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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 requested from Welsh Water.

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 east boundary.

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.
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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 are proposed as part of the development. These retaining
structures are not proposed to be provided with positive drainage.
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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) that 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

Planning Policy Statement 25

Sewers for Adoption 6th 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 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 will be explored, and is subject to further

consideration. However it is not intended to use rainwater harvesting as part
of the proposals at this time.
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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. Minimal
response has been received with regard to the proposals at the time of writing this
report.

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 have 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.

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 in this regard if one exists at the connection point shown on the
drainage strategy.

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 building and the number of
new foul connections and requirements extensive trenching of the existing internal
and external floor slab will be required. The existing network with the building will
then be required to be abandoned and grouted up.

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. The need for offsite reinforcement of the network will also
need to be formally agreed with Welsh Water. However the need for reinforcement
is unlikely as the flows and connection points to the sewers remain similar to that of
the existing situation.

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.

7-1



JACOBS

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)

For new construction within green filed areas (such as that for the car park) a new
system of surface water disposal will be required. It is proposed to provide a
permeable car park surface which incorporates an underground storage and
infiltration soak away type 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.

Appropriate attenuation of surface water flows will be provided within the permeable
paving construction of the car park areas in order to accommodate the required
design storm event.

A rate of discharge has not been stipulated by Welsh Water for surface water flow
into their system from the west end of the site. However 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.

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.

The total amount of attenuation for the western half of the site has been calculated
as 500m3 for a 1 in 100+30% storm. This attenuation will be achieved using
underground storage as shown on the strategy plan.

The attenuation for the car park to the east of the site will be within the permeable
sub-base of the car park — the exact amount of attenuation within this area will be
subject to detailed design proposals.

8.3 Details of Treatment

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

8-3
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8.3.1 Car Park Area (New Construction)

Two stage water treatment will be achieved using porous paver parking bays. The
main car park levels are set to fall into the porous paved parking bays, which act as
follows:

Stage 1 - Surface water will be filtered by both a bedding course and a pervious
geotextile layer of Inbitex. This membrane optimises the cleansing of water and aids
the development of naturally occurring microbes, providing them with refuge in times
of drought.

Stage 2 - The water is further filtered by the granular sub-base, within which
microbial action also takes place. The sub-base is tanked by an permeable
membrane which allows storm water to be attenuated and released into ground in a
controlled manner.

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 filing 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.

8-4



JACOBS

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 The Tank manufacturers will provide the jetting specification for the

attenuation tanks.

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.
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Appendix A - Site Topographical Survey & Sewer Plans

2015-07-23- Drainage Stratergy Wrexham/Jul-15
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Appendix B - Proposed Site Plan
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Drawing number / Rev Z O.Hmm
m»_ wommN \_ O\O m\»_ VOOO»— 1. Tobereadin oo:_::o»_n: with all relevant Architect's and Engineer's

drawings and speci

2. Alldimensions are in mm. (unless otherwise stated).

3. Drainage under bui

BS EN 877 and to have Class S granular bed unless within300mm of

the underside of the slab in which case to have Class Z concrete bed

& surround. External below ground drainage to comprise of vitrified

Clay pipes(up to and including 225mm dia), Strength class 120 to BS

EN 295 or concrete pipes (over 225mm dia), Strength class H to

BS5911.

Typically pipes under hard standing to have a class S bedding where

cover is greater than 1200mm. where cover is less than 1200mm

pipework is to have a class Z concrete surround. Concrete pipes with
more than 1200mm cover to have class S bed.

Typically, pipes under non-trafficked area to have a class S bedding.

Minimum cover 650mm.

6. Manhole cover to be in accordance with BS EN 124 & the manhole

schedule, Typically Grade D400 in trafficked areas and Grade B125

non-trafficked areas.

Position, size and invert of existing drains taken from exi:

and CCTV information (if applicable).

8.  This drawing to be read in conjunction with other drainage details.

9. Allinternal drainage chambers and manholes to be provided with
double seal cover and frame.

10. All soilstack,soil and vent and internal rainwater pipes to be provided
with rodding access points unless otherwise shown.

11.  All rainwater gullies to be trapped unless otherwise shown.

12. All soil stack, soil and vent pipe connections to be 150mm internal
diameter unless otherwise shown. Air admittance valves to be
provided where shown.

13. All abandoned drainage to be grubbed up or grouted unless otherwise
shown. Abandoned connections into existing chambers to be filled with
200mm GENS3 concrete plug and benching of chamber to be altered to
suit new internal ar (extent of to be agreed).

