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INTRODUCTION
Introduction
The objective of this outline Water Management Plan (WTMP) is to detail
the water management principles and procedures throughout the
construction period of the proposed Glyn Rhonwy Pumped Storage
project.

1.1.2

The WTMP is designed to ensure that the requirements of legislation, the
Environmental Statement (ES), conditions of the environmental permits
and the Principal Contractor’s (PC) Environmental Policies are complied
with. It shall be the responsibility of the Applicant to ensure the
Development is executed in a manner that demonstrates its commitment
to the care and protection of the aquatic environment.

1.1.3

This WTMP has been developed by the Applicant and will be adopted and
implementedupdated by the PC upon the award of the contract. The final
WTMP prepared byT the PC will set out include specific treatment trains
appropriate methodologies to control and manage fine sediment as part of
the development of construction method statements during detailed design
incorporating the minimum requirements and methods outlined in thise
WTMP. These will be submitted to NRW as part of applications for
temporary works environmental permits. The treatment trains will, be in
keeping with the objectives, requirements and mitigation measures set out
in this plan, including how including measures to separate clean and dirty
water will be kept separate and how , measures to trap and remove fine
sediment will be trapped and removed from construction run-off. and
comprehensive drainage design plans. The PC will also have a duty of
care to those who benefit from Private Water Supplies, including those
from the , in particular where water is abstracted from the Nant-y-Betws
stream.
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To finalise this document, the PC shall:
1.1.4

Refine the WTMP in line with the CoCP;

1.1.5

Prepare Construction Method Statements incorporating the programme
and any conditions set out by the environmental permits;

1.1.6

Regularly review the plan and submit within the agreed timeframe (details
contained herewith); and

1.1.71.1.3
1.1.4

Finalise the Water Monitoring Action Plan.

The Principal Contractor (PC) will implement this plan and in doing so will
need to ensure that:
· The WTMP is implemented in accordance with the Code of Construction

Practice (CoCP), Silt Management Plan (SMP) and Pollution Prevent
Plan (PPP);
· Construction Method Statements are prepared in line with the minimum

requirements set out in the WTMP and submit these to Gwynedd Council
and NRW for approval; and
· The WTMP is reviewed regularly and under each of the specific

circumstances set out later in this plan.
Consultation
1.1.5

Revision 2 of this WTMP was issued to NRW and Gwynedd Council for
comments. NRW accepted the draft WTMP on the 2 nd June 2016, and
Gwynedd Council on the 4th August 2016.

1.1.6

Revision 2 of this WTMP was also submitted to Public Health Wales for
comment regarding human health issues from unexploded ordnance. It
was agreed that there would be a comparison of water monitoring data
against standards for human health for private water supplies. Once the
detailed Ordnance Management Strategy (OMS) is finalised and the types
of UXO likely to be encountered identified, the Applicant will liaise with
Gwynedd Council and may amend the testing suite accordingly
appropriate to the UXO present.
Document Control
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Any revisions to this plan willshall be agreed and approved by the

Project Manager and recorded in the Change Register. The WTMP
willshall be a ‘live’ document, which willshall be kept under continuous
review by the PC. This is to take into account any additional environmental
information obtained during the detailed design and construction phases,
changes in legislation, policy and best practice, and any lessons learned
on the Development. It willshall also allow for the inclusion of any further
conditions and amendments that arise from the granting of any temporary
works environmental permits, a review of environmental monitoring results
or the legitimate concerns of Third Parties.
Responsibilities
1.1.91.1.8

All personnel and sub-contractors working on the project willshall

perform their duties in accordance with the requirements of the WTMP.
1.1.101.1.9 The Environmental Manager willshall report regularly to the Project
Manager on the status and effectiveness of its implementation.
1.1.111.1.10 The Environmental Manager and Environmental Clerk of Works
willshall be responsible for implementing the Water Quality Monitoring
Programme described in Section 4.
1.1.121.1.11 Both the Environmental Manager and Environmental Clerk of Works
will have powers to STOP or request a change to the method statement
of any works they consider are not compliant with this WTMP or , are
causing or are likely to cause pollution.
1.2
1.2.1

Requirements of the DCO
Requirement 6 of the DCO identifies the plans which must be included in
the code of construction practice (CoCP) and approved prior to the
commencement of development. Requirement 9 sets out the scope of the
WTMP.

1.3
1.3.1

Site Description
The Development will cover an area of approximately 91.24 ha and its
physical characteristics include a number of quarry pits, slate tips and a
former World War II (WWII) munitions store, mature plantation woodland,
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rough grazing land and a road network leading to Glyn Rhonwy Industrial
Estate platform in the east and off the A4085 in the west.
1.3.2

The main body of water in the area is Llyn Padarn and it is proposed that
an abstraction from the lake would form an important source of water for
initial filling of the Development. Llyn Padarn is a SSSI and any proposed
abstraction would require an appropriate abstraction licence from NRW. A
licence has been approved by NRW on the 3 rd June 2016 (ref
3

WA/065/0016/007/V001) for to the abstraction of up to 3300 m of water per

day from Llyn Padarn.
1.3.3

Q6 (tailpond) is located within the catchment of Llyn Padarn.

1.3.4

Q1 (headpond) is located in the catchment of the Nant-y-Betws, a tributary
of the Afon Gwyrfai. The whole length of this river, extending
approximately 8 km upstream from the confluence with the Nant-y-Betws
stream is designated as a Special Area of Conservation (SAC) and a Site
of Special Scientific Interest (SSSI).

1.3.5

Although there is little published information regarding the hydrogeological
characteristics of the strata in the Development area, it is considered that
groundwater flow is concentrated within fractures and fissures, and
potentially blast fractures, in the shallow subsurface surrounding the
quarries. Regionally it is likely that groundwater flows in a north-easterly
direction towards Llyn Padarn. The Development does not, however, lie
within a Source Protection Zone (SPZ) or any other sensitive groundwater
abstraction area.

1.3.6

The only surface watercourses in the area of the quarries are small and
fed by surface runoff and sub-surface discharge from the slate spoil
heaps.

1.4
1.4.1

Relationship with Other Plans
This WTMP must be read implemented in conjunction with the CoCP, and
Pollution Prevention Plan (PPP), and SMP.

1.4.2

A general overview of all construction phase mitigation is described in the
Code of Construction Practice (CoCP) (SPH_GREX_DCOD2_03 (Rev1)).
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The CoCP will be refined and implemented by the appointed PC, under
DCO Requirement 6. It sets out the various roles and responsibilities on
site, training requirements and broadly how the construction works would
be managed to deal with discharges to surface water and groundwater
bodies, the management of suspended sediment, pollution prevention and
emergency response, the storage and use of fuel, lubricants and any other
potentially polluting substance on site, and the overall approach to
monitoring.
1.4.3

The CoCP makes reference to numerous other plans and strategies that
are proposed to provide more specific detail on a range of topic areas.
Some of these are relevant to protecting the water environment from the
adverse effects of pollution and physical damage and include:
· Water Management Plan (WTMP) (SPH_GREX_DCOD3_02 Rev31);
· Pollution Prevention Plan (PPP) (Section 4.2 of the CoCP); and
· Silt Management Plan (SMP) (SPH_GREX_DCOD3_03 Rev21).

1.4.4

The WTMP provides more detail on the proposed temporary drainage
system, mitigation to protect the water environment from pollution, an
overview of the incident response procedure, and details of the proposed
water quality monitoring that will be carried out before, during and for a
period after construction works have ended (in addition to any operation
phase monitoring).

1.4.5

Other plans and strategies relating to the Development are also contained
within the Schedule of Other Required Plans and Strategies (document
reference SPH_GREX_DCOD2_04 Rev2) and are required under
Requirement 7 of the Draft DCO.

1.5
1.5.1

Reviewing the Water Management Plan
The WTMP will be finalised by the PC in advance of any authorised
development starting on site alongside the preparation of a Construction
Method Statement, detailed works programme and once the details of any
conditions imposed on Environmental Permits is known. Until then the
plan is a draft document.
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The WTMP will be based on this draft and in accordance with the
requirements of the DCO, Environmental Statement, and Environmental
Permits granted by NRW.

