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1 Introduction

The purpose of this document is to outline the strategy for the proposed foul and
surface water drainage that is to be provided as part of the development to construct
a new Eastern Command and Custody Facility in Wrexham for North Wales Police.

The strategy will form part of the submission to the Local Authority at Planning and
Building Control stages. It will also be submitted to Welsh Water and the
Environment Agency Wales (if relevant) as part of the consultation and statutory
approvals process.
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2 Description of Site

The site forms part of the Llay Industrial Estate situated to the North East of
Wrexham, North Wales. The site is bound by Davy Way to the North West and
industrial units to the south and west of the site.

The existing site consists of marshland / grass to the east and a disused factory unit
with access roads, car parking and concrete slab area to the west.

A topographic survey has been undertaken on the site which reveals that the levels
over the site area vary from approximately 99.9m to 93.9m above survey datum with
the existing site split into two distinct areas.

The current developed area is generally lower than that of the undeveloped area to
the north east of the site. Surface levels along Davy Way fronting the site vary along
with those at the southern and western property boundary.
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low level bands:

The site is of a fairly regular shape, which covers approximately 4.1Ha as shown
bound by red below:

The coloured plan below details the levels of the existing site grouped into high to
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Existing Infrastructure Drainage

Information with regard to both surface, foul and combined drainage systems,
location of pipes and manholes, inverts, pipe sizes, availability of the network and
any restrictions have been received from Welsh Water. Refer to Appendix F

Plans detailing the location and type of the existing sewer network within and
adjacent to the proposed site have been obtained. As constructed drawings of the
original factory and hard standing areas have also been obtained from Wrexham
Council Building Control. Copies of these plans are contained within Appendix A of
this report.

From the existing site data and plans it can be seen that both foul and surface water
drainage systems reside along Davy Way and Miners Road. Existing adopted foul
and surface water sewers also extend into the site from Miners Road. It is proposed
that both foul and surface water from the site are connected to the sewer system
that extends into the site by means of the existing site sewer connections located
along the south west boundary.

There is an existing 450mm diameter sewer located within the footprint of the
existing warehouse building which discharges surface water from the adjacent site
to the adopted sewer. Welsh Water has confirmed that they are in ownership of this
sewer. This sewer is to be diverted under an agreement with Welsh Water.

There is an existing watercourse that bisects the development site. Investigations
into the status of the watercourse are ongoing with the Environment Agency Wales.
However currently the proposals do not intend to use or interfere with this
watercourse as part of the proposed development.

A pond exists to the west of the site. This pond is not directly affected by the
development and it is not currently intended to be used as part of the drainage
proposals.

No information is currently available on the condition of any of the sewers within,

and external to, the general site area. However a survey of the existing sewers to
determine pipe size and location has been undertaken including a below ground

service radar survey.
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4 Development Proposals

The proposed development will comprise of a new headquarters, custody suite, staff
car parking, operational parking, emergency mustering parking, secure entrance,
footpaths, grassed landscapes and hard surfaced courtyards.

The total area of the site is 4.1 Ha.

An approximate summary of the developed site areas is given below and a sketch
plan of the proposals is contained in Appendix C of this report.

No major earthworks remodelling is anticipated for the site other than a re-grading
exercise to provide suitable platforms on which development can take place such as
for the new car park to the east of the site.

Minor retaining structures may be proposed as part of the development. These
retaining structures are not anticipated to be provided with positive drainage.

It is proposed that all drainage facilities proposed as part of the development as
listed on the Drainage Strategy plan and within this document will be implemented
as part of the main development construction programme. It is estimated that the
facilities will be in place before the end of 2017 subject to the main works
programme and completion date.
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5 General Drainage Design Proposals

It is proposed to provide the following as part of the new development:

o Separate foul and surface water systems within the site boundary;

o Foul water to be discharged into the adopted Welsh Water sewer local to the
site boundary.

o Surface water to incorporate SUDS measures where possible which will also

connect into the adopted Welsh Water sewer (the majority of the surface
water over and above that discharged from the existing site ie the new car
park area will be disposed of by infiltration — subject to percolation testing).

o Land drainage (if required) will discharge to a soakaway, subject to
acceptable percolation testing.