14. Rocker pipes to be fitted to all new chambers and new chambers
constructed on existing drainage runs.

15. All backdrops to new or existing chambers to be external in accordance
with the relevant standard details (if required).

16. All existing drainage to be maintained in working order unless
otherwise shown.

17. All connections to existing adopted Welsh Water drainage system to

be subject to a Section 106 application. No work to take place on the

\ existing adopted system until this application has been agreed.

4 18. All existing manhole levels (foul & storm) that are to form part of the
revised drainage apparatus must be confirmed prior to the
commencement of any works. Any discrepancies are to be reported
to the Engineer immediately.

19. Threshold drains to proposed doorways subject to detailed design

) levels and proposals.

\ 20. Above ground grease traps/enzyme dowsing system to be provided to
all kitchen areas.

21. All distribution pipes within porous paving and gravel areas to be
100mm internal diameter slotted pipes. Contractor to provide pipe
details for approval

22. All drainage shown including pipe sizes and number of chambers/g

etc are indicative and subject to detailed design.

Rainwater pipes and connections have not been shown for clarity. All

rainwater from roofs will connect into the indicative surface water

system. This will be subject to detailed design proposals.

24. Petrol and silt interceptor sizes are subject to flows and detailed
proposals.

25. Soil stack positions and connections (including internal gullies) have
not been shown for clarity. These will be subject to detailed design
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Appendix D - Site Suds Evaluation

Site Drainage Evaluation for the use of SUDS
Site Name: Wrexham Police Eastern Command and Custody Facility.

Introduction

This is a site specific report to provide outline guidance on drainage and the use of
SUDS. HR Wallingford Ltd, the Environment Agency and any local authority are not
liable for the performance of any drainage scheme which is based upon these
results. It is recommended that detailed design of any scheme is carried out before
construction takes place.

The following site characteristics were entered.

° Site Development Includes: Commercial;

o Drainage Ownership: Private;

o Site Size: Between 4 ha and 5 ha.

o Land Use: Brownfield / Greenfield Development.

o Other Characteristics: None

o Ground Water: Greater than 2m below surface (assumed).
General

The general principle behind the use of SUDS for any site is to comply with the

following:

o runoff volumes should be minimised

o runoff rates should be minimised

o the stormwater effluent is treated appropriately before discharge from the site
bearing in mind the requirements of the receiving watercourse

o groundwater must be protected

in addition it is desirable to maximise the amenity potential and ecological benefits
where there is an opportunity to provide this.

The various SUDS components should not be treated as individual options, but
should be seen as providing a set of drainage features (a treatment train) which are
appropriate at various scales. It is always desirable to have a mix of SUDS
components across the site to take opportunity of their respective benefits.

SUDS Ownership

Due to institutional and legislative constraints it is possible that the most technically
appropriate solution may not be suitable due to ownership and maintenance issues.
It is essential that any drainage system will receive appropriate long-term
maintenance.

The following table summarises the current position on vesting of SUDS systems in
the UK. It should be noted that there will be occasional differences between some
organisations, particularly Local Authorities.

2015-07-23- Drainage Stratergy Wrexham/Jul-15
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Private Owner: Private owners have no constraints on the use of any SUDS
component. Careful assessment should be made of the risk of a change to the
SUDS component occurring in the property and the impact this might have on the
whole system performance.

SUDS Ownership/Maintenance by Drainage Organisation - UK

SUDS Local Highways Scottish Sewerage NI |SD$ir\\//;1(t::
Component Authority  Authorities Water Undertaker Water T
Water butts,

Stormwater No No No No No Yes
Use Systems

Pervious No No No No No Yes
Pavement

Filter drains No Yes | No No No | Yes
Filter Strips Yes Yes No No No Yes
Swales Yes Yes No No No Yes
Detention Yes No Yes No No Yes
Ponds

Retention Yes No No No No Yes
Ponds

Wetlands Yes No | No No No | Yes
Det(_entlon Yes No Yes No No Yes
Basins

Soakaways No Yes | No No No | Yes
Infiltration No Yes No No No Yes
Trenches

Infiltration Yes Yes No No No Yes
Basins

Green Roofs No No No No No Yes
Bio-retention Yes Yes No No No Yes
Areas

Underground No Yes Yes Yes Yes Yes
Storage | |
Proprletary . No Yes Yes Yes Yes Yes
Drainage Units

Pipes Yes Yes Yes Yes Yes Yes

Design of SUDS

It is important to be aware of both the opportunities and constraints of using SUDS
for providing the most appropriate drainage system for a development. For more in-
depth guidance the most appropriate document is the SUDS manual by CIRIA and
SUDS for High Density Developments by HR Wallingford. Other SUDS reference
documents and manuals are to be found in the references section of this web site.

