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INTRODUCTION

1.1

Introduction

1.1.1

Under the Environmental Permitting (England and Wales) Regulations 2010
(as amended 2012) and the Water Resources Act 1991 (as amended), it is
an offence to discharge polluting substances to controlled waters (surface
and groundwater) without prior approval from Natural Resources Wales.
Therefore, measures to control the storage, handling and disposal of such
substances (including construction site runoff containing high levels of fine
sediment) will need to be in place prior to and during construction works.

1.1.2

Requirement 6 of the Development Consent Order requires that a plan is
prepared detailing how the construction works of the Glyn Rhonwy Pumped
Storage Scheme (henceforth referred to as the ‘development’) will be
managed to ensure that the water environment is adequately protected from
potential adverse effects of high levels of fine sediments in site runoff. It
states:
(1) In accordance with Chapter 9 of the Environmental Statement and the
requirements of the CoCP, the silt management plan must include:
(a) Measures to prevent pollution of controlled waters by fine sediments
suspended in or otherwise transported by runoff originating from
construction works of the authorised development.
(b) Pollution prevention measures to protect ground and surface water
quality receptors that may be affected by fine sediments in construction site
runoff from the proposed works, including private water supplies, Llyn
Padarn, Nant-y-Betws, Afon Gwyrfai, and the Afon Seiont.
(2) The plan must be consistent with the mitigation requirements set out by
Chapter 9 of the Environmental Statement.
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The overall objective of this Silt Management Plan (SMP) is to set out the
general approach to the control of runoff containing fine sediment so as to
prevent pollution of any nearby downstream water bodies.

1.1.4

The remainder of this plan is set out as follows:
· Background: Provides information on the properties and sources of fine

sediment and how it may impact on water bodies and their attributes;
and
· Approach to the management of fine sediment: Describes the broad

approach that will be adopted and enforced on site by the Principal
Contractor for managing surface water runoff and dewatering discharges
to protect water quality.

1.2

Relationship with other Plans

1.2.1

A general overview of all construction phase mitigation is described in the
Code of Construction Practice (CoCP).

1.2.2

The CoCP would be implemented by the appointed Principal Contractor to
ensure adequate protection of the water environment. 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 environmental monitoring.

1.2.3

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 (in terms of
measures to protect the water environment from the adverse effects of
pollution and physical damage) and include:
· Water Management Plan ;
· Pollution Prevention Plan; and
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· Silt Management Plan.

1.2.4

The SMP provides specific details of mitigation to be implemented to
manage fine sediment in construction runoff to protect the water
environment. Although the mitigation described in this SMP will also help
control other types of water pollutants (e.g. oils), the mitigation specific to
chemical spillages is described in the CoCP, WTMP and PPP.
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BACKGROUND INFORMATION

2.1

Introduction

2.1.1

The following section provides information on fine sediment sources and its
potential effects on the water environment. It also considers how site
specific factors and construction works influence the generation and
propagation of fine sediment in construction site runoff.

2.2

Fine Sediment

2.2.1

Fine sediment includes particles of silt and clay that typically have a grain
size of 62.5-3.9 µm and 3.9-0.98 µm, respectively. Sand (i.e. grain diameter
of 2mm to 62.5µm) may also be a consideration where construction site
runoff has sufficient power to mobilise and transport it.

2.2.2

In terms of fine sediment pollution the term ‘silt’ is commonly used as an
umbrella term for fine sediment entrained in construction site runoff and that
which may result in pollution and sedimentation of a water body, although
the actual particle size distribution of sediment entrained in site runoff may
include a range of particle sizes.

2.2.3

Other terms commonly referenced to in pollution prevention guidance and
literature on the effects of fine sediment on the water environment include
soil, earth, mud, spoil, and in the context of this site, slate waste. Unlike the
description of sediment based solely on the diameter of individual grains,
these terms provide information on the source and character of the
sediment. For example, soil may include different proportions of clay, silt
and sand depending on its character and would be expected to be present
across a site and vulnerable to erosion once vegetation has been cleared.
Spoil and slate waste refer to discrete accumulations of sediment placed in
locations as part of previous economic activity on a site (e.g. quarry and
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mining) and that may be dominated by coarser sediment sizes.
Understanding the source and character of sediment sources is an
important aspect of determining the risk to the water environment and how
the potential sediment sources should best be managed on a construction
site.
2.2.4

In terms of water pollution from sediment, fine sediment fractions are of
most concern as they may be readily created on construction sites, eroded
and transported in site runoff to be eventually discharged either in a
controlled or uncontrolled manner to watercourses and other water bodies,
where adverse environmental effects may occur.

