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1.0 INTRODUCTION

Doran Consulting Limited (DCL) have been commissioned to provide a surface and foul water
drainage strategy and design for a proposed Energy from Waste (EfW) Facility to be located
at Grangetown, on land within the South Tees regeneration area (also known as “Teesworks”)
Redcar, Teesside.

The proposed EfW development is located to the south of the Tees Valley rail line and north
of the Eston Road-A66 junction on land which previously formed part of the wider Redcar
Steelworks complex. A proposed development layout is included as Appendix A.

The site can be found at UK grid reference E454383 N521138.

The development of the Energy Recovery Facility which will consist of the following main
elements;

e Tipping hall

e Waste bunker

e Boiler

e Flue gas treatment area
e Stack

e Turbine hall

e Air cooled condenser

e Bottom ash storage

e Administration facilities

e Control room

¢ Workshop

¢ Weighbridge and gatehouse

e Car parking

e Fire-fighting water tank and associated equipment
e Waste transfer station

e Areas set aside for future Carbon Capture and Storage

Roads, infrastructure and areas of landscaping in association with the EfW are also

proposed.

DRAINAGE STRATEGY REPORT
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2.0 AIM OF THE REPORT

The aim of this report is to present the proposed below ground surface water and foul water
drainage design for the Tees Valley Energy from Waste Facility.

Specifically, the report has been computed in order to satisfy Planning Conditions stipulated

by the Local Planning Authority, Redcar and Cleveland Council, for planning permission Ref
R/2019/0767/00M.

DRAINAGE STRATEGY REPORT
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3.0 PLANNING CONDITIONS

The following planning conditions have been imposed upon the proposed development in
relation to the design of the proposed drainage systems.

3.1 Condition 8: Foul water disposal

Development shall not commence until a detailed scheme for the disposal of foul water from
the development hereby approved has been submitted to and approved in writing by the Local
Planning Authority in consultation with Northumbrian Water and the Lead Local Flood
Authority. Thereafter the development shall take place in accordance with the approved
details.

3.2 Condition 9: Surface water drainage scheme

Prior to the commencement of the development or in such extended time as may be agreed
in writing with the Local Planning Authority, details shall be submitted and approved of the
surface water drainage scheme and the development shall be completed in accordance with

the approved scheme.

The design of the drainage scheme shall include:

i) Restriction of surface water greenfield run-off rates (QBAR value) with
sufficient storage within the system to accommodate a 1 in 30-year storm.
ii) The method used for calculation of the existing greenfield run-off rate shall be

the ICP SUDS method. The design shall so ensure that storm water resulting
from a 1 in 100-year event, plus climate change surcharging the system, can
be stored on site with minimal risk to persons or property and without
overflowing into drains, local highways or watercourses.

iii) Full Micro Drainage design files (mdx files) including a catchment plan;

iv) The flow path of flood waters for the site as a result on a 1 in 100-year event
plus climate change

3.3 Condition 10: Surface Water Drainage Management Plan

Prior to the commencement of the development, or in such extended time that may be agreed
with the Local Planning Authority, details of a Surface Water Drainage Management Plan shall
be submitted and approved by the Local Planning Authority. The Management Plan shall
include:

i) The timetable and phasing for construction of the drainage system
1)) Details of any control structure(s)
iii) Details of surface water storage structures

DRAINAGE STRATEGY REPORT
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iv) Measures to control silt levels entering the system and out falling into any
watercourse during the construction process. The development shall, in all
respects, be carried out in accordance with the approved Management Plan.

3.4 Condition 11: Surface Water Management and Maintenance Plan

The development shall not be occupied until a Management & Maintenance Plan for the
surface water drainage scheme has been submitted to and approved by the Local Planning
Authority; the plan shall include details of the following:

i) A plan clearly identifying the section of surface water system that are to be
adopted.
ii) Arrangements for the short and long-term maintenance of the SuDS elements

of the surface water system.

DRAINAGE STRATEGY REPORT
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4.0 EXISTING DRAINAGE

The development site currently consists of derelict land and abandoned surface and sub-
surface structures. It could therefore be considered as brownfield development with 100%
impermeable surfacing. It is understood that site clearance and remediation works are
currently been undertaken. In relation to the proposed design of site drainage systems, the
site shall be considered as a greenfield development.

4.1 Existing Drainage Flow Rates

Calculations were undertaken to determine the equivalent greenfield run off rate from the site
for varying storm events. A summary of the results are presented in Table 4.1. (Please note
that the below figures have been calculated based upon a proposed site area of 9.105ha. This
extent is noted to be less than that considered at planning stage within the JBA Consulting
Flood Risk Assessment, December 2019; which had also included the new external highway
extents within their calculations. This report considers the proposed drainage provisions within
the site boundary only. It is noted that drainage provisions within the adjacent highway
infrastructure shall be considered by others).

Table 4.1: Greenfield Runoff Rates

4.2 Existing Drainage Infrastructure

It is understood that any private drainage within the site has been abandoned or removed as
part of enabling and remediation works undertaken. It is therefore considered that the site is
not currently drained. The site has however been understood to previously drain to the
adjacent Holme Beck culvert, which runs northwards along the western site boundary, in turn
out-falling to the Cleveland Channel and onwards to the tidal Tees estuary.

