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1. Introduction 
1.1 Purpose of this report 

1.1.1 On Sunday 16th February 2020, Storm Dennis caused the Llanwonno Upper Tip to fail 

above the village of Tylorstown.  Approximately 60,000m3 of slipped material filled the 

valley bottom from the toe of the slope outwards in an extremely low angled and widely 

distributed debris envelope, filling the Afon Rhondda Fach’s channel and diverting its 

course to the western side of the valley bottom.  The slipped material also covered an 

essential water main and disused trainline which is used as a footpath.  Emergency works 

(referred to as Phases 1, 2 and 3 of the Tylorstown Landslip scheme) were required to 

remove the slipped material from the river and valley bottom and transported to nearby 

receptor sites.  These Phases are currently underway and do not form part of the 

Proposed Scheme. 

1.1.2 The Proposed Scheme is for Phase 4 of the Tylorstown Tip project which consists of 

undertaking essential stabilisation and remediation works, as recommended by 

geotechnical studies, to ensure the remaining material within the Llanwonno Upper tip is 

safe, as well as offering enhancements for the local area.   

1.1.3 The main objective for the Proposed Scheme is to prevent any future slips of material such 

as that that occurred following Storm Dennis by moving colliery material from the 

Llanwonno Upper Tip (RH01) to a new Receptor Site adjacent to Old Smokey (RH02).  

Further detail on the Proposed Scheme can be found in Chapter 3. 

1.1.4 This Water Framework Directive Assessment report has been written to support the 

planning application and seeks to address the following:  

 The elements of the proposed works which have the potential to negatively impact the 

surrounding water environment; 

 The methodology and mitigation measures for the proposed works which have been 

developed to minimise these impacts; and  

 how the proposed scheme complies with the EU Water Framework Directive.   

1.2 Background to the Water Framework Directive 

1.2.1 The Water Framework Directive (WFD) established a framework across the European 

Union for the protection of water bodies (including terrestrial ecosystems and wetlands 

directly dependent upon them), which aims to prevent further deterioration, enhance their 

status, promote sustainable water use, reduce pollution and mitigate the effects of floods 

and droughts.  Water bodies include surface waters (rivers, large lakes, canals, transitional 

and coastal waters) and groundwater bodies (superficial and bedrock aquifers). 
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1.2.2 The baseline condition of all water bodies was presented in the River Basin Management 

Plans (RBMPs) in 2009, with England and Wales being split into its major river basin 

catchments.  Updates to water body status is presented to the European Commission (EC) 

every six years.  The 2015 RBMPs provided Cycle 2 updates and there are a further two 

cycles to be repeated in 2021 and 2027, by which point all water bodies should be 

achieving good ecological status or good ecological potential for artificial or heavily 

modified water bodies (AWB or HMWB). 

1.2.3 For AWBs and HMWBs the classification system is slightly different in recognition of the 

impact that human activity can have on the water environment.  For such water bodies the 

classification is based predominantly on the presence or absence of mitigation measures 

within the water body as a whole.  These mitigation measures are defined for each water 

body within the RBMPs as set by the Natural Resource Wales (NRW) and the 

Environment Agency (EA). 

1.2.4 As part of the Proposed Scheme, it is important for the client and NRW (as the relevant 

regulator) to consider any permanent changes the Proposed Scheme will create against 

the legal environmental obligations and apply best practice in terms of the environment 

and WFD.  Any changes to physical river features, water flows, and / or chemical and 

ecological changes the Proposed Scheme may cause for the long term must be 

adequately considered as well as impacts on locally designated sites – all of which form 

part of the WFD assessment criteria. 

1.2.5 In line with the WFD, EA Guidelines1 or equivalent NRW guidelines, to ensure physical 

works or modifications in rivers meet WFD and wider environmental duties, the proposed 

scheme should ensure that: 

 The works will not lead to a deterioration in the quality of a water body; and 

 The works will not prevent the future improvement of a water body. 

1.2.6 Consideration for the wider environmental effects of the scheme should also ensure that: 

 The works will not impact a protected nature conservation area or priority habitat; 

 The works will not impact a protected or priority species; 

 Heritage, landscape and fisheries interests and the need for an Environmental Impact 

Assessment (EIA) have been considered; and 

 
1 Flood & Coastal Risk Management – an introduction to delivering the Water Framework Directive (OI 871_11); Protecting and 

improving the water environment – Water Framework Directive compliance of physical works in rivers (Position 488_10); 

Internal Environmental Assessment and the Water Framework Directive: assessing new modifications (Operational 

Instruction 301_10); Internal Environmental Assessment and the Water Framework Directive: Supplementary Info 

(Operational Instruction 302_10). 
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 Opportunities have been sought to improve the water environment. 

1.2.7 Where a scheme is found to cause a potential deterioration in WFD status of a water body 

or prevent it achieving good status then the project must be subject to a more detailed 

assessment under Article 4.7 to defend the breach of WFD objectives.  Strict 

environmental and sustainability criteria must be met to enable the work to proceed. 

1.3 WFD Elements 

1.3.1 The WFD classification for a defined water body is produced by the assessment of a wide 

variety of different ‘elements’ measured against specific standards and targets developed 

by the WFD UK Technical advisory Group (UKTAG) and the European Union that relate to 

a particular type and natural status of a water body.   

Ecological Status 

1.3.2 Ecological status classification is based upon the following groups of elements: 

 Biological elements such as fish, invertebrates, macrophytes, phytobenthos (which 

include aquatic and riparian plants, macro-algae, phytoplankton and diatoms); 

 Supporting elements that include chemical measurements such as ammonia, 

dissolved oxygen, pH, phosphate, copper, zinc and temperature (often referred to as 

‘physchem’ attributes) and includes specific pollutants; 

 Hydromorphology (supporting conditions) that assess the physical attributes of the 

water body such as ‘quantity and dynamics of flow’, ‘river continuity’, ‘structure of 

riparian zone’ and ‘morphology’; and 

 Assessments given for each element are also accompanied by a measure of certainty 

in the result (i.e.  Probable, Suspected, and Certain). 

1.3.3 The ecological status classification is based upon the poorest measurement found for any 

of the relevant elements being assessed for the identified water body.  ‘Good ecological 

status’ is a classification that applies to near-natural water bodies and has been described 

for assessment purposes to represent those that demonstrate only a slight variation from 

undisturbed, natural conditions. 

1.3.4 Primary elements assessed are the biological elements, supported by standard water 

quality parameters (physchem).  The assessment also includes a review of whether or not 

the water body supports good conditions or features with respect to the quantity and 

dynamics of flow and the geomorphological condition (hydromorphology).  Biotic indicator 

condition (high, good, moderate, poor, bad) takes precedent over physchem standards for 

the classification, with physchem only contributing as high, good or moderate (even if poor 

or bad water quality elements are recorded). 
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Chemical Status 

1.3.5 Chemical status is recorded as good or fail and is assessed by compliance with 

environmental standards for chemicals that are listed in the Environmental Quality 

Standards (EQS) Directive 2008/105/EC1 4 (and amendments of 2013).  These chemicals 

include priority substances and priority hazardous substances. 

1.3.6 The chemical status classification for a water body is determined by the worst scoring 

chemical, along with a measure of results certainty.  This is only assessed for water bodies 

where such pollutants are known to be discharged in significant quantities and is not 

assessed for watercourses that do not receive such substances (labelled as ‘does not 

require assessment’). 

Groundwater Status 

1.3.7 Groundwater status is based on a series of conditions defined in the WFD (2000/60/EC) 

and Groundwater Directive (2006/118/EC) and a series of tests have been designed to 

define good groundwater status in respect of five chemical and four quantitative 

parameters.  The results for these are combined and the worst-case classification for the 

chemical status and the worst case for the quantitative elements are presented 

independently and the overall groundwater status is taken from the worst of these two 

results.  Groundwaters are either classed as good or poor status. 

Overall Status 

1.3.8 Overall status classification is based on the poorest result for ecological and / or chemical 

status and is based on a ‘one out, all out’ principle.  The classification methodology is 

being continuously developed as more data is collected and monitoring methods improve. 

1.3.9 For heavily modified and artificial water bodies, the assessment is based more on 

chemical supporting elements than on the biological elements or supporting conditions.  

This is because good status would otherwise be impossible to achieve.  Meeting the 

requirements of areas that are protected under other European legislation (e.g.  Bathing 

Waters, Birds, Drinking Water, Freshwater Fish, Shellfish, Habitats, Nitrates and Urban 

Wastewater Treatment Directives) can also be applied to and strengthen WFD 

assessments. 

1.3.10 The 2015 status classification provides a baseline condition against which targets of ‘no 

deterioration’ can be measured and provides a basis against which any future 

improvements can be measured.  Reasons for a given classification are complex and may 

not necessarily be fully understood, particularly if there is a failure of an element of an 

overall status.  Further investigations and improved monitoring may be required. 

1.4 WFD Assessment Process 

1.4.1 In order to perform the WFD assessment the following methodology has been adopted: 
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 Step 1 – Baseline data collection; 

 Step 2 – Screening: exclude activities assessed not to have an impact on water 

bodies or WFD elements; 

 Step 3 – Scoping: identify water bodies and specific WFD elements to be assessed; 

and 

 Step 4 – WFD Compliance Assessment: consider impacts and mitigation and 

conclude the effects of the activity. 

1.4.2 In order to ensure no deterioration in the WFD status of surface or ground water bodies, 

the following criteria must be demonstrated: 

 WFD 1: The proposed works will not result in a deterioration of current ecological 

status or potential. 

 WFD 2: The proposed works will not cause failure to meet Good Ecological Status 

/ Good Ecological Potential (GES/GEP) by the target timeframe. 

 WFD 3: The proposed works will not permanently prevent or compromise the 

relevant environmental objectives being met in other water bodies. 

1.5 Consultation with NRW 

1.5.1 NRW were initially consulted regarding this Scheme through the EIA scoping process and, 

in their scoping response, NRW confirmed that the planning application and ES were to be 

accompanied by a WFD assessment and supported by a drainage survey. 

1.5.2 A meeting was subsequently held between NRW, RCT and Redstart on 28/04/2021 during 

which Redstart presented the Proposed Scheme as well as their approach to: 

 The drainage strategy and design; 

 Site investigations; and 

 The WFD Assessment. 

