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Rodgers Leask has been appointed by St Modwen Developments Ltd to undertake a
comprehensive surface water drainage strategy to service the whole of the Glan Llyn
development site, which provides an update to the approved Llanwern Regeneration Site
Drainage Strategy (Halcrow Group Ltd, Dec 2005) and accounts for those areas of the site
which have already been developed out (such as the Western Sub Area and parts of the
Celtic Business Park) and those sub areas that are still to come forward for development.

As part of the site appraisal process it is necessary to demonstrate that the proposed
development can be achieved with an acceptable risk of flooding. This report describes the
results of the assessment and takes into account the recommendations of Technical Advice
Note (TAN) 15 — Development & Flood Risk Areas (Welsh Government, 2004) in
accordance with Planning Policy Wales. The report has also been developed through
consultation with Natural Resource Wales (NRW).

This Surface Water Drainage Strategy has been prepared to demonstrate the principles of
surface water management and that this can be achieved in a sustainable way without
increasing flood risk to the site itself and neighbouring property and land. In summary this
will be achieved by providing approximately 399,000m® of storage within the site, which will
take the form of an extensive network of blueways/reens, lakes and other Sustainable
Drainage Systems (SuDS). Such systems will enhance the aesthetics, biodiversity of the
development in addition to providing essential water quality improvement to the surface
water before being discharged to the Monks Ditch. The Monks Ditch, which is classified as
Main River, flows through the development site and is subject to tide locking where it outfalls
into the Severn Estuary approximately 4500m downstream.

It is proposed that surface water runoff from the development is pumped into the Monks
Ditch, instead of the Severn Estuary which is the current situation, at a greenfield runoff rate
of 3.5l/s/ha, which for a 214ha development area equates to a maximum pump rate of
750l/s. To assess the impacts of this additional water on the Monks Ditch and Caldicot
Levels, Atkins Plc has undertaken a complex hydraulic modelling exercise of this system and
proposed pumped discharge. The assessment concluded that the pumped discharge of
surface water needs to be regulated and timed to discharge outside of tide locked conditions
to ensure that the development did not cause detriment to flood risk downstream.

As such the surface water drainage strategy has taken account of the additional surface
water runoff that will require storing if the development is unable to pump out to the Monks
Ditch during tide locked conditions. In summary therefore the surface water drainage system
will be able to store 399,000m? which will allow:

e the development to store surface water runoff during the 1 in 100 year storm event
plus 30% climate change event in its entirety and without discharging to the Monks
Ditch for the duration of that event;

e the surface water runoff from rural catchments to the north of the site during a 1 in
100 year plus 30% climate change event, without discharging to the Monks Ditch for
the duration of the event;

e the additional storage of a 1 in 5 year sequential event; should the Glan Llyn’s
surface water drainage system be unable to fully empty before another storm event
occurs; and
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e the development to be raised above a 1 in 1000 year tidal breach event at the
Transporter Bridge and the Goldcliff sea defence embankment.

It is considered that this assessment demonstrates that the proposed surface water drainage
strategy ‘makes space for water’ and provides sufficient capacity to accommodate the
necessary surface water and tidal flood storage required to make the development and the
surrounding area safe from flood risk.
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Rodgers Leask Ltd has been commissioned by St Modwen Developments Ltd to
produce a comprehensive site-wide surface water drainage strategy for the
proposed Glan Llyn redevelopment site (formerly referred to as Llanwern
Regeneration Site), Newport. The Glan Llyn redevelopment site covers an area of
approximately 214ha which was formerly occupied by Llanwern Steelworks.

Halcrow Group Ltd previously prepared an overall, strategic Drainage Strategy
and Flood Consequence Assessment to support an outline planning application
(ref. 06/0471) for the redevelopment of the Glan Llyn site. These approved
documents set out the framework for the overall design, proposed strategy and
outline principles for the treatment and disposal of surface water flows and flood
risk management which in part have been adopted as part of this drainage
strategy.

In addition to these supporting documents, Atkins Plc has recently completed a
1D-2D hydrodynamic model of the Monks Ditch and Caldicot Levels, which covers
an extensive area of approximately 55km?. The results of this hydraulic modelling
assessment have been used to inform this surface water drainage strategy and
can be reviewed in Appendix E of this report. To substantiate the baseline
conditions and the design of the proposed surface water drainage system
contained within this report the following should be read in conjunction:

e Llanwern Regeneration Site Drainage Strategy (Halcrow Group Ltd, Dec
2005). Refer to Appendix B;

e Glan Llyn, Newport Flood Consequence Assessment Addendum (Halcrow
Group Ltd, Nov 2010). Refer to Appendix C;

e Glan Llyn — Hydraulic Modelling: Impact of Assessment of Pumped
Surface Water Discharge into the Monks Ditch (Atkins Plc, 2016). Refer to
Appendix F.

The purpose of this report is to provide a comprehensive site wide surface water
drainage strategy for the proposed Glan Llyn development, building upon the
approved design principles and site parameters set out within the previous
drainage strategy developed by Halcrow Group Ltd and incorporates the drainage
strategy proposals already submitted for the Western Sub Area and Celtic
Business Park Developments to provide a joined up approach, which are detailed

in the following reports:
RL
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1) Glan Llyn — Western Sub Area Surface Water Strategy Addendum (Rodgers
Leask Ltd, May 2012);

2) Celtic Business Park Road, Llanwern Drainage Strategy (Rodgers Leask Ltd,
December 2014).

The surface water drainage strategy has been assessed with consideration to the
potential flood risk to the Glan Llyn site itself, in addition to the impacts on flood
risk to the Monks Ditch and Caldicot Levels downstream should surface water
generated by the development be pumped into the Monks Ditch. This will be
achieved through the sustainable management of surface water runoff both in
terms of quantity and quality whilst taking into account the expectations of future
climatic change, in accordance with the requirements set out in within Technical
Advice Note (TAN) 15 — Development & Flood Risk Areas (Welsh Government,
2004).

Consultation with Natural Resource Wales (NRW) has also formed a key part of
this Surface Water Drainage Strategy, where basic hydraulic modelling and
surface water design parameters have been agreed.
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The Glan Llyn site covers an area of approximately 242ha, which comprises
previously developed land and is located in Llanwern, which lies to the east of
Newport and is centred on National Grid Reference 336820 (easting) and 186442
(northing). Refer to Appendix A for a site location plan.

During the 1960s the proposed development site was extensively developed as a
steelworks which involved land raising and engineering improvement of the
existing ground. However following the cessation of steel making operations in the
1990s the western area of the overall site is now largely unoccupied except for the
residential development to the south west corner of the site which is already under
way and a section of highway (located at the eastern end of the Glan Llyn site) to
service the proposed Celtic Business Park. Drawing D12-084 512 in Appendix A
shows the proposed site layout and what has already been developed.

The Glan Llyn site is dissected by Monks Ditch, which delineates the proposed
residential from the commercial development. To the north the site is bounded by
the Cardiff to Bristol railway line in addition to Corus Tata’s sidings, the remaining
steelworks to the east and Queen’s Way Road to the south. Beyond the railway to
the north lies Llanwern Golf Course and Llanwern Village, to the south, the Gwent
Levels which is designated as a SSSI.

The Glan Llyn site is relatively low lying and falls with the River Usk catchment,
which is within the Eastern Valleys area of South Wales. The site lies to the east
of the Usk Estuary and north of the Severn Estuary. Both waterbodies are
designated sites and are recognised both internationally and nationally,
respectively for their importance in terms of conservation.

Onsite Reen System

The Glan Llyn development site is almost hydrologically self contained, in that it
has no connection with the Monks Ditch or the surrounding reen system and
Cladicots Levels to the south of the development site.

The site is currently drained by a series of reens (open drainage ditches) and
culverts (situated on piled foundations) running from north to south. These north to
south drains, of which there are six, collect surface water runoff from the existing
site and two small rural catchments to the north of the site/railway. All of these
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drains outfall into the Main East West Ditch (MEWD) to the south of the site which
flows parallel to Queen’s Way Road.

The MEWD is an unlined trapezoidal channel with grassed banks (see Figure 1)
and flows eastwards into a settlement lagoon (Lagoon 14) located to the south of
the steel works. From here a mix of foul and processed water (received from the
steel works) and surface water runoff, is eventually pumped out to the Severn
Estuary via two above ground pipelines. The quality and quantity of the pumped
discharge falls under a statutory Integrated Pollution Prevention and Control
(IPPC) licence.

Figure 1: Main East West Ditch culverted under Monks Ditch

Refer to Halcrow’s drawing PI/FLRS/SK/W/801/001 in Appendix A for a drainage
plan of the site and surrounding area before the Glan Llyn development
commenced.

Offsite Reen System

In addition to the internal reen system there are a number of reens and
watercourses surrounding the site which are controlled and maintained by NRW
The following describes some of the main reens in the area:

e Oxleaze Reen and Barn Reen drain into Monks Ditch to the north west of the
site. These convey water from the north and are maintained by NRW.

e Long Ditch Reen (Julian’s Reen) is controlled and maintained by NRW. The
reen passes through the development area from north to south and defines

:
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the Western Sub Area (WSA) and Central Sub Area (CSA) proposed
developments.

e Liswerry Pill Reen collects water from the residential Ringland and Moorgate
estates. The reen discharges to the River Usk approximately 1km to the west
of the site. It crosses the further north west corner of the Glan Llyn site and is
classified as main river.

¢ Northern Field Ditches: Llanwern Golf course and farms to the north of the
main rail line drain into 10 privately owned field ditches. These ditches drain
under the main rail line into the North East West Ditch located between the
main rail line and the Tata rail line. Six of these ditches then continue to flow
through the Glan Llyn site.

These drains also discharge into the Main East West Ditch (MEWD), apart from
the Liswerry Pill Reen.

Further details regarding the size and make up of each of these reens is provided
in the Llanwern Regeneration Site Drainage Strategy (Halcrow Group Ltd, Dec
2005) in Appendix B.

Monk Ditch

The Monks Ditch is classified as Main River through the development site and is
therefore maintained and enforced by NRW.

The Monks Ditch enters the site from the north via a two siphons 1A and 1B which
flows under both the railway and Tata’s sidings. The ditch continues to flow,
independently of the surface water drainage system operated within the site, in a
southerly direction in a deep piled concrete channel which is approximately 7m
wide and 3m deep. The ditch then exits the site to the south under Queen’s Way
Road and the steelworks minor access road via two siphons (2A and 2B) (Refer to
Figure 2).

The Monks Ditch then becomes a natural channel once more to the south of the
site where it then flows through the Caldicot Levels and becomes the primary
receiving watercourse to the extensive reen system. Approximately 4500m
downstream of the site the Monks Ditch outfalls to the Severn Estuary, via a tidal
exclusion gate which comprises 11 tidal flaps. During tide lock (high tide) local
runoff collects in the reens until such time that it can discharge by gravity at low
tide conditions. The two lowest areas in the Caldicot Levels are drained by
pumping into high levels reens.

RL
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Figure 2: Monks Ditch (looking North)

Geology & Groundwater Conditions

The ground conditions in this area consist of made ground overlying highly
compressible Estuarine Alluvium. The made ground is dense and granular
comprising predominantly of slag with a high pH and containing lime. The
development area has pockets of minor contamination and areas of fill. An
element of remediation has already taken place and further remediation will be
required but is considered not to be a constraint to the development.

Groundwater quality within the steels works site reflect the leachate data with
elevated concentrations of some metals and ammonia. Groundwater
contamination will be addressed under the site ground remediation strategy, with
works practice measures being adopted to ensure there are no adverse impacts
on water quality.
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To support an outline planning application for the development of the Glan Llyn
development site (formerly known as the Llanwern Regeneration Site) ref.
06/0471 Halcrow Group Ltd were commissioned to undertake a Flood
Consequence Assessment in March 2006 and subsequent addendum in
November 2010 to assess the potential tidal flood risk to the development site.
The Floods Consequence Assessment Addendum (FCAA), refer to Appendix C,
tested three breach scenarios at what was considered strategic or sensitive
locations that would manifest the most significant flood risk to the site. These
included the:

1)  Goldcliff sea defence embankment (south of the site);
2)  Riverside retaining wall (west-northwest of the site on the River Usk); and

3) The embankment south of the Transporter Bridge (west-southwest of the
site).

It was determined that two of these scenarios (Goldcliff Sea Defence and
Transporter Bridge) only affected the site during a 1 in 1000 year extreme event.
Both resulted in different predicted on-site flood water levels where the
Transporter Bridge breach scenario affected the western area of the proposed
development site (highlighted in orange in Figure 3) to a level of 6.5mAOD and the
Goldcliff Sea Defence breach affected the central and eastern area of the site to a
level of 6.3mAOD (highlighted in purple on Figure 3).
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Figure 3: Indicative Extent of Proposed Minimum Development Levels

As such the FCAA recommended that the final development levels were raised to
a minimum of 6.5mAQOD in the western area and 6.3mAQOD in the central and
eastern area of the development site to reduce the flood risk to the development
site. However in order to achieve the required land raising and not increase flood
risk elsewhere it was determined that a flood compensation volume of 75,450m? in
the western area and 72,900m® in the central and eastern area (a total of
148,350m% is required. As such the flood risk mitigation parameters are
summarised in Table 1.

Development Area Breach Scenario Minimum Flood Comyensation
Development Level Volume (m”)
(mAOD)
Western Sub Area Transporter Bridge 6.5 75,450
Gold Cliff Sea
Central Sub Area Defence 6.3
72,900
Gold Cliff Sea
Eastern Sub Area Defence 6.3
. . Gold Cliff Sea Provided for within Central
Celtic Business Park Defence 6.3 & Eastern Sub Area

Table 1: Flood Mitigation Design Parameters

10




Glan Llyn, Newport
Site Wide Surface Water Drainage Strategy Addendum

The Celtic Business Park to the very east of the site is only partially subject to
flooding from the Goldcliff breach scenario. It is proposed that levels within the
business park are marginally raised. And the floodplain compensation required is
provided for within the Central and Eastern Sub Areas.

The FCAA also determined that the Goldcliff Sea Defence breach would not
directly impact the western area in terms of flooding. However the flooding of the
Central and Eastern areas of the site would cause a delay of the western sub area
being able to freely discharge surface water for a period of up to 24hours.

11
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The proposed redevelopment of the Glan Llyn site will deliver a mixed use
development, comprising circa 4000 dwellings, a local centre, a school and a
business park. In addition extensive open green space incorporating blueways,
greenways and lakes is also proposed which will provide significant opportunities
for the improvement in the quality and quantity of surface water runoff from the
development area.

Areas of the Glan Llyn site have already been developed comprising residential
development, West Park, the Local Centre and associated highway within the
Western Sub Area of Glan Llyn.

For the purposes of the drainage strategy the developable area of the Glan Llyn
site has been divided into four separate sub areas as listed in Table 2.

Development Area ‘ Area (ha)

Western Sub Area 57
Central Sub Area 63
Eastern Sub Area 49
Celtic Business Park 45
TOTAL 214

Table 2: Development Sub Areas

The layout of the proposed development and the four sub areas are illustrated on
drawing D12-084 514 in Appendix A.

¥’ RL
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In accordance with TAN 15 and Planning Policy Guidance (Wales), any new or re-
development should apply and give priority to Sustainable Drainage Systems
(SuDS), which are designed to control surface water runoff close to where it falls
and mimic natural drainage as closely as possible. Therefore in accordance with
planning policy the proposed Glan Llyn development will implement a site storm
drainage system that provides sustainable drainage measures consistent with the
recommendations of TAN 15 and with due regard to the following industry
standards:

e  The SuDS Manual CIRIA C753;

e Defra/EA Flood & Coastal Erosion Risk Management R&D Programme —
Preliminary Rainfall Runoff Management for Developments Rev E (2012);

e EA’s pollution prevention guidelines (PPGs); and

e  Sewers for Adoption 7th Edition.

NRW have specified that the proposed surface water drainage system discharges
at a greenfield runoff rate of 3.5l/s/ha, which equates to a maximum discharge rate
of 750I/s from the site, up to and including a 1 in 100 year storm event. Based on a
discharge rate of 3.5 I/s/ha, WinDes has been used to determine the volume of
storage required to attenuate surface water runoff from each sub area of the
development (refer to Appendix D). In addition to the surface water storage
volume required, the flood storage compensation volume required for each sub
area has also been determined as summarised in Table 3.

Development Rainfall Event Impermeable 1in 100 yr 1 in 1000yr Tidal Total
Area Climate Change | Area Surface Water Breach Flood Storage

Factor Storage (m3) Storage (m3) Required

(m°)
Western Sub 30% 34.2
Area (WSA) 25,866 75,450 101,316
Central Sub 30% 37.8
Area (CSA) 28,633
72,900 123,790
Eastern Sub 30% 29.4
Area (ESA) 22,257
Celtic Business 20% 40.5 Accommodated
Park 31,405 for within ESA & 31,405
CSA
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Development Rainfall Event Impermeable 1in 100 yr 1 in 1000yr Tidal Total
Area Climate Change | Area Surface Water Breach Flood Storage

Factor Storage (m°) Storage (m°) Required
(m”)

TOTAL 142 108,161 148,350 256,511

Table 3: Surface Water & Flood Water Storage Requirements for each Sub
Area Based on a Discharge Rate of 3.5l/s/ha

The strategic surface water drainage network across the site involving the location
of reens and main attenuation features has been considered as part of the
masterplanning process to ensure the development ‘makes space for water in
addition to providing the necessary treatment required to achieve water quality
targets. The indicative layout of the surface water drainage strategy is illustrated
on drawing D12-084 512 in Appendix A. The attenuation and treatment of surface
water from the site will be achieved via three main Sustainable Drainage Systems
(SubS):

1) Blueways — these will comprise a number of the existing reens in addition to
the creation of new reens. These will act as the primary surface water
channels throughout the site providing the necessary attenuation and
treatment for surface water runoff and flood water storage from a tidal breach
scenario. Where possible the blueways will be widened to provide additional
storage volume and will sustain a permanent depth of water of approximately
300mm to enhance local biodiversity and aesthetics.

2) Greenways — it is proposed that these will be high level dry shallow channels
which will channel overland surface water from the development plots into the
blueways. The greenways will also attenuate tidal breach flood water. The
volume of storage will depend on the level of connection with the blueway
which will vary on site depending on finished plot levels.

3) Lakes — There will be a number of lakes and /or online ponds connected to
the blueway system which will not only store surface water runoff but will also
act as focal points for recreational areas and enhance the aesthetics of the
Glan Llyn development.

