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1 INTRODUCTION
1.1 INTRODUCTION TO THE SCHEME
1.1.1

This Statement accompanies six discharge consent applications under Environmental Permitting
Regulations 2010 (as amended) for the Glyn Rhonwy Pumped Storage scheme (hereby known as
the “Development”) located near Llanberis in North Wales. This scheme is being developed by
Snowdonia Pumped Hydro Ltd, a subsidiary of Quarry Battery Company Ltd.

1.1.2

Located on the slopes of Cefn Du mountain in the Dyffryn Peris valley, the Development comprises a
pumped storage hydro-electric scheme situated within a series of disused slate quarries
approximately 1.5 kilometres (km) north west of Llanberis and 11 km south east of the town of
Caernarfon, as shown in Figure 1.

1.1.3

The quarry system has been numbered from Q1 in the west to Q8 in the east, which can be seen in
Figure 2 in Appendix A:
· Quarry 1 (Q1) – Chwarel Fawr;
· Quarry 2 (Q2) – Chwarel Cefn Du;
· Quarry 3 (Q3) – Cook;
· Quarry 4 (Q4) – Ddol;
· Quarry 5 (Q5) – unnamed (known locally as ”Film Set Quarry”);
· Quarry 6 (Q6) – Glyn Rhonwy;
· Quarry 7 (Q7) – unnamed; and
· Quarry 8 (Q8) – former WWII munitions store (known locally as “the bombstore”).

1.2 THE DEVELOPMENT
1.2.1

The Development at Glyn Rhonwy comprises of the following permanent features:
· one headpond reservoir (Q1), its dam, access shaft and spillway infrastructure to the Nant Y
Betws;
· one tailpond reservoir (Q6), its dam, access shaft and spillway infrastructure to Llyn Padarn;
· a pumping station at Llyn Padarn;
· a power house at Glyn Rhonwy Industrial Estate Platform 5 (south of Q6) with underground
turbine hall housing pump turbines;
· a penstock (connecting Q1 to the power house); and
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· a tailrace (connecting the power house to Q6).
1.2.2

The site boundary is shown on Figure 2 and covers an area of approximately 91.24 ha. The site is
centred at the approximate National Grid Reference (NGR) SH 56268 60660.

1.2.3

The surrounding land outside the red line boundary is mainly in use for agriculture and open grazing,
with slate waste mounds to the north of the quarry system.

1.2.4

The Development is located within a Site of Special Scientific Interest (SSSI), namely the spillway
infrastructure from the pumping station near Llyn Padarn. The Afon Gwyrfai, a Special Area of
Conservation (SAC) downstream of Q1.

1.2.5

Water is present in two quarries, namely Q1 and Q6. For the construction of the Development it is
necessary to de-water the quarries. It is proposed to discharge this water to the Llyn Padarn from
Q6, and to the Nant y Betws (a tributary of the Afon Gwyrfai) from Q1.

1.2.6

During the operation of the Development, it will be necessary to have the facility to release water
from the reservoirs; water from Q6 would be discharged to Llyn Padarn, and water from Q1 would be
discharged to the Nant y Betws if necessary. These discharges may occur from releases of water
during valve testing procedures and the release of excess water from direct rainfall onto the
reservoirs.

1.3 DISCHARGE LOCATIONS
1.3.1

Discharge locations for the de-watering operation are the same as for the reservoir relief outlets:
Table 1 – Glyn Rhonwy Pumped Storage Scheme, discharge locations
Reservoir

1.3.2

Discharge Location Waterbody / Watercourse

Discharge Location Grid Ref

Q1 Headpond

Nant y Betws

SH 55110 59660

Q6 Tailpond

Llyn Padarn

SH 57290 61190

These locations are indicated as “spillway infrastructure to Nant y Betws” (Q1) and “spillway
infrastructure” (Q6) on drawing 60332577-SHT-10-ZN00-G-001.

1.4 STRUCTURE OF THE SUPPORTING STATEMENT
1.4.1

This Statement is structured as follows:
· Section 2 Discharge for Construction: Assesses the risks associated with de-watering of the
existing quarries for construction;
· Section 3 Discharge for Operation: Assesses the risks associated with operational discharges.

1.4.2

An application for a Development Consent Order (DCO) has been submitted for this Development
and therefore reference is made to additional supporting information which is contained within the
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Environmental Statement (ES). Reference is made to the location of these documents where
required.

1.5 CONSULTATION
1.5.1

The Applicant submitted a Technical Note on the 17th September 2015 which contained a logic
diagram and schematic – this is shown in Appendix A. This was in response to comments made by
th

NRW on the meeting held on the 15 July 2015 where the requirement for the Q1 relief valve was
queried. Also the applicant wished to clarify and agree the scope of the Nant Y Betws modelling.
1.5.2

A further meeting was held with NRW on the 9th November 2015 specifically regarding the
construction and operational discharges. AECOM prepared a presentation (contained on the CD
attached) which outlined the types of construction and operational discharges, and provided
clarification as required. The agreed minutes of this meeting can be found in Appendix B.

1.5.3

A technical note was then subsequently submitted on the Nant Y Betws flood risk (Appendix C)
which accompanied a justification for a reduction in the number of discharge consent applications for
operational discharges (Appendix D) as per the discussions in the meeting of the 9th November 2015.

1.5.4

NRW responded on the 16th December 2015 agreeing to the minutes of the meeting held on the 9th
November 2015 and also the conclusions of the flood risk technical note (Appendix C). However
NRW did not agree to the reduction of the number of discharge consents from six to four
applications.

1.5.5

Whilst the Applicant still believes the justification (Appendix D) to be true and robust given the
apparent agreement in the meeting minutes, this supporting statement is therefore submitted with the
required six applications for construction and operational discharges. It is anticipated that a
monitoring regime for operational discharges will be agreed to avoid the requirement for any
significant design changes to occur as a result of this requirement from NRW (i.e. to split the spillway
into two pipes to be able to monitor discharges).

1.5.6

All NRW correspondence related to these meetings and technical notes are contained within the
relevant Appendix.
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2 DISCHARGE CONSENTS FOR
CONSTRUCTION
2.1 INTRODUCTION
2.1.1

Both the existing Q1 and Q6 quarries hold water which will have to be drained in order for
construction work to commence. Bathymetry estimates a water depth of 7m in Q1 and 17m in Q6. To
Allow construction, it is proposed to empty (de-water) the former quarries discharging this water from
Q6 to Llyn Padarn SSSI and the water from Q1 to the Nant y Betws, a tributary of the Afon Gwyrfai
SAC.

2.1.2

This section outlines the technical information required to support the application for discharges
during the construction phase, namely the de-watering of the former quarries Q1 and Q6 to enable
construction to begin.

2.2 DE-WATERING VOLUME
2.2.1

The Q1 void currently holds around 5,000m 3 of water. This is a very small volume relative to the size
of the quarry. It may not be necessary to entirely remove this water before the commencement of
construction, it may be preferable to utilise the quarry base as a temporary settlement lagoon for the
groundwater abstracted from the foundation excavations throughout the construction process.
However, we need to have the option to remove the water if necessary.

2.2.2

The Q6 void currently holds approximately 50,000m 3 of water. However there could be a lot of spoil
within Q6 which will be “saturated”(i.e. water filling the space between fragments), therefore the
nominal expected volume has been doubled to 100,000m 3 to represent a worst case. This requires to
be wholly removed to allow the Development to be built.

2.3 DE-WATERING METHOD STATEMENT
2.3.1

The following statement outlines how the existing water will be discharged from Q1 and Q6.
De-watering of Q1 to Nant y Betws

2.3.2

De-watering of Q1 would be by carried out by pumping, using conventional portable pumps, to the
Nant y Betws.

2.3.3

3

Releases of water to the Nant y Betws would be by pumping at a rate not exceeding 0.6 m /s which
is considered appropriate having regard to potential flood risk areas downstream; this is addressed in
Section 2.4. It should be noted that this is a maximum limit which would empty the Q1 in a very short
period of time; the actual pump rate will be dependent on available equipment and construction
programme, and is expected to be significantly less.

2.3.4

Existing water to be removed from Q1 is expected to be appropriately clean; water within Q1 has
undergone settlement of suspended solids within the pit. It is expected that water within the bottom of
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the Q1 pit will contain sediment and this will be treated the same as excavation de-watering.
Settlement of groundwater from site excavations will be carried out before release, groundwater and /
or water from the lower strata of Q1 will be passed through a settlement system or sediment trap
(e.g. “Siltbuster” mobile tanks or straw bale sediment traps).
2.3.5

De-watering of the lower strata and groundwater management on site will be carried out taking
consideration of environmental guidance and best practices; CIRIA publications Environmental good
practice on site guide 4th edition (C741), Groundwater control - design and practice (C515D) and
Poulution Prevention Guidance (PPG), amongst these; PPG5 Works and maintenance in or near
water and PPG6 Working at construction and demolition sites.

2.3.6

Ongoing monitoring of the water quality in relation to sediment and turbidity will be carried out
throughout the operation of pumped discharge to the local watercourse. Pumping can be ceased at
any time if there is thought to be a risk of causing a pollution incident. Further testing of the water
quality may be implemented if deemed necessary.

2.3.7

Pumping for the de-watering operation will only be undertaken during flow conditions in the Nant y
Betws that allow discharge without there being a risk of flooding downstream. The water
management strategy for this discharge is expected to be agreed as part of DCO Requirement 6
which will be agreed with NRW prior to the commencement of works. This will also include the
conditions in which this discharge will be undertaken.

2.3.8

Alternatively, de-watering of Q1 may take place together with the groundwater control and local dewatering required for construction of the dam foundations; i.e. the Q1 pit itself may be used as a
temporary silt lagoon for the site water management requirements, drainage of foundation
excavations etc.
De-watering of Q6 to Llyn Padarn

2.3.9

Due to the potential for UXO within Q6, it is likely that the de-watering will be undertaken by several
floating pumps which will rest on the surface of the water to avoid any impacts from unseen UXO on
the base of the quarry void.