1.5.3 NRW were subsequently invited to provide their comments or raise questions about the 

points above. The following points were raised by NRW: 

 NRW confirmed that they agreed with the assessor’s decision to exclude the Nant 

Clydach from the WFD assessment; 

 NRW requested that the assessment consider the fish spawning season and 

include appropriate mitigation measures in relation to this; and 

 NRW queried whether the proposals create an easier pathway for leachate, due 

to looser compaction on the donor site. However, the Redstart design team 
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confirmed that material is expected to be more tightly compacted at Llanwonno 

Tip than it is currently. 

1.5.4 The above comments were taken into consideration and integrated into the assessment, 

where relevant, during the finalisation of this report. 
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2. Design Description 
2.1 Design elements 

2.1.1 The Proposed Scheme involves ensuring the remaining material within the tip safe, as well 

as offering enhancements for the area.  As such, it includes the remediation of the 

remaining material within RH01, on the hillside and consists of the following, as depicted in 

Figure 2.1. 

Llanwonno Tip 

2.1.2 Circa 195,000m3 of material remaining within Llanwonno Upper Tip, on the hillside, will be 

removed and landscaping of the area following the removal will be implemented.  The 

hillside will be graded to match the natural sloping gradient of the valley side, tying the 

area into the surrounding landscape.  This will also create more stability on the valley side 

by removing the material overlying the natural sloping gradient of the valley The proposed 

excavation area is depicted in drawing GC3613-RED-75-XX-DR-C-0063 and associated 

cross sections in drawings GC3613-RED-75-XX-DR-C-0064 to 0069. 

2.1.3 Appropriate surface water drainage will be provided at the reprofiled tip. This will consist of 

swales and herring bone drains to collect surface water flows, directing them towards a 

network of three drainage channels below the tip. These will, in turn, direct waters towards 

an existing channel and outfall to the Afon Rhondda Fach. Further details of the outline 

drainage design are available in the Tylorstown Slip Phase 4 drainage strategy (see 

Appendix 11.2 of the Tylorstown Slip Phase 4 Environmental Statement). 

Slip Area 

2.1.4 Up to 35,000m3 of material will be used to infill such features as the slip scar, below 

Llanwonno Tip, to bring the ground to a homogenous level, similar to the natural sloping 

gradient of the valley side. 

Widening of Tramway 

2.1.5 Approximately 160,000m3 of the material will need to be transported along a disused 

tramway to the adjacent Receptor Site (approximate centre at ST 02103 95732).  

Widening of the existing tram way is necessary to allow access for trucks and plant to 

RH01 and the Receptor Site. 
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Receptor Site 

2.1.6 As mentioned above, approximately 160,000m3 of the material excavated from Llanwonno 

Tip will be transported to the Receptor Site, to be deposited and landscaped into a new 

landform, adjacent to the existing Old Smokey.  The purpose of this movement of colliery 

material is to prevent any future slips such as that that occurred in February 2020, by 

moving it to a more stable and secure location.  The final landform at of the Receptor Site 

will be 540m long, with a width varying between 75m and 120m, a maximum height of 

7.08m, a 2.5% cross fall and 1 in 3 side batters.  The location of the Receptor Site is 

depicted in Figure 2.1 below. The outline drainage design proposals for the Receptor Site 

consist of swales surrounding the new landform and feeding into two attenuation ponds 

which discharge into the existing drainage network. 

2.1.7 Further drawings and details of the Receptor Site are available in Volumes 1 and 2 of the 

Tylorstown landslip Phase 4 Environmental Statement.  The exact layout and landscaping 

of the reprofiled material will be refined during the detailed design and informed by 

environmental surveys and the EIA process. Further details of the outline drainage design 

are available in the Tylorstown Slip Phase 4 drainage strategy. 

 
Figure 2.1 Proposed development boundary and design elements 



 

Tylorstown Landslip Phase 4 
Water Framework Directive 

Compliance Assessment 
August 2021 

Public

2/ Design Descrip

 

9 

2.2 Construction 

Haulage routes and Vehicle Movements 

2.2.1 The design of the Proposed Scheme allows the recovery of all the material to be 

undertaken without having to access the public road network.  The haulage route used 

between the sites will be along the disused tramway and not on any public highway for the 

duration of the Proposed Scheme’s construction.  This has major advantages in that it 

saves approximately 3,000 HGV road journeys through Ferndale, and potentially up to 

9,000 if travelling through Blaenllechau. 

2.2.2 It is assumed that the transport of material from Llanwonno tip to the receptor site will 

require 15,000 HGV movements in total over a period of around four months, giving an 

average of 135 to 140 HGVs movements per day. 

2.2.3 The tramway will be widened to approximately 5m, dependent on vehicle size, with a 

length of 550m.  It will be surfaced using stone surfaced crusher run at <300mm in 

diameter (thickness to be confirmed by the contractor, based on conditions after site strip). 

2.2.4 Further detail on the transport arrangements required during the depositing of material on 

the sites are discussed in the Transport Statement2 accompanying the application. 

Construction compounds 

2.2.5 There will be one construction compound on site that will have an approximate area of 

5700m2.  This will be located to the east of the haulage route, north-west of the Receptor 

Site, as depicted in Figure 2.1. 

Construction plant and equipment 

2.2.6 The plant likely to be used for the construction of the Proposed Scheme includes: 

 Volvo A20 articulated hauler; 

 Volvo A30 articulated hauler; and 

 CAT 320 hydraulic excavator. 

Construction practice 

2.2.7 The majority of works will take place during the working week and only in the daytime.  

There will be no night-time working and minimal working on Saturday and Sunday 

mornings.  All relevant Code of Construction Practice (CoCP) guidelines will be followed to 

reduce impacts during construction. 

2.2.8 Further information on the design is available in the Tylorstown Landslip Phase 4 

Environmental Statement3. 

 
2 Capita / Redstart (2021), Tylorstown Landslip Phase 4 Transport Statement. 
3 Capita / Redstart (2021), Tylorstown Landslip Phase 4 Environmental Statement. 
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3. Baseline Data 
3.1 Baseline Scope and data sources 

3.1.1 In order to assess the impacts of the proposed works on the water environment, relative to 

the objectives of the WFD, an assessment of the baseline conditions is required. 

3.1.2 The Proposed Scheme is in proximity to fluvial (river) settings and therefore should 

consider the relevant RBMP.  The proposals lie within the Afon Rhondda Fach valley and 

catchment, which is located within the Severn River Basin. 

3.1.3 The Water Watch Maps produced by Natural Resources Wales (NRW) and the Severn 

RBMP have been used to define the current condition of the relevant water bodies, the 

objectives in place specific to the relevant water bodies, and any protected areas 

associated with the water bodies. 

3.1.4 Groundwater level data has been obtained from ground investigation to provide an 

estimate of the groundwater levels in specific locations to predict the likelihood of potential 

effects of the scheme components on the groundwater bodies. 

3.1.5 A drainage survey was undertaken in March 2021, identifying the location and properties 

of all watercourses and drains within the Redline Boundary.  This was undertaken primarily 

for drainage purposes but has also been used to confirm the water environment and WFD 

baseline at the site. 

3.1.6 For the purposes of this assessment, the geographical scope (the ‘study area’) will cover 

the immediate extent of the proposed development area and a 1km buffer around the 

redline boundary, as depicted in Figure V2-S11-0001 of the ES. 

3.2 Surface water bodies 

3.2.1 This section includes the WFD classifications for each WFD surface water body within the 

study area.  All classifications and objectives are included in Table 1.  A description of the 

network of minor watercourses in the study area is also included. 

3.2.2 Three surface water designated under the WFD are present in the study area (see 

Appendix A for depiction): 

 Afon Rhondda Fach - source to confluence Rhondda R (GB109057027210) – 

designated as a heavily modified water body; 

 Nant Clydach - source to confluence R Taff (GB109057027250)  – not designated 

artificial or heavily modified water body; and 

 Aman R - source to confluence Afon Cynon (GB109057027130) - not designated 

artificial or heavily modified water body. 
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3.2.3 Other watercourses present within the study area but are not designated WFD water 

bodies include a large number of unnamed drains, ditches and adits scattered across the 

side of the valley. 

Afon Rhondda Fach 

3.2.4 The Rhondda Fach River is a tributary of the River Taff and drains a catchment of 

approximately 29.71 km2.  The watercourse’s headwaters form in the hills above 

Blaenrhondda, in a marshy area between Mynydd Beili Glas and Mynydd Bwllfa.  The river 

enters the Lluest-wen Reservoir before flowing down into Maerdy and then on through the 

settlements of Ferndale, Tylorstown and Ynyshir before reaching its confluence with the 

River Rhondda at Porth. 

3.2.5 Within the study area the catchment is predominantly urban and post-industrial, 

characterised by a narrow floodplain with a series of settlements and towns (such as 

Ferndale and Tylorstown) established along its course.  Areas of mostly pastoral with 

some arable agricultural use as well as woodland are also present with the catchment.  

The water body is tree lined along most of its course; however, these do not provide a 

consistent or thick coverage, so they do not provide abundant shading.  The water body is 

also crossed by numerous roads, including the A4233 which runs alongside the 

watercourse, along the valley bottom, crossing the river in multiple locations.  The 

Rhondda Fach has been heavily modified throughout its course, to accommodate the 

industrial development of the area, particularly along the stretch adjacent to the Proposed 

Scheme.  As a result, the river is a highly modified and confined watercourse. 

3.2.6 Site observations of the Afon Rhondda Fach were made from Station Road bridge down to 

the location of the February 2020 landslip. 

3.2.7 As it flows below Station Road bridge, the channel of the Rhondda Fach bears no signs of 

a natural or naturalistic form as it is lined with stone and concrete and runs through a pipe 

directly below the bridge before discharging into a small bason directly downstream of the 

bridge.  Evidence of the previous industrial activity and further modifications of the 

floodplain are visible throughout this area, in the form of stone walls and metal pipes (See 

Figure 3.1 below). 
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Figure 3.1 Heavily modified section of the Rhondda Fach river, below Station Road 
bridge. 

3.2.8 Downstream of this, the watercourse superficially appears more naturalistic, with extensive 

areas of the channel bed filled with scattered pebbles and boulders (See Figure 3.2).  

These provide a network of naturalistic pools and riffles that supply varying flows along this 

reach.  However, further evidence of heavy modification is also visible, with the edges of 

the channel being lined with concrete as well as large areas of the riparian zone (See 

Figure 3.3).  The banks of the Rhondda Fach therefore display great stability and there is 

no evidence of erosion or natural processes occurring on the banks of the watercourse. 