A comprehensive schedule of the proposed surface water storage features (refer
to Appendix E) sets out the design parameters of each feature and on this basis
the available storage capacity. The schedule demonstrates that collectively the
site has the ability to offer a total storage capacity of 398,570m®. The entire
reen/blueway network will be regraded to drain towards Monks Ditch, where
following treatment, surface water flows will be pumped into the Main River instead

O
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of the Severn Estuary, thereby isolating the Glan Llyn surface water drainage
system from the steelworks, providing an independent, maintainable system.

Given the ground levels adjacent to the Monks Ditch and the raised
walls/engineered channel that contains the watercourse, surface water flows will
have to be pumped in to the Monks Ditch. This will be achieved via two pumping
stations:

1) Surface Water Pumping Station 1 (SWPS1) — which will receive flows from the
WSA, CSA, ESA and northern catchments;

2) Surface Water pumping Station 2 (SWPS2) — which will receive flows from
Celtic Business Park.

The location of these pumping stations is indicated on drawing D12-084 512 in
Appendix A, however the actual discharge point of these pumping stations can be
located anywhere along the Monks Ditch where ST Modwen are riparian owners.
These pumping stations will discharge at a cumulative peak rate of 750I/s.

This proposal effectively adds water to the Monks Ditch and Caldicot Levels
catchment, as all surface water is pumped directly out to sea the site currently
contributes Ol/s greenfield runoff to the Monks Ditch catchment. However the
Monks Ditch channel within the Glan Llyn site has the capacity to convey 31m?s
based on cross sectional survey information and the mannings n calculation. The
maximum flow during a 1 in 100yr + climate change event in the Monks Ditch is
approximately 17m®%s, which demonstrates that there is adequate capacity within
the Monks Ditch to receive an additional pumped flow of 0.75m%s from the
proposed development site without causing flooding.

However this available capacity within the Monks Ditch assumes that the receiving
watercourse and reen system downstream has a free discharge into the Severn
Estuary. As described in Section 2.3.3 the Monks Ditch and receiving Caldicot
Levels downstream are tidally influenced and subject to tide locked conditions
from the Severn Estuary for periods of between 3 to 8 hours on normal tides. It is
during such conditions that the proposed pumped discharge of 750l/s into the
Monks Ditch has the theoretical potential to increase flood risk downstream, even
when discharged at a greenfield runoff rate, during a tide locked event.

On this basis NRW has requested that the proposed pumped discharge into the
Monks Ditch be modelled and the impacts on flood risk understood to determine
what mitigation measures are required to ensure that a pumped discharge does
not cause a detriment to flooding in the local area, particularly during tide-locked
conditions.

RL
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Hydraulic Modelling

Atkins Plc recently completed a detailed 1D-2D modelling study of the Monks
Ditch through the site and extensive Caldicot Levels reen systems downstream to
test the impacts of the M4Can Project on flooding risk and mechanisms. As such
Atkins were commissioned to use this model for the purposes of testing the
impacts of the proposed pumped discharge of surface water into the Monks Ditch.

Atkins has produced a technical note detailing the modelling approach adopted
and results of the study (Refer to Appendix F). To summarise the model was used
to test the following scenarios:

1) Baseline — the existing model was simulated with a 1 in 5 year, 1 in 100 year
with climate change and 1 in 1000 year event to determine the baseline
conditions for each flood event and use these results as a benchmark to
determine the impacts of the proposed pumped discharge from the Glan Llyn
site.

2) With Project: Constant Pumping Scheme — This tested the impact of pumping
at a constant rate of 750l/s, regardless of tide locked conditions, which was
simulated with a 1 in 5 year, 1 in 100 year with climate change and 1 in 1000
year. A simulation of a dry weather flow (no rainfall) was also tested.

3) With Project: Regulated Pumping Scheme — this modelling scenario involved
applying a set of operating rules to the pumps, which allowed the pumps to
operate only when certain conditions permitted i.e. when the Caldicot Levels
were not tide locked. Specifically the pumps were turned off once water levels
in the Monks Ditch rose to within 300mm of bank full level (lowest bank level
5.119mAQOD located at the Whitson Electrical Substation 1km downstream of
the site) given a switch off level of 4.819mAQD.

Results

All simulations were run with storm events (winter profile) of 12 hour duration as
this was found to be on average the critical duration for the Caldicot Levels. The
assessment indicated that the constant addition of 750Il/s into the Monks Ditch
could increase flooding in small local areas by up to 400mm. As shown in Figure
4.

To compensate for this impact the pumped discharge was regulated and limited to
operating during periods when water levels in the Monks Ditch remained in
channel and hence was found not to contribute or exacerbate flooding on the
Caldicot Levels.

It was noted that the winter penning levels close to the Monks Ditch are
4.75mAOD and close to the tested trigger level of 4.819mAOD. As such, the
pumps were predicted to be switched on for less than 2 hours during the onset of

the design storms.
RL
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Figure 4: Constant Pumping Scheme: Areas of Increased Flood Depth

Due to the complex nature of the model, the simulation of each event took
approximately three weeks to complete. As such only a discharge of Ol/s or 750I/s
was considered, limiting the number of scenarios that could be tested in terms of
varying pumped discharged rates and optimising the time pumps operated for.
Further modelling work will be required to develop this concept and refine the
pump trigger location and level. In practice however the pumping regime will be
installed and monitored. The impact of the trigger level will be regularly reviewed
and adjusted where found necessary. In this regard the proposed drainage system
can be fine-tuned against the local flood risk issues.

It is clear that during tide locked conditions that there is a requirement for the Glan
Llyn development to make provision for the storage of additional surface water that
cannot be pumped into the Monks Ditch and ensure that it can be safely stored on
site. As a conservative approach it has been assumed that the site is unable to
discharge to the Monks Ditch during a storm event with a critical duration of 12hrs.
Therefore the total volume of water to be stored on site for a 1 in 100 year + 30%
climate change storm event (with 0l/s discharge rate) has been determined using
WinDes. These results are summarised in Table 4 and WinDes calculations in
Appendix G.
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Development Total Impermeable 1in 100 yr 1 in 1000yr Total Storage

Area

Whole

Area Area (ha) Surface Water Tidal Breach Required (m3)
+30% Storage Flood Storage

(m°) (m®)

Development 214 142 131,900* 148,350 280,250

Site

*Based on a 12hr duration storm

5.5.1

Table 4: Surface Water & Flood Water Storage Requirements for the Whole Site with
a Ol/s discharge rate.

Northern Catchment Runoff Assessment

In addition to the surface water runoff generated by the development itself, the
proposed surface water drainage system will also have to be able to
accommodate the rural runoff from two catchments to the north of the site.
Therefore an assessment of these two rural catchments has been undertaken to
determine the peak greenfield runoff rate and volume of runoff entering the
development site. This was achieved by manually mapping the contributing
catchments based on Ordnance Survey mapping and FEH catchment boundaries
(refer to Sketch 1 in Appendix A for the catchment contributing areas). Based on a
cumulative contributing area of 170.66ha and FEH catchment descriptors specific
to the study area, the rural runoff calculator in WinDes has been used to determine
the peak greenfield runoff rate and volume for a 1 in 100 year storm event for
varying durations. Refer to Appendix H for these WinDes results and Table 5
below for a summary of these results for the cumulative catchment runoff rates
and volumes.

1in 100yr Runoff Vol (m3) 1in 100yr Q QBar (lI/s)
Storm Duration Max (I/s)

720mins/12hrs 48,537

960mins/16hrs 52,879

1,610 739
1440mins/24hrs 59,692

2880mins/48hrs 73,538

Table 5: Northern Catchment Greenfield Runoff Volumes for Varying Storm
Durations

Therefore based on a critical storm duration of 720 mins/12 hrs, where the surface
water drainage system cannot pump to the Monks Ditch, a total storage volume of
180,437m® (131,900m® + 48,537m?) for surface water will be required within the
system.
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» RL



5.5.2

5.5.3

Glan Llyn, Newport
Site Wide Surface Water Drainage Strategy Addendum

Total Onsite Storage Capacity

As demonstrated in Table 6 the proposed surface water drainage system which
will have a total storage capacity of 399,000m® (as detailed in Appendix E) will
have the capacity to store both the surface water runoff from the development site
and northern catchments with no outfall to the Monks Ditch in addition to the tidal
breach flood water. This leaves a surplus capacity of 70,213m? within the system.

Source Storage Total Storage Remaining
Volumes Vol Available Storage

Required (m3) within Saystem Available (m3)
(m°)

Surface Water

System 131,900

Northern

Catchment 48,537 399,000 70,213
Tidal Breach

Flood 148,350

Total 328,787 399,000 70,213

Table 6: Storage Volume & Capacity Assessment

Surface Water Drain Down Assessment

Under such conditions the site would not need to pump discharge to the Monks
Ditch until after the storm/flood event. Once the system is permitted to pump the
site could fully discharge the stored surface water within 67 hours as
demonstrated in Table 7.

Storm Event Development Northern Total Max. Drain Down
Runoff Vol Catchment Runoff Vol Pump/ Time (hrs)
(m®) Runoff Vol (m®) Discharge
(m%) Rate (I/s)
1in 100 yr
(720min/12h 131,900 48,537 180,437 750 67hrs
r duration)

Table 7: Time Taken for the Glan Llyn Surface Water Drainage System to Empty

However it could be argued that the maximum pump rate of 750l/s be increased to account
for the greenfield runoff from the northern catchments and as such an additional 739l/s
(QBar) be permitted to pass forward into the Monks Ditch, thereby increasing the
maximum pump rate to 1,489l/s. This would reduce the drain down time to 34hours.
However the increased pump rate would need to be tested in the hydraulic model of the
Monks Ditch and Caldicot Levels to determine the impact of this additional flow on the
receiving watercourse and reen system.
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Sequential Storm Event

However it can be concluded at this stage that it would be reasonable to assess the impact
of a sequential storm event before the surface water drainage system has time to fully
empty. To understand the magnitude of an additional storm event the surface water
drainage system could accommodate, the volume of rainfall for storm events with varying
return periods has been assessed as provided in Table 8.

Storm Event Development Northern Catchment Total (m®)
Rainfall Vol (m®) Rainfall Vol (m®)

1in1 year 35,230 13,791 49,021

1in 2 year 41,317 16,176 57,493

1in 5 year 49,737 19,906 69,643

1in 10 year 59,103 24,872 83,975

Table 8: Sequential Rainfall Volumes

As shown in Table 6 the development has the capacity to store an additional volume of
70,213m?, which equates to the volume of runoff generated from a 1 in 5 year storm event.

This demonstrates that even if the development is unable to discharge to the Monks Ditch,
the proposed surface water drainage system has the capacity to store:

e a1in100yr +cc storm event
e a1in 1000yr tidal breach event and
e a1 in 5yr sequential rainfall event.

A sustainable drainage system will be adopted to minimise the impacts from the
development on the quantity and quality of the runoff and maximise amenity and
biodiversity opportunities. In seeking to sustainably drain surface water from the
site the “Management Train” methodology as set out in CIRIA C753 will be
adopted as part of the drainage strategy for the site. The Management Train is
made up of the following components:

e  Prevention — good site design and upkeep to prevent runoff and pollution (e.g.
limited paved areas, regular pavement/car park sweeping, maintenance of oil
interceptors and gulleys, clear adoption and maintenance programme of SuDS);

e Source Control — runoff control at/near to source (e.g. rainwater harvesting,
green roofs, permeable paving; soakaways; swales);
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e Site Control — water management from different onsite compartments (e.g.
route water from roofs, impermeable paved areas to one infiltration/holding site);
and

e Regional Control — integrate runoff management from a number of sites (e.g.
into a detention pond).

As previously mentioned the main strategic attenuation features, which will provide
the necessary site control, will include a network of reens (blueways), greenways,
online ponds/pools and offline lakes. In order to deliver the treatment train
philosophy the Glan Llyn development will also incorporate a combination of
source control SuDS techniques to replicate, as closely as possible, the natural
drainage from the site before development.

It is proposed that the following parameters are considered as a single treatment
train:

e 25m of reen/swale;

e A pond with a width and length greater than 5 and 10 (respectively) times the
adjacent swale width;

e Atrapped gully (when in conjunction with a reen/swale);
e Permeable paving; and

e Filter trench 10m in length.

In delivery yards/commercial vehicle manoeuvring areas, the District Centre and
Schools, three levels of treatment will need to be considered including oil
separators (refer to Appendix | for further information regarding the types of
pollution prevention measures and guidelines to be adopted as part of this
development as agreed with NRW as per Planning Condition 35).

It is proposed that prior to leaving the site all surface water will be treated via a
substantial treatment zone. These will be located at the most downstream point of
the NEWD and the Kings Water Reen within the ESA and will comprise a
graduated linear wetland/reed bed which will filtrate and adsorb any contaminants
within the surface water runoff before being discharged from site. The location of
these treatment zones are indicated on drawing D12-084 512 in Appendix A.
Section 5.7 sets out how the water quality within the surface water drainage
system will be monitored to ensure that remediation targets are being met to
ensure that there is no adverse impact on the water quality of the receiving Monks
Ditch and Whitson SSSI downstream.

RL
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5.6.1 SuDS Adoption & Maintenance

Even though the surface water drainage system will be designed to adoptable
standards, the surface water drainage system, reen network and associated SuDS
features will remain private and under the control of the Developer. The costs
associated with maintaining the system will be recovered from the tenants and
tenants/owners of plots on the site. The following table outlines general
maintenance plan/requirements for the proposed reen system and SuDS features
within the development.

Table 9: General Reen System/SuDS Maintenance Table

Litter & debris removal from site

Amenity grass cutting at 35-50mm

Grass cutting to access routes,

overflows and basin where required at

75-100mm not to exceed 150mm

Meadow grass, where appropriate, cut

at 50mm and remove to wildlife or
- compost piles

Manage wetland/reedbed planting in

micropools by cutting and remove to

wildlife or compost piles

Inspect and clear inlets, outlets, control

structures and overflows

Deweeding of reen system

Desilting/dredging of reen system

Tree Inspection

Wildlife Inspection

-

=

\

Remove leaf accumulation

Cut back overhanging branches

\
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Remove sediments from forebay, inlets
and pre-treatment structures

Remedial Work
-> Inspect and repair damage to inlets, > As required
outlets, banks and overflows q

Ground Contamination & Water Quality Monitoring

Atkins Plc has confirmed the following strategy relating to ground remediation and
water quality monitoring:

The site has a history of industrial usage which includes the operation of a steel
works over a period of 40 years. Contamination may therefore be present within
the soils and groundwater resultant from past industrial uses within the
undeveloped areas of the site. The outline planning permission for the site
requires the land to undergo a comprehensive assessment of contamination
potential. The assessment will include physical testing of soil and groundwater and
modelling of the impacts of residual contaminants on the surface water
environments, including the drainage network and downstream receptors such as
Monks Ditch and Gwent Levels SSSI.

Where required remediation will be undertaken to reduce or mitigate the impacts
of residual contamination on a range of receptors, including the surface water
drainage network. Any remediation will be in accordance with quality criteria
defined within a site specific Controlled Water Risk Assessment (CWRA) for the
Glan Llyn development. The assessment of water stored within the surface water
drainage system will take account the impacts of both predicted storm flows from
the proposed developed areas and also likely groundwater baseflow in addition to
likely surface water inputs from off-site flow. The criteria included within the CWRA
will be modelled to be protective of the surface waters on site and the intended
receiving surface waters.

The scope of remediation requirements and target criteria for the CWRA will be
subject to approval by the regulators, including Cyfoeth Naturiol Cymru/Natural
Resources Wales (CNC/NRW) in accordance with the planning conditions for the
site. The surface water drainage proposal for the site has been considered in
relation to impacts on the Gwent Levels SSSI and the Severn Estuary. The
redevelopment of the site is committed to ensuring that there is no adverse impact
on the water quality of the receiving Gwent Levels SSSI downstream of the site.

Commensurate with a phased development approach, which will see reclamation
and remediation progress over a number of years, connection to a newly
configured surface drainage system will only be proposed when phases are
compliant with the site specific land and water quality criteria and have been

as
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agreed with CNC/NRW. The undeveloped areas of the site will continue to drain
through the existing industrial discharge system (consented by CNC/NRW and
operated by Tata) until the areas have been prepared and signed off by the
regulators.

Overall the new drainage system is intended to convey surface water and run off
through a privately maintained system (which will adopt a sustainable approach by
including treatment trains and a series of SuDS) before entering the reen system.
The CWRA will model a contribution of land drainage from the remediated and
developed land that plausibly can enter the reens. However, this is anticipated to
be a minor proportion of the overall surface water volume given that off site inflows
will continue and it is proposed that drainage control at the Monks Ditch discharge
will maintain @ minimum volume of water within the reen system. Therefore, the
drainage system is not intended to drain or control groundwater levels, and should
also permit proportional dilution for potential contaminants that may exist in the
land drainage that occurs.

During ongoing site redevelopment, protection of the reen system on developed
areas will be provided by appropriately placed cordon sanitares comprising
temporary cut off drains or clay liners which would seek to prevent incidental
ingress from the undeveloped areas of site.

A comprehensive programme of surface water quality testing is currently in place
and will continue during the redevelopment programme. Chemical testing will
include regular analysis for contamination and water quality parameters within the
existing reen system and the newly installed system to demonstrate compliance
with the agreed targets. The frequency and duration of the monitoring will be
agreed with CNC/NRW.
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The purpose of this report is to provide a comprehensive surface water drainage
strategy for the Glan Llyn (formerly known as the Llanwern Regeneration Site)
development site, which received outline planning permission (ref. 06/0471) in
2006. As such this report builds upon the approved design principles and site
parameters set out within the previous drainage strategy (Llanwern Regeneration
Site, Halcrow 2005) and incorporates drainage strategy proposals already
submitted for the Western Sub Area and Celtic Business Park Developments to
provide a joined up approach.

The existing Glan Llyn development site comprises approximately 242ha of
previously developed land, which as a legacy of that development is hydrologically
self contained, in that it has no connection with the Monks Ditch (which dissects
the site delineating the proposed residential from the commercial development) or
the surrounding reen system and Caldicot Levels downstream. The exception
being two small rural catchments to the north of the site that drain into the Glan
Llyn development’s existing reen system via a number of culverts under the Cardiff
Bristol railway line. The site itself is currently drained via a network of reens which
eventually drain to a settlement lagoon, located within Tata Steelwork’s land to the
south east of the site. From here a mixture of surface water, treated foul water and
trade effluent is pumped directly out to the Severn Estuary.