In preliminary discussions with the scheme client and various related statutory
bodies it has been decided to adhere to the following design guidance for the
proposed foul and surface water drainage system serving the proposed site.

Building Regulations Part H

TAN 15 Development and Flood Risk (2004)

Sewers for Adoption 7th Edition (for adopted connections)

BS EN 752:2008, Drainage & Sewer Systems Outside Buildings
BS EN 12056:200, Gravity Drainage Inside Buildings

EA Pollution Prevention Guidelines

Various Home Office Design Documents

BRE Digest 365 Soakaway Design

Specific design criteria for the system will also include:

o Piped system design is to prevent flooding in any part of the site for the
critical duration, 1:100 year return storm event. Including an allowance of
30% for climatic change (sewers can surcharge during this return period)

o Surface water drainage to be designed for runoff from roofs, roads and other
hard-standing areas.
o Soakaways and permeable paving are to be designed in accordance with

Building Regulations and BRE Digest 365 requirements (in 1 in 10 year
storm event)

o Comparison of pre and post development Greenfield / Brownfield runoff.

o Check design for the 1:100 +30% year to ensure properties on and off site
are not subject to flooding.

o Design event rainfall based on the use of the most recent version of the

‘Flood Estimation Handbook’ with an enhancement of 30% to account for
climate change.

o Design surface water attenuation to accommodate the above modelled
events using allowable discharge rates based on existing site flows to the
Welsh Water system.

o Incorporate a risk assessment to ensure risks to both the local community
and operators of the drainage system are minimised.

o The viability of rainwater harvesting has been explored and discounted.

o Discharge of surface water to be comparable with pre-development runoff
rate.
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6 Consultations

Consultations with Welsh Water, Environment Agency Wales and Wrexham Council
have been initiated to discuss and agree the drainage strategy for the site.

Welsh Water have agreed in email correspondence dated week commencing the
20" July 2015 that surface water flows from the site into their existing surface water
system can be accommodated at a rate comparable with that of the existing site.

Welsh Water have agreed in email correspondence dated week commencing the
20th July 2015 that foul water flows from the site into their existing foul water system
can be at a rate as calculated in Section 7 of this report. l.e. 8 litres / second of peak
flow.

Welsh Water has not stated that upgrade or reinforcement of their apparatus will be
required as a result of the development proposals.

A copy of this correspondence with Welsh Water is available upon request.

It is to be noted that Welsh Water may require part of their existing apparatus within
the development site to be abandoned as a result of the proposed alterations to the
existing layout. This will be confirmed as part of the detailed design of the
development.

There is an existing 450mm diameter sewer located within the footprint of the
existing warehouse building which discharges surface water from the adjacent site
to the adopted sewer. Welsh Water has confirmed that they are in ownership of this
sewer. This sewer is to be diverted under an agreement with Welsh Water.

Consultations with the Environment Agency and Wrexham Council will remain
ongoing; however it is unlikely that these organisations will have any comments that
will affect the development drainage strategy as proposed.
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7 Foul Drainage Proposal

Information on the location of the any existing foul sewer within area shown as the
proposed outfall on the drainage strategy has been requested from Welsh Water.
The information returned on the sewers within the site and surrounding area is
contained within Appendix A of this report.

The external foul water drainage system for the site has been designed to outfall
into the adopted sewer network. A Section 106 application will be negotiated with
Welsh Water.

The proposed foul water system for the development is depicted on the Site
Drainage Strategy Plan contained within Appendix C of this report.

The anticipated foul water discharge rate for the site into the surrounding network is
in the order of 104 cubic metres per day with a peak discharge of 8 litres a second
(6 x DWF). This estimation has been calculated using flow calculations for similar
developments and will be confirmed when the full design requirements of the facility
are known and agreed. This flow will discharge to the existing sewer network by
means of existing connection from the site. Dining facilities are proposed within the
building therefore a grease interceptor or enzyme dosing system will be proposed to
serve the kitchen areas.