2.3.10 De-watering of Q6 is to be carried out by pumping to the Llyn Padarn. Existing water within Q6 is
expected to be appropriately free from suspended solids for release to the environment; the existing
water within Q6 has undergone extended settlement of suspended solids within the quarry. It is
expected that only water within the bottom (lowest part) of Q6 will contain slate waste. Sediment
sampling has been undertaken in Q6 and no discernible samples could be recovered.
2.3.11 Pumping out of water from the upper strata can be carried out by adjusting the depth to which pump
hoses are lowered within the existing water body; sufficient clearance would be allowed to avoid
disturbing any sediment on the bed. The vast majority of the existing water within Q6 is expected to
be sufficiently free of suspended solids prior to be discharged without requiring treatment or sediment
control measures.
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2.3.12 Water from the lower strata will be treated similar to construction excavation drainage. Water from
the base of Q6 will be passed through a settlement system or sediment trap (e.g. “Siltbuster” mobile
tanks or straw bale sediment traps).
2.3.13 It is likely that temporary pipes will be installed for the de-watering of Q6, placed within a temporary
trench along the proposed route of the spillway to the A4086. It is likely that at the time of dewatering part of the permanent spillway pipework will have been installed under the A4086 and
clearance works will have already been undertaken of the spillway corridor through the existing
vegetation.
2.3.14 The works will be programmed in such a way that once the discharge is complete, the temporary
discharge pipe is removed and the permanent spillway infrastructure is then installed.
2.3.15 De-watering and ongoing water management on site will be carried out taking consideration of
environmental guidance and best practices; CIRIA publications Environmental good practice on site
th

guide 4 edition (C741), Groundwater control - design and practice (C515D) and Pollution Prevention
Guidance (PPG), amongst these; PPG5 Works and maintenance in or near water and PPG6
Working at construction and demolition sites.
2.3.16 Ongoing monitoring of the water quality in relation to sediment and turbidity will be carried out
throughout the de-watering operation including visual checks. Pumping can be ceased at any time if
there is thought to be a risk to Llyn Padarn. Further testing of the water quality may be implemented
if deemed necessary.

2.4 HYDROLOGY & FLOOD RISK
Nant y Betws
2.4.1

For the Nant y Betws watercourse; a range of flows have been estimated using the Flood Estimation
Handbook (FEH) methodology. Peak flow estimates for the watercourse at the Ty’n yr Onnen
campsite rate for various return periods are given in Table 2 below; this gives a range of flows which
are expected to occur at naturally this location as a result of rainfall runoff within the catchment.
Table 2 – Nant y Betws, Peak Flow at Ty’n yr Onnen (Catchment Area 2.15 km2)

2.4.2

Return Period

Peak Flow (m3/s)

2

2.6

5

3.5

Adjusting by area, peak flow at the location of the de-watering outfall is shown in Table 3 below:
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2

Table 3 – Nant y Betws, Peak Flow at de-watering outfall (Catchment Area 0.65 km )

2.4.3

3

Return Period

Peak Flow (m /s)

2

0.8

5

1.1

Peak flow estimates are based on the FEH Rainfall Runoff methodology, for this situation the lower
estimate has been adopted as the more conservative case; i.e. other methodologies ReFEH and IoH
124 give slightly higher peak flow estimates.

2.4.4

It is considered that, without carrying out extensive hydraulic assessment of the downstream
watercourse, a 1 in 2 year flow is typically a within-bank flow which should not be a high flood risk or
cause of flooding to land or property along the Nant y Betws.

2.4.5

For the de-watering of Q1 it is recommended to release water at a rate not exceeding 0.6 m 3/s; this
less than a 1 in 2 year natural flow at the point of discharge, and less than one third of the 1 in 2
return period flow at Ty’n yr Onnen which should be well within the capacity of the watercourse
channel without adverse risk of flooding.

2.4.6

A stilling basin and appropriate scour protection measures will be put in place at the discharge outlet
to prevent localised scour of the bed and riverbanks.

2.4.7

A technical note on flood risk is contained within Appendix C, which has been agreed with NRW
(Appendix E).
Llyn Padarn

2.4.8

De-watering of Q6 is direct to the Llyn Padarn; the expected pumping rate (<1.0 m 3/s) will be
considerably less than the natural inflow to the lake during flood events.

2.4.9

From the National River Flow Archive the Q50 at Nant Peris is 0.56 m 3/s. The catchment of the Nant
2

Peris at Tan-Yr-Allt is significantly smaller (12 km ) than the total catchment contributing to the Llyn
Padarn, 49.0 km2. Adjusting by catchment area we can make an approximate estimate that the Q50
3

th

flow into the Llyn Padarn is around 2.3 m /s. [Q50 (the 50 percentile flow: The flow in cubic metres
per second which is equalled or exceeded for 50% of the time.] The Mean Annual Flood (Qmed) at
the Afon Seiont gauging station at Peblig Mill, the next station downstream from Llyn Padarn is
3

calculated to be 46m /s based on historic records. It is therefore considered that there is negligible
increase in flood risk within the downstream catchment as a result of the de-watering flow.

2.5 ENVIRONMENTAL RISK ASSESSMENT FOR DE-WATERING
Baseline Water Quality Sampling
2.5.1

An initial sampling round of Q6 and Llyn Padarn was undertaken in 2012. A second sampling
programme of both water within the existing quarries and ground water was undertaken from April to
September 2015 as part of the preliminary ground investigation works. The strategy for water
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sampling the quarries, including the frequency, opportunities to sample (especially in Q1) and testing
suite was agreed and approved by NRW in May 2015. This sampling plan is included within
Appendix B.
2.5.2

In addition water quality data for both the Seiont and Gwyrfai catchments were requested from NRW
as part of the Water Framework Directive Assessment which is contained within Volume 3, Appendix
9.1.
Summary of 2015 Water Results

2.5.3

The laboratory results are contained within Volume 3, Appendix 9.4 of the submitted Environmental
Statement. These show that there was no evidence of contamination of the surface waters sampled
and that the water quality was satisfactory. The concentrations for all of the determinands analysed
were below the respective EQS values for ‘freshwater’ where these exist. The electrical conductivity
values were low, ranging between 147 µS/cm in the Q6 lake and 270 µS/cm in standing water in the
Former Munitions Store. The pH value varied between 7.75 and 7.9 and it is considered likely that
the low electrical conductivity of the water in the quarries reflects the absence of any significant
groundwater inflow to the quarries.

2.5.4

Ammoniacal nitrogen concentrations were below the laboratory limit of detection (0.2 mg/l) at all four
locations. The nitrate concentration (as N) varied between approximately 0.4 mg/l and 0.6 mg/l. The
total petroleum hydrocarbons and total PAH (16) concentrations also were below the laboratory limits
of detection for all four samples. The trace metal levels were low for all four samples. The highest
concentrations of the parameters tested generally were reported for the standing water in the Former
Munitions Store.

2.5.5

The water quality in Q6 was very similar to that reported in July 2012. It is understood that there is
no evidence of stratification of the water in Q6. The water in Q6 was circumneutral with an average
pH of 7.59 with moderate to high alkalinity. Electrical conductivity was low at an average of 180
µS/cm. Total phosphate concentrations exhibited a relatively wide range with an average of 31 ug/l,
above the target value of 10 µg/l set for oligotrophic waters under the Habitats Directive quality
guidance (JNCC 2015). Ammoniacal nitrogen concentration were below the laboratory limit of
detection in seven samples, but unusually they were elevated in three others although they were all
still below the WFD standard for Good Ecological Status. COD and BOD were also generally low.
Metals were typically low or reported below the limits of detection, other than dissolved copper and
iron. Dissolved metals, particularly copper can be toxic in aquatic environments and the average
value was 6.51 ug/l which is above the WFD EQS (mean annual) of 1 ug/l bioavailable copper,
although the upper limits for short term concentrations are less stringent and not all of the dissolved
copper would be bioavailable. Dissolved iron concentrations averaged 20 ug/l, but had a wide range
between 4 ug/l and 120 ug/l. If the maximum value was not included the average reduces to 13.4
ug/l, although this still would exceed the annual average EQS for surface waters of 1 ug/l
(bioavailable).
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All organic compounds were reported at below the respective limits of detection, apart from phenols
which were reported at 0.153 µg/l.

2.5.7

The water quality in Q1 was generally similar to that from Q6, although the reported concentrations
were lower.

The water was circumneutral with an average pH of 7.4 with moderate alkalinity.

Electrical conductivity was low at 120 µS/cm and the ammoniacal nitrogen, nitrate and nitrite
concentrations all below the laboratory limit of detection. However, total phosphate levels were on
average 65.5 ug/l, which is above the 10 ug/l Good Ecological Status target for Llyn Padarn.
Chemical and Biological Oxygen Demands were both low. Metal concentrations were generally low
or below detection limits, although like Q6 the concentration of dissolved copper and iron was
elevated above the Good Ecological Status standard for surface waters, but not as much as in Q6
(copper averaged 2.8 ug/l and iron 5 ug/l, although two results were reported below the detection
limit of 4 ug/l and so this is likely to overestimate the average dissolved iron content). Furthermore,
as with the samples from Q6, the only organic compound present above the limit of detection was
phenol at approximately 0.06 µg/l.
2.5.8

Overall, the 2015 water quality results for Q6 were similar to the water quality result reported in July
2012. No water quality sample was collected from Q1 in 2012 due to the difficulties gaining access.
However, these water samples only provide a ‘snap shot’ of water quality, although given the nature
of the water body (i.e. lake) and limited inputs / outputs water quality may be relatively stable.

2.5.9

Therefore it is proposed that the discharge of the existing water within Q1 and Q6 will not cause any
adverse significant effects to the receiving water bodies.
Sediment Release