The redevelopment of the Glan Llyn site will deliver a mixed use development,
comprising circa 4000 dwellings, a local centre, a school and a business park,
some of which has already been built. In addition extensive open green space
incorporating blueways, lakes and attenuation ponds will also be prevalent within
the proposed development, which will provide a maximum storage volume of
approximately 399,000m?®.

The entire reen/blueway network will be regraded to drain toward the Monks Ditch,
where following treatment, surface water flows will be pumped into the Main River
instead of the Severn Estuary. To ensure that the water quality of the surface
water achieves Environmental Quality Standards (EQS) before being discharged
into Monks Ditch, substantial online treatment zones will be incorporated at the
downstream point of the blueway network. Site specific land remediation and
water quality target criteria will be agreed with CNC/NRW. The frequency and
duration of the monitoring will also be agreed with CNC/NRW to ensure that there
is no adverse impact on the water quality of the receiving Gwent Levels SSSI
downstream of the site.

The surface water system will be designed to adoptable standards but will remain
private in addition to the reen network and associated SuDS features.

RL
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Natural Resource Wales (NRW) have specified that surface water runoff from the
proposed development be attenuated and discharged at a maximum discharge
rate of 3.5l/s/ha up to and including a 1 in 100yr + climate change event, which
equates to a peak discharge rate of 750I/s. It is proposed that surface water be
discharged (via two pumping stations) into the Monks Ditch instead of directly out
to sea, thereby enabling St Modwen to manage and maintain the development’s
surface water system in its entirety.

The Monks Ditch has the capacity to accept the additional 750Il/s providing the
Monks Ditch has a free discharge has a free discharge in to the Severn Estuary
and is not tide locked 4500m downstream. It is during such conditions that
pumping an additional 750I/s into the Monks Ditch system could have the potential
to increase flood risk downstream, even if pumping at a greenfield runoff rate. As
such detailed modelling study of the Monks Ditch and receiving Caldicot Levels
has been undertaken to evaluate the potential impacts on flood risk and to
determine what mitigation measures are required to ensure that the proposed
pumped discharge dies not cause a detriment to flooding in the local area,
particularly during a tide locked event.

This study determined that provided the pumped discharge into the Monks Ditch
was regulated and limited to operate during periods when water levels in the
Monks Ditch remained in channel, then there was negligible adverse impact on
flood risk on the Monks Ditch and Caldicot Levels.

At this stage it can be reasonable to assume that a sequential storm event will have
occurred before the Glan Llyn surface water drainage system has time to fully empty. To
mitigate this impact the development will provide an additional storage capacity of
72,276m? (a total of 180,437m°) to store the surface water runoff generated from
the development site and the two rural catchments to the north of the site during a
1 in 100 year + 30% climate change storm event should the development not be
able to pump any surface water into the Monks Ditch.

It has been determined that the system would take approximately 67hrs to,
completely discharge 180,437m?® of stored surface water once a flood/storm event
had subsided and the pumps permitted to operate. During this timeframe it was
considered highly probable that a sequential storm event of a 1 in 5 year return
period could occur. As such a further storage capacity of 70,000m*® has been
designed into the Glan Llyn’s proposed reen network to ensure the surface water
runoff from a sequential storm event can be accommodated without causing flood
risk to the development.

And lastly in addition to the storage of surface water, the Glan Llyn site will also
make provision for an additional 148,350m?® of tidal breach flood water, in the
event that sea defences fail, providing a total of approximately 399,000m® of

storage.
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Therefore in summary even if the development is unable to discharge to the Monks
Ditch, the proposed surface water drainage system will have the capacity to store:

e a1in 100yr +cc storm event
e ain 1000yr tidal breach event and
e a1 in 5yr sequential rainfall event.

In conclusion, it is considered that this assessment demonstrates that the
proposed surface water drainage strategy ‘makes space for water’ and provides
sufficient capacity to accommodate the necessary surface water and tidal flood
storage required to make the development and the surrounding area safe from
flood risk.

During the detailed design of the proposed surface water system, it is
recommended that further modelling be undertaken to fine tune the pumping
regime and the optimal timing and rate at which the pumps operate (which will
vary between 0l/s and 750I/s). In reality this will be an ongoing process as the
development progresses and more surface water runoff comes online over the
lifetime of the development, the impact of the pumping regime will be monitored
and adjusted where necessary.

RL
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Appendix A — Drawings
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Executive Summary

This Drainage Strategy Report has been prepared to demonstrate the principles of
surface water management, land drainage and sewage disposal control which are to
be adopted for the redevelopment of the Llanwern Regeneration Site (LRS)
situated to the east of Newport, South Wales.

The report provides a complete and comprehensive drainage strategy to be used
for the overall design of the development proposals at LRS and takes full account

of the expectations for future climate change caused as a result of global warming,.

The site is a brownfield site with all of the existing surface water runoff and foul
water draining to an existing privately operated system which provides treatment

prior to being pumped out to sea.

A separate Flood Consequences Assessment has been completed for the site which
provides a strategic overview of potential sources and implications of flooding at
the LRS, detailed assessment of tidal flooding, flood propagation modelling and

proposed mitigation measures.



2.1

2.2

2.2.1

Introduction

Terms of Reference

Halcrow Group Limited have been commissioned by St. Modwen Development
Limited to produce a comprehensive drainage strategy for the development of the
LRS,

Background of Study

This report should be read in conjunction with the following reports:

® Llanwern Regeneration Site Flood Consequences Assessment — Halcrow

(December 2005).
® Ecological Assessment — Halcrow (August 2004).
® Tlood Study of Monks Ditch at Llanwern, Gwent- WS Atkins (July 2002).

The drainage system has been assessed with consideration to the potential flood
risk to Llanwern Regeneration Site (LRS), which has been undertaken in
accordance with guidelines set out in TAN 15 — Development and Flood Risk
Areas, July 2004 and “Sewers for Adoption 5% Edition”.

Site Description

This site is a key component of the regeneration strategy of the Newport Unitary
Development Plan (UDP). The site is located east of Newport, within the
Newport Eastern Expansion Area and was formerly part of the Corus steelworks
site. To the west of the application site are the residential areas of Newport and
Newport Retail Park. The Cardiff to Bristol railway line delineates the northern
boundary beyond which is agricultural land and Llanwern golf club. To the east of
the site is the remaining half of the Llanwern Corus Steelworks site, which will
remain operational. South of the site is Queensway (the main access road through
the site), beyond which there are employment areas and agricultural land. The LRS

is a brownfield site, which has been cleared of above ground structures.
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Historical Context

The site is shown on Ordnance Survey historical topographical plans to comprise
open fields with numerous drainage ditches until about the 1960s. During the
1960s the site was extensively developed as a steelworks with the western end of
the site (which is now proposed for residential redevelopment) forming stockyards
for incoming raw materials used in the manufactute of steel. This industtial use is
known to have required land raising and engineering improvement of the existing
ground. Steel production lasted for approximately 30 years. Some remediation
work will be necessary to ensure that the land is suitable for its future intended use.
Once completed the remediation work will significantly improve the

environmental quality of the site.

Catchment Description

The site location falls within the River Usk catchment, which is within the Eastern
Valleys atea of South Wales. The site lies to the east of the Usk Estuary and north
of the Severn Estuary. The River Usk is recognised as nationally and internationally
important for conservation by its designation as a Site of Special Scientific Interest
(SSSI) and Special Area of Conservation (cSAC). The Severn Estuaty is also
recognised as an SSSI, Ramsar site, Special protection Area (SPA) and Special Area
of Conservation (pSAC). The Severn Estuary has an immense tidal range and

contains an intertidal zone of mudflats, sandbanks, rocky platforms and saltmarsh.
The LRS is a relatively low lying site situated north of the Gwent levels.

Description of Proposed Development

The LRS scheme will comptise up to 4000 new dwellings, centred around a series
of themed lakes and a central loop road. The residential zones will be
complemented by primary school provision and associated community related

development.



3.1

Analysis of Existing System

Hydrology/Flood Regime

The Environment Agency’s indicative flood plain mapping shows the LRS is
within Zone C1 as defined by development advice maps referred to under TAN 15
Development and Flood Risk (July 2004). This is confirmed by the Flood
Consequences Assessment for the LRS which has been completed (Halcrow,
December 2005) and which should be read in conjunction with this report. The

assessment has been completed in full consultation with the EA.

Fluvial flooding
Monks Ditch (to the east) and Liswerry Pill Reen (at the extreme north-west

corner) are the only Main Rivers which cross the site.

The Caldicot levels are situated south of the site and are generally drained by a
network of channels known locally as ‘reens’, discharging to 11 tide flapped
outfalls to the Severn Estuary. During tide- lock (high tide) local run off collects in
the reens until such time that it can discharge by gravity at low tide conditions. The
two lowest areas on the Caldicot Level are drained by pumping into high level

reens. This reen system is entirely separate from the LRS drainage network.

The main flood risk is from Coastal flooding from the tidal River Usk and the
Severn Estuary. There are no reported flooding issues with the Ringland Way
Reen, a tributary of the Liswerry Pill Reen.

Fluvial flooding has been considered in a report by WS Atkins ‘Flood Study of Monks
Ditch at Lianwern, Gwen? (July 2002). This report provides details of flooding in
Monks Ditch upstream of the site. The report concludes that the flood stage
within Llanwern is not significantly affected by the capacity of Monks Ditch
downstream of the Cardiff-London railway line. This includes the capacity of the
tidal exclusion gates at Goldcliffe, together with the concrete channel and inverted

siphons present within the Llanwern Steelworks.

The flood study of Monks Ditch by WS Atkins and consultations with EA,
CWIDB and Corus confirm that there is a history of flooding associated with
Monks Ditch to the north of the site near Llanwern Village. There are also reports
from consultations with Corus staff which have established that Monks Ditch
occasionally overtops within the LRS. The excess water ends up either in the

corridor between the north rail siding and the main line or in the site land drains.
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Which ever route it takes there is sufficient capacity in the existing and proposed
systems to accommodate the flood water. There is therefore no risk of fluvial

flooding within the site.

Surface Water System

The existing site is drained by a series of drainage culverts (on pile foundations)
and reens (open drainage ditches) running from north to south. Within the LRS,
these now the responsibility of St. Modwen. These north to south drains collect
surface water runoff from the existing development and the catchment to the
north of the railway. The positive drainage network from the former steelworks,
which previously discharged to these drains, is unlikely to still be functioning.
These drains discharge into the Main East West Ditch (MEWD), which then flows
into a settlement lagoon and is eventually pumped out to sea via two above ground

pipelines.

There is currently significant capacity in the surface water system. Heavy steel
production which required some 16 million gallons of water per day has now
ceased and the current water requirement for the production of steel strip is only 6

million gallons per day.

There are 11 north to south drains within the overall Corus/St. Modwen site. Six
pass under the regeneration site (owned by St. Modwen) and five are within the
Corus site. All of the drains outfall into the MEWD which flows at the south of
the Queensway. All existing surface water drainage within and surrounding the site
is shown on drawing numbers PI/BLSS-005-005 and PI/BLSS-005-006. The
reens outside of Corus/St. Modwen ownership are either the responsibility of the
EA or the CWIDB as indicated on the plan.

Drawing number PI/BLSS/005-011 provides a schematic layout of the existing

surface water drainage at the site.

The quality and quantity of the pumped dischatge falls under a statutory IPPC

licence.



The following table summatises all land drainage systems within/adjacent to the

site:
Drain Description Comments/location
North-South Drain 1 Part concrete culvert, part | Regeneration Site
open ditch. Dimensions
unknown.

North-South Drain 2

Concrete Culvert 48” dia.

Regeneration Site

North-South Drain 3

Concrete Culvert 48” dia.

Regeneration Site

North-South Drain 4

Concrete Culvert 54” dia.

Regeneration Site

Monks Ditch

(see below for further details).

Regeneration Site

North-South Drain 4a

Concrete culvert

Regeneration Site

North-South Drain 5

Concrete Culvert 54” dia.

Regeneration Site

North-South Drain 6 — 11

All in remaining steelworks

side of site (New Llanwern)

New Llanwern Site

Liswerry Pill Reen EA controlled main catrier | Drains from the north
reen. crossing the extreme north
west of the LRS next to the
playing fields of the works
sports and social club.
Longditch Reen CWIDB controlled reen (see | Drains from the north to
below for further details). south of the site adjacent to
the west boundary of the
LRS.
Northern Field Ditches Privately owned field drains | All field systems draining to

(see below for further details).

the site.
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North =South Drains

All the concrete pipes are protected by a reinforced concrete surround and are
founded on concrete piles. The average depth of the drains is 3.5m to the top of
the concrete surround and the estimated length of the piles is 10m.

The inlet structures are reinforced concrete manhole chambers (approx. 3m x 3m x
3m), which are situated above ground and receive the incoming field ditches from

the north.

The southern outlet structutres vary in detail, but are generally concrete outfalls,

with concrete steps built in for access.

The major lateral connections into the north-south drains are made at large
manholes (approximately 1.5m diameter, 3.m deep) of which there are 4-5 per
drainage run (R.O.L.E. Project Engineering Infrastructure Report, Bay Associates,
(September 2002).

Main East- West Ditch (MEWD)

The MEWD runs to the south of the site, parallel with Queensway. This ditch
transports the water from the north -south drains and Queensway highway
drainage into Lagoon 14 (as shown on drawing number PI/BLSS-005-006). The
ditch is an unlined trapezoidal channel with grassed banks (approximate
dimensions: depth of 1m, bed width of 2m and top width of 6m). The total length
of the east-west ditch is 5km, 2km runs partly alongside the LRS. Several small

pipelines carry services across the ditch.



Photo 1: Main East-West Ditch at the southern end of the site (looking east).
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- St i E.:Il"ﬂ '.ILI.
Photo 3: Service pipe crossing main East-West Ditch at the southern end of the
site.

Southern Ditch

The MEWD flows into the southern ditch (see drawing PI/BLSS-005-006). A
control gate directs the water into Lagoon 14. The southern ditch transports water
from Lagoon 14 to the surface water pump house (approximately 1.2km away).
The ditch is an unlined trapezoidal section ditch with grassed banks. The bed
width is approximately 4m, top width approximately 20m and the depth 1m. The
ditch, which is presently maintained by Corus, is in good condition.

Monks Ditch (MD)

Monks Ditch is classified as a main river, which is maintained by the EA. St.
Modwen are now the riparian owners of the section of Monks Ditch that runs
within the LRS. Monks Ditch transports water from above the Gwent levels and
down to an outfall into the Severn Estuary. The ditch flows through the LRS in a
7m wide, 3m deep piled concrete channel. The ditch passes under the Cotus
freight line and the Cambrian Stone access road.

The condition of the channel appears to be good although plant growth inside the
channel occurs in large patches along the entite length. Corus have maintained
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Monks Ditch as it flows through their site, to a high standard. This ditch is
independent of the surface water drainage system operated within the site. Outside
of the site the ditch is the responsibility of the EA. Water is conveyed under the
main and freight railway lines to the north of the LRS and access roads to the
south within the four inverted siphon structures (see drawing PI/BLSS-005-006).

Under tide lock conditions, the Monks Ditch overtops its banks flooding an area
of low lying land near to the Whitson (National Grid) Electrical Sub-station
situated to the south of the LRS (see PI/BLSS-005-005).

Northern Siphons

Siphons 1A and 1B are shown on the attached drawing number PI/BLSS -005-
006. They siphon flows in the Monks Ditch under the main railway line, the
northern east west ditch and the Corus freight line.

Southern Site Siphons

Siphons 2A and 2B are located to the south of the LRS and flow underneath an

access road, situated north of Queensway as shown in photo 4 below.

10



Siphons as Monks Ditch is
culverted under the
steelworks site access road
located south of the site
boundary.

Main east west ditch

Monks Ditch (south of site)
crossing over main east
west ditch.

Monks Ditch.

Main east west ditch entering

culvert.

i 2

Photo 5: Main east west ditch culverted under Monks Ditch.
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Local Reens
There is an extensive network of reens around the site. The majority are not
directly impacted by the regeneration proposals as the site is a self contained

separate system. The following describes some of the main reens in the area:

®  Oxleaze Reen and Barn Reen drain into Monks Ditch to the north west of
the site; these carry water from the north and are maintained by the
Caldicot and Wentlooge Levels Internal Drainage Board (CWIDB).

® Hundred Perches Reen is located to the east of the site (outside of the site

boundary) and is maintained by the EA.

® Long Ditch Reen (Julian’s Reen) is controlled and maintained by the
CWIDB. The reen passes through the development area from north to
south along the western boundary of Zone A.

® Liswerry Pill Rhine collects water from the residential Ringland and
Moorgate estates. The reen discharges to the River Usk approximately 1
km to the east of the site. It crosses the extreme north west of the LRS
next to the playing fields of the works sports and social club and is

classified as a main river.

® Northern Field Ditches: Llanwern Golf course and farms to the north of
the main rail line drain into privately owned field ditches. These ditches
(drains 1- 10) pass under the main rail line and into a Corus/St. Modwen
owned northern east-west ditch located between the main rail line and the

Corus rail line. Drains 1-6 pass through the LRS site.

The Llanwern Regeneration and Corus sites are “self contained” and only collect
land drainage from a small catchment of fields immediately to the north of the
main railway. The site is not in hydrological connection with the Caldicot levels
situated to the south of the LRS and is not linked with the other large
reens/ditches in the area. The EA are responsible for maintaining Monks Ditch
and Batn reen outside of the site boundary. Although these flows are cutrently
conveyed through the site they have no adverse impact and do not pose a

development constraint.
Lagoon 14

Lagoon 14 receives water from the MEWD and acts as a settlement lagoon for

sediment and solids prior to discharge via an overflow weir outlet to the southern

12



ditch and ultimately the pumping station. The lagoon is a concrete lined 130m x
30m pond with a storage volume of 7800m?. Sludge is currently pumped from
Lagoon 14 into slurry lagoons. Domestic foul effluent and process water also flows

into Lagoon 14 from the reed beds.

Southern Ditch to
Pumping Station

Lagoon 14

Photo 6: Lagoon 14 and southern ditch (looking south).

329 Existing Surface Water Features
The existing pumping station (drawing numbers PI/BLSS-005-005 and PI/BLSS-
005-006) pumps combined surface water, land drainage and treated works effluent
from the site (via the Southern Ditch) to the Severn Estuary. It is envisaged that
this pumping station will be adopted by the CWIDB.