2.2.5

Fine sediments in runoff may be associated with chemical pollutants (for
example, polycyclic aromatic hydrocarbons tend to have a strong affiliation
to sediment particles). Therefore, the removal of fine sediment from
construction site runoff prior to discharge to a water body will also support
the removal of other pollutants that may also be present. However, the
management of the risk from chemical spillages is not specifically covered
by this SMP and the reader is directed to the CoCP, WTMP and PPP for
further details.

2.3

Sources of Fine Sediment

2.3.1

Fine sediment sources present on site are primarily from existing slate
wastes in spoil mounds and thin upland soils. Fine sediments on the bed of
Llyn Padarn may also be mobilised into the water column during works
within the lake to construct the new intake and spillway infrastructure.

2.3.2

In addition, during construction new sources of fine sediment may be
generated either from materials being brought into the site from elsewhere,
and directly (e.g. slate crushing) or indirectly (e.g. increasing the soil erosion
risk by removing vegetation) as a consequence of construction works.

2.3.3

The type, spatial extent and duration of construction works influence the
generation of fine sediment on site. With regards to the construction of this
development

the

following

construction

consideration (in no particular order):

activities

are

of

greatest
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· Vegetation clearance and potentially compaction of exposed bare earth

preventing infiltration and encouraging runoff and erosion (depending
also on natural factors as described in Section 2.5);
· Blasting and excavation of the penstock, tail race and spillway

infrastructure
· Excavation and reprofiling works within and near the headpond (Q1) and

tailpond (Q6);
· The on-site crushing of slate wastes and the transportation of crushed

slate to the two dam sites and to the proposed excess spoil disposal
area south east of Q1;
· The stockpiling of other construction materials;
· Works to construct a new spillway infrastructure to Llyn Padarn including

the open-cut laying of new pipes and structures;
· Works to construct a new spillway infrastructure to the Nant-y-Betws;
· Temporary and permanent access works including crossings of the

Nant-y-Betws for the temporary public right of way diversions;
· The movement of plant, lorries and other vehicles and the deposition of

mud on the Development and local public roads;
· The storage and use of grout / cement on site; and
· Vehicle and concrete washing facilities.

2.3.4

In addition to the above the application of a well-planned and implemented
SMP can effectively protect the water environment from adverse effects of
fine sediment pollution.

2.4

Determining the Risk from Excess Fine Sediment

2.4.1

The risk from excess fine sediment depends not only on the proposed
construction works, but also on a range of natural factors and the sensitivity
of the receiving water environment. Section 2.5 below provides additional
information on natural site specific factors important to the generation and
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propagation of fine sediment in construction site runoff. Section 2.6 then
provides information on the water environment baseline conditions and its
sensitivity to excess fine sediment in discharges.

2.5

Site Specific and Natural Factors affecting the Risk from Fine Sediment
on Receiving Water Bodies

2.5.1

There are a large number of often interrelated site specific factors affecting
the risk from fine sediment on receiving water bodies. These include:
· Site Topography - Steeper terrain encourages runoff and flows that

have greater power to erode and transport sediment faster. Site
topography also influences flow pathways and where construction site
runoff will naturally pool;
· Site Hydrology - Wetter sites (prolonged rainfall or downpours) typically

require greater on-site management of fine sediments in runoff, but at
the same time greater runoff and river flows provide more dilution of
suspended sediments in site runoff and in receiving water bodies;
· Spatial extent and thickness of fine sediment sources – Sites where

there are extensive and thick sources of fine sediment are likely to give
rise to greater volumes of sediment in runoff;
· The physical and chemical properties of fine sediment sources –

Physical (e.g. particle size, bulk density) and chemical properties
(organic composition, clay mineralogy) of sediments will influence their
erodibility and conveyance (e.g. the creation of flocs and the hydraulic
behaviour in terms of settling rate).

2.6

Water Body Sensitivity and the Risk from Excess Fine Sediment

2.6.1

The attributes of the receiving water bodies need to be taken into account
when determining the risk to them. This includes whether or not they support
biological species and habitats (e.g. fish, macroinvertebrates) recreational
activities (e.g. bathing, water sports and fishing) that are sensitive to
suspended sediment and sedimentation. Other considerations include
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natural suspended sediment concentrations and the risk of sedimentation
(i.e. is the water body flowing or still, and if flowing what potential is there for
deposition).
2.6.2

Water environment receptors include:
· Llyn Padarn;
· Afon Seiont / Rhythallt;
· Nant-y-Betws;
· Afon Gwryfai; and
· Private Water Supplies.