2.5.10 Sediment sampling was attempted in both quarries but no discernible sediment samples could be
collected for sampling due to the absence of any significant depths of sediment. The lack of any
discernible sediment seems to confirm that the quarries are effectively oligotrophic and therefore
there is an extremely unlikely risk of any eutrophication of Llyn Padarn. However as water will be
present within the slate / spoil waste as the base of the quarries, as a precautionary measure, water
pumped out from the base of the quarries will go through a settlement system or silt trap prior to
being discharged into the receiving water bodies to minimise the risk of sediment release.
2.5.11 As part of the overall DCO application for the Development, a Water Management Plan will be
agreed with NRW in advance of the construction phase commencing. This will be secured as per
DCO Requirement 6.
2.5.12 In addition a Silt Management Plan will be developed as part of the overall Water Management Plan
to outline measures to be taken to minimise suspended solids within the water.
2.5.13 Floating water plantain and spring quillwort, two characteristic species of the Llyn Padarn SSSI, are
sensitive to silt. The effect of sediment displacement in Llyn Padarn on protected species will be
minimised by designing the temporary discharge outlet to sit flush with the lake bed and energy
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dissipating structures can be used to reduce scouring. The health of these species will be monitored
at the discharge point throughout the construction phase when discharges are being made.
2.5.14 Due to the mitigation measures in place, it is proposed that there is limited potential for any
significant adverse effects from the release of sediment during dewatering activities.
Release of Fish / Impacts on Fish
2.5.15 Fish surveys have been undertaken and the results are presented in Volume 3, Appendix 7.19 of the
Environmental Statement. No fish were found in Q1. A total of three sticklebacks and a large eel
were found in Q6. No invasive fish were found.
2.5.16 As a precautionary measure, the abstraction pipes within the quarries will be fitted with screens to
prevent any present fish from being sucked into the filters and pipework. Once the water is
sufficiently low enough, should any further fish be found these will be collected and translocated or
removed appropriately.
2.5.17 The temporary discharge pipe in Llyn Padarn will be installed above the thermocline to avoid any
potential adverse effects on the population of Arctic Char in Llyn Padarn.
2.5.18 Therefore it is considered that there is limited potential for any significant adverse effects on fish,
either from release to or presence within the receiving water bodies.
Bio Security Risk Assessment
2.5.19 An aquatic survey has been undertaken and is contained within Volume 3, Appendix 7.19 of the
Environmental Statement.
2.5.20 No aquatic invasive species were found within the quarries, although Cotoneaster was identified
growing within the rocky outcrops within Q1 and Q6. This will not be disturbed as part of the
dewatering activity but will be removed as part of the quarry wall stabilisation works once the quarries
are drained.
2.5.21 The aquatic survey of Llyn Padarn identified Nuttall’s pondweed (Elodea nuttallii) around the lagoons
on the south-western shore near to where the spillway infrastructure will be located. However the
nearest specimen was approximately 75m away and the presence of this invasive species within Llyn
Padarn does not cause any risk to the Development from any construction phase discharges.
2.5.22 Therefore is it concluded that there is limited potential for any significant adverse effects from
invasive species being transferred to the receiving water bodies.
Water Monitoring
2.5.23 A water monitoring plan will be implemented during the de-watering discharge in line with the Water
Management Plan which is required under DCO Requirement 6. This will involve daily checks on the
discharge location, regular testing (in line with the agreed testing suite) and regular reporting to
NRW. It is proposed that a water monitoring plan is implemented as part of all construction activities,
specifically those that are undertaken within Llyn Padarn, such as the construction of the spillway
infrastructure.
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UXO
2.5.24 Section 2.3.9 outlines the potential for UXO finds. An unexploded ordinance (UXO) report (Zetica,
February 2015) has been commissioned by SPH which identifies that Q6 was previously used to
dispose of ordnance (found in Volume 3, Appendix 8.5 of the submitted ES). NRW have already
provided comment on the February 2015 UXO report.
2.5.25 A second report has been commissioned for Q1, and this is contained with Volume 3, Appendix 8.6
of the submitted ES which concludes that there is a low risk of UXO being encountered in Q1.
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3 DISCHARGE CONSENTS FOR
OPERATION
3.1 INTRODUCTION
3.1.1

This section should be read in conjunction with the technical note contained within Appendix A which
sets out the hierarchy and logic diagram for operational discharges.

3.1.2

The proposed scheme results in the creation of two water reservoirs. An initial discharge to allow the
construction of the scheme will be required together with further ongoing operational discharges.
Initial review of the ongoing operation discharges identified the need for a single licence for each
reservoir as summarised in Appendix D. However, following discussions with NRW based on a
precautionary approach separate discharge consents are required for the relief valve and spillway of
each reservoir. The following section sets out the excess water management strategy and the
discharge consent requirements.
Excess Water Management

3.1.3

During operation, it is considered that any potential effects on water resources would be associated
with the management of “excess water” within the scheme. Optimum operation of the scheme
requires a constant volume of water within the closed reservoir system. If there is more water in the
reservoir system than required, there is said to be excess water. If over time Rainfall > Losses
(evaporation / infiltration) Q1 and Q6 may require the release of excess water arising from direct
rainfall; during normal operation “Excess Water” is to be released to the Llyn Padarn.

3.1.4

Under normal operation the water level in Q1 will remain at or below the top Operational Water Level
(OWL) of 392 mAOD, 1.0 m below the Top Water Level (TWL) of 393 m AOD; TWL is the level of the
reservoir spillway above which water will spill over out of the reservoir.

3.1.5

The Q1 reservoir has more than sufficient capacity to accommodate the direct rainfall from the
Probable Maximum Precipitation (extreme rainfall event for reservoir safety design) within the
reservoir freeboard above the top Operational Water Level without spilling.

3.1.6

Under normal operation the water level in Q6 will remain at or below the top Operational Water Level
of 154 mAOD; 0.5 m below the TWL of 154.5 m AOD. The reservoir has more than sufficient
capacity to accommodate the direct rainfall from the Probable Maximum Precipitation (extreme
rainfall event for reservoir safety design) above the top Operational Water Level without spilling.

3.1.7

Excess water from direct rainfall on both Q1 and Q6 will be managed within the freeboard of the
reservoirs and released from the system via Q6 to the Llyn Padarn.
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Drawdown requirements
3.1.8

An essential component of any raised reservoir is the ability to lower the water level behind the dam
(draw-down); emptying the reservoir to the point where there is no hydraulic load on the structure.
For the purpose of reservoir safety this facility must be available at all times.

3.1.9

When in operation it is not intended to release any significant quantity of water from either reservoir;
Q1 or Q6. In normal operational circumstances the scheme should operate almost entirely separate
from the wider water environment; the only release of reservoir water would be “excess water” when
rainfall onto the reservoirs exceeds natural losses , and the unavoidable periodic release of a small
amount of reservoir water during valve testing.

3.1.10 The main and primary mechanism for draw-down of the Q1 reservoir is through the penstock to Q6.
The penstock pipe has the capacity to provide full draw-down of the entire reservoir in approximately
3

7 hours at a rate in the order of 46 m /s. This is more than adequate to serve the draw-down need
for the Q1 reservoir, which is only below the level of the dam. Similarly drawdown of Q6 would be by
operating the pump cycle to transfer water up to Q1; this can be done at a rate suitable for drawdown of the Q6 reservoir.
3.1.11 However, because of variables in operation and maintenance of the scheme, and the need to have a
draw-down capacity at all times; it is considered prudent to include a facility to lower each of the
reservoirs independent of the penstock and powerhouse.
3.1.12 A relief valve outlet is to be provided for Q1 to allow water to be released to the Nant y Betws.
Drawdown of Q6 is to be available through the same system as allows the release of excess water to
the Llyn Padarn. In short, emergency valve operation is considered an extremely unlikely situation
and SPH wish to clarify that discharge to the Nant Y Betws, other than infrequent small amounts
from valve testing, are not part of the normal operation of the scheme and would be very unlikely,
possibly never in an unplanned situation.

3.2 EXPECTED OPERATIONAL DISCHARGES
Relief valve for Q1
3.2.1

The Development includes a relief valve from Q1 to the Nant y Betws stream which provides a
secondary method for the reservoir to be drained down, if required. This would only occur if the
penstock were unavailable. The relief valve is sized to allow the reservoir to be drawn down to 50%
of the volume impounded by the dam within 7 days. This equates to a flow of approximately 0.60
m3/s.

3.2.2

The relief valve is manually activated; i.e. it will only be opened when the operator intervenes. Such
intervention will only take place in one of two scenarios as follows:
a.

when there is a need to lower the water level behind the dam and the water cannot, for

whatever reason, be drawn down through the penstock to Q6 i.e. it would only be in an unusual
situation when draw-down of the reservoir is required and this cannot be achieved through the
penstock.
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for maintenance: to ensure the valve is operational as part of the dam safety regime, it will

be necessary from time to time to briefly operate the valve.
3.2.3

In short, release of a large volume of reservoir water or emergency valve operation is considered an
extremely unlikely situation and SPH wish to clarify that discharge to the Nant y Betws, other than
infrequent small amounts from valve testing, are not part of the normal operation of the scheme and
would be very unlikely, possibly never in an unplanned situation.

3.2.4

In the maintenance scenario (b above) the discharge would be managed as per the requirements of
the discharge consent. In this scenario the valve can be tested in a controlled manner, when the
flows in Nant-y-Betws and the Afon Gwyrfai are low enough to accept the flows from the reservoir
without causing an increased risk of flooding from the watercourses.

3.2.5

The sensitivity of the Nant Y Betws is acknowledged by SPH, not just from an ecological perspective
(the link to the Afon Gwyrfai SAC) but also the use of the watercourse for private water supplies. As
such, it has been agreed that an Excess Water Strategy will be prepared and agreed as per DCO
Requirement 20 in addition to an additional Requirement which seeks to agree the detailed design of
the outlet to minimise / avoid erosion of the Nant Y Betws.
Spillway for Q1

3.2.6

In the context of other discharges to the Nant Y Betws it is noted that there is the possibility of
discharge to the watercourse from the Q1 dam spillway. Again we would note that the spillway is an
essential reservoir safety feature (requirement of the Reservoirs Act)

3.2.7

The spillways are a safety requirement to prevent incoming water (in this case rainfall) presenting a
risk through raising the water level to the point of overtopping, and are a redundancy feature. There
is no intention to allow the reservoirs to spill from build-up of rainfall at any stage in the operation of
the scheme.

3.2.8

Only after a prolonged period of no operational activity would the build-up of excess water reach the
spill; however this is likely to be extremely rare and dependent on the scheme being out of operation
for a lengthy period.

3.2.9

Each reservoir would eventually spill only incoming rainfall. In the (highly unlikely) event that either
reservoir is allowed to spill, the reservoir will spill direct rainfall as and when it rains. This falls in line
with NRW Guidance How to comply with your environmental permit Additional guidance for: Water
Discharge and Groundwater (from point source) Activity Permits (EPR 7.01), Annex 9 – Regulation
and risk assessment of reservoir releases: “Release of non-polluting surface waters from a reservoir
do not require a permit or consent.”

3.2.10 We are of the view that water (from rainfall) flowing over the reservoir spillway is not considered a
“water discharge activity” under Schedule 21 of the Environmental Permitting regulations.
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Relief valve for Q6
3.2.11 The Development includes a relief valve from Q6 to the Llyn Padarn which provides the primary
means of releasing excess water from the system; this occurs in the event that accumulation of
direct rainfall onto the reservoirs exceeds natural losses such as evaporation.
3.2.12 The relief valve is also there to provide a method for the reservoir to be drained down, if required.
Again, as per Q1, this would only occur if the penstock were unavailable for transfer of water.
3.2.13 Similar to the Q1 Headpond, the relief valve will be sized to allow the reservoir to be drawn down to
50% of the volume impounded by the dam within 7 days. This equates to a flow of approximately 0.3
m3/s, however, given the downstream catchment and discharge location it is possible to increase this
considerably with no adverse downstream impact in terms of flood risk or otherwise.
3.2.14 Similar to the headpond, the relief valve is manually activated i.e. it will only be opened when the
operator intervenes. Such intervention will only take place in one of two scenarios as follows:
a.

when there is a need to lower the water level behind the dam and the water cannot, for

whatever reason, be transferred (by pumping) through the penstock to Q1 i.e. it would only be in
an unusual situation when draw-down of the reservoir is required and this cannot be adequately
achieved through the penstock and pumping arrangement.
b.

for maintenance; to ensure the valve is operational as part of the dam safety regime, it will

be necessary from time to time to briefly operate the valve.
3.2.15 In the maintenance scenario (b above) the discharge would be managed as per the requirements of
the discharge consent.
3.2.16 The sensitivity of the Llyn Padarn is acknowledged by SPH and as such, it has been agreed that an
Excess Water Strategy will be a DCO Requirement 20.
Spillway for Q6
3.2.17 In the context of other discharges to the Llyn Padarn it is noted that there is the possibility of
discharge to the lake from the Q6 dam spillway. Again we would note that the spillway is an essential
reservoir safety feature (requirement of the Reservoirs Act) whose operation is likely to be extremely
rare and dependent on prolonged in-operation of the scheme (penstock) and a build-up of direct
rainfall eventually causing the level in Q6 to increase above the spillway level.
3.2.18 During normal operations water levels within Q6 are to be controlled through the use of the relief
valves as stated in section 3.2.1.1. This will ensure that water levels are kept within the standard
operating levels of the system. Only after a prolonged period of no operational activity would the
build-up of excess water reach the spill; however this is likely to be extremely rare and dependent on
the scheme being out of operation for a lengthy period.
3.2.19 The reservoir would eventually spill only incoming rainfall. This falls in line with NRW Guidance How
to comply with your environmental permit Additional guidance for: Water Discharge and Groundwater
(from point source) Activity Permits (EPR 7.01), Annex 9 – Regulation and risk assessment of
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reservoir releases: “Release of non-polluting surface waters from a reservoir do not require a permit
or consent.” We are therefore of the view that water (from rainfall) flowing over the reservoir spillway
is not considered a “water discharge activity” under Schedule 21 of the Environmental Permitting
regulations.