13
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Foul Water System

The existing domestic sewage discharge from the remaining Corus facilities on the
LRS is pumped, via a series of ejector stations, from the source location to the
main foul water rising main pipeline. The effluent is discharged into Reed Bed No.
2 where solids are removed and the water polished. The reed bed discharges into
Lagoon 14, where further solids are removed. The water is then combined with the
land drainage and surface water flows before being pumped to sea. The ejector
stations ate pumps that raise sewage by injecting compressed air into a pipe
containing sewage into the foul rising main. Corus Strip Products Ltd currently

operates and maintains the existing foul water drainage network

There is no connection to the public sewerage system from the site. Welsh Water
does have wastewater treatment works at Nash that is 4 km to the south west of

the site.

The main foul pipelines are generally located above the main surface water

culverts.

Trade Effluent
Trade effluent from, the Corus works is discharged to the same combined system

as the foul, surface water and land drainage.

Geology
The ground conditions in this area consist of made ground ovetlying highly

compressible Estuarine Alluvium.

The natural geological deposits immediately underlying the site comprise soft
alluvial clays, sporadic basel sands, gravels and peat. These deposits are typically
12m — 15m in thickness.

The natural estuarine deposits are overlain by fills which are dense and granular,

predominantly slag with a high pH and containing lime.

Contamination/ water quality
The development area has pockets of minor contamination and areas of fill. An
element of remediation will be required but will not be a constraint to the

development.
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Groundwater quality within the steelworks site reflects the leachate data with
clevated concentrations of some metals and ammonia. Organic contamination
from hydrocarbons is indicated within the coke ovens and sinter plant areas
adjacent to the stockpile area. Groundwater contamination will be addressed under
the site ground remediation strategy, with works practices measures being adopted

to ensure there are no adverse irnpacts on water resources.

Site to be redeveloped.

Evidence of stock piles and
rubble, some areas of

vegetation.

Photo 7: Site to be redeveloped.
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4.2

Proposed Surface Water System

Introduction/Methodology

Regeneration proposals are to develop the site for residential, commercial and
ancillary supporting uses; the initial proposed development is outlined on drawing
number PI/BLSS-005-013. The regeneration will provide significant opportunities

for improvement in the quality and quantity of surface water runoff from the site.
Discharge of the site drainage will be combined into the Corus system.

Proposal

Surface water runoff from the regeneration site is to maintain the existing east west
ditch (located to the north of the site) which collects the flows from the north of
the site. The ditch will distribute low flows from the land drains to the north of the
site into three new channels which will outfall into three lakes within the site. The
new open channels will also receive flows from the proposed development plots
and will enable the control of fluvial flow and surface water runoff. These open
channels will be designed to ensure no adverse impacts upstream and downstream
of the site which would increase any flood risk to the application site and adjacent
areas. The flows from the land drains to the north of the site will not be stored
within the lakes. The hydrobrake, penstock (or similar) control from the lakes will
be set to the greenfield runoff rate as calculated for the site runoff (0.417 cumecs)
and in addition will allow the greenfield runoff rate (low flow) from the land drains
to the north of the site. The lakes are a route for the land drainage flows and allow
these flows to pass straight through to the MEWD situated south of Queensway.
The total flow through the controls will be set to 2.7cumecs (0.417 + 2.28) to
accommodate the site runoff and the calculated land drainage low flows (see

section 4.3.1 below).

Flows entering the site from the northern catchments which exceed the low flows
will discharge directly into the east west ditch bypassing the lakes. These excess
flows will drain into an overflow channel which will have an unrestricted discharge

into the MEWD replicating the existing situation.
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Land Drainage channels

The design of the three open channels will be determined at detailed design. The
attached plan (drawing number PI/BLSS-005-013) shows the proposed plot areas
draining into each channel. Each channel will be a significant feature of the site
and will be designed to accept all flows and provide combined amenity/ecological

areas as well as drainage routes.

Lakes
The new development will be centred on three lakes surrounded by a substantial
are of parkland. The lakes will be created in the centre of the LRS along the

following themes:

Western Lake — Formal, Amenity, approximately 2.4 hectares
Central Lake — Recreational, approximately 4.6 hectares
Eastern Lake — Natural, approximately 2.4 hectares

These will act as balancing areas for the surface water runoff from the sutrounding
impermeable catchment and will also convey the water from the land drains to the
north of the site. Drawing number PI/BLSS-005-013 illustrates the above
proposals.

The relative levels of the lakes, recreational areas and development areas are
provided in the FCA. Groundwater levels of 4.0 mAOD, required freeboard above
the 1 in 100 year rainfall event level and volumes of water following a coastal
defences breach scenario have all been considered in the sizing of the lakes. All
outfalls into the lake will be above the groundwater level, to ensure they are not
submerged at all times. The proposed finished floor levels for the site are at 7.0
mAOD. It is anticipated that the whole site will drain by gravity into the lakes,
although it may be more advantageous for the proposed employment area to drain
directly into the MEWD.

There will be two controlled outfalls from the lakes into the existing surface water

system.

Flows from the lake system will be controlled by two control structures
(hydrobrakes, penstocks or similar) to restrict outflows to equivalent greenfield
runoff rate. This includes the 3.5 1/s/ha for the site runoff calculations and the
existing greenfield runoff for the land drains coming in from the north of the site.
The restricted flows will outfall into new channels which will direct flows to the
existing MEWD.
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The groundwater within the ponds will ensure water is present during dry weather.

Storage Requirements

The equivalent ‘greenfield’ runoff conditions for the surrounding area have been
established in consultation with the CWIDB. The specific conditions for the

development include:
® 3 greenfield runoff rate of 3.5 1/s/ha.
® Attenuation required for a 1 in 100 year event.

®  General storage requirements for the surrounding area, which would also
apply to the site, of 440m3/ha of storage required for 100% impermeable
area and 286m3/ha storage required for housing (65% impermeable area).
This assessment is based on a volume of 374 m3/ha for 80%

impermeable area.
Individual plot areas have been reviewed to assess the surface water storage and

runoff requirements for the LRS. A summary of the development proposals based

on the curtrent illustrative masterplan is provided in table 4.2 below:
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Table 4.2: LRS Surface water runoff requirements

Plot Total % Total Storage Restricted Discharge

Plot | Impermeable | Impermeable | required based runoff location

Area area Area (ha) on above 1/s)

(ha) criteria (m?3)
Sports Club (unaffected by 6.0 80.0 4.8 1795.2 16.8 SUDS/Channel
development proposals) 3
Plot R1 10.7 65.0 7.0 1989.1 24.3 Channel 1
Plot R2 1.0 65.0 0.7 185.9 2.3 Channel 1
Plot R3 2.3 65.0 1.5 427.6 52 Channel 1
Plot R4 5.4 65.0 3.5 1003.9 12.3 Channel 1
Plot R5 33 65.0 2.1 613.5 7.5 Channel 1
District Centre and School 5.1 80.0 4.1 1525.9 14.3 Channel 1
Plot R6 13.9 65.0 9.0 2584.0 31.6 Channel 1b
Sports Park 4.3 80.0 3.4 1286.6 12.0 Channel 2
Plot R7 14.6 65.0 9.5 27141 332 Channel 2/3
Plot R8 5.7 65.0 3.7 1059.6 13.0 Channel 3
Plot R9 7.1 65.0 4.6 1319.9 16.2 East lake
Plot R10 1.0 65.0 0.7 185.9 2.3 East lake
Plot R11 34 65.0 2.2 632.1 7.7 East lake
Plot R12 16.3 65.0 10.6 3030.2 37.1 East lake
Plot R13 35 65.0 2.3 650.7 8.0 Central Lake
Plot R14 4.8 65.0 3.1 892.3 10.9 Central Lake
Plot R15 38 65.0 2.5 706.4 8.6 Central Lake
Plot R16 3.5 65.0 2.3 650.7 8.0 Central Lake
Plot R17 3.0 65.0 2.0 557.7 6.8 West lake
Plot R18 2.6 65.0 1.7 483.3 5.9 West lake
West Lake 24 100.0 24 1056.0 8.4 West lake
Central Lake 4.6 100.0 4.6 2024.0 16.1 Central Lake
East Lake 24 100.0 24 1056.0 8.4 East lake
Park Land 18.0 0.0
Commercial Area 35.9 80.0 28.7 10741.3 100.5 Channel 3/East

Lake/SUDS

Total Site 184.6 mixture 119.3 39171.8 417.5
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Note: Restricted runoff based on total impermeable area 120 ha at 3.5 1/s.

The proposed lakes cover 9.4 ha (94,000m?); they will be approximately 2 metres
deep, with an operational storage area of 0.5 m therefore providing 47,000m? of
storage. This will provide more than adequate storage for the 1 in 100 year runoff
volumes as set by the CWIDB criteria which total 39,000m?3. In addition to this
storage combined with the available parkland area surrounding the lakes will
accommodate flood flows for a 1 in 1000 year return period storm event breach
scenario (as described in the FCA).

The sizing of the lakes provides a sustainable surface water system for the runoff
from the site and means that when the intensity and duration of rainfall is

significant, the lakes can attenuate flows above the 1 in 100 year event.

Land Drainage

The catchment upstream of the site has been assessed to determine land drainage
flows. Two methods have been used which are appropriate to small catchments;
these are the Packman Spreadsheet method and the modified rationale. The flow
from the overall catchment is approximately 6 m3/s for a 1 in 100 year return

petiod storm event. Low flows equate to approximately 2.7 m3/s

The restricted flow rates from the lakes and therefore the associated attenuation
area within the lakes is designed to accommodate the site runoff for a 1 in 100 year
storm event and land drainage during low flows. It would not be beneficial to
restrict runoff from the land drains. The lakes would not provide sufficient storage
for flows from the land drainage during a 1 in100 year storm event when the
restrictions apply. Therefore the proposed land drainage system will accommodate
the land drainage having a free discharge. The existing east west ditch located to
the north of the site which collects the land drainage will channel the low flows
into the new channels which discharge to the lakes. Excess land drainage flows
above the low flow will bypass the controls and drain freely into the main east west
ditch via a new channel which discharges into the existing land drain 4A adjacent
to the Monks Ditch. .

Water Quality

The quality of the water in the lakes will improve as they become established.
There is an existing duck pond within the site which is of good aesthetic quality
supporting a large population of coarse fish and it is envisaged that the new

balancing area will be of similar quality once the site is remediated. The lakes will
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be set into the natural estuarine alluvial deposits with normal impounded surface
water levels dictated be the natural ground water level. The lakes will be fed by the
existing watercourses which drain the land to the north. It is not considered
necessary from a hydro(geo)logical viewpoint for the lakes to be lined as the water
body will not be perched above a pervious base.

Systems will be incorporated to ensute the water quality within the land drainage

system are maintained at acceptable levels, some of which are described below:

e SUDS will be incorporated with the design of plots and development
areas. Given site conditions, these are most likely to comprise source
control systems and attenuation structures such as swales and ponds, to

restrict the rate of runoff. Infiltration systems will not be appropriate.
e Silt traps provide a very effective means of improving the quality of
surface run-off and can be incorporated at various points along a drainage

system.

® Oil interceptors and gully pots can be installed whetever water drains off

hardstanding areas, in order to collect petrol and oil residues and grit.

® Booms can be placed around inflows into the main pond in otrder to trap

oils and floating objects.

North South Drain 1
entering culverted section

to the north of the site.
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4.6.1

Photo 12: North south ditch entering a culverted section.

It is unlikely that Lagoon 14 will be used for the surface water runoff from the new
development as settlement will not be required from the uncontaminated
impermeable area runoff. However Lagoon 14 will remain in use and maintained

by Corus.
Reservoirs Act

The Reservoirs Act 1975 provides the legal framework to ensure the safety of large
raised reservoirs and applies to reservoirs that hold at least 25,000m? of water

above natural ground level.

The Act does not apply to the lakes during normal flows as separate volumes of

the lakes will not exceed the Reservoirs Act volumes.
Pumping Station and Improvement Works

Description of System

The Storm Water Pump Station pumps the combined surface, treated foul and
process (trade) water from the entire site which is collected via the southern ditch
(downstream of Lagoon 14) and pumped out to the sea (Severn Estuary, as shown
on drawing number PI/BLSS-005-005). The pump house consists of three main
parts:

® The water intake substructure.

® The pump room building.

® The switch gear building.
The inlet structure is a reinforced concrete channel (approx. 20m x 50m x 5m
deep). A trash screen is provided at the entrance of the channel from the southern
ditch and another is situated before the sump inlets. The reinforced concrete
substructure consists of two large water sumps, which store the water before

pumping. Each sump is connected to one of the main outlet pipelines and is

served by a number of electric pumps.
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4.7

The pump room building is steel framed with steel, glass and brick cladding. The

building houses 8 electric pumps and the control equipment.

Water flows into the pump house from the southern ditch, passes through the
trash screen into a concrete channel, which passes through further trash screens
and into sumps 1 or 2. Pumps activate from level switches in the sumps, the watet
is pumped approximately 2.6 km to the sea (Severn Estuary). The outfall point is

located just offshore of the sea defence embankment.

The pumping station was constructed between 1962 and 65. It is expected that this
system will be adopted by the CWIDB.

Alternative to pumping
Options listed below have been explored to find a more sustainable approach

rather than using the pumping station however these are not feasible:
® Pumping to existing reens to convey flows to the estuary.

® New drainage channel to discharge to the estuary along the line of the

existing outfall pipes.

These options ate not feasible due to problems associated with access to 3t party

land, land requisition and capacity in existing reens as discussed with the CWIDB.

The most feasible solution is to bring the pumping station to a reasonable standard
for adoption by the CWIDB.

Pipelines and Sea Ontfall

The sea outfall pipes which take water from the pump house to the sea outfall are
2.4km in length, they run above ground and are 60” & 42” diameter steel pipes,
10m length piled pipe supports are provided at 5m centres. The condition is
reported to be good due to the ongoing painting programme which ensures the

pipes are coated in bitumen and anodic protection at the sea end.

Conclusion

The surface water system will be designed in accordance with “Sewers for
adoption 5% Edition”, relevant British Standards and regulations, CWIDB
standards and general good practice. All surface water runoff from the

development will be discharged into the main lakes via a separate surface water
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system. The controlled outflow from the lakes will discharge into the existing
Corus surface water system. Pollution prevention measures (in the form of SUDS,
silt traps and interceptors) will be installed where appropriate. Flows from the site

will not have any adverse environmental impact on the surrounding environment.
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5.2

5.3

Proposed Foul Water Sewerage System

Introduction/Methodology

The foul water strategy is outline only and until all modelling currently being
undertaken by Welsh Water is completed (see section 5.3.1) a detailed foul water
sewerage strategy will not be able to progress. Welsh Water have indicated that the
modelling will be completed early in 2006.

The foul system will be designed in accordance with “Sewers for Adoption 5t
Edition”, relevant British Standards and regulations.

Interim Foul Drainage arrangements

The development will take place in phases each of which will require foul
sewerage. Regeneration timescales may not allow for the connection of initial
phases to the public sewerage network and therefore an interim solution will be
required. It is therefore proposed to drain the initial stages of housing via the
existing Corus treatment system under the existing IPPC permit, subject to

compliance with EA consent requirements.

Long Term Foul Drainage

Domestic foul sewerage will discharge to the public foul sewer network outfalling

at Nash Waste Water Treatment Works (WwT'W).

In addition to sewage from the proposed site, Corus will also connect its domestic

sewage to the public foul sewer network.
Flows from the site may discharge via either of the following options:

1. A deep gravity sewer (constructed as per the existing piled north south
land drains which dissect the site) with gravity sewers from each plot
connecting into the deep sewer. The deep sewer will discharge to one
terminal pumping station which will then pump flows into the existing

Welsh Water Foul sewer system.

2. A pumping station will be required in each plot. Each plot could
pump/ gravitate to a single terminal pumping station. A short length of
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gravity pipe is required prior to connecting the rising mains into the wet
well. A final terminal pumping station would have to be pumped into a
gravity fed system (no connection would be permitted to a rising main)

prior to discharging to the existing public foul sewer network.

The most feasible option will be determined during detailed design and will be

dependant on a full economic appraisal.

Welsh Water have indicated that in principle either option would be suitable for
adoption.

Welsh Water Modelling

Modelling of the WwTW has been completed by Welsh Water, March 2005. The
Nash WwTW Capacity Study report (Black and Veatch for Dwr Cymru Welsh
Water, March 2005) includes a detailed analysis of the processes undertaken at the
works and includes modelling results which provide simulations of the current
situation at Nash WwTW and how the process would be affected by the addition
of flows and loads from the proposed catchment developments. This report

provides the following conclusions:

® The flow, including from the proposed development, is below the
consented flow therefore the proposed growth in the catchment will not

require a revision of the consent.

® The hydraulic capacity of the main stream is sufficient to allow the

proposed development to the catchment area.

® Two new desludge pumps would help optimise the desludging operation
from the primary settlement tanks.

® The sludge treatment stream is currently considered to be under capacity.

® Two or three centrifuges are required to ensure some standby capacity is

available.

Welsh Water are undertaking further modelling to assess the capacity in the
existing trunk sewers at the site. The results of the full study will inform Welsh
Water how and where capacity is needed and can be released. Once this
information is available a detailed foul sewerage drainage strategy can be

completed.
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5.4

5.5

Corus

In the long term Corus will need to connect their domestic foul sewage to the

Welsh Water sewerage system as per the new development.

Conclusion

Foul water from the proposed development will connect into the existing public
foul sewer, although in the short term a connection to Corus domestic foul
sewerage system is proposed. The exact location will be determined at detailed
design stage and is dependant on Welsh Water modelling results, capacity checks

and improvement works.

The proposed sewer network will be designed in accordance with “Sewers for

Adoption 5 Edition” and proposals for adoption.
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6.1

6.2

6.3

Environmental Overview

Sustainable Drainage Systems (SUDS)

The EA requires that all applicable SUDS techniques are fully investigated.
Infiltration systems are not appropriate as a result of the previous use of the site,
and high groundwater table. All surface water runoff from the site will positively
drain to the proposed lakes. Source control will only be adopted to restrict outflow
from the lakes to the MEWD.

Pollution control measures will be adopted to ensure there is no adverse
environmental impact on the water quality within the lakes. The lakes will provide
a sustainable resource which will have many beneficial features, for example

providing an opportunity to create habitats for wildlife.

Where possible SUDS will be incorporated with the design of plots and
development areas to improve quality of surface water runoff. Given site
conditions, these are most likely to comprise source control systems (i.e. porous
paving) and attenuation structures such as swales and ponds, to restrict the rate of

runoff.