2.6.3

Table 1 provides a summary of the various attributes of these water bodies.
Please refer to Chapter 9 and Appendix 9.1 of the Environmental Statement
(AECOM, 2015) for full details.
Table 1 Water Receptor Attributes
Water Receptor

Attributes

Llyn Padarn

Designated SSSI and bathing water. Local recreational
activities such as water sports and events. Designated
as a Main River and a WFD water body that that is
heavily modified due to non-specific water storage.
Llyn Padarn is currently at Moderate Ecological
Potential due to not all mitigation measures being in
place (dissolved oxygen levels are not good). NRW
tested suspended solids in 25 samples taken between
January and December 2010. 23 samples were below
the 3 mg/l detection limit, and just one sample was
recorded as 10.5 mg/l.

Afon Rhythallt and The outflow from the north western end of Llyn Padarn
Afon Seiont

drains via the Afon Rhythallt, which becomes the Afon
Seiont approximately 3 km downstream.

The Afon

Seiont was designated as a salmonid river under the
Freshwater Fish (Consolidated) Directive, before it was
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Attributes
subsumed by the WFD. The Afon Rhythallt / Seiont
are also a designated Main River and WFD water body
that is currently at Good Ecological Status.

Nant-y-Betws

Ordinary watercourse with a bed dominated by
bedrock, boulders and cobbles, but that is known to
have some erosion issues. Believed to be ephemeral in
upper reaches.
NRW do not routinely monitor the water quality of the
Nant-y-Betws and the watercourse is not designated
under the WFD.

Afon Gwyrfai

Designated as a SSSI/SAC and formerly as a salmonid
fishery before the Freshwater Fish (Consolidated)
Directive was subsumed by the WFD.
Designated Main River and heavily modified WFD
water body (due to non-specific water storage)
achieving Good Ecological Potential.

PWS

The Nant-y-Betws supports a number of private water
supplies. The two properties of Ynysoedd and Tyn y
Ceunant obtain their water supply from the Nant-yBetws, which flows in a south westerly direction from
Q1. The Tyn y Onnen Caravan Park and Campsite is
also believed to obtain water from the Nant-y-Betws as
well as other spring, well and borehole sources. No
other PWS in the vicinity of the site are expected to
have the potential to be impacted.
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2.7

Fine Sediment Pollution and its Effects on the Water Environment

2.7.1

The water environment and the flora and fauna that it supports may be
adversely affected by excessive fine sediment discharged from a
construction site either in suspension or deposited directly.

2.7.2

Potential adverse effects may be acute or chronic and typically include:
· The presence of high levels of fine sediment in watercourses and in the
water column of lakes can have direct physiological and behavioural
effects on fish and other fauna (although in lakes fish are better able to
avoid the affected area) such as:
§

Direct mortality (although relationships are complex);

§

Reduced reproduction and growth through the degradation of
spawning habitat/redds and smothering of eggs and yolk-sac
fry;

§

Gill irritation / trauma;

§

Altered blood physiology;

§

Impede fish movement; and

§

Alters foraging behaviour and reduced territory.

· Sedimentation on the bed of watercourses or lakes may smother

macrophytes, invertebrates and substrate important for fish and
invertebrates (particularly fish spawning gravels);
· Suspended solids reduce water clarity and increase turbidity, exerting a

negative effect upon primary production;
· Suspended solids may depress oxygen levels in the water by reducing

the potential for plants to photosynthesise and exerting a Sediment
Oxygen Demand;
· Fine sediment pollution can also have trophic effects on fish through

changes in invertebrate communities in response to high and persistent
sediment loads and effects on food sources; and
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· Aesthetic effects that discourage or prevent local recreational uses of

Llyn Padarn or require the temporary, partial or full postponement of
water sports events held on the lake.
2.7.3

In addition to the above, sediment in runoff may also be associated with
chemical pollutants or could increase flood risk where it builds up in
sufficient quantities. However, these issues are not considered specifically
by this Silt Management Plan and the reader is directed to the CoCP,
WTMP and PPP for further information.
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APPROACH TO MANAGE EXCESS
FINE SEDIMENT DURING
CONSTRUCTION

3.1

Introduction

3.1.1

This section describes the proposed mitigation measures that can be
implemented on site for potential sources of fine sediment at the
Development, potential adverse effects on water environment receptors, and
the proposed measures to avoid, minimise and reduce potential adverse
effects consistent with the residual effects predicted in the ES.

