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1 INTRODUCTION

1.1 Background

Trefil Quarry is located about 5 km to the north east of Tredegar, Gwent, and is centred an
approximate national grid reference of 31200, 213500. The quarry location (“the Site”) is
shown in Figure 1.1. The quarry covers an area of 20 ha with the extraction area covering
around 8 ha.

Trefil Quarry has been worked as a limestone source since the 19" century until quarry
operations ceased in the mid 1950s. The site was reopened in 1994 by Gryphonn
Quarries Ltd.

The reserves within the current permitted quarry are approaching exhaustion. In 2006,
Gryphonn Quarries Ltd submitted a planning application to revise conditions 1, 2, 17 and 22
of the planning permission for the site (Planning Application 94/0369). The revision to
Condition 2 was to allow the quarry to be deepened from its current consented level of
439 mAOD to the base of the Dowlais Limestone at approximately 412 mAOD.

In 2004 Gryphonn Quarries instructed Hyder Consulting Ltd to prepare a report to assess
the potential impacts of the proposed deepening of the quarry (Hyder, 2005). The
Environment Agency reviewed this report and responded in August 2006 with a series of
requests for clarification. The issues raised by the Environment Agency can be broadly
grouped in two categories:

1. Issues that reflect the Environment Agency’s concerns about the operation of the quarry
within the Source Protection Zone (SPZ) of a Public Water Supply spring; and

2. Issues that reflect the uncertainty regarding the hydrogeological conditions at site.
These partly reflect the lack of certain key data sets for the site but also the weakness of
the Hyder report, about which the Environment Agency raised a large number of
guestions.

1.2 Scope of Work

As a result of the concerns raised by the Environment Agency, in 2007, Gryphonn
Quarries Ltd. instructed ESI Ltd. to prepare a hydrogeological impact assessment for the
proposed development. ESI is an independent consultancy which specialises in
hydrogeology and water resource impact assessment. The scope of work included:

¢ Review of the baseline hydrogeology of the area around the proposed extension;
¢ Identification of potential impacts on relevant receptors;

¢ Development of appropriate monitoring and mitigation measures;

e Preparation of a hydrogeological impact assessment for the proposed extension.

In order to ensure that the Environment Agency’s concerns were fully addressed in the new
report, a meeting was held on site on 11 July 2007 attended by staff from Gryphonn
Quarries, ESI, the Environment Agency and Welsh Water/Dwr Cymru to discuss the site
setting and the proposed works. Following the meeting on site, ESI wrote to the
Environment Agency on 31 July 2007 setting out the proposed approach to addressing the
Agency'’s concerns (letter ref 6878MD001.doc).

Staff from the Environment Agency and Dwr Cymru have subsequently been most helpful in
the development of the conceptual model presented in this report by the provision of relevant
data sets and reports.

As part of the meeting, a site walkover was conducted on 11 July 2007 to help gain a good
understanding of the topography and local hydrology of the site. Observations from this
walkover are incorporated in this report.
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1.3 This Report

This report sets out the hydrological/hydrogeological impact assessment for the proposed
development. Section 2 presents an assessment of the relevant baseline conditions and
conceptual model for the Site. Section 3 describes the proposed development and Section 4
presents an assessment of the potential impacts of these developments and
recommendations for appropriate monitoring and mitigation measures to ameliorate any
potential impacts. The results of the assessment are summarised in Section 5.
Supplementary details are presented in three appendices.
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2 BASELINE CONDITIONS

2.1 Site Setting

Trefil Quarry is located about 5 km to the north east of Tredegar, and about 300 m north of
Trefil village, in Gwent (Figure 1.1). It is centred an approximate national grid reference of
31200, 213500. The quarry is operated by Gryphonn Quarries Ltd.

The surrounding landscape consists of rolling moorland, with the quarry located on the
eastern slope of the steep sided Trefil Valley. Much of the surrounding area is used for
rough grazing.

Within the valley, the Nant Trefil stream flows to the south south east, towards the Afon
Sirhywi and Shon Sheffrey spring and reservoir.

The hills on each side of the valley fall steeply from about 550 mAOD to about 410 mAOD at
the Nant Trefil Stream to the west of the quarry. The land also falls to the south with the
Shon Sheffrey reservoir at about 365 mAOD.

The ground levels within the quarry generally range from about 440 mAOD to about
455 mAOD.

2.2 Geology
2.2.1 Regional geology

The geological sequence is taken from the 1:50,000 scale geological map for Abergavenny
Solid and Drift Edition (Sheet 232, BGS, 1990 — See Figure 2.1) and summarised in Table
2.1. Approximate thicknesses are taken from a borehole location about 500 m to the south
of the quarry (Trefil Borehole 1 (see Figure 2.2 for location) from Welsh Water Authority
(WWA), (1980)).

Table 2.1 Summary of regional geological succession (WWA, 1980)

Age Unit Approximate Description
thickness (m)
Millstone Grit Series 20 Quartz conglomerates, quartzitic

sandstones and occasional siltstones

Dowlais Limestone 90 Dark grey bituminous limestone,
occasional beds of oolite, isolated beds of

[%2]
:9’ sandstone in lower section and extensive
£ dolomitization in upper section
c
8 Llanelly Formation 9.5 Variable thin sandstones, limestones and
g clay locally

Oolite Groupl 25 Massive oolitic limestone with bands of

fine grained crystalline dolomite

Lower Limestone Shale? 35 Flaggy calcitic mudstone

The quarry is located on the northern edge of the South Wales syncline.

The strata dip towards the south at an angle of between 3° and 6° with Upper Carboniferous
Millstone Grit Series deposits outcropping to the south as a result (lying unconformably on
the Lower Carboniferous). Devonian Old Red Sandstone deposits outcrop to the north.

A number of normal faults tending NNW/SSE are present in the area. These are shown in
Figure 2.1. The Shon Sheffrey Spring is located adjacent to the Pen-y-Fan fault trace.

! Clydach Valley Group on Figure 2.1
2 The Cywmyniscoy Mudstone effectively forms the base of the formations of interest for this study (Figure 2.1 does not show
the Lower Limestone Shales which is an older terminology). The underlying Castell Coch Formation is also oalitic.
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2.2.2 Local geology

Available information

Information on local geology is available from a number of boreholes as shown in Figure 2.2
and summarised below. Borehole logs are presented in Appendix A.

e  WWA (1982) report on two boreholes (Trefil Borehole 1 and 2) drilled to the south of the
site in September/October 1981 as part of an exploratory drilling programme to
determine potential groundwater resources in the vicinity.

e Two boreholes were drilled in March 2004 within the quarry during mineral assessment
(Hole 1 and Hole 2). These were drilled in the quarry floor in the vicinity of the quarry
sump in the north east of the quarry from ground levels of 441.8 and 440.5 mAOD but
their exact locations are not known.

e Three monitoring boreholes were drilled in May 2007 (BH1/07, BH2/07 and BH3/07).
These boreholes were installed with piezometers for groundwater level monitoring.

A summary of all available boreholes in the vicinity of the Site is given in Table 2.2.
Table 2.2 Available borehole information in site vicinity

Ground Top of Elevation Piezometer

B(r)];emhgle Easting  Northing level casping Bgr;:ht(r)]le of base base depth
(MAOD) (mAOD) b (MAOD) (m)
Trefil BH1 312340 212600 =410 - 141 = 269 141
Trefil BH2 312110 212090 =~ 393 - 187 = 206 187

Hole 1 On quarry floor 441.8 - 36 405.8  Not installed

adjacent to sump
On quarry floor .

Hole 2 adja(?ent tg sump 440.5 - 36 404.5 Not installed
BH1/07 311943 213708 442.23 442.69 30.5 411.73 30.5
BH2/07 311838 213555 452.35  452.75 16.5 435.85 16.5
BH3/07 311966 213230 453.03 453.5 32.5 432.43 20.5

Hole 1 and 2 at base of quarry (2003)

In Hole 1 and 2 on the quarry floor adjacent to sump, the contact between the Dowlais
Limestone and Llanelly Formation was proved at 414.8 and 412.5 mAOD respectively,
proving thicknesses of 27 and 28 m of Dowlais Limestone (Ramsey, 2003a).

Ramsey (2003a and 2004) reported that:

e the Dowlais Limestone beneath the Site consists of good quality limestone generally
described as a dark limestone containing quartz sand with the lower 4 m consisting of a
calcareous sandstone with interbedded mudstones.

e The Llanelly Formation is approximately 12 m in thickness beneath the Site and consists
of a succession of limestone and calcareous sandstones and clays. An upper 6 m
thickness of a hard green clay was found at Hole 1 and 2.

e The Oolitic Group (approximately 27 m) is a good quality limestone.

Monitoring well installation (2007)

Three monitoring boreholes were drilled and installed in May 2007. Their locations are
shown in Figure 2.2 with borehole logs given in Appendix A.

The boreholes were completed using 25 mm UPVC pipe with a 5 m slotted section placed at
the base of the borehole to allow groundwater level monitoring. Aggregate was placed down
the annulus to provide borehole stability and integrity.

Report Reference: 6878R1revl
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BH1/07 was drilled to the top of the clay layer at the top of the Llanelly Formation and
installed within the Dowlais Limestone.

BH2 and BH3 are drilled and installed within the Dowlais Limestone.

Other information

WWA (1979) reports that the Carboniferous Limestone and overlying Millstone Grit outcrop
display considerable evidence of karstification in the area, with swallow and sinkholes,
collapsed dolines and other solution subsidence features being well developed. A large
number of these features can be seen on the hills to the north of the quarry.

During the site visit on 11 July 2007 it was noted that there appeared to be a significant
number of clay infilled palaeokarst features in the upper benches of the quarry. However the
frequency of these features and degree of fissuring of the limestone reduced with depth.

On the basis of the available data, geological cross sections through the study area have
been prepared and are presented in Figures 2.9 to 2.10 (see Figure 2.8 for locations).

2.3 Hydrogeology

Table 2.3 is taken from WWA (1980) and summarises the regional hydrogeology of the main
formations in the area. Hydrogeological information is also presented in Figure 2.3.

Table 2.3 Lithology hydrogeological significance

Unit Hydrogeological significance

Secondary (fracture) permeability. Direct recharge through fractures
and via sinkholes extending to the underlying Dowlais Limestone.
Potentially in hydraulic continuity with the Dowlais Limestone.

Millstone Grit Series
(Basal Grit)

Aquifer. High permeability in upper levels. Decreased hydraulic

Dowlais Limestone conductivity towards base.

Generally low permeability. Impermeable where upper member

Llanelly Formation
present as clay.

Oolite Group Moderate secondary (fracture) permeability.

Lower Limestone Shale Impermeable. Forms base of aquifer.

2.3.1 Millstone Grit

BGS (1986) reports that, in the Millstone Grit, groundwater movement occurs predominantly
through secondary discontinuities of high permeability. Yields from boreholes generally
range from 10-12 I/s. BGS reports that it is little used as an aquifer in South Wales due to its
predominantly shaley nature in this area and that it recharges the Carboniferous Limestone,
especially where the Upper Limestone Shale is absent.