3.2.9 This section of the river is lined with trees, Although they do not appear to contribute 

towards the stability of the banks on this location, they do provide shading to the 

watercourse. 

3.2.10 Ecological surveys undertaken along this reach have also identified evidence of Otter 

activity, meaning that this section of the Rhondda Fach provides a source of foraging for 

individuals in the area. 
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Figure 3.2 View of the Rhondda Fach facing downstream, with visible concrete banks. 

 

Figure 3.3 Visible part of the concrete-lined bank of the Rhondda Fach. 
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3.2.11 At the location of the February 2020 slip, little evidence remains of the previous course of 

the Rhondda Fach.  As mentioned above, the slipped material accumulated at the bottom 

of the valley is this location, shfting the course of the river.  Emergency works have since 

been undertaken to remove the excess material and realign the channel to its previous 

course.  Figure 3.4 and Figure 3.5 below show the current alignment of the Rhondda Fach, 

as a result of the realignment works. 

3.2.12 The bed and banks of the river have been lined with stone, some of which are remnants of 

the original channel and others that have been newly imported for the purpose of 

realigning the watercourse.  The bed substrate is generally dominated by coarse cobbles 

and boulders which provide riffles and varying flows.  The channel has been designed into 

a 2-stage channel, with the lower stage consisting of steep or vertical banks and the upper 

stage possessing more gradual gradients. 

3.2.13 Tree and vegetation cover along this stretch of the river were lost as a result the landslip, 

rendering the banks bare of any shading. 

3.2.14 As this is a newly realigned channel, there is no evidence of natural processes, however, it 

is expected that these are likely to be limited and confined by the engineered stone banks 

of the channel, as it is in the remainder of this reach of the Rhondda Fach. 

 

Figure 3.4 View of the Rhondda Fach at the slip location, facing upstream. 
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Figure 3.5 View of the slip location on the Rhondda Fach, facing downstream. 

3.2.15 The Afon Rhondda Fach - source to conf Rhondda R WFD water body was classed as 

having ‘Moderate’ ecological status in 2009 (Cycle 1), however this has declined to ‘Poor’ 

in 2015 (Cycle 2) and poor 2018 (Cycle 2).  The poor overall status was due to a poor 

status for fish in 2015 and 2018.  These have been attributed to diffuse and point sources 

of sediment and organic pollution because of discharge from sewage treatment works, 

industrial and an abandoned mine.  Also, poor fish status has also been attributed to 

physical barriers to migration.  Specific species that were identified as failing in the 

watercourse are Salmon, Trout and Bullhead. 

3.2.16 All water body objectives were met in 2015 except for hydrological regime and the fish 

element which has an objective of good by 2021. 

3.2.17 WFD classifications are detailed in Table 1. 

3.2.18 Mitigation measures that are noted as not yet being in place include: 

 control or manage point source inputs 

 control or manage diffuse source inputs; 

 removal or easement of barriers to fish migration; 

 to mitigate/Remediate point source impacts on receptor; and  

 alter/change permits for sewage treatment works. 
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3.2.19 Three sets of water samples were collected from the Afon Rhondda Fach in November 

and December 2020, upstream of the location of the slip (as well as in a tributary draining 

the tip location), as part of a previous phase of the project (see Appendix E).  These were 

tested for water quality and revealed that concentrations of dissolved copper and zinc in 

the Afon Rhondda Fach exceed Water Framework Directive EQS.  This suggests that the 

chemical WFD elements of the Afon Rhondda Fach could be of a lesser quality than is 

reflected in the waterbody’s current classification.  Additionally, one of the samples 

obtained from the tributary contained concentrations of dissolved lead exceeding EQS; 

however, levels in the Rhondda Fach remained below the EQS threshold.
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Table 1.  WFD classification for the Afon Rhondda Fach WFD surface water body. 

Elements 

Classifications 

Afon Rhondda Fach - source to confluence Rhondda R (GB109057027210) 

2009 2015  2018 Cycle 2 Objectives4 

Overall Status Moderate Poor Poor Good by 2021 

Ecological Status Potential Moderate Poor Poor Good by 2021 

Mitigation Measures Assessment Moderate Moderate Moderate Good by 2021 

Fish Moderate Poor Poor Good by 2021 

Invertebrates Good Good Good Good by 2015 

Macrophytes & Phytobenthos Not assessed Good Good Good by 2015 

Hydromorphological Supporting 

Elements 
Not assessed Not assessed Not assessed Not assessed 

Hydrological Regime Not assessed 
Does not Support 

Good 
Moderate Good by 2021 

Flow Not assessed Fail Not assessed Not assessed 

Morphology Not assessed Supports Good Not assessed 
Supports Good by 

2015 

Physico-chemical quality elements Not assessed Not assessed Not assessed Not assessed 

Ammonia High High High High by 2015 

Dissolved Oxygen High High High High by 2015 

Biological Oxygen Demand (BOD) Not assessed Not assessed Not assessed Not assessed 

pH High High High High by 2015 

Phosphate High Good Good High by 2015 

Temperature High High High High by 2015 

Specific Pollutants (Annex 8) High High High High by 2015 

Chemical Status Good Good Good Good by 2015 

Other pollutants Not assessed Not assessed Not assessed Not assessed 

Copper Not assessed Good High Good by 2021 

 
4 It is assumed that the WFD objectives have been met where the previous status is assessed as high or good. 
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Elements 

Classifications 

Afon Rhondda Fach - source to confluence Rhondda R (GB109057027210) 

2009 2015  2018 Cycle 2 Objectives4 

Iron Not assessed Good High Good by 2015 

Zinc Not assessed Good Not assessed Good by 2015 

Priority hazardous substances  Not Assessed Not assessed Not assessed Not assessed 

Priority substances (Annex 10) Not Assessed Good Not assessed Good by 2015 

Nant Clydach 

3.2.20 The Nant Clydach is a small stream that is a tributary of the River Taff.  It joins the Taff just 

outside Pontyprid.  and drains a catchment of approximately 25.68 km2. 

3.2.21 Although the waterbody itself is not located within the study area, its catchment does 

extend into the area of the proposed development.  The headwater of the Nant Clydach 

form to the east of Ferndale and Tylorstown, up on the hills, to the north of Llanwonno.  

The watercourse flows in a general south-easterly direction along its 13km length, through 

the village of Ynysybwl before reaching the River Taff, outside Pontyprid. 

3.2.22 The Nant Clydach is not designated as artificial or heavily modified and its catchment is 

primarily occupied by woodland areas as well as areas of agricultural land use. 

3.2.23 The water body was classed as having ‘Poor’ ecological status in 2009 (Cycle 1), 2015 

(Cycle 2) and poor 2018 (Cycle 2).  The poor overall status was due to a ‘Poor’ status for 

fish in 2015 and 2018, which has been attributed to the presence of physical barriers to 

fish migration in the watercourse. 

3.2.24 All water body objectives were met in 2015 except for the fish element which has an 

objective of good by 2021. 

3.2.25 WFD classifications are detailed in Table 2. 

3.2.26 Mitigation measures that are noted as not yet being in place include: 

 control or manage point source inputs 

 control or manage diffuse source inputs; and 

 removal or easement of barriers to fish migration. 
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Table 2.  WFD classification for the Nant Clydach WFD surface water body. 

Elements 

Classifications 

Nant Clydach - source to confluence R Taff (GB109057027250) 

2009 2015  2018 Cycle 2 Objectives5 

Overall Status Poor Poor Poor Good by 2021 

Ecological Status Poor Poor Poor Good by 2021 

Fish Poor Poor Poor Good by 2021 

Invertebrates High Good Good Good by 2015 

Macrophytes & Phytobenthos Not assessed Not assessed High High by 2021 

Hydromorphological Supporting 

Elements 
Not assessed Not assessed Not assessed Not assessed 

Hydrological Regime Not High Supports Good Not High Good by 2015 

Flow Pass Pass Not assessed Not assessed 

Morphology Good Supports Good Good Good by 2015 

Physico-chemical quality elements Not assessed Not assessed Not assessed Not assessed 

Ammonia High High High High by 2015 

Dissolved Oxygen High High High High by 2015 

Biological Oxygen Demand (BOD) Not assessed Not assessed High High by 2015 

pH High High High High by 2015 

Phosphate High High High High by 2015 

Temperature High High High High by 2015 

Specific Pollutants (Annex 8) High Not assessed Not assessed Not Assessed 

Chemical Status Good Good Good Good by 2015 

Other pollutants Not assessed Not assessed Not assessed Not assessed 

Copper Not assessed Good Not assessed Good by 2021 

Iron Not assessed Good Not assessed Good by 2015 

 
5 It is assumed that the WFD objectives have been met where the previous status is assessed as high or good. 
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Elements 

Classifications 

Nant Clydach - source to confluence R Taff (GB109057027250) 

2009 2015  2018 Cycle 2 Objectives5 

Zinc Not Assessed Good Not assessed Good by 2015 

Priority hazardous substances  Not Assessed Not assessed Not assessed Not assessed 

Priority substances (Annex 10) Not Assessed Good Not assessed Good by 2015 

Aman R - source to confluence Afon Cynon 

3.2.27 This WFD waterbody is located approximately 1km north of the redline boundary and does 

not remotely interact with the proposed Scheme.  No further consideration has therefore 

been given to this WFD waterbody. 

Minor watercourses 

3.2.28 A drainage survey of the study area identified a total of 22 drainage channels located on 

the valley side, within the study area, forming a large network collecting surface water from 

the top and sides of the valley and discharging it into the Afon Rhondda Fach.  Most of 

these watercourses are artificial, consisting of either excavated drainage ditches, concrete 

channels or footpaths that now act as flow routes.  This network of drains is depicted in 

Appendix B, with arrows indicating flow paths and direction.  None of these watercourses 

are WFD waterbodies; however, they all lie within the Afon Rhondda Fach catchment. 

3.2.29 Llanwonno Upper Tip is bordered and drained by ditches; two to the east (channels 13 and 

14), a ditch directly to the west (channel 17) and an engineered footpath running to the 

south, directly below the tip, acting as a drainage ditch (channel 10/10A; see Figure 3.6). 

3.2.30 Surface water captured within these channels flows downstream, along two principal flow 

paths (one directly below the tip and the other slightly to the south) that discharge into the 

Afon Rhondda Fach.  Channel 22 has a naturalistic channel (see Figure 3.7) and is 

located directly below the tip, transporting some of the flows from the above tip down to 

the Afon Rhondda Fach. 