3.3 EXPECTED OPERATIONAL DISCHARGE VOLUMES
Relief Valve Testing
3.3.1

As part of the normal operation of the scheme it will be necessary to test the relief values; this may
take 5 minutes or so ensure the valves can fully operate. The discharge capacity of the relief valves
3

3

from Q1 and Q6 are 0.6 m /s and 0.3 m /s respectively; volume of water released within a 5 minute
3

3

period is expected to be not more than 180 m from Q1 and 90 m from Q6.
3.3.2

The Inspecting Engineer (appointed under the Reservoirs Act 1975) will give direction on the
regularity of testing of the valves, and the scheme operator will be bound by law to carry this out.

3.3.3

More frequent testing may be carried out if required by the scheme operator; annual testing of the
valves is expected to be the norm.
Spillway and Relief Valve Operation (release of excess water)

3.3.4

As part of the normal operation of the scheme it may be necessary to release excess water from the
system as a result of direct rainfall onto the reservoirs.

3.3.5

The surface area of the reservoirs is approximately 54,000 m 2 and 34,000 m2 for Q1 and Q6
respectively. Average annual rainfall is around 1850 mm, average annual evaporation is expected to
be around 450 mm. ignoring other losses there may be up to 123,000 m 3 of net volume increase
from rainfall. It is intended to release this volume from Q6 to the Llyn Padarn; this will be done on an
irregular basis (rainfall dependant) and at a rate not exceeding the drawdown capacity.

3.3.6

Under normal operation of the scheme all release of water will be from Q6 to the Llyn Padarn under
controlled circumstances; there is no anticipated need to allow the reservoirs to spill or to release
water to the Nant y Betws.
Reservoir Draw-down

3.3.7

Within the lifetime of the scheme there may be occasions where draw-down of a reservoir is
required; this may be directed by the Inspecting Engineer (appointed under the Reservoirs Act 1975)
and the scheme operator will therefore be bound by law to carry this out.

3.3.8

With normal operation of the scheme it will be the preference to transfer water from one reservoir to
the other as the means of draw-down with no release of water from the system.

3.3.9

The volume of water involved in a draw-down will be dependant of the operational need, or as
directed by the Inspecting Engineer, i.e. it may only be necessary to partially lower the water held
behind the dam.
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3.4 HYDROLOGY & FLOOD RISK
Nant y Betws
3.4.1

For the Nant y Betws watercourse; a range of flows have been estimated using the Flood Estimation
Handbook (FEH) methodology. Refer to Paragraph 2.4 above; the location of the Outfall is the same
as for the de-watering operation.

3.4.2

3

The draw-down rate for Q1 (0.6 m /s) it is at a rate not exceeding the 1 in 2 year natural flow at the
point of discharge, and less than one third of the flow of a 1 in 2 return period flow at Ty’n yr Onnen
which should be well within the capacity of the watercourse without adverse risk of flooding.

3.4.3

It is considered that a 1 in 2 year flow is typically a within-bank flow which should not be a high flood
risk or cause of flooding to land or property along the Nant y Betws.

3.4.4

A technical note was submitted to NRW as part of an action requested by NRW in the meeting held
on the 9th November 2015.
Llyn Padarn

3.4.5

Release of water from Q6 is direct to Llyn Padarn; the expected minimum draw-down rate (0.3 m 3/s)
is considerably less than the natural inflow to the lake.

3.4.6

It is considered that the design draw-down rate for Q6 could be increased to in the region of between
0.6 – 1.0 m3/s with negligible increase in flood risk within the downstream catchment as a result of
the released flow. This is to be addressed within the “Excess Water Management Strategy” which
will be agreed with NRW at a later date.

3.4.7

An approximate estimate of the Q50 flow into the Llyn Padarn is around 2.3 m 3/s. The Mean Annual
Flood (Qmed) at the Afon Seiont gauging station at Peblig Mill, the next station downstream from
Llyn Padarn is calculated to be 46m3/s based on historic records. It is therefore considered that
there is negligible increase in flood risk within the downstream catchment as a result of the reservoir
drawdown or release of excess water.
Environmental Management Systems

3.4.8

The type of environmental management system (EMS) that will be implemented is to be determined
at a later date by the scheme operator.

3.4.9

The project description chapter in the Environmental Statement states that an Environmental
Management System (EMS) will be in place for the operational hydro-scheme. Snowdonia Pumped
Hydro do commit to having an environmental policy and management system in place, but this is
subject to confirmation at a later date as to which specific EMS the scheme will implement.

3.4.10 It is envisaged that the electricity generation company operating the developed scheme will establish
an appropriate system.
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3.5 ENVIRONMENTAL RISK ASSESSMENT FOR OPERATIONAL DISCHARGES
Sediment Release
3.5.1

During operation the risk of contamination of receiving bodies by polluted sediment is minimal,
namely due to the height of the discharge pipes above the base of the reservoir; the relief valves are
situated at the base of the dam which is significantly higher than the base of the reservoir pool
(therefore above the water strata possibly containing sediment). Furthermore, because both
reservoirs are non-impounding, i.e. there is no inflowing watercourse, therefore there is no natural
sediment transport system bringing silts and gravel into the reservoir.

3.5.2

Discharges from the release of excess water within the reservoirs would, by design, come from the
relief valves and therefore be water from around mid-depth of the reservoir. This would therefore
would not contain sediment as could be expected form release of water from the base of the
reservoir.

3.5.3

In addition any maintenance draw down or testing of the relief values would release very limited
sediment as there is not expected to be any buildup of sediment behind the valves. Testing of the
relief valves is only to ensure their operation rather than to “scour” the reservoir; that is to regularly
operate a valve in order to release sediment buildup behind the valve to prevent it become blocked.
In this scheme the relief valves are within the upper part of the reservoir and therefore should not be
affected by settled sediment.

3.5.4

The existing quarry pits will be cleared and lined as part of the construction phase, prior to filling of
the reservoir. This lining will potentially continue up the reservoir walls if required. The only source of
sediment will therefore be organic material which may be deposited from above or be blown into the
reservoirs, such as leaves. As discussed with NRW at the meeting on the 9th November 2015, given
the limited potential for material to be brought into the reservoir, especially at Q1, this is not expected
to have the potential for any significant adverse effects on the receiving waters from reservoir
release.
Water Quality

3.5.5

This section should be read in conjunction with the presentation provided on the 9th November 2015
and the minutes of the meeting contained with Appendix B.

3.5.6

As the Development will be filled initially by abstraction from Llyn Padarn and incidental rainfall, the
only potential sources for changes in water quality are:
· Leaching of contaminants from ground water and surface water flow within the system and
adjacent catchment area;
· Accumulation of nutrients in surface water run-off from the quarry catchment; and
· Chemistry changes within the quarry system itself.

3.5.7

Much of the surrounding catchment for the quarries is dominated by the remnants of old slate mines
and quarries. The system is not therefore expected to receive surface water run-off which is rich in
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nutrients like that found in agricultural catchments for example. Levels of phosphates, which are
currently a cause for concern in Llyn Padarn, are therefore not expected to be any higher than the
background levels in the SSSI.
3.5.8

The continual circulation of water within the system will result in a discharge which is sufficiently
aerated. Combined with the current data which suggests that the quarry system is not affected by
heavy metal or other contamination, and situated in a catchment which is not expected to receive
high nutrient inputs, it is expected that the discharge from the system is highly unlikely to have
significant impacts on the water quality of Llyn Padarn. Furthermore, the volume of the expected
average discharge (1200m 3 (maximum) though variable over the year in response to rainfall)
compared with the volume of Llyn Padarn (15,000,000m 3) further reduces the likelihood of significant
impacts. It is therefore considered that any changes in water chemistry is considered to be unlikely.

3.5.9

An operational water monitoring strategy is proposed based on regular monitoring of the water
quality in the reservoirs. This will be used to gain evidence of any trends in changes to water quality
and any variations within the reservoir based on depth, seasonality etc..

The results of the

monitoring will be reviewed and analysed and will form part of the evidence with regard to the water
quality within the reservoirs.
3.5.10 The monitoring requirements and frequency are to be agreed with NRW prior to commissioning.
Water samples will be taken at various depths to establish the variation in water quality based on
depth and any potential variation between water near the surface that would spill over the spillway
and deeper water that would be released through the relief valve. This will be reported on an agreed
frequency and reviewed over time as the Development reaches equilibrium until it is established that
there is no changes in water quality.
Release of Fish
3.5.11 Given the continual operation of the reservoirs it is highly unlikely that fish species will survive within
the reservoirs.
Invasive Species
3.5.12 There is no aquatic invasive species present within the reservoirs. However the Development will be
initially charged with water from Llyn Padarn and will use Llyn Padarn for “topping up” of water levels
at times of losses within the closed system. Therefore there may be the potential for invasive species
to be abstracted into the Development and therefore present prior to any operational discharges.
This could be a potential risk should there be any discharges from Q1 to the Nant y Betws, although
it is highly unlikely that these discharges would occur under normal operational circumstances.
3.5.13 The presence of any new invasive species within Llyn Padarn is likely to occur from third party
activities such as recreational activities where equipment or activities from other aquatic activities is
transferred to Llyn Padarn. Should the presence of a new or existing invasive species be identified
within Llyn Padarn, and there be the immediate or short term likely requirement for any abstraction,
SPH will liaise with NRW over the appropriate action.
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3.5.14 Similarly if invasive species are identified within the reservoirs, then again SPH would liaise with
NRW over the appropriate action.
3.5.15 DCO Requirement 7 required a Bio-Security Plan to be agreed prior to commencement of
construction works.
Change in Water Temperature
3.5.16 Due to the potential issue of temperature spikes in Llyn Padarn as a result of the routine discharges
from First Hydro’s Dinorwig scheme, the Glyn Rhonwy scheme has been designed to be low friction
and fundamentally different from the Dinorwig scheme. The following points outline how the
Development is different from the adjacent Dinorwig scheme and why there is unlikely to be any
significant effect from heated water:
3.5.17 Scale: The scale of the Development is considerably smaller than that of Dinorwig. This is in terms
of both the power output (99.9MW compared to 1800MW) and, more importantly, the volume of
water that is processed and discharged. Llyn Peris is the tailpond for the Dinorwig scheme whereas
Llyn Padarn would only receive intermittent overflow / release from the much smaller Glyn Rhonwy
development. Consequently, any potential impact of the Development will be significantly reduced in
comparison to that of Dinorwig.
3.5.18 Solar exposure: The bathymetry of Llyn Peris, the lower reservoir at the Dinorwig facility, is
relatively shallow and wide. This basin undergoes significant draw-down during operation, exposing
dark rocks to heating from the sun. It may be possible that this is a driver for increased water
temperature in Llyn Peris, as the heat stored is transferred to the surrounding water once re-filled.
The Glyn Rhonwy Development is quite different. The lower volume at Q6 is much more narrow,
deep and shaded. It is therefore more likely that the water in Q6 will remain cool. While Llyn Peris
has an area of around 60 hectares, Q6 has an area of around 3 hectares. Llyn Peris stores
7,000,000m m3 of water, while Glyn Rhonwy will store 1,300,000 m3, so the Development has 1/7th
th