1.5.31.5.1

As stated earlier in paragraph 1.1.4 (under ‘Document Control’), the

WTMP will remain a ‘live’ document that is continuously kept under review
throughout the period of the construction work. In addition to this,
Requirement 6 of the DCO sets out certain circumstances when the plan
willmust be reviewed to ensure adequacy under the following . These
circumstances are:
· No less than every 6 months from the date of first approval by Gwynedd

Council (as the Local Planning Authority ( LPA));
· On the granting of any variation of the DCO; and
· On the granting of or any variation to the environmental permits required

for the authorised development.
1.5.41.5.2

The LPA will be informed in writing within seven days of the

completion of a review of any changes that have been proposed or the
reasons why changes are not being implemented.
1.5.51.5.3

Where, having considered the notice of review the relevant planning

authority considers that an amendment is required, the relevant planning
authority may notify the PC within seven working days of receipt of the
notice of review.
1.5.61.5.4

Where the PC considers that an amendment is required and/or the

relevant planning authority (i.e. Gwynedd Council) serves a notice to the
PC that they must submit an amended plan for the written approval of the
relevant planning authority (in consultation with Natural Resources Wales),
this must be received by the planning authority within 4 weeks of the date
of the completion of the review.
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WATER MANAGEMENT
MITIGATION MEASURES
Introduction
This section describes the water management principles and pollution
control

techniques that

willshall

be

implemented

throughout

the

construction of the authorised development.
2.1.2

Relevant NRW Pollution Prevention Guidelines (PPGs) have been
considered during the development of this document. As of December
2015 all Pollution Prevention GuidancePPG Documents published by the
UK environment agencies were withdrawn. Although they provide useful
advice on the management of construction to avoid, minimise and reduce
environmental impacts, they should not be relied upon to provide accurate
details of the current legal and regulatory requirements and processes.

2.2
2.2.1

Control of Runoff
Construction activities will require extensive earthworks (, for example the
construction of the dam at Q1), and therefore surface water runoff could
mobilise exposed sediment or other construction materials leading to and
result in the pollution of surface water bodies with suspended fine
sediment and potentially with chemicals. Runoff may also contain elevated
concentrations of dissolved and particulate aluminium from crushed slate,
which could be toxic under certain conditions in the water environment
(note that the bioavailable fraction does not equal the total or dissolved
concentrations, and is typically lower). However, tThe specific precise
need for mitigation will not be determined until additional bespoke slate
crush and leachate tests are carried out prior to the start of construction
works (please refer to the SMP for further details). However, this plan
adopts a precautionary approach in keeping with the ES and allows for the
use of chemical dosing, should this be required.
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During the initial site preparation works prior to the start of construction,
there would be a requirement for temporary measures to ensure controlled
management of runoff draining from the construction site. Runoff from the
site would not be allowed to drain directly into any water bodies untreated
and would be treated and attenuated using a range of control measures.
These will include combinations of: including e
· Earth bunds;
· , sSilt fences;
· D, drainage grips;
· S, sediment traps;
· S, settlement lagoons; and
· and oOther proprietary measures (please refer to the SMP for further

details).
2.2.22.2.3

The arrangements of such drainage infrastructure would be set out in

the detailed design and as appropriate agreed with NRW prior to
construction in accordance with the requirements of any temporary works
discharge environmental permits.
2.2.32.2.4

The above measures would ensure that any sediment or other

pollutants dissolved or carried in suspension in the surface water runoff
from the site would have been treated, filtered or settled out to an
acceptable level before being discharged to a water body. Limits on the
concentration of relevant physico-chemical parameters will be agreed with
NRW as part of the process of determining

in accordance with an

appropriate dischargea temporary works environmental permit from NRW.
2.2.42.2.5

Any areas required for the crushing of slate (for placement into the

dam or spoil mounds) will be located at least 20 m away from any
watercourses. These areas will be bunded and any drainage linked to
settlement lagoons or other suitable means of treating suspended fine
sediment in runoff to prevent direct discharge to the surface water system.
It is acknowledged that crushed slate may contain aluminium and
therefore appropriate water treatment will be implemented when the
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construction programme and works areas are allocated (subject to the
results of crush and additional leachate tests). Any mitigation measures
required will be implemented with the agreement of NRW for the
protection of controlled waters and of Gwynedd Council for the protection
of waters used for private water supplies in the area.
2.2.52.2.6

All earthworks would be undertaken in accordance with BS6031:1981

Code of Practice for Earth Works. Land disturbance would be kept to a
minimum and disturbed areas would be stabilised as soon as possible
after construction.
2.2.62.2.7

Temporary drainage grips would also be constructed to convey runoff

to lagoons or other suitable treatment measure for settlement prior to
discharge to surface water bodies in order to minimise the potential for fine
sediment-laden runoff to be discharged to nearby water bodies. In
particular, drainage grips shall be provided across the slope in the area
around Q1 to intercepted runoff to ensure it does not drain to the Nant-yBetws and the Afon Gwyrfai without adequate treatment.
Control of Silt Laden Water Pumped From Excavations
2.2.72.2.8

Water pumped from excavations is likely to contain a moderate level

of suspended solids, which if left to drain untreated, could carry sediment
into Llyn Padarn or the Afon Gwyrfai via the Nant-y-Betws. As noted
above, runoff from the site would not be allowed to drain directly into any
watercourse and would be filtered and attenuated using a variety of
methods including silt traps and, settlement lagoonsponds, and proprietary
measures (e.g. lamella clarifiers).
2.2.82.2.9

If pumping is required, disposal of water pumped from excavations

will be in accordance with the following requirements:
· The Applicant and its PC shall ensure that all necessary consents,

permits and licences shall be obtained from NRW prior to any pumping.
· No discharges shall be made directly to watercourses or land unless

agreed with NRW and a discharge licence will be sought.
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· All pumping activities shall be monitored regularly if required and will be

subject to a Permit to Pump system (see below).
Permit to Pump
2.2.92.2.10 If pumping from excavations is required thean it will be controlled
using a ‘Permit to Pump’ system. The Environmental Officer Manager will
issue permits to the Foreman in charge of the works. A copy of the Permit
shall be attached to the pump, while the Applicant will hold duplicate
copies of all permits issued. Each permit to pump will detail the following:
· Date pumping started;
· Anticipated duration;
· Time and date of last inspection;
· Location;
· Outfall location;
· Agreed mitigation / treatment etc.;
· Pumping Authorised by whom; and
· Pump supervisor.

2.2.102.2.11 The foreman must inform the Environmental Manager in due time
prior to any pumping, so that an assessment of the required mitigation and
/ or additional land take can be made.
2.3
2.3.1

Mitigation against Water Borne Hydrocarbon and Chemical Pollution
The principal mitigation measures are summarised below, additional
details can be found in the Pollution Prevention Plan (PPP).
Use of Fuel and Oils

2.3.2

The storage of fuels and oils willshall be in accordance with the measures
set out in the PPP, including:
· Self bunded (110% capacity) fuel storage tanks and containers storing

hazardous substances shall not be located near a drain and shall be
placed on hardstanding areas. It is anticipated that small volumes of Any
waste or used fluids will need to be stored and tankered away off-site as
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appropriate, for treatment and/or disposal at a suitable licencsed waste
facilitiesy. This is standard construction practice;
· The fuel / chemical storage area willshall be as far away from

watercourses / bodies as possible and at least 20 m from any
watercourse;
· In order to prevent materials leaking from static plant, such as pumps

and generators, contaminating the ground and being washed into the
drainage system, static plant would be placed on drip trays and plant
nappies at all timeswherever practicable;
· No refuelling shall be carried out within 20m of watercourses / bodies,

with the exception of refuelling static items of plant when absolutely
necessary under controlled circumstances; and
· Chemicals, fuels and oils would be stored in secure and designated

storage areas and in accordance with the appropriate regulatory
requirements, including COSHH Regulations 1994. Storage areas would
be located on impermeable hardstanding areas (bunded and with
contained drainage isolated from the general temporary site drainage
system where required) so as to prevent the possible infiltration of
contaminants into the underlying ground;
· Emergency Procedure for Spills (Appendix A of the PPP);.
· Facilities for washing plant and equipment contaminated with concrete or

other chemicals would be provided. Wash water from the facilities would
be managed so as to prevent pollution of surface water and
groundwater. This will include ensuring that such facilities are at least 20
m from any waterbody, on flat ground, and covered using a suitable
geotextile (whether they are earth bunded areas or containment vessel
such as a skip) to prevent spillage and infiltration to ground. Delivery
drivers should be made aware of the requirement on arrival at site.
Wash down activities will take place in designated areas consisting of
impermeable membrane or surfaces and contain wash out lagoons.
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· If on-site concrete and grout batching facilities are required they would