3.2.31 The landslip that occurred in 2018 also removed a large section of drainage previously 

located on the valley side.  Following the landslip, emergency mid-slope drainage 

arrangements were designed and constructed directly below Llanwonno Upper Tip, to 

capture surface water flowing down the face of the valley without any defined flow path. 
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Figure 3.6 Footpath below Llanwonno Upper Tip acting as drainage. 

 

Figure 3.7 Naturalistic channel near outfall of channel 22 into the Afon Rhondda Fach. 

3.2.32 Old Smokey, however, is primarily drained by shallow concrete channels that surround the 

mound, capturing surface water and directing it along two principal flow paths: 

 The western side of Old Smokey is drained by concrete channel (channel 5) that 

directs surface water flows in a southerly then westerly direction, down the valley 

(see Figure 3.8).  The lower reaches of the channel have a more natural form and 
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are no longer concreted (see Figure 3.9), discharging surface water directly into 

the Afon Rhondda Fach below; and 

 The eastern side of Old Smokey is also drained by a concrete channel (channel 

2) that directs flows in a southerly direction, beyond the site boundary and into 

further drains (see Figure 3.10).  The upper reaches of the channel (directly 

adjacent to Old Smokey) run beside a footpath and show signs of structural 

damage (see Figure 3.11) A review of aerial mapping and topography suggests 

that these flows eventually reach the Afon Rhondda Fach; however, this flow 

route is a much longer than its western counterpart. 

3.2.33 In addition to these surveyed watercourses, there are several adits lying uphill of 

Llanwonno Upper Tip that are known to have mine water discharge which flows through 

the network of channels discussed above. 

 

Figure 3.8 Upper reaches of channel 5.  Concrete lined channel. 
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Figure 3.9 Lower reaches of channel 5.  Naturalistic channel 

 

Figure 3.10 Lower reaches of channel 2.  Concrete lined channel. 
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Figure 3.11 Upper sections of Channel 2.  Concrete channel with visible damage. 

3.3 Groundwater Bodies 

3.3.1 One groundwater body designated under the WFD is present in the study area.   

 SE Valleys Carboniferous Coal Measures (GB40902G201900). 

3.3.2 All classifications and objectives are included in Table 3. 

SE Valleys Carboniferous Coal Measures  

3.3.3 The SE Valleys Carboniferous Coal Measures groundwater body is a Drinking Water 

Protected Area.  The water body was classed as having an overall status of poor in 2009 

due to a combination of good quantitative status and poor chemical status.  In 2015, these 

classifications had not changed and therefore indicated no improvements in the overall 

water body classification.  Failure of the Chemical dependent surface water body status 

with no information to attribute this to a particular source.  This has therefore been listed 

as no known technical solution available.  Targets set to achieve poor chemical status and 

poor overall status by 2015 have been met. 

3.3.4 Six recent boreholes (BH01 to BH07) and three existing wells (BH01A to BH03A) from 

previous GI have been monitored for groundwater, below the footprint of the proposed 

Receptor Site, with two rounds of testing completed in March 2021.  The results 

(presented in Appendix C of this report) indicate that the equilibrium water table lies more 

than 70m below ground level (bgl). 

 



 

Tylorstown Landslip Phase 4 
Water Framework Directive 

Compliance Assessment 
August 2021 

Public

3 / Baseline Data

 
 

25 

Table 3.  WFD classification for the WFD groundwater body affected by the Proposed Scheme. 

Elements 

SE Valleys Carboniferous Coal Measures 

(GB40902G201900) 

Classification 

2009 

Classification 

2015 
Objectives6 

Overall Water Body Poor Poor Poor by 2015 

Quantitative Status Good Good Good by 2015 

Quantitative Dependent Surface Water Body Status Low Good Good by 2015 

Quantitative GWDTEs test Good Good Good by 2015 

Quantitative Saline Intrusion Good Good Good by 2015 

Quantitative Water Balance Good Good Good by 2015 

Chemical Status Poor Poor Poor by 2015 

Chemical Dependent Surface Water Body Status Poor Poor Poor by 2015 

Chemical Drinking Water Protected Area Good Good Good by 2015 

Chemical GWDTEs Test Good Good Good by 2015 

Chemical Saline Intrusion Good Good Good by 2015 

General Chemical Test Good Good Good by 2015 

 
6 It is assumed that the WFD objectives have been met where the previous status is assessed as high or good. 
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3.4 Protected Areas 

3.4.1 The proposed works will need to consider the presence of any protected areas within the 

immediate vicinity.  Under WFD, the following designations must be considered as 

protected areas associated with WFD waterbodies: 

 Bathing Waters; 

 Special Protection Areas; 

 Drinking Water Protected Areas; 

 Special Area of Conservation; 

 Nitrate Vulnerable Zone; 

 Shellfish Waters; and 

 Sensitive Areas (Urban Wastewater). 

3.4.2 Further information on the protected areas present across the water body can be found in 

the Severn RBMP. 

3.4.3 As part of this assessment information has been gathered from Natural Resources Wales 

which provides online maps and databases which present the best available information 

on the protected sites across Wales. 

3.4.4 A review of the data available confirmed that: 

 there are no protected areas with the catchment of the Afon Rhondda Fach; and  

 the Nant Clydach WFD waterbody is designated as a Drinking Water Protected Area 

3.4.5 No designated protected areas will need to be considered in this assessment, given that 

none identified above will be directly affected by the Proposed Scheme. 

3.5 Colliery material properties 

3.5.1 A Ground Investigation was undertaken at Llanwonno Tip in January 2021 and included 

chemical testing of the colliery material at Llanwonno Tip, as well as the collection and 

testing of leachate samples.  A summary of the results is available in Appendix D1. 

3.5.2 Leachate testing of the material comprising Llanwonno Tip also showed the samples to be 

free from contaminants.  No PAHs, monoaromatics or TPH species were present above 

detection limits.  For metals, all except lead were below relevant screening criteria (Water 

Framework Directive EQS).  This creates a potential for the colliery material to be acting 

as a source of lead pollution to the nearby Afon Rhondda Fach.  Refer to Appendix D3 for 

these results. 
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3.5.3 Also, testing of the Llanwonno tip material indicates that it is porous, allowing rainwater 

infiltration levels similar to those currently at the Receptor Site. 

3.6 Water and soil properties at the Receptor Site 

3.6.1 Soil testing was also undertaken within the footprint of the proposed Receptor Site.  Soils 

were shown to be free from contamination regarding relevant screening levels7 for a Public 

Open Space (parks) land use, though several samples reported low pH.  Eight of fourteen 

samples recorded a pH of lower than 6, and two of those eight reported a pH lower than 5.  

A summary of the results is available in Appendix D2.   

3.6.2 Leachate testing of the soils revealed that two samples failed against relevant screening 

criteria (Water Framework Directive EQS) for iron, with a maximum value of 1200µg/l 

against a limit of 1000µg/l.  Leachate testing is known to be aggressive and provide a 

conservative assessment of the in-situ leaching situation, so it is difficult to assess whether 

this marginal failure currently affects nearby watercourses (Refer to Appendix D4 for these 

results).  The concentrations of copper, zinc, manganese, and nickel were assessed using 

the UK Technical Advisory Group Metal Bioavailability Assessment Tool (m-BAT) to 

determine their bioavailable concentrations.  Calcium concentrations, a key parameter of 

these equations, was below detection limits so the limit has been used in its place.  Only 

one failure was identified, with one sample of zinc from TP3 showing a bioavailable 

concentration of 12.78 ug/l against a limit of 10.9 ug/l. 

3.6.3 A borehole (BH07), which recorded the most perched groundwater immediately after 

drilling, and two surface water monitoring points (located in drainage features between 

20m and 40m from the proposed Receptor Site) were tested for a comprehensive suite of 

water quality parameters in two separate monitoring rounds.  Water samples were again 

shown to be largely free from contamination, though bioavailable manganese 

concentration of 240µg/l and 180µg/l were recorded in BH07 and one of the surface water 

samples respectively, exceeding the limit of 123µg/l.  Manganese is a common 

contaminant in colliery spoil so these results are not unexpected, and there is the potential 

for material at the Receptor Site to be adding to the manganese load in watercourses 

which run through a valley with numerous colliery waste tips.  Dissolved Copper 

concentrations also exceeded EQS thresholds in all water samples. 

 
7 Nathanail et al. (2015),The LQM/CIEH S4ULs for Human Health Risk Assessment. 
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4. Screening 
4.1 Surface water  

4.1.1 In this section, the scheme components summary (described in Section 2.1) and the water 

body baseline information (described in Section 3) is used to assess which scheme 

components and surface water bodies are to be taken forward for the WFD Compliance 

Assessment.  The following principles were applied to screen watercourses in or out for 

further assessment: 

 All WFD waterbodies located within the redline boundary are automatically 

screened into the assessment. 

 Any WFD waterbodies that aren’t located within the redline boundary but who’s 

catchment interacts with the redline boundary is given further consideration and 

can be either screened in or screened out, depending on whether a likely impact 

source and/or pathway are created by the proposed Scheme; and 

 All non-WFD watercourses within the redline boundary are automatically 

screened out of the assessment but are given further consideration as a pathway, 

if they are tributaries of WFD waterbody. 

4.1.2 To screen design elements of the Proposed Scheme in or out for further assessment, it 

was considered whether a likely impact source and/or pathway exists between the design 

element and WFD waterbodies or are created by the design element.  If so, the design 

element was screened in. 

4.1.3 Table 4 sets out the watercourses affected by the Scheme and the relevant Scheme 

Design Elements before providing a screening outcome for each of these, as well as a 

justification for this outcome. 
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Table 4.  Surface water screening assessment for scheme components. 

Scheme Design Element Affected watercourse 
Screening 

outcome 
Justification 

Removal of material from 

Llanwonno Tip (RH01) and 

associated landscaping 

(including associated drainage 

works) 

Afon Rhondda Fach - source 

to confluence Rhondda 

(WFD water body.  Ref. 

GB109057027210) 

In 

The removal of material and subsequent 

landscaping of the area (including 

drainage arrangements) is likely to cause 

changes to the surface water draining into 

the Afon Rhondda Fach, potentially 

affecting the waterbody as a result. 

Construction of Haul Road 

(and associated drainage). 

Afon Rhondda Fach - source 

to confluence Rhondda 

(WFD water body.  Ref. 

GB109057027210) 

In 

Although the works associated with the 

haul road are unlikely to cause significant 

change to the Afon Rhondda Fach, there 

is a direct pollution pathway between it 

and the watercourse. 