Pollution prevention measures in accordance with the “Pollution Prevention
Guidelines” published by the Environment Agency and other best practice

guidance will be incorporated where approptiate.

Mitigation of Pollution

There is a known presence of contaminants at the site and consequently during
construction, methods for preventing entry of contaminants into any gully, ditch
or drain leading to a water course (land drains) will be agreed with the EA and the
CWIDB.

SSSI

All site drainage proposals have been considered in relation to impacts on the
Gwent Levels SSS1Is and the Severn Estuary. The SSSI to the south of the site is of
particular concern to the EA; as well as other consultees, regulators and
stakeholders. Regeneration is therefore committed to ensuring that no adverse

environmental impact on this area
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6.4

The Severn Estuary meets several criteria for wetland of International Importance
especially as a Waterfowl habitat. The quality of the site runoff will be an
improvement to the existing situation; therefore ensuring that there is no risk of
adverse impact to the Severn Estuary, local reens, drainage ditches and

watercourses in the locality.

Groundwater mitigation measures

The majority of groundwater contamination issues will be addressed in the
associated site remediation strategy. Detailed mitigation measures to ensure no
adverse impact on groundwater will be adopted in full consultation with the EA,

other consultees and regulators.
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7.1

Maintenance & Land Drainage Issues

Adoption

It is proposed that Dwr Cymru Welsh Water or other appropriate sewerage
undertaker will adopt the foul sewerage network and the CWIDB will adopt the
land drainage systems south of the LRS. The pumping station will also be adopted
by the CWIDB. Highway drainage will be the responsibility of the highway
authority.

The lakes and drainage channels will function as public amenity and park land and
it is envisaged that the developer will establish a management company to maintain
and operate them. As an alternative, the developer may seck formal arrangements
with organisations such as the CWIDB or local authority, to ensure that the

features are properly maintained.
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Conclusions

The existing site has an effective clearly defined land drainage network comprising
an extensive network of reens, ditches, pipes and culverts which convey all surface
watet, land drainage, treated foul and trade effluent from the site to the Severn
Estuaty. The existing main drains which run directly through the site from north to
south are numbered 1 to 6. The proposed development will utilise some of the
existing land drainage and will ensure overall improvement is provided to the site

and surrounding atea in terms of water quality and quantity.

Surface water from the development site will discharge into the existing surface
water system via newly constructed lakes. There will be controlled outlets from the
lakes to the existing surface water system. Pollution control systems will be in place
to ensure there are no risks of adverse environmental impacts on any receiving
watercourse, ditch, reen or the surrounding environment. This system or an
approved pollution prevention scheme will remain in place to ensure significant

improvement is provided for the proposed site.

The foul water from the proposed site will discharge to Nash WwT'W although the
existing Corus system will be used in the immediate short term. The exact location
of connection to the system is dependant on modelling work and improvement

work currently being carried out by Dwr Cymru Welsh Water.
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Appendix A

®  Drawing Number PI/BLSS-005-005 Sutface Water Features.
® Drawing Number PI/BLSS -005-006 Existing Drainage Plan.

®  Drawing Number PI/BLSS-005-013 Proposed Sutface and Foul water

drainage.

¢ Drawing Number PIBLSS-005-011 Schematic of Site Drainage Layout.
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Coastal Flood Consequences Modelling
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23 Breach Soenarmos

Three heeach scenamos have been considered:

1. Goldcliff sea defence embankment (south of the site} a 200m wide breach
1n the embankment down to +6.75mODN, see Figure 2.2, which allows o
Tallmm depth of marerial within the breach following embankment failure

Figure L2 Goldeliff sea defence embankment cross-section

x Riverside retaining wall (fwest-north-west of the site) a 50m wide breach,
extending from south from Corelli Street, doowm to extsting ground level, see
Figure 2.3, This was identified as the most sensitive breach location {with
respect to flood risk to the wider area of Newport) dunng floed propagaton
modelling undestaken for the River Usk Tidal Strategy.

3. Embankment south of the Transporter Bridge (west-south-west of the
site], 2 50m wide breach down to existing ground level.
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3 Modelling Results and Proposed
Mitigation Measures

The updated D¥ET was used in the FLOODA3D model to run each of the three
baseline breach scenarics (Goldchiff sea defence embankment, Riverside retaining
wall and embankment south of the Transporter Bridge) for each extreme warer
Lewrel (923 mO 0N and +9 9O, 1 in 1000 year retuen penod water levels
including 50 years and 100 years sea level nse sespectively) to identify the potental
flood nsk to the Llanwern regeneranon site. 'The boundary of the site has been
shown m blue on all of the figures.

Proposed mitigation measuees o reduce the risk of fooding to the development
anul the adjacent area have been sdentified {includmg pround taismg within the
developiment site and the creation of bluewavs/ ditches I reens and Hoodd SLOEAPC
areas]. Further moeadelling will e undestaken tooanfocm detaded desipn of dhe

proposed mitization measunes.
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Lianwern Flood Risk Assessment

Flaod3D Model Results:
Maximum Water Depth During 48 hours
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Lianwern Flood Risk Assessment

Flood3D Model Resulis:
Maximum Water Depth During 48 hours
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Figure 3.1.2: Croldeliff sea defence embankment, 2. 9m0DN water level

Buseline Scenarino
Warer wisluame within sates 72 900 m?
Averagred water surface elevation aathin site: 6. 3mODN

Proposed Mitigation Measures

‘I'he areas identified as being flooded within the proposed development site will be
raised. ‘The flond volume displaced will be sccommodared within che central feast
lake aress with bluevways/ ditches/ reens raking the flows from the north and
south, the levels of which will need ro be developed further during detaled design.
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12 Riverside recaining wall
Llanwern Flood Risk Assessment

Flood3D Model Results:
Maximum Water Depth During 48 hours
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Llanwern Flood Risk Assessment

Flood3D Model Resulis:
Maximum Water Depth During 4E hours
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X3 Embanfament south of the Transporter Bridure
Llanwern Flood Risk Assessment

Flood3D Model Results:
Maximum Water Depth During 48 hours

50 ezl Wi
Rabrpmaiey -
e Ceqeh jmm
A0 e L
|
120 ze0

Mazimum Waser Lewel: 380

0
ca{ul = ¥
i =
i
120
"
Bresch Location - o
i s
ARl 4D
o P50
i b5
Oreach Lesal: -
Cxizing Ground Lowel L ipsn
i
5 dnd % 28 255 M0 B0 4 A8 Bm
Figure 3.3,1; Embankment sputh of the Transporter Bridge, 9.23mODMN water bevel
Baseline Scenario
Warer volume within site; 2,500 m?
Averaped water surface elevation within site: & O[3
Dozt Wi 008 Ieecod Rovl Dot Way 3019 1

Aaar e praparty P LIS Kain Progcts ] 00 Qeoa il s pnd 1.0 Tachreal Meolesflavizod POVLiamwem FGE ADNERDLW 95 0




Llanwern Flood Risk Assessment
Flaod1D Model Results:
Maximum Water Depth During 48 hours
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Figure 3.3.2; Embankment south of the Transpotter Bridge, 2.9m0DN water level
Baseline Scenario

Water volume within site: 106,300 md [780m? enters zouthern site boundany
Averaped water surface elevation within sibes &3m0 DN

Proposed Mitigation Measares

A majonty of the development area which has been idenafied a5 being Hooded
duning the above scenario [Area A, see Figure 3.3.3) will not be developed [public
open space and plaving frelds) and be alloared o funcion as a flood storage arca.
Amnabysis has concluded that 75,450 cubic meters of water will need to be
accommodated as a result of rasing the fevel of the remaming development arca
which is at nisk from flocding (Area B, see Figure 3.3.3). The volome of watee
displaced by raising the development area wdll be accommodated within the
ponds/open space in the West Park and via blueways/ ditches, reens, rakmg the
tlows from the west and south, whech wall be developed further dunng detailed

design,
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Figure 3.3.3; Flooded Arcas
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34 Prevelopment Levels

The: proposed minimum development level 1s 0o be the preater level of;

¥ T1000 tidal beeach inundation level
L T200 tidal breach inundation level + 200mm
¥ Hlyr itne. chmare chanpe) for the exsong waterconrses and surface warer

rmn-off fattenuated wates lewels + O00mm

i4.d TR Tenlal Breash [ eesd
As states] nbove, parts of the site are at risk from o tidal bresch fAood from b
separate 1 in L0000 vear brezch scenarios, both resulting in different predicted on
site flond warer levels; B.3m AQTY and 6.3m AOD from the Transporter Bridge
and Croldoilff Sea Wall breaches, respectively (see Figures £.7.2 Gotdelif reg defens
erbnizeend, ¥ S0 DN werter feved Barefine Yawaren and 2,32 Embanboent rendh of iy
Trawrparter Bridne, ¥ Ser00 00N mater feawd Bavedime Soonorero for the respective areas of

inundanon;),

i4.2 T200 Tt Bract: Laval — 200w
The tollowing bevels have been taken at Uskmouth {Brom Penarth o Chepstow
edal modelling study produced by Atking).

Relurm 2009 2059 2109
Period / Year

T20 A58 g.492 AT
T B39 9,23 054

The 2109 T200 level {9.57m AOD) is more than the 2000an freeboatd lower than
the T1000 levels and ia thesefore decined oo be less onetons than the TTO00 level.

43 TMhr Viwe. cfimiaile cBavigel savface woler raw i} affansaled waler Sedly + ST
The opetational depth of the on site storage/amenuation (e.g. lakes and reens will
ypically be T, the operational wverr level of which will typically be 4.1m AT,
Therefore e 1 in 100yr surface waner un-off/attenusted water levels = 4.1m
AOD + Im + (6m = 5.7m AOD, which is lower than both the Transporter
Bridge and CGoldcliff Sea Wall breach flood water levels.

Dhac Mo THF Godec] Faedd Dalec Mag 2010 14
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J44 Prapasea Levais
The appropriate minimom development and fonshed Hoor levels are 6.5m AQD
and 6.3m AOD in the western and centeal/castern arcas respectively. The
indicamrve 6.5m AQD and 6.3m AOD minimurn level development areas are
shown on Figure 3.4.1 below. The areas of the site not proposed to be developed
are alao Indecated,
[t should be noted that the range of existng site levels in these areas are:
- Woestern ares: bypieally 6.2m ACOTY g 7.5m AQDY faath localised Low spots

at wround 5.5m ACTY)
L Central feastern area: typically 3.8m AT to 7.5m AT
|
Ry ) _ .
Weslern area praposed d.hm A00 — "'”I-*:Eﬂdl_l-'"""-_'r_lf ﬂ!'-""-'“-"
min. develcpmant lewal shormel pre. SULG]
B Ceqterol/ecsten drea praposed B3 ADD == ropocad reens (505
in. developrment level - Munk's Oilch ormcie rives

B opased uncavelkped chol Hydroalicolly
B =rogosod lokes zonrected o develaprmeant ]
21 Propesod Public Jpen Spaca

Figure 3.4.1: Indicative Extent of Proposed Minimum Development Levels
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is

Figure 3.5.1:

Emergency Acocss

The coginal I'leod Consequences Assessment concluded that an emergency access
to the Mewpor Southem [hstoburor Read (SDR) at the north west comer of the
sine would be required as a result of fooding oo the east of Newport fellowing a
breach of the Upper River Usk east bank defences (pefer to FCA 2005, ch 6.1},
‘This requirement has been formalised in plannng condinon Mo 14,

Upon inspection of the affects of the above updated food modelling on the same
higlhwray necworl, it can be seen that tor each breach scenano an emergency access
will not be sequired as a clear voute 13 mamtained o/ from the development oo the
higher ground to the noeth of the siie via Queensway Meadosws, the casthound
SR asd om ot the B4 ar Coldea,

With specifie regurd to the Transpoctes Bridge .90 breach = the seenuno
predicred o hove the greater iimpact on the cast Newport highway network -
Figures 3.5.1 and 5.5.2 below ate close-ups of the 300 madel resules from Figuee
332, shownng the clear route o/ from the development to the higrher groaund to
the nocth,

Chisensaay

Meadows Clear

Embankment south of the Transporter Bridge, 2.9m0DN. Queensway
Meadows Clear Route
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Llanwern Flood Risk Assessment

Flood3D Model Results:
Maximum Water Level During 48 hours
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Figure 3.5.2: Embankment south of the Transporter Bridge, 9.9mODMN water levels
along SDR
The above figure indicates that flood water will cross the line of the SDR with o
maxenien witter level of 6.953m QDN This warer will be corveped by the existiog
cubverts and feend that pass under the SR az the road levels along this secton of
the SR are abowve the maximum water level (SDR road level of 6.96mO0000N at
poant X and 14.95mO0MN ar pome Y.
Ds: e S02 [sgunal R O Cos: Wiy 2090 22
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4 Summary of Results

Ao residt of rgprosements 1o the River sk cast bank ooaletikon Lee wihees and
the avwtlahalay of mopreseed and ceiencded TATRAR sutvey data bBaoehe alwhicl were
imebertuken suligequent fo the 20005 Floael Comsesquaosies S ssesserweed aolarriceesd
anch the apthne Pla|_|:|_|'_|,|_|'_|_|_!I apphatian this ichilenduwm demanstees tha

]

‘Lhe w15 oaly affecced by a CroldlelifE sest wal] ar 'Lranzporter Ty
breach and not froun a breach of the Reersile etaemngg seall

I

Lhe volwne of Hood wrarer eoterng the site froun 2 'Lransporter Bodwee
Bocach {10k 200m™ 15 sjgmbicantly reduced from thae predicted inoche 205
1A {170 0k annd wull be at an average lewel of & 3 QLN

o 73450 al at volume wall earct the dovelopioeon: arca

¢ The wolume oof Menwd watcr oitecty the sile Ereatn o Droalde T 52 wall
Irrcach e prenbaied W L 72 000057 ok are avcrapee lewel ol 65 QL

2 The Queensamy Tleachine, reacd wil o e sabyes:n a Tedicioge o e ol

Lhe brreach scepanics modslled

» Flesad water cresszinge the 3TIR uncler the Trunsprarter Brulge lircich

sornano wilk be at a bevel lvaer thun che cus o toad
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Conclusion

‘The esults of Oz aldesdumm ro the Flood Consequoces Azsezement demonstrane

tluat

rn

rn

Lo Mu a2 lzam 1 He 2 Uns 'Aas 2000

Chaler the Transpocer Bodee breach oo the predictod ooded aica
foeaile Uie sie but outside che developrrrent arei wall ool be develnpoed and
will et e 3 Ooerd stoogpe aten This will ciuet Goe 30 81307 alibe

prresheted volurne enietang the st

The remmawinge 73 13007 of liwil wider precheted e enter the
derceloprrene atea 15 apaproanmidely (4% less than =tacel in che 2005 FOA
TN HMImY This vatume arll e Ifmpumnl}' atlrearen] f31 wathin che
exstne undeseloped topography onal such nme a5 thae aren v developed
and 1t vall chen be catered foc i the development reens and lakes

Aveas attected by the flood water predicted from the Teansporter Bodge
brearly wll be developed ac s nummn bewel of 6 Sm AL refer to
chaprer 34 and Ligure 34 1)

Cliader the Croldebft sea wall boracly seenuee the predicted wolume af
LBoend weaner ermernty the site 15 72 900m? 1Tus wolutie sl be egmeraaly
alloend foix withun the cxsong andevelisiod topography woul suc e as
thet wbew o developed 2od o will theas b catered loe i Uwe desclopassent

recns oo Likos

Arews affecied by the [Lnsd aruct rrechored from ehe CGreldehfF ses wall
hreach aall he dovelopaed ww tumadosm Tevel of & 3m ATHE refer o
chapter 3 4wl Fgrore 311)

The clestpm ef 1he eeens wndd Tukes will Lre devetoped facther thoongh
Heservedl Maiter: wl placrang dischargee: salmizaen: and detasled desagen

Ao cnerppeney aveess lot vehicle: aluwe the precheesd flesd Jewreds n

aveodunue wuh plarmog coadioas M 14] 16 e Tonger necessary

Himwwet 4l sl = will ceanan for prede i can o eyele aocsss
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Glan Llyn, Newport
Site Wide Surface Water Drainage Strategy Addendum

Appendix D — WinDes Calculations @ 750l/s Discharge
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Rodgers Leask Ltd

Page 1

Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:00

File WSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

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

(m) (m) (1/s) (m?)
15 min Summer 3.080 0.080 7.5 7603.7 0 K
30 min Summer 3.109 0.109 13.5 10365.1 0O K
60 min Summer 3.142 0.142 22.0 13468.3 0 K
120 min Summer 3.177 0.177 32.8 16809.7 O K
180 min Summer 3.197 0.197 39.8 18761.5 0 K
240 min Summer 3.212 0.212 45.0 20153.5 O K
360 min Summer 3.234 0.234 53.1 22235.5 0 K
480 min Summer 3.249 0.249 58.9 23731.4 O K
600 min Summer 3.262 0.262 63.7 24882.9 0 K
720 min Summer 3.271 0.271 67.3 25803.8 0O K
960 min Summer 3.286 0.286 72.7 27185.0 0 K
1440 min Summer 3.303 0.303 79.4 28861.5 0 K
2160 min Summer 3.315 0.315 83.7 29987.6 0 K
2880 min Summer 3.320 0.320 85.4 30462.5 0 K
4320 min Summer 3.327 0.327 87.6 31107.3 0 K
5760 min Summer 3.331 0.331 89.1 31520.3 O K
7200 min Summer 3.333 0.333 89.8 31696.7 0 K
8640 min Summer 3.333 0.333 89.8 31724.8 0 K
10080 min Summer 3.333 0.333 89.6 31648.7 0 K
15 min Winter 3.090 0.090 9.3 8515.5 0 K
30 min Winter 3.122 0.122 16.7 11607.3 0O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)
15 min Summer 118.653 0.0 591.5 27
30 min Summer 80.930 0.0 1039.6 42
60 min Summer 52.662 0.0 2986.7 72
120 min Summer 32.979 0.0 4293.0 132
180 min Summer 24.630 0.0 5105.3 192
240 min Summer 19.920 0.0 5697.8 250
360 min Summer 14.772 0.0 6594.8 370
480 min Summer 11.926 0.0 7235.5 490
600 min Summer 10.092 0.0 7714.9 608
720 min Summer 8.799 0.0 8081.1 728
960 min Summer 7.080 0.0 8573.1 966
1440 min Summer 5.200 0.0 8930.6 1444
2160 min Summer 3.809 0.0 17366.8 2160
2880 min Summer 3.050 0.0 17898.8 2484
4320 min Summer 2.225 0.0 17447.4 3200
5760 min Summer 1.781 0.0 30303.9 3984
7200 min Summer 1.499 0.0 30941.2 4768
8640 min Summer 1.303 0.0 30933.6 5616
10080 min Summer 1.157 0.0 30250.5 6448
15 min Winter 118.653 0.0 729.5 27
30 min Winter 80.930 0.0 1274.6 42
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Rodgers Leask Ltd