of the volume but 1/20 of the surface area. This very different volume to surface area ratio means
the water in Glyn Rhonwy is much less exposed to the sun than the water of Llyn Peris.
3.5.19 Geothermal gradient: The penstock proposed for the Development is shallower than that used by
Dinorwig. This may be relevant because generally the deeper the tunnel, the warmer it gets with the
average gradient around 25oC to 30oC per km depth. Though heat transfer from the rocks to the
water will be limited by the surface area of contact, and the conductivity of the surrounding rocks, it is
possible that Llyn Peris is warmed by the mountain itself. The tunnels of Dinorwig reach a depth of
some 450m, and are roughly 2.4km long. At Glyn Rhonwy the tunnels will be between 50 and 80m
deep and are around 1.6km long.
3.5.20 Configuration: The configuration of the Development is considerably different. Once the water has
passed through the turbine it will flow into Q6 where it will be stored until it is pumped back up to Q1.
Only when there is excess water, during or after periods of high rainfall, will discharge from the
Development into Llyn Padarn be required. The scheme has also been designed to be low friction,
minimising the warming of water used in the system.
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Technical Note to NRW on Requirement for Relief Valve at Q1 reservoir
and scope of flow modelling for Nant Y Betws

1

60334725
17th September 2015

Purpose of the briefing note
Further to a meeting held with NRW on the 15th July 2015, with Gwynedd Council also in
attendance, NRW queried the requirement for the relief valve at the upper reservoir.
It was agreed that any potential releases from the upper reservoir would be described and also
modelled. This information would be provided in the consent applications for the operational
discharges which may be required from Q1.
This briefing note seeks to:
a. clarify the requirement for the relief valve, including how and why it will be used
b. clarify the difference between relief valve operation and overflow operation, and
c.

2

inform the level of modelling required to inform the consent applications.

Requirement for Relief Valve at Q1
The proposed scheme includes a relief valve from Q1 to Nant y Betws stream.
An essential component of any raised reservoir is the ability to lower the water level behind the
dam (draw-down); emptying the reservoir to the point where there is no hydraulic load on the
structure. For the purpose of reservoir safety this facility must be available at all times.
The main and primary mechanism for draw-down of the Q1 reservoir is through the penstock to
Q6. The penstock pipe has the capacity to provide draw-down of the reservoir in approximately
7 hours at a rate in the order of 46 m 3/s. This is more than adequate to serve the draw-down
need for the Q1 reservoir.
However, because of the variables in operation and maintenance of the scheme, and the need
to have a draw-down capacity at all times; it is considered prudent to include a facility to lower
the reservoir independent of the penstock and powerhouse.
Therefore the relief valve in the dam provides a secondary method for the reservoir to be
drained down, if required, with water being discharged to the Nant y Betws. This will only occur
if the penstock was unavailable. The relief valve is sized to allow the reservoir to be drawn
down to 50% of the volume impounded by the dam within 7 days. This equates to a flow of
3
approximately 0.60 m /s.
The relief valve is manually activated i.e. it will only be opened when the operator intervenes.
Such intervention will only take place one of two scenarios as follows:
a. when the there is a need to lower the water level behind the dam and the water cannot, for
whatever reason, be drawn down through the penstock to Q6 i.e. it would only be in an
unusual situation when drawdown of the reservoir is required and this cannot be achieved
through the penstock.
b. for maintenance; to ensure the valve is operational as part of the dam safety regime, it will
be necessary from time to time to briefly operate the valve.
In short, emergency valve operation is considered an extremely unlikely situation and SPH
wish to clarify that discharge to the Nant Y Betws, other than infrequent small amounts from
valve testing, are not part of the normal operation of the scheme and would be very unlikely,
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possibly never in an unplanned situation.
In the maintenance scenario (b above) the discharge would be managed as per the
requirements of the discharge consent. In this scenario the valve can be used in a controlled
manner, when the flows in Nant-y-Betws and the Afon Gwyrfai are low enough to accept the
flows from the reservoir without causing an increased risk of flooding from the watercourses.
The sensitivity of the Nant Y Betws is acknowledged by SPH, not just from an ecological
perspective (the link to the Afon Gwryfai Special Area of Conservation (SAC)) but also the use
of the watercourse for private water supplies. As such, it has been agreed that an Excess
Water Strategy will be a Requirement of the DCO in addition to an additional Requirement
which seeks to agree the detailed design of the outfall to minimise / avoid erosion of the Nant Y
Betws.
We trust that this clarifies the requirement for the relief valve and its use. Please see attached
Logic Diagram, Figure 1 Operational Flow Chart and also Table 1 which accompanies Figure 1
for further information.
3

Requirement for a Spillway at Q1
In the context of other discharges to the Nant Y Betws it is noted that there is the possibility of
discharge to the watercourse from the Q1 dam spillway (also known as the overflow). Again we
would note that the spillway is an essential reservoir safety feature (requirement of the
Reservoirs Act) whose operation is likely to be extremely rare and dependent on prolonged
inoperation of the scheme (penstock discharge route) and a build up of direct rainfall eventually
causing the level in Q1 to increase above the spillway level.
Under normal operation the water level in Q1 will remain at or below the Maximum Operational
Water Level of 392 mAOD; 1.0 m below the overflow level of 393 m AOD.
The reservoir has more than sufficient capacity to accommodate the direct rainfall from the
Probable Maximum Precipitation (extreme rainfall event for reservoir safety design) above the
Maximum Operational Water Level without spilling. Any excess water from direct rainfall will be
released from the system via Q6 to Llyn Padarn.

4

Scope for the Discharge Consents & Nant Y Betws Modelling
It has been agreed that several consents are needed for the operational discharges from both
Q1 (infrequently) and Q6. The following outlines the scope of the information to accompany the
consent applications and comment from NRW is welcome to avoid any delays in new requests
for information through the determination process:
1. Provide an outline de-watering methodology (including proposed pollution prevention
measures) for the de-watering of Q1 and Q6, based on the initial water quality results and
an assumed working method.
2. Provide accompanying documentation and figures to describe the proposed works, the
operational regime and the expected releases of water to the environment.
3. Provide an Environmental Risk Assessment (following the EA / NRW Horizontal Guidance:
H1 Environmental risk assessment for permits) for dewatering and releases of water from
the system (relief valve and spill).
4. We will prepare a design which will comply with the requirements of the Reservoirs Act,
including the appointment of a Construction Engineer in accordance with the Act. The
Construction Engineer will confirm the suitability of the spill and relief arrangements.
5. Provide an estimate of the likely, maximum and typical flows and durations that could be
expected to be released from the system. This will be based on the outline spill / relief
arrangement and our understanding of the operational regime. A hydrological assessment
of the Nant Y Betws will also be undertaken to evaluate the likely flood flows which are
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expected to arise within the catchment from time to time.
6. Prepare construction and operational water monitoring and sampling programmes.
7. Analyse and summarise water quality results against EQS.
Point 5 outlines the modelling assessment to be undertaken on the Nant Y Betws and which
will form the basis of the Excess Water Strategy.
5

Consents required
The following discharge consents will be applied for:
1) Q1 De-watering (construction phase)
2) Q6 De-watering (construction phase)
3) Q1 release of water (overflow of excess) or through the relief valve (for
maintenance or in an emergency draw down situation)
4) Q6 release of water (overflow of excess) or through the relief valve (for
maintenance or in an emergency draw down situation)
We believe than the release of excess water (from direct rainfall) can be considered together
with the spill as these are fundamentally interrelated.

Page 3 of 4

Doc. F6/05

Technical File Note
Table 1
Reservoir

Operation

Q1 Headpond

Normal Operation

Unusual
Circumstance

Q6 Tailpond

Normal Operation

Unusual
Circumstance
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Inflow
from
Direct
Rainfall.
All
direct
rainfall
accommodated within
the 1.0m
between
MOWL and TWL.
Drawdown Condition

Prolonged inflow over
time
from
Direct
Rainfall,
with
no
transfer of water to Q6.
i.e. WL allowed to build
up to TWL.
Drawdown Condition,
without
means
to
transfer water from Q1
to Q6.

Direct Rainfall and
excess water from Q1.
All direct rainfall is
temporarily
accommodated within
the 1.0m
between
MOWL and TWL.
Drawdown Condition

Prolonged inflow over
time
from
Direct
Rainfall,
with
no
transfer of water to Q1.
i.e. WL allowed to build
up to TWL.
Drawdown Condition,
without
means
to
transfer water from Q1
to Q6.

Management and Release of
Water
Water transferred from Q1 to Q6
and returned by pumping to
MOWL. i.e. excess water remains
within Q6.

Water transferred to Q6.
i.e. no release of water to the
environment.
Direct Rainfall may discharge to
Nant y Betws via overflow if Q1
exceeds TWL.

Water discharged from Q1 to
Nant y Betws; water released via
Relief Valve at an appropriate rate
(in consideration of flood risk
downstream) until WL below the
dam level.
Excess water released to Llyn
Padarn.

Water transferred to Q1, and/or
water released to Llyn Padarn.
Preference would be to transfer
water to Q1 for future use rather
than release to Llyn Padarn.
Direct Rainfall may discharge to
Llyn Padarn if Q6 exceeds TWL.

Water discharged from Q6 to Llyn
Padarn via Relief Valve at an
appropriate rate (in consideration
of flood risk downstream) until WL
below the dam level.

