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Proposed Gasification Plant Development at Deeside Waste to Energy Site.
Sustainable Drainage Strategy

Logik WTE Limited have appointed Caulmert Limited to develop a surface water drainage strategy for the
proposed development of a Gasification Plant, at their Waste to Energy site, Weighbridge Road, Deeside
Industrial Estate. The proposed development is within the boundary of the consented application Ref
058270. The application boundary area is approximately 2.22 hectares.

The proposed surface water drainage network for this application will discharge into the drainage
network for the consented development. Therefore, the management of surface water runoff for the
whole development will be managed via a site wide drainage system.

The document should be read in conjunction with the proposed drainage layout shown on drawing DWTE-
CAU-XX-XX-DR-C-1600.

EXISTING SITE DRAINAGE

The site is surfaced with crushed arisings from the demolition of the power station which previously
occupied the site

Trial pit and borehole investigations have been carried out on the site and the results generally identify
the ground conditions as 5.0m of MADE GROUND overlying slightly gravelly fine SAND. Groundwater
was generally encountered between 5.0m and 6.0m below ground level.

Six soakaway tests were carried out during the investigation across the site which followed the general

guidance of BRE Digest 365: Soakaway Design. Due to constraints during the investigation only the first

cycle of each test was completed. One test failed due to encountering a concrete slab in the base of the
excavation. The other 5 tests showed various levels of infiltration between 2.7E%m/s — 3.7E%m/s.

A surface water outfall from the previous use of the site connects to a culvert under Weighbridge Road
to the west of the site. This goes on to connect into a wider network of ditches discharging into the
River Dee. The access road into the site remains and its drainage connects into the culvert.

This design note sets out how the drainage strategy for the proposed Gasification development will
operate within the wider consented development drainage strategy. It also sets out how the strategy
will address the standards set out in the Welsh Ministers’ Statutory Standards for SuDS.

4662-CAU-XX-XX-RP-C-0301 — Drainage Strategy Report



Caulmert

nvirenmental planning
The six standards that need to be met are as follows:

e S1-—Management Hierarchy

e S2 —Surface water runoff hydraulic control

S3 — Water Quality

S$4 — Amenity

S5 — Biodiversity

S6 — Designing drainage for construction, operation, maintenance and structural integrity.

S1 - Management Hierarchy

As part of the Welsh Government Standards the management of runoff from developments should be
prioritised as to the choice of discharge destination. The priority hierarchy is listed below:

Collect for re-use;

Infiltrate to ground;

Discharge to a surface water body;

Discharge to a surface water sewer/highway drain;
Discharge to a combined sewer.
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The proposed development is for industrial gas generation as a by product from the adjacent consented
waste to energy process. Whilst the first priority is to collect rainwater for re-use, due to size and nature
of the proposed buildings and processes within the site harvesting was considered and deemed not
suitable. However, consideration is being given to the potential use of harvested rainwater to be stored
in sub-surface structures for use as part of the fire suppression system. Details will be reviewed as the
fire management systems are developed and will be assessed regarding the cost/benefit.

The second priority is to consider infiltration of surface water runoff into the ground. Ground
investigations encountered approximately 5.0m — 6.0m of made ground overlying sand. Groundwater
was generally encountered at the interface between the made ground and sand materials. The water
inflow during the trials resulted in pit sides becoming unstable with material collapsing to the base of
the excavation. Indications show that there is a level of infiltration that can be achieved across the site.
However, due to the size of the attenuation structures that would be required and their proximity to
buildings and structure foundations, it is considered that the use of infiltration as the primary source of
surface water discharge should not be relied upon.

As the tests were not fully completed during the investigation, further testing during the detailed design
phase will be recommended at the location of the proposed structures to fully assess the permeability
of the site.

Whilst infiltration discharge is not feasible for the complete management of the runoff from the
development, the provision of unlined attenuation structures at specific locations that have low
pollution risk and do not risk compromising foundations will enable initial/low intensity rainfall to
infiltrate through the base. This will help to manage the initial “first flush” runoff and reduce the volume
of runoff leaving the site. This flow out of the network into the ground is not considered in the drainage
network design so as to provide a robust and precautionary approach.
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The third priority is to consider discharge to a surface water body. Surface water runoff from the
existing site currently discharges into a culverted watercourse which crosses beneath Weighbridge Road
to connect to an open watercourse downstream. The watercourse is a tributary to the Fingerpost Gutter
West which subsequently discharges into the River Dee. These are both designated as main rivers by
Natural Resources Wales.

