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1. Introduction 
 
1.1. General 
 
This Hydrogeological and Hydrological Assessment accompanies an application for planning 
permission by Seth Hill & Son Ltd for further development at their Pant-y-Ffynnon Quarry.  
 
The hydrogeological and hydrological assessments form part of an Environmental 
Assessment. The hydrogeological report has been prepared by James Associates; a firm of 
geologists, mining and development consultants, and the Hydrological assessment by UTC 
Consultants who are suitably qualified to undertake assessments of this nature. 
 
1.2. Proposed Development 
 
The extent of the planning application site is shown outlined in red on Figure 1 that is 
contained at Appendix 1. It covers an area of approximately 8.8 hectares (ha) and 
represents that full extent of the currently consented Pantyffynnon Quarry. The site 
comprises two constituent parts; the North Quarry and the South Quarry that are separated 
by Pant-y-Ffynnon Lane. 
 

 
Figure 1. Location Plan Extract 
 
Quarrying operations involving the extraction of Limestone ceased in the north quarry 
approximately 50 years ago and concentrated upon working in the South Quarry. 
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As the consented reserve in the south quarry nears exhaustion, it is proposed to re-
commence quarrying operations within the North Quarry, extending extraction below the 
current floor level of approximately 88 metres AOD to a basal level of 54 metres AOD. 
 
The Planning Application proposes the establishment of an aggregates recycling facility at 
the site and infilling of both parts of the site using inert waste materials. The extraction of 
limestone in the North Quarry would take place at existing extraction rates over a period of 
around 3½ years, with the recycling and restoration works continuing until expiry of current 
planning requirements for the site in 2042. 
 
The planning application is accompanied by an updated restoration scheme that will see 
part of the site restored to surrounding ground levels. Restoration will be to a combination 
of agricultural land with hedge lines together with complementary planting and habitat 
creation.  
 
The extracted limestone would continue to be extracted using the same methods as the 
existing site operations but with the introduction of mobile plant and machinery to replace 
items of fixed plant located in the North Quarry. The aggregates recycling would similarly be 
undertaken using mobile crushing and screening plant.   
 
The proposed phased development of the site is shown in drawing number 2430. 
 
As the filling operation commences there will be reduced infiltration to the ground and the 
surface water run-off will then be collected into a sump where it will be attenuated at low 
level and then pumped up to the ground surface level to a new water settlement system at 
the north-east boundary, close to the site access. 
 
After passing through the settlement system to ensure satisfactory water quality, the surface 
water run-off will be released to discharge back into the tributary to the Nant Llantrithyd at 
controlled rates to not exceed the estimated original greenfield run-off from the site. 
 
The existing south quarry area currently manages the surface water within the south void 
utilising an open pond at low level where water is attenuated and then pumped up to the 
surface level where it is discharged towards the east into a tributary of the Nant Llantrithyd 
watercourse.  The existing water management system in the south quarry area will continue 
to operate during the life of the north quarry area. 
 
1.3. Planning Policy Context 
 
This report and the supporting assessment are based on a desk study of the hydrogeology 
and hydrology of the site and its surrounds, the collection of baseline data and a site walk-
over visual survey of the site.  It has been undertaken to comply with the various legislation, 
policies, directives, and guidance that relate to the water environment, with particular 
regard to the objectives of the Water Framework Directive and in accordance with the 
following principal guidance: 
 

• EC Water Framework Directive (2000/60/EC); 



Seth Hill & Son Ltd  JA.[ ] 
Pant-y-Ffynnon Quarry - 3 - Hydrogeology and Hydrology 
 

 

 

• Environment Act 1995; 

• Environmental Permitting (England and Wales) Regulations 2010; 

• Floods and Water Management Act 2010; 

• Land Drainage Act 1991; 

• Planning Policy Wales Edition 10, 2018;  

• TAN 15: Development and Flood Risk 2004; 

• The SuDS Manual, CIRIA Report C753, 2015; 

• Vale of Glamorgan Local Development Plan 2011-2026; 

• Water Environment (WFD) (England and Wales) Regulations 2017; 

• Water Resources Act 1991; and 

• Western Wales River Basin District, December 2015 
 
Planning Policy Wales Edition 10, 2018 (PPW), states that development proposals should 
incorporate design for surface water management, based on principles that work with 
nature to facilitate the natural functioning of the water cycle. 
 
Development proposals should also seek to reduce flood risk arising from river and/or 
coastal flooding or from additional run-off from the development site itself. PPW references 
TAN 15: Development and Flood Risk (TAN15) for guidance and methodology to determine a 
sustainable approach to flooding and development. 
 
TAN15 aims to ensure that flood risk is considered at all stages of the planning process and 
that development in areas at risk of flooding be minimised through a ‘precautionary’ 
framework that directs new development away from those areas of high risk. 
 
The site lies within the area covered by the Vale of Glamorgan Local Development Plan 
(LDP).  The key policies of the LDP of relevance to the water environment seek to provide a 
positive context for the management of the water environment by avoiding areas of flood 
risk in accordance with the sequential approach set out in national policy and safeguard 
water resources. (Policy MD1). Policy MD7 of the LDP also requires protection of the 
environmental including prevention of pollution of surface water and ground water and 
avoidance of flood risk consequences. Policy MD20 requires protection of the environment 
from waste developments. Policy MG25 requires that any impacts on the water 
environment from mineral extraction proposals are to be kept to acceptable levels. 
 
1.4. Assessment Methodology 
 
This assessment covers the potential effects that may occur due to the Development and 
the methodology applied is a qualitative risk assessment approach in which both the 
sensitivity of the receptor and the likely magnitude of the effect are assessed and combined 
together.  The evaluation criteria for the significance of each effect are largely based on 
professional judgement, experience and site-specific characteristics.   
 
The methodology used in this assessment comprises the following steps: 
 

• Review the available information and applicable legislation and policy; 
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• Define the study area for the baseline assessment; 

• Identify and assess the potential temporary effects due to the proposals and the 
temporary cumulative effects when considered with existing and/or planned 
developments in the area; 

• Identify and assess any potential long-term effects due to the proposals and the 
permanent cumulative effects when considered with existing and/or planned 
developments in the area. 