Creation of a new landform at 

the Receptor Site 

Afon Rhondda Fach - source 

to confluence Rhondda 

(WFD water body.  Ref. 

GB109057027210) 

In 

The creation of a new landform at the 

Receptor Site, using colliery spoil is likely 

to is likely to cause changes to the surface 

water draining into the Afon Rhondda 

Fach, potentially affecting the waterbody 

as a result. 

Removal of material from 

Llanwonno Tip (RH01) and 

Construction of Haul Road 

(and associated landscaping 

drainage). 

Nant Clydach - source to 

confluence R Taff 

(WFD water body.  Ref. 

GB109057027250) 

Out 

These proposed design elements of the 

Scheme do not interact directly or 

indirectly with the Nant Clydach - source to 

confluence R Taff WFD waterbody and 

there is therefore no pathway for impacts 

to materialise. 

Creation of a new landform at 

the Receptor Site. 

Nant Clydach - source to 

confluence R Taff 

(WFD water body.  Ref. 

GB109057027250) 

Out 

Although the Proposed Scheme is partly 

located with the its catchment, it will not 

affect the ‘Nant Clydach - source to 

confluence R Taff’ WFD water body.  The 

review of LiDAR and the results of the 

drainage survey have confirmed that 

surface water in the Scheme location 

drains westwards, into the Rhondda Fach 

catchment, as opposed to the Nant 

Clydach catchment.  The drainage 

proposals of the Scheme will also assure 

this remains the case post-construction. 

All Scheme components 

All minor watercourses and 

drains within the vicinity of the 

Scheme. 

Out 

Watercourse receptor value is low as they 

are not WFD watercourses.  Given further 

consideration as a pathway for impacts to 
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Scheme Design Element Affected watercourse 
Screening 

outcome 
Justification 

the Afon Rhondda Fach - source to 

confluence Rhondda downstream. 

4.2 Groundwater – screening of relevant scheme components 

4.2.1 In this section, all scheme components are assessed for their potential to impact on 

groundwater quantity and quality.  For this screening assessment, scheme components 

are grouped according to their type rather than focussing on specific components.  This is 

to allow for consideration of the generic impacts of each component at this stage.  Scheme 

components, potential impacts and their screening outcome are provided in Table 5 below. 

Table 5.  Groundwater screening assessment for scheme components. 

Scheme component Affected water bodies 
Screening 
outcome 

Justification / potential impact if relevant 

Removal of material from 

Llanwonno Tip (RH01) and 

associated landscaping 

(including associated drainage 

works) 

SE Valleys Carboniferous 

Coal Measures 
In 

Potential to affect groundwater flow, creating 

or altering of pathways along which existing 

poor quality groundwater can migrate. 

Construction of Haul Road (and 

associated drainage). 

SE Valleys Carboniferous 

Coal Measures 
In 

Potential to affect groundwater quality, 

particularly during the construction and 

operation of the haul road. 

Creation of a new landform at 

the Receptor Site 

SE Valleys Carboniferous 

Coal Measures 
In 

Potential to affect groundwater flow, creating 

or altering of pathways along which existing 

poor quality groundwater can migrate. 
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5. Scope of the Assessment 
5.1 WFD Elements to be assessed 

5.1.1 The assessment of the Proposed Scheme and its design will be conducted for various 

WFD elements that are relevant to those that provide the 2015 WFD classification for the 

water bodies screened in to the assessment in Section 4 above. 

Ecological status (potential) elements 

5.1.2 The ecological elements considered in this assessment, include Fish; Invertebrates; 

Macrophytes; and Phytoplankton (including native and non-native species) as well as 

mitigation measures (as the waterbody is heavily modified).  Supporting elements are also 

assessed in the report, including: physico-chemical quality elements (such as Dissolved 

Oxygen, pH, Phosphates, Temperature etc.) and hydrological regime parameters (such as 

flow dynamics and geomorphology). 

Chemical status elements 

5.1.3 Chemical Status (for priority and priority hazardous substances) is considered in this 

assessment, including the potential risk of contaminant release during the construction and 

operational phases. 

Temporary works 

5.1.4 Temporary works during construction are considered under the WFD but only if potential 

impacts are permanent.  The assessment below primarily focuses on permanent 

measures and their impact on WFD waterbodies.  However, any temporary works 

undertaken during construction that could result in permanent impacts to a water body 

(such as extensive quantities of sediment release or pollution incidents) have been 

considered in this assessment also.  These will be adequately mitigated through 

construction management measures to minimise the risk to WFD waterbodies. 

5.2 Information and data supporting the assessment 

5.2.1 This assessment is supported by information described in the design and baseline (in 

Sections 2 and 3) as well as the appendices of this report, all of which have been obtained 

from multiple data sources: 

 WFD classification data available on NRW’s Water Watch page and in the Severn 

RBMP has been used to define the baseline WFD status of the relevant WFD 

waterbodies.  These are provided in Section 3 above; 

 A drainage survey has been undertaken to inform the drainage design of the 

Scheme but will also inform the WFD assessment by providing detail on all drains 
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and watercourses on site as well as all drainage pathways (and therefore impact 

pathways) from the various design elements to Rhondda Fach; 

 Chemical testing results of the colliery material within Llanwonno tip; and 

 Available water quality data collected from the Afon Rhondda Fach, upstream of 

the drainage outfalls, has also inform the WFD assessment baseline. 
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6. WFD Assessment 
6.1 WFD Assessment 

6.1.1 The purpose of the assessment is to ensure that the works are compliant with the WFD.  

The following sections considers the proposed works associated with the development in 

respect to the objectives of the WFD. 

6.1.2 The surface water and groundwater assessments are provided in Sections 6.2 and 6.3 

respectively.  These assessments include: (i) a description of the potential impacts from 

each scheme component on WFD elements and receptors in the absence of mitigation; (ii) 

proposed mitigation measures; and (iii) an indication of whether the 3 WFD objectives (as 

stated in Section 1.4) are met by the Scheme, including with the application of mitigation 

measures. 

6.2 Surface Water Assessment 

6.2.1 The elements of the Proposed Scheme affecting watercourses are outlined in Section 2.  

The following components of the Proposed Scheme have been screened in to the WFD 

assessment for impacts on surface water bodies.  Table 6 presents this assessment.   

Design Element 1:  Removal of material from Llanwonno Tip (RH01) and associated 

landscaping (including associated drainage works); 

Design Element 2:  Construction of Haul Road (and associated drainage); and 

Design Element 3: Creation of a new landform at the Receptor Site. 

6.2.2 The full surface water assessment for the above elements is provided in Table 6 below.  A 

high-level summary of the findings is also provided from Section 0. 
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Table 6.  WFD Assessment of the elements of the Proposed Scheme relevant to surface water bodies. 

Key impact and 
WFD elements 
affected 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 objective 
met? 

(No 

deterioration) 

WFD 2 objective 
met? 

(No prevention to 

meet objectives) 

WFD 3 objective 

met? (No 

prevention of 

other WBs to 

meet objectives) 

Design Element 1: Removal of material from Llanwonno Tip (RH01) and associated landscaping (including associated drainage works) 

Key waterbodies affected:  Afon Rhondda Fach - source to confluence Rhondda 

Ecological Status 

Fish 

Invertebrates 

Macrophytes & 

Phytobenthos 

The proposals will have no direct physical impacts on fish, 

invertebrates, macrophytes and phytobenthos, as the 

proposal are removed from the Rhondda Fach and therefore 

not introducing physical barriers or causing the loss of 

habitat. 

The removal of the material during construction has the 

potential to mobilise pollutants contained in the spoil 

material which, once they drain through the network of 

drains within the redline boundary, into the Afon Rhondda 

Fach, have the potential affect fish, and invertebrates, 

through a reduction in water quality. 

During the operation of the Proposed Scheme, the quantity 

of contaminants previously leaching from Llanwonno Upper 

Tip will be reduced in this location, thereby reducing the risk 

of contamination to fish and invertebrates. 

Moreover, the removal of the material from the slopes of the 

valley will reduce the risk of future landslips and the 

resulting habitat destruction, fish and invertebrate mortality. 

Environmental considerations including the 

potential for contamination and any risks 

arising from the development to the 

environment will be considered through an 

appropriate risk assessment.  Appropriate 

pollution prevention measures will also be 

reference in the Construction Environmental 

Management Plan (CEMP) and applied on 

site, during the excavation of material. 

The drainage design of the Llanwonno tip 

should incorporate swales into the drainage 

network.  These are to be appropriately 

vegetated in order to capture and retain 

some of the metals (such as lead) found to 

be present in the colliery material, thereby 

reducing the amount reaching the Afon 

Rhondda Fach downstream. 

Moreover, the proposed works should avoid 

the fish spawning season between 

November and January and ensure 

appropriate sediment control measures are 

in place to prevent the discharge of sediment 

in to the Afon Rhondda Fach. 

Yes.  No residual 

adverse impacts 

and minor 

beneficial 

impacts. 

Yes.  No residual 

adverse impacts 

and minor 

beneficial 

impacts. 

Yes.  No residual 

adverse impacts. 

PhysChem 

Phosphates 
The removal of the material during construction has the 

potential to mobilise sediment and pollutants contained in 

Environmental considerations including the 

potential for contamination and any risks 

Yes.  No residual 

adverse impacts 

Yes.  No residual 

adverse impacts 

Yes.  No residual 

adverse impacts. 
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Key impact and 
WFD elements 
affected 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 objective 
met? 

(No 

deterioration) 

WFD 2 objective 
met? 

(No prevention to 

meet objectives) 

WFD 3 objective 

met? (No 

prevention of 

other WBs to 

meet objectives) 

Dissolved oxygen 

pH 

Temperature 

Chemical Status 

Priority and priority 

hazardous substances 

the spoil material which, once it drains down into the 

waterbody, has the potential to reduce the Physico-chemical 

status of the Rhondda Fach. 

During the operation of the Proposed Scheme, the quantity 

of contaminants previously leaching from Llanwonno Upper 

Tip will be reduced in this location, thereby reducing the 

concentration of metals such as Copper, Iron and Zinc 

entering the Afon Rhondda Fach. 

Moreover, the removal of the material from the slopes of the 

valley will reduce the risk of future landslips and the 

resulting release of metal pollutants into the Rhondda Fach. 

arising from the development to the 

environment will be considered through an 

appropriate risk assessment.  Appropriate 

pollution prevention measures will also be 

reference in the Construction Environmental 

Management Plan (CEMP) and applied on 

site, during the excavation of material. 