DRAINAGE STRATEGY REPORT
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5.0 PROPOSED SURFACE WATER DESIGN STRATEGY

Surface water generated from the proposed development site shall discharge to the realigned
Holme Beck culvert (controlled surface water) at a controlled rate. The design of the proposed
surface water drainage system has been undertaken to provide a sustainable solution,
reducing the surface water outflow from the proposed site to the equivalent predevelopment
QBAR flow, calculated to be 33.4 I/s. Surface water flows shall be throttled via the provision
of a vortex flow control and an attenuation basin. The total volume of attenuation to be provided
within the surface water drainage system has been calculated to be circa 4,000 m3. The
system has been designed to accommodate storm return periods up to and including the 1 in
100 year event plus 20% climate change allowance.

51 General Drainage Design Parameters

Based on the criteria set out in national standard and assessment methods and design
methods considered best practice, the following parameters have been applied to drainage
elements:

° Ina 1l in 5 year storm event, surface water pipes can run at full capacity with no
surcharging.

. Ina 1in 30 year storm event, the surface water system can surcharge but will not flood.

. Ina 1in 100 year storm event, the surface water system can surcharge but will not flood.

. Ina 1 in 100 year storm event (with applied percentage increase of 20% for the

allowance of climate change), flooding is to be retained and managed on the site to
protect properties and ensure safe access and egress.

. Surface water flows shall be subjected to a SuDS Management Train in accordance with
current best practice and the SuDS Manual — CIRIA C753.

° Where possible, drainage design should work towards mimicking greenfield run-off
situations.

5.2 Surface Water Drainage Objectives and constraints

Planning condition no.9 of R/2019/0767/0O0M requires that the site should work towards
mimicking greenfield run off situations and restricting the discharge rate to the equivalent
QBAR flowrate. In an ideal situation this can be achieved by the implementation of surface
water source control measures such as infiltration systems, swales, filter strips and permeable
paving.

Site investigations including boreholes and trenches have identified that drainage infiltration
techniques for the proposed site shall not be appropriate. As an alternative and to reduce the
rate of surface water run-off from the site, it is proposed that surface water attenuation
measures can be employed to limit the rate of discharge to a sustainable level.

DRAINAGE STRATEGY REPORT
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A SuDS management train shall be developed for the project, in accordance with the SuDS
Manual, and should include a range of source control measures to limit the impact of the
development on the local environment and watercourse.

5.3 Proposed Surface Water Design Strategy

A surface water drainage design has been undertaken for the project and detailed drawings
prepared.

As discussed in Section 5.2, the site is not suitable for the use of infiltration techniques.

It is proposed that surface water will be collected from the various buildings and paved areas
across the site via a range of rainwater pipes (both gravity and siphonic), gullies, drainage
channels, and permeable surfaces. The surface water generated will then be routed through
a proposed attenuation basin to be located within the southern landscaping area of the
development. The proposed basin will serve the entirety of the proposed site. It is proposed
that the volume to the attenuation basin shall be c. 6,000 m® (4000m® of surface water
attenuation required). Where possible, separate pipework systems shall be provided for roof
water and surface water collections. Surface water systems shall be conveyed through
appropriately sized oil separators, whereas roof water shall discharge directly to the Suds
basin.

Flow restriction downstream of the attenuation shall be achieved via the provision of a vortex
flow control unit, with associated online surface water storage provided by the online
attenuation basin.

A rainwater harvesting system shall also be provided. The harvested water is primarily
envisaged for use within the administration facilities to effectively lessen the demand for
potable water (WC flushing etc.). Harvested water will however also be made available for
process input should the requirement arise.

Figure 5.1 presents a summary of the various surface water drainage features being included
as part of the design.

DRAINAGE STRATEGY REPORT
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Figure 5.1 — Proposed Surface Water Drainage Strategy

54 Proposed Out Flow

Flow from the surface water attenuation system shall be limited used a vortex flow control unit,
to a flow rate of 33.4 I/s in accordance with the planning condition no. 9(ii).

All surface water calculations are appended to this report for information. All calculations
consider storm events up to and including the 1 in 100 year return period of critical duration
and also include a 20% allowance for climate change in accordance with current best practice
guidelines.

55 Out of Sewer Flooding in Q100 Design Rainfall Event

Planning condition no. 9 (R/2019/0767/00M) requires that sufficient storage be provided
within the surface water drainage systems to accommodate a 1 in 30 year storm event. The
condition further requires that any excess surface water be retained onsite during a 1 n 100
year event (plus climate change).

Due to the sensitive nature of site activities, the presence of electrical equipment and the
routing of vehicles across the site, it has been proposed, adopting a more conservative
approach, that the surface water attenuation system be constructed to be large enough to

DRAINAGE STRATEGY REPORT
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accommodate the 1 in 100 year storm event (+CC) with minimised system surcharge (i.e.
minimal out of sewer flooding during the Q100 design storm event). Figure 5.2 below illustrates
the estimated out of sewer flooding (modelled using Micro-drainage Floodflow software) within
the Q100 design event. Out of sewer water is shown to accumulate along drainage valley

locations, such as gully/channel positions, which shall in time drain back into the below ground
system and the storm event subsides.