• Develop measures to prevent, reduce or offset adverse effects and consider opportunities 
for environmental enhancement; and 

• Evaluate and report the significance of any residual effects, assuming the implementation 
of the mitigation measures developed for the site. 

 
The significance of an environmental effect is hence determined by the interaction of 
magnitude and sensitivity, whereby the impacts can be either beneficial or adverse.  The 
Effect Significance Matrix is set out in Table 1 below. 
  

Magnitude 
of Effect 

 Receptor 
Sensitivity 

 

 High Medium Low 

Major Major 
Adverse/Beneficial 

Major – Moderate 
Adverse/Beneficial 

Moderate – Minor 
Adverse/Beneficial 

Moderate Major – Moderate 
Adverse/Beneficial 

Moderate – Minor 
Adverse/Beneficial 

Minor 
Adverse/Beneficial 

Minor Moderate – Minor 
Adverse/Beneficial 

Minor 
Adverse/Beneficial 

Minor - Negligible 

Negligible 
 

Negligible Negligible Negligible 

 
Table 1 – Effect Significance Matrix 

 
The significance of each effect is later reported using the terms minor, moderate or major, 
and either adverse or beneficial.  The further terms negligible or no effect will be assigned 
where an effect is not considered to be discernible from natural baseline variations. 
1.5. Sources of Information 
 

• Ordnance Survey Explorer. Map 151. Cardiff and Bridgend,Scale 1:25,000 

• British Geological Survey. Map E262. Solid and Drift, Scale 1:50,000 

• British Geological Survey. Map 17. Hydrogeological Map of South Wales,Scale 1:25,000 

• Environment Agency. Sheet 36. Groundwater Vulnerability of Gwent South and Mid-
Glamorgan,Scale 1:100,000 

• British Geological Survey Geoindex Database 

• NRW Database for borehole Groundwater Data 

• The physical properties of major aquifers in England and Wales. 1997. Allen,DJ, 
Brewerton, LJ, Gibbs,BR, MacDonald,AM, Wagstaff,SJ, and Williams, AT.  

• British Geological Survey Technical Report WD/97/34 

• Environment Agency R&D Publication 8. 
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• Wales, Regional Geological Guide. 2007. Howells, MF. British Geological Survey. 

• The Water Supply [Water Quality] Regulations 2018. 
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2. Site Geology 
2.1. General 
 
The site is located within the Lower Carboniferous Friars Point Limestone Formation which 
in the north eastern part of the site and beyond is indicated to be covered by superficial 
deposits.  
 
Reference should be made to Drawing Number JA-PFQ.1.21, extract from BGS Map E262 
Solid and Drift. 
 
2.2. Superficial Deposits 

 
The Geological survey sheet indicates the presence of a thin veneer of Head deposits to 
overlie the solid measures in the north eastern part of the site and beyond. Little field 
evidence is available within the site area for the presence of these deposits. And, if at all 
originally present, are likely to have been stripped away as part of the long established 
operations across both parts of the site. 
 
2.3. Solid Measures 
 
The Friars Point limestone is reported to reach a thickness of up to 260 metres in the 
geographical area and to comprise a thickly bedded fossiliferous Karstic deposit. To the east 
of the site the unit is overlain by the Gully Oolite Formation which is approximately 70 
metres in thickness the base of which is taken to define the top of the Friars Point 
Limestone. 
 
Field exposures within the two existing quarry voids confirm the relatively uniform generally 
thickly bedded nature of the deposit. 
 
Recently x 7 No. open hole boreholes around the existing static plans and site office area 
have been drilled to 15 metres below ground level and recorded limestone. 
The upper section of some of the boreholes indicate made up ground / clay up to 4 metres 
in thickness being present. This is probably predominantly made- up ground on top of a 
nominal thickness of in-situ clay deposits in some locations. 
 
Published geological information indicates some sections of the sequence comprise 
dolomitised Limestone which is reported to occur in the upper part of the sequence.   
 
Jointing within the strata is well developed along two principal orientations [225o/045oand 
110o/290o] both with a sub-vertical inclination [i.e., approximately perpendicular to 
bedding]. Further random fracturing is also evident on several different orientations. The 
joint planes are relatively ‘tight’ other than close to original surface ground level, along 
sections of sidewall affected by blasting, and where walls have been exposed for many years 
and relaxation leading to some [immediate face] dilation has occurred. 
 
In newly exposed areas of excavated faces in the South Quarry void, the jointing can be 
observed to be ‘tight’, with no readily identifiable dilation. 
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Overall, the strata exposed can be observed to be gently inclined towards the south / south 
southeast at approximately 3o to 5o as measured from horizontal, this is slightly at variance 
with the BGS published data which indicates a dip of approximately 7o towards the south 
southeast [see Drawing Number JA-PFQ.1.21]. 
 
Within the South Quarry void the eastern boundary sidewall is defined by NW/SE orientated 
faulting, the displacement direction of which is un-certain. This fault structure clearly passes 
beneath Pant-y-ffynnon Road and is observable in the current eastern face of the North 
Quarry void. 
 
Whilst the displacement direction and its magnitude are un-known, recent excavation to 
provide a second access ramp into the North Quarry, has shown Limestone to be present at 
surface on the east side of the fault and therefore continuity in the deposit is assumed. 
 
Without evidence for the presence of any significant faulting running between the North 
and South Quarry voids and with the benefit of the knowledge that the principal regional 
fault orientation is approximately NW/ SE, it is certain that the Limestone will be present to 
the proposed lowest level [and below] of extraction in the North Quarry. 
 
This is further confirmed by two exploration boreholes which have been drilled into the 
floor of the South Quarry which proved limestone to continue to at least 35 metres below 
the base, i.e., to approximately 20 metres AOD. Projection of this proven level up the 
structural dip and towards the north further confirms the presence of the deposit beneath 
the North Quarry void to below the proposed maximum extraction level. 
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3. Site Hydrogeology 
3.1. General Baseline 
 
The site is located in the un-confined section of a highly permeable major aquifer, the Friars 
Point Limestone Formation which is a part of the Black Rock Limestone Group. National 
Resources Wales (NRW) and the British Geological Survey (BGS) classify the unit as a 
‘Principal Aquifer’. The designation identifies the unit as having high permeability, i.e. 
potential for a significant level of water storage and ability as a source of water supply and 
or river baseflow- see Drawing Number JA-PFQ.2.21 for details. 
 