be installed on a hard, impermeable base and operated under the
conditions of the appropriate authorisation. Such facilities will be sited
away from sensitive receptors such as watercourses and land drains
(minimum 20 m and on flat land). Where possible, any runoff from these
areas will be recycled into the batching process. Runoff from these areas
will be isolated from the wider construction site temporary drainage
system and it is anticipated that small volumes of runoff will need to be
periodically removed from the site by tanker for appropriate disposal at a
licencsed waste facility;
· During grouting works hessian matting will be placed on areas where

spills may occur to capture any leaks. The used hessian mats can then
be removed from the site and disposed of appropriately; and
· Chemicals, fuels and oils would be stored in secure and designated

storage areas and in accordance with the appropriate regulatory
requirements, including COSHH Regulations 1994. Storage areas would
be located on hardstanding areas (bunded and with contained drainage
isolated from the general temporary site drainage system where
required) so as to prevent the possible infiltration of contaminants into
the soil. Stockpiles of other (non-liquid) construction dry materials would
be stored in locations that prevent contamination of surface waters.
Materials would not be stockpiled without appropriate safety and
mitigation systems in place.;
· No refuelling shall be carried out within 20m of watercourses / bodies,

with the exception of refuelling static items of plant when absolutely
necessary under controlled circumstances; and
· Emergency Procedure for Spills (Appendix A of the PPP).

Plant Maintenance
2.3.3

All plant and machinery prior to entry onto site shall be thoroughly
inspected for leaks of fuel, hydraulic fluid and engine oil. Any item of plant
deemed to pose a possible pollution threat willshall not be granted access
onto site.
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All mobile plant shall be maintained and operated such that all potential
leaks and spills of fuel / lubricants shall be absolutely minimised. All plant
operators willshall be charged with carrying out a daily maintenance check
on their allocated item of plant. This way any potential problem willshall
be identified at an early stage prior to an incident occurring.

2.3.5

Plant maintenance willshall only be carried out with a drip tray under the
work area and with spill kit equipment to hand.

2.3.52.3.6

The use of plant on site will also be subject to the requirements of the

Bio-Security Plan.
Cement and Wet Concrete
2.3.62.3.7

Concrete and cement are alkaline and corrosive, and can have a

highly polluting impact in water and on land and are harmful to human
flesh.
2.3.72.3.8

Due to the size of the Development it is likely that concrete batching

will occur on site. Such equipment should be operated in accordance with
Process Guidance Note 3/01(12) (this document supersedes PG3/01
(04)).
2.3.8

Cement (and wet concrete other than when as part of proposed works set
out under the Method Statement for constructing the authorised
development) will be prevented from entering any water bodies.
Designated areas shall be set out for the purpose of concrete wash out
and care shall be taken to ensure these are sited away from sensitive
receptors such as watercourses and land drains. A suitable geotextile
shall be provided at the base of the containment vessel (e.g. skip) or earth
bunded area to prevent infiltration of contaminants.

2.3.9

The washing out of any concrete mixer and associated chute, tools or
equipment should be carried out in a designated area away from drains
and watercourses / bodies. Delivery drivers should be made aware of the
requirement on arrival at site. Wash down activities will take place in
designated areas consisting of impermeable membrane or surfaces and
contain wash out lagoons.
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Abstraction and Discharge of Water
The proposed development has a licence from NRW to abstract up to
3300 m3 of water per day from Llyn Padarn for the initial filling of the
pumped storage reservoirs. Abstraction from Llyn Padarn and the
collection of incident rainfall to Q6 would comprise the principal sources of
water for initial filling of the reservoir. It is estimated that the utilisation of
the two sources of water would facilitate the initial filling of the reservoir
over a period of approximately 2 years. In order to decommission the
Development, the water contained within the reservoirs will be discharged
via the Q6 spillway into Llyn Padarn.

2.4.2

The appropriate drainage and discharge environmental permits would be
sought from NRW for both temporary and permanent discharges.

2.5
2.5.1

Protection of Private Water Supplies
An updated private water supply (PWS) survey was undertaken in 2015 (in
response to the changes in the Order Limits since the 2012 ES) to identify
private domestic water supplies in the area of the development and toand
assess the risk to them from the works (principally via local watercourses
potential effects on watercourses

which support themseveral of the

supplies)PWS in the vicinity and within the Development boundary due to
the changes in the Order Limits since the 2012 ES. In total 23 PWS have
been identified.
2.5.2

Those PWS who did not respond to the Applicant mail shot in 2015 will be
identified and the Environmental Liaison Officer will make all reasonable
attempts to contact these residents to ascertain their water supply in
advance of the construction works.

2.5.3

There areF fourThree PWS have been identified that may abstract water
from the Nant-y-Betws. Although the implementation of mitigation
measures as described previously will minimise the risk to the Nant-yBetws, it is proposed to undertake monitoring of these supplies before,
during and after construction works. Every effort will be made to avoid any
contamination of the supply during construction works. The PC will provide
each PWS with an alternative supply (i.e. access to a bowser of potable
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water) during the period of dewatering of Q1, and potential when needed
at other times of construction. Please refer to Section 4 for further details.
2.5.4

Another source of water for a number of the PWSs is from the large area
of slate spoil to the north east of Q2. However, as there are no proposals
for works around Q2, which could disturb the spoil area, no impact on the
PWSs downstream of Q2 is anticipated.
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INCIDENT AND EMERGENCY
RESPONSE
Introduction
In the event of an incident or emergency where contaminants have
entered or are a threat of entering (e.g. a large chemical spillage on site) a
watercourse or drain, measures set out in the PPP shall be implemented.

3.1.2

The PPP provides details of emergency response equipment to be held on
site.

3.2

Incident and Corrective Action Reporting

3.2.1

All environmental incidents shall be reported and investigated.

3.2.2

Significant environmental incidents where water borne pollution is evident
shall be reported to NRW immediately using their 24 hour incident
telephone number 0800 80 70 60. Copies of the incident investigation
shall be provided to NRW and Gwynedd Council.

3.2.3

Where problems are recognised, the corrective action will be identified by
the PC in consultation with NRW and Gwynedd Council and corrective
actions undertaken by the PC within a defined time frame.

3.2.4

Please refer to Section 4.8 for details of the Action Plan that will be
implemented as part of the construction water quality monitoring
programme.

3.3
3.3.1

Monitoring
Monitoring is proposed to ensure that mitigation measures operateing as
intended and construction works are being undertaken in accordance with
any permit and licence conditions. Monitoring also allows environmental
problems to be identified and responded to at asn early a stage as
possible. Finally, mMonitoring will also help the Applicant and the PC to
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identify and implement environmental improvements, which will contribute
to the overall environmental performance of the project.
3.3.2

The PC will undertake a programme of weekly environmental inspections
and monthly environmental audits to record performance and identify any
corrective actions required. The Environmental Manager will also carry out
appropriate environmental inspections and monitoring of every aspect of
the contractor’s environmental performance in the form of monthly audits.

3.3.3

In addition to the general inspection, to prevent any adverse impacts from
the construction of the Development on the identified receptors, it is
proposed that a regime of water quality monitoring is implemented before,
during and after construction works. This is explained in further detail in
Section 4.
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WATER QUALITY MONITORING
Introduction

4.1.1

During construction the mitigation measures described in Section 3 will be
implemented on site to avoid, minimise and reduce potential adverse
effects on the water environment in accordance with the residual effects
predicted in Chapter 9 of the Environmental Statement (AECOM, 2015).

4.1.2

As part of the approach to mitigation, a programme of water quality
monitoring will be undertaken throughout the entire construction phase of
the authorised development. The Environmental Statement (AECOM,
2015) also requires water quality of the reservoirs of the operational
Ddevelopment to be monitored in the long termduring operation. This ,
although this is not addressed in this construction phase WTMP and is
separate to the post-construction monitoring that is proposed.

4.2
4.2.1

Purpose of the Water Quality Monitoring Plan
The purpose of the Water Quality Monitoring Plan is to gather data on the
quality of emissions during construction works to ensure any discharges
do not contain contaminants in concentrations that might cause pollution
to any received water body, in accordance with conditions of any relevant
Environmental Permits obtained from NRW.

4.2.2

The preliminary proposals set out in this draft WTMP are subject to
changes and refinement by the PC and in response to detailed design.
However, although changes to specific details may occur, the overall
objectives of the plan to implement the relevant mitigation described in the
Environmental Statement (AECOM, 2015) will remain unchanged.