The drainage design of the Llanwonno tip 

should incorporate swales into the drainage 

network.  These are to be appropriately 

vegetated in order to capture and retain 

some of the metals (such as lead) found to 

be present in the colliery material, thereby 

reducing the amount reaching the Afon 

Rhondda Fach downstream. 

and minor 

beneficial 

impacts. 

and minor 

beneficial 

impacts. 

Hydromorphology 

Flow quantity & 

dynamics  

Bed substrate 

Riparian zone 

The proposals will have no direct or indirect impacts on the 

hydromorphology of the Afon Rhondda Fach. 

Moreover, the removal of the material from the slopes of the 

valley will reduce the risk of future landslips and the 

associated disruptive impacts on the hydromorphology of 

the Rhondda Fach. 

N/A Yes.  No Change Yes.  No Change Yes.  No Change 

HMWB Mitigation 

Measures 

The removal of material from Llanwonno Tip will not prevent 

the implementation of mitigation measures outlined in the 

RBMP. 

N/A Yes.  No Change Yes.  No Change Yes.  No Change 

Design Element 2:  Construction and operation of Haul Road (and associated drainage) 

Key water bodies affected Afon Rhondda Fach - source to confluence Rhondda 

Ecological Status 

Fish 

This change is not expected to have any long-term impact 

on any of the ecological elements of the Rhondda Fach. 

Environmental considerations including the 

potential for contamination and any risks 

Yes.  No Change Yes.  No Change Yes.  No Change 
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Key impact and 
WFD elements 
affected 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 objective 
met? 

(No 

deterioration) 

WFD 2 objective 
met? 

(No prevention to 

meet objectives) 

WFD 3 objective 

met? (No 

prevention of 

other WBs to 

meet objectives) 

Invertebrates 

Macrophytes & 

Phytobenthos 

There is potential for pollution event to occur during 

construction, affecting the ecological status of the 

watercourse. 

arising from the development to the 

environment will be considered through an 

appropriate risk assessment.  Appropriate 

pollution prevention measures will also be 

reference in the CEMP and applied on site, 

during the excavation of material. 

PhysChem 

Phosphates 

Dissolved oxygen 

pH 

Temperature 

Chemical Status 

Priority and priority 

hazardous substances 

This change is not expected to have any long-term impact 

on any of the physio-chemical or chemical elements of the 

Rhondda Fach. 

There is potential for pollution event to occur during 

construction, affecting the physico-chemical status of the 

watercourse. 

Hydromorphology 

Flow quantity & 

dynamics  

Bed substrate 

Riparian zone 

This change is not expected to have any long-term impact 

on any of the Hydromorphological elements of the Rhondda 

Fach. 

N/A 

HMWB Mitigation 

Measures 

This change will not prevent the implementation of 

mitigation measures outlined in the RBMP. 

N/A 

Design Element 3:  Creation of a new landform at the Receptor Site 

Key water bodies affected Afon Rhondda Fach - source to confluence Rhondda 

Ecological Status 

Fish 

Invertebrates 

Macrophytes & 

Phytobenthos 

The deposition of material at the receptor site is creating a 

new source of chemical and sediment pollution that could 

reach the Afon Rhondda Fach downstream. 

However, based on the review of mapping and the results of 

the drainage survey, it has been concluded that the moving 

the material to this new location has increased the length of 

Environmental considerations including the 

potential for contamination and any risks 

arising from the development to the 

environment will be considered through an 

appropriate risk assessment.  Appropriate 

pollution prevention measures will also be 

Yes.  Negligible 

residual adverse 

impacts 

Yes.  Negligible 

residual adverse 

impacts 

Yes.  Negligible 

residual adverse 

impacts 
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Key impact and 
WFD elements 
affected 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 objective 
met? 

(No 

deterioration) 

WFD 2 objective 
met? 

(No prevention to 

meet objectives) 

WFD 3 objective 

met? (No 

prevention of 

other WBs to 

meet objectives) 

the pathway from the contamination source (the material) to 

the receptor (Afon Rhondda Fach), reducing the amount of 

contaminants reaching affecting ecological receptors in the 

Afon Rhondda Fach.  This is therefore considered that to 

constitute a minor improvement to the baseline situation. 

The material poses a risk of leaching contaminants and 

sediment during its handling and transport, during 

construction. 

reference in the CEMP and applied on site, 

during the excavation of material. 

The drainage design of the Receptor Site 

should include the integration of swales into 

the drainage network.  These are to be 

appropriately vegetated in order to capture 

and retain some of the metals found to be 

leaching from the material forming the 

receptor site, thereby reducing the amount 

reaching the Afon Rhondda Fach. 
PhysChem 

Phosphates 

Dissolved oxygen 

pH 

Temperature 

Chemical Status 

Priority and priority 

hazardous substances 

The deposition of material at the receptor site is creating a 

new source of chemical and sediment pollution that could 

reach the Afon Rhondda Fach downstream. 

However, based on the review of mapping and the results of 

the drainage survey, it has been concluded that the moving 

the material to this new location has increased the length of 

the pathway from the contamination source (the material) to 

the receptor (Afon Rhondda Fach), reducing the amount of 

contaminants reaching the Afon Rhondda Fach.  This is 

therefore considered that to constitute a minor improvement 

to the baseline situation. 

 

The material poses a risk of leaching contaminants and 

sediment during its handling and transport, during 

construction. 

Hydromorphology 

Flow quantity & 

dynamics  

Bed substrate 

Riparian zone 

This change is not expected to have any long-term impact 

on any of the Hydromorphological elements of the Rhondda 

Fach, as the works are remote from the river and the 

hydrology is not significantly changed. 

N/A Yes.  No Change Yes.  No Change Yes.  No Change 
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Key impact and 
WFD elements 
affected 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 objective 
met? 

(No 

deterioration) 

WFD 2 objective 
met? 

(No prevention to 

meet objectives) 

WFD 3 objective 

met? (No 

prevention of 

other WBs to 

meet objectives) 

HMWB Mitigation 

Measures 

The deposition of colliery material at the Receptor Site will 

not prevent the implementation of mitigation measures 

outlined in the RBMP and may contribute towards the 

achievement of one of these (“control or manage diffuse 

source inputs”), by increasing the pathway between source 

and receptor. 

N/A Yes.  No residual 

adverse impacts 

and minor 

beneficial 

impacts. 

Yes.  No residual 

adverse impacts 

and minor 

beneficial 

impacts. 

Yes.  No residual 

adverse impacts. 
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Summary of surface water assessment 

Minor adverse impacts 

6.2.3 The deposition of material at the receptor site is not creating a new source of chemical and 

sediment pollution, as the material is already currently located within the Afon Rhondda Fach 

catchment, with surface water draining into the WFD watercourse.  However, the handling of 

the material is likely to mobilise pollutants and eventually lead to increased leaching of metals 

such as lead once the material has been deposited. This could in turn affect ecological 

elements of the watercourse, such as fish, which already have a failing WFD status. 

Minor beneficial impacts 

6.2.4 Based on the review of mapping and the results of the drainage survey, it has been concluded 

that the moving the material to the Receptor Site will increase the length of the pathway from 

the contamination source (the material) to the receptor (Afon Rhondda Fach), reducing the 

amount of contaminants reaching the Afon Rhondda Fach.  This is therefore considered to 

constitute a minor improvement to the current baseline scenario. 

Mitigation measures 

6.2.5 The following mitigation measures have been identified as being required to address the 

impacts on surface water bodies discussed above and ensure the compliance of the Proposed 

Scheme with the WFD: 

 To prevent any pollution events during construction, appropriate pollution prevention 

measures will be included in the CEMP and applied across the construction site, 

particularly during the excavation and handling of material.  Where relevant, the 

proposed works shall comply with and refer to the Department for Environment, Food 

and Rural Affairs (DEFRA) & EA’s Pollution Prevention Guidance8 as well as NRW 

guidance9; 

 The proposed works should avoid the fish spawning season between November and 

January and ensure appropriate sediment control measures are in place to prevent 

the discharge of sediment in to the Afon Rhondda Fach; 

 
8 Department for Environment, Food and Rural Affairs & Environment Agency (2016), Guidance: Pollution prevention for 

businesses. https://www.gov.uk/guidance/pollution-prevention-for-businesses#construction-inspection-and-maintenance. 
9 Natural Resources Wales (2014), How to comply with your environmental permit. 

https://cdn.cyfoethnaturiol.cymru/media/2110/how-to-comply-with-your-environmental-

permit.pdf?mode=pad&rnd=131467604540000000 
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 The drainage design of the Llanwonno tip should incorporate swales into the 

drainage network.  These are to be appropriately vegetated in order to capture and 

retain some of the metals (such as lead) found to be present in the colliery material, 

thereby reducing the amount reaching the Afon Rhondda Fach downstream; 

 The drainage design of the Receptor Site should incorporate swales and wetlands 

into the drainage network.  These are to be appropriately vegetated (with rush 

species for example) in order to capture and retain some of the metals (such as lead) 

found to be present in the colliery material, thereby reducing the amount reaching the 

Afon Rhondda Fach downstream; and 

 Topsoil should be reinstated to cap both the remainder of Llanwonno tip and the 

Receptor Site, allowing natural regeneration of vegetation in these areas.  This would 

reduce the mobilisation of sediment and leachate following the deposition of the 

colliery material.  The effectiveness of this mitigation measure is expected to 

increase with time, as vegetation establishes itself and stabilises the topsoil capping. 

6.2.6 Provided these mitigation measures are implemented, the Scheme is considered to have 

negligible impacts on WFD surface waterbodies and thereby complies with the WFD. 

6.3 Groundwater Assessment 

6.3.1 The following components of the Proposed Scheme have been screened in for consideration 

in the WFD assessment for impacts on groundwater bodies: 

Design Element 1:  Removal of material from Llanwonno Tip (RH01) and associated 

landscaping (including associated drainage works); and 

Design Element 2: Creation of a new landform at the Receptor Site. 

6.3.2 The full groundwater assessment for the above elements is provided in Table 7 below. 
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Table 7.  WFD Assessment of the elements of the Proposed Scheme relevant to groundwater bodies 

WFD 
Element 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 
objective 

met? 

(No 

deterioration) 

WFD 2 
objective met? 