The intergranular [i.e., non-fracture, primary] permeability of the unit will be less than 2% 
with the total permeability [dominated by the fracture system – secondary permeability] 
being orders of magnitude greater. 
 
The Formation is reported to be Karstic and commonly affected by significant fracturing and 
the presence of larger Karstic conduits formed by dissolution of the original fracture system 
which are the principal factors affecting its permeability, hydraulic conductivity 
transmissivity and storage capacity. 
 
The permeability of the unit 
 is, as noted above, ‘secondary’, and can possibly vary from in excess of 2000m2/d to as little 
as less than 10m2/d, with water being contained within and flowing through the natural 
jointing, Karstic features and other more random fracturing contained within the rock mass. 
 
Generally, groundwater flow within the unconfined aquifer will be in the direction of the 
hydraulic gradient of the water table or groundwater system. The flow direction can also be 
influenced by the structural dip [i.e., with the bedding inclination] which in this case would 
generally be towards the south through the natural jointing and any solution enhanced 
Karstic structures. 
 
The site does not lie within a Source Protection Zone [SPZ] - see Drawing number JA-
PFQ.2.21 EA Sheet Number 36 Groundwater Vulnerability of Gwent, Mid – and South 
Glamorgan. 
 
3.2. Site Specific Observations 

 
The excavated base level of the existing northern quarry void is approximately 85 to 90 
metres AOD and is dry with no evidence of water on the quarry floor nor any seepages 
emanating from the surrounding quarry sidewalls. 
 
The South Quarry void that has been excavated to a level of approximately 54 to 55 metres 
AOD is dry at this level. Water is present in the north western part of the void where there is 
a sump, the base level of which lies several metres below 54 metres AOD. 
 
Water is pumped from the quarry sump using a 6 inches pump which is used for a maximum 
of 4 to 5 hours a day to maintain the water level at approximately 52 to 53 metres AOD. 
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During periods of dry weather inflow into the quarry often ceases and pumping is not 
required. 
 
Water pumped from the quarry void is directed into a minor watercourse, the Nant  
Llantrithyd, which is located outside of the eastern site boundary, flows into two lakes in the 
adjacent Deer Park and then from the lakes into the southerly flowing watercourse.  
 
An inspection of the sidewalls of the quarry void shows them to be dry with no evidence of 
any groundwater seepages. 
 
The exception is in one location where water can be observed to flow into the quarry void 
from a single point located in the far south western corner at or around the level of the 
quarry floor. The flow is variable from a few litres per second to no flow, reportedly 
occasionally ‘drying-up’ completely during periods of dry weather. 
 
No detailed water monitoring data are available for the pumping activity in the quarry.  
Two boreholes have recently been drilled into the quarry floor to prove the continuity of the 
limestone deposit to depth which also provide some groundwater information. 
 
Both boreholes have been monitored for groundwater level, which has been confirmed to 
lie at around 51 to 52 metres AOD, i.e., equivalent to that in the sump. 
 
3.3. Recharge Mechanism 
 
The surface of the proposed deepened extraction in the North Quarry, was significantly 
disturbed many years ago with the historic quarrying, development of the processing plant, 
facilities and despatch area. The proposed scheme will entail the removal of any remnant 
areas of superficial deposits from this area [which are likely, if any are present, to be 
insignificant] and as a consequence it is highly probable that a very significant percentage [if 
not all] of the incidental rainfall falling on the site area will, as it currently does, percolate 
directly into the underlying strata. 
 
Water input into the quarry void during the working and restoration phases of the proposed 
operation will comprise direct meteoric rainfall and potentially minor quantities flowing in 
via the natural fracturing within the rock mass. 
 
Drainage of this water will be via percolation through the quarry floor up to the point at 
which the floor lies above the level of saturation, if encountered. 
 
If groundwater is intercepted during the operation it will be channelled via a ditching system 
and conveyed to a sump area from where it will be pumped to the lagoonal system which it 
is proposed will be established along the northern site boundary. 
 
The site is close to the divide between the River Thaw to the south and the River Ely to the 
north which accounts for a general lack of surface water in the vicinity of the site as there is 
insufficient water to create flowing streams until Llantrithyd.  
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It can be concluded that the proposed increase in the area affected by quarrying activity 
[during the extraction phase] will have no identifiable impact upon surface water drainage 
from the site. 
 
The 1:125,000 scale Ordnance Survey plan for the area shows little surface drainage or 
water features in the area. The minor drainage features which are indicated on the plan [see 
hydrology report] are likely to lie in areas containing superficial deposits at surface, which 
produce hydraulic isolation from the underlying highly permeable Limestone bedrock. 
Where superficial deposits are not present water will percolate directly downwards into the 
bedrock. 
 
3.4. Groundwater Monitoring – Levels 
 
A search of the British Geological Survey Geoindex On-Shore Borehole Database showed 
there to be a number of water wells and boreholes within the general geographical area as 
follows: 

• TYDRA COWBRIDGE. E303400 N172800 Drilled in 1994. No surface level data. Water 
struck at 55 and 69 metres BGL. No monitoring data currently available. [Too distant from 
the site – approximately 1.6kms] 

• PANT-Y-LLANDRON. E304280 N174200 Depth 117metres. Surface level 120.85m AOD. 
Drilled 1995. Water struck at 41.4m BGL [i.e.,.79.45m AOD]. This is a NRW monitoring 
Borehole. 

• SYCAMORE CROSS. E307580 N175940. Depth 82m. Water struck at 21.46m BGL. No 
monitoring data accessed. [Too distant – approximately 3.1kms]. 

• SHEEP COURT FARM BONVILSTON. E307380 N174200. Depth 150 m. drilled 1995. Water 
struck at 120m BGL. No surface level data. [Too distant – approximately 3kms]. 
 

The closest borehole to the north quarry site is Pant-y-Llandron borehole which is located 
approximately 300 to 350 metres to the west. 
 
Of the above boreholes the data have been accessed for the Pant-Y-Llandron  Borehole 
alone as the others are considered to be too distant to provide any meaningful information.  
 