4.2.3

The draft WTMP is also subject to agreement with NRW, Gwynedd
Council, and the Planning Inspectorate who is yet to determine the final
scope of the DCO, and may change depending on the outcome of this
consultation and environmental permit applications.
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Existing Baseline Monitoring
Existing monthly water quality data for Llyn Padarn and the Afon Gwyrfai
was obtained from NRW and are summarised in Chapter 9 and Appendix
9.1 of the Environmental Statement (AECOM, 2015).

4.3.2

In addition, the Applicant has already undertaken a programme of baseline
water quality monitoring of both surface (within the quarries) and
groundwater across the proposed development site. This includes:
· 1 No. surface water samples from Q1 and Q6 collected in 2012;
· 1 No. surface water samples from Q1 and Q6 together with water quality

depth profiling collected by Ensis Ltd in April/May 2015;
· 4 No. surface water samples from Q1 in 2015 collected by Quantum and

analysed by i2Analytical; and,
· 12 No. samples from Q6 spread between spring and early autumn of

2015 collected by Quantum and analysed by i2Analytical.
4.3.3

Surface water and groundwater samples were tested for a suite of
parameters agreed in advance with NRW. The results of this water quality
monitoring were summarised in Chapter 9 and Appendix 9.1 of the
Environmental Statement (AECOM, 2015).

4.3.4

As part of the Environmental Permitting process for discharge consents
NRW requested three additional monthly samples from Q6, primarily for
total phosphorus. Samples were collected by AECOM in February, March
and April 2016 and analysed by the National Laboratory Service. The
results have been provided as part of the DCO Examination process.

4.3.5

A summary of theE existing baseline water quality data will be provided
included in the final WTMP to be prepared by the PC. However, further
pre-construction water quality monitoring is proposedwill still be required
to:
· Confirm that there have been no changes in the quarry water quality

compared to baseline prior to starting any dewatering operation; and
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· Collate additional baseline water quality from all water bodies and PWS

that might be affected by construction works.
4.4

Scope of Water Quality Monitoring
Introduction

4.4.1

Water quality monitoring will consist of a combination of:
· V visual / olfactory inspections;
· , iIn situ monitoring using a hand held probe or in line sonde (during

dewatering of Q6);,
· Water quality depth profiling (of Q6 prior to starting any dewatering

operation); and
· sSampling of water for laboratory analysis.

4.4.14.4.2

Monitoring will commence in advance of the proposed construction

works (so that to prepare a a robust baseline for the water environment
pre-construction is available) and continue throughout the works and for a
defined period post-completion of the construction phase.
4.4.3

Water quality monitoring will cover all relevant water bodies and receptors
including:
· Llyn Padarn;,
· Nant-y-Betws;,
· Afon Gwyrfai; and
· $ No. relevant PWSs on the Nant-y-Betws.

4.4.24.4.4

Please refer to Figure 1 for the location of relevant water bodies and

proposed monitoring locations. Figure 1 also identifies a number of PWS
to the north of the proposed development and which abstract water from
small watercourses that rise from slate spoil heaps to the north of Q2.
Currently, there are no works proposed in this area and thus, no pathway
pollution source has been identified for these supplies to be impacted.
Accordingly, no monitoring of these PWS is proposed.
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A Water Sampling Method Statement was produced for the initial water
sampling in 2012 to support the 2012 Environmental Statement for the
approved scheme. This was updated and agreed with NRW for the
additional water quality monitoring carried out in 2015. It has also been
used to inform this draft WTMP.

4.4.34.4.6

However, thisThe 2015 version of the Water Sampling Method

Statement was prepared for collecting samples from surface and
groundwater and separate arrangements will be required for the PWS.
This draft WTMP provides additional information on the collection of
samples from the PWS. Furthermore, the purpose of construction
monitoring differs slightly from collecting data to inform the impact
assessment, and thus changes to the original method statement are
required. Therefore, the previous Water Sampling Method Statement has
not been included as an appendix and all relevant information has been
included in the main body of this WTMP.
When the construction programme is confirmed, the finalised WTMP will
include a revised Water Quality Sampling Method Statement, which will
outline the precise locations, frequency and testing suite of the
construction phase Water Quality Monitoring Plan. It also will provide an
overview of the incident and emergency response procedures should one
occur, linking with the Pollution Prevention Plan and the Silt Management
Plan. Proposed Water Quality Monitoring
4.4.44.4.7

The following water quality monitoring will be undertaken as part of

the works to construct the authorised development:
· Pre-construction Water Quality Monitoring:

o Baseline water quality monitoring of Llyn Padarn, Nant-y-Betws, Afon
Gwyrfai and PWS using visual/olfactory observations, in situ
measurements and the collection of samples for laboratory analysis;
o Pre-construction validation water quality monitoring from Q1 and Q6
(including water quality depth profiling fromin Q6); and

Glyn Rhonwy Pumped Storage
Development Consent Order

Water Management Plan

22

o Bespoke sSlate crush tests and leachate tests as part of pre-works
site investigation.
· Construction Water Quality Monitoring:

o Daily visual / olfactory observations and in- situ monitoring at
locations on Llyn Padarn, Nant-y-Betws, and Afon Gwyrfai, and Q1
and Q6 during dewatering (constant in-situ monitoring using an in-line
sonde during dewatering of Q6);
o Water quality and fine sediment sampling for laboratory analysis
(where possible) at the intermittent pause in the dewatering of Q6;
o Monthly water quality sampling for laboratory analysis from locations
on Llyn Padarn, Nant-y-Betws, Afon Gwyrfai and PWSs;
o Water quality sampling of PWS (from source and a point of end use)
to confirm water quality is consistent with baseline after Q1
dewatering and prior to removingal of the alternative supply
providinged by the PC during Q1 dewatering; and
o Water quality monitoring of construction site runoff in accordance with
temporary works Environmental Permits from NRW.
· Post-construction Water Quality Monitoring:

o Monthly water quality in-situ testing and sampling for laboratory
analysis from locations on Llyn Padarn, Nant-y-Betws, Afon Gwyrfai
and PWSs;
4.4.54.4.8

The final monitoring requirements during dewatering will be

determined as part of the Environmental Permitting process and in
consultation with NRW, with the draft WTMP updated accordingly via DCO
Requirement 6 and 8.
4.4.6

Requirement 9 of the draft DCO sets out the scope of the WTMP including
water quality monitoring during the construction phase. This will be
amended to include reference to additional water quality monitoring
related to dewatering activities to reflect the requirements of the
Environmental Permits when issued.
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Finally, at any point during dewatering, if a significant change in water

quality is suspected or detected or if the PC believes there is a risk of
pollution the dewatering process can be stopped (this is already included
into the draft WTMP)
Visual / Olfactory Monitoring
4.4.84.4.10 Daily visual / olfactory inspections will be undertaken by the
Environmental Clerk of Works and / or Environmental Manager at a
number of locations including the discharge to Llyn Padarn (3 No.
locations), the Nant-y-Betws (4 No. locations), and one location on the
Afon Gwyrfai (please see Table 1 and Figure 1) and the quarry waters
during dewatering of Q1 and Q6.
4.4.94.4.11 Together with in-situ sampling (see next section) tThese inspections
represent the first screening for water pollution (and in the case of
dewatering, of any potential changes in water quality) and will consider the
following signs of pollution:
· Total suspended sediment (compared to baseline) as shown by the

observation of ‘cloudy’ water at the discharge locations;
· In channel sediment deposits or other materials / substances;
· The presence of an oil sheen or odours;
· Discolouration (compared to baseline); and
· The presence of foaming water, surface scum or litter.