Jones et al. (1997) reports that leakage of groundwater from the Millstone Grit Series to the
underlying Main Limestone is considered to be facilitated by collapsed sinks in the areas
where these occur. The sinkholes represent areas of percolation into the limestone, in which
flow may subsequently be of diffuse or conduit type, according to the extent of fissure
opening by solutional processes.

Jones et al. (1997) considers that the Basal Grit is generally in hydraulic continuity with the
Carboniferous Limestone.

Report Reference: 6878R1revl
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2.3.2 Carboniferous Limestone

The Carboniferous Limestone consists of the Dowlais Limestone, Llanelly Formation and the
Oolitic Group. It is classified as a major aquifer (a highly permeable and productive
formation able to support large abstractions for public supply). Shon Sheffrey spring Source
Protection Zone (SPZ) is located within the Carboniferous Limestone (see Section 2.6.1).

Aquifer properties

Little relevant information is available on aquifer properties of the Carboniferous Limestone
in this area. Estimates of aquifer properties from pumping tests etc at other locations cannot
be used to realistically predict aquifer behaviour elsewhere.

The Carboniferous Limestone aquifer is considered to be most permeable at or above the
zone of water table fluctuation (WWA, 1979). Below this level, fissure and secondary
permeability development are markedly reduced.

WWA (1979) reports that at Rhymney Bridge, about 4 km to the south west of the quarry, the
aquifer is confined and has a transmissivity of 10-20 m?/d and storage coefficient of 4X10™
to 9X10™* (obtained from pumping tests). This suggests poor solution development of
fractures at depth. WWA (1979) considers a specific yield of 0.5% to be appropriate in the
unconfined parts of the aquifer.

WWA (1982) indicates that at Trefil Borehole 1 (Figure 2.2) during water level monitoring a
130 mm rainfall event in the area resulted in a rise in groundwater level of 9 m suggesting a
specific yield of about 1%.

WWA (1982) reported that at Trefil Borehole 1, despite the area showing evidence of
significant subsurface dissolution of the limestone, a pumping test on the borehole gave poor
results with an estimated long term yield of only 2 I/s with transmissivity calculated to be only
10 m?/d possibly as a result of fractures being filled with sediment from the Millstone Grit.

Trefil Borehole 2, about 500 m to the southwest of the quarry, also provided a low estimate
of transmissivity of 35 m?d. It was concluded that the fractures are mainly developed above
the water table and provide conduits for rapid through flow to springs and resurgences but
do not provide a water bearing system at depth suitable for exploitation by boreholes (WWA,
1982).

WWA (1980) report the Dowlais Limestone has a very low primary permeability with most
groundwater movement a result of secondary permeability. Hyder 2005 reports that the
upper 40 m of the Dowlais Limestone is extensively dolomitized/breciated and this has lead
to enhanced permeability in this zone.

The Llanelly Formation is approximately 12 m in thickness beneath the Site and consists of a
succession of limestone and calcareous sandstones and clays. An upper 6 m clay unit is
present which may inhibit vertical groundwater flow in this area. Below this is the Oolite
Group which is a more permeable formation.

2.3.3 Lower Limestone Shale

The Lower Limestone Shale is considered to be impermeable and forms the base of aquifer
(WWA, 1980).

2.3.4 Groundwater levels and flow
General

WWA (1978) reports that groundwater movement in the Carboniferous Limestone occurs in
karstic features with groundwater made up of a combination of swallet water, percolation
water and resident groundwater.

e The swallet water is largely from surface runoff.

Report Reference: 6878R1revl
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o Percolation water infiltrates cracks and fissures and passes slowly through superficial
soils to contribute to conduit or diffuse flow of resident groundwater.

o Residential groundwater is situated in the perennially saturated part of the aquifer and
passes more slowly through the aquifer.

Resurgent conduit flow of swallet water is liable to dry up in the summer unless there is a
significant proportion of percolation or resident groundwater.

WWA (1979) reports that it is likely that regional groundwater movement in the area is
predominantly down dip above the water table and predominantly strike orientated within the
saturated zone.

Allen et al, (1997) suggests that, below the permanent water table, permeability reduces with
depth as the frequency of conduits reduces.

Allen et al, (1997) also suggests that the zone of greatest water movement occurs just below
the water table along strike oriented passages with the unsaturated drainage down dip with
groundwater in the saturated zone flowing mainly along the strike oriented conduits towards
springs on the flanks of the Carboniferous outcrop.

WWA (1980) suggests that, in the vicinity of the Site, there is a correlation of springs with
faults; but whether this is due to faults acting as zones of high transmissivity, or as barriers,
is not clear from the available evidence.

Site groundwater levels

Hyder (2005) reported that, although anecdotal evidence suggests that small amounts of
flow intermittently issued from fissures from the north eastern quarry face, no such flow was
observed during a site visit by Hyder in October 2004 or during a site visit conducted for this
current study on 11 July 2007. It is concluded that these inflows represent intermittent flow
along bedding planes/conduits in the unsaturated zone during and after periods of rainfall.
This is consistent with the conceptual model described in Section 2.7.

The sump at the base of the quarry is at an elevation of about 440 mAOD and is
permanently flooded. This suggests that this reflects the position of the water table within
the Dowlais Limestone and that the water pumped from the sump constitutes both
groundwater and surface water runoff from within the site.

Groundwater levels are available from the three monitoring boreholes installed in May 2007
from 23 May 2007 to 16 May 2008 with groundwater levels recorded every few days. The
following points were noted during the construction of these boreholes:

e Borehole 1/07 was drilled close to the quarry sump to the base of Dowlais Limestone.
Groundwater was encountered from a shallow depth during drilling.

e Groundwater also encountered in borehole 2/07 from a shallow depth during drilling.

o No water strike was noted during drilling of borehole 3/07. However, water entered the
borehole after installation.

The groundwater hydrographs from these boreholes are shown in Figure 2.4. Groundwater
level statistics are summarised in Table 2.4. The data for BH2/07 to 25 June 2007 is not
included in the statistics as this data appears to be anomalous (see Figure 2.4).

Daily rainfall data from Rhymney, about 3 km to the south west of the Site, between 1 April
2007 and 2 November 2007 was provided by the Environment Agency. The cumulative
departure from mean rainfall and daily rainfall is shown on Figure 2.4 to illustrate trends in
rainfall and highlight correlations with groundwater levels®. The period during which
groundwater levels have been monitored on site includes both very wet and dry periods. It is

A falling trend of cumulative departure from mean rainfall indicates below average rainfall and a
rising trend above average rainfall
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noted that rainfall levels in May and July 2007 were the highest on record in South Wales
and therefore the groundwater levels recorded in the summer of 2007 may not have fallen to
typical summer levels. This does not have any significance for any interpretations made
within this report. The overall range in levels observed (-3 m) is similar to those seen
elsewhere in the Carboniferous Limestone of South Wales during this period, perhaps
slightly on the low side.

Table 2.4 Groundwater level statistics (May 2007 to May 2008)

Maximum Minimum Average Groundwater
Borehole groundwater groundwater groundwater range in
level (MAOD) level (mAOD) level (IMAOD) period (m)

BH1/07 436.9 434.0 435.5 29
BH2/07 440.5 437.7 439.2 2.7
BH3/07 436.3 433.1 434.5 3.2

In general the three hydrographs follow each other fairly closely, suggesting that they are
monitoring groundwater levels in a single groundwater body. BH3 does show some sharper
peaks in response to rainfall events which may reflect local conditions (note that no water
strikes were noted during drilling which suggests that the limestone is locally of low
permeability and presumably has a low storage coefficient).

Spatial patterns of groundwater levels are discussed further below after all the relevant data
sets have been described.

Other site groundwater level information

Ramsey (2004) interprets the main regional groundwater table in the Carboniferous
Limestone in the vicinity of the site to occur in the Oolitic Group below the Llanelly
Formation.

In Hole 2, drilled at the base of the quarry, the borehole was dry to about 30 mbgl, when a
water strike was noted near the top of the Llanelly Formation following which water levels
rose rapidly to about 440 mAOD. Flow ceased when the Oolitic Group beneath the Llanelly
Formation was encountered. This supports the view that the piezometric level in the
underlying Oolitic Group is lower than the groundwater level in the Dowlais Limestone (as
observed in the quarry sump) and that the vertical groundwater head gradient between these
formations is controlled by the 6 m of clay at the top of the Llanelly Formation which locally
restricts vertical groundwater movement.

Off site groundwater levels

The Nant Trefil has an elevation of around 410 mAOD in the vicinity of the quarry (i.e.
significantly below groundwater levels recorded in the boreholes on site despite a horizontal
separation of only a few hundred metres — implied hydraulic gradient of 0.06). There are two
intermittent ponds along the course of the stream and it dries up in summer to the south of
Trefil, which suggests a good connection with a highly permeable underlying aquifer (see
more discussion of this in Section 2.4). The Shon Sheffrey Spring (see Section 2.6.1)
emerges at about 365 mMAOD (Simpson & Partners, 1995) to the south of the quarry (70 m
fall in groundwater levels over 1500 m — hydraulic gradient of 0.047).

A limited amount of groundwater level information is available from Trefil Boreholes 1 and 2,
which were completed in September and October 1981 respectively.

o Trefil Borehole 1 had a rest water level of 52.8 mbgl. This equates to about 357 mAOD
based on an estimate of ground level of 410 mAOD reported in the borehole log.
However the Ordnance Survey map suggests the ground level is about 430 mAOD at
this location, which would imply a rest water level after drilling of about 377 mAOD. This
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latter estimate is considered to be more realistic given the estimated level of the Shon
Sheffrey Spring at 365 mAOD.

o Trefil Borehole 2 encountered a water strike at 26 m below ground level with a rest water
level of 24.87 mbgl (368 mAQOD).

These levels suggest a fairly shallow hydraulic gradient (0.005) between these boreholes
and Shon Sheffrey Spring, flatter by an order of magnitude than the hydraulic gradient
between the quarry boreholes and the spring.

WWA (1980) reports that an intermittent spring at Rhymney Bridge about 4 km to the
south west of the quarry acts as an overflow system from the Shon Sheffrey spring
groundwater catchment.

Tracer tests

WWA (1980) reports on a number of tracer tests undertaken in 1980 using dyed Lycopodium
spores. The spores were injected in sinkholes within the Millstone Grit at localities believed
to be on the flow lines to Shon Sheffrey spring. The proved connection results to Shon
Sheffrey spring are shown in Figure 2.3. Water tables were high at the time, with
connections established in 1-3 days. It was reported that a travel time of 48 hrs from one of
these injection point 2000 m from the spring was encountered (1 km/d).

Based on the WWA (1980) tracer work, a groundwater catchment for Shon Sheffrey Springs
of 12.2 km? was defined as shown in Figure 2.3. The limestone outcrop in this catchment
area is 3.9 km®.