Figure 5.2 — Out of Sewer Flooding During 1 in 100 year (+CC) Storm Event

5.6 Drainage to Oil/Ammonia Delivery Area

There are oil and ammonia storage tanks noted to be sited externally within the proposed
development. A dedicated delivery area shall be provided within the external area adjacent to
the tanks. Itis noted that these areas will be particularly sensitive and will require an innovative
drainage solution. The solution proposed comprises of a dedicated drainage channel/gully
system, which isolates the delivery area (tanker parking area) from the adjacent hardstanding
drainage system. Surface water collected from this area shall drain through a valve chamber,
whereby flows can be directed to a remote below ground storage tank (7,000litre Tankstor 200
series tank by SPEL or similar approved), during periods of delivery. In the unlikely case where
a spillage occurs during delivery, the contents of the spill will then be collected within the
storage tank, which has sufficient capacity to accommodate the volume of a full tanker
compartment. The tank can then be pumped out by a specialist tanker and disposed of offsite.

Articulated tanker trucks will vary in size and have a typical capacity no greater than 36,000
litres. Tankers are split into separate storage compartments, typically between 5-7no.
compartments depending on the size of the tanker, with each compartment typically no greater
than approximately 6000 litres. The proposed tank solution is therefore considered to provide
sufficient capacity to cater for the loss of 1no. tanker compartment whilst also accommodating
concurrent rainwater storage, in line with best conservative industry practice.

DRAINAGE STRATEGY REPORT
12|Page



) >
s > Doran

I bb Environment CONSU LTlNG

5.7 Drainage to External Storage Bunds

Electrical transformers (substation) as well as oil and ammonia storage tanks shall be installed
within external reinforced concrete retention bunds. The structures will retain any
contamination in the event of a leakage etc. Rainwater falling within the bunds shall also be
collected and retained, until it is released via sump pumps, in a duty standby arrangement to
the adjacent surface water drainage systems. Oil detection sensors, will be provided where
applicable (transformer and oil storage bunds only) which will prevent the pumps from
operating in the event of an oil spill. This system aims to maintain the integrity of the fuel bund
and prevents uncontrolled escape of oil. Rainwater released in this manner shall drain to the
surface water drainage system and ultimately pass through an oil separator, prior to discharge
to the public sewer network. Float switch activated alarms within the bunds shall be provided
to alert that a high water level is present within the bund. However, it is recommended that the
bund is regularly inspected (daily if possible) as part of the site management procedures.
Water collected within the Ammonia tank bund will need to be pumped manually from the
bund, upon inspection.

main routed within
solid protection
pipework

\

Figure 5.3: Bund Water Control Unit

5.8 Sustainable Drainage Systems

5.8.1 Source Control

As discussed in Section 5.2, the scope for the implementation of source control is greatly
reduced due to restrictions on infiltration techniques and the proposed heavy goods vehicle
site use etc. Suitable source control methods have been identified and are to be provided in
the SUDS management train to be incorporated in the development, where appropriate:

DRAINAGE STRATEGY REPORT
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. Permeable Surfacing
The use of permeable paving systems in car parking areas shall be encouraged to
provide water retention and effectively slow down the release to the positive drainage
system.

. Attenuation Basin
It is proposed to provide an online attenuation basin in the south of the site to provide
surface water retention. A section of the basin shall have a permanent water volume
provided, which shall also serve to treat the surface water routed through the basin by
promoting the settlement of suspended siltation from the water.

5.9 Water Quality Protection

All discharge from the proposed development will pass through oil/petrol interceptors and the
attenuation basin prior to out-falling into the public sewer system. Silt pit manholes shall also
be provided across the surface water drainage network to intercept suspended silt close to
source. A section of the proposed attenuation basin shall also have a permanent water level,
to aid in the treatment of surface water by providing opportunity for suspended silt to settle,
prior to discharge from the site.

In addition, a range of pollution prevention measures shall be incorporated including oil
separators, bespoke drainage solutions for oil/chemical delivery and storage areas and an
automatic site shut-off valve to allow the site drainage system to be isolated from the receiving
watercourse during a potential pollution event.

Actugtar
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Alf volves fo be aufomoted
and connected te the
Buiding Management Syater.
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Ladder with retroctable required to support
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Figure 5.4: Combined Pollution Prevention Shut-off Valve & Flow Control Chamber
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In addition to this there are two emergency hot load discharge areas, surface water run-off in
these areas is to discharge to a manhole containing a 3-way valve. In the event that the area
is being used to fight fire the valve is to be turned and the spent firewater is to discharge to a
dump tank.

5.10 Process Water Systems

Effluent, process water, wash-down water and potential contaminated surface water will be
generated from the proposed site activities. A dedicated closed drainage system shall be
provided to accommodate process water requirements. Process water shall be collected via
a series of internal floor drains and pits.