Construction of SUDS

SUDS are a combination of civil engineering structures and landscaping practice.
Due to the limited experience of building SUDS in the water industry, there are a
number of key issues which need to be particularly considered as their construction
requires a change in approach to some standard construction practices. Detailed
guidance on the construction related issues for SUDS is available in the SUDS
Manual and the associated Construction Site handbook (CIRIA, 2007).
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SUDS Components for Your Site

The following table summarises the SUDS components that might be used:

SuDS Component Applicability

Ponds Yes
Basins no
Pervious Pavements Yes (subject to infiltration testing)
Swales Yes
Infiltration Trenches No
Soakaways Yes (subject to infiltration testing)
Green Roofs Yes
Rainwater Harvesting yes
Bio-retention yes

The Use of SUDS for Infiltration

Infiltration options are may be possible with this soil type subject to other site
considerations.

Treatment Train

In principle, the more SUDS used in a treatment train the better. Ponds and storage
should preferably not be used as the first SUDS component for any paved runoff.
Treatment will be more effective and hydraulic benefits will also be gained.

Where commercial or industrial development is proposed, greater emphasis on the
treatment train will be required. It would generally be desirable to separate the
systems serving these areas from systems serving residential developments.

Suitable SUDS Components

The following SUDS might be suitable components of the drainage system for the
following reasons:

o Pervious Pavements
Pervious pavements are suitable for this site.

o Swales

Swales are suitable for this site.

The land take of swales is significant except for mini-swales. Although these SUDS
components are very effective, their use in high density developments may be
precluded due to lack of space. In spite of this issue of land take and adoption
difficulties, the use of these SUDS units is very desirable due to their effectiveness
in addressing both hydraulic and water quality issues.

o Green Roofs

Green roofs are suitable for this site.

The use of green roofs provides a number of benefits including reducing runoff
volumes for ordinary rainfall events. However they do not have a significant impact
on the sizing of main drainage components unless the rainwater is harvested and
used.

o Rainwater Harvesting
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Rainwater harvesting is suitable for this site.

Warning: Rainwater harvesting for large roof areas may have a higher yield than the
demand for the collect water. In this situation stormwater management benefits
assumed for extreme storm event management will be limited and require careful
analysis.

Rainwater harvesting has benefits in reducing potable water demand and also can
have a significant impact in reducing the size of some main drainage components if
rainfall storage tanks are large enough. Where water resources are particularly
scarce, rainwater harvesting should be positively considered. Depending on
proposed usage and yield, guidelines suggest that the volume of storage provided
should be around 350 litres per person to ensure reasonable continuity of supply.
However where rainwater harvesting is used to obtain stormwater management
benefits, this figure should be multiplied by around 3 (1000 I/person). Detailed
evaluation of the rainwater harvesting benefits requires the use of time series rainfall
data.

. Ponds

Ponds are not suitable for this site - subject to infiltration testing.

. Soakaways
Soakaways are suitable for this site — subject to infiltration testing.

o Bio-retention

Bio-retention is suitable for this site.

Warning: The use of bio-retention in situations where the groundwater is less than
2m may not be feasible unless the percolation zone depth is kept to a minimum.

Unsuitable SUDS Components

The following SUDS have been excluded as suitable components of the drainage
system for the following reasons:

° None
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Appendix E - Calculations
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£ Quick Storage Estimate E@
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=7 | FSR Rainfall »  Cv(Summer) 0.750
.
Retum Period fyears) 100 Cv (Winter) 0.340
Impemeable Area (ha) 1.370
Variables Region England and Wales ¥ Maximum Allowable Discharge 100.0
{45}
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Overview 2D i 20
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Enter Maodmum Allowable Discharge between 0.0 and $99555.0

/ Quick Storage Estimate E@

Resulis
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These values are estimates only and should not be used for design purposes.
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The proposed drainage strategy uses the maximum storage requirement of
500m* for the western half of the site. This storage is located within an
underground storage structure to the south west. This value will be refined as
part of the detailed design process.

The storage required for the permeable paving to the east of the site (which
will infiltrate to ground) will be subject detailed design proposals.