Wimpey Environmental Limited (1994c) reported that dye tracing performed from the quarry
in December 2003 showed that a stream entering a sink on the floor of Trefil Quarry
reappeared in the Nant Trefil. No other details were available.

Groundwater flow patterns

The tracer tests suggest that Shon Sheffrey is the main discharge point for the
Carboniferous Limestone in this area. The tracer tests show groundwater flow towards the
spring from both the north and north west (Figure 2.3) although the actual flow paths cannot
be directly determined from these results.

The very flat hydraulic gradient between the Trefil boreholes and the spring suggest that the
aquifer is highly permeable in this area and this is supported by the fact that the stream is
intermittent to the south of Trefil (i.e. groundwater gradients are flatter than the stream profile
due to high transmissivity). This high transmissivity zone is likely to be related to the faulting
along the Trefil valley and possibly to subsequent karstification. The location of the Shon
Sheffrey spring along this fault zone is also an indication of enhanced transmissivity along
the fault which allows flow through the overlying Millstone Grit*.

Groundwater levels appear to be higher to the north of Trefil village (supporting baseflow in
the upper reaches of the Nant Trefil throughout the year) and higher still at the quarry. The
relatively steep hydraulic gradients implied by these groundwater levels are considered to be
due to lower transmissivity in the former case and steep vertical hydraulic gradients in the
latter case (see discussion about the role of the Llanelly Formation above).

From the regional setting, it would be anticipated that the hydraulic gradient across the site
itself would be to the south and/or west. In fact, groundwater levels are highest in BH2 and
lower in BH1 and BH3. There are two possible explanations for this:

1. BHL1 is the deepest borehole and the lower water level may reflect a downwards vertical
hydraulic gradient (see more discussion on this above); or

2. The water table has been locally lowered around BH1 (near to the current sump) by the
dewatering activities on site but the effect of this lowering is fairly localised and has not

4 . o ’
Note that, while faults may act s zones of enhanced transmissivity, they can also form barriers to flow.
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been transmitted as far as BH2 and BH3. However, this is not consistent with the
reported position of the quarry sump level at 439 mAOD, which is above the level in
BH1.

2.3.5 Groundwater quality

BGS (1986) reports that groundwater quality in the Carboniferous Limestone is usually good
under low flow conditions, with total hardness of 250-300 mg/l (mainly carbonate) and
chloride ions concentrations less than 30 mg/l. The water can be turbid and polluted after
heavy rainfall with the quality reflecting that of the infiltrate, with total hardness as low as
150 mg/l and possibly high concentrations of suspended solids, organic matter, bacteria and
nitrates.

WWA (1980) reports that the chemical characteristics of Shon Sheffrey Spring indicates that
the water is derived from a combination of stored groundwater (diffuse flow) and rapidly
moving conduit flow, which supports a two layered aquifer concept (Table 2.5). It was
reported that

e during periods of low rainfall high concentrations of calcium and bicarbonate and
moderate to low electrical conductivity (EC) readings were encountered due to discharge
of a larger percentage of water with a longer residence time within the limestone

e during higher rainfall these values were lower due to a larger component of rapidly
moving conduit flow.

Table 2.5 Chemical Composition of Shon Sheffrey Spring (WWA, 1980)

Minimum Mean Maximum
Na (mg/l) 3.3 4.4 5.9
K (mg/l) 0.27 0.69 2.6
Ca (mg/l) 9.9 30.8 55.2
Mg (mg/l) 0.5 2.9 7.7
HCO3 (mg/l) 36.8 92.1 142.7
NO3 (mg/l) 1.33 1.97 2.66
Cl (mg/l) 4.1 6.0 9.0
SO4 3.9 10.5 13.8
EC (uS/cm) 80 170 250
pH 7.1 7.7 8.3

No information is available on groundwater chemistry within the quarry.

WWA (1982) reports that analysis from Trefil Borehole 1 showed a similar ionic content to
Shon Sheffrey spring in September 1979, suggesting a connection of the groundwater within
this borehole with the spring. It was also noted that sand was present in the borehole which
was derived from the Millstone Grit and that sand also reaches Shon Sheffrey Spring after
heavy rainfall.

2.4 Hydrology
2.4.1 Rainfall

Monthly rainfall data were provided by the Environment Agency for a rain gauge located at
Rhymney about 3 km to the south west of the Site from 1971 to 2003 (Table 2.6). Average
long term monthly mean rainfall data in this period is 1655 mm/a.
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Table 2.6 Average rainfall at Rhymney (1971 to 2003)

Month Total (mm)
Jan 199
Feb 148
Mar 139
Apr 99
May 96
Jun 84
Jul 80
Aug 108
Sep 133
Oct 181
Nov 179
Dec 211

Total 1655

WWA (1980) reports on rainfall data between 1961 and 1979 from eight gauge locations in
the vicinity, with mean annual rainfall ranging from 1443 mm/a to 1655 mm/a. They report
that during this period the mean annual rainfall at Rhymney Bridge was 1518 mm/a. Based
on Thiessen polygon analysis, the same source calculated a mean annual rainfall of
1593 mm/a within the Shon Sheffrey spring catchment.

Simpson & Partners, (1995) reports that the average annual rainfall is as much as
2000 mm/a over the higher ground.

Daily rainfall data from Rhymney between 1 April 2007 and 2 November 2007 was also
provided by the Environment Agency. The data is presented in conjunction with groundwater
levels in Section 2.3.4. It is noted that rainfall levels in May and July 2007 were the highest
on record in South Wales.

2.4.2 Effective precipitation and recharge

WWA (1979) reports that average effective rainfall in the region was computed by the
Meteorological Office as 1125 mm/a for the period 1968 to 1978.

Simpson & Partners (1995) reports that the average effective precipitation is 748 mm/a (from
MORECS square 146). This may not take into account areas within the MORECS square
where rapid recharge does not occur and therefore may not represent effective rainfall rates
within the Shon Sheffrey catchment as discussed below.

Simpson & Partners (1995) reports that rapid recharge occurs due to absent or thin soils
with recharge also occurring through sinkholes and collapsed dolines in areas underlain by
Millstone Grit. The fissured nature of the limestone suggests that little runoff occurs with
almost all of effective rainfall recharging.

WWA (1980) reports that:

¢ the limestone surface is densely covered with small sinkholes due to active solution and
enlargement of joints by percolation water with surface water runoff considered to be low
with the majority of rainfall contributing to aquifer recharge with low evapotranspiration
losses.

e recharge over the Millstone Grit occurs via collapsed dolines which extend through the
Millstone Grit to the limestone with additional contribution through well developed joints
in the Millstone Grit. The Grit supports typical moorland vegetation which can support a
substantial thickness of peat which may hold a significant volume of water which is
slowly released. Stream flows over the Millstone Grit are generally small.
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These estimates of effective precipitation are discussed further in Section 2.4.4 in the
context of the observed flows at Shon Sheffrey spring.
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2.4.3 Surface water features
Surface water features in the vicinity of the Site are shown in Figure 2.5.

The Nant Trefil is the main surface water feature in the vicinity of the quarry. It rises about
1 km to the north west of the quarry at an elevation of about 460 mAOD and flows towards
the south east through the Trefil Valley. A small but distinct spring rises in the middle of the
valley floor near the Duke’'s Table (NGR 31097 21412) and contributes a significant
proportion of the flow to the upper reaches of the stream. This spring is located near to the
base of the Oolite Group where is overlies the Cwmyniscoy Mudstone.

There are some small seeps rising from spoil heaps that form the eastern side of the valley
to the south of this point. The discharge from the quarry runs steeply down the hillside and
under the road at approximately (NGR 3118 2133). The stream is at an elevation of about
410 mAOD to the immediate west of the quarry.

Two intermittent pools exist along the Nant Trefil to the north of Trefil village (Upper and
Lower Pool Figure 2.5). The Nant Trefil flows into the Upper Pool from which there is little or
no surface water outflow at most times of the year. The Lower Pool is located in the village
to the west of Trefil Road. These pools are discussed in more detail in Section 2.4.4. The
Nant Trefil appears to be dry through much of the summer along the reach from Trefil village
to Shon Sheffrey.

The Ordnance Survey map shows the Nant Trefil to join the Afon Sirhywi (Sirhowy River)
about 450 m to the north west of Shon Sheffrey reservoir. The Afon Sirhywi rises on
Millstone Grit strata and flows into the reservoir. It has a number of spring fed tributaries and
appears to be perennial, in contrast to the Nant Trefil.

Shon Sheffrey spring also provides flow to the reservoir which is a public water supply
operated by Welsh Water/Dwr Cymru (see Section 2.6.1). This spring issues at an elevation
of about 365 mAOD (Simpson & Partners, 1995).

To the east of the quarry a number of springs, mainly within the Millstone Grit, flow to the
south east before joining the Nant Milgarw which flows towards the south west where it joins
the Afon Sirhywi south of Shon Sheffrey reservoir.

There are some springs noted on the escarpment to the north of the quarry (Figure 2.5).
However, examination of the geological map indicates that none of these rise from the main
limestone formations and as such they are not considered further in this assessment.

2.4.4 Surface water flow

Evidence from literature

The following information on flow at Shon Sheffrey spring was obtained:

e  WWA (1979) reports on gauging of the two spring resurgences immediately upstream of
Shon Sheffrey reservoir between 4 September and 12 October 1979 to assess dry
weather flows and the contribution of stream flow from the limestone. The observed flow
was highly variable and dependent on antecedent rainfall. After rainfall on 19 September
up to 250 I/'s was issuing from the two springs, but earlier in the month the smaller
resurgence was dry and the other was flowing at about 20 I/s. A flow range of 20 —
200 I/s into the reservoir corresponds to a unit run-off from 4.0 to 26.5 I/s km? (equivalent
to 0.13 to 0.84 m/a effective precipitation). The low value was attributed to low flow
conditions with the higher value due to additional swallet water.

o WWA (1980) reported on further gauging in February/March 1980 during winter
conditions, with four results from 11 to 14 February giving flows of 238 to 415 I/s with a
flood peak of 1105 I/s on 12 March 1980.

o WWA (1980) suggests a mean summer flow of 65 to 75 I/s and a mean winter flow of
300-400 I/s at the spring.
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WWA (1980) reports that, based on rainfall data and flow data at Shon Sheffrey spring
between 11 — 14 February 1980 it was estimated that 43% of the total rainfall discharged at
the spring during the period. It noted that during this period some groundwater discharge to
an intermittent spring at Rhymney Bridge about 4 km to the south west of the quarry, at a
rate of about 50-60 I/s with this spring representing an overflow system from the Shon
Sheffrey catchment.

Wimpey Environmental Limited (1994b) reports that the surface water catchment to Shon
Sheffrey spring is 8.67 km”.

WWA (1980) defined a groundwater catchment for Shon Sheffrey spring of 12.2 km® (see
Section 2.3.4).