Page 2

Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:00

File WSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

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

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

60 min Winter 3.159 0.159 27.1 15080.5 0 K
120 min Winter 3.198 0.198 40.0 18819.6 0 K
180 min Winter 3.221 0.221 48.3 21002.1 0O K
240 min Winter 3.237 0.237 54.4 22556.6 0 K
360 min Winter 3.261 0.261 63.5 24879.8 0 K
480 min Winter 3.279 0.279 70.3 26549.0 0 K
600 min Winter 3.292 0.292 75.2 27832.7 0O K
720 min Winter 3.303 0.303 79.4 28859.1 0 K
960 min Winter 3.319 0.319 85.1 30401.4 0 K

1440 min Winter 3.339 0.339 91.7 32300.4 0 K
2160 min Winter 3.354 0.354 96.3 33661.7 0 K
2880 min Winter 3.359 0.359 97.8 34160.6 0 K
4320 min Winter 3.364 0.364 99.3 34619.3 0 K
5760 min Winter 3.365 0.365 99.7 34779.2 0 K
7200 min Winter 3.364 0.364 99.3 34631.0 0 K
8640 min Winter 3.360 0.360 98.2 34310.6 0 K
10080 min Winter 3.356 0.356 97.0 33895.1 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)

60 min Winter 52.662 0.0 3608.4 72
120 min Winter 32.979 0.0 5151.4 130
180 min Winter 24.630 0.0 6102.6 188
240 min Winter 19.920 0.0 6792.5 248
360 min Winter 14.772 0.0 7828.7 364
480 min Winter 11.926 0.0 8561.0 482
600 min Winter 10.092 0.0 9103.7 600
720 min Winter 8.799 0.0 9514.2 716
960 min Winter 7.080 0.0 10053.8 950

1440 min Winter 5.200 0.0 10396.8 1406
2160 min Winter 3.809 0.0 20094.8 2076
2880 min Winter 3.050 0.0 20643.9 2684
4320 min Winter 2.225 0.0 20010.3 3328
5760 min Winter 1.781 0.0 34697.2 4224
7200 min Winter 1.499 0.0 35419.9 5120
8640 min Winter 1.303 0.0 35408.1 6048
10080 min Winter 1.157 0.0 34619.4 6864
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Rodgers Leask Ltd

Page 3

Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:00

File WSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15
Ratio R 0.320 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 34.200
Time (mins) Area Time (mins) Area Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 11.400 4 8 11.400 8 12 11.400
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Page 4

Longbridge Inno Centre

1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:00

Designed by chris.johnson

File WSA 100yr +cc Storage.srcx

Checked by

Micro Drainage

Source Control 2014.1.1

Model Details

Storage is Online Cover Level (m) 6.000

Tank or Pond Structure

Invert Level (m) 3.000

Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 95000.0 3.000 98306.1

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SFP-0390-1197-2500-1197

Design Head (m) 2.500

Design Flow (1/s) 119.7

Flush-Flo™ Calculated

Objective Future Proof

Diameter (mm) 390

Invert Level (m) 3.000

Minimum Outlet Pipe Diameter (mm) 450
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

Control Points Head (m) Flow (1/s)

Design Point (Calculated) 2.500 119.5
Flush-Flo™ 0.659 119.5
Kick-Flo® 1.558 95.0
Mean Flow over Head Range - 100.5

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 11.4 1.200 111.6 3.000 130.6 7.000 197.5
0.200 40.8 1.400 105.0 3.500 140.8 7.500 204.3
0.300 78.2 1.600 96.3 4.000 150.3 8.000 210.8
0.400 109.5 1.800 101.9 4.500 159.1 8.500 217.2
0.500 117.8 2.000 107.3 5.000 167.5 9.000 223.3
0.600 119.3 2.200 112.3 5.500 175.5 9.500 229.3
0.800 118.6 2.400 117.2 6.000 183.1
1.000 115.7 2.600 121.8 6.500 190.5
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Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 13:54

File CSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

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

(m) (m) (1/s) (m?)
15 min Summer 3.739 0.739 131.4 8231.6 0 K
30 min Summer 4.004 1.004 131.5 11234.7 O K
60 min Summer 4.296 1.296 131.5 14576.0 0 K
120 min Summer 4.601 1.601 131.5 18095.5 0O K
180 min Summer 4.772 1.772 131.5 20078.9 O K
240 min Summer 4.888 1.888 131.5 21438.6 O K
360 min Summer 5.051 2.051 131.5 23354.1 0 K
480 min Summer 5.158 2.158 131.5 24616.2 O K
600 min Summer 5.233 2.233 131.5 25500.8 0 K
720 min Summer 5.286 2.286 131.5 26134.7 O K
960 min Summer 5.352 2.352 131.5 26914.0 0 K
1440 min Summer 5.389 2.389 131.5 27354.6 O K
2160 min Summer 5.363 2.363 131.5 27045.8 0 K
2880 min Summer 5.319 2.319 131.5 26518.9 O K
4320 min Summer 5.209 2.209 131.5 25211.8 0 K
5760 min Summer 5.093 2.093 131.5 23849.0 0 K
7200 min Summer 4.976 1.976 131.5 22466.1 0 K
8640 min Summer 4.857 1.857 131.5 21070.9 O K
10080 min Summer 4.731 1.731 131.5 19601.4 0 K
15 min Winter 3.828 0.828 131.5 9231.4 0 K
30 min Winter 4.124 1.124 131.5 12603.8 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)
15 min Summer 117.869 0.0 6866.1 26
30 min Summer 80.655 0.0 9269.8 41
60 min Summer 52.662 0.0 13926.6 70
120 min Summer 33.079 0.0 17320.1 130
180 min Summer 24.738 0.0 19070.9 190
240 min Summer 20.035 0.0 20069.5 250
360 min Summer 14.880 0.0 20595.6 368
480 min Summer 12.026 0.0 20324.3 488
600 min Summer 10.185 0.0 20048.7 606
720 min Summer 8.886 0.0 19800.5 726
960 min Summer 7.157 0.0 19375.7 964
1440 min Summer 5.263 0.0 18693.1 1440
2160 min Summer 3.861 0.0 37410.3 1800
2880 min Summer 3.093 0.0 38101.8 2172
4320 min Summer 2.260 0.0 34810.7 2988
5760 min Summer 1.812 0.0 48906.5 3816
7200 min Summer 1.527 0.0 51426.0 4680
8640 min Summer 1.327 0.0 53532.5 5528
10080 min Summer 1.180 0.0 55271.3 6352
15 min Winter 117.869 0.0 7699.8 26
30 min Winter 80.655 0.0 10139.7 41
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Longbridge Inno Centre

1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 13:54

File CSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

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

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

60 min Winter 4.452 1.452 131.5 16364.1 0O K
120 min Winter 4.795 1.795 131.5 20346.4 O K
180 min Winter 4.985 1.985 131.5 22576.3 0 K
240 min Winter 5.116 2.116 131.5 24113.7 O K
360 min Winter 5.301 2.301 131.5 26306.4 0 K
480 min Winter 5.424 2.424 131.5 27775.7 O K
600 min Winter 5.512 2.512 132.4 28825.6 0 K
720 min Winter 5.577 2.577 134.1 29596.9 O K
960 min Winter 5.660 2.660 136.2 30598.7 0 K

1440 min Winter 5.725 2.725 137.8 31370.9 Flood Risk
2160 min Winter 5.701 2.701 137.2 31082.5 Flood Risk
2880 min Winter 5.638 2.638 135.6 30326.8 0 K
4320 min Winter 5.489 2.489 131.8 28548.9 0 K
5760 min Winter 5.321 2.321 131.5 26542.1 0 K
7200 min Winter 5.145 2.145 131.5 24455.9 0O K
8640 min Winter 4.965 1.965 131.5 22335.4 0 K
10080 min Winter 4.773 1.773 131.5 20093.7 0O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)

60 min Winter 52.662 0.0 15562.3 70
120 min Winter 33.079 0.0 19079.9 128
180 min Winter 24.738 0.0 20535.2 186
240 min Winter 20.035 0.0 20860.7 246
360 min Winter 14.880 0.0 20603.5 362
480 min Winter 12.026 0.0 20371.2 478
600 min Winter 10.185 0.0 20196.3 596
720 min Winter 8.886 0.0 20060.2 712
960 min Winter 7.157 0.0 19862.1 940

1440 min Winter 5.263 0.0 19720.4 1388
2160 min Winter 3.861 0.0 40363.7 2016
2880 min Winter 3.093 0.0 39325.3 2284
4320 min Winter 2.260 0.0 36424.8 3204
5760 min Winter 1.812 0.0 54767.5 4152
7200 min Winter 1.527 0.0 57558.8 5048
8640 min Winter 1.327 0.0 59859.4 5968
10080 min Winter 1.180 0.0 61701.5 6864
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Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 13:54

File CSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15
Ratio R 0.314 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30
Time Area Diagram
Total Area (ha) 37.800
Time (mins) Area Time (mins) Area Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 12.600 4 8 12.600 8 12 12.600
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Longbridge Inno Centre
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Birmingham B31 2TS

Date 19/08/2015 13:54
File CSA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Storage is Online Cover Level

Tank

Model Details

(m) 6.000

or Pond Structure

Invert Level

Depth (m) Area (m?)

0.000

Hydro-Brake

(m) 3.000
Depth (m) Area (m?)
12143.7

11000.0 3.000

Optimum® Outflow Control

Unit Reference

Design Head (m)

Design Flow (1/s)

Flush-Flo™

Objective

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point

Mean Flow over

MD-SHE-0425-1323-2500-1323

2.500

132.3

Calculated

Minimise upstream storage

425

3.000

450

Site Specific Design (Contact Hydro International)

Head (m) Flow (1/s)

(Calculated) 2.500 132.1
Flush-Flo™ 0.800 131.5
Kick-Flo® 1.717 110.1
Head Range - 112.4

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

Hydro-Brake Optimum® as specified.

Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 11.4 1.200 128.2 3.000 144.4 7.000 218.5
0.200 41.2 1.400 124.6 3.500 155.7 7.500 226.0
0.300 80.8 1.600 117.5 4.000 166.1 8.000 233.2
0.400 117.6 1.800 112.6 4.500 176.0 8.500 240.3
0.500 126.7 2.000 118.5 5.000 185.3 9.000 247.1
0.600 129.7 2.200 124.2 5.500 194.1 9.500 253.7
0.800 131.5 2.400 129.5 6.000 202.6
1.000 130.5 2.600 134.7 6.500 210.7
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Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:03

File ESA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

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

(m) (m) (1/s) (m?)
15 min Summer 3.747 0.747 102.6 6442.5 0 K
30 min Summer 4.011 1.011 102.6 8765.1 0O K
60 min Summer 4.300 1.300 102.6 11332.0 0 K
120 min Summer 4.600 1.600 102.6 14023.1 0O K
180 min Summer 4.767 1.767 102.6 15535.3 0 K
240 min Summer 4.879 1.879 102.6 16557.5 O K
360 min Summer 5.036 2.036 102.6 17996.1 0 K
480 min Summer 5.139 2.139 102.6 18937.0 O K
600 min Summer 5.210 2.210 102.6 19591.0 0 K
720 min Summer 5.260 2.260 102.6 20054.6 0 K
960 min Summer 5.320 2.320 102.6 20611.1 0 K
1440 min Summer 5.349 2.349 102.6 20880.4 0 K
2160 min Summer 5.315 2.315 102.6 20567.8 0 K
2880 min Summer 5.265 2.265 102.6 20107.5 0 K
4320 min Summer 5.147 2.147 102.6 19014.6 0 K
5760 min Summer 5.028 2.028 102.6 17914.4 O K
7200 min Summer 4.906 1.906 102.6 16805.0 0 K
8640 min Summer 4.783 1.783 102.6 15678.2 O K
10080 min Summer 4.643 1.643 102.6 14411.5 0 K
15 min Winter 3.837 0.837 102.6 7225.6 0 K
30 min Winter 4.132 1.132 102.6 9833.7 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)
15 min Summer 118.653 0.0 5519.3 26
30 min Summer 80.930 0.0 7384.6 41
60 min Summer 52.662 0.0 10945.5 70
120 min Summer 32.979 0.0 13568.2 130
180 min Summer 24.630 0.0 14918.0 190
240 min Summer 19.920 0.0 15671.8 250
360 min Summer 14.772 0.0 15994.6 368
480 min Summer 11.926 0.0 15777.6 488
600 min Summer 10.092 0.0 15560.3 606
720 min Summer 8.799 0.0 15366.2 726
960 min Summer 7.080 0.0 15037.0 964
1440 min Summer 5.200 0.0 14516.5 1440
2160 min Summer 3.809 0.0 28938.9 1800
2880 min Summer 3.050 0.0 29594.5 2168
4320 min Summer 2.225 0.0 27050.0 2988
5760 min Summer 1.781 0.0 37450.6 3816
7200 min Summer 1.499 0.0 39356.3 4680
8640 min Summer 1.303 0.0 40957.5 5528
10080 min Summer 1.157 0.0 42296.0 6344
15 min Winter 118.653 0.0 6176.7 26
30 min Winter 80.930 0.0 8045.9 41

©1982-2014 XP Solutions




Rodgers Leask Ltd

Page 2

Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:03

File ESA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

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

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

60 min Winter 4.456 1.456 102.6 12723.7 0O K
120 min Winter 4.793 1.793 102.6 15769.0 0 K
180 min Winter 4.979 1.979 102.6 17468.1 O K
240 min Winter 5.105 2.105 102.6 18627.3 0 K
360 min Winter 5.284 2.284 102.6 20279.3 0 K
480 min Winter 5.403 2.403 102.6 21379.3 0 K
600 min Winter 5.486 2.486 102.6 22159.8 0 K
720 min Winter 5.547 2.547 103.5 22728.4 O K
960 min Winter 5.625 2.625 105.0 23455.4 0 K

1440 min Winter 5.680 2.680 106.1 23977.4 0 K
2160 min Winter 5.648 2.648 105.5 23673.1 0 K
2880 min Winter 5.580 2.580 104.1 23031.9 0 K
4320 min Winter 5.422 2.422 102.6 21555.8 0O K
5760 min Winter 5.248 2.248 102.6 19941.3 0 K
7200 min Winter 5.067 2.067 102.6 18274.6 0 K
8640 min Winter 4.881 1.881 102.6 16570.7 0 K
10080 min Winter 4.671 1.671 102.6 14663.1 0O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)

60 min Winter 52.662 0.0 12227.5 70
120 min Winter 32.979 0.0 14938.7 128
180 min Winter 24.630 0.0 16023.7 186
240 min Winter 19.920 0.0 16187.4 246
360 min Winter 14.772 0.0 15971.1 362
480 min Winter 11.926 0.0 15783.3 478
600 min Winter 10.092 0.0 15644.0 596
720 min Winter 8.799 0.0 15536.8 712
960 min Winter 7.080 0.0 15385.3 940

1440 min Winter 5.200 0.0 15297.2 1388
2160 min Winter 3.809 0.0 31304.4 2016
2880 min Winter 3.050 0.0 30528.3 2280
4320 min Winter 2.225 0.0 28240.0 3204
5760 min Winter 1.781 0.0 41940.1 4152
7200 min Winter 1.499 0.0 44055.8 5048
8640 min Winter 1.303 0.0 45816.4 5968
10080 min Winter 1.157 0.0 47287.0 6864
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Longbridge Inno Centre

1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:03 Designed by chris.johnson
File ESA 100yr +cc Storage.srcx |Checked by
Micro Drainage Source Control 2014.1.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes

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

M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.320 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 29.400

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

0 4 9.800 4 8 9.800 8 12 9.800
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Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:03
File ESA 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Storage is Online Cover Level

Tank

Model Details

(m) 6.000

or Pond Structure

Invert Level

Depth (m) Area (m?)

0.000

Hydro-Brake

(m) 3.000
Depth (m) Area (m?)
8500.0

3.000 9508.7

Optimum® Outflow Control

Unit Reference

Design Head (m)

Design Flow (1/s)

Flush-Flo™

Objective

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point

Mean Flow over

(Calculated) 2.500 102.6
Flush-Flo™ 0.769 102.6
Kick-Flo® 1.680 84.6
Head Range - 88.0

MD-SHE-0380-1029-2500-1029

2.500

102.9

Calculated

Minimise upstream storage

380

3.000

450

Site Specific Design (Contact Hydro International)

Head (m) Flow (1/s)

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

Hydro-Brake Optimum® as specified.

Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 10.7 1.200 99.4 3.000 112.1 7.000 169.4
0.200 37.8 1.400 96.0 3.500 120.8 7.500 175.2
0.300 71.9 1.600 89.2 4.000 128.9 8.000 180.8
0.400 95.7 1.800 87.4 4.500 136.5 8.500 186.3
0.500 99.5 2.000 92.0 5.000 143.7 9.000 191.6
0.600 101.6 2.200 96.4 5.500 150.6 9.500 196.7
0.800 102.6 2.400 100.5 6.000 157.1
1.000 101.5 2.600 104.5 6.500 163.4
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Longbridge Inno Centre

1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:07

File CBP 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Summer 3.769 0.769 141.1 8185.6 0 K
30 min Summer 4.041 1.041 141.2 11133.1 O K
60 min Summer 4.339 1.339 141.2 14387.3 0 K
120 min Summer 4.647 1.647 141.2 17787.8 0O K
180 min Summer 4.817 1.817 141.2 19689.1 0 K
240 min Summer 4.932 1.932 141.2 20966.5 O K
360 min Summer 5.090 2.090 141.2 22749.0 O K
480 min Summer 5.192 2.192 141.2 23896.5 O K
600 min Summer 5.261 2.261 141.2 24677.8 0 K
720 min Summer 5.308 2.308 141.2 25217.0 O K
960 min Summer 5.362 2.362 141.2 25825.1 O K
1440 min Summer 5.376 2.376 141.2 25985.6 O K
2160 min Summer 5.339 2.339 141.2 25566.0 0 K
2880 min Summer 5.284 2.284 141.2 24939.0 0 K
4320 min Summer 5.152 2.152 141.2 23442.9 O K
5760 min Summer 5.017 2.017 141.2 21925.1 O K
7200 min Summer 4.880 1.880 141.2 20393.1 0 K
8640 min Summer 4.733 1.733 141.2 18748.6 O K
10080 min Summer 4.573 1.573 141.2 16968.6 0 K
15 min Winter 3.861 0.861 141.2 9180.9 0 K
30 min Winter 4.166 1.166 141.2 12491.4 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)
15 min Summer 109.526 0.0 6986.9 26
30 min Summer 74.704 0.0 9470.3 41
60 min Summer 48.611 0.0 13905.9 70
120 min Summer 30.442 0.0 17318.5 130
180 min Summer 22.736 0.0 19186.8 190
240 min Summer 18.388 0.0 20399.6 250
360 min Summer 13.636 0.0 21743.7 368
480 min Summer 11.009 0.0 21890.1 486
600 min Summer 9.315 0.0 21649.6 606
720 min Summer 8.122 0.0 21390.9 724
960 min Summer 6.535 0.0 20900.9 962
1440 min Summer 4.800 0.0 20035.3 1380
2160 min Summer 3.516 0.0 37183.5 1720
2880 min Summer 2.815 0.0 38978.8 2108
4320 min Summer 2.053 0.0 37080.1 2944
5760 min Summer 1.644 0.0 47621.8 3760
7200 min Summer 1.384 0.0 50057.3 4616
8640 min Summer 1.202 0.0 52117.1 5448
10080 min Summer 1.068 0.0 53786.5 6160
15 min Winter 109.526 0.0 7844.8 26
30 min Winter 74.704 0.0 10435.7 41
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Longbridge Inno Centre

1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:07

File CBP 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

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

60 min Winter 4.499 1.499 141.2 16155.3 0O K
120 min Winter 4.846 1.846 141.2 20005.5 0 K
180 min Winter 5.036 2.036 141.2 22142.4 0O K
240 min Winter 5.165 2.165 141.2 23591.0 O K
360 min Winter 5.345 2.345 141.2 25639.2 0 K
480 min Winter 5.464 2.464 141.2 26985.0 0 K
600 min Winter 5.546 2.546 142.4 27923.1 0O K
720 min Winter 5.604 2.604 144.0 28592.8 0 K
960 min Winter 5.675 2.675 145.9 29411.6 0 K

1440 min Winter 5.716 2.716 147.0 29879.5 Flood Risk
2160 min Winter 5.662 2.662 145.6 29260.0 0 K
2880 min Winter 5.593 2.593 143.7 28462.7 0 K
4320 min Winter 5.409 2.409 141.2 26367.2 0O K
5760 min Winter 5.211 2.211 141.2 24120.3 O K
7200 min Winter 5.006 2.006 141.2 21806.6 0 K
8640 min Winter 4.788 1.788 141.2 19359.6 0 K
10080 min Winter 4.528 1.528 141.2 16469.3 0O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) (m?)

60 min Winter 48.611 0.0 15559.9 70
120 min Winter 30.442 0.0 19206.3 128
180 min Winter 22.736 0.0 21037.9 186
240 min Winter 18.388 0.0 21986.2 244
360 min Winter 13.636 0.0 22229.3 362
480 min Winter 11.009 0.0 22015.6 478
600 min Winter 9.315 0.0 21813.1 594
720 min Winter 8.122 0.0 21636.7 710
960 min Winter 6.535 0.0 21339.2 938

1440 min Winter 4.800 0.0 20917.4 1380
2160 min Winter 3.516 0.0 41144.4 1964
2880 min Winter 2.815 0.0 41959.1 2228
4320 min Winter 2.053 0.0 38690.2 3160
5760 min Winter 1.644 0.0 53338.5 4096
7200 min Winter 1.384 0.0 56053.7 4976
8640 min Winter 1.202 0.0 58347.0 5888
10080 min Winter 1.068 0.0 60309.8 6648
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Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:07

File CBP 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15
Ratio R 0.320 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20
Time Area Diagram
Total Area (ha) 40.500
Time (mins) Area Time (mins) Area Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 13.500 4 8 13.500 8 12 13.500
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Longbridge Inno Centre
1 Devon Way
Birmingham B31 2TS

Date 19/08/2015 14:07
File CBP 100yr +cc Storage.srcx

Designed by chris.johnson
Checked by

Micro Drainage

Source Control 2014.1.1

Storage is Online Cover Level

Tank

Model Details

(m) 6.000

or Pond Structure

Invert Level

Depth (m) Area (m?)

0.000

Hydro-Brake

(m) 3.000
Depth (m) Area (m?)
10500.0

3.000 11618.0

Optimum® Outflow Control

Unit Reference

Design Head (m)

Design Flow (1/s)

Flush-Flo™

Objective

Diameter (mm)

Invert Level (m)

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

Control Points

Design Point

Mean Flow over

MD-SHE-0437-1418-2500-1418

2.500

141.8

Calculated

Minimise upstream storage

437

3.000

450

Site Specific Design (Contact Hydro International)

Head (m) Flow (1/s)

(Calculated) 2.500 141.2
Flush-Flo™ 0.809 141.2
Kick-Flo® 1.737 118.3
Head Range - 120.2

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

Hydro-Brake Optimum® as specified.

Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 11.6 1.200 137.7 3.000 154.3 7.000 233.5
0.200 42.1 1.400 134.1 3.500 166.4 7.500 241.5
0.300 83.2 1.600 127.1 4.000 177.6 8.000 249.3
0.400 122.8 1.800 120.3 4.500 188.1 8.500 256.8
0.500 135.7 2.000 126.7 5.000 198.0 9.000 264.1
0.600 139.0 2.200 132.7 5.500 207.5 9.500 271.2
0.800 141.1 2.400 138.4 6.000 216.5
1.000 140.1 2.600 143.9 6.500 225.2
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Appendix E — Proposed Surface Water Reen Schedule
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Glan Llyn Surface Water Drainage System Design Parameters

Survey . Capacity m3
Reen Name Status Required Profile
equire upto 6.1A0D
\‘I_ .-'-
B T ——_
Partly Built / _![ '=;_\ - Length: 800m, cross sectional
. - : 9,600
Reen 1 Designed ) wooo area = 12m3
h'rt..l". -
\‘I_ .-'-
—t—
Mostly Built / Py - Length:800m, cross sectional
Y 4, - ’ 9,600
Reen 2 Designed es '![ LI area =12m3
i .
Phase 1 Pond Built Yes Pond plan Area 3330m3 to be confirmed with survey Depth 3.2m 10,560
- ~="" " Length:820m, tional
Julian's Reen Designed a T e - eng m_cross sectiona 39,360
] T e L area =48m3
) e — - Length: 1180m, cross
! D d T, ——— 56,640
Ellen's Reen esigne 1’5! T e sectional area = 48m3
)
T el
s o . f
East Lake Reen Conceptual 5’] Bl st Length: 890m, cross sectional 42,720
i i | area = 48m3
" S 1
g S Length: 1020
Kings Wall Reen Conceptual ‘:’] e st . engt : m, cross 48,960
i | sectional area = 48m3
e g 1
\‘I_ .-'-
Ta e - .
) ![ T, - Length: 170m, cross sectional
NEWD Reach 1 Designed . S o area = 12m3 2,040
o " .
\‘I_ .-'-
I —— )
" Length: 280m, t |
NEWD Reach 2 Designed J[ -, - A ene M, cross sectiona 3,360
. By, oo 2 area=12m3
i .
\‘I_ .-'-
e - ;
![ Ty, o Length: 180m, cross sectional
NEWD Reach 3 Conceptual . 5 “:.1 . ares = 12m3 2,160
g
\‘I_ .-'-
Ta e . . .
NEWD Reach 4 Conceptual ![ y, - n Length: 500m, cross sectional 6,000
. By, oo 2 area=12m3
- .
.H‘I- .-'J
T - Length: 360m, cross sectional
C tual - ’ 4,320
NEWD Reach 5 onceptua 1![ "“'-,ﬁ L area=12m3
h'rt..l".
Central Lake Conceptual Plan area 42,000 m2 Flooding Depth 1.75m 73,500
East Lake Conceptual Pond Plan area 23,000m3 Flooding Depth 1.75m 40,250
Partly Built
West Pond 1 ar y uilt/ Park area pond 8,000
Designed
Partly Built
West Pond 2 ar y uilt / Park area pond 9,500
Designed
\‘I_ .-'-
Ta e -
. . ) * . Length: 2650m, cross
Celtic Business Park Designed ![ H"a. Bl g 32,000
. .Irt - i sectional area = 12m3
]
- -

TOTAL

398,570
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Site Wide Surface Water Drainage Strategy Addendum
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Technical note

ATKINS

Project: Glan Llyn To: Andrew Catmur, Andrea Nelmes -
Rodgers Leask
Subject: Hydraulic modelling — impact From: Mike Vaughan
assessment of pumped surface Yiwen Zhao
water discharge into the Monks
Ditch
Date: 17 May 2016 cc:

1. Introduction

The proposed development at Glan Llyn occupies a brownfield site on the former Tata steelworks at
Llanwern. The proposed (revised) surface water drainage strategy for the site relies on a pumped discharge
to the Monks Ditch, a Main River under the control of Natural Resources Wales.

It is intended that the surface water runoff from the development is treated and attenuated / stored on site, in
a series of reens, ponds and lakes. The number and size of these features, means that the site affords a
large volume of storage. However, an eventual discharge to the Monks Ditch will be required to maintain the
storage and evacuated excess water. Given the ground levels in the vicinity, the discharge is to be pumped
into the Monks Ditch: the pumped discharges would be up to a rate of 750I/s, with 5001/s from the west
(residential) site and 250I/s from the east (commercial) site.

This study assesses the impact of this discharge on Monks Ditch, the Caldicot Levels. However, this
discharge will be ‘new’ water, with previous runoff from the operational steelworks site having been
intercepted, collected and pumped to the Severn Estuary via the steelwork’s own pumping system.

This note describes the approach and findings from a study to evaluate the impact of the Glan Llyn pumped
surface water on flood risk along the Monks Ditch.

1.1. Approach

Given the known interaction of waters across the wider Caldicot Levels, hydraulic modelling of the channel
system, including Monks Ditch, primary reens and wider field drainage network, was proposed to
demonstrate that the pumped surface water system was capable of discharging without causing detriment to
the existing flood risk and land drainage situation.

Use has been made of an existing 1D/2D model of the Caldicot Levels. The model consists of a 2D domain
covering the low-lying areas of the Caldicot levels and simplified 1D elements to simulate the main hydraulic
elements, (main river reens). Hydrological inputs are used to represent flows from catchments to the north
with direct rainfall techniques being used to simulate storms over the Caldicot Levels.

A 1D only model was also developed to help assimilate the hydraulic behaviour, undertaken using
FloodModeller.
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2. Hydrology

Hydrological analysis was undertaken to provide rainfall hyetographs for the hydraulic model, as well as the
fluvial inflows to represent flow contribution from upper catchments that lie outside of the domains.

Rainfall return periods of 1 in 100yr plus climate change and 1 in 1000yr were assessed in accordance with
TAN15. A 1 in 5yr storm was tested to provide a pseudo-validation of the model under a magnitude of event
likely to have been observed in the recent past.

A range of storm durations from 1 hour to 24 hours was considered to establish the worst case scenario for
rainfall and tide lock through hydraulic modelling. The winter storm of a 12hr critical duration was
established for the Caldicot Levels from the M4CaN project, and considered to be appropriate for this study.

The Monks Ditch itself, at the northern boundary of the steelworks site, has a catchment area of
approximately 20km? with an annual average rainfall of 990mm. The catchment draining from the north was
found to generate a median flow of 5.4m%/s (winter storm) with a corresponding site rainfall of 32.17mm, with
the 100yr event causing some 16.1m?%s from the upstream catchment and some 86.04mm rainfall on the
site. The 1in 1000 year estimate was 27.2m%s with 147.07m of rainfall across the site.

Direct rainfall was applied to the whole 2D model domain except the extent of the Llanwern steel works site
as the area is served by a dedicated pumping station which currently discharges outside of the system.

MHWS tidal boundary at each tidal outfall were also included in this model. The phasing of the tide cycle
and the storm profile was determined by a sensitivity analysis for the M4CaN project, and considered to be
appropriate for this study as well.

3. Hydraulic Modelling

The hydraulic modelling assessment provides an understanding of flood risk and flood mechanisms. An
existing hydraulic model of the Caldicot Levels was tested for this study. This model is a combined 1D-2D
hydrodynamic model of the Caldicot Levels of approximately 55km? in total area, developed using ESTRY
(1D) and TUFLOW (2D) software packages.

The set-up of the existing model is not ideal for the purpose of evaluating the impacts of the proposed Glan
Llyn pumped surface water on flood risk along the Monks Ditch. The level of detail contained for the Monks
Ditch system originates from a combination of LiIDAR and data from Natural Resources Wales: no specific
topographic survey has been taken of the Monks Ditch for this study. However the model has been used as
a high level assessment to provide an indication whether or not the Glan Llyn drainage strategy would work.

A 1D only FloodModeller representation was developed for Monks Brook, taking the LiDAR based data of the
Monks Ditch and linking it with spill units to two reservoir units to represent the Levels either side of the
watercourse. These reservoirs were described by level area data taken from LIDAR. The same outfall
structures, rainfall and hydrological inflows were applied to this mode.

3.1. Baseline

The existing model, a 1D-2D model of 5m grid resolution, was simulated past the peak of a flood event for
the purpose of the project. To understand the existing fluvial system in response to a storm event, especially
for the Monks Ditch and surrounding area, simulation up to 72 hours (Existing_001) was tested. Rainfall on
the site and the Steel Works site are excluded for the baseline, as it does not contribute to runoff on the
Caldicot Levels. It should be noted that the model contains little survey data and should not be used to
predict absolute values of water level.

To further understand the impacts of the proposed pumped discharge in everyday use, the baseline model
was also run with baseflows and tidal boundaries only, to represent the existing dry weather condition
(Existing_Dry_001).
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To investigate the longer term response duration for the Monks Ditch, a simpler 2D model of 50m grid
resolution with 1D outfalls, was developed. This was resimulated up to 2400 hours (Existing_001_50m).

A simple calculation of total inflows, total outfall capacity and volume of free flows during low tides was also
assessed to evaluate the outputs from the simplified 2D model.

3.2. With-project

The ‘with project’ model contains the proposed pumping stations for the Glan Llyn site. These provide two
discharges into the Monks Ditch: from the west serving the residential development site discharging up to
500I/s; and from the East serving the commercial site, outfalling 250l/s. Hence a combined discharge of
750l/s was included in the with-project model.

The two pumps were included to provide a discharge into the Monks Ditch. They do not remove water from
a representation of the development site, but instead form a dummy boundary to the system. Pumped
discharges were represented as 1D inflows directly linked to the 1D network at two locations on the Monks
Ditch (336672.94 187237.87; 336777.72, 186933.35). As with the baseline model, no rainfall is applied to
the Glan Lyn (and rest of the steelworks) site.

The models have been used to gain an appreciation of the fluvial hydraulics of the Monks Ditch and how the
proposed pumped drainage system could impact on the flood risk situation in the locality.

3.2.1. Constant pumping scheme

To test the impact of the pumping and evaluate the need for any restriction on pumping, the pumps were first
simulated with a constant discharge. Hence the pumps remains on at all times and issued the 750l/s
constant discharge into the Monks Ditch, regardless of conditions (Proposed_001).

The Proposed_001 model was simulated for the 5yr, 100cc and 1000yr events. Simulation of the dry weather
scenario was also tested for a 24 hour simulation (Proposed_Dry_001).

3.2.2. Regulated pumping scheme

A second set of simulations were then made to demonstrate that if the pumps were only operated when
certain conditions permit, that any impact on flooding could be negated. This was undertaken by applying
operating rules to pumps, which turned the pumps off once water levels in the Monks Ditch rose to within
300mm of bankfull level (lowest bank level 5.1719mAOD) at 4.819mAQOD. At this location the watercourse
has some 400m length of low bank, promoting flooding within the reens and levels in that locality.

Two modelling approaches (Proposed_002a; Proposed_002b) were tested within the ESTRY TUFLOW
model given the indirect means in which the software represents this.

3.3. Simulations

Simulations were undertaken for the 1 in 100 year plus Climate Change (+cc) and for the 1 in 1000 year 12
hour duration storms (winter profile) in both the baseline and ‘with project’ scenarios. The 12 hours event
and winter profile storms were found to be, on average, critical for the Caldicot Levels.

Model simulations were made by routing rainfall and flows against the mean high water spring (MHWS) tide.
The value of the MHWS tide was calculated at each outfall location by interpolating between the published
values at Cardiff, Newport and Chepstow. For the climate change simulations, 1.03m was added to the
value of the MHWS tide to represent potential sea level rise over a 100 year scheme life.
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3.4. Validation

The 1 in 5 year storms was tested to provide a pseudo-validation of the model for an event that likely to have
been observed in the recent past.

Simulations in the area of the Levels do indicate a pattern of flooding characterised by relatively extensive
flooding in the fields without any major disruption of the local road network. This tends to support the
anecdotal reports that there has been no property flooding over the last 30 years.

Figure 1 — baseline flooding expected from the 1 in 5 year event
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The model is not being used to define a flood level for a particular return period flood event. It is being used
to determine the impact of the proposed Glan Llyn surface water drainage on the local flood risk and thus it is
the change in flood level between pre and post project simulations that is important.

It should be noted that we are simply comparing the situation pre and post development of Glan Llyn project
and that any inaccuracies in the modelling are contained in both the pre and post project models.

4. Results

The hydraulics of the Caldicot Levels can be considered to be low energy systems where runoff from the
catchments from the north readily disperses into the network of reens, field ditches and low lying fields and
wetland areas.

Outfalls from the Levels onto the coastal foreshore are tide locked for periods of between 3 and 8 hours on
normal tides. Surface water runoff is held within the reens, ditches and low lying land areas before
discharging onto the foreshore during intertidal periods.

4.1. Baseline

The predicted flood extents and the depths of flooding for the baseline conditions during a 1 in 100 year with
climate change and a 1 in 1000 year event indicate a relatively constant flood level across the levels for both
baseline and with-project conditions. The varying flood depths reflect slight undulations in ground level.

