.3 765.8 Flood Risk

1440 min Winter 136.461 1.961 5.2 744.6 Flood Risk
2160 min Winter 136.390 1.890 5.2 702.8 0O K

2880 min Winter 136.317 1.817 5.1 660.7 o]
4320 min Winter 136.166 1.666 4.9 578.7 0O K
5760 min Winter 136.012 1.512 4.6 500.9 O K
7200 min Winter 135.858 1.358 4.4 428.9 0O K
8640 min Winter 135.705 1.205 4.4 362.2 0 K
10080 min Winter 135.548 1.048 4.4 299.2 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?)

60 min Winter 49.388 0.0 494.1 66

120 min Winter 30.495 0.0 609.5 124

180 min Winter 22.679 0.0 678.5 182

240 min Winter 18.260 0.0 724.2 240

360 min Winter 13.384 0.0 753.0 358

480 min Winter 10.738 0.0 756.8 474

600 min Winter 9.045 0.0 759.1 588

720 min Winter 7.857 0.0 761.7 702

960 min Winter 6.287 0.0 770.1 924

1440 min Winter 4.583 0.0 774.5 1340

2160 min Winter 3.334 0.0 1202.8 1664

2880 min Winter 2.657 0.0 1277.5 2132

4320 min Winter 1.927 0.0 1333.2 3028

5760 min Winter 1.532 0.0 1474.6 3920

7200 min Winter 1.281 0.0 1541.7 4760

8640 min Winter 1.107 0.0 1598.1 5616
10080 min Winter 0.979 0.0 1648.5 6456
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Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-3-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 1.194

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.694 4 8 0.500
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Leeds UNIT 3

LS12 60QA 5419

Date 18/03/2021 Designed by IB

File 210318-5419-UNIT-3-SW-A... |Checked by JDM

Innovyze Source Control 2017.1.2

Depth (m) Area (m

0.000 197.
0.100 212.
0.200 228.
0.300 244 .
0.400 261.
0.500 278.
0.600 296.
Minimum

Sugge

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

Hydro-Brake® Optimum
invalidated
Depth (m) Flow (1/s

.100
.200
.300
.400
.500
.600
.800
.000

P OoOoooooo
W W s s W

Model Details

Storage is Online Cover Level (m) 136.750

Tank or Pond Structure

Invert Level (m) 134.500

2) |Depth (m) Area (m?) Depth (m) Area (m?)
0 0.700 315.3 1.400 461.4
2 0.800 334.5 1.500 484.5
0 0.900 354.2 1.600 508.2
3 1.000 374.5 1.700 532.5
2 1.100 395.4 1.800 557.3
7 1.200 416.8 1.900 582.7
7 1.300 438.8 2.000 608.6

Depth (m) Area (m?)

DN NN

Hydro-Brake® Optimum Outflow Control

.100
.200
.300
.400
.500

Unit Reference MD-SHE-0094-5300-2000-5300

Design Head (m) 2.000

Design Flow (1/s) 5.3
Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 94

Invert Level (m) 134.500

Outlet Pipe Diameter (mm) 150
sted Manhole Diameter (mm) 1200

Control Points

Design Point (Calculated) 2.000 5
Flush-Flo™ 0.413 4
Kick-Flo® 0.844 3
Mean Flow over Head Range - 4

Head (m) Flow (1/s)

N oW

635.
662.
689.
718.
746.

O R N

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

) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0 1.200 4.2 3.000 6.4
1 1.400 4.5 3.500 6.9
4 1.600 4.8 4.000 7.3
4 1.800 5.0 4.500 7.7
4 2.000 5.3 5.000 8.1
3 2.200 5.5 5.500 8.5
8 2.400 5.8 6.000 8.9
8 2.600 6.0 6.500 9.2

Depth

O W 0 0 J J

(m) Flow (1/s)

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

9.
9.
10.
10.
10.
11.

O o U1 N W o
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IMMEDIATELY SO THAT CLARIFICATION CAN BE SOUGHT PRIOR
TO COMMENCEMENT OF WORKS.

KEY:

FLOOD ROUTING IN EXCEEDANCE
¥ EVENT IN EXCESS OF 1:100 YEAR +
30% cc STORM.
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5 John Charles Way

Leeds

LS12 6QA

Date 18/03/2021 16:43 Designed by Ieva.Baciulyte
File Checked by

Innovyze Source Control 2017.1.2

ICP SUDS Mean Annual Flood

Input
Return Period (years) 1 Soil 0.450
Area (ha) 2.997 Urban 0.000
SAAR (mm) 700 Region Number Region 3

Results 1/s

QOBAR Rural 13.2
QBAR Urban 13.2

Q1 year 11.3
Q1 year 11.3

Q30 years 23.
Q100 years 27.4

=
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UNIT 2
5812.2m?

UNIT 1
3451.2m?

888.5m?

5

b

&

DO NOT SCALE (A1)

NOTES

GENERAL NOTES

1. ALL MATERIALS AND WORKMANSHIP IS TO COMPLY WITH JPG
CONSULTANTS STANDARD SPECIFICATION & ALL RELEVANT
BRITISH & EUROPEAN STANDARDS.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
RELEVANT ARCHITECTS, M & E CONSULTANTS AND JPG
CONSULTANTS DRAWINGS.

3. ANY DISCREPANCIES SHOULD BE REPORTED TO THE ENGINEER
IMMEDIATELY SO THAT CLARIFICATION CAN BE SOUGHT PRIOR
TO COMMENCEMENT OF WORKS.

FOUL WATER DESIGN FLOW CALCULATION

USE L/DAY AREA m? | TOTAL L/DAY
WAREHOUSING | 150 PER 100m? | 3451.2 5176.800
DESIGN FLOW= (6xDWF+10%) 34166.8801/Day

DESIGN FW FLOW= 0.3951/s

FOUL WATER DESIGN FLOW CALCULATION

USE L/DAY AREA m? | TOTAL L/DAY
WAREHOUSING | 150 PER 100m? | 5812.2 8718.300
DESIGN FLOW= (6xDWF+10%) 57540.7801/Day
DESIGN FW FLOW= 0.666l/s
USE L/DAY AREA m? | TOTAL L/DAY
WAREHOUSING | 150 PER 100m? | 3888.5 5832.750
DESIGN FLOW= (6xDWF+10%) 38496.1501/Day
DESIGN FW FLOW= 0.446l/s
TOTAL DESIGN FLOW = 1.507I/s. FOR
DESIGN PURPOSES ASSUME 2.000l/s
Om 12.5m 25m
[ I | I | ]
SCALE 1:500
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