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Purpose of Technical Note

This technical note has been prepared on behalf of St. Modwen to support the Environmental
Impact Assessment (EIA) screening process for the proposed discontinuance of the North Site
Reservoir (NSR) located in Coed Darcy, Neath Port Talbot. This technical note provides an
overview of the current status of the NSR in terms of its current operation, hydrology and flood
risk with the aim of setting out the baseline conditions of the reservoir, enabling a review of the
potential impacts the discontinuance of the NSR will have on local flood risk and the hydrological

condition of the receiving downstream Crymlyn Bog.

This note also sets out additional documents that will assess the impacts of discontinuing the
NSR, within a hydrological and flood risk context, and any necessary mitigation measures
required that will be prepared and submitted to support any future planning application of the

site and works to the reservoir.

The NSR lies within the northern part of the North Site area of Coed Darcy at the former BP
Llandarcy Qil Refinery.

The NSR occupies an area of approximately 7 hectares and is approximately 575m long by 150m
wide. The NSR is orientated ENE — WSW and was formed in a valley by the retainment of water
behind a dam which was constructed at the western end of the reservoir. During operation of
the Llandarcy Oil Refinery, the NSR is believed to have been used for storing process water and

for use in firefighting. A spillway at the north western end of the NSR provided a direct point of
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discharge to downstream drainage network, including the Crymlyn Bog networks. The location
of the NSE is shown on Figure 1 below.

A
Approximate Coombe
Tennant Ownership
Boundary

Approximate St. Modwen
Ownership Boundary

Figure 1: North Site Reservoir Location Plan

2.1.3 At the eastern end of the NSR is a second body of water, East Bay, which is approximately 80m
by 90m and covers an area of approximately 0.6 hectares. East Bay is separated from the NSR
by an earth causeway, and is in linked hydraulically with the NSR by a culvert.

2.1.4 The land on which the NSR is located is owned by Coombe Tennant Estate and was leased to
BP for construction of the reservoir. The tenancy agreement, between BP and Coombe Tennant

Estate, was passed to St. Modwen with the purchase of the wider Llandarcy Oil Refinery Site.

2.1.5 Over the last two decades, since the refinery closed, the NSR has become redundant. The
reservoir infrastructure has become dilapidated and this has prompted the decision to
decommission the NSR as part of a formal discontinuance programme with the aim of re-

establishing a shallow valley feature.
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2.2.5

Development Proposals

Itis proposed to return the land back to the landowner with a similar landform as it was prior to
the construction of Llandarcy Qil Refinery. This is understood to have comprised marshland with
a stream flowing along the base of the valley.

Figure 2 shows a historic land registry drawing (overlain onto a current OS map) showing the
original flow of the stream prior to the formation of the reservoir. This historic map (pre 1920’s)
shows the original route of the stream flowing from east to west and flowing through the culvert

beneath the railway embankment prior to eventual discharge into the Crymlyn Bog.

Figure 2: Historic Plan Showing the Original Route of the Stream Prior to the Construction of the North
Site Reservoir

The works intend to re-form the shallow valley and create a central stream feeding a pond at
the western end of the previous NSR. The earth dam will be removed and re-formed with a safe
shallow earthwork. Any features retaining water will be designed such that its capacity remains

permanently below that of a designated reservoir.

The re-formed valley will drain via an existing historic culvert to the west, which allows water to
flow through the adjacent railway embankment, via the Tal-y-Wedu outfall into Crymlyn
Bog. The culvert through the embankment pre-dates the NSR. Once any remedial activities have

been undertaken the re-profiled landscape will be allowed to vegetate naturally.

A schematic of the proposed pond and stream layout are presented in Figure 3.
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Figure 3: Schematic of Landform Proposals including Reduced Pond at Western End.

Outline Phasing of Works

The following section outlines the likely phasing of works that are proposed for the removal of

the reservoir:
1. Dewater reservoir via pumping through existing drainage routes (via River Neath).

2. Partial removal of dam to reduce the capacity of the water retained to below ‘reservoir

status’.
3. Continuance of water level management through existing pumped drainage routes.