Based on the effective precipitation of 1125 mm/a and the estimated groundwater catchment
of 12.2 km?, this implies an average recharge rate of 435 l/s over the catchment. This is
somewhat lower than the estimated mean flow at Shon Sheffrey, even taking into account
the small potential overflow to the west.

In summary, it seems likely that the effective precipitation is somewhat lower than
1125 mm/a —perhaps closer to 1000 mm/a and the catchment area of the spring may also be
lower than 12.2 km? (say 10 km?). This combination would yield an average discharge at the
spring of around 300 I/s, which seems more in line with the rather sparse available data on
spring flows and the annual average licensed rate at the spring (320 I/s see Section 2.6.1).

Recent flow gauging

Stream flows in the vicinity of the quarry were obtained at monthly intervals on 3 August,
5 September and 1 October 2007 as part of this study at various points along the Nant Trefil,
to the west of the quarry, and on the Afon Sirhywi approximately 750 m to the south. The
locations of these stream gauging locations are shown on Figure 2.5 and summarised from
north to south below:

1. NT Spring 1: This site is the most northern gauging point and represents spring
discharge which joins the Nant Trefil approximately 10 m downstream of the discharge
point.

2. NT1: Site on Nant Trefil after confluence between spring discharge channel and main
Nant Trefil channel.

3. NT2: Site on Nant Trefil downstream of NT1 prior to a series of drainage channels
flowing into the Nant Trefil from the east

4. NT3: Site on Nant Trefil downstream of the aforementioned drainage channel inflows

5. NT4: Site on Nant Trefil downstream of quarry discharge inflow and upstream of inflow to
Upper Pool north of Trefil

6. ASL1: Site on Afon Sirhywi immediately east of Trefil Road.

Accretion profiles of gauging results are shown in Figure 2.6. The stream generally was
observed to be gaining slightly between NT1 and NT3 apart from on 1 October 2007 when a
loss was observed between NT2 and NT3. NT4 was observed to be dry on all gauging
dates with the loss occurring over a short distance between NT3 and NT4 (immediately
upstream of the Upper Pool). During the site walkover on 11 July 2007 the stream bed
between NT3 and NT4 was observed to be dominated by cobble/course gravel materials.
There were no obvious sinkhole features to which flow loss occurred.

During the site visit in July 2007 the Nant Trefil was observed to have a very small amount of
flow for a short distance immediately before joining the Afon Sirhywi.
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The stream gauging results suggest that, during dry weather, the gain in flow in the Nant
Trefil as it flows past the quarry (a few I/s) is a very small percentage of the dry weather
flows in the Shon Sheffrey Spring (65-75 I/s).

Most of the flow in the upper reaches of the Nant Trefil derives from the spring at the Duke’s
Table and the reaches of the stream to the north of this (i.e. 500 m or more to the north of
the quarry). This flow is then subsequently naturally lost back into the aquifer in the vicinity
of the Upper Pool (at rates of up to 351/s) and presumably finds its way to Shon Sheffrey
Spring from there.

There is currently no flow monitoring on the quarry discharge. During the site visit in July
2007 the discharge rate was visually estimated at 2-3 I/s. Similarly, the rate observed on 17
December 2007 was estimated at 3-5 I/s. Given the extraction area (8 ha) and the effective
precipitation (1 m/a), the average discharge rate would be 2.5 I/s. Using the whole site area
(20 ha) yields an average flow of 6 I/s. These calculated flow rates are broadly in line with
those estimated during the site visit.

Flows in the Afon Sirhywi at site AS1 ranged from 1.9 to 12.2 I/s on the three measurement
dates.

Upper and Lower Pools

Directly downstream of the gauged reach (downstream of NT4), the Upper and Lower Pools
were fairly full (although not overflowing) during the site visit on 11 July 2007. However, the
amount of water in the pools gradually fell over the period of the three gauging dates and the
pools were fairly dry on a subsequent site visit on 27 November 2007.

There are two end member conceptual models for the way in which these ponds behave:

e The ponds could be a direct reflection of the position of the water table along the valley
bottom throughout the year;

o Alternatively they could be surface water bodies that leak to the underlying aquifer at a
fairly low rate and hence overflow at times of high inflow. Note that the geological map
(Figure 2.1) shows a small amount of Millstone Grit in the valley floor that could allow the
pools to ‘perch’, whilst good connection between the stream and the limestone via the
faults means that the stream loses flow downstream.

The actual situation is likely to be some combination of the two, with the ponds reflecting
(and controlling) groundwater levels during winter and leaking to a slightly deeper water
table during summer. In either case, the behaviour of the ponds suggests a sharp contrast
in the groundwater levels in the limestone in this area and this is probably fault controlled.

2.45 Surface water quality
Electrical Conductivity (EC)

WWA 1980 reports the EC of Shon Sheffrey as varying between 80 uS/cm in winter and
280 pS/cm in summer (see more discussion in Section 2.3.5).

EC measurements were taken at a number of surface water locations during the site visit on
11 July 2007. These showed that:

e The EC at the Quarry discharge location on the Nant Trefil was 217 uS/cm. This is
marginally lower than the EC seen in the Nant Trefil along this reach, which varied
between 260-265 puS/cm.

o Seeps from the base of the spoil heaps along the eastern valley sides had higher ECs of
approximately 300-350 puS/cm.

e The spring at the Duke’'s Table had an EC of 309 pS/cm, while the Nant Trefil
immediately upstream of this location recorded a distinctly lower EC of 219 uS/cm.
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o Taken together this suggests that the EC of the Carboniferous Limestone groundwater
may be around 300 pS/cm and that the quarry discharge contains an element of surface
water runoff.

e The Afon Sirhywi had a markedly lower EC than the Nant Trefil, with values varying
around 150 puS/cm. This is consistent with this stream being derived from rainfall runoff
from the Millstone Grit rather than the Carboniferous Limestone.

Suspended Solids and Hydrocarbons

Suspended solids data were provided by the Environment Agency for the quarry discharge
for the period 2002 and 2007 (Figure 2.7). These show periodic exceedance of the
discharge limit of 100 mg/l. Nant Trefil quality data from 1997 directly upstream and
downstream of the site discharge point to the Nant Trefil (further discussed in Section 2.5)
shows a possible slight deterioration of suspended solids quality downstream. The stream
dries up almost immediately downstream of the quarry discharge point in most conditions
which will limit the periods of suspended solids impact downstream.

During the 12 years that the quarry has been operated by its current owners there have
been no reports of any contamination from hydrocarbons in any of the local water courses.
This suggests that the current precautionary measures (Section 3.1) are effective at
protecting the local water environment from accidental spillages from operating heavy plant
in the area.

Only one suspended solids data point was available for Shon Sheffrey spring (22 March
2007). This gave a result below detection limit. However, WWA (1982) reports that sand
derived from the Millstone Grit reaches Shon Sheffrey Spring after heavy rainfall.

Impacts from suspended solids and hydrocarbons are further discussed in Section 4 and 5.
2.5 Discharges Consents

Data received from the Environment Agency showed three discharge consents within 2 km
of the Site. These are shown in Appendix B.

One discharge consent (reference: AN0258201) is associated with Trefil Quarry for
discharge of trade effluent to the Nant Trefil. Details of the discharge consent are given in
Appendix B. It specifies that the total suspended solids shall not exceed 100 mg/l and the
concentration of total oil and grease shall not exceed 10 mg/I.

The discharge from the quarry was qualitatively estimated as flowing at 2-3 I/s during the site
visit on 11 July 2007. The electrical conductivity was 217 us/cm. The stream at this location
had an electrical conductivity of 265 ps/cm.

Environment Agency records also show reference AC0121201 to have a site name of Trefil
Quarry (this is thought to be associated with the Tarmac cement plant directly to the south of
the quarry).

A discharge consent (reference: AB0069201) downstream of the Shon Sheffrey reservoir is
located at Garnddu Farm Nantybwch, Tredegar.

2.6 Potential Receptors
2.6.1 Shon Sheffrey spring public water supply

Shon Sheffrey Spring is a licensed public water supply operated by Welsh Water/Dwr
Cymru. Trefil Quarry is located about 1.3 km to the north of this spring which feeds Shon
Sheffrey reservoir from where the actual abstraction takes place.

Trefil Quarry is located within the Shon Sheffrey total catchment source protection zone
(SPZ lll —see Figure 2.3). Due to the fissured nature of the aquifer, it is difficult to define the
total area of the groundwater catchment and thus only a “total catchment” exists for this
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source rather than a Zone |, Il, Il as is usual (Environment Agency letter as shown in
Appendix B).

Hyder Consulting (2005) reports that Shon Sheffrey reservoir and treatment works were
constructed in 1930. The reservoir supplies storage for low flow periods and has a capacity
of about 345 MI/d. All spring flow enters the reservoir.

Simpson & Partners (1995) reports that:

e Shon Sheffrey spring consists of two separate springs which discharge from the
Carboniferous Limestone via the Millstone Grit to a common collection area and
subsequently over a weir into Shon Sheffrey reservoir, which is operated by Welsh
Water.

e The spring has an annual licensed abstraction of 10,148 Ml/a (equivalent to 28 Ml/d,
320 I/s).

e Rough grazing and stock occurs on the catchment.
e The spring is associated with a fault zone which runs down Trefil Valley.

e The upper levels of the Dowlais Limestone are the most permeable and where the major
perennial (a stream or river that flows all year round) springs occur.

During the site visit, a series of stone chambers linked by a large diameter pipe were noted
at intervals along the length of the Nant Trefil from the Upper Pool through to the southern
part of Trefil village. The purpose of these chambers and their connection to the spring or
reservoir could not be determined on site or from subsequent discussions with Welsh
Water/Dwr Cymru staff. However, it seems very likely that these are some form of collecting
chamber system that was designed to enhance/protect flows to the spring/reservoir.

Due to the location of the quarry within the SPZ and the dependence of the spring supply on
good quality groundwater from the Carboniferous Limestone, this site is taken forward to the
impact assessment stage as a potential receptor (Section 4).

2.6.2 Other licensed abstractions

Apart from Shon Sheffrey Spring, data received from the Environment Agency (Appendix B)
showed two abstraction licences within 2 km of the Application Area. These are both located
at the Shon Sheffrey reservoir (Point A and Point B) and are effectively considered to be part
of the same receptor for impact assessment purposes.

There are no other licensed abstractions in the vicinity of the quarry.
2.6.3 Other abstractions

A query to Blaenau Gwent County Borough Council regarding private water supplies was
made in November 2007. The Environmental Health Department indicated that there is one
private water supply in the vicinity of the quarry at Dros-y-Lynn, about 1.3 km to the south of
the quarry and 400 m to the north west of Shon Sheffrey reservoir. It was reported that this
supply is from a spring and is treated as a precaution for suspended solids and bacteria.
This is at an elevation of about 380/370 mAOD.

This spring is considered to be sourced from the Millstone Grit rather than the underlying
Carboniferous Limestone and is therefore not considered to be potentially vulnerable to
dewatering activities at the quarry.