Due to the layout of the existing foul system within the site and the number of new
foul connections and requirements the existing network will then be abandoned and
grouted up and new drainage provided.

A limit of discharge of foul water into the existing sewer network has been agreed
with Welsh Water at a rate and volume as stated above, however Section 106
connection agreements will need to be established for each connection into the
adopted sewer system. Welsh Water has not requested that any offsite
reinforcement of the network will be required.

The proposed car wash and any oil or fuel store areas will discharge in to a silt /
petrol interceptor; flows from these areas may require an element of attenuation in
order to ensure that the agreed peak flow rate for the site is not exceeded. Currently
this attenuation is proposed to be accommodated in the manhole and pipe system of
that area.

The appointed contractor will submit their proposals for the control of any temporary
foul or surface water to Welsh Water and must seek and obtain their approval prior
to commencement of any site work or temporary connection into their existing
system.
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8 Surface and Roof Water Drainage Proposals (SUDS)

8.1 General

This proposed surface water system is depicted on the Site Drainage Strategy Plan
contained within Appendix C of this report.

The development proposes to use as much of the existing surface water
infrastructure as possible, however due to the proposed layout of the building and
hard standing areas the re-use of existing systems is likely to me minimal. (Use of
existing systems will subject to satisfactory CCTV drainage condition surveys and
confirmation of use on detailed design)

Welsh Water has confirmed that the flow into their system from the development
should not be more than that of the current pre developed site. Accordingly the
existing surface water sewer has been modelled and a flow for a 1 in 30 critical
duration storm identified. (This storm return period of 1 in 30 years being that for
which the capacity of adopted sewers are normally designed). On modelling the
value of this discharge was found to be 151 litres per second peak flow.

This value of discharge has been reduced by approximate 30% to 100 litres per
second (in accordance with standard planning requirements for Brownfield sites).
Accordingly the discharge rate into the existing surface water system that has been
adopted within the design and used in the calculation of surface water attenuation
for the west of the site is 100 litres per second maximum discharge. This discharge
will be limited by means of a hydrobrake type flow control device. This discharge
rate of 100l/s has been agreed during correspondence with Welsh Water and
confirmed in an email dated 22" July 2015.

For new construction within green field areas (such as that for the car park) a new
system of surface water disposal will be required. It is proposed to provide a gravity
system across to receive flows across the car park which discharges to an
underground infiltration system. (Refer to Surface Water Strategy). These areas will
not connect to the Welsh Water Sewer.

Provision of this system will be subject to infiltration testing of the ground areas
within the proposed new car park.

The detailed design of the surface water drainage system to serve a new
development must consider both water treatment and on-site attenuation in
accordance with CIRIA C697.

Where practical, SUDS aim to emulate the natural drainage system of the site
through attenuation of flows and natural percolation. This has the added benefit of
alleviating water quality issues associated with urban drainage runoff.
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To mimic the natural catchments process, the SUDS manual provides a
management train for consideration with new developments, as given in the table

below:
Management Train Design Considerations
1. Prevention Layout; Water Harvesting; Surface Materials
2. Source Control Infiltration; Surface Materials
3. Site Control Attenuation
4. Regional Control Wetlands

Table 8-A — SUDS Management Train & Design Considerations

Based on current proposed and existing site information an assessment into the use
of SUDS has been undertaken for the proposed site. The results of this evaluation
are contained in Appendix D of this report.

It is understood that infiltration tests have been carried out in accordance with BRE
digest 365 at strategic points in order to identify the suitability of infiltration systems
for use in the final design. As such the proposed car park area to the east of the site
will infiltrate to ground as detailed on the drainage strategy plan.

8.2 Details of Proposed Infiltration and Attenuation

It has been estimated that the site will be constructed as approximately 53%
impermeable therefore attenuation for the impermeable area of 2.28 Ha with a
discharge equivalent to that of 70% (reduction of 30% of the existing flow as the
existing site is classed as brownfield) of the existing site under a 1:30 year storm
event will be incorporated within the development proposals.