Disclaimer - This flow diagram
should be only read in
conjunction
with
the
accompanying Technical Note
Q1 Head Pond Reservoir: Normal
Maximum Operational Water
Level of 393.0m AOD
Rainfall with runoff into Q1 Head
Pond Reservoir
Q1 Head Pond Reservoir:
Normal Water Level Fluctuations
contained within available 1m
freeboard (water level between
393.0m and 394.0m AOD)
Extended rainfall event with
runoff into Q1 Head Pond
Reservoir raising water level to
>394.0m AOD

Normal PSH System Operation:
Release to Q6 Tail Pond
Reservoir from Q1 Head Pond
Reservoir (before overflow)

Q6 Tail Pond Reservoir: Normal
Water Level Fluctuations
contained within available 0.5m
freeboard (water level between
154.0m and 154.5m AOD)

Q6 Tail Pond Reservoir: Water
level at or above overflow level

Unusual Operational Situation:
Can’t operate penstock to
discharge from Q1 to Q6

Overflow
Operable:
Q1 Head
Pond
Reservoir:
Discharge
to Nant-yBetws via
Overflow

Emergency Situation:
Critical safety issue with Q1 dam
and can’t discharge to Q6 via
penstock

Overflow
Inoperable

Q1 Head Pond Reservoir
controlled discharge to Nant-yBetws via Relief Valve
Normal
Operation:
Q6 Tail Pond
Reservoir:
Discharge to
Llyn Padarn via
Overflow

Emergency
Situation:
Critical safety
issue with Q6
dam or overflow
is inoperable:
Controlled
discharge to
Llyn Padarn via
Relief Valve
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th
Minutes of 9 November
2015 Meeting

Snowdonia Pumped Hydro Ltd.

AECOM

Meeting Minutes
Project:

Glyn Rhonwy Pumped Storage DCO

Job No/Ref:

60334725

Purpose:

Environmental Permit Application for
Operational Discharges

Date held:

09/11/205

Held at:

NRW Maes Y Ffynnon offices, Bangor

Made by:

Present:

Catherine Anderson, AECOM

CA (AECOM)

Distribution: All attendees

Dylan Huws, AECOM
Gareth Thomas, NRW
David Wilby, NRW
Huw Jones, NRW
Emyr Gareths, NRW
On Telecon: David Holmes, Snowdonia Pumped Hydro
Chris Williamson, Snowdonia Pumped Hydro
Julie Drew-Murphy, Snowdonia Pumped Hydro
Terry Gulliford, NRW
Apologies:

Iwan Huws, NRW
Sian Williams, NRW

No.

Item

1

Introduction

1.1

Introductions and apologies made

1.2

CA outlined the five points of discussion:
·

Action By

Presentation by AECOM to explain the operation of the scheme:
1. Set out the scheme operation and outline the methodology of
managing excess water (direct rainfall).
2. Set out maximum release flows and give estimated quantities of
overall maximum excess water expected to be released from
the scheme (annually).

1.3

·

Explain rationale behind only applying for one consent per reservoir “Release of non-polluting surface waters from a reservoir do not require
a permit or consent” therefore water from the spillway should not need
permit or consent.

·

Question for NRW - How are existing reservoirs regulated and what
environmental permits are currently held by existing reservoir owners
under EPR 2010?

·

Question for NRW - Please explain why water (rainfall) from the
reservoir spillway requires a discharge consent? Annex 9 – Regulation
and risk assessment of reservoir releases: “Release of non-polluting
surface waters from a reservoir do not require a permit or consent”

·

How are the Excess Water Management Strategy and Bio-security Risk
Assessment to be secured, as these are also DCO Requirements?

CA explained outlined that the DCO application had been submitted to the
Planning Inspectorate and that this was currently being reviewed with the
th
deadline for Acceptance being the 19 November. SPH had submitted DVDs of
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the submission to NRW for information purposes whilst awaiting the formal
Acceptance.
CA confirmed that the only difference between those received by NRW for
information to those formally received once accepted will be one Appendix
(Appendix 2.5 Draft Environmental Statement) has been split further to allow
PINS to upload to their website and the addition of the welsh translation
documents.
2

Presentation from AECOM

2.1

DH outlined the purpose of the presentation and that the figures are for
illustrative purposes. The presentation was a schematic overview of the scheme
and the operational discharges that would be required. The main reason for this
meeting is to discuss the operational discharges.
DH outlined that dewatering of the quarries was needed. Q1 would be into the
Nant Y Betws and Q6 into Llyn Padarn. SPH recognise that discharge consents
would be required for these discharges.

2.2

EG enquired about the spillways. DH outlined that both reservoirs are nonimpounding and the spillways themselves would act as bellmouth pipes.

2.3

DH outlined the animation on slide 10 which shows the Development being
“charged” with 1,300,000m 3 from Llyn Padarn. There is no abstraction from Nant
Y Betws.
DH outlined this Development is a closed system, with little if any interaction with
the wider catchment. There are natural catchments which will collect rainfall, and
when this rainfall exceeds the losses (either through drainage or evaporation)
then that’s when the normal operational discharges will be required.
When this rainfall collects, there is sufficient freeboard within the Development in
each reservoir to store this excess water. This will be discharged to Llyn Padarn
when there is no flood risk present i.e. outside a flood event

2.4

HJ asked about the rate of discharge. DH outlined that this is explained later in
the presentation but there are requirements due to Reservoir safety on how
quickly the Development can draw water down but normally can be over a
prolonged period.

2.5

EG asked whether there would be any discharges from Q1 under normal
operating conditions. DH said no, the water needs to be kept within the system.
If there were to be normal operational discharges, the primary point of discharge
would be to transfer the water to Q6 (i.e. to generate power), and discharge
through Llyn Padarn.

2.6

DH outlined the reservoir draw down process on Slide 17 and the fact it is a
safety function. To ensure safety, these relief valves will be tested for
maintenance and therefore operated to demonstrate reservoir safety, These
valves are opened and run until the water is clean, which means they would be
opened for a matter of minutes. It is unlikely that these would have much
sediment due to the orientation of the valves. Plus the reservoirs would have
been in daily operation and so would have very little time for any sediment to
settle.
EG asked about topping up of the water lost. DH stated that the losses could be
3
a few hundred cubic metres, so in comparison to the 1,300,000m available in
these reservoirs, it would not be an issue.
DH outlined if the water needed to be drawn down, then the primary means
would be to discharge through the penstock to Q6 and vice versa. This has an
operational benefit as the Development would generate
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2.7

DH outlined that if there are abnormal circumstances, there are various
mechanisms in place should the system not be running for a long time or a
prolonged rainfall event. If the penstock is not available, then relief valve
arrangements would release – Q1 to Nant Y Betws, Q6 to Llyn Padarn.
HJ asked about the volume of water in the case reservoir safety. DH confirmed
that the relief valve arrangement can release the water behind the dam. The
penstock would release water beneath the dam.
GT asked about the life span of the penstock. CA confirmed that the
Development has a potential lifespan of 125 years (with maintenance) and that
is what has been assessed in the Environmental Statement.
DH reiterated that normal operation would involve the penstock. In the cases
that the penstock was not available, in abnormal circumstances the relief valves
would draw water down to the bottom of the dam. An extreme scenario would be
where the Development hasn’t been run for a long time and there is a prolonged
extreme weather event, the spillways would then be activated. However this
would be no different than the natural catchment runoff at present given the
small contributing area.
EG enquired about the current situation as Q1 is not full. CA clarified that Q1
has a very existing small pond, about 7m deep.
HJ asked whether the base of the quarry will be sealed. DH confirmed that this
will be confirmed once the infiltration test results of the secondary ground
investigation has been completed prior to construction. It will be key to minimise
any losses to keep the closed system filled, given the standing water within Q1
and Q6, infiltration is probably low. However given the additional head of water,
lining may be required.

2.8

DH outlined that there is ponding water in Q1, approximately 5000m 3. In Q6
approximately 100,000m 3 taking account of saturated spoil. This will need to be
dewatered. Water sampling has been undertaken and contained within the
submitted Environmental Statement and be subject to existing regulatory
controls.

2.9

In summary, DH outlined the mechanisms in place which have been previously
provided to NRW in the operational discharge technical note. These include the
use of the freeboard and discharge through the penstock in normal
circumstances, maintenance discharges, and also abnormal and extreme
scenarios comprising reservoir safety.
GT asked about the timescales to use the freeboard under normal rainfall
conditions. DH stated that it would take weeks or months to use the freeboard.
There would be two scenarios to manage that excess water, either to use the
freeboard up to spill level, or use the relief valves to relieve the pressure on the
reservoir and release when there is an appropriate time to do so i.e. no flood
risk. CA added that the Development would also be in operation during this
period and so the penstock would have been in use, and so discharge into Llyn
Padarn.
3

DH stated that the penstock will draw down at 46 m /s and this will be over the
course of the reservoir draw down. Operationally this would be up to 7 hours. If
the reservoirs are to be draw down by 50%, this would take 7 days and is in line
with standard guidance. To achieve this draw down at Q1, this would be at a
rate of 0.6 m3/s and at Q6, this would be 0.3 m 3/s. This is significantly less than
the penstock capacity and would take longer, and so demonstrates why the
penstock would always be the primary method of draw down between the
reservoirs.
Therefore at the point of discharge on the Nant Y Betws, this would be at
0.6m3/s. The natural flow of the catchment is 0.8m 3/s in a Qmed so the flows
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from operational discharges would not exceed those during a frequent flood
event, and that it would be less than that from the natural catchment in such an
event. Any discharges would also be dissipated by the time it would reach the
caravan park.
EG what receptors have you considered other than the caravan park.
DH confirmed that its the first receptor from the discharge point. The flow at the
caravan park is also greater at the discharge point due to the additional
catchment (approximately 2.5m 3/s in the Qmed) based on the larger catchment
area.
DH continued that there is no intention to spill. Any “spilled” water is lost water
and therefore lost revenue. Any discharges would be considered, as per
EA/NRW guidance, to be non-polluting water. The spillway is a redundant
measure to ensure reservoir safety, as having a dam at risk is a far greater risk
scenario.
DH concluded the presentation and point one of this agenda point. With regards
to the second point the maximum releases have been outlined in the
presentation with Q1 at 0.6m/s and Q6 at 0.3m/s.
2.10

EG agreed that the flows would not lead to flood risk at the caravan site, as long
as its timed not to coincide with a flood event. Would need to have some
operational rules.
CA asked whether this would be part of an Excess Water Management Plan.
This is to be secured via DCO Requirement as part of the DCO process
EG agreed that it needs to be secured appropriately and DCO is the best
mechanism. EG continued that it may be worth having a look at other structures
and that a walkover study should be undertaken. Recognise that its mainly
farmland, forestry tracks and roads so culverts may be undersized and therefore
could be constraints.
DH confirmed that informal or private access arrangements have not been
looked, just main highways. Its primarily upland areas but agreed to review and
confirm in the applications.
EG had no further comments on the flood risk.