4.4.104.4.12 Daily records and photographs will be kept by the PC.
In- Situ Monitoring
4.4.114.4.13 Certain water quality parameters like dissolved oxygen need to be
recorded in-situ in the field using hand held probes. At the same time,
there are other parameters (i.e. pH, conductivity and turbidity) that can be
analysed in the field and it is beneficial to record these alongside dissolved
oxygen.
4.4.124.4.14 Unlike laboratory analysis, in-situ monitoring provides instantaneous
results and thus helps to provides a second level of in the field screen
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water for evidence of pollution during constructioning of water quality and
the potential for pollution.
4.4.15 In-situ monitoring will be undertaken as part of pre-construction baseline
water quality monitoring, during the dewatering of Q1 and Q6, and during
and post-construction monitoring.
4.4.134.4.16 In-situ monitoring can also assist when pollution is suspected (or as
part of investigations) and used on an ad hoc basis to check the quality of
construction site runoff (using indicator physico-chemical parameters),
which may be required depending on the outcome of temporary works
environmental permit applications.
4.4.144.4.17 The Environmental Clerk or Works and / or Environmental Manager
will be responsible for carrying out theundertaking in-situ water quality
monitoring and ensuring that the sensors / probes are used are correctly,
and stored and calibrated in accordance with the manufacturer’s
instructions.
Water Quality Sampling and Analysis (Laboratory) – Natural Water Bodies
4.4.154.4.18 Through consultation with NRW, water samples will be collected from
the Nant-y-Betws (2 locations), Afon Gwyrfai (2 locations), and three
locations from Llyn Padarn (i.e., close to the outfall and spillway
infrastructure works, to the south of the ‘lagoons’ where the nearest
Luronium natans was identified, and at a control site close to the lakes
outflow to the Afon Rhythallt; All lakes samples willto be collected from
just below the surface).
4.4.19 Water samples will be collected in accordance with British Standards
Institution (2005) ISO 5667-6 (2nd Edition) Water Quality – Sampling –
Part 6: Guidance on Sampling of Rivers and Streams.Water samples will
be collected by suitably trained Water Scientists in accordance with British
Standards (BS) Institution ISO 5667, particularly the following parts:
· BS EN ISO 5667-3:2012 Water quality. Sampling. Preservation and

handling of water samples;
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· BS EN ISO 5667-4:2016 Water quality. Sampling. Guidance on sampling

from lakes, natural and man-made;
· BS EN ISO 5667-6:2014 Water quality. Sampling. Guidance on sampling

of rivers and streams;
· BS EN ISO 5667-14:2014 Water quality. Sampling. Guidance on quality

assurance and quality control of environmental water sampling and
handling.
4.4.20 In addition to the in-situ testing, water samples taken from natural water
bodies will be tested at an accredited laboratory for the following
parameters listed in Table 1 as a minimum:
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Table 2 Water Quality Chemical Analysis Suite for Natural Water Bodies
Table 1 Water Quality Chemical Analysis Suite for Natural Water Bodies
Test

Units

Limit of Detection

Accreditation

Conductivity @ 20C

µS/cm

10

UKAS

pH

pH Units

0.05

UKAS

Alkalinity to pH 4.5 as
CaC03

mg/l

5

UKAS

Dissolved Organic Carbon

mg/l

0.2

UKAS

Turbidity

FTU

1

UKAS

Total Suspended Solids @
105C

mg/l

3

UKAS

Total and dissolved metals

mg/l and
µg/l

Various

UKAS

Chemical oxygen demand
(COD)

mg/l

10

UKAS

Biochemical oxygen
demand (BOD) 5 Day ATU

mg/l

1

UKAS

Speciated Polycyclic
Aromatic Hydrocarbons (US
EPA 16)

µg/l

0.01

UKAS

Extractable / volatile
aliphatic & aromatic
hydrocarbons (speciated)

mg/l

Various

UKAS

Total Petroleum
Hydrocarbons (TPH)

µg/l

100

UKAS

4.4.164.4.21 In addition to the in-situ testing, water samples from Q6 will be tested
at an accredited laboratory for the following parameters listed in Table 2:
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Table 3 Water Quality Chemical Analysis Suite for Q6
Table 2 Water Quality Chemical Analysis Suite for Q6
Test

Units

Limit of Detection

Accreditation

Conductivity @ 20C

ųS/cm

10

UKAS

pH

pH Units

0.05

UKAS

Alkalinity to pH 4.5 as
CaC03

mg/l

5

UKAS

Nitrate as N (calc.)

N/A

N/A

N/A

Nitrite as N

mg/l

0.004

UKAS

Nitrogen: Total Oxidised as
N

mg/l

0.2

UKAS

Ammoniacal nitrogen as N

mg/l

0.03

UKAS

Orthophosphate, Filtered as
P (SRP)

mg/l

0.01

UKAS

Phosphorus: Total as P

mg/l

0.001

UKAS

Dissolved Organic Carbon

mg/l

0.2

UKAS

Turbidity (Nephelometric
Turbidity Units)

FTU

1

UKAS

Total Suspended Solids @
105C

mg/l

3

UKAS

Total and dissolved metals

mg/l and
µg/l

Various

UKAS

Chemical oxygen demand
(COD)

mg/l

10

UKAS

Biochemical oxygen
demand (BOD) 5 Day ATU

mg/l

1

UKAS

Total and Speciated
Polycyclic Aromatic
Hydrocarbons

ųg/l

0.01

UKAS

Extractable / volatile
aliphatic & aromatic
hydrocarbons (speciated)

mg/l

Various

UKAS

Total Petroleum
Hydrocarbons (TPH)

µg/l

100

UKAS

VOCs

µg/l

Various

UKAS

SVOCs

µg/l

Various

UKAS

Phenols

µg/l

Various

UKAS
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Test

Units

Limit of Detection

Accreditation

Conductivity @ 20C

ųS/cm

10

UKAS

pH

pH Units

0.05

UKAS

Alkalinity to pH 4.5 as CaC03

mg/l

5

UKAS

Nitrate as N (calc.)

N/A

N/A

N/A

Nitrite as N

mg/l

0.004

UKAS

Nitrogen: Total Oxidised as N

mg/l

0.2

UKAS

Ammoniacal nitrogen as N

mg/l

0.03

UKAS

Orthophosphate, Filtered as P (SRP)

mg/l

0.01

UKAS

Phosphorus: Total as P

mg/l

0.001

UKAS

Dissolved Organic Carbon

mg/l

0.2

UKAS

Turbidity (Nephelometric Turbidity Units)

FTU

1

UKAS

Total Suspended Solids @ 105C

mg/l

3

UKAS

Total and dissolved metals

mg/l and µg/l

Various

UKAS

Chemical oxygen demand (COD)

mg/l

10

UKAS

Biochemical oxygen demand (BOD) 5 Day
ATU

mg/l

1

UKAS

Total and Speciated Polycyclic Aromatic
Hydrocarbons

ųg/l

0.01

UKAS

Extractable / volatile aliphatic & aromatic
hydrocarbons (speciated)

mg/l

Various

UKAS

Total Petroleum Hydrocarbons (TPH)

µg/l

100

UKAS

VOCs

µg/l

Various

UKAS

SVOCs

µg/l

Various

UKAS

Phenols

µg/l

Various

UKAS

4.4.174.4.22 At the intermittent pause when dewatering Q6, attempts will be made
to sample fine sediment deposits on the floor of the quarry. Sediment
samples are to be taken in accordance with BS10175:2011 ‘Investigation
of potentially contaminated sites’ and BS6068.612:1996 ‘Water Quality
Part 6: Sampling Section 6.12: Guidance on Sampling of Bottom
Sediments;’ where applicable. Samples will be tested for the following
parameters as agreed with NRW previously:
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· pH;
· Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel,

selenium, zinc, aluminium, antimony, barium, boron, cobalt, lithium, iron,
manganese, molybdenum, strontium);
· Phenols;
· Total petroleum hydrocarbons (speciated to TPHCWG, if total is greater

than LOD [50mg/kg]))
· BTEX;
· Speciated PAH (16);
· VOC;
· SVOC;
· Organic matter;
· Cyanide;
· Magnesium and
· Total phosphorus.

4.4.23 In addition, leachates from fine sediment recovered from the bottom of Q6
will also be tested for the suite of chemical parameters listed in Table 2
(i.e. same as surface water from Q6).
4.4.18 Appropriate Limits of Detection will be agreed with NRW and the planning
authority in advance of the Water Quality Monitoring Programme being
implemented.
· Electrical conductivity;
· Dissolved oxygen (DO) using calibrated hand held probe;
· pH;
· Alkalinity;
· Calcium;
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· Turbidity (Nephelometric Turbidity Units) using calibrated hand held

probe;
· Total Suspended Solids;
· Total and dissolved metals;
· Chemical oxygen demand (COD);
· Biochemical oxygen demand (BOD);
· Polycyclic Aromatic Hydrocarbons;
· Total Petroleum Hydrocarbons (TPH); and
· Speciated aliphatic and aromatic hydrocarbons.

4.4.19 The Limits of Detection for the above suite of analysis will be determined
by relevant standards for the water bodies being sampled, best practice
and standard analytical limits.