(No prevention 

to meet 

objectives) 

WFD 3 objective 

met? (No 

prevention of other 

WBs to meet 

objectives) 

Design Element 1: Removal of material from Llanwonno Tip (RH01) and associated landscaping (including associated drainage works) 

Key water bodies affected: SE Valleys Carboniferous Coal Measures 

Quantitative Although the removal of 195,000m3 of material from 

Llanwonno Tip poses a risk to groundwater flows, a 

dramatic increase in levels as a result of the Scheme is 

highly unlikely, as the phreatic surface which presents itself 

in the remnant and lowered material mass is almost 

certainly going to be less elevated than in the pre-slip taller 

landform. 

It is therefore considered that the impact is negligible but 

that further monitoring should be undertaken to confirm this. 

Boreholes will be drilled at a time when most of the material 

has been moved (once the valley slope is stable) in order to 

monitor whether groundwater levels remain stable (within 

seasonal variations), particularly in the vicinity of springs, 

streams and former ponding area.  Groundwater levels will 

be monitored over 6 months, during winter, employing a 

once monthly frequency. 

Appropriate pollution prevention measures will also be 

reference in the CEMP and applied on site, during the 

excavation of material.  Reference shall be made to DEFRA) 

& the EA’s Pollution Prevention Guidance as well as NRW 

guidance. 

Yes.  

Negligible 

residual 

adverse 

impacts 

Yes.  Negligible 

residual 

adverse 

impacts 

Yes.  Negligible 

residual adverse 

impacts 

Chemical The removal of 195,000m3 of material from Llanwonno Tip 

is likely to mobilise sediment and contaminants that have 

the potential to enter groundwater bodies both during 

construction, when these are likely to be mobilised, and 

during operation, when the newly exposed material may be 

more susceptible to erosion and leaching, following the 

removal of the covering material. 

Previous reports1011 indicate that some hydraulic connection 

is considered likely between the colliery spoil and the 

Environmental considerations including the potential for 

contamination and any risks arising from the development to 

the environment will be considered through an appropriate 

risk assessment.  Appropriate pollution prevention measures 

will also be reference in the CEMP and applied on site, 

during the excavation of material.  Reference shall be made 

to DEFRA) & the EA’s Pollution Prevention Guidance as well 

as NRW guidance. 

The drainage design of the Llanwonno tip should incorporate 

swales into the drainage network.  These are to be 

Yes.  

Negligible 

residual 

adverse 

impacts 

Yes.  Negligible 

residual 

adverse 

impacts 

Yes.  Negligible 

residual adverse 

impacts 

 
10 Halcrow Group Ltd. (2004), Llanwonno Tips Reclamation Scheme Stability Report 
11 Halcrow UK (2000), Llanwonno Tips Reclamation Scheme Option Assessment Report, Ref: KJ/LWTR/R1 
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WFD 
Element 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 
objective 

met? 

(No 

deterioration) 

WFD 2 
objective met? 

(No prevention 

to meet 

objectives) 

WFD 3 objective 

met? (No 

prevention of other 

WBs to meet 

objectives) 

superficial deposits which suggest that this would remain 

the case after the removal of material. 

However, the removal of the material from Llanwonno Tip 

also presents a beneficial impact, as this will reduce the 

volume of material from which contaminants can leach into 

the groundwater in this location. 

appropriately vegetated to capture and retain some of the 

metals (such as Lead) found to be present in the colliery 

material, thereby reducing the amount reaching the 

groundwater below. 

It is also recommended that some form of seeding be 

applied to the newly exposed tip side, in order to encourage 

natural regeneration and reduce the risk of erosion, thereby 

reducing the potential for contaminants and sediment to 

reach the groundwater below. 

Design Element 2:  Construction and operation of Haul Road (and associated drainage) 

Key water bodies affected Afon Rhondda Fach - source to confluence Rhondda 

Quantitative The construction of the haul route as well as its use during 

the construction period is not considered to have any 

impacts on groundwater flows and availability, as no 

significant works are expected below ground. 

N/A Yes.  No 

Change 

Yes.  No 

Change 

Yes.  No Change 

Chemical The construction of the haul road has the potential to 

mobilise sediment and contaminants that could enter 

groundwater bodies. Also, the risk of spillages exists during 

the use of the haul road to transport colliery material from 

Llanwonno Tip and the receptor Site. 

Environmental considerations including the potential for 

contamination and any risks arising from the development to 

the environment will be considered through an appropriate 

risk assessment.  Appropriate pollution prevention measures 

will also be reference in the CEMP and applied on site, 

during the excavation of material.  Reference shall be made 

to DEFRA) & the EA’s Pollution Prevention Guidance as well 

as NRW guidance. 

Yes.  No 

residual 

adverse 

impacts and 

minor 

beneficial 

impacts. 

Yes.  No 

residual 

adverse 

impacts and 

minor 

beneficial 

impacts. 

Yes.  No residual 

adverse impacts 

and minor 

beneficial impacts. 

Design Element 3:  Creation of a new landform at the Receptor Site. 

Key water bodies affected: SE Valleys Carboniferous Coal Measures 
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WFD 
Element 

Potential impacts of the element without 
mitigation 

Proposed mitigation measures 

WFD 1 
objective 

met? 

(No 

deterioration) 

WFD 2 
objective met? 

(No prevention 

to meet 

objectives) 

WFD 3 objective 

met? (No 

prevention of other 

WBs to meet 

objectives) 

Quantitative The deposition of material at the Receptor Site has the 

potential to affect groundwater flow paths within the 

waterbody below.  However, the review of Ground 

Investigation (GI) results confirm that ground water was not 

encountered within 19m of the surface at the receptor site 

(See Appendix D2), meaning that the deposited material at 

the receptor site is unlikely to have any impact on 

groundwater flows and availability. 

Monitoring wells to be installed prior to the placement of 

material on the receptor site, to monitor any changes in 

groundwater levels with at least two rounds of water level 

monitoring before placement of the material at the Receptor 

Site. 

Yes.  

Negligible 

residual 

adverse 

impacts 

Yes.  Negligible 

residual 

adverse 

impacts 

Yes.  Negligible 

residual adverse 

impacts 

Chemical The deposition of material at the receptor site is creating a 

new source of chemical and sediment pollution that could 

reach the groundwater body below. 

However, GI results confirm that ground water was not 

encountered within 19m of the surface at the receptor site 

(See Appendix D2), meaning that any sediment or leachate 

from the deposited material is unlikely to find a direct 

pathway to the waterbody below. 

Moreover, based on the results of the GI, depth of 

groundwater appears to be greater at the Receptor Site 

than at Llanwonno Tip, meaning that, by moving the 

material to this location, the length of the pathway from the 

contamination source (the material) to the receptor (SE 

Valleys Carboniferous Coal Measures waterbody) has been 

increased.  This is therefore considered to constitute a 

minor improvement to the baseline situation. 

The material poses a risk of leaching contaminants and 

sediment during its handling and transport, during 

construction. 

Environmental considerations including the potential for 

contamination and any risks arising from the development to 

the environment will be considered through an appropriate 

risk assessment.  Appropriate pollution prevention measures 

will also be reference in the CEMP and applied on site, 

during the excavation of material.  Reference shall be made 

to DEFRA) & the EA’s Pollution Prevention Guidance as well 

as NRW guidance. 

The drainage design of the Receptor Site should include the 

integration of  swales into the drainage network.  These 

should be appropriately vegetated to capture and retain 

some of the metals (such as Lead) found to be leching from 

the deposited material, thereby reducing the amount 

reaching the groundwater below. 

The placement of seeded topsoil on top of the newly formed 

Receptor Site would reduce the likelihood of metal and 

sediment mobilisation. 

Yes.  No 

residual 

adverse 

impacts and 

minor 

beneficial 

impacts. 

Yes.  No 

residual 

adverse 

impacts and 

minor 

beneficial 

impacts. 

Yes.  No residual 

adverse impacts 

and minor 

beneficial impacts. 
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Summary of groundwater assessment 

Negligible adverse impacts 

6.3.3 Based on the available information on the depth of groundwater and the nature of the 

Proposed Scheme, it is considered that the Scheme will not create any barriers to 

groundwater movement.  Although a risk of increasing groundwater levels exists, this is 

considered to negligible and mitigation measures below will ensure that any increase in risk is 

identified. 

6.3.4 The risk of groundwater contamination from construction activities is also considered to be 

negligible, provided best-practice working methods are employed, as suggested in the 

mitigation measures below. 

6.3.5 A risk of groundwater contamination post-construction has been identified, as the moved 

material is likely to contain mobilisable contaminants.  However, this risk is negligible once the 

design mitigation measures below are applied.  As a whole, the Scheme is considered to 

provide an improvement to the current baseline, by moving 160,000m3 of material to a 

location with deeper groundwater strata and thereby reducing the likelihood of leachate 

reaching the SE Valleys Carboniferous Coal Measures WFD waterbody. 

Mitigation measures 

6.3.6 The following mitigation measures have been identified as being required to address the 

impacts on groundwater discussed above and ensure the compliance of the Proposed 

Scheme with the WFD: 

 Monitoring wells to be installed prior to the placement of material on the Receptor 

Site, to monitor any changes in groundwater levels during the material placement 

stages, with at least two rounds of water level monitoring before placement of the 

material at the Receptor Site; 

 Boreholes will be drilled at Llanwonno Upper Tip, at a time when most of the material 

has been moved (once the valley slope is stable), in order to monitor whether 

groundwater levels remain stable (within seasonal variations), particularly in the 

vicinity of springs, streams and former ponding area.  Groundwater levels will be 

monitored over 6 months, during winter, employing a once a month frequency; 

 The construction works should avoid the fish breeding season between November 

and January, where possible, and ensure appropriate sediment control measures are 

in place to prevent the discharge of sediment in to the Afon Rhondda Fach; 

 To prevent any pollution events during construction, appropriate pollution prevention 

measures will be included in the CEMP and applied across the construction site, 
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particularly during the excavation and handling of material.  Where relevant, the 

proposed works shall comply with and refer to DEFRA & the EA’s Pollution 

Prevention Guidance as well as NRW guidance. 

6.3.7 Moreover, mitigation measures integrated into the design to prevent degradation to surface 

water WFD bodies, such as the integration of swales into the drainage design and the re-use 

of topsoil onsite, will also contribute towards mitigating for impacts on groundwater WFD 

bodies. 
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7. Conclusions and Recommendations 
7.1 Conclusions 

7.1.1 The Proposed Scheme and associated construction works have been assessed in relation to 

the objectives of the WFD.  Each proposed activity and design element have been assessed 

against the WFD to ensure all objectives/criterion are met for compliance to be achieved.   