3.2

Relevant Guidance Documents

3.2.1

Mitigation measures to avoid, minimise and reduce potentially adverse
effects during construction have been identified and described in this section
of the SMP.

3.2.2

To mitigate likely significant impacts during the construction phase, all works
associated with the construction of the Development would be undertaken
with due regard to the guidance contained within:
· CIRIA Document C650 Environmental Good Practice on Site;
· CIRIA Document C648 Control of Water Pollution on Linear Construction

Sites;
3.2.3

The following NRW Pollution Prevention Guidelines (PPGs):
· PPG01 - General Guide to the Prevention of Pollution (May, 2011);
· PPG02 - Above Ground Oil Storage Tanks (August, 2011);
· PPG03 - Use and Design of Oil Separators in Surface Water Drainage

Systems (April, 2006);
· PPG05 - Works and Maintenance in or Near Water (no date);
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· PPG06 - Working at Construction and Demolition Sites (March, 2012);
· PPG07 - Refuelling Facilities (August, 2014);
· PPG08 - Safe Storage and Disposal of Used Oils (February, 2004);
· PPG 13 - Vehicle Washing and Cleaning (July 2007);
· PPG 18 - Managing Fire Water and Major Spillages (June 2000);
· PPG 21 - Pollution Incidence Response Planning (March 2009); and
· PPG 22 - Dealing with Spills (April 2011).

3.2.4

As of December 2015 all Pollution Prevention Guidance 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.

3.3

Proposed Temporary Drainage System

3.3.1

Where slopes are disturbed by the construction works, temporary drainage
measures would be designed to prevent the direct discharge of runoff to
watercourses.

Drainage grips would be constructed to convey runoff to

temporary storage lagoons for settlement or other means to filter runoff
before it is discharged to surface watercourses to minimise the potential for
sediment-rich runoff to enter controlled waters.

The drainage from the

settlement lagoons would be subject to a permit issued by NRW. The permit
would contain conditions on the allowable quality and quantity of the water
discharged from the lagoons to the individual watercourse / lake etc.
3.3.2

Dedicated and isolated temporary drainage systems will also be installed for
the following activities:
· All water arising from the tunnelling operations;
· Slate crushing areas;
· Fuel storage; and
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· Storage of cement / grout and the batching of concrete.

3.3.3

For works in and around Llyn Padarn, due regard will be given to PPG5
Works and Maintenance In and Near Water, and the CoCP, including the
WTMP, PPP which outline measures to be taken to manage the risk of
chemical spillages.

3.3.4

The proposed temporary drainage system will be developed in tandem with
the detailed design and construction method statement prepared by the
Principal Contractor.

3.3.5

The SMP provides guidance and description on the measures that can be
used. In practice, the application of these measures will be a continuously
adaptive process in response to site specific constraints and changing
needs. For example, different types and levels of treatment of fine sediment
in runoff may occur depending on the time of year, the location of the works
and the nature of works being undertaken at that point in time.

3.4

Pre-Construction Surveys

3.4.1

A pre-construction survey of the Llyn Padarn lake bed along the line of the
proposed spillway infrastructure pipes and extending to include the entire
working area plus 10 m will be undertaken before any construction works in
Llyn Padarn commence.

3.4.2

The purpose of the survey is to confirm that no protected or invasive species
have moved into the area affected by the works and that the findings of the
2015 surveys as reported in the ES remain valid.

3.4.3

The WTMP also proposes to undertake a pre-construction Fluvial Audit 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.

3.4.4

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 against which any future changes can be assessed.
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Proposed Fine Sediment Mitigation Measures
Permissions

3.5.1

The appropriate drainage and discharge licences would be sought from
NRW for both temporary and permanent discharges in advance of when
required.

The final SMP will be updated with a register of all relevant

licences and permits and a summary of the conditions imposed by them
(where relevant).
Training
3.5.2

All staff shall attend a Tool Box Talk on the risks to the water environment
for fine sediment runoff/discharge and the proposed measures set out in the
SMP.

3.5.3

The Tool Box Talk shall be given by a suitably qualified person (i.e. an
environmental professional, Environmental Manager or Environmental Clerk
of Works).

3.5.4

Construction workers shall not be authorised to work on site until they have
received this Tool Box Talk.