Spatial variation of the flood response was found across the Caldicot Levels from the test. Flood levels of the
Monks Ditch were predicted to slightly drop, after 68 hours for the 100 year climate change event and 55
hours for the 1 in 5 year and 1 in 1000 year events, although flood levels of several watercourses receded
significantly (approximately 20% of the peaks) after 20 hours for the three events. This indicates that the
Monks Ditch receives water from the surrounding land during the recession of a flood.

Figure 2. shows the maximum water levels in the Monks Ditch, predicted from the 72 hour simulations. Water
levels were predicted to be within the bank except for two low spots: 1) between the two proposed pumped
discharge locations; 2) approximately 900m downstream of the site.
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Figure 2. Maximum Water Levels in the Monks Ditch
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4.2. With project
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The impact of the Glan Llyn pumped discharge has been determined by plotting a series of difference grids

to compare the pre and post project simulations. The grids show the level difference grid derived from the

pre and post project simulations.

4.2.1. Constant pumping scheme

For the most part the modelling suggests no change in flood risk. However, there are some small areas of
increased flood depths, as shown in Figure 3 . In the first instance, the constant pumping during a dry
weather flow event was predicted to increase water levels around Moorbarn Farm and the electricity sub

station, by up to 100mm.

At the 1 in 5 year event, the discharge appears to force more water along the northern boundary of the

steelworks site, presumably a result of slight backing up in the shallow gradient channel and passing over a

low spot in the eastern bank. This manifests itself as a change in a low spot, and results in up to 400mm
additional flooding in one location (covering 9.3ha — shown in yellow below). More typically changes of

100mm were predicted.

Figure 3 — Change in predicted flood depths, 1 in 5 year event, constant pumping regime
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In the 1 in 100 year event with climate change, this impact increases in area, although the difference in flood

level is back to 100mm. The largest spread of increase is seen in the 1 in 1000 year event, although the

change in water level is lower at approximately 100mm.
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No impact was predicted at the tidal outfalls for any event tested.

In all conditions, the model indicates the Monks Ditch to remain in channel except for localised low spots at
Moorbarn Farm and the electricity sub station, and the eastern bank at the northern boundary of the

steelworks.
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4.2.2. Regulated pumping scheme

The regulated scheme was predicted to have little impact on the existing flood risk along the Monks Ditch
and surrounding area, although similar (but less) impacts (less than 300mm) were predicted on the
steelworks site, as shown in Figure 6 (in cyan). The difference grids do show a reduction in the extent of any
increase in water level — indicating that the regulated pumping mitigates the impact of a constant discharge.

Figure 6 - Change in predicted flood depths, 1 in 5 year event, regulated pumping regime
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It was noted that the winter penning levels close to the Monks Ditch are 4.75mAOD and close to the tested
trigger level of 4.819mAOD. As such, the pumps were predicted to be switched on for less than 2 hours
during the onset of the design storms which could be adjusted with further, more detailed, assessment.

5. Discussion

In summary, the work indicates that constant pumping during any condition could cause detriment to flood
risk on the Caldicot Levels. This was predicted to be as much as 400mm in places. The magnitude of
difference is explained by the 2D terrain, where areas locally surrounded by higher ground receive a certain
amount of water under the baseline conditions. With additional water in the system, water levels increase
slightly, leading to a more obvious flow of water into that low spot. As such, the 400mm is not indicative of
water levels across the wider area, but merely a localised effect.

The regulated pumping regime was shown to limit this by proving less water into the system when It can
least accept it.

Additional checks and assessments were undertaken to prove the modelling and demonstrate the ability of
the pumped drainage system to work.

5.1. Conveyance along Monks Ditch

The canalised section of the Monks Ditch through the existing Llanwern site has a conveyance capacity of
approximately 22m?%/s, estimated to be the 1 in 100 year flow with 30% allowance for climate change, based
on a free discharge. With minor improvements to a localised section of the right bank, the Monks Ditch could
accommodate an additional 750I/s pumped from the proposed Glan Llyn development.

However it remains necessary to determine how and when the proposed development can pump into the
Monks Ditch during a tide locked scenario without increasing flood risk within the Caldicot Levels.

5.2. Outfalls

Checks were made on the capacity of the modelled tidal outfalls in relation to the dry weather baseflows and
proposed site discharge rates.

5111373-ATK-GEN-ZZ-CO-H-0003_P2.docx 7 Plan Design Enakble



Technical note

ATKINS

The table below shows the data of the modelled outfalls and a calculation of the total outfall capacity based
on free flow condition.

_ ) —_
E g | 83 [2_| £ | & =
Asset ID Location NGR Model ID Shape £ £9 EQ | 2E| £ £ 2
= nE 0 E ] o 3 <}
3 5= a-— E £
LISWERRY PILL —— -
212085 | Seypont ST3206487034 | LISWERRY Circular 119.7 3.7 36 1 nia 2 1.20
212088 | SoYTTYAEEN ST3283786939 | 18 1150.000 Circular** 49.98 2.368 2.99 = | na 2 1.31%
215970 | WEST PILL ST4661686330 | ST46568640 Circular 162.7 487 381 06 | na 1 0.43
215971 | COLLISTER PILL ST4525785603 | ST45238568 Circular 250.2 42 3.25 122 | na 1 218
215072 | MAGOR PILL ST4384084870 | ST43848487 Circular 36.11 2.936 2.86 115 | na 1 1.38
COLDHARBOUR . -
215078 | SO ST4312784208 | ST43118425 Circular 57.35 3.31 3.31 122 | na 1 142
216325 | WINDMILL REEN ST4008583149 | ST40978315 | Rectangular 45.02 483 235 153 | 1375 2 33.45
216326 | ELVER PILL ST3972482945 | ST39718294 Circular 45.57 4.7 3.31 1.33 | na 1 7.76
MONKS DITCH
216731 | OUTFALL- ST3689182968 | ST36898207 | Rectangular 17.29 3.958 3.37 2 1 2 23.64
GOLDCLIFF PILL
FISHERS GOUT
216732 | OUTFALL- ST3671283019 | ST36708302 Gircular 10 3.7 2.87 122 | na 2 20.35
GOLDCLIFF PILL
310174 éLIJE'/-\'AD’\(‘)SOF';EEN ST3345084119 JULIANS Circular 72.66 3.118 2.48 122 | n/a 1 3.31
Total Q (full) 96.13

* Flow based on slope of 0.001 assumed
** Modelled data assumed as data missing from NWR outfall data and sea door reports

The estimate provides for a total discharge capacity of 96m?/s from the Caldicot Levels under full bore but
free discharge conditions.

The lowest outfall level is at 2.93m AOD, being at Magor Pill. Hence, on a mean high water spring tide
(MHWS), the outfall will be operating freely for some 6.5 hours. With a capacity of 1.38m?%s on a full bore,
this outfall could release some 32,292m?3 water during low tide.

The highest outfall level is at 4.87m AOD, being at West Pill. Hence, on a MHWS tide, the outfall will be
operating freely for some 8.7 hours. With a capacity of 0.43m?%/s on a full bore, this outfall could release
some 13,467m?3 water during low tide.

The average outfall invert is 3.9m AOD with a free discharge period against a MHWS tide of 4.8hours. With
this data, and the combined discharge rate of 96m?/s, the total contained runoff volume of 161,040m? could
be discharged to sea in 28 minutes — assuming no baseflow or other fluvial component.

An assessment was made to the volume of water entering the Levels system from both the rainfall and
catchment inflows from the north. Given the assumption of no infiltration losses, no travel time etc, the total
input volume for baseflow, 5yr and 100cc year events were 98M m?3, 99M m?3, 117M m? respectively.
Consideration was then made of the period that each outfall would operate under free discharge, and the
volume of water that could be passed on each tide. It was determined that within 52hours all three events
could have exited the system. The reality is a longer duration as the flows out will be driven by the varying
head ups of the outfalls. However, the order of magnitude is important here.

Consideration of the total baseflow entering the system from the nine inflows reveals a combined input to the
system of 7.1m%s. Again, the capacity of the outfalls can readily accommodate this flow and the additional
750l/s proposed.

This demonstrates that the existing system is more than capable of discharging the added inflows to sea
during low flow periods.

With the conveyance capacity of the Monk’s Ditch being some 30m?%/s at the site, and 1 in 100 year peak
flow, with climate change allowance, of 21m?/s, it can readily accommodate the pumped 750I/s during low
tide.
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5.3. Summary

The assessment has indicated that the constant addition of 7501/s into the Monks Ditch could locally increase
flooding in the vicinity by up to 400mm during the 1 in 5 year event although the impact is limited to less than
50mm in the watercourse itself. To compensate for this, the scheme should consider regulating the pumped
discharge to times when the Levels system can accept it. Tests undertaken for a regulated discharge were
based on a single trigger assumption, which demonstrated that the impact could be reduced. This will
require hydrometric data for the Monks Ditch: a telemetry gauge to ‘observe’ water levels and report back to
control the pumps. Furthermore, the 1D only model shows that by stopping pumping during a flood, that the
impact on water levels could be as little as 5mm in Monks Ditch. The duration of this ‘closed’ period is
indicated as 15 hours on the 12 hour duration storm, although this will need to be tested further and
evaluated for range of duration events.

Hand-calculations on the system indicate that it is readily capable of accepting more water and discharging
to sea.

It is clear that the addition of new water into the Monk’s Ditch increases the volume which the watercourse
has to convey, and that this could force a small amount of water along the reens to the north of the
steelworks site. As such, it is recommended that the outfall point for the two pumped discharges is moved to
the most southerly location on the Monks Ditch within the development site. At this location, the drop in
channel bed, and water level, will prevent any detrimental effects from being propagated around the north of
the site. The modelling implies that this could help maintain baseline conditions, with prevention of the
increases along the northern steelworks boundary, alongside the neutral impact downstream along Monks
Ditch.

In practice, the pumping regime will be installed and monitored over a period of years. The impact of the
trigger level will be reviewed constantly and adjusted where found necessary. In this regard, the proposed
drainage system will be fine-tuned against the local flood risk issues. This will be undertaken in conjunction
with Natural Resources Wales.

6. Conclusion

In conclusion the results of the assessment indicate that the surface water drainage strategy for the Glan
Llyn development can be effective in managing the flood risk on the development without causing detriment
to those on the Caldicot Levels.

Minor and isolated increases in flood depth can be mitigated by regulating the discharge of water into the
Monks Ditch, and limiting them to periods when water levels in the channel remain in bank — and hence not
contributing to flooding on the Levels. This could be combined with telemetry on the tidal outfalls to confirm
when the Levels system is able to discharge.

It should be noted that the testing has only considered a discharge of 750I/s, or Ol/s. In practice, the pumps
could be controlled with variable discharge up to the maximum. Furthermore, the assessment goes
someway to indicating that a higher discharge rate may be achievable, so evacuating the Glan Llyn system
quicker.

The storage provided by the site affords acceptable consequences with respect to flood risk. The impact of a
controlled pumped discharge into Monks Ditch also provides acceptable consequences, which can be
managed over time.

Further work will be required to develop the concept and refine the trigger location and level. ltis also
recommended that a bespoke hydraulic model is developed for the Monks Ditch. This model should be
developed to specifically address the need to test a controlled discharge into the system, removing the
complexity of the Levels where possible and so enabling a more robust and usable tool for Glan Llyn.
However, in principle, the scheme to control discharges from Glan Llyn and minimise any detriment in flood
risk works.
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Summary of Results for 100 year Return Period (+30%)

Critical storm not identified, please run longer storm durations.

Storm Max Max Max Status
Event Level Depth Volume
(m) (m) (m3)

15 min Summer 4.168 0.168 41918.4 O K
30 min Summer 4.202 0.202 50433.4 O K
60 min Summer 4.243 0.243 60678.1 O K
120 min Summer 4.292 0.292 73003.9 O K
180 min Summer 4.325 0.325 81344.1 O K
240 min Summer 4.351 0.351 87833.3 O K
360 min Summer 4.391 0.391 97867.8 O K
480 min Summer 4.423 0.423 105675.2 0O K
600 min Summer 4.449 0.449 112157.5 O K
720 min Summer 4.471 0.471 117748.0 O K
15 min Winter 4.188 0.188 46948.6 0 K
30 min Winter 4.226 0.226 56485.5 O K
60 min Winter 4.272 0.272 67959.5 O K
120 min Winter 4.327 0.327 81764.3 0O K
180 min Winter 4.364 0.364 91105.4 0 K
240 min Winter 4.393 0.393 98373.3 0O K
360 min Winter 4.438 0.438 109611.9 0 K
480 min Winter 4.473 0.473 118356.2 0O K
600 min Winter 4.502 0.502 125616.4 0 K
720 min Winter 4.528 0.528 131877.7 0 K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 157.440 0.0 19
30 min Summer 94.711 0.0 34
60 min Summer 56.975 0.0 64
120 min Summer 34.274 0.0 124
180 min Summer 25.460 0.0 184
240 min Summer 20.618 0.0 244
360 min Summer 15.316 0.0 364
480 min Summer 12.403 0.0 484
600 min Summer 10.531 0.0 604
720 min Summer 9.213 0.0 724
15 min Winter 157.440 0.0 19
30 min Winter 94.711 0.0 34
60 min Winter 56.975 0.0 64
120 min Winter 34.274 0.0 124
180 min Winter 25.460 0.0 184
240 min Winter 20.618 0.0 244
360 min Winter 15.316 0.0 364
480 min Winter 12.403 0.0 484
600 min Winter 10.531 0.0 604
720 min Winter 9.213 0.0 724
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Rainfall Details

Rainfall Model FEH

Return Period (years) 100
Site Location GB 335600 186350 ST 35600 86350

C (lkm) -0.027

D1 (1lkm) 0.391

D2 (1lkm) 0.364

D3 (lkm) 0.347

E (lkm) 0.297

F (1lkm) 2.414

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 720

Climate Change % +30

Time Area Diagram

Total Area (ha) 142.000
Time (mins) Area
From: To: (ha)

0 4 142.000
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Model Details

Storage is Online Cover Level

(m) 6.000

Tank or Pond Structure

Invert Level

(m) 4.000

Depth (m) Area (m?2)
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IH 124 Mean Annual Flood

Input

Return Period (years) 100

Area
SAAR

(ha) 170.660

Soil 0.400
Urban 0.000

(mm) 965 Region Number Region 9

Results 1/s

QBAR Rural 738.
QBAR Urban 738.

Q100 years 1610.

Q1 year 649.

Q2 years 686.
Q5 years 893.
Q10 years 1048.
Q20 years 1204.
Q025 years 1258.
Q30 years 1302.
Q050 years 1429.
Q100 years 1610.
0200 years 1824.
Q0250 years 1898.
Q1000 years 2356.
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Greenfield Runoff Volume

FEH Data

Return Period (years)
Storm Duration (mins)

C(1km)
1 (1km)
2 (1km)
3 (1km)
E (1km)
F (1km)

Areal Reduction Factor

Area (ha)

SAAR (mm)
CWI
SPR Host

URBEXT (1990)

Results

Percentage Runoff
Greenfield Runoff Volume

100
720

Site Location GB 335600 186350 ST 35600 86350

-0.027
0.391
.364
.347
.297
.414
1.00
170.660
958
123.053
25.130
0.0974

N O O O

33.44
48536.650
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Glan Lyn Development

Revision to the Planning Condition 35

The current planning condition 35 states:

Prior to being discharged into any watercourse, surface water sewer or soakaway system, all surface
water drainage from parking areas and hardstandings shall be passed through an oil interceptor, the
capacity and design of which must be submitted to and approved in writing by the Local Planning
Authority prior to its installation. The approved interceptors shall be retained as such thereafter.

Reason: To prevent pollution of the water environment.

We have undertaken a background research on what Natural Resources Wales, who are the
successor to EA Wales might want/are currently applying/planning to apply; and this is detailed below.

We have liaised informally with NRW and we believe NRW are satisfied to have the condition
amended to make the solution less prescriptive in the use of interceptors provided what is proposed
and implemented is appropriate and complies with national guidelines.

We consider that if 2 or 3 levels of treatment are provided, as appropriate, then pollution of the water
environment will be avoided.

We propose that on this site the following are considered to be a single treatment train:

e 25m of reens/swales

e A pond with a width and length greater than 5 and 10 (respectively) times the adjacent swale
width

e Atrapped gully (when in conjunction with a reen/swale)

e Permeable paving

e Filter trench 10m in length

In delivery yards/commercial vehicle manoeuvring areas and, the District Centre and the Schools,
particularly if they have buses, 3 levels of treatment will need to be considered including an
interceptor.

Given the above a revised condition could be as detailed below.

Prior to being discharged into any watercourse, surface water sewer or soakaway system, all surface water
drainage from road, parking areas and hardstandings shall be passed through an oil interceptor or another
mechanism that removes hydro-carbons from surface water the design and capacity of which shall be
submitted to and approved in writing by the Local Planning Authority prior to its installation. The interceptor
or other mechanism shall be installed as approved and shall be retained thereafter.

All surface water drainage from parking areas and hard standings shall be provided with suitable treatment,
the capacity and design of which must be submitted to and approved in writing by the Local Planning Authority
prior to its installation. The approved treatment system shall be retained as such thereafter.

Reason: To prevent pollution of the water environment.

Other Relevant Data
A research of what guidance referenced by Natural Resources Wales has been undertaken.

There is a draft document “Consultation Document Introducing Pollution Prevention: PPG 1”. This
would indicate that an environmental risk assessment based approach should be used to determine



Glan Lyn Development

Revision to the Planning Condition 35

the correct approach to be followed with respect to treating surface water runoff. This would consider
the various parts of the site, in overall terms this being residential or commercial.

The assessment would cover the following steps:

Understand your drainage systems

Know the difference between surface and foul drains. This being a new development there
would be no combined drains.

Consider groundwater protection.

The various SUDS elements on the site are already well known and are marked on the general plan
layouts. There will be suitable site wide maintenance for all aspects of the site including the drainage
and sustainable drainage.

Surface water may be contaminated by oil at a number of different points. Measures need to be in
place to prevent this oil from polluting the environment as specified in Pollution Prevention Guidance
(PPG) 3. These points include:

car parks typically larger than 800m? in area or for 50 or more car parking spaces
smaller car parks discharging to a sensitive environment

areas where goods vehicles are parked or manoeuvred

vehicle maintenance areas

roads

industrial sites where oil is stored or used

refuelling facilities

any other site with a risk of oil contamination.

Trapped gully pots can provide adequate protection for smaller car parks that are too small to justify
the installation of a separator, but they must be properly maintained.
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