Limits of Detection will be agreed with

NRW and the planning authority in advance of the Water Quality
Monitoring Programme being implemented.
4.4.204.4.24 Appropriate fField and trip blanks will be analysed as part of each
sampling visit.
Dewatering of Q1 and Q6
4.4.214.4.25 As discussed earlier, the water quality of the water bodies in Q1 and
Q6 will be tested in an accredited laboratory prior to dewatering starting to
confirm that there have been no changes compared to the original
baseline. This will include water quality depth profiling from the deepest
part of the lake in Q6 (but not Q1 which is much smaller and shallower).
4.4.224.4.26 Visual / olfactory and in situ monitoring (i.e. in-line sonde logging
every 15 minutes) will also be undertaken constantly during dewatering of
Q1 and Q6. At any time pumping can be stopped if it is suspected that the
water quality has changed and that there is a risk of causing water
pollution.
4.4.234.4.27 Aquatic surveys (Appendix 7.19 of the submitted ES (Doc. Ref. 6.02)
did not identify any permanent stratification of the water column in either
Q1 or Q6 based on temperature, dissolved oxygen and electrical
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conductivity depth profiling. There is also no evidence to date that water
quality in Q6 is significantly contaminated. Regardless, as part of the
DCO examination it was agreed that dewatering of Q6 would be paused at
an intermittent point at least a few meters above bottom waters and any
slate waste (to be determined based on pre-construction depth profiling
and observations on site by a suitably qualified Water Scientist) that may
be encountered to allow for water quality samples to be collected for
laboratory analysis. No dewatering will be permitted while samples are
being tested and until results have been assessed and confirmed with
NRW/Gwynedd Council.
4.4.244.4.28 At the intermittent pause in dewatering in Q6, it may also be possible
to make observations of the quarry bed and if required and possible to
collect bed sediment samples for chemical analysis. Sediment would be
tested for the suite agreed in 2015 with NRW and described in the Water
Quality Monitoring Method Statement (please see paragraphs 4.4.22 and
4.4.23). If unexploded ordnance or contaminated sediment is discovered
an appropriate remedial action within the Ordnance Management Strategy
or Land Discovery Strategy respectively Remediation Strategy will need to
be undertaken. Dewatering will be paused while further investigations and
assessments are undertaken and the Remediation Strategy remedial
methods agreed with Gwynedd Council in consultation with NRW as
appropriate to the type of contamination encountered.
4.4.29 Prior to dewatering Q1 the PC will liaise with those who benefit from a
PWS abstracted from the Nant-y-Betws and ensure that an alternative
adequate potable water supply is provided for the duration of the
dewatering exercise until water quality testing confirms that water quality
in the stream is back to baseline quality. Please see below for further
details.
4.4.30 Following consultation with Public Health Wales water samples taken from
Q6 as part of baseline monitoring and during dewatering will be compared
against EQS, background concentrations and the PWS Regulations (as a
natural water body the water quality of Llyn Padarn may already exceed
some PWS Regulation standards). However, as there is no source-
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pathway for construction works to significantly introduce bacteria into Llyn
Padarn microbiology will not be tested for in baseline or during
construction samples. Similarly, it is considered that aesthetic parameters
such as taste, odour and water colour will also not be tested as these are
more relevant where water is to be consumed regularly (i.e. a potable
supply) and any adverse effect on aesthetic parameters would be detected
by the turbidity measurements.
Private Water Supplies Sampling and Analysis
4.4.254.4.31 Four PWS that are believed to abstract water from the Nant-y-Betws
will be monitored before, during and after completion of the construction
phase.
4.4.264.4.32 Subject to the agreement of the owner, the Applicant will engage with
the owners of each PWS during pre-construction monitoring to understand
the use of the PWS, the abstraction and storage arrangements, the use of
any treatment processes, and whether or not the occupier has access to
alternative potable drinking supplies. This will most likely be through the
Environmental Liaison Officer (ELO).
4.4.274.4.33 During pre-construction monitoring relevant Risk Assessment and
water quality data on these PWSs The PC will be requested from
Gwynedd Council’s Public Protection Department information on previous
PWS Risk Assessments and water quality monitoring results. Where an
existing

PWS

Risk

Assessment

is

not

available,

the

Applicant/PCContractor shall will undertake one for each PWS, subject to
landowner permission.
4.4.284.4.34 As a precautionary measure and with the agreement of the site
owner, it is proposed to provide an alternative supply of potable water
during dewatering of Q1, unless there is an existing adequate alternative
supply. For example, in respect of the Tyn yr Onnen camp site identified
by Gwynedd Council, it is currently understood that there are additional
sources to the stream abstraction that may provide sufficient water during
dewatering of Q1. An alternative supply may also need to be provided by
the PC for affected PWS during other periods of construction works

Glyn Rhonwy Pumped Storage
Development Consent Order

Water Management Plan

33

depending on the nature of works being undertaken and the effectiveness
of mitigation measures (as drinking water standards are more stringent
than environmental standards).
4.4.294.4.35 Through the Environmental Liaison Officer tThe Applicant / PC will
also provide each occupier of the PWS with regular updates on the
construction programme and details of how they should contact the PC if
they consider that their water supply is being affected.
4.4.304.4.36 Water samples will be collected from both the stream just upstream
of the supply intake and preferably from an interior tap with access
arranged with the occupier in advance, which will highlight any water
treatment / storage problems within the property.

This is subject to

agreeing access with the land owner and occupier. Where access to a
PWS is not permitted the PC would attempt to collect representative water
samples from the nearest accessible point upstream and liaise with the
Public Health Department EHO at Gwynedd Council who may have other
data or as a third party able to arrange monitoring from the point of use
indirectly. Where it is not possible to collect baseline water quality data
discharges will be assessed against EQS and the PWS owner / occupier
and EHO the Public Health Department at Gwynedd Council notified of
any failures. However, this does not mean that these failures have been
caused by the proposed development as they may be consistent with
background water quality.
4.4.314.4.37 Subject to the agreement of the owner, background water quality
monitoring will be commenced a minimum of 6 months prior to the start of
construction works with samples being collected monthly.
4.4.38 Sampling, storage and transportation will be in accordance with the
Private Water Supplies Regulations (Wales) 2010, relevant British
Standards and the best practice as described in Private Water Supplies
Technical Manual and Sampling Manual Field Guide available on the
Private Water Supplies website (http://www.privatewatersupplies.gov.uk/).
In particular, sampling of the tap will be in accordance with the following
protocol:
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Private Water Supplies Sampling Protocol
(1)
Make notes in log book on tap condition and visible pipes (note if any damage). Ask
occupant if any obvious changes in water quality / new plumbing.

(2)
If using an external tap remove all attachments / fittings (e.g. hose connectors); Move
everything away from tap.

(3)
Clean the tap without turning on the water using sterile brush, cloth swab etc. (do not use
sterile wipes)

(4)

Fill Field Blank bottle with deionised water at one site per technician per trip.

(5)
Run the tap at a steady rate for two minutes (no less!) to clear the plumbing and get fresh
water.

(6)

Wash the sample bottles without preservatives three times.

(7)
Fill metal and chemical / inorganic sample bottles; make sure no headspace above
sample. Take duplicate sample if required (one duplicate per sampling event). The duplicate
sample should be taken simultaneously to the main sample (i.e. metals and hydrocarbons)
then sterilise tap and take main and duplicate microbiological samples – see point 11). Make
notes on any visible attributes.

(8)

Perform any on-site testing (pH, EC, temperature).

(9)
Put on a clean pair of sterile gloves. Sterilise the outside and insider of the tap spout with
(1%) sodium hypochlorite solution (wear protective glasses / gloves etc.) and leave for two
minutes.

(10) Use wash bottle filled with deionised water to rinse off the outside and inside of the tap.
Do not touch the clean tap spout.

(11) Take microbiological samples as required (no headspace). (Do not change the rate of
flow or touch bottles or containers). Take duplicates if required (one duplicate per sample per
visit).

(12)
Make sure bottles are all correctly labelled and chain of custody form is filled in. Replace
all household items.