3.5. Pant-Y-Llandron Borehole 

 
 
Information for the period 1995 to 2009 [details of which were presented as a part of the 
IDO Registration of conditions for the site in 2009] showed yearly averages varying between 
51.4 and 71.18m AOD, and a distinct seasonality to the recorded levels. At this time [2009], 
the water level in the South Quarry void was reported to have been at approximately 65m 
AOD [ which is an approximate level without any confirmative data being available]. A 20 
metres annual range in groundwater levels for Carboniferous Limestone, as shown in the 
above borehole records is not unusual and commonly occurs due to the relatively small 
storage space within the rock mass. 
 
More recent monitoring data for the borehole is provided in Table 2 and Table 3 below. 
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Table Number 2. Pant-Y-Llandron Borehole Monthly average groundwater levels 2016 

to 2020 

YEAR Annual 
Average 
m.AOD 

RANGE 

From To 

m.AOD m.AOD 

2105 66 57 82 

2016 66 57 84 

2017 62 54 70 

2018 65 52 80 

2019 64 52 79 

2020 68 54 78 

 

Table No.3 Pant-y-Llandron Borehole Water levels- Annual Range and Average Annual 

Level. 

The water levels as shown in Table No. 3 above are seasonal and show wide variation over 
the year but during the drier summer months drop to around that recorded within the 
south quarry void.  For the period 1995 to 2009 the water levels showed a similar 
seasonality.  
 
The proposed lowest extraction level in the North Quarry is 54 metres AOD, i.e., broadly 
equivalent to the base level in the South Quarry void. The proposed designed maximum 
level of extraction is based upon the expectation that the workings are likely to be largely 
dry though may experience minor seasonal inflow during the winter months.  
 
As noted above there is a sump located in the north west corner of the South Quarry void 
from which water is pumped off site thereby keeping the workings dry. 
 

MONTH 
 
 

2015 
LEVELS 
M(AOD) 

2016 
LEVELS 
M(AOD) 

2017 
LEVELS 
M(AOD) 

2018  
LEVELS 
M(AOD) 

2019 
LEVELS 
M(AOD) 

2020 
LEVELS 

M(AOD) 

J 74.11 84.02 63.36 76.06 79.41 78.99 

F 74.16 79.89 67.62 64.83 78.86 72.43 

M 79.76 73.90 69.84 62.56 66.26 88.64 

A 65.93 68.33 69.49 67.09 76.47 70.03 

M 59.10 60.49 59.45 59.06 67.07 58.61 

J 60.53 61.15 56.89 56.30 58.91 55.16 

J 57.75 62.34 54.92 55.15 55.39 54.40 

A 59.21 57.71 61.34 52.57 52.68 57.73 

S 66.93 59.07 59.08 56.71 55.80 73.39 

O 64.18 64.72 61.67 79.57 61.04 EF 

N 57.82 58.50 61.97 80.84 56.28 74.32 

D 82.70 74.08 70.77 75.68 68.93 70.76 



Seth Hill & Son Ltd  JA.[ ] 
Pant-y-Ffynnon Quarry - 12 - Hydrogeology and Hydrology 
 

 

 

 
3.6. Groundwater Quality 

 
Groundwater has been sampled from the point of inflow which is located in the far south 
western corner of the south quarry void [E304440. N173600] and adjacent to the site sump 
analysis details of which are shown in Table No 4 below. 
 
All results of the analyses show that the water complies with the UK Drinking Water 
Standard as defined in Welsh Statutory Instruments 2018 No.647[W121] Water, England 
and Wales. The Water Supply [Water Quality] Regulations 2018.

Table No  4   Ground Water Analyses  
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3.7. Groundwater Abstraction 
 
There are no licensed or un-licensed abstractions within 1 km of the site. 
Those identified within 3 kms of the site are listed in Table Number 4 below. These data 
have been extracted from the IDO registration of conditions submitted in 2009. [Due to 
problems accessing current data, this information may not be totally accurate]. 
                 

 

                  LOCATION                                 NGR 

UPPER BARN ST 031 713 

CAE MAEN FARM ST 050 726 

TYN-Y-COED FARM ST 062 731 

ORCHARD BUNGALOW ST 030 713 

TREGUFF COTTAGE ST 028 714 

TREVITHYN FARM ST 067 718 

Table Number 4.  Private Groundwater Abstractions Located Within a 3Km Radius 

In addition to the above, there are a number of other un-licensed springs and wells 
indicated on the OS sheet. 
 
The above are considered to be too distant from the site to be affected by the proposed 
development. 
 
3.8. Potential Hydrogeological Impacts 
 
The assessed potential impacts are as follows: 

(i) Derogation of public / private water supplies 

(ii) Potential pollution of public / private water supplies and, 

(iii) Potential pollution of surface water 

3.8.1. Derogation of Public / Private Water Supplies 
The proposed deepening of the North Quarry, if it intersects groundwater, will require 
pumping and the discharge off site of the water into the adjacent Nant Llantrithyd 
watercourse. 
 
The pumping activity, if necessary, may lead to a localised lowering of the water table. 
The South Quarry operation which has progressively lowered the water table in the area, 
slowly drawing it down from the onset of quarrying operations prior to 1947 to date, has 
had no reported negative impacts either on the supply of groundwater volumes or quality of 
water abstracted by interested parties in the geographical area. 
 
The potential for the derogation of water supplies due to any pumping activity which may 
be necessary in the North Quarry, is considered to be highly unlikely. The identified 
abstractions lie to the south of the North Quarry and any impacts upon them [were any to 
occur] would have long since been experienced due to the operations in the South Quarry. It 
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is a reasonable conclusion to draw that the proposed deepening of the North Quarry void 
will similarly have no identifiable negative impacts. 
 
 
3.8.2. Potential Pollution of Public / Private Water Supplies 

 
There is no documented evidence that historical quarrying activity at either the North or 
South Quarry sites as having any impacts upon groundwater quality. 
The planning application proposes the introduction of an aggregates recycling facility and 
the proposal that the exhausted North quarry void will be infilled using inert waste materials 
imported onto the site. 
 
During this phase, there is limited potential for groundwater to be contaminated given that 
appropriate measures [essentially as established during the quarrying phase] will be 
implemented, to mitigate against such occurrences. 
The potential for pollution arising in association with the infilling of the void with inert waste 
will be mitigated by the procedures which will be required associated with the planning and 
waste management license conditions. 
 