There are no other known abstractions in the vicinity of the quarry.
2.6.4 Groundwater

Groundwater within the Carboniferous Limestone is a receptor to be considered by the
impact assessment.
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2.6.5 Surface water features

Apart from Shon Sheffrey Spring, the only other surface water feature considered to be
potentially vulnerable to the proposed deepening of the quarry is the Nant Trefil and this is
taken forward as a potential receptor.

2.6.6 Designated sites

There are no Special Areas of Conservation, SSSIs or nature reserves in the vicinity of the
Application Area.

Brecon Beacons National Park is located about 800 m to the north west of the Site but is
only slightly within the surface water catchment of the Site. It is at a much greater elevation
than the Site and is not considered to be hydraulically connected with the site. It is therefore
not considered further in this assessment.

Bryn Back Country Park located about 2 km to the south of the Site contains a man-made
lake at about 390 mAOD. This is above expected groundwater levels in the area is not
considered to be hydraulically connected with the site. It is therefore not considered further
in this assessment.

There are no other designated sites in the vicinity of the Site.
2.7 Conceptual Model

This section summarises the hydrogeological conceptual model of the area around Trefil
Quarry (Figure 2.11). The conceptual model is supported by the data sets collected as part
of this study as well as data obtained from a literature review. A qualitative water balance to
support the conceptual model is presented in Section 2.8. Figure 2.9 and 2.10 show cross
sections in the vicinity of the quarry with Figure 2.8 showing the section locations.

2.7.1 Aquifer system

The local geology in the vicinity of the quarry comprises Carboniferous Limestone, overlain
by Millstone Grit. The strata dip to the south at approximately 5°. Old Red Sandstone
outcrops to the north of the quarry, which works the Carboniferous Limestone. The
Carboniferous Limestone is subdivided into two aquifers: the Dowlais Limestone and the
Oolite Group separated by the clay rich Llanelly Formation.

The effective rainfall is estimated to be around 1000 mm/a. The fissured nature of the
limestone results in little runoff occurring with almost all of effective rainfall recharging.
However, there may also be significant lateral flow of water along karst conduits within the
unsaturated zone, particularly along bedding planes. The shalier Millstone Grit probably
allows a significant amount of effective precipitation to run off. However, where the Millstone
Grit is thin or disrupted by faulting, the runoff may enter the underlying Carboniferous
Limestone. Due to the aggressive (low pH) nature of the runoff from the Millstone Grit (and
associated peat deposits), this will enhance dissolution and karstification in the limestone.

The Carboniferous Limestone and overlying Millstone Grit outcrop display considerable
evidence of karstification in the area with swallow and sinkholes, collapsed dolines and other
solution subsidence features being well developed.

It is considered that the fractures are mainly developed above the water table and within the
upper 40 m of the Dowlais Limestone, which is dolomitized and brecciated. The fractures
provide conduits for rapid through flow to springs and resurgences but do not provide a
water bearing system at depth suitable for exploitation by boreholes. This results in a two
layered aquifer concept for the Dowlais Limestone.

The Llanelly Formation is present below the Dowlais Limestone. It is approximately 12 m in
thickness beneath the Site and consists of a succession of limestone and calcareous
sandstones and clays. An upper 6 m clay unit is present which may inhibit vertical
groundwater flow in this area. Below this is the Oolite Group which is a more permeable
formation.
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The Lower Limestone Shale (Cwmyniscoy Mudstone) is relatively impermeable and forms
the base of aquifer.

2.7.2 Shon Sheffrey Spring

The Shon Sheffrey spring is the main outflow from the local groundwater system and
emerges, via the Millstone Grit, at about 365 mAOD to the south of the quarry. The
catchment area of the spring is estimated to be around 10 km® (although the SPZ is
12.2 km?) with the quarry located within this area.

The spring displays a highly variable discharge rate with rapid responses to rainfal. WWA
(1980) suggest a mean summer flow of 65 to 75 I/s and a mean winter flow of 300-400 I/s at
the spring. The low value was attributed to low flow conditions via the saturated limestone
with the higher value having a significant component of flow via swallet water, some of which
is likely to be via the unsaturated zone. The annual licensed abstraction rate for the spring is
equivalent to 320 I/s which is likely to be a good estimate of the average flow at the spring
and is broadly consistent with the recharge rate and catchment area discussed above.

The two layered aquifer system theory within the Dowlais Limestone is supported by the
chemical characteristics of Shon Sheffrey Spring, which suggest that it is derived from a
combination of stored groundwater (diffuse flow) and rapidly moving conduit flow. Sand
derived from the Millstone Grit reaches Shon Sheffrey Spring after heavy rainfall due to this
conduit flow.

2.7.3 Directions of groundwater flow

The highest groundwater levels in the area are those monitored at Trefil Quarry (433-
440 mAOD). This high level is attributed to the occurrence of an upper groundwater system
in the Dowlais Limestone that is maintained by the low vertical hydraulic conductivity of the
underlying Llanelly Formation (and the low transmissivity of the lower parts of the Dowlais
Limestone). Water recharging this body either leaks slowly downwards through the
underlying clay or flows laterally to the Nant Trefil (as indicated by tracer test results).

The groundwater body in the underlying Oolite Group provides baseflow to the upper
reaches of the Nant Trefil. As this flows downstream (and up the stratigraphic sequence)
there is a small amount of baseflow contributed from the Dowlais Limestone. However, just
upstream of the Upper Pool most of this flow is lost naturally back to the aquifer through a
cobble/course gravel stream bed. Examination of Figure 2.10 suggests that this may be due
to the way in which the faulting disrupts the Llanelly Formation, allowing water to leak down
to the deeper water table in the Oolite Group at this point. However, as the groundwater
flows southwards along the fault zone it must pass back up through the Dowlais Limestone
again en-route to Shon Sheffrey spring.

The tracer tests show that recharge into sink holes to the north and north west of Shon
Sheffrey spring reach the spring within a few days. This clearly shows rapid flow,
presumably in the upper dolomitized parts of the Dowlais Limestone. It is likely that a
significant proportion of this flow is via karstic conduits within the unsaturated zone.

The direction of groundwater flow within the saturated zone of the limestone to the east and
west of the quarry cannot be determined from available data. However, if the relatively flat
hydraulic gradients observed between the spring and Trefil Boreholes 1 and 2 are
extrapolated northwards, they would intercept the base of the Dowlais Limestone
somewhere just north of the quarry. The extrapolated levels are much lower than the
observed levels at the quarry. This implies a low transmissivity in the Dowlais Limestone
between the quarry and the spring, in contrast to the evidence from the tracer tests which
imply that the Dowlais Limestone to the north of the spring is highly transmissive.

This apparent contradiction may be resolved by postulating a two layer model of the Dowlais
Limestone. The upper layers are karstic and highly transmissive and are recharged via
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swallow holes in the overlying Millstone Grit. This recharge predominantly flows along
conduits and bedding planes, initially within the unsaturated zone, towards Shon Sheffrey
Spring. In the vicinity of Trefil Quarry, tracer test information suggests that this flow is locally
westwards to the Nant Trefil.

Some water recharges downwards to the water table in the deeper, less permeable parts of
the Dowlais Limestone (the available pumping test data suggests transmissivities in the
range 10-30 m?/d). From here groundwater flows either southwards to the Shon Sheffrey
Spring, westwards to the Nant Trefil or downwards through the underlying Llanelly Formation
to the Oolite Group. Flow in the saturated zone is likely to be significantly slower than in the
unsaturated zone.

The current discharge from Trefil Quarry is considered to comprise predominantly rainfall
runoff with a smaller component of groundwater inflow.

2.8 Water Balance

The available flow data from Shon Sheffrey spring suggests an effective precipitation of
around 1 m/a over a catchment area of around 10 km?, which leads to an average flow of
around 320 I/s. Low flows are typically of 65 to 75 I/s (i.e. 4.5 smaller than average flows).

By comparison with summer flows in Shon Sheffrey, summer flows measured in the upper
reaches of the Nant Trefil (5-10 I/s) imply a catchment area of around 1 km? whilst the
observed discharge rates at Trefil Quarry are consistent with the quarry area (~20 ha).
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3 PROPOSED DEVELOPMENT

3.1 Current development

The quarry site is approximately 200,000 m® in area with extraction focussed over 8 ha.
Quarrying has been undertaken in three benches, which are worked from north to south (see
plan in Appendix C).

The processing area, comprising crushing works, fuel storage, electricity sub station and
dust shed, is located in the north west of the site at 454 mAOD. Fuel is stored internally in
an appropriately bunded, above ground tank. A refuelling area is located within the process
area adjacent and external to the fuel storage tank. The area is concrete lined with
emergency spillage equipment and rules and guidelines for refuelling posted visibly (Hyder,
2005).

Details of surface water management at the quarry are presented in Appendix C.

Water entering the main excavation is collected in a sump (settlement pond 2) on the lowest
bench (approximate water level 439 mAOD). From this point water can be pumped up to a
clay lined settlement lagoon near to the main works (455 mAOD) from where it is gravity fed
by a drainage ditch down to the Nant Trefil via two further settlement ponds (Number 3 and 6
in Appendix C). An oil boom is installed in settlement pond 3 and 6 with the outflow from
settlement pond 6 also fitted with a 90° elbow.

Water from the north western part of the site is diverted to the Nant Trefil via an open
drainage ditch and settlement lagoon 1 adjacent to the main access road. This lagoon is
fitted with an oil boom.

The flows from the two points at which water leaves the site come together at a point to the
south of the main discharge point. This is the point at which the samples are collected by
the Environment Agency. The fact that the quality of the discharge water sometimes
exceeds the limits of the discharge consent during high rainfall periods shows that the
capacity of some parts of this settlement system is currently inadequate. This is further
discussed in Section 4 and 5. The stream dries up almost immediately downstream of the
guarry discharge point in most conditions which will limit the periods of suspended solids
impact downstream.

There are no reports of any hydrocarbon pollution from the site during 12 years of operation.

The current rate of quarry discharge is not monitored. However, it is likely to be somewhere
in the range 2.5-6 I/s on average (Section 2.4.4).

3.2 Proposed development

Gryphonn Quarries Ltd proposes to deepen the quarry from its current consented level of
439 mAOD to the base of the Dowlais Limestone at approximately 412 mAOD.
Approximately 0.5 to 1 m of Dowlais Limestone will be left in-situ above the Llanelly
Formation deposits. The mineral will be worked dry, which will require the excavation to be
dewatered by up to 27 m. The rate of dewatering required to keep the quarry dry is
discussed in Section 3.2.1 below.

The material will be processed through the existing crushing and screening plant on the
existing quarry site.