(13)
Place all bottles in cooler packed with ice and transport to laboratory within 24 hours for
testing. After water for testing removed, remainder of samples to be retained in refrigerated
conditions by the laboratory until analysis and QC data accepted.
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4.4.324.4.39 PWS will be analysed for relevant Microbiological, Chemical and
Indicators Parameters that may be affected by the proposed work as listed
in Tables A, B and C of Schedule 1 Part 1 of The Private Water Supplies
Regulations (Wales) 2010.
4.4.334.4.40 PWS water samples will be analysed at a Drinking Water
Inspectorate approved clean water laboratory. The methods of analysis,
accreditation, and limits of detection (unless prohibited by standard
analytical methods) shall be in accordance with the requirements of the
Private Water Supplies Regulations (Wales) 2010, and informed by Part 1,
2 and 3 of The Microbiology of Drinking Water (Environment Agency,
Standing Committee of Analyst, 2002).
4.4.344.4.41 The monthly water quality results will be shared with Gwynedd
Council and the owners of the PWS. Please refer to Section 4.915
Reporting and Notifications.
4.4.354.4.42 The PWS regulations do not allow for any exceedances of indicator
organisms. However, depending on the quality and site specific nature of
each supply it is often the case that PWS do contain bacteria and that
these concentrations can fluctuate widely. The PC will seek advice from
and agree with Gwynedd Council’s Public Protection Department a
method for the interpretation of the bacteriological results of the water
samples.
4.5
4.5.1

Monitoring Locations
Observational Inspections will be undertaken at the following locations (all
to be confirmed on site):
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Table 31 Proposed Location for Daily Observational Inspections

4.5.2

NGR

Description

SH 55540 59740

Nant-y-Betws head waters upstream of the working
area

SH 55060 59660

Nant-y-Betws close to proposed permanent outfall

SH 54460 59510

Nant-y-Betws at the boundary to the site downstream
of the working area

SH 53670 59150

Nant-y-Betws upstream of Tyn y Ceunant PWS (and
other PWS on Nant-y-Betws)

SH 52620 59020

A4085 Road Bridge over Afon Gwyrfai

SH 57410 60840

South of ‘lagoons’ near bathing water monitoring
station and outfall from Afon Glyn to Llyn Padarn.

SH 57280 61200

Llyn Padarn ‘lagoons’ close to proposed abstraction
and outfall location.

SH 55940 62340

Local road bridge across threshold to Llyn Padarn to
observe outflow from lake to the Afon Rhythallt.

N/A

Discharges from Q1 and Q6 during dewatering.

In-situ monitoring to be undertaken and water quality samples to be
collected from the following locations (tbc with NRW) for laboratory
analysis:
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Table 42 Proposed In-Situ Monitoring and Water Quality Sampling
Locations
NGR

Water Body

Description

SH 55140 60000

Q1

Existing quarry water to be used as
future headpond

SH 56630 60870

Q6

Existing quarry water to be used as
future tailpond

SH 55540 59740

Nant-y-Betws

Head waters upstream of working area.

SH 53670 59150

Nant-y-Betws

Nant-y-Betws upstream of Tyn y
Ceunant PWS (and other PWS on
Nant-y-Betws).

SH 52820 58830

Afon Gwyrfai

Upstream of Nant-y-Betws confluence

SH 52790 58910

Afon Gwyrfai

Just downstream of Nant-y-Betws
confluence (beyond mixing zone).

Llyn Padarn

South of lagoons near bathing water
monitoring station and outfall from Afon
Glyn to Llyn Padarn.

Llyn Padarn

Llyn Padarn ‘lagoons’ close to
proposed abstraction and outfall
location.

SH 55940 62340

Llyn Padarn

Local road bridge across threshold to
Llyn Padarn to observe outflow from
lake to the Afon Rhythallt.

SH 53420 58940

PWS

Ynysoedd (ID 18 on Figure 1).

SH 53636 59061

PWS

Tyn y Ceunant (ID 19 on Figure 1).

SH 53560 58970

PWS

2 No. Tyn y Onnen Caravan Park and
Campsite (ID 20 on Figure 1).

SH 57410 60840

SH 57280 61200

4.5.14.5.3

At the intermittent pause in dewatering in Q6, it may also be possible

to make observations of the quarry bed and if required and possible to
collect bed sediment samples for chemical analysis.
4.6
4.6.1

Monitoring Period and Frequency
Visual / Olfactory inspections of Llyn Padarn, Nant-y-Betws and the Afon
Gwyrfai will be undertaken daily by the Environmental Clerk of Works and
/ or Environmental Manager during the construction period. Pre-
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construction observational inspections should be carried out alongside
baseline water quality sampling. They should include observations and
water quality sampling over a range of flow conditions, including low flows
(i.e. dry weather) and high flows (i.e. during and following a storm event).
Visual / Olfactory observation will also be constantly made during
dewatering of Q1 and Q6.
4.6.2

Water quality sampling of Llyn Padarn, Nant-y-Betws and the Afon Gwyrfai
will be undertaken monthly or at a much greater frequency as part of an
investigation following a suspected pollution event. Samples will be
collected from locations to be confirmed for the following periods as a
minimum:
· A minimum of 12 months prior to the start of any construction works of

the authorised development; and
· Be undertaken throughout the construction programme and for a

minimum of 6 12 months post completion (to start from when the PC
hands the site over to the operator).
4.6.3

Samples from PWS (at the point of use, i.e. the tap) will be collected
monthly from each of the four properties (access permitting) identified
abstracting from the Nant-y-Betws for the following periods as a minimum:
· 6 No. samples over a minimum of 6 months (one per month) prior to the

start of any relevant construction works (i.e. works that could result in
discharges to the Nant-y-Betws) of the authorised development;
· Be undertaken monthly throughout the construction programme and for a

minimum of 6 months post completion; and
· When relevant (i.e. works that could result in discharges to the Nant-y-

Betws) have been completed it may be possible to reduce the frequency
of sampling. This will be confirmed through undertaking a risk
assessment and in accordance with NRW and the local planning
authority.
· Post dewatering from Q1 water quality samples will be collected from all

relevant PWS abstracting from the Nant-y-Betws to confirm water quality
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is consistent with baseline, before the alternative water supply is
withdrawn.
· Post completion of the construction of the spillway infrastructure in Llyn

Padarn the silt curtain shall not be removed until monitoring (using a
hand held probe) confirms that water within the confines of the silt
curtain is of a quality broadly consistent with surrounding lake water
quality (i.e. in terms of turbidity and dissolved oxygen concentrations).
4.7
4.7.1

Pre-Construction Fluvial Audit of Nant-y-Betws
As part of the programme of pre-construction monitoring a Fluvial Audit
will be undertaken of the Nant-y-Betws Stream from its headwaters at
approximately NGR SH 55067 59664 (255067 359664) to its confluence
with the Afon Gwyrfai at approximately NGR SH 52811 58895 (252811
358895), access permitting.

4.7.2

The purpose of the fluvial audit is to assess the condition and dynamics of
the watercourse in advance of any construction works and operation of the
proposed development. This information, together with a desk study will
provide a baseline from which any future changes in the physical condition
and quality of the watercourse can be assessed.

4.8
4.8.1

Action Plan
The final WTMP will include an Action Plan agreed in advance with NRW
that will set out the appropriate actions in the event that monitoring
identifies unusual or anomalous results.

4.8.2

The Action Plan will be prepared in accordance with advice from NRW and
the Incident and Emergency Response Plan described in Section 3.

4.8.3

The Action Plan will set out the triggers for action in the event that
monitoring identifies anomalous or unusual results when compared to the
baseline data and/or Environmental Quality Standards. The Action Plan
will also describe the actions to be followed depending on the level of risk
triggered.

4.8.4

It is proposed to align the Action Plan with the four point risk scale of the
Common Incident Reporting System where an incident is defined as a
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specific event or occurrence, in a single location or multiple sites, that has
had or has the potential to cause environmental harm, pollution of surface
and groundwater, an impact on human health, or nuisance to the local
community.
4.8.5

Table 53 presents the four incident categories with a description of the
likely effects that may occur. The descriptions of each category are
indicative and do not represent specific risks that water receptors would be
exposed to from the proposed development.