Process drainage pipework shall be designed to cater for high temperatures and chemical
composition as per process requirements. The areas where such drainage systems will be
required are as follows:

o Boiler Hall

e Turbine Hall

o Flue Gas Treatment (FGT) Area
e Ash Storage Areas

o Residue Silo areas

Process water and wash down, collected within the floor drain system, shall be discharged to
a central sedimentation/settling tank. Water shall then be recycled from the tank and re-used
within the process systems.

DRAINAGE STRATEGY REPORT
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6.0 PROPOSED FOUL WATER DESIGN STRATEGY

The proposed development will see the construction of a new Energy from Waste facility with
associated welfare and sanitary requirements. The foul water generated from these facilities
will be collected via a proposed foul drainage system and discharged to a pumping station.
The pumping station will pump flows to a decompression chamber, located at the emergency
exit from the site and in turn convey flows to an existing 150mm diameter foul sewer via gravity.
The pumping station will contain a storage tank with a capacity of 62,000L, providing 24 hour
storage in the event of a pump failure.

A small pumping station will be required to serve facilities located at a remote northern section
of the site away from the proposed foul drainage system. The pumping station will pump flows
to the proposed foul drainage network.

The foul drainage system has been designed to the relevant British Standards for the
appropriate flow from the various sections of building and complies with the appropriate local
building regulations. Maintenance of pumping stations shall be undertaken at regular intervals
as part of the general drainage maintenance programme for the developement.

The propopsed foul drainage system is designed to convey peak flows from the proposed
facilities. Gravity sewers are designed at gradients sufficient to give self-cleansing velocities
within the pipes during times of peal flows. This will help reduce maintenance and prevent
blockages within the network.

Manholes are typically to be constructed using precast concrete runs with 600mmx600mm
clear opening access covers. Smaller brick-built chambers and polypropylene inspection
chambers may be required in areas where space is limited. External pipework shall be of
Vitrified Clay. All pipework, located within the building footprint (both main sewers and
connections) shall be cast iron and, where appropriate shall be suspended from the above
floor slabs. All manholes located within the building footprint shall be of reinforced concrete
construction and made integral with the surrounding floor.

Figure 6.1 presents a summary of the various foul water drainage features being included as
part of the design.

DRAINAGE STRATEGY REPORT
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Figure 6.1 — Foul Water Strategy
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7.0 DRAINAGE OPERATIONS AND MAINTENANCE

REQUIREMENTS

The following components are proposed to be incorporated within the development’s surface
water drainage design:

) Attenuation Basin
. Permeable Surfaces

o Gullies
o Drainage Channels
o Silt Pits

. Petrol Interceptors

. Vortex Flow Control Unit

° Pollution Prevention Shut-off Valve
. Dump tank

Operation and maintenance requirements for each of these components are described in the
table at the end of this document (Appendix G). It is imperative that systems are adequately
maintained as failure to do so may result in reduced capacity/efficiency or a complete systems
failure.

The tables provided within Appendix G are noted to present the long term or operating
maintenance requirements. Short term requirements shall be applicable during the
construction phase of the project, whereby the contactor shall assume responsibility for the
cleaning, operation and maintenance of the drainage elements until completion of the project.

DRAINAGE STRATEGY REPORT
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8.0 MAINTENANCE PROCEDURES AND ACCESS

The following section aims to outline the below ground drainage elements within the proposed
scheme, identifying where they are to be located, how they are to be maintained and any
special access requirements that may be required as part of their maintenance procedures.

8.1 Attenuation Basin

An online attenuation basin is proposed to attenuate surface water flows generated from the
site before being discharged offsite. It is proposed to locate the basin within an area of
landscaping in the south of the site with a series of precast concrete headwalls located around
the perimeter. Access for maintenance and inspection shall be provided via suitable means
such as steps and dedicated footway.

8.2 Permeable Surfaces

Permeable surfaces are promoted across the main staff car park to collect and provide source
control of surface water. Access for maintenance and jetting can be done via surface access
and access units, which shall be strategically placed to serve this function.

8.3 Gullies and Drainage Channels

Gullies and drainage channels are proposed across the scheme to collect surface water.
Access for maintenance, inspection and jetting shall be provided via dedicated access and
sump units. Rodding, CCTV and jetting can be fed in through the access units, which shall be
strategically placed to serve this function.

8.4 Silt Pit Manholes

Silt pit manholes shall be provided throughout the scheme. These shall consist of precast
concrete chambers with a 300mm sump at the base to allow the interception of silt and debris
within the surface water drainage system. The silt pits shall be regularly cleaned out in
accordance with the schedule at the end of this document. The silt pits shall be located in
areas which are fully accessible.

8.5 Oil/Petrol Interceptors

There are 5 no. oil/petrol interceptors to be installed upstream of the basin outfall headwalls.
The interceptors are to be located in areas easily accessible by jet-vac vehicles for
maintenance purposes.

DRAINAGE STRATEGY REPORT
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8.6 Vortex Flow Control Unit & Pollution Control Valve

The vortex flow control is proposed as a hydrobrake unit or similar approved with a manual
drain-down facility. The flow control is proposed to be located within a dedicated reinforced
concrete chamber. The chamber shall also house a site pollution control penstock type valve,
which shall effectively be able to isolate the site drainage system from external receiving
watercourses during a pollution event onsite. The chamber shall have an open mesh floor for
easy visual inspection and wash down and shall be accessed via the lifting of a cover and
retractable ladder facility. Silt and debris shall be removed in accordance with the schedule at
the end of this document.