Measures will be put in place to protect water quality. 
 
It is anticipated that such control measures will be secured by planning condition or 
licencing through NRW. 
 
During both the quarrying and infilling operations, the potential exists for groundwater 
pollution arising due to the accidental spillage of fuel and lubricants, which without 
appropriate mitigatory measures being in place, would be moderate to high risk. 
 
There are no identifiable soils or superficial deposits on the site area which if present could 
potentially attenuate spillages before entering groundwater, and therefore the risk of rapid 
infiltration into the underlying bedrock / aquifer exists. 
 
The NRW Groundwater Vulnerability Map Sheet 36 indicates the area to be of ‘High 
Vulnerability’ 
 
To reduce the risk, mitigatory measures will be implemented, details of which are as 
follows. It is anticipated that these measures would be secured by planning condition or by 
licencing through NRW: 
 

a) The storage of fuels, solvents, greases and other chemicals will be undertaken using 

suitable containers located on a surfaced compound located on the south side of 

Pant-y-ffyynon Lane within the north eastern part of the South Quarry area. 

b) Re-fuelling of vehicles will be undertaken in the surfaced compound area from fuel 

tanks which will be in full compliance with the Control of Pollution [Oil Storage] 

[England] Regulations 2001.In addition double bunded mobile fuel bowsers will be 

used for fuelling excavation and crushing plant operating in the quarry void. 
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c) All maintenance work on plant and machinery will be undertaken within the 

surfaced compound area. 

d) All plant and machinery will be maintained in good working order and inspected on a 

routine daily basis for oil or fuel leakages. 

e) A spill response action plan will be defined, and all site operatives made aware of the 

approved procedures to be adopted in the event of a spillage occurring. 

f) Contaminated materials arising due to spillages and routine plant maintenance, i.e. 

empty solvent / grease containers, wipes and all other waste chemicals will be 

stored in appropriate containers until removed from site to an approved disposal 

facility. 

g) The target will be to reduce the overall risk of pollution to be ‘Near Zero’. 

h) The final restoration of the site will entail infilling the exhausted void with inert 

waste materials which will be imported onto the site. The nature of these deposits and 

the controls implemented to prevent the pollution of ground and surface waters will be 

subject to the requirements of NRW licencing. 

 

3.8.3. Potential pollution of surface waters 
 

During the quarrying phase of the North Quarry there may periodically be a requirement to 
discharge water from the site when operating in the lower levels. Once quarrying has 
ceased, the second phase of operations, site restoration, will commence involving the 
infilling of the exhausted void using imported inert waste deposits. 
The infilling of the void will be subject to the engineering design requirements and 

operational methodology as required by NRW licencing. 

The materials used for site restoration and the infilling of the site will be largely compacted 

into the void space [other than the final immediate surface layer, and as a consequence 

likely to significantly inhibit the downwards percolation of rainfall falling onto the site. This 

will ultimately result in the generation of surface waters potentially containing elevated 

levels of suspended solids arising due to disturbance associated with site operations, and as 

a consequence require a site water management system to be implemented. Details of the 

proposed site water management are contained within the hydrology section of this report. 

The quarrying phase of the proposal as extraction progresses to depth may require water to 

be pumped and discharged from the site. The subsequent infilling of the void space with 

inert waste will impede drainage from the site and as a consequence, will result in a 

requirement to pump and discharge water. 

Any discharges from the site will be undertaken in compliance with the requirements of 

NRW licensing. 

 Drawings: 

• JA-PFQ.1.21 BGS Map E262 Solid and Drift . 1:50,000 

• JA-PFQ.2.21 EA Sheet 36 Groundwater Vulnerability of Gwent South and Mid-
Glamorgan . 1:100,000
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4. HYDROLOGY  
4.1. Introduction 
 
This section addresses the potential effects on the surface water environment due to the 
proposed development and develops a surface water management strategy for the 
proposed development.  
 
The proposed development involves re-establishing the extraction of limestone aggregates 
from the North Quarry, the transport of the limestone aggregates from the site and the 
import of inert waste material for recycling and restore the quarry void. 
   
4.2. Baseline Hydrological Conditions 
 
Quarrying is continuing in the South Quarry over an area of approximately [ ]ha. The North 
Quarry comprises a total site area of approximately 2.2 Ha comprising of a part-worked quarry 
that functions as an existing process area where the aggregates from the South Quarry are 
stored and loaded on to HGV tipper trucks for transport off-site to the marketplace.  
 
The site forms a small sub-catchment area at the head of the Nant Llantrithyd catchment 
which itself forms part of the larger catchment of the River Thaw that flows southwards and 
discharges into the Bristol Channel. The average annual rainfall in the immediate area is 
approximately 1200mm. 
 
The Nant Llantrithyd runs past the eastern site boundary and flows south through two small 
ponds in the adjacent Llantrithyd Deer Park before it meets the Nant Tre-gof south of 
Llantrithyd village and eventually joins the River Thaw near Flemingston; the existing 
topography and local hydrology are shown on drawing 2430-D01-A. 
 
The original surface topography of the proposed quarry site falls generally from west towards 
the east with surface gradients of around 1 in 12 between a high point of around 110m AOD 
on the western boundary to around 86m AOD at its eastern edge. The part-worked quarry 
has steeply worked rock faces, and the base level is relatively flat at around 88m AOD. 
 
Surface water run-off from the proposed site drains into the part-worked quarry and 
infiltrates directly into the ground via natural joints and fissures in the limestone.  There have 
been no issues with surface water ponding on the base of the existing quarry surface even 
during heavy rainfall conditions. 
 
The quarry is located at an elevated position and is wholly in the category of Flood Zone A, 
where there is little or no risk of flooding.  The proposed site is also a mineral extraction site, 
so the proposed development is categorised as a less vulnerable development in relation to 
potential flood risk.  There is no record of historic flooding at or near the site. 
 
The study area for this report has been defined to include the quarry itself and the receiving 
watercourse, Nant Llantrithyd, to which the proposed site historically drains as a part of the 
natural catchment that falls towards the watercourse. 
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The original Greenfield run-off from the proposed quarry site and the small catchment area 
above the site that drains towards the quarry has been estimated using the FEH methodology 
within the HR Wallingford Greenfield run-off tool and the total catchment areas that will be 
affected have been electronically measured from drawing 2430-D02-A to be 3.25 Ha. 
 