2.11

DH asked whether it is accepted that as the spillway will be natural runoff, will an
application still be needed? GT and DW stated that due to unknown nature of
the water to be within the closed system, NRW are minded to still require the
application for spillway discharge.
CA enquired as to what further information is required as baseline water
sampling has been collated and is included within the Environmental Statement.
DW outlined that the guidance relates to open system reservoirs, and not in the
case of this Development, which is a closed system.
CA stated that the Development is being charged with water from Llyn Padarn
and the water quality of this catchment is not in question.
DW and HJ outlined that its not clear how the water travelling between the two
reservoirs in operation may change due to outside interaction such as vegetation
and sediment coming into the quarries.
GT stated that construction works may change the water quality.
DH and CA responded outlining that the quarries would have been completed
and finished prior to the charging from Llyn Padarn. The stabilisation works will
have been completed. This Development is a closed pressurised system, plus
there are very small contributing catchment areas and sediment source, and so
the likelihood of there being any significant changes in water quality which aren’t
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covered by regulatory controls is very unlikely.
HJ the request for a discharge consent is sought as assurance for the water
quality being discharged, not only back to Llyn Padarn but also potentially cross
contaminated as well to the Gwyrfai.
CW asked whether if after continual demonstration that water quality was not
being degraded during operation, could the consent be surrendered or
removed?
HJ stated that it could be possible but it’s all an unknown at this stage. There is
a concern as well that vegetation that gets blown into the reservoirs will be
pulverised by the turbines, and could form a basis for algae growth.
CA reiterated that the water does not get oxidised travelling from one reservoir
to the other due to the highly pressurised system, so there is no additional air.
HJ agreed
CA stated that whilst the point is noted, the potential for leaf litter is considered
to be minimal, especially at Q1. Also the trees surrounding Q6 will be removed
to facilitate a safe working environment and to enable the stabilising works.
Therefore we consider the risk from this to be very small during operation, and
so we could keep the requirement for spillway discharge consent under
consideration and to be demonstrated through the operational water quality
sampling? CA stated that this seems a very precautionary approach and asked
HJ whether the water quality and cross catchment issues where the main
concerns, or has this presentation helped to alleviate these concerns?
HJ the presentation does assist but the consents are still required. The concern
is that organic matter will get into the system and be constantly moved around.
CA asked what further mitigation may be required and added to the
environmental risk assessment within the consent applications. There are a lot
of duplication – would be able to reference the detail in DCO to avoid
duplication?
GT agreed it was fine to reference the DCO information
2.12

CA asked DW for absolute clarity the terminology to use – SPH are applying for
discharge consents under the Environmental Permitting Regulations 2010
DW and TG confirmed this to be the case for the two construction and four
operational discharges
DH asked about the four operational discharges – is there a requirement for four
operational applications as they are not polluting discharges and the spill would
only happen if the water had been building up, not released through the
penstock and would only be released as a safety measure? One discharge
method is in a controlled manner, and the other is there as a backup safety
measure. It is exactly the same design of a kitchen sink – with the plug hole
acting as the relief and the spill valve acting in the same way stopping the sink
from overflowing. Essentially, if there is a belief that the water is going to mix
and not going to be the non-polluted runoff from the small catchment, then its all
the same water, and should counted as one consent application. If there is a
belief that the what is not going to mix in that timescale, then the spillway does
come under the non-polluting discharge and therefore not required as its nonpolluting.

AECOM

HJ requested that this is submitted in writing to NRW with justification, so that a
formal response can be provided.
CA this would be submitted prior to the application submission and be applicable
for Q1 and Q6.
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2.13

CA asked if cross contaminated is still a concern
HJ confirmed yes it does, especially from invasive species given the recreational
use of Llyn Padarn from something like vampire shrimp. There would need to be
measures in place to avoid any contamination of neighbouring catchment
CA confirmed that invasive species had been undertaken and are included
within the submitted Environmental Statement. No invasive species have been
found. It was also stated by CA that it would be unrealistic to try and assess the
impact of an invasive species, not currently present within Llyn Padarn and an
action totally unrelated to the Development. It is highly unlikely that any invasive
species which may be brought into the Development from top up abstractions
are unlikely to survive at the depth of the intake and penstocks within the
reservoirs, let alone going through the turbines / pumps. What other assurance
can SPH provide?
HJ outlined that there would need to be a statement that should invasive species
be found in Llyn Padarn, that SPH would work together with NRW on an Action
Plan
CA confirmed that this already a DCO Requirement and will be referenced within
the permit applications / risk assessment.
DH asked about Dinorwig operational discharges
HJ stated that Dinorwig was consented way before any of these issues became
known. Plus Llyn Peris does not have the level of recreational activity than Llyn
Padarn has. It will be the recreational uses that cause the greatest risk to the
biosecurity of Llyn Padarn.
CA asked if there is any management plan for bio-security.
HJ confirmed that Parc Padarn will be responsible for the recreational uses.

2.14

DH asked for clarification on the term “modelling”. AECOM have undertaken
hydrological modelling for the purposes of the discharge consent application for
the Nant Y Betws. To try and hydraulic model this watercourse would be very
difficult due to its flashy nature.
EG noted that the requirement for looking at structural pinch points such as
undersized culverts to demonstrate this.
DH noted that the Gwyrfai catchment is significantly greater than Nant y Betws
and therefore Nant y Betws only plays a small part in flood flows downstream of
the confluence.
EG agreed.
DH to dewater Q1, its 5000m 3 and which would only take a few hours to dewater
3
based on the 0.6m /s rate. Reality is that it would be carried out over a longer
period of time.
EG confirmed that NRW would need another management strategy to provide
assurance that the dewatering would not be undertaken inappropriately. It would
need to be secured.
CA suggested the Excess Water Management Strategy is more operational but
it could be undertaken through Water Management Plan or Construction Code of
Practice, both of which are DCO Requirements. CA requested that this is
included within the first response NRW provides, that a construction phase
pumping strategy.
End of Meeting
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Water Management at Glyn Rhonwy: Scheme Schematic
Optimum operation of the scheme requires a constant volume of
water within the closed reservoir system.

Rainfall

Evaporation

If there is more or less water in the reservoir system than
required, there is said to be Excess Water or a Shortage of Water.
If over time Rainfall > Losses (evaporation / infiltration):
Positive “Excess Water” is to be released to the Llyn Padarn

Upper Working Level

Q1
Headpond

If over time Rainfall < Losses (evaporation / infiltration):
Negative “Excess Water” will require the closed scheme to be
toped-up
Rainfall

Evaporation

Lower Working Level

Infiltration / Seepage

Q6
Tailpond

Power
Station

January 18, 2016

Llyn Padarn
Initial Fill &
Top-up ( - Excess
Water)

Infiltration / Seepage

Presentation Title

Release of
+ Excess Water
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Excess Water: Release of +Excess Water
Top Water Level (TWL) = Spill Level
Upper Water Level (UWL) = Upper Operating Level
Freeboard = available storage between UWL & TWL

Q1 HEADPOND
Excess water within system
managed within freeboard of
reservoir, i.e. no spill:
Then released to Llyn Padarn

Q6 TAILPOND

Rainfall > Losses
Excess Water released to Llyn Padarn

Presentation Title

January 18, 2016
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LLYN PADARN

Reservoir Safety Requirements
For reasons of reservoir safety, each reservoir must have:

Rainfall

• Facility to lower the water level impounded by the dam.
• Facility to allow incoming rainfall to leave the system in a safe
manner (spill).

Evaporation

Spill
TWL
UWL

Q1
Headpond

Relief
Valve

Rainfall

Evaporation
Spill

LWL

TWL

Infiltration / Seepage

Q6
Tailpond

Power
Station

January 18, 2016

Valve
Initial Fill &
Top-up ( - Excess
Water)

Infiltration / Seepage
Presentation Title

Release of
+ Excess Water
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Llyn Padarn

Reservoir Draw-down
Under Normal Circumstances
• Drawdown of Q1 is by transfer of water
from Q1 to Q6
• Drawdown of Q6 is by transfer of water
from to Q1
Q1 HEADPOND

Only Under Abnormal Circumstances, such
as if the Penstock were unavailable, would
drawdown of Q1 or Q6 required release of
water from the system.

Q6 TAILPOND

Use of Penstock
unavailable

Presentation Title

January 18, 2016

Page 20

LLYN PADARN

Spill of Positive (+) “Excess Water”
Only after a prolonged period of no operational activity would the
build-up of excess water reach the spill. Each reservoir would
eventually spill only incoming rainfall

Q1 HEADPOND
Excess water
within system

Q6 TAILPOND

Rainfall > Losses =
Build-up of + “Excess Water”

Presentation Title

January 18, 2016
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LLYN PADARN
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Hydrology & Flood risk – Nant y Betws
1.1

Nant y Betws watercourse, Property and Infrastructure
Existing properties and other infrastructure on the Nant y Betws before the confluence with the
Afon Gwyrfai are summarised shown in Table 1 below:
Table 1 – Property and infrastructure adjacent on the Nant y Betws
Item

Location (NGR)

Distance from Q1 outlet
(m)

Forestry Track Crossing 1

255190, 359670

65 m Upstream

Forestry Track Crossing 2

255070, 359650

55 m Downstream

Tyn y Ceunant (farm /
residential property)

253680, 359100

1500 m Downstream

Tyn yr Onnen (farm /
campsite)

253400, 358950

1850 m Downstream

Access track to Ffridd Felen

253200, 358950

2070 m Downstream

Dol Erddi Road Bridge

253170, 358950

2100 m Downstream

Sewage works

252900, 359000

2400 m Downstream

Confluence with Afon
Gwyrfai

252800, 358900

2500 m Downstream

There are no known flow restrictions on the watercourse, natural or otherwise, on the reach
between the forestry track crossings and the Tyn yr Onnen campsite. There may be boundary
crossings, i.e. walls or fences which cross the watercourse, although none appear on maps or
aerial photographs of the area. For such boundary crossings, the riparian owner has
responsibility over maintaining them to prevent it becoming an obstruction to flow in the
watercourse.
1.1.1

Forestry Track crossings:
There are two existing watercourse crossings (forestry tracks) on the Nant y Betws in close
proximity to the outfall location.
Crossing 1 is upstream of the outfall and is therefore unaffected by any flow discharged from Q1.