4.8.6

Table 64 presents the draft Action Plan including monitoring outcomes and
proposed actions for each of the four classes of incident:
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Table 53 Incident Categories
Incident Category

Indicative Incident Description
· Persistent impact on water quality lasting at least 7 days and affecting an extensive area over several
·

·
·

Category 1 – major,
serious,
persistent
and/or
extensive
impact or effect on
the
environment,
people
and/or
property

·

·
·

·
·
·

·

kilometres of a watercourse or large area of a water body (e.g. 1 to 2 km’s).
Pollution of a water body by levels of dangerous substance(s) exceeding Maximum Allowable
Concentration, Environmental Quality Standards or other standards known to define conditions when
serious harm/death to aquatic life or dissolved oxygen levels at critical levels may occur.
Necessary closure of a strategically important potable water supply to prevent contamination or further
contamination.
Deterioration in ecological status or potential of a water body or prevention of reaching its objective
(including physical impacts).
Damage to a statutorily protected site or species. This may include an impact on Natura 2000 site and /
or SSSI insofar that it may prevent them from reaching or maintaining their favourable conservation
status; or damage to a European protected species or its habitat that has a significant adverse effect on
reaching or maintaining its favourable conservation status.
Gross and extensive contamination or coverage of the bed of the watercourse, water column or surface
by fungal / bacterial / algal growths, sewage debris or particulate matter.
Fatality or serious effect on human health from direct contact/exposure to pollutants in surface waters, or
through the supply of contaminated potable water following an incident affecting surface water or
groundwater.
Public exposed to concentration levels over a widespread area giving rise to serious and known health
risks as a result of contamination of surface waters or groundwater following a pollution or algal incident.
Supply of contaminated drinking water with levels of pollutants/pathogens exceeding toxicological limits
known to cause serious health problems.
Major adverse effect on an important recreational activity or national event such as the cancellation,
partial or full suspension of recreational bathing, fishing activity or an organised water sports event in
Llyn Padarn.
Incidents that cause extensive damage to the physical habitat of a water body that would fall under the
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Table 53 Incident Categories
Incident Category

Indicative Incident Description
Environmental Damage Regulations.
· The destruction of a large or important area of fish habitat (particularly spawning areas), sustained
damage to fish spawning, such as by actively digging or removing bed material used by spawning fish,
and / or the illegal construction of an obstruction to fish migration (please refer to EA Guidance
Document “Incidents and their classification: the Common Incident Classification Scheme - Doc No.
04_01, 2014” for details of guidelines on incident class thresholds for numbers of fish mortality and
types).
· Significant effect on the quality or use of that water but normally localised.
· Typically include fine sediment (>500 mg/l compared to background levels), low dissolved oxygen levels

·

Category
2
–
significant impact or
effect
on
the
environment, people
and/or property

·
·
·
·
·

·

or high ammonia along hundreds of metres to potentially kilometres of a watercourse or area of a water
body.
Precautionary closure of a strategically important potable water supply to prevent contamination of
source.
Necessary closure of a minor un-licensed potable water supply.
Significant action / treatment by operator to address deterioration in water quality (e.g. blending with
uncontaminated water).
Significant but localised or temporary deterioration in ecological status or potential of a WFD water body
or delaying the water body reaching its ecological objectives (including physical impacts).
Damage to a statutorily protected site or species, but no significant effect on favourable conservation
status.
Significant damage to BAP species or habitats, which affects the viability of the species locally and / or
extensive / significant damage to non-statutory protected site or BAP habitat that affects the nature
conservation status of the site or habitat.
Gross but localised contamination or coverage of the bed of the watercourse, water column or surface
by fungal/bacterial/algal growths, sewage debris or particulate matter.
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Table 53 Incident Categories
Incident Category

Indicative Incident Description
· Significant effect on human health from direct contact/exposure to pollutants in surface water or
groundwater, or through the supply of contaminated potable water following an incident.
· Public exposed to concentration levels giving rise to minor health problems due to contamination of
surface waters or groundwater following a pollution or algal incident.
· Supply of contaminated drinking water with levels of pollutants or pathogens known to cause minor
health problems.
· Significant adverse effect on a recreational activity or event appropriate to the surface water body such
as the cancellation of a local event or short lived disruption (e.g. less than one week).
· Significant but localised destruction of fish habitats, interference with spawning fish by creating
disturbance, such as by sustained paddling / moving through a spawning area, and / or incidents
involving the illegal obstruction to fish migration, including illegal alteration to a fish pass (please refer to
EA Guidance Document “Incidents and their classification: the Common Incident Classification Scheme
- Doc No. 04_01, 2014” for details of guidelines on incident class thresholds for numbers of fish mortality
and types).
· Limited and localised effect (around point of discharge but could include lower magnitude effects over a
·

Category 3 – minor
or minimal impact or
effect
on
the
environment, people
and/or property

·
·
·
·
·
·

few kilometres) on a water body which has a minimal impact on the quality or use of that water.
Precautionary closure of a minor un-licensed potable water supply.
Minor action / treatment by operator to address deterioration in water quality (e.g. blending with
uncontaminated water).
Very limited or no significant effect on the status or objectives of a WFD water body.
Bed, column or surface of watercourse only marginally contaminated around point of discharge or in
localised area. Such as a limited growth of sewage fungus around an outfall pipe.
Very limited impact upon nature conservation sites.
Reversible small-scale, short-term damage to non-statutorily protected sites or BAP habitats or species.
Minor effect on human health from direct contact to pollutants in surface waters or groundwater, or
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Table 53 Incident Categories
Incident Category

Category
4
substantiated
incident
with
impact.

Indicative Incident Description
through the supply of contaminated potable water following an incident (e.g. a few individuals with
temporary sore throats). Public exposed to concentration levels that present no known or minimal risk to
health.
· Minor impact on amenity value, recreational fishing activity and/or aesthetic quality (e.g. small amount of
litter, thin oil film, non-harmful colour changes).
· Minor loss of fish habitat and / or interference with spawning fish resulting in localised, limited damage,
such as by paddling / moving through a spawning area (please refer to EA Guidance Document
“Incidents and their classification: the Common Incident Classification Scheme - Doc No. 04_01, 2014”
for details of guidelines on incident class thresholds for numbers of fish mortality and types).
–
no

· No measureable adverse impacts.
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Table 64 Incident Category, Monitoring Evidence and Actions
Incident
Category

Monitoring
Outcomes

Examples

Proposed Actions
· Fully implement Incident and Emergency Response Plan.
· Immediately stop all relevant works (that may reasonably be

Categories
1&2

Significant pollution
incident evident by
Visual Inspection and
/ or water quality
monitoring.

Spillage of significant
volumes
of
fuel,
construction
runoff
containing high levels of
fine sediment or powder
cement
into
a
watercourse.

the source of the pollution) until investigation completed and
corrective actions agreed with NRW / Gwynedd Council.
· Inform NRW / Gwynedd Council immediately and seek
advice regarding pollution containment and remediation.
· Notify any relevant third parties immediately (e.g. PWS and
Llyn Padarn water sports providers).
· Prepare Incident and Lessons Learned Report and issue to
NRW/planning authority. Report should detail actual
impacts, outcomes of actions taken, and proposals for
additional monitoring of affected site and receptors.
· Investigate likely causes and pause relevant construction

Category 3

Visual
Inspections
and / or water quality
monitoring
results
deviate from baseline
or now exceed EQS.

Category 4

Water

Moderate elevation in
total suspended sediment
levels,
fine
sediment
deposits across river bed
gravels or some minor
evidence of oil sheen /
odour on the surface of
water.

quality No

obvious

visual

works.
· Confirm Construction Method Statements are being
implemented correctly and mitigation measures operating
as required. If yes, review Construction Method Statements
and adequacy of mitigation measures.
· Prepare Incident and Lessons Learned Report and issue to
NRW/planning authority to agree any remedial action if
required.
· Consider making additional Visual Inspections and water
quality sampling.
· No immediate actions.
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Incident
Category

Monitoring
Examples
Outcomes
monitoring
results impacts.
slightly deviate from
baseline.

Proposed Actions
· Continue to monitor in accordance with monitoring plan.
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Reporting and Notifications
After completion of the baseline monitoring the Environmental Clerk of
Works shall prepare a Water Quality Baseline Report that will be issued to
NRW

and Gwynedd Council in advance of construction works

commencing on site.
4.9.2

Once construction has commenced the Environmental Clerk of Works will
prepare monthly Water Quality Monitoring Reports to be issued to the PC
and discussed at monthly progress meetings.

4.9.3

The Environmental Manager / Environmental Clerk of Works will be
responsible for undertaking any investigations required as a consequence
of the programme of water quality monitoring. This will include liaison with
NRW and Gwynedd Council with the ELO and the production of Incident
and Lessons Learned Reports. These reports will detail actual impacts,
describe the outcomes of actions taken, proposals for additional
monitoring of affected site and receptors, and potentially changes to
method statements, works processes and staff training.

4.9.4

Monthly PWS monitoring results shall be provided to Gwynedd Council
and the owner / occupier of each PWS within 10 working days of being
received from the laboratory.

4.9.5

The need for reporting will be reviewed following receipt of all
Environmental Permits from NRW.
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