The assessed peak Greenfield run-off rates are as follows: 
 

• Total site catchment area to Nant Llantrithyd QBAR = 11.18 lit/sec; and 

• Total site catchment area to Nant Llantrithyd Q100 = 24.38 lit/sec  
 

The site run-off assessment results are included in Appendix 2. 
 
The Nant Llantrithyd headwaters are formed within a well-defined valley feature 
approximately 50m to the east of the application site.  Surface gradients from the north, east 
and west all fall towards this watercourse and the immediate surrounding land is agricultural 
and woodland.   
 
4.3.  Potential Effects 
 

4.3.1. Flood Risk 
 
There are six principal sources and mechanisms through which flooding can occur and these 
are as follows: 
 

• Fluvial flooding 

• Coastal/tidal flooding 

• Pluvial flooding from high intensity rainfall events 

• Groundwater flooding from variation of groundwater levels 

• Overloaded sewer systems 

• Other man-made structures and water bodies 
 
The flood risk mapping provided by the NRW website show that the site is wholly in Flood 
Zone A, considered to be at little or no risk of fluvial or tidal flooding.  The potential risk to 
downstream fluvial flooding would be limited to the immediate watercourse corridor 
surrounding Nant Llantrithyd, although there is no known record of any nearby flooding 
events resulting from this potential source. 
  
The permeable characteristics of the local topography naturally mitigate against any rapid 
surface water run-off and the type of development as a limestone quarry means that heavy 
rainfall conditions can be dealt with as a matter of course and any minor flood risk to the 
quarry operations would be comfortably managed within the open void.  
 
During the filling operation, the site will attenuate any higher return event surface water run-
off within the quarry, so the risk of possible downstream flooding from this source will be 
marginally reduced during the operational stages of the site, although due to the areas being 
relatively small this would be of little significance to downstream flood risk.   
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Groundwater conditions within and around the site are dealt with in the accompanying 
hydrogeological assessment and no additional flood risk has been identified from this source.  
There are no existing public sewers, reservoirs, canals or other man-made structures close to 
the site that could pose any flood risk.  
 
It is concluded that the only potential flood risk to be further considered will be to ensure that 
there is no increase in flood risk elsewhere as a result of the development, and this will be 
considered at each stage of the site operations. 
  
4.3.2. Water Quality 

 
The potential effects on water quality have been identified as: 
 

• Sedimentation from earth moving operations; 

• Oil, fuel and hydraulic fluid leakages carried into the drainage systems; and 

• The discharge of foul drainage  
 
The potential risks of sediment pollution and potential plant leakages will need to be 
considered during the quarrying and filling operations and through to the final restoration of 
the site.   
 
Staff welfare facilities will be provided by the existing facilities at the quarry and will be 
maintained for the duration of the proposed quarry operation.  As there will be no additional 
staff welfare facilities located on the proposed quarry it is considered that there will be no 
adverse effect from this source, and no need to further consider any potential environmental 
effects due to foul drainage on the water environment. 
 
4.3.3. Recommencement of North Quarry Extraction 

 
The North Quarry has already been worked in the past so there will be no topsoil strip 
required, nor movement of materials other than extracted stone.  During the operational 
phase of the quarry the surface water run-off will gravitate to the base of the quarry and 
continue to infiltrate into the ground, as it currently does.  There will therefore be no risk to 
surface waters as all surface run-off will be contained within the site and it is therefore 
considered that there will be no adverse effect from this source. 
 
During the operational quarry stage, the potential effects associated with oil, fuel and 
hydraulic fluid leakages will be managed through procedures and good site practice that has 
been developed for the existing quarry operation. It is considered that there is a low to 
medium probability of a spill occurring, but without mitigation the effect could be moderate 
to major.  If a spill did occur it would be contained within the void and it would need to be 
dealt with immediately to mitigate any effects on groundwater. 
 
4.3.4. Quarry Filling Operation 
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To enable the quarry to be filled it is proposed to install a surface water collection system 
within the quarry that will direct the surface water run-off into a low-level attenuation pond 
at the base of the quarry.  This water will then be lifted to a new surface water settlement 
area adjacent to the north-east boundary at a controlled maximum rate that is less than the 
equivalent QBAR peak Greenfield run-off rate, estimated to be 11.18 lit/sec.  The proposed 
surface water management system is shown as Stage 3 on drawing 2430-D03-A. 
 
The surface water run-off will first be contained within the base level attenuation pond to 
regulate the peak flows. The water will be raised out of the excavation by pumping up to the 
surface level receiving lagoon and then pass through the settlement pond to remove 
sediment and other suspended solids that may be collected by the surface water in transition, 
before being discharged back into Nant Llantrithyd at a controlled flow rate. 
  
As the filling of the quarry void progresses, the surface water run-off from the quarry site will 
continue to be collected into the attenuation pond that will be maintained throughout the 
filling operation, although its location will be transient as it will have to be moved as the void 
is progressively filled. 
 
A preliminary assessment of the attenuation volumes required at the base of the void for 
different rainfall return periods has been undertaken using the Micro Drainage software 
based on a maximum pumping rate of 10 lit/sec and a half pumping rate of 5 lit/sec. The 
attenuation storage volumes for the assessed rainfall events are scheduled in Table 2 below 
and the assessment output for the worst-case design scenario of Q100 plus an allowance of 
30% for climate change is included in Appendix 2. 
 

Pumping Rate  Attenuation 
Volume 

 

 QBAR Q30 Q100 + 30% 

    

10 l/s max-rate 21 cum 53 cum 115 cum 

5 l/s half-rate 31 cum 74 cum 153 cum 

    

 
Table 2 – Attenuation Storage Volumes in the Working Void 

 
If an extreme high return rainfall event occurred during the operational phase that exceeded 
the highest return events that have been assessed, then part of the base of the working void 
would be used for additional temporary storage volume and the water level later reduced by 
pumping at a low rate up to the high-level surface water settlement pond after the extreme 
rainfall event had passed. 
 