8.7 Sewers Located Below Building Footprint

There are a number of drainage sewers proposed to be installed beneath the proposed
building to convey foul drainage flows into the sitewide systems from the process drainage
network and sanitary drainage.

The installation of the drainage below the building footprint shall be undertaken in a
considerate and sensitive manner. The drainage shall consist of robust materials, class H
concrete or cast iron. The integrity of the drainage shall be checked at time of construction
and again prior to installation of the ground floor slabs via CCTV surveys. Rodding, jetting and
CCTV access shall be provided via manholes.

8.8 Dump tanks

There are 2 no. dump tanks to be installed next to the emergency hot load discharge areas.
The dump tanks are to be emptied after any firefighting event and disposed off in accordance
with local legislation.

DRAINAGE STRATEGY REPORT
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9.0 PHASING OF PROPOSED DRAINAGE SYSTEMS

The phasing of the drainage installation across the site shall be developed in agreement with
the proposed contractor for the works.

A construction phase drainage system shall be designed to serve the site during initial
earthworks phases and shall be adapted and reconfigured to suit as the works are progressed.
It is envisaged that the attenuation basin shall be formed (at least in part) early within the
works and shall be used to serve the construction phase as well as the permanent works. The
flow control/pollution prevention chamber shall also be provided early within the scheme to
allow connection to the external Holme Beck culvert infrastructure and provide the required
flow restrictions etc. during the construction phase of the works.

External hardstandings etc. are envisaged to be largely completed prior to erection of plant
within the buildings, providing adequate preassembly and laydown facility. The associated
surface water systems shall thus be provided prior to the areas being completed.

Process drainage shall be encompassed within the proposed floor slabs across the facility and
shall be constructed in tandem with the installation of the concrete slabs and foundations.

Temporary de-siltation measures such as weirs within the basin/pond and potential silt buster
plant etc. shall be provided until such time as the construction works are completed. For
further information, please refer to the Construction Environmental Management Plan
(CEMP).
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10.0 CONCLUSIONS AND RECOMMENDATIONS

The aim of this report has been to present the proposed below ground surface water and foul
water drainage design for the proposed Tees Valley Energy from Waste facility, Grangetown.
Specifically, the report has been complied in order to satisfy planning conditions no. 9, 10, and
11 as stipulated by the Local Planning Authority, Redcar and Cleveland Council for planning
permission Ref R/2019/0767/O0M.

The proposed surface water and foul water drainage systems have resulted in sustainable
and robust drainage systems.

Surface water flows from the proposed development are proposed to discharge to the adjacent
controlled surface watercourse. Flows have been limited to 33.4 I/s during a 1 in 100 year
storm event (+20% climate change). This maximum run-off equates to the QBAR surface
water run-off rate from the equivalent greenfield pre-development site.

In addition, a range of SuUDS measures are proposed to ensure that surface water is safely
attenuated on site during a 1 in 100-year storm event with a 20% allowance for climate change;
and any impact from the development to the local environment is mitigated appropriately.

A rainwater harvesting system is proposed to serve the welfare facilities within the
administration building, reducing the demand for potable water use. The harvested water shall
also be available for other uses within the process if required.

Foul water collected on site will be will be discharged to an existing foul sewer located outwith
the emergency exit to the site. A pumping station will be required to convey flows to the existing
foul sewer.

Dedicated drainage solutions have also been designed to accommodate a series of external
reinforced concrete storage bunds and transformer installations.

Process water from within the building shall drain to a settling tank and shall be made available
for re-use. The process drainage shall be a closed system and no discharge to external site
drainage systems shall be permitted.
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z HR Waillingfor.'d

Calculated by: | Oliver Chard

Site name: Dorman Point

Site location: Teesworks

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

This is an estimation of the greenfield runoff rates that are used to meet normal best

practice criteria in line with Environment Agency guidance “Rainfall runoff management

for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and

the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may Date:

be
the basis for setting consents for the drainage of surface water runoff from sites.

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 9.105

Methodology

Qgar estimation method: Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 4 4
HOST class: N/A N/A
SPR/SPRHOST: 0.47 0.47

Hydrological characteristics
Default Edited

SAAR (mmy: 600 600
Hydrological region: 3 3

Growth curve factor 1 year: 0.86 0.86
Growth curve factor 30 years: 175 175
Growth curve factor 100 years: 208 208
Growth curve factor 200 years: 237 237

Greenfield runoff rates
Default Edited

Qgar (I/s): 36.7 36.7

1in 1 year (I/s): 31.56 31.56
1in 30 years (I/s): 64.23 64.23
1in 100 year (I/s): 76.34 76.34
1in 200 years (I/s): 86.99 86.99

This report was produced using the greenfield runoff tool developed by HR Wallingford and available

Latitude: 54.58347° N
Longitude: 1.16154° W
Reference: 1807603561

May 05 2021 07:47

Notes

(1) Is Qgar < 2.0 l/s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set at
2.0 I/s/ha.