The principal surface water drainage discharge proposal for the gasifier development is to utilise the
outfall to the watercourse through the consented development drainage network. The discharge flow
rate for the whole site has been calculated as Greenfield Runoff QBar rate of 10l/s. The proposed
surface water drainage strategy for the Gasification plant and wider development will be to provide
attenuation locally to manage runoff close to source for rainfall up to the peak 30 year return period
storm. Additional shared storage will be provided to manage runoff for rainfall events greater than the
30 year events up to and including the peak 1 in 100 year rainfall with an additional 30% climate change
allowance. This runoff will be stored beneath the car park area before discharging from site to the
watercourse.

The proposed primary choice of surface water runoff destination will therefore be to discharge into the
watercourse.

Discharge to surface water sewers/highway drains or combined sewers is not necessary and has not
been considered.

S2 — Surface water runoff hydraulic control

As described above, initial ground investigations indicate that infiltration drainage as primary
management is not feasible and therefore discharge to the watercourse at Greenfield runoff rates is the
proposed method of managing the flow off the site.

Various orifice and vortex flow control structures will be constructed throughout the drainage network
and immediately upstream of the discharge from the site into the existing ditch watercourse. The
calculated rates using the HR Wallingford Greenfield runoff estimation tool are:

e Qbar- 10.0l/s
e 1lin1lyear- 8.8l/s

e 1in30year- 17.7l/s
e 1in100vyear- 21.7/s

It is proposed that runoff will be controlled to the Qbar discharge rate for all rainfall events with the
required volume of attenuation provided.

To manage the discharge, attenuation structures are proposed throughout the drainage network with
an emphasis on managing water close to its source. These will include:
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e Porous surfaces (gravel)

e Cellular attenuation structures
e Open stone storage structure
e Filter drains

e  Filter strips

e Detention basins

Due to the industrial/waste management nature of the proposed development combined with limited
space, the use of rain gardens and water butts are deemed unsuitable and have not been included.
Runoff from the roof areas will be conveyed via piped drainage, filter drains and cellular attenuation
structures before connection onto the consented surface water drainage network.

Due to the heavy loading from vehicles that will serve the proposed site permeable road surfaces are
not proposed. Runoff from paved areas will be collected via a combination of traditional road gullies
and “over the edge drainage” into stone filled filter drains.

Surface water drainage networks will convey flow through the development via the various attenuation
structures and filter drains to store runoff up to the peak 30 year rainfall events close to source. Orifice
flow controls will be installed throughout the network to restrict flow through the system. Overflow
weirs will be constructed in the control chambers to allow exceedance flow beyond the 1 in 30 year
rainfall to bypass in line controls during higher intensity rainfall events. Exceedance flow will be
conveyed to the shared consented drainage attenuation within the carpark area. Offsite discharge will
be controlled through a vortex flow control chamber to the Qbar runoff rate of 10l/s. Flow up to and
including the peak 1 in 100 year event with a 30% allowance added for climate change will be stored
within the site and car park attenuation structures.

S3 — Water Quality

Water treatment will be provided via the SuDS components included throughout the drainage network.

o The pollution hazard from industrial metal roof areas is considered to be high and discharge
through the various inline detention basins, porous pavement open sub base layer to parking
areas, filter drains and filter strips will provide sufficient pollution mitigation.

e Asthe proposed development is a Waste handling/management/distribution site the pollution
hazard from access roads and hard standing areas is considered to be high. Conveyance of
runoff from these areas through the inline detention basins, porous pavement open sub base
layer to parking areas, filter drains and filter strips will provide sufficient pollution mitigation.

Trapped gullies, trapped rainwater pipe hoppers and catchpit chambers will also be provided
throughout the drainage network. These drainage features will be provided to intercept silt in the
surface water runoff to reduce the risk of it entering the open stone attenuation structures and cellular
storage.
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It is therefore considered that adequate water quality treatment can be provided via SuDS components.