4. Creation of pond and proposed landform. Remediation of any contaminated soils

following reservoir decommissioning.
5. Environmental monitoring of water inputs and pumped outputs.

6. Following a period of monitoring, removal of active pumping and a return to natural

drainage through historic routes into the Crymlyn Bog drainage stsyem.
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NSR Hydrology & Operation

Several sources of historical and current information, including a site visit undertaken by PJA in
September 2021, have been relied upon to understand the NSR’s current hydrological regime
and operational processes as listed in Section 1.3.

Capacity

The NSR can hold around 300,000 cubic metres of impounded water and as such is registered as
a reservoir within the control of the Reservoirs Act 1975 (RA).

Contributing Catchment

Based on a site walkover and a review of available site plans and information, the NSR has four
‘major’ hydrological inputs:

1 Drainage from the wider Coed Darcy site via the north site culvert or the ‘Nullah,” which also
receives unattenuated surface water runoff from the existing development to the south of
the NSR. Water flows around the southern edge of the redundant oil interceptor tanks and
reservoir via a concrete lined channel to a stepped concrete spillway in the far south-eastern
corner of the NSR.

2 The original watercourse, which springs to the east of the NSR and M4 motorway. The
watercourse flows in a westerly direction under the M4. via a 450mm diameter pipe, and
discharges into the East Bay of the NSR. Refer to Figure 4.

3 There is another watercourse to the northeast corner of the NSR, which is captured both on
URS’s drawing and Stillwater’s Llandarcy NSR Flood Assessment Report (Sept 2021) which

flows into the NSR via a 600mm diameter pipe under the M4 motorway.

During a site visit undertaken by PJA in Sept 2021, watercourse (3) was observed to continually
flow (providing a greater baseflow than that emanating from the 450mm pipe) and cut its own
path in a southerly direction to join the watercourse from the 450mm pipe before discharging
into the East Bay of the NSR. This arrangement and site observations are recorded in Appendix
A.
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Figure 4: Original Watercourse Emanating from 450mm diameter Pipe under M4

The NSR also receives other inputs from several other sources including:

Direct rainfall onto the reservoir;
Surface water runoff from the immediate surrounding land/catchment;
Highway runoff from the M4 motorway; and

Intermittent sewage discharges from DCWW'’s combined pumping station overflow.
Historical NSR Outlets & Water Level Maintenance

Historically during the operation of the BP Llandarcy Oil Refinery, the NSR is believed to have
been used for storing operational storm runoff, process water, and firefighting water. In the
event of high water levels within the reservoir, an emergency spillway located within the north-
western corner of the NSR, consisting of a reinforced concrete headwall and outlet pipe, would
operate and enable excess water to be conveyed directly to the Crymlyn Bog. Anecdotal

evidence indicates that this overflow rarely operated during BP’s time of ownership.

Spill water from the NSR would have designed to flow in a westerly direction to the bottom of
the NSR’s dam embankment. It then passed under Network Rail’'s embankment via a 1.5m
diameter brick culvert. Downstream of this, it passed through another culvert (which is throttled
via several openings varying in diameter as shown in Figure 7 ) under a private railway siding and
out toward the South Site Reservoir. Historical BP records in Appendix B show the arrangement

of the spillway as well as the culvert under Network Rail’'s embankment. These drawings also



siding. A site visit carried out in September 2021 identified the presence of both culverts and
identified this watercourse still conveys a baseflow, the source of which is unknown (Figure 5,

Figure 6 and Figure 7).
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show the presence of a watercourse between Network Rail’s embankment and the railway

Figure 5: Network Rail 1.5m diameter Culvert & Watercourse looking East
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3.1.9
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Figure 6: Original BP For Construction Drawing (1951) — showing detail of culvert under Network Rail
line

1.360

Figure 7: Culvert & Internal Pipe Arrangement Under Private Railway Siding looking West

This watercourse continues to flow in a westerly direction to become the Tal-y-Wedu, where it
picks up flows from the South Site Reservoir and Crymlyn Brook before discharging into the
Crymlyn Bog. Refer to Appendix B for a plan showing the drainage arrangement around the

existing railway embankments.
NSR Pumping Station Arrangement & Water Level Management

Water levels within the NSR are currently maintained by a pumping station which is located
within the southwestern corner of the reservoir. The pumping station compound measures
approximately 450m?, housing three pumps which pump water across the railway cutting to a
discharge point in the northwest corner of the main Coed Darcy site. This system outfalls to
DCWW'’s public sewer system (referred to as the Bridge House Outfall) and the River Neath

further east.