The proposed pumping rates are less than the assessed QBAR greenfield run-off for the site, 
so the site discharge will be lower than QBAR greenfield run-off and the assessed risks to 
downstream flooding will be minor positive.  Flood risk to the site filling operation will be low, 
with only minor effects that could easily be dealt with by utilizing a part of the lower void for 
exceedance storage volumes. 
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All flows passing through the surface water system will be temporarily held in the settlement 
lagoon to filter out any suspended solid particles and maintain the discharge water quality 
prior to release to the receiving watercourse.  The proposed water management system will 
offer protection to the receiving watercourse, so it is considered that there is only a low risk 
from sedimentation that could have a minor effect on surface waters. 
 
During the quarry filling stage, the potential effects associated with oil, fuel and hydraulic fluid 
leakages will continue to be managed through established site procedures and good site 
practice that will have been further refined with time.  It is considered that there is a low to 
medium probability of a spill occurring, but without mitigation the effects could be moderate 
to major.  If a spill did occur it would require an immediate and effective spill response to 
minimize the risks to surface waters.  
 
Site Restoration  
 
During the site restoration period there will still be the potential for sediment to be mobilised 
and carried into the surface water system during the follow-on earthworks, the final ground 
profiling, and the topsoil operations. 
 
The surface water management and settlement systems will still be in place at this stage and 
these will be maintained for as long as they are needed to continue to offer protection to the 
downstream watercourses from the possible effects of sedimentation.  The potential effects 
will remain as assessed for the quarry filling stage. 
 
Once the restored ground surfaces have adequate vegetation cover the surface water run-off 
from the north quarry area will return closely to the original baseline conditions to allow the 
attenuation and settlement ponds to be filled and restored.  The restoration works to the 
surface water management systems will be undertaken in the final operations before the site 
commences aftercare arrangements.   
 
Maintaining the surface water settlement system until this late stage will continue to offer 
protection to the downstream watercourse and it is considered that there will still be a low 
to medium risk from sedimentation that could have a minor effect on surface waters. 
 
A small pond and roadside channel will be constructed to intercept surface water run-off and 
prevent it flowing on to the public highway over the long-term.  The pond will be connected 
to the discharge pipe constructed as part of the operational water management system.   The 
final restoration drainage arrangement is shown as Stage 4 on drawing 2430-D03-A.  
 
Surface Water Mitigation  

The SuDS hierarchy as defined in the SuDS Manual 2015 has been followed in developing the 
proposed surface water management system.  Rainfall currently infiltrates into the base of 
the existing quarry, so the continued direct infiltration of rainwater into the ground is the 
preferred SuDS technique and this will be the means of surface water disposal during the 
extraction of limestone. 
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When the filling operation commences, the ability to infiltrate surface water to ground will 
diminish, so the next preferred option of discharging to the nearby watercourse has been 
chosen.  The proposed strategy at this stage will provide a system for the collection, 
attenuation, and settlement of rainfall to return the surface water run-off back into the Nant 
Llantrithyd, where the site naturally drains.  When the quarry is being filled, the discharge will 
be at reduced rates compared to the natural greenfield run-off rates.  
 
The surface water management strategy involves mitigation measures throughout the life of 
the quarry to protect the water environment and these have been incorporated into the 
development to reduce and prevent the potential adverse effects. These mitigation measures 
will be maintained during the limestone extraction, the filling of the quarry with imported 
inert materials, and for the duration of the site restoration works.  
 
The surface water run-off will be directed into the excavation where it will initially be 
infiltrated to ground and later collected into the low-level attenuation lagoon before being 
pumped up to the settlement pond at the north-east boundary.  The maximum rate of 
pumping will be kept below the QBAR estimate of 11.18 lit/sec.  The proposed pumping rate 
will generally be much lower than this, normally 5 lit/sec and up to 10 lit/sec during higher 
return storm events. 
 
The site run-off will then pass through the settlement pond system before being discharged 
into Nant Llantrithyd.  The settlement pond will provide approximately 216 cum of storage to 
offer a minimum of 12 hours retention time under normal working conditions; and a 
minimum of 6 hours if the pumping rate needs to be increased to the maximum 10 lit/sec.   
 
The design and operation of the settlement pond system will also be subject to an 
environmental permit from the Natural Resources Wales, for which an application will be 
made in good time to enable the required consent to be put in place in advance of the 
proposed pond and outfall construction work on site. 
 
Due to the variable nature of the imported inert fill materials, it may be necessary to introduce 
the use of flocculent into the system to improve the rate of settlement in the settlement pond 
before the final discharge into the watercourse.  If this is required, the flocculent dosing point 
will be on entry to the settlement pond and the specific details will be agreed with the Natural 
Resources Wales under the terms of the environmental permit.  
 
The in-pit attenuation and surface-level water settlement area will effectively protect the 
receiving watercourse from the potential effects of sedimentation and downstream flood 
risk by providing both attenuation and settlement facilities prior to the discharge of the site 
surface water run-off back into the receiving Nant Llantrithyd watercourse.  

  
The public highway is currently kept clean with a site-based road sweeper and the site haul 
road is maintained with clean graded stone from the quarry.  These measures will help to 
protect Nant Llantrithyd from sediments that could be carried in suspension and the possible 
effects of any ‘first flush’ contaminants from the roads. 
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In order to minimise the potential effects on the water environment due to the mobilisation 
of sediment, the following measures will also be incorporated into the Development: 
 

• Topsoil and subsoil works will be restricted during heavy rainfall events. 

• Soil mounds will be seeded to reduce the risk of fine particles washing out. 

• The movement of traffic will be confined to defined tracks and hard standings. 

• Dust will be damped down during dry spells to prevent migration to watercourses. 
 

Measures will also be taken to prevent the potential pollution of watercourses from mobile 
plant using the site and will include: 

 

• Chemical, fuel and oils will be stored in bunded areas. 

• Clean-up equipment will be stored in designated areas to enable the containment and 
clean-up of any spills of fuels or lubricants as required. 

• Personnel will be briefed/trained on preventative and clean-up actions. 

• Re-fuelling of vehicles will be undertaken at the current quarry refuelling point. 

• Vehicles used on-site will be regularly inspected and maintained. 

• Standing machinery will have drip trays underneath potential leakage points. 

• The drainage systems will be maintained and checked regularly. 
 