3.5.5

Technical notes shall be provided to all staff and put up on notice boards in
relevant locations.
Earthworks

3.5.6

During the initial site preparation works prior to the start of construction,
there would be a requirement for the implementation of temporary measures
to ensure controlled management of runoff draining from the construction
site. Runoff from the construction site would not be allowed to drain directly
into any watercourse and would be filtered and attenuated using a variety of
measured alone or in combination including:
· Sediment traps;
· Settlement ponds and temporary storage areas;
· Silt Busters or other proprietary treatment measures;
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· Sediment barriers such as silt fences, straw bales and earth bunds (used

and positioned in appropriate locations);
3.5.7

The arrangements of such drainage infrastructure would be prepared during
the detailed design and, as appropriate, agreed with NRW prior to the
commencement of construction. The above measures would ensure that
any sediment (including any adsorbed pollutants) carried in suspension in
the surface water runoff from the site would have settled out to an
acceptable level before being discharged to Llyn Padarn or the Nant-yBetws under an environmental permit from NRW.

3.5.8

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 by seeding with grass or using geotextile covers.

Measures to Intercept and Filter Fine Sediments
3.5.9

Mitigation measures relevant to controlling soil erosion and surface runoff,
focusing on those areas where there would be excavations and the crushing
and storage of slate wastes would include:
· Scheduling construction activities to minimise the area and period of time

that soil would be exposed, particularly during wetter periods;
· Construction areas would be demarcated from the rest of the site so as

to minimise the disturbance of land not required for development;
· Installation of cut-off drains around the working areas to intercept surface

runoff and divert it around the working areas;
· Minimising the stockpiling of materials and locating essential stockpiles

as far away as possible from watercourses;
· Implementation of site working practices to minimise the risk of concrete

spillages; and
· Movement of construction vehicles and plant would be strictly controlled

to minimise the potential for soil compaction and erosion.
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3.5.10 In addition to the above, drilling fluids and additives (if used) will be stored
appropriately in bunded tanks holding 110% of its capacity. Any waste or
used drilling fluid will be stored and tankered away off-site.
3.5.11 Discharges to watercourses and Llyn Padarn will be at a controlled rate and
with appropriate measures to spread the discharge so as to avoid erosion of
the bed and banks for the receiving water body (e.g. the use of baffles).
3.5.12 The edges of haul roads where these cross the Nant-y-Betws either on
existing or temporary crossing points shall be protected by straw bales or
other suitable measure to direct construction runoff away from the channel.
3.5.13 Haul roads and local access roads shall be kept free of mud by the use of a
road sweeper, and if deemed required by the Principal Contractor, a vehicle
wheel wash facility.
Cement and Wet Concrete
3.5.14 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)).
3.5.15 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.
3.5.16 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. If these are shallow excavations they
shall be lined by a suitable geotextile membrane to prevent infiltration to
groundwater.
3.5.17 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 and contained wash out
lagoons.
Works in Llyn Padarn
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3.5.18 The spillway infrastructure will be constructed using an open cut method but
within a dry working area within a coffer dam and an outer silt curtain.
3.5.19 The silt curtain will be installed so that it completely surrounds the proposed
working area and is in place prior to any other construction works
commencing in Llyn Padarn.
3.5.20 The silt curtain will remain in place after completion of the works until there
has been substantial re-deposition of any fine sediment mobilised into the
water column.
3.5.21 Any works in Llyn Padarn will be undertaken in accordance with the BioSecurity Plan prepared for the proposed construction works.

3.6

Water Quality Monitoring

3.6.1

A Water Quality Monitoring Programme is proposed to monitor any variation
in the water quality and the potential impact of construction works on Llyn
Padarn, the Nant-y-Betws, the Afon Gwyrfai and relevant PWS.

3.6.2

Details of the Water Quality Monitoring Programme are set out in the
WTMP. In summary it includes:
· Pre-construction monthly water quality sampling and visual inspections

of all relevant water bodies;
· Regular visual inspections of quarry waters during dewatering and in situ

monitoring or the collection of water samples for laboratory analysis if
required;
· Daily visual inspections and monthly water quality sampling (as a

minimum) of all relevant water bodies and PWS during construction;
· Post-construction monthly water quality sampling of all relevant water

bodies and PWS for a minimum of six months; and
· An Action Plan with triggers linked to the Environment Agency’s

Common Incident Classification Scheme.
· The need to consult and provide incident reports to NRW and the

planning authority.
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At this stage the proposed Water Quality Monitoring Plan is draft only and is
subject to changes through consultation with NRW on the proposed
temporary works Environmental Permits.
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This document has been prepared by AECOM for the sole use of our Client (the "Client") and in accordance with generally accepted consultancy principles, the budget for fees and terms of reference agreed between AECOM and the Client.
Any information provided by third parties and referred to herein has not been checked or verified by AECOM, unless otherwise expressly stated in the document. No third party may rely upon this document without the prior and express written agreement of AECOM.
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