Technical Note
Crossing 2 is to be removed and replaced a short distance upstream as part of the access track
arrangement for the proposed hydro-scheme. The access track arrangement for the scheme
requires two new watercourse crossings, 25 m and 630 m downstream of the discharge location.
These can be designed appropriately to suit the location and the scheme requirements.
Downstream of the forestry area there are no watercourse crossings or other property /
infrastructure until Tyn y Ceunant. The new crossings, and the adjacent land, will be under the
ownership / responsibility of the scheme operator therefore there are will be no affected 3rd party
watercourse crossings within the upper reach of the Nant y Betws.
1.1.2

Properties
The Tyn y Ceunant property lies on the steeper part of the hillside; although in close proximity to
the Nant y Betws it lies on ground significantly higher than the adjacent streambed. This property
is not considered to be at risk of flooding from low return period flow within the watercourse.
There is one small private watercourse crossings within the Tyn yr Onnen farm & campsite. This
is a private crossing for access to buildings and land on the opposite side of the watercourse to
the farm building.
The capacity of the watercourse channel is not known, however it is considered sound to make
the assumption that a regular high flow event, such as can be expected every other year, should
not cause flooding to property including the Tyn yr Onnen farm & campsite.
There are no properties on or adjacent to the Nant y Betws downstream of Tyn yr Onnen which
are considered to be at risk from the watercourse.

1.2

Hydrology & Peak Flow
For the Nant y Betws watercourse; estimations of a range of natural flows or varying rarity have
been calculated using the Flood Estimation Handbook (FEH) methodology. Peak flow estimates
for 1 in 2 and 1 in 5 year return period flood flow at the Ty’n yr Onnen campsite are given in
Table 2 below; this gives a range of flows which are expected to occur at naturally this location
as a result of rainfall runoff within the existing catchment.
2

Table 2 – Nant y Betws, Peak Flow at Ty’n yr Onnen (Catchment Area 2.15 km )
Return Period

Peak Flow (m3/s)

2

2.6

5

3.5

Adjusting by area, peak flow at the location of the Q1 outfall (and Q1 dewatering discharge) is
shown in Table 3 below:
Table 3 – Nant y Betws, Peak Flow at de-watering outfall (Catchment Area 0.65 km2)
Return Period

Peak Flow (m3/s)

2

0.8

5

1.1

Technical Note
Peak flow estimates are based on the FEH Rainfall Runoff methodology, for this situation the
lower estimate has been adopted as the more conservative case; i.e. other methodologies
ReFEH and IoH 124 give slightly higher peak flow estimates.
It is considered that, without carrying out extensive hydraulic assessment of the downstream
watercourse, a 1 in 2 year flow is typically a within-bank flow which should not be a high flood
risk or cause of flooding to land or property along the Nant y Betws.
1.3

Peak Flow released form Q1
The Headpond (Q1 reservoir) includes a relief valve discharging to the Nant y Betws; this
provides a secondary (backup) method for the reservoir to be drained down if required. This
would only occur if the penstock were unavailable. The relief valve(s) is sized to allow the
reservoir to be drawn down to 50% of the volume impounded by the dam within 7 days. This
equates to a flow of approximately 0.60 m 3/s.
This is less than the natural peak flow of a 1 in 2 year high flow event at the point of discharge,
and less than one third of the 1 in 2 return period flow at Ty’n yr Onnen. It is expected that this
should be well within the capacity of the watercourse channel without causing adverse risk of
flooding.
For the de-watering of Q1 it is recommended to release water at a rate not exceeding 0.6 m 3/s;
similar to the draw-down flow mentioned above.
Operational conditions will be in place for the operation of the scheme, and also for the dewatering phase prior to construction, to prevent release of water to the Nant y Betws during
times of flood or high flow in the watercourse.
A stilling basing and appropriate scour protection measures will be put in place at the discharge
outlet to prevent localised scour of the bed and riverbanks.
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30 November 2015
Gareth Thomas
Natural Resources Wales
GVA
One Kingsway
Cardiff
CF10 3AN

Our Ref: 60334725
Dear Gareth
Glyn Rhonwy Pumped Storage Scheme
th

Further to a meeting held with Natural Resources Wales (NRW) on the 9 November 2015, the
requirement for separate discharge consent applications for the operational discharges from the
Q1 and Q6 reservoirs was queried.
The proposed pump storage scheme at Glyn Rhonwy, Llanberis will contain two large raised
reservoirs under the Reservoirs Act. These are the headpond referred to as Q1 and the tailpond
referred to a Q6. Discharge consents are required for both reservoirs for dewatering to allow
construction and for discharge of exceedance flows during the operation of the scheme. The
following paragraphs summarises the required discharge consents for each reservoir as
discussed in the meeting of the 9th November 2015.
In relation to consents required for the discharge of water in either quarry, we accept that these
will require separate applications as the discharge is in to two different waterbodies / catchments
– Q1 to the Nant Y Betws and Q6 to Llyn Padarn.
In relation to consents required for the operational discharges, further to the discussions held in
the meeting on the 9th November 2015, NRW requested that a justification be provided outlining
why there should not be separate consent for the operational discharges (i.e overflow/ runoff and
relief valve operation). This justification is as follows:
Introduction
A discharge point is proposed at grid reference SH 55110 59660 for water from the head pond
and at grid reference SH 57290 61190 for water from the tailpond. This will allow both excess
flood water, managed drawdown, relief valve operation and emergency drawdown to be released
from the reservoir into Nant Y Betws and Llyn Padarn respectively in a controlled and managed
manner.
Discharges under Normal Operation
Under normal operations the main mechanism for drawing down the Q1 reservoir is through the
penstock. The drawdown and runoff arrangements (i.e. overflow and relief valve infrastructure)
are required in the event that the penstock is not operational, so that the reservoir water levels
can be controlled in a safe manner.
Excess water in Q6 will be discharged into Llyn Padarn in a controlled manner. The discharge
can be carried out over a prolonged period and separate to metrological events. Periodic valve
operations are required to ensure the valve are fully operational in line with requirement under
the Reservoirs Act. The valve operation will however be for a short period based on operating
the valve over their full range.
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Discharges under Exceptional Circumstances (i.e. when operation of the penstock is not
possible)
Water is drawn from the reservoir at the bottom of the dam level through the relief valve and over
the spill arrangement above the highest operational level. In the event of a prolonged wet period
water levels in the reservoir can be controlled by gradually releasing through the relief valve to
maintain a freeboard to the spill level. A spill arrangement has been provided to ensure that in
the event of flood water rising above this level, flood water can be released in a controlled
manner without putting the embankment itself at risk.
The discharged water from both the relief valve and over the spill from the reservoirs would be a
combination of rainfall and runoff from direct catchment and abstracted water from Llyn Padarn.
Through the operation of the scheme the water will be subject to regular mixing as water is
released from Q1 to Q6 and then pumped back to Q1. In the event that the water is mixed, then
the water drawn off through the relief valve and through the spill arrangement is the same water
and therefore the discharge water into Nant y Betws should be regarded as a single discharge as
should the discharge waters into Llyn Padarn. The reservoirs are only likely to spill during
extreme rainfall conditions. These are likely to coincide with high winds that will lead to wind
generated waves which will result in mixing of upper waters in the reservoir.
Water Quality
No water quality issues are envisaged. However based on a precautionary approach regular
monitoring of the water quality in the reservoirs is proposed to gain evidence that this is the
case. The monitoring requirements and frequency are to be agreed with NRW.
Justification
Based on this precautionary approach, a discharge consent is required for the release of water
from Q1 into Nant Y Betws, and from Q6 to Llyn Padarn for the initial consent period. In the long
term we however do not see the need for a discharge consent for the release from Q1 or Q6 in
line with NRW policy based on the release of non-polluting surface water from a reservoir not
requiring a permit or consent, although this will depend on the results of water quality monitoring.

How to comply with your environmental permit Additional guidance for: Water Discharge and
Groundwater (from point source) Activity Permits (EPR 7.01)
Annex 9 – Regulation and risk assessment of reservoir releases
Legal provisions
“Release of non-polluting surface waters from a reservoir do not require a permit or consent.”
In the event that the waters are not mixed then the spill water will be based on direct rainfall and
runoff from the event. In such case it will be non-polluting surface water from the natural
catchment and therefore no discharge consent will be required for water spilling from the Q1 and
Q6 reservoirs. Monitoring the water quality for such water will not be practical based on the likely
low frequency of such occurrence. As noted above during normal operations the reservoir will
not spill from Q1, as water will be released to Q6 and excess water into Llyn Padarn. The buildup of flood levels in Q1 is not envisaged. Water will be pumped from Q6 to Q1 to charge the
system. Q6 will therefore have significant volume of storage below spill level. Gaining a long
term water quality dataset that will allow us to confirm that the spill waters are non-polluting may
therefore not be practical.
We therefore believe that taking a pragmatic view that the water is mixed and effectively the
same water and therefore covered by the same discharge consent for spill and relief valve
operation is the most practical solution.
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During spill conditions in the event that the spill water is not fully mixed we would get diluted
release based on the reduced mixing of the surface water within the reservoir water. This
approach therefore is a precautionary approach with regard to discharges into Nant y Betws and
Llyn Padarn.
Summary
Two discharge consents are required for both reservoirs - an initial consent for the dewatering of
the quarries followed by an operational consent based on the discharge of exceedance water
from the reservoirs.
In the long term a precautionary approach is proposed based on the waters in the reservoir being
mixed and therefore both water spilling over the overflow and draw off through the relief valve are
regarded as being the same water.
Routine monitoring is proposed to confirm the water quality, and whether in the long term a
discharge consent is required, or whether the water released from both reservoirs is non-polluting
waters and therefore does not require a consent.
However should you have any queries or require further information, please do not hesitate to
contact me in the first instance.
Kind Regards

Catherine Anderson
Associate Director
Email: catherine.anderson@aecom.com
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Appendix E: NRW
Correspondence
Dear Catherine,
Thank you for the draft minutes of our 9th November 2015 meeting (received 25th November), and
justification for the reduction in discharge consent applications, and Flood Risk Technical Note, (received
30th November).
We are in agreement with the draft minutes of the meeting. However, we do not accept your justification
in the reduction in number of discharge consent applications:
Discharge Consent Justification Document
The discharge consent justification document does not contain any additional information or justification
for the site not needing 4 operational permits and 2 dewatering permits. In fact, the summary is that you
do not need a permit for the slipway discharge. Plus, in the long term you anticipate carrying out
monitoring to show that all the operational releases are uncontaminated and will not require any
environmental permits.
Flood Risk Technical Note
The content and methodology/assumptions seem acceptable. It is noted that the release rate should not
exceed 0.6m3/s. This will ensure that the natural regime (i.e. pre-development) rates are maintained
(indeed they would be less than the calculated 0.8m3/s pre-development rate).
We are therefore in general agreement with the Technical note from a flood risk perspective.
Please note that we have received the notice of acceptance of the DCO application, and are in the process
of formulating our response to the Planning Inspectorate as an interested party by the 15th January 2016.
Kind regards,

Gareth Thomas
Swyddog Cyswllt Cynllunio / Planning Liaison Officer
Cyfoeth Naturiol Cymru / Natural Resources Wales

Snowdonia Pumped Hydro Ltd.

AECOM