Within the proposed gasifier development zone there are two bunded storage areas for fuel/ammonia
tanks and fuel/chemical storage. The design of these areas will be in accordance with the guidance in
CIRIA 736 — Design of Containment Systems For The Prevention Of Water Pollution From Industrial
Incidents. The areas around the tanks will be sealed areas with surface water management provided via
an over bund pumped system.

The surface water management of these zones will be as follows:

e agrated sump/recess will be provided in each bunded area to accommodate surface water
runoff up to the 1 in 30 year rainfall events.

e Rainfall events greater than this up to the 1 in 100 year with 30% added for climate change will
be stored on the surface of the bunded area and any equipment will be set on plinths above this
level.

e Prior to discharge of surface water to the drainage system stored water will be visually
inspected/tested to confirm no contamination.

e [f water is clean, pumps will be engaged manually to discharge stored water to the drainage
system.

e If water is contaminated arrangements will need to be made to remove liquid off site by tanker
for disposal.

Inspection of the bunded areas will be carried out daily during each shift with the pump operated on as
required. The pump will be fitted with an automatic shutdown when the water has been removed. In
case of pump failure, an emergency float-controlled alarm system will also be fitted, to raise alarm if the
stored water reaches an agreed level.

Prior to the gasification plant drainage connecting into the consented site-wide drainage, a chamber will
be provided with an isolation valve that can be manually closed to prevent discharge from the
gasification plant should a pollution risk be identified. Downstream, on the consented system a further
isolation valve will enable drainage from the whole site to be held in the adjacent upstream cellular
storage.

It is therefore considered that adequate pollution protection will be provided by the manual
management process of the checking and discharge of surface water from these areas.

S4 — Amenity

In accordance with CIRIA SuDS Manual Table 5, tree planting and landscape/grass zones within the
development will provide air quality improvements. Wildflower and grass planting around the
perimeter of the development and the translocation of flora and fauna across the site will add and
maintain ecological benefits to the development.

Green and Blue SuDS in the form of the detention basins, which will be planted with appropriate
vegetation will help support flora and fauna for the benefit of the development community.

SuDS green and blue spaces will also help to deliver health and wellbeing benefits by providing areas for
recreation and relaxation.
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S5 — Biodiversity

Green and Blue SuDS in the form of the detention basins, which will be planted with appropriate
vegetation will help support flora and fauna for the benefit of the development community.

Although not a part of the SuDS proposal specifically the wider consented development will provide
ecological mitigation measures which will include additional tree planting and site perimeter wild flower
and grasses wildlife corridors. The planting of the detention basins will be designed to complement and
enhance the habitat and foraging opportunities for wildlife expected to populate the wider
environmental improvements on the site.

S6 — Designing drainage for construction, operation, maintenance and structural integrity.

As far as is reasonably practicable the surface water drainage system will be designed with shallow SuDS
components (filter drains, filter strips, porous pavements, shallow detention basin, etc.) which can be
constructed easily, safely and cost effectively.

The drainage components will be designed with a view to them being easily maintained in accordance
with the Operation, Management and Maintenance Strategy.

The structural integrity of the drainage components, particularly the permeable pavement and cellular
storage structures will be designed to withstand the anticipated loading conditions over the design life
of the development, accounting for reasonable levels of maintenance.

Where appropriate, allowance will be made to the CBR values to account for leaky system / trickle
infiltration. Consideration will also be given to ground bearing capacity for foundation design, and
where necessary the extent of leaky system / trickle infiltration will be limited to avoid the risk of

structural failure.

The proposed development will be under single ownership and will therefore remain private. The SuDS
system will not be offered for adoption but will be issued to the SAB for approval.

Conclusion

In accordance with the Welsh Ministers’ Statutory Standards for SuDS, the six standards have been
considered and appropriately addressed within the surface water drainage strategy.

An application will be made to the SuDS Approving Body for approval of the drainage scheme prior to
commencement of the construction works.

The drawing referenced DWTE-CAU-XX-XX-DR-C-1600 indicates the drainage layout.
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