Assessment of the flood flow paths for 1 in 100 and 1 in 100 (+ 30% Climate change
uplift) year return periods will be carried out on detailed design of the proposals.

Filter drains will be sighted at the foot of major embankments to collect land
drainage that will discharge to a soakaway. This method of infiltration is subject to
satisfactory percolation results in that area.

Any new connection into the adopted sewer will be subject to a Section 106
agreement from Welsh Water.

It is proposed that runoff from roof areas and other hard standings within the
western half of the site will be routed through gullies and pipes. The total amount of
attenuation for the western half of the site has been calculated as 250m3 for a 1 in
100+30% storm. This water will be attenuated within a pond to the south of the
development, as shown on the drainage layout plan. The flow from the storage pond
will be attenuated (by means of a hydro brake) before discharging into the Welsh
Water Sewer at the agreed discharge rate of 100l/s

The attenuation for the car park to the east of the site will be within filter drains and a
soakaway designed in accordance with BRE Digest 365. Surface Water in this area
will not connect to the Welsh Water Adopted sewer.
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8.3 Details of Treatment

In addition to attenuation, the proposals allow for ‘at source’ treatment of surface
water as noted below.

8.3.1 Car Park Area (New Construction)

Two stage water treatment will be achieved using trapped gullies filter drains and a
soakaway. The main car park will fall into channel drains / gullies between the
parking bays, which will discharge via gravity via filter drains into a soakaway
system. A membrane will be provided around the soakaway in order to provide final
treatment before discharge to ground.

8.3.2 Petrol / Silt Interceptors

Interceptors will be strategically placed within the proposed drainage system before
surface water is discharged into the sewer system.

The proposed drainage strategy has been provide with trapped gullies and an
appropriately sized petrol interceptor upstream of the proposed connection to the
Welsh Water sewer in order to accommodate and spills that may result within areas
of existing / proposed hardstanding at the west of the site.

All wash down and fuel / oil filling and storage areas will be provided with
appropriate interceptors before being discharged into the foul sewer network.

8.3.3 Rainwater Harvesting / Irrigation

Rainwater harvesting for the development is not proposed at this time.

The proposed surface water system for the site is depicted on the Site Drainage
Strategy Plan contained within Appendix C of this report.
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9 Drainage Modelling

Modelling of the surface water drainage system will be carried out using WinDes
software at detailed design. Separate networks will be modelled for both foul and
surface water.

No modelling is anticipated to be undertaken on any existing Welsh Water Sewer
network.
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Proposed Operation & Maintenance

o It is anticipated that the drainage system inside the development boundary
will be private and not adopted.

o Storm Drainage: to be maintained by North Wales Police management
contract.

o Foul Drainage: to be maintained by North Wales Police management
contract.

o It is recommended that a visual inspection of all the manholes and chambers

be carried out once a year; preferably in the autumn season.

o It is recommended that all rain water gutters and gullies be cleaned once a
year; preferably in the autumn season,

It is to be noted that the facility management will need to maintain the private
drainage system as far as the connection with any adopted system located at the
south of the proposed site.

The final Operation and Maintenance plan will be completed in readiness for
building handover and prior to occupation. It is proposed that the plan includes the

following.
Type Indicative Possible tasks
frequency
Routine/regular | Monthly (for o litter picking
maintenance normal care e grass cutting
of SUDS) e inspection of inlets,
outlets and control
structures.
Occasional Annually e silt control around
maintenance (dependent components
on the e vegetation management
design) around components
e silt removal from
catchpits, soakways
and cellular storage.
Remedial As required e inlet/outlet repair
maintenance (tasks to e erosion repairs
repair e reinstatement of
problems due edgings
to damage or e reinstatement following
vandalism) pollution
e removal of silt build up.
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Appendix A - Site Topographical Survey & Sewer Plans

2016-02-17- Drainage Stratergy Wrexham/Feb-16
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