As part of the proposed deepening of the quarry, the capacity of the site drainage system will
need to be enhanced in order to ensure compliance with the existing discharge consent.
This is discussed further in Section 5. Various other proposed mitigation measures are also
discussed in Section 5.
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3.2.1 Inflows to the excavations

The rate of inflow to limestone quarries is very difficult to estimate accurately due to the
inherent uncertainties regarding the occurrence and nature of the fissures in the limestone
which control the rate of inflow. The approach used here is to focus on the overall water
balance for the site and surrounding area and then to do a reality check by comparison with
other limestone quarries in South Wales.

Current hydraulic gradients in the saturated zone of the Dowlais Limestone around the
qguarry are around 0.05 (Section 2.3.4). Combining this with an estimated dewatering depth
of 27 m produces a zone of influence of around 540 m. This is at the upper end of values
that might typically be expected given the low transmissivity of the lower parts of the Dowlais
Limestone as this assumption of a linear gradient is probably conservative. From Figure
2.10 it can be seen that the zone of influence is unlikely to extend as far as this to the west
as the Dowlais Limestone is cut by the Nant Trefil in this direction. Likewise the Dowlais
Limestone is cut off to the north by the underlying Llanelly Formation. After excluding these
areas, the final zone of influence is conservatively estimated to have an area of around
0.7 km? at full quarry development.

If it is assumed that all the effective precipitation over this zone of influence is intercepted by
the quarry, then the average discharge rate at final quarry development would be around
201/s (i.e. 3 to 8 times more than present). However, this is viewed as being a fairly
conservative estimate. The zone of influence is conservative and the conceptual model
suggests that a significant proportion of the effective precipitation flows along bedding
planes to the south and thus would not flow to the quarry sump.

The low flow rate is likely to be 4 or 5 times lower than the mean (using the flow ratios at
Shon Sheffrey as a guide) i.e. 4 to 5 I/s, whilst the high rates might be up to 3 times higher
(by analogy with other South Wales Quarries (see below)).

Comparison with other Carboniferous Limestone Quarries in South Wales

Whilst conditions at different sites vary significantly, comparison with pumping rates at other
guarries provides a useful comparator for estimates of potential flow rates.

Torcoed and Torcoed Fawr Quarries — These two quarries are similar in size to Trefil Quarry.
The water table in both quarries has been lowered by around 40 m (more than Trefil). The
average pumping rates are typically 10 I/s (900 m*/d) and 8 I/s (700 m*/d) respectively. The
Qs pumping rates (exceeded 5% of the time) were around three times the mean rate.

Cornelly Quarry — This is a much larger quarry (76 ha) with the water table having been
reduced by over 60 m. Off site pumping has been around 2000-3000 m*/d. However, the
block of limestone being worked at Cornelly is acknowledged to be of fairly low permeability
and the effective precipitation is slightly lower in that area.

This comparison suggests that the estimated average inflows for Trefil Quarry are probably
on the high side. However, given the lack of existing information on flow rates in the area,
this is probably appropriate.

3.3 Proposed Restoration

The current planning permission requires a restoration scheme to be submitted prior to the
completion of working. For the purposes of this assessment, it has been assumed that the
site will be restored as an open water feature. It is anticipated that the water level will
recover to current groundwater levels (i.e. to around 440 mAOD).
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4 ASSESSMENT OF POTENTIAL IMPACTS

The assessment of all potential hydrological and hydrogeological impacts relating to the
development of Trefil Quarry is presented below. Many of these can be easily avoided by
the implementation of good practice and standard planning conditions. Monitoring and
mitigation measures are discussed in Section 5.2.

In Section 2.6, three main receptors for the impact assessment are identified:
1. Shon Sheffrey Spring;

2. The Nant Trefil; and

3. Groundwater in the Carboniferous Limestone.

4.1 Potential Impacts of Proposed Development

The potential impacts during quarry development are discussed in the following sections.
Where any significant negative impacts are identified, mitigation measures are proposed.

4.1.1 Surface water flows

In Section 3.2.1 it is conservatively estimated that average discharge rates of up to 20 /s
may be required to lower the water table at Trefil Quarry by the required 27 m. At present
this flow goes in four directions: some is discharged by the quarry to the Nant Trefil, some
flows naturally westwards to the Nant Trefil, some flows downwards through the Llanelly
Formation to the underlying Oolite Group and thence to Shon Sheffrey, and some may flow
slowly southwards to Shon Sheffrey. The exact distribution between these directions is not
clear at present.

As all water pumped from the quarry will be discharged to the Nant Trefil from where it will
ultimately find its way to Shon Sheffrey (either as surface water flow or as groundwater flow
after sinking back naturally into the ground), there will be no net loss from the system. The
proposed depth of working is still above the level of the Nant Trefil near to the quarry and
thus it is not considered likely that the dewatering will alter the rate at which the stream
currently loses water to the aquifer.

It is possible that the extension of the zone of influence northwards might capture some of
the baseflow to the upper reaches of the Nant Trefil. However, the conceptual model
presented in this report suggests that most of this flow is derived from the underlying Oolite
Group and is thus not vulnerable to dewatering of the Dowlais Limestone at the quarry. All
this flow re-enters the aquifer as the stream naturally loses flow in the reach above the
Upper Pool.

In summary, whilst the current distribution of groundwater flows on site is not entirely clear, it
is clear that there will be no net impact on surface water flows. Low flows in the Nant Trefil
may in fact be slightly augmented at the expense of groundwater throughflow. However, this
will only benefit a short reach of stream before the water re-enters the aquifer upstream of
the Upper Pool.

Dewatering operations can also affect the temporal distribution of flows through the year.
However, as the proposed development does not involve significant development in the
unsaturated zone/epikarst zone (which provides significant storage for the Carboniferous
Limestone system), it is considered that this will not be a significant aspect of this operation,
particularly as all the discharged water is likely to soak back to groundwater via the Nant
Trefil.
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4.1.2 Surface water and groundwater quality

The proposed development involves two main hazards with respect to groundwater and
surface water quality:

1. Spills from plant operating on site.
2. Discharge of sediment-laden water to drains etc.

The potential for hydrocarbon pollution is considered to be the most significant hazard
associated with the current and proposed operations.

Any intermittent increase in suspended solids at Shon Sheffrey would not be problematic for
supply as the spring flows straight into the reservoir which provides significant settlement
capacity. WWA (1982) reports that sand derived from the Millstone Grit reaches Shon
Sheffrey Spring after heavy rainfall.

Suspended solids impacts in the Nant Trefil from quarry discharge will be controlled site by
means of a discharge consent. If exceedences of the discharge consent did occur impacts
on the Nant Trefil are likely to be limited as the stream dries up immediately downstream of
the discharge point in dry conditions or flows into a large, ephemeral lake in wet conditions.
However, it is clear that some additional works are required to comply with the existing
consent with respect to suspended solids and this is further discussed in Section 5.

Groundwater in the limestone aquifer, Shon Sheffrey public water supply and the Nant Trefil
are all potentially susceptible to impacts from these hazards via the following pathways (with
discussion of associated timescales):

o Discharge of water contaminated by hydrocarbons from the quarry to the Nant Trefil
(immediate impact, although, as the stream is usually dry immediately downstream of the
discharge the impact on surface water is localised);

¢ From the Nant Trefil water naturally leaks back into groundwater thus any contaminated
water from the quarry would potentially affect groundwater quality in this area within a
few days of discharge;

e Surface water in the Nant Trefil near to the quarry is likely to reach the Shon Sheffrey
spring either via surface water (when the stream is flowing or via the collecting
chambers) or via groundwater. In the former case the spring could be impacted within a
few days, in the latter case within days or weeks given the apparent high transmissivity
of the limestone downstream of Trefil;

e Tracer tests have shown that water can reach Shon Sheffrey spring within a few days
along karst conduits, which appear to be concentrated in the unsaturated zone in the
upper parts of the Dowlais Limestone. A tracer test at the quarry suggested rapid
discharge via this route to the Nant Trefil (i.e. similar pathway to the quarry discharge),
however, the potential to discharge down dip to Shon Sheffrey cannot be discounted.

e There are some groundwater pathways from the quarry to Shon Sheffrey spring via the
saturated zone of the limestone. However, the steep hydraulic gradient between the
guarry and the spring suggests that the overall transmissivity along this route is low and
transport rates will be correspondingly low. In addition, once the quarry is actively
dewatering, these flows will be captured by the quarry dewatering and discharged off site
to the Nant Trefil (i.e. the first pathway described above is the key one).

There are thus two main categories of pathway via which the hazards discussed above can
impact the potential receptors discussed at the start of Section 4:

1. Discharge via off-site pumping to the Nant Trefil; and

2. Accidental discharge into a sink hole in the upper parts of the Dowlais Limestone and
flow via karst conduits mostly via the unsaturated zone of the limestone.
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The first pathway can be effectively controlled by means of the site discharge consent,
although it is clear that some additional works are required to comply with the existing
consent with respect to suspended solids.

The second pathway suggests that the most significant risks are related to works in the
upper benches of the quarry rather than the deeper sections below the water table that are
the focus of this assessment. The risk here is no different to the risk under the current
development.

It is anticipated that these possible impacts will be addressed by standard planning
conditions that have been applied to similar developments in the area (see discussion in
Section 5.2). The quarry has operated for 12 years with no significant hydrocarbon
contamination occurring to the spring which suggests that the measures in place at site are
broadly effective.

4.2 Potential Impacts of Proposed Restoration

The proposed quarry restoration is to open water. It is anticipated that the recovery water
level of the water body created will be similar to current groundwater levels at the quarry
(e.g. around 440 mAOD). This will lead to a recovery of most of the associated groundwater
flow systems to a similar condition to present. However, the large volume of water in the
guarry void may act as a slight dampener to fluctuations in groundwater level and flow. This
would generally be considered to be a net benefit.

There will be a small amount of additional evapotranspiration from the open water surface.
However, it is anticipated that this will be small (say of the order of 20 m®d) and be unlikely
to have a significant effect on local flow systems.

During the period when the quarry void is re-filling with water (1-2 years), there will be lower
outflows from the system and so it may be necessary to maintain a small amount of residual
pumping during dry periods if any impacts have been detected on surface water flows during
the course of quarry development.
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5 SUMMARY AND RECOMMENDATIONS

51 Summary

This report presents an assessment of the proposed deepening of Trefil Quarry near
Tredegar. A significant body of data on the geology, hydrogeology and hydrology of the site
has been collected and reviewed in order to develop a good conceptual understanding of the
local flow systems. Key components of this conceptual model include:

e The quarry works the Dowlais Limestone. The upper horizons of this formation are
highly permeable and allow rapid flow of recharge water from sinkholes to spring
discharges, with much of this flow being along bedding planes conduits in the
unsaturated zone. In the vicinity of the quarry, tracer tests indicate flow westwards
towards the Nant Trefil. However, to the east and west of the quarry, tracer tests show
flow towards Shon Sheffrey spring.

e The lower part of the Dowlais Limestone is less permeable and there are steep
horizontal hydraulic gradients, which imply that there is slow flow of groundwater from
the vicinity of the quarry to the spring. In the area along the fault zone along the Trefil
valley, hydraulic gradients are much flatter, implying high transmissivity associated with
the fault zone.

e The groundwater body in the Dowlais Limestone lies over a thick clay layer (the Llanelly
Formation), which restricts the flow of groundwater downwards to the underlying Oolite
Group.