No significant flood risk has been identified from any source either to the site itself or to the 
downstream watercourses. 

In addition to satisfying any planning requirements, it is now required that the applicant 
makes a submission to the Sustainable Drainage Approval Body for consent.  The SAB 
application and approval process will run concurrently with the planning application to 
achieve SAB approval before any site works commence. 

Residual Effects 

Due to the proposed mitigation measures described above, none of the short-term or longer-
term effects potentially arising from sediment pollution, surface water discharge from the site 
or from flood risk are considered to be of significance. 
 
The proposed discharge from the surface water settlement area will be covered by a new 
environmental permit and will be monitored both by Natural Resources Wales and by 
Prichard Limited.  This on-going monitoring will provide a framework to confirm that there 
will be no significant residual effects on the receiving watercourse. 

Prichard Limited, the operating company, will undertake regular testing of water samples 
from the designated discharge point to maintain, and if required, to improve the water quality 
and/or reduce the rate of discharge in accordance with the conditions of discharge. Natural 
Resources Wales in its regulatory role will also independently test random water samples to 
check the quality of the water that discharges from the site during the lifetime of the 
operation. 
 
The quarry operation will temporarily reduce the natural catchment that drains to Nant 
Llantrithyd by around 3.25 Ha, so the short-term residual effects will be to marginally 
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reduce the flows and the associated flood risk in the downstream receiving watercourses.  
On completion of the site restoration works there will be no long-term residual effects on 
the potential downstream flood risk. 

   
The concept restoration includes a new surface pond, so the residual hydrological effects will 
be long-term minor positive due to the benefits that will accrue from this proposed 
enhancement to the water environment by providing the opportunity for new ecological 
habitats to become established and evolve over the future years. 

Cumulative Effects 
No cumulative effects with other proposed developments have been identified in the course 
of this assessment. 

  
 Conclusions 

During the limestone extraction stage at the North Quarry, the surface water run-off will be 
directed into the base of the quarry to infiltrate into the ground.  This is a continuation of 
how the surface water is currently dealt with via infiltration to ground within the existing 
part-worked quarry. 

 

During the filling of the quarry, the surface water run-off will be collected and attenuated 
within the excavations and pumped to the water settlement area where it will pass through 
the new settlement pond system.  The surface water run-off will then be released to the 
receiving watercourse under controlled water quality standards and discharge rates set by 
the NRW.  The settlement system will temporarily slightly reduce the effects on the 
receiving watercourses for higher return rainfall events. 

An assessment of the flood risk associated with the site has concluded that the downstream 
flood risk will not be significant and that any minor on-site flood risk to the development 
itself can be managed in an acceptable manner for the type of development that is 
proposed. 

As the site filling operations progress to completion the site will be subject to an agreed 
restoration scheme with the Planning Authority.  The proposed final site restoration works 
will include new surface water features to enhance the hydrology and biodiversity of the 
site and ensure that there will be no long-term detrimental effects on either the hydrology 
of the site itself or on the downstream receiving watercourses. 
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Appendices 

 

 Appendix 1: Plans 

 

 2430-D01-A - Existing Topography and Hydrology Plan 

 2430-D02-A - Catchment Areas Plan 

 2430-D03-A - Preliminary Water Management Plan 

  

 Appendix 2: Calculations 

 

 2.1 - Catchment FEH Site Run-off Assessments  

 2.2 - Quarry Attenuation Micro Drainage Assessment 
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Appendix 1: Plans 
 

    

   2430-D01-A - Existing Topography and Hydrology Plan 

   2430-D02-A - Catchment Areas Plan 

   2430-D03-A - Preliminary Water Management Plan 
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Appendix 2: Calculations 
 

 

   2.1 - Catchment FEH Site Run-off Assessments  

   2.2 - Quarry Attenuation Micro Drainage Assessment 
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GEOTECHNICAL CONSIDERATIONS. 

The proposed limits of excavation at surface within the application area are defined as 

follows: 

i) Western Boundary. The excavation limit is defined by the existing position. There 

is no proposal to extend towards the west. 

ii) Southern Boundary. The western half of the boundary is currently at its final limit 

of extraction at surface. Development towards the east along this boundary will 

assume the same stand-off from the adjacent public highway.   

iii) Northern Boundary. The western half of the boundary is at its maximum limit of 

extraction at surface. Development towards the east will assume a similar stand-

off. retaining the existing vegetation which provides screening to the site. 

iv) Eastern Boundary. The eastern boundary will contain the site access ramp. 

From historic information and recent observations made in both the south and north quarry 

voids, long term rock face stability can be defined as good. 

In the north quarry there is only one area of minor instability located at the northern end of 

the western boundary wall, where thrust faulting is evident. The instability is localised 

[inactive] and not likely to compromise the integrity of the site boundary. 

Within the south quarry the eastern boundary excavation face is defined by faulting which is 

orientated approximately parallel to the trend of the sidewall and has produced stability 

problems due to localised increased fracturing and adversely inclined strata. Such a 

geometric configuration is geotechnically un-favourable. 

Nevertheless, recent extraction operations have stabilised the area.  

This fault structure is currently observable in the existing eastern sidewall in the north 

quarry, where there is historic evidence of small scale localise block spalling from the face. 

Within the proposed extended north quarry void size, this fault will be exposed in both the 

southern and northern sidewalls. Along the southern sidewall the intersection will be 

approximately perpendicular to the orientation of the sidewall, whereas along the northern 

sidewall it will intersect at approximately 45 o. Both orientations are relatively favourable 

with respect to sidewall stability. 

Any instability associated with the faulting is likely to be small-scale and localised, occurring 

in the immediate vicinity of the point of intersection, probably taking the form of minor 

block spalling from fractured ground. 

Other forms of excavated face instability such as wedge, toppling or bedding plane 

translational sliding are, due to the slight inclination of bedding planes and generally wide 

spacing between joints, highly unlikely to occur. 

All quarrying activity will be undertaken in compliance with the requirements of The 

Quarries Regulations 1999 [rev. Dec 2013]. 
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The requirements include the provision of a Geotechnical Site Report containing approved 

designs for rock faces, tips, access roads, lagoons and operational methodology [Excavation 

and Tips Rules]  

 

 

 

  

 

 

 