(2) Are flow rates < 5.0 I/s?

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST = 0.37?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and

licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the

responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environmen
operational characteristics of any drainage scheme.

t Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or
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Proposed SUD’s Treatment

Pond.

Class | Oil/Petrol Interceptor
Klargester NSBEO50 (OSA)

Class | Oil/Petrol Interceptor
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D

SHWzZ
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S53
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Foul pumping main to pump foul flows
generated on site to decompression

chamber (F12) before discharging to an

existing 150mm diameter foul sewer via

gravity. Tie in invert level = 6.50m AOD.
Contractor to confirm location and invert

of tie in point.
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Surface water from hot load
agreas is to discharge to a
manhole containing a 3 way
valve. When the area is in use
for fire fighting purposes
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12000L Tankstor 300 series by
SPEL or approved equal.

PO1 08/06,/21 |oC EF First Issue

PGK

P02 18/06/21 |oC EF Updated to reflect new site layout

PGK

PO3 | 21/12/21 |MKP | AC Updated to reflect new site layout

PGK

P04 | 28/01/22 |BMcC| AC Updated to reflect new site layout

PGK

PO5 | 25/03/22 |BMcC| AC Updated to reflect new site layout

PGK

PO6 | 15/02/23 |JPS | AC Updated foul sewer arrangement

PGK

Legend:

— « —O— - — Proposed Foul Drainage

O Proposed Surface Water Drainage

Proposed Rainwater Drainage

Proposed Land Drainage

AL S Gravity Rainwater Connection

SRWP . . . .
o————— Siphonic Rainwater Connection

Gw—— Heavy Duty D400 Load Class Road Gully
Proposed Threshold Drainage Channel

Proposed Drainage Channel

Proposed Drainage Kerb

Se—— Proposed Sump Outlet Unit

\ \ \

— Proposed Pumping Main.

ExF Existing Foul Sewer

Notes:

1. This drawing should be read in conjunction with all relevant
Architectural and Engineering drawings.

2. All gullies to be trapped. Road gully grills to be heavy duty
ductile iron (Load Class D400).

3. Refer to Architect’s drawings for exact locations of all
rainwater downpipes.

4. Refer to relevant Architect’'s and M&E Engineering drawings
for exact locations of builder’s upstands/ SVPs etc.

5. Contractor to ensure that all conditions of storm and foul

drainage discharges are met. All discharge arrangements to
be confirmed.

6. All pipework with diameter of 300mm or less to be uPVC
pipes unless otherwise stated. All pipes with diameter greater
than 300mm to be class H concrete or HDPE twin wall.

7. All pipes with cover exceeding 1.2m in trafficked areas and
0.9m in non—trafficked areas to have class S bedding. All
pipes with cover less than 1.2m in trafficked areas and 0.9m
in non—trafficked areas to have class Z bedding.

8. Contractor to confirm the location and level of any existing
obstructions/structures etc., uncovered during the works.

9. Contractor to confirm the location and level of any existing
sewers prior to the commencement of any works. Any
discrepancies are to be notified to the engineer immediately.

10. Contractor to confirm the location of all existing services,

buried and overhead, prior to the commencement of the
works.

11. Drainage channels, indicated at door thresholds etc. to be
Marshalls Birco 100 or approved similar. All required fixtures

and fittings to be specified by drainage channel manufacturer.
D400 gratings to be used in vehicle areas.

12. All drainage to be constructed in accordance with, 'WRc
Sewers for Adoption’

13. All setting out shall be in accordance with available

Architecture drawings.This drawing shall not be used for
setting out purposes.

14. All interceptors to be constructed in strict accordance with
manufacturer’s guidelines. All vents to be provided in agreed

locations. All interceptors to be fitted with high level oil and
silt alarmes.

15. All works to comply with current British Standards, Codes of
Practice, and Building Regulations. The Contractor shall verify
all information on site and report any discrepancies

immediately to the Architect/Engineer.
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Manhole Cover .
Number Level Pipe Man'ho/e Types
Size
Coordinates De/z :Zr tTo Connections Code Inverts Diams Manhole Cover
1 9.000 8.152 150
R18 ’
9.420
1,343 1200 Type B D400
E 454367.381
0
N. 921370.215 0 9.001 8.077 225
1 9.001 8.013 225
9.472
1.459 1200 Type B D400
E 454372.495
0
N. 521356.435 0 9.002 8.013 225
1 9.002 7.954 225
R20 2 10.001 8.185 150
9.472
1
1.518 1200 Type B D400
E. 454360.577
0
N. 521353.539 0 9.003 7.954 225
11 11.000 8.272 150
RO1 2 2 9.003 7.932 225
9.449
1
1.518 1200 Type B D400
E. 454362.636
0
N. 521548.844 0 9.004 7.932 225
1 9.004 7.911 225
R22 ’
9.500
1.664 1200 Type B D400
E 454364.507
0
N. 521344.752 0 9.005 7.836 300
1 9.006 7.669 300
R23 ’
9.314
1.645 1200 Type B D400
E 454385.170
0
N. 521298.953 0 9.007 7.669 300
9.497
1.050 1200 Type B D400
E 454342.538
0
N. 521383.552 o 10000 8.447 150
11 10.000 8.215 150
9.469
1
1.254 1200 Type B D400
E 454356.376
0
N. 921351.675 0 10.001 8.215 150
9.462
1.140 1200 Type B D400
E. 454369.496
0
N. 921351.775 o 11.000 8.322 150