¢ The Nant Trefil flows along the valley to the west of the quarry. This stream initially rises
from groundwater discharges from the Oolite Group. However, as it flows past the
quarry it naturally leaks back into groundwater and, during most of the summer, is dry
downstream of this point. There are two ephemeral pools along the course of the Nant
Trefil.

The main receptors identified for the impact assessment are
e Shon Sheffrey Spring;

e The Nant Trefil; and

e Groundwater in the Carboniferous Limestone.

The conclusion of the impact assessment is that the proposed dewatering activities will not
have any significant effect on flows in the Nant Trefil or Shon Sheffrey spring due to the re-
circulation of water discharged to the Nant Trefil.

The proposed development involves two main hazards with respect to groundwater and
surface water quality:

¢ Spills from plant operating on site.
e Discharge of sediment-laden water to drains etc.

The potential for hydrocarbon pollution is considered to be the most significant hazard
associated with the current and proposed operations. Any intermittent increase in
suspended solids at Shon Sheffrey would not be problematic for supply as the spring flows
straight into the reservoir which provides significant settlement capacity. Suspended solids
in the quarry discharge are likely to impact on the Nant Trefil. This impact is likely to be
limited as the stream dries up immediately downstream of the discharge point in dry
conditions or flows into a large, ephemeral lake in wet conditions. Suspended solids impacts
in the Nant Trefil from quarry discharge will be controlled site by means of the site discharge
consent although it is clear that some additional works are required to comply with the
existing consent with respect to suspended solids.
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Groundwater in the limestone aquifer, Shon Sheffrey public water supply and the Nant Trefil
are all potentially susceptible to impacts from these hazards via the following pathways:

o Discharge via off-site pumping to the Nant Trefil; and

e Accidental discharge into a sink hole in the upper parts of the Dowlais Limestone and
rapid flow from there to the springs (much of this initially via bedding plane related karst
conduits in the unsaturated zone).

The first pathway can be effectively controlled by means of the site discharge consent,
although it is clear that some additional works are required to comply with the existing
consent with respect to suspended solids.

The second pathway suggests that the most significant risks are related to works in the
upper benches of the quarry rather than the deeper sections below the water table that are
the focus of this assessment. The risk here is no different to the risk under the current
development.

It is anticipated that these possible impacts will be addressed by standard planning
conditions that have been applied to similar developments in the area (see discussion in
Section 5.2). The quarry has operated for 12 years with no significant hydrocarbon
contamination occurring to the spring which suggests that the measures in place at site are
broadly effective.

No significant impacts associated with the proposed restoration of the quarry have been
identified.

5.2 Proposed Mitigation Measures
5.2.1 Monitoring

In order to quantify the level of impact at key sites and to make sure that the system is
continuing to behave as predicted on the basis of the current conceptual model, a monitoring
system will be required.

It is anticipated that these proposals for monitoring and mitigation will be included in a Water
Management Plan for the site and that agreement of such a document with the relevant
regulators will be a condition to the planning permission.

The following monitoring regime is proposed for the site:

e Groundwater levels in the three boreholes on site should be measured at weekly
intervals.

e Subiject to access agreements, groundwater levels in Trefil Boreholes 1 and 2 should be
monitored at monthly intervals.

e The rate of quarry pumping from the sump should be monitored at weekly intervals by
means of an in-line flow meter or suitable alternative.

e The suspended solids of the quarry discharge should be measured by the quarry
operator at weekly intervals together with a note of the weather conditions at the time.

¢ Dalily rainfall data should be monitored my means of a site rain gauge.

e The site drainage system should be inspected on a daily basis to ensure that the oll
booms are in place and that there is no visible oil downstream of the booms.

An updated water balance for the site should be undertaken one year after planning
permission is granted at which time the additional monitoring information will be available.
Further updated water balances in subsequent years may be necessary depending on the
outcome of this updated water balance.

The data should be reviewed annually and an annual report on trends observed with
interpretation submitted to the Planning Authority and Environment Agency.
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All monitoring should be continued until water levels in the quarries have recovered to their
equilibrium position. It is anticipated that this will be one or two years after quarry
dewatering ceases.
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5.2.2 Mitigation Measures

It is recommended that standard planning conditions relating to this type of operation should
be applied. Specific additional actions that are proposed are listed below.

The quality of water discharged from the site will be regulated by a discharge consent issued
by the Environment Agency. In order to comply with the requirements of the discharge
consent and to cope with the predicted increase in dewatering rates, some additional
settlement is needed on site (see below).

It is concluded that these measures will effectively control any risks of impacts on surface
water and groundwater quality.

Specific Measures Proposed To Mitigate Risks Presented by the Development

1.

The settlement capacity of the main discharge route will be increased by provision of an
additional settlement pond upstream of the current clay lined lagoon. This new
settlement pond will be fitted with an oil boom and oil interceptor.

The concrete pad at the re-fuelling point will be surrounded with a bund which drains to a
sump with an oil boom and oil interceptor.

The emergency procedure in the case of an oil spill will include switching off the sump
pump immediately to reduce the risk that any oil is pumped off-site. Materials to soak up
spilt oil and fuel will be stockpiled on site.

A stock of flocculants should be kept on site to enhance settlement in the case that a
suspended solids measurement indicates that the discharge consent limit has been
exceeded. The selection of flocculant should be consistent with the location of the
guarry within a source protection zone. The flocculants will be used according to the
guidelines provided by the manufacturer

A weekly inspection of the working areas will be made (and documented) to look for the
presence of any voids which might indicate the presence of fast pathways from the
quarry to local receptors. Quarry personnel will be made aware of the following
preventative and remedial measures that may be employed following the discovery of
preferential flow paths within the quarry face:

e Isolation of surface water drainage from areas or features of concern.

e Bunding critical areas or features with suitable material to prevent the ingress of
water.

e Lining critical areas or features with suitable geotextile material.
e Limiting the quarrying of critical areas or features to dry weather.

e Leaving unworked stone around the critical area or feature to minimise any risk of
groundwater pollution.

o Where significant ponding of surface water occurs in the vicinity of a critical area or
feature, the water will be dispersed to other areas of the quarry where ground
conditions are less sensitive.

e Water seepages from quarry faces to be directed towards the nearest drainage
channel or led to a lower level in an area where the ground is competent.

e Haul roads and drainage channels to be kept open and free from obstruction to
ensure site drainage directions are away from any identified features.
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APPENDICES



APPENDIX A

Borehole Logs



Boreholes drilled in May 2007

BH1/07

0 30

30 30.5
BH2/07

0 16.5
BH3/07

0 325

Description

Dark grey fine grained LIMESTONE. Light grey in places. (DOWLAIS
LIMESTONE)

Hard green CLAY (Llanelly Formation)

Description

Dark grey fine grained LIMESTONE. Light grey in places. (DOWLAIS
LIMESTONE)

Description

Dark grey fine grained LIMESTONE. Light grey in places. (DOWLAIS
LIMESTONE)

Installation Details

5 m slotted section from base with plain pipe to surface.

Installation Details

5 m slotted section from base with plain pipe to surface.

Installation Details

5 m slotted section from base with plain pipe to surface.












N,152472_
T GEORGE STOW CO.LTD
. ¢
Waterworks Engincers 2 3 2 g
. . READING ROAD - HENLEY-on-THAMES. OXON. L / )
RECORD OF WELL (SHAFT OR BOREHOLE) o 5
- Sauls 4
. DATE COMPLETED ..18 September, 1981
BOREHOLE NO. 1 TREFIL A .
All depths to be measured below Ground Level
. Y 3 :
Work carried out for Welsh Water® Authority | 0 lz% 12.60
Low'hy (Exact Site) " Trefil, Nr. Tredegar, Gwent (N.G. Ref: SO 124128) Sq 1=, / 7S
Level of Ground Surface above Sea Level (OD)v eeeersessseneeestmnssssasenesen SR Y
Depti'n of Shaft T ; m. Diameter . . 1 R _ _
Deptiz of Bore 141 m. Diameter: At Top 162 ......... mm. At Bottom 162 ................. mm,
465.69 g AR’ e
Details of Permanent Lining Tubes ’ o ) T
Diamcter : : Length Inscricd .z _ fove Grownd |~
. . . L L o above Gro
......... 162 ... mm. 80020 i m. Plain f e NEL o m. Slotted | Top At.:0:83. . .m BIRW Level - -
‘ ;& rann R R . ] )
llllllll : T.”llllll'.lll ” LTI TL I P TS P Ty N - __" ” ssssdesrsnibtiveusnsvbnne ” ” LRI TIY LT AL RIS T S " N -.,
Water Struck at depth of (in m.) Not Known - Foam Drilling
i ! ’
Rest Level of Water below Ground Level ...........22:80 cerens ML i
Yield on ........ Three - Humex ‘test. . Pumping ..... 1200 - T titres per sec. . Date ....12:9:81
8 .Dgy. W e e e e vmmr e .
Pump Water level 38.35 m. below Ground Level.
Time of Recovery - After 24 hours water level had recovered to 52.97m (subsequent
step test gave the following results: Rate: 1.5 l/sec; W/L: 61,70m;
Rate: 2,20 1/sec; 63,49m,
1

Remarks

See back for Strata Record.

© All rights are reserved by the copyright proprietors. [SO11SW BJ 75 ]



SatlbA

DETAILS OF STRATA

v
o,

.
/ N

d:

Mo

(7?1

A

THICKNESS " DEPTH

"EOLOGICAL NATURE OF STRATA
C'.ASSIFICATION (and any additional remarks) METRES
*anuL:! Clay and stones 1.00
Sandstone 0.50
Sandstone and grit 4.50
Millatz., | Clay 6.00
B € b Shale 2,00 14,00
3 Sandstone 1.00 15.00
_ Alternative bands of shale and clay 5,00 20,00
. | Sandstone and quartz 12,00 32,00
T 7| Limestone - fissured 20,00 52.00

* Circulation

Jlost between 52.00 metres and 81.00 metres.

With no

returns per

inserted.

By "Feel” of drilling strata appeared to be fissured Jlimestone.

ent casigg

m,
Grey limestone (from 81 me;rgs) 9,50 90,50
_J:ﬁﬁhhi*‘ﬂhﬁe Sandstone ~1.00 91.50
Grey limestone 6.50 98.00
W Co o Sandy limestone 4.00 102.00
B Sandy shale 1.00 103.00
Shaley limestone 4.00 107.00
- Sandstone and quartz. - 1+00 108.00
Grey limestone 1,00 109.00
Sandstone and limestone 1.00 110.00
Silty sandstone - 2.00 I15.00
Shaley limestone 2.00 117.00
Brown/grey limestone 2,00 119,00
Carcareous mudstone 4,00 123.00 -
Black, fine carcareous shale 1,00 125700
Fine to medium limestone 2,00 126.00
Grey very fine limestone 3.00 129.00
Grey fine Iimestone 4. 00 133,00
) Brown/grey fine to medium limestone 3.00 136.00
Grey medium limestone 4,00 140.00
Quartz with carcareous sandstone and shale 1,00 T4Y. 00
r VY
e ‘ ) 4 * -
} \oeas thy MilleGu s
\ TR H
as\s\&>— i
i
!
ﬁ
) j% |
|
2 © All rights are reserved by the copyright proprietors. [SO11SW BJ 75 ]



so/! /64

well at __ | l.G.S.