7.1.2 The Proposed Scheme was found to potentially have minor adverse and positive impacts on 

local WFD waterbodies (both surface water and groundwater bodies). However, a few 

mitigation measures have been recommended in this report to reduce the severity of the 

adverse impacts to a negligible level. 

7.1.3 In conclusion, provided recommended mitigation measures are applied, the Proposed 

Scheme satisfies the relevant criteria for compliance with the WFD.  The proposed works can 

be said to satisfy the following statements: 

 WFD 1: The proposed works will not result in a deterioration of current ecological 

status or potential; 

 WFD 2: The proposed works will not cause failure to meet Good Ecological Status 

(GES) by the target timeframe; and 

 WFD 3: The proposed works will not permanently prevent or compromise the relevant 

environmental objectives being met in other water bodies. 

7.2 Recommendations 

7.2.1 Any final scheme should take on board the mitigation measures outlines in the tables within 

Section 6 of this Report. 

7.2.2 Should further detailed design information be released, or design changes made which 

invalidate the assumptions used and/or figures used in calculations within this assessment, re-

evaluation of the compliance assessment would be required. 

7.2.3 Should any additional works be identified during the proposed activities which fall outside of 

those specified in this assessment, further assessment would be required and compliance 

with the WFD assured. 
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Appendix C – Recorded Groundwater Levels 
Appendix C1 – Groundwater levels at Llanwonno Tip 
The groundwater depths within and beneath the Llanwonno Tips were recorded with Piezometers installed by Thyssen Geotechnical Ltd in 
1993(1) and 1995(2) and Exploration Associates in 2001(3).  The results of this monitoring are presented in the table below, Further details of the 
monitoring process are available in Halcrow’s 2004 Stability Report. 

Borehole/ 
Piezometer  

No 

Borehole 
Elevation 
(mOD) 

Piezometer/ 
Standpipe Tip 

Elevation 
(mOD) 

Elevation 
of Base of 

Tip 
(mOD) 

Elevation 
of Base of 
Superficial 
Deposits 
(mOD) 

Max 
Water 
Level 

(mOD) 

Min 
Water 
Level 

(mOD) 

Remarks 

BH4(1) 317.39 302.39 <302.39 Not proved 302.48 302.48 One reading only (9.10.93).  Piezometer in Upper Tip colliery spoil.   

BH6(1) 318.66 306.51 306.51 <305.16 Dry Dry One reading only (9.10.93).  Piezometer at base of Upper Tip colliery spoil. 

BH7(1) 267.29 256.37 256.39 <254.79 Dry Dry 
One reading only (9.10.93).  Piezometer at base of colliery spoil in the Lower 

Tip.   

LWN1a(2) 339.66 316.66 332.16 331.57 318.73 317.64 Piezometer in sandstone. 

LWN1b(2) 339.73 332.13 332.13 331.57 Dry Dry Piezometer at base of Upper Tip colliery spoil. 

LWN2a(2) 304.47 287.21 296.11 289.25 293.07 288.96 Piezometer in siltstone above No.1 Rhondda Rider coal seam. 

LWN2b(2) 304.51 296.11 296.11 289.25 298.54 297.00 Piezometer at base of Upper Tip colliery spoil. 

LWN3a(2) 317.62 283.12 293.62 293.12 294.71 292.61 Piezometer in mudstone. 

LWN3b(2) 317.62 294.12 293.62 293.12 294.67 293.96 Piezometer at base of Upper Tip colliery spoil. 

LWN4(2) 266.06 248.06 247.96 244.06 248.85 248.5 Piezometer in base of Lower Tip colliery spoil. 
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Borehole/ 
Piezometer  

No 

Borehole 
Elevation 
(mOD) 

Piezometer/ 
Standpipe Tip 

Elevation 
(mOD) 

Elevation 
of Base of 

Tip 
(mOD) 

Elevation 
of Base of 
Superficial 
Deposits 
(mOD) 

Max 
Water 
Level 

(mOD) 

Min 
Water 
Level 

(mOD) 

Remarks 

LWT 1a(3) 299.01 279.72 N/A 296.21 280.48 279.88 Piezometer in Siltstone 

LWT 1b(3) 299.01 296.36 N/A 296.21 296.61 296.48 Piezometer in Superficial Deposits 

LWT 2a (3) 340.18 328.87 333.78 331.08 329.39 328.87 Piezometer in Sandstone 

LWT 2b(3) 340.18 334.08 333.78 331.08 334.08 Dry Piezometer in base of colliery spoil in the Upper Tip. 

LWT 3a(3) 315.04 303.55 304.29 302.54 302.65 302.65 Piezometer in Superficial Deposits below Colliery Spoil tip 

LWT 3b(3) 315.04 306.54 304.29 302.54 306.42 306.42 Piezometer near base of Upper Tip colliery spoil.   

LWT 4Aa(3) 328.50 311.68 320.25 319.25 311.79 311.68 Piezometer in Sandstone 

LWT 4Ab(3) 328.50 318.81 320.25 319.25 Dry Dry Piezometer in Superficial Deposits below Colliery Spoil tip.   

LWT 5a(3) 314.12 298.72 300.92 293.02 299.89 298.93 Piezometer in Superficial Deposits below Colliery Spoil tip 

LWT 5b(3) 314.12 301.01 300.92 293.02 302.44 301.19 Piezometer in base of Upper Tip colliery spoil 

LWT 6a(3) 303.64 288.00 295.54 288.14 290.45 288.13 Piezometer in Superficial Deposits below Colliery Spoil tip 

LWT 6b(3) 303.64 296.12 295.54 288.14 297.87 297.42 Piezometer in base of Upper Tip colliery spoil 
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Borehole/ 
Piezometer  

No 

Borehole 
Elevation 
(mOD) 

Piezometer/S
tandpipe Tip 

Elevation 
(mOD) 

Elevation 
of Base of 

Tip 
(mOD) 

Elevation 
of Base of 
Superficial 
Deposits 
(mOD) 

Max 
Water 
Level 

(mOD) 

Min 
Water 
Level 

(mOD) 

Remarks 

LWT 7a(3) 287.39 273.62 279.09 273.94 278.29 276.96 Piezometer at base of Superficial Deposits 

LWT 7b(3) 287.39 279.75 279.09 273.94 279.85 279.80 Piezometer in base of Upper Tip colliery spoil  

LWT 8a(3) 259.75 235.16 238.15 232.25 235.34 235.33 Piezometer in Superficial Deposits below colliery spoil tip 

LWT 8b(3) 259.75 238.22 238.15 232.25 Dry  Dry Piezometer in base of Lower Tip colliery spoil  
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Appendix C2 – Groundwater levels at the Receptor Site 
The groundwater depths beneath the Receptor Site were recorded with Piezometers on 19/03/2021 and 06/04/2021.  BH07 is not located within 
the footprint of the receptor site, but to the south of it. 

 Location 

 BH01 BH02 BH03 BH05 BH06 BH07 BH01A BH02A BH03A 

Response zone/ Hole depth (m) 17-20 21-24 5-8 17-20 17-20 5-8 65 70 69 

GWL (m) 19.03.2021 DRY 23.20 DRY 19.85 DRY 6.43 DRY DRY DRY 

GWL (m) 06.04.2021 DRY DRY DRY DRY DRY DRY DRY DRY DRY 
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Appendix D – Summary contaminated land 
information 
Appendix D1 – Llanwonno Tip summary contaminated land information (Soil) 

 

Determinand Screening 
value 

Min Max 

General       

pH - Automated 6-8 5.8 7.4 

Total Sulphate as SO4 - 330 6000 

Total Organic Carbon (TOC) - 0.7 3.5 

PAHs 
   

Naphthalene 1200 0.28 0.89 

Acenaphthylene 29000 < 0.05 < 0.05 

Acenaphthene 29000 < 0.05 < 0.05 

Fluorene 20000 < 0.05 0.2 

Phenanthrene 6200 0.31 1.5 

Anthracene 150000 < 0.05 0.23 

Fluoranthene 6300 < 0.05 0.94 

Pyrene 15000 < 0.05 0.78 

Benzo(a)anthracene 49 < 0.05 0.51 

Chrysene 93 < 0.05 0.55 

Benzo(b)fluoranthene 13 < 0.05 0.38 

Benzo(k)fluoranthene 370 < 0.05 0.21 

Benzo(a)pyrene 11 < 0.05 0.23 

Indeno(1,2,3-cd)pyrene 150 < 0.05 < 0.05 

Dibenz(a,h)anthracene 1.1 < 0.05 < 0.05 

Benzo(ghi)perylene 1400 < 0.05 < 0.05 

Speciated Total EPA-16 PAHs - < 0.08 6.28 

Metals 
   

Arsenic (aqua regia extractable) 170 5.6 38 

Lead (aqua regia extractable) 1300 18 68 

Manganese (aqua regia extractable) - 120 460 
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Appendix D2 – Receptor site summary contaminated land information (Soil) 

 

Determinand Screening 
value 

Min Max 

General       

pH - Automated 6-8 4.8 8.9 

Calorific value - 2.1 8.1 

PAHs 
 

  

Naphthalene 1200 < 0.10 0.88 
Acenaphthylene 29000 < 0.10 0.33 
Acenaphthene 29000 < 0.10 0.47 
Fluorene 20000 < 0.10 0.55 
Phenanthrene 6200 < 0.10 2.8 
Anthracene 150000 < 0.10 0.51 
Fluoranthene 6300 < 0.10 2.7 
Pyrene 15000 < 0.10 2.5 
Benzo(a)anthracene 49 < 0.10 1.1 
Chrysene 93 < 0.10 1.8 
Benzo(b)fluoranthene 13 < 0.10 0.81 
Benzo(k)fluoranthene 370 < 0.10 1.5 
Benzo(a)pyrene 11 < 0.10 0.69 
Indeno(1,2,3-cd)pyrene 150 < 0.10 0.39 
Dibenz(a,h)anthracene 1.1 < 0.10 0.54 
Benzo(ghi)perylene 1400 < 0.10 0.58 
Speciated Total EPA-16 PAHs - < 2.0 18 
Metals 

 
  

Arsenic (aqua regia extractable) 170 6.4 19 

Lead (aqua regia extractable) 1300 6.1 190 

Manganese (aqua regia extractable) - 59 1400 
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Appendix D3 – Screening of leachate from Llanwonno Tip material 
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Appendix D4 – Screening of leachate from existing soils at the Receptor Site 
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