Manhole Cover p
Number Level Fpe Man'hOIe pes
Size
Coordinates De/g \intTo Connections Code Inverts Diams Manhole Cover
7 5.007 7.105 525
RHW1 ’
7.881
0.892 N/A| Headwall N/A
454396.069
0
521262.417 0 5.008 6.989 525
9.591
1.050 1200| Type B D400
454409.964
0
521425.479 0 6.000 8.541 150
1 6.000 8.416 150
9.391
0.976 1200| Type B D400
454427.272
0
521432.853 0 6.001 8.416 150
1 6.001 8.235 150
PR3 2 2 7.000 8.328 150
9.538
1
1.378 1200| Type B D400
454438.024
0
521408.059 0 6.002 8.160 225
7 6.002 8.044 225
9.426
1.382 1200| Type B D400
454461.604
0
521418.294 0 6.003 8.044 225
7 8.001 8.033 225
R5 2 2 6.003 7.873 225
9.402
7
1.604 1200| Type B D400
454476.586
0
521383.916 0 6.004 7.798 300
7 5.001 8.083 225
R6 y 2 6.004 7.706 300
9.391
1.760 1350| Type B D400
454487.611
0
521358.499 0 5.002 7.631 375
1 5.002 7.540 375
9.486
1
1.946 1350| Type B D400
454459.120
0
521344.444 0 5.003 7.540 375
1 5.003 7.499 375
RS ’
9.491
2.068 1350| Type B D400
454465.342
0
521330.111 0 5.004 7.424 450
1 5.004 7.366 450
9.471
2.105 1350| Type B D400
454476.729
0
521303.877 0 5.005 7.366 450
1 5.005 7.336 450
R10 ’
10.965
3.629 1350| Type A D400
454462.927
0
521297.886 0 5.006 7.336 450
7 5.006 7.194 450
P11 P 2 9.007 7.562 300
9.287
2.168 1500| Type B D400
454397.888
0
521269.654 0 5.007 7.119 525
9.500
1.050 1200| Type B D400
454421.186
0
521400.750 0 7.000 8.450 150
9.449
1.050 1200| Type B D400
454516.675
0
521401.318 0 8.000 8.399 150
1 8.000 8.163 150
R14 7
9.471
1.383 1200| Type B D400
454484.230
0
521387.234 0 8.001 8.088 225
9.498
1.125 1200| Type B D400
454546.764
0
521381.160 0 5.000 8.373 225
1 5.000 8.121 225
R16 ’
9.493
1.371 1200| Type B D400
454495.947
0
521359.102 0 5.001 8.121 225
9.419
1.050 1200| Type B D400
454354.437
0
521400.034 0 9.000 8.369 150

Status| Date:

By: | Check: |Drawing Status Details: Appr:

Manhole Cover ;
Number Level Fpe Maf{hO/e pees
Size
. Depth To . .
Coordinates Invert Connections Code Inverts Diams Manhole Cover
1| Pumping 8.081 90
F7 1 Main 1
9.431
1.350 1200| Type B D400
454345.045
0
521384.571 0 1.000 8.081 150
1 1.000 7.326 150
F2 ’
9.401
2.075 1200| Type B D400
454369.088
0
521329.181 0 1.001 7.326 150
1 1.001 7173 150
F3 ’
9.349
2.176 1200| Type B D400
454378.207
0
521308.072 0 1.002 7.173 150
1 1.002 6.912 150
9.352
1
2.440 1200| Type B D400
454393.675
0
521272.211 0 1.003 6.912 150
1 1.003 6.719 150
9.486
1
2.767 1200| Type B D400
454367.114
0
521260.608 0 1.004 6.719 150
9.850
1.050 1200| Type B D400
454515.465
0
521249.840 0 2.000 8.800 150
1 2.000 8.050 150
F7 ’
9.490
1.440 1200| Type B D400
454460.432
0
521225.936 0 2.001 8.050 150
9.350
0.850 1200| Type B D400
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A B c D E F G Rev. Date By Check Details Appr.
PO1 09.07.21 oc AC First Issue PGK
P02 28.01.22 BMcC| AC Catchment areas updated to suit PGK
revised site layout.
PO3 25.03.22 BMcC| AC Site layout amended. PGK
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Doran Consulting Limited Page 1
Norwood House
96-102 Great Victoria Street )
Belfast, BT2 7BE Micca
Date 09/07/2021 12:09 Designed by 645
File 202018 - MD - 210611.MDX Checked by
Innovyze Network 2019.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for PR-Storm
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 200 PIMP (%) 100
M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.350 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.900
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for PR-Storm
« - Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 40.365 0.269 150.0 0.056 5.00 0.0 0.600 o 300 Pipe/Conduit 5]
S1.001 51.101 0.232 220.0 0.083 0.00 0.0 0.600 o 300 Pipe/Conduit ol
S1.002 46.073 0.209 220.0 0.106 0.00 0.0 0.600 o 300 Pipe/Conduit o
$2.000 27.098 0.181 150.0 0.051 5.00 0.0 0.600 o 225 Pipe/Conduit 5]
S2.001 58.230 0.265 220.0 0.065 0.00 0.0 0.600 o 225 Pipe/Conduit ol
S1.003 29.461 0.098 300.0 0.073 0.00 0.0 0.600 o 300 Pipe/Conduit ol
S$3.000 53.952 0.360 150.0 0.077 5.00 0.0 0.600 o 225 Pipe/Conduit &
$3.001 25.788 0.117 220.0 0.053 0.00 0.0 0.600 o 300 Pipe/Conduit o
Network Results Table
PN Rain T.C. US/IL Z I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S1.000 50.00 5.52 8.368 0.056 0.0 0.0 0.0 1.28 90.6 7.6
S$1.001 50.00 6.33 8.099 0.140 0.0 0.0 0.0 1.06 74.6 18.9
S$1.002 50.00 7.06 7.867 0.246 0.0 0.0 0.0 1.06 74.6 33.3
$2.000 50.00 5.42 7.945 0.051 0.0 0.0 0.0 1.07 42.4 6.9
52.001 50.00 6.53 7.764 0.116 0.0 0.0 0.0 0.88 34.9 15.7
51.003 50.00 7.60 7.425 0.434 0.0 0.0 0.0 0.90 63.8 58.8
$3.000 50.00 5.84 8.353 0.077 0.0 0.0 0.0 1.07 42.4 10.4
S$3.001 50.00 6.25 7.918 0.130 0.0 0.0 0.0 1.06 74.6 17.6