Based on discussions with the contractor responsible for operating and maintaining the pumps,
only two of the three pumps are operational at one time. Based on this anecdotal evidence it is
assumed that the pumps are arranged on a Duty, Assist, Standby arrangement, where the duty
pump is capable of pumping at an estimated flow rate of 650I/hr; and the second assist pump
can pump at approximately 700l/hr. The standby pump serves only as a backup should either
the duty or assist pumps fail. When both duty and assist pumps are operational, they are
together capable of pumping an estimated 1000I/hr, which is restricted by the diameter of the

rising main.



3.1.11 Currently water within the NSR is being continually pumped out to keep water levels to a
minimum as an interim measure until works are carried out to discontinue and deregulate the

reservoir.
Flood Risk

3.1.12 The NSR is identified not to lie within a Flood Zone according to the publicly available
Development Advice Map. Furthermore, the publicly available Flood Map for Planning, identifies
the NSR to lie outside of the Flood Zone extents associated with Rivers and Seas. Refer to Figure
8
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Figure 8: Flood Map for Planning Rivers and Seas Mapping Extract

3.1.13 With regard to surface water and small watercourses, the NSR is identified to be located entirely
within Flood Zone 3, most likely associated with existing landform and the topographical

depression containing the NSR itself.



3.1.14

3.1.15

PIA’

In its current form, the NSR itself is however identified to present a potential flood risk should
the dam fail, refer to Figure 9. In the unlikely event that the NSR does fail, the flood extents
shown on Figure 9 represent the worst-case scenario for the area. However it is anticipated that
in reality this flood extents is very unlikely to occur firstly as the NSR is continually being drained
and as such is storing a minimal quantum of water and secondly the network rail embankment
located just to the south west of the NSR presents a substantial physical obstruction to any flood

flows being conveyed toward the Crymlyn Bog.
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Figure 9: Reservoir Flood Risk Map Extract

To understand the long terms impacts of discontinuing the NSR and naturalising the reservoir
back to its watercourse form, a Flood Risk Assessment was prepared by Stillwater Associates
Limited in September 2021. This assessment considered hydraulic modelling of the contributing
catchments draining to the NSR and the associated potential impact of discontinuance of the
NSR resulting in an increase of peak flood levels at the downstream railway embankment and

peak discharge rates through the downstream railway culvert.
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It is considered that there is already a very good understanding of the NSR network, inputs and
influences on flood risk. It is considered that the standard planning control will be sufficient to
ensure risks are managed and appropriate designs are submitted for approval. The following
stages are anticipated to support the respective planning application:

e Further quantification of potential adverse downstream impacts and implementation of
mitigation measures. Where required, mitigation will be proposed within the existing NSR

footprint and where it is considered feasible.

e An assessment of the potential flood risk and associated consequences in accordance with
Planning Policy Wales Technical Advice Note 15 (TAN 15)

e An appraisal of the potential impacts on the hydrology of the Crymlyn Bog.

Any necessary mitigation measures identified will be delivered in a collaborative approach with
other disciplines to ensure that the water availability and quality of sensitive receptors within
the local area are also not adversely impacted on as part of an integrated managed approach to

the discontinuance of the NSR and the restoration of the original landform.
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Appendix A

NSR Local Water Features and Flow Routes
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BP Historical NSR Records
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Observed Railway Culvert Sections
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These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9

GENERAL NOTES:

This drawing is to be read in conjunction with all other relevant
Engineering and Architect's details.

The design details presented must be reviewed in conjunction
with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7.  Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken
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Note: Hand Measurement of culvert taken in July 2022
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