©1982-2019 Innovyze




Doran Consulting Limited

Page 2

Norwood House
96-102 Great Victoria Street
Belfast, BT2 7BE

Date 09/07/2021 12:09

Designed by 645

File 202018 - MD - 210611.MDX Checked by
Innovyze Network 2019.1
Network Design Table for PR-Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S3.002 18.652 0.062 300.0 0.090 0.00 0.0 0.600 o 300 Pipe/Conduit “
$3.003 42.696 0.142 300.0 0.154 0.00 0.0 0.600 o 300 Pipe/Conduit o
S4.000 17.904 0.119 150.0 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit &
$3.004 10.531 0.035 300.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit o
S3.005 62.804 0.209 300.0 0.119 0.00 0. 0.600 o 375 Pipe/Conduit “
51.004 11.221 0.022 500.0 0.085 0.00 0.0 0.600 o 450 Pipe/Conduit “
$1.005 11.137 0.022 500.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit o
S1.006 7.321 0.015 500.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit “
$1.007 19.175 0.002 9001.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit &
S5.000 55.398 0.252 220.0 0.116 5.00 0.0 0.600 o 225 Pipe/Conduit o
S5.001 8.358 0.038 220.0 0.092 0.00 0.0 0.600 o 225 Pipe/Conduit “
S6.000 18.814 0.125 150.0 0.076 5.00 0.0 0.600 o 150 Pipe/Conduit “
S6.001 27.025 0.180 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit o
S7.000 18.355 0.122 150.0 0.087 5.00 0.0 0.600 o 225 Pipe/Conduit &
$6.002 25.706 0.117 220.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit o
Network Results Table
PN Rain T.C. US/IL & I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
$3.002 50.00 6.60 7.801 0.219 0.0 0.0 0.0 0.90 63.8 29.7
S3.003 50.00 7.38 7.739 0.373 0.0 0.0 0.0 0.90 63.8 50.5
S4.000 50.00 5.36 8.356 0.000 0.0 0.0 0.0 0.82 14.5 0.0
S3.004 50.00 7.58 7.597 0.373 0.0 0.0 0.0 0.90 63.8 50.5
$3.005 50.00 8.58 7.487 0.492 0. 0. 0.0 1.04 115.0 66.6
S1.004 50.00 8.79 7.176 1.011 0.0 0.0 0.0 0.90 143.5 136.9
S1.005 50.00 9.00 7.154 1.011 0.0 0.0 0.0 0.90 143.5 136.9
S1.006 50.00 9.13 7.132 1.011 0.0 0.0 0.0 0.90 143.5 136.9
S1.007 50.00 10.69 7.000 1.011 0.0 0.0 0.0 0.20 32.6« 136.9
S5.000 50.00 6.05 8.373 0.116 0. 0. 0.0 0.88 34.9 15.7
S5.001 50.00 6.21 8.121 0.208 0.0 0.0 0.0 0.88 34.9 28.1
S6.000 50.00 5.38 8.541 0.076 0.0 0.0 0.0 0.82 14.5 10.3
S6.001 50.00 5.81 8.341 0.076 0.0 0.0 0.0 1.07 42.4 10.3
S7.000 50.00 5.29 8.450 0.087 0.0 0.0 0.0 1.07 42.4 11.8
S6.0