WATER RESOURCES BOARD W.R.B. REF. No. 5011/ 6
WELL RECORD _ SHEET L |—
R.A. LICENCE NO.
", WELL IDENTITY NATIONAL GRID REFERENCE .....S30)... 42088 \ Gra = N\ 2.6,

REF.

TOWN. e oM TGP s HYDROMETRIC AREA ... SR .ooimrmivimnrensrerserensesssennsseesserre s
County ........ (Y S SUB=CATCHMENT . ....evevoereesccsmecmseeesseeeesseessneesssesessecssessones .
Owner of wen...imam...mm..&ammg ........................ ettt et ee e ee e ee ettt e
well made by....¢!€9&.§fdn.!..£0..£t.d. ............ e, Date of SINKING. ..oovveeeerceie e
Information from.....ccoeeiiiiriiiniiniinnnes IV T DAt® FECEIVEO. oo
2, WELL DESCRIPTION
- kavel of ground surface . .. €410 . ... m. 1T well top is not at above® ... m.
above sea Tevel (0uD.).....cccvevvvireiiniiiireeernne ft. ground Yevel how far below ... ... ft.
A EE e iepmsambammamranhaanannn AMe e ressea ke . . . rnm‘
shaft deep; Diameter at top ; at bottom
.............................. ft. TR § T R T
............ 41 .. .« 3 FS L m, AS6 . .
Bore deep; Diameter at top ; at bottom
............................... ft. B S N §  A T X't I
DEtails OF NBAAINGS ... ... et esresen e se e sesscbeseseetsnsbesaesstssensansessonsrenssens erverea e rea e e
DETAILS OF PERMANENT LINING TUBES
..... . m. AL om, LENOLD o M mm. e, .
Length ; Diam. a M- Stotted ; Diam ™ rop f*g-'_%wf— surface
PTAIR  ceeemeeenines ft. e ine s ft. e, [ PO ft.
Length
BO: 0 m. 1'3'9 . STottede s M i e . O3 m *
Length ; Diam. ; Diam ; Top % surface
Plain ... ft. . in. ............. ft. e in, reree... TE
Length " Me L, S . 1§1en "Eh ............... Mo Diam. reereereees e m. * urt
i Diam. i Sloited ; ; Top surface
Paln .. o in e i s fr, Delow
Details of well SCreen...cocccvveeiiervmeniennnsns Fetearesteseessessranvantenttntttetnn eyt EnrEn.n—taemneetaaseradeann e nranenreinemnAsaEsREirRseELs Cres

DE_TAILS OF kEST_WATER LEVEL’S"‘DUR-ING CONSTRUCT{ON

water struck at depths of

2.8 .

vereenenans oo DETOW well top

L T || M .
rRest level of water ﬁ W%T‘?._p when bore deep, Date
ST T & 75 t.
Me above® 0.0.%  eereerseeeceeeieens m.
Rest level of water ~UTTTUTTUUUTT ﬁ-V—":og _f?"fop when bore deep.  Dbate
L e, TR e Tt.
Rest 1e¥e1|of w?ter ﬁ"?o _______ . e e e ... m. 12-9-8/
on completion o F %ﬁ deep., Date 7
bore elow we op when bore P
ersbsvenranran e RO e, Tt.
Methed of drilling .. RQ{WJ*WMW et enrnnr——— e

.................................................. u‘...“.u...........uuu.uuu-uu"nuu-.-..-................unnn-uu.nn..--......uuunnuun-nn--nnn---u

* delete as applicable |

© All rights are reserved by the copyright proprietors.
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-

DETAILS OF PUMPING TEST

1/s
water ‘eve] Ma al ovel we]] t Me e
591-— op to below well top, pumping at
depressed from .. fe, DeTow T T t. T galls/hr.
Water Tevel e M above® N top to M. el - | g 1/s
well top to elow well top, pumping a :
depressed from rr, DETow UL, 1. Pr v galls/hr.
water leve‘ ................. Ma above. ............... 11 ]/S
BeTow "ell top to below well top, pumplng at
depressed from ty, PElOw ft. O QBHS/hr‘.
1/5
Suction at.oooovererinen ft. bel 11 top. i £ pump -.....: e Test from...../... 19....to... 0. /19 .
uction elow well top Capacity of pump TSI Test from....[.../ to..f./
DETAI LS OF PERMANENT PUMPING EQUIPMENT
Make and/Oor TYPE .. ... ... ————— Motive Power . . . . . ..........ceeeee
1/s veeree L Ma

Capaclity ............ .galls/hr.  Suction at below well top.

............... ft. -

3 :

Amount pumped............ ... g—'gr%. Pumping for....................... hrs. /day.

3 feek® Y-

n” /week /year
Estimated consumption —..oooovcerimrniennienne mk ................................................................... m
3. WELL DATA

Abstraction [j. Recharge El , Observatlion D , Disused l:l , Fllled=in I:l
WATER USE. Public Supp1yD, lndustrlalEl. irrigation D. Agricu'lture[l DomesticD, UnusedLD, Misc.[l

WATER LEVEL OBSERVATIONS

WELL USE.

Rest water Level Pumping water Level Depression rRate of Pumping Date
...................... Me PPN || .. Ma OO V £

©) 0.0 0.D. SR
......................... ft. eeeereeeieneee o T eeeeenn T eereiena . gal1 s/hr
......................... M. SRR | ™ rierieneeiiees Ma SRR 2

® 0.D. 0.0. .

Fle ] e ft. | 5 75 I galls/hr,
m. m. ................. m' -----------------------

@ ......................... 0.D. 0.0 - /s ——
........................ ft. eeeeereen et Tha v | e, gaV1 S/,
......................... m, revirienin e T JERTRTTRTUTT | ISPUUUOTURUPRRUURORRRN V4.

(:) 0.D. 0.0.

......................... ft. IEUTRUTRIRR 8 .1t ceeereereineee . g@118/hE,
GEOPHYSICAL DATA AVAILABLE
Resistivity E Conductivity EI Temperature D * Any other logs...M.,...W ........................
PARTIAL ANALYSIS DETAILS In milllgrams per litre
pate T0S Tot H carb H Non—Carb H Alk S04 (| E.C.
ite marked on: 1 inch (print)..c.comiierriin , 1 inch (master)....cccccooeeeereeeneennn. 28 INCh oot .

s (v ) ( ) (use symbol and give data)

(18127/1)
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5011 f8m

WATER RESOURCES BOARD W.R.B. REF No.
WELL RECORD SHEET 2

S011/6

R.A. LICENCE No.

4. HYDROGEOLOGY|

Topography AT WELL SITE -

Local depression D » Flat surface D » HI11 top D , Hillslide D » valley bottom D. TerraceD

MAJOR AQUIFER .......... Qutomferons... kumlosmg........................... LITROTOGY ....vvveoeeeeeeee e N
...... 32:00._... m. e AT 080,
bepth to top of aquifer " Thickness penetrated ft
-.-..-13-3'2 .......... Me Wik e—ea——. Me
Top of aqulfer ﬁ_ Total thickness of aquifer "
.......................... ft. EUUUOUOVIPIS & 28
. m25daz'
Coefficlent of storage ..........ccrpeareen TFANSMISSIVILY oo, reeeesbrer e gatls/day/ft."
MINOR AQUIFER i et e bttt neeee LIthology . ....iicenrreeeeeenens )
.................... M. M
Depth to top of aquifer £t Thl_ckness penetrated ft
T f lf ....................... Ma %B! Tota] th'ckness f aq 1f r PR | 1
op of aquifer 0 ulfe
....................... e, B SRR

- m2/day®
Coefficlent of storage..........ccocoomeiicceiiirrneccnene Transmissivity ... galls/day/Tt.

ADDITIONAL NOTES:

W

» -
delete as applicable " RR 18127/1/2173 5m 5/71 TP
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9. STRATA

THICKNESS DEPTH DEPTH
GEOLOGI CAL NATUR CATe
CLASSIFICATION TURE OF STRAT
- METRES METRES FEET | 1IN
W 7 ——4/ T VYK 1T 100 100
05D 1<
. 'lm 4:80 600
L NELS FOAIE (€ a7} P 1.,
~
= Shads 2. 1460
£:Q0 [SDO

Lrgy limabireg 100 /=" a'v)
Saack g and. dmeing {-00 Uo-m
Se/dy sandsind &-00 150D
Sholdy  PLunsalred 2-00 13 -m
Lo [ groy  Lumairnn 1 e 1190
(rmrane  suckinng | 400 23
A, Ane Carmiranne shals 1-00 124 -en
Bno_t mocuuns lonactong 200 1260
awmmw 200 199 cn
Goey Ana dloa 00 13
Bmon ey i sadtssusn onilone 200 136 cm
Grey sudivne Lias i ' G- on 14
Ruah uoih matvireman SanckMre and nals 1-00 141 o7

RR 18127/1/2173 5w &/71 TP
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Se /1 /6k
. WATER RESOQURCES BOARD (Geolop;y Division)

Reference Number G.S3.i, .2‘3‘.2.//.5'?&.. ceesssrasessssssenne

Chemical analysis of water sample (to be copied in the same units as original
document

Source of sa.mple .oa.lo.oco‘oco'ooooolllncl-OU‘DDClol-ot.n.t.c.ttboouutoooouooo;...o

N.G.R. ....59...R3‘....’.2ﬁs......u.. Date C.Ollected ocl?/?/oglccnooa---oo‘oo:
Aquifer .wmIW.‘...................-............ll..............
Arlalyst [ RN ENXNE NN NN N NN N N NN NN N I RN N NN Arlalyat's ref.no' .H/A[...%.......

Appearance .I.c’kuqanGOOIOIQQIIO.tt.l.0!ll.ll.t.......l..‘..l..l..-..l.l....
B. cond. at 2000 o..ﬁéﬁooocoooooo--o.o Turbidity (Silica Scale) o.loocooooov

Reaction pH ........J&ﬁ%......--....-. Colour (hazen) .......5%............
S0, 86 svseevcsvscssssovocscscrsssess Odour SN T IIE NN I N EBII NI PN IROITOIOIOIRTS
Temperature .1....00 / ...;..OF : Taste PN E RPN RIILNIBEINITOIIBLOIELSIIYORONS

Congtituents (the units of the original analysis to be indicated, if not mg/l)

Unita: mg/1 Units: ;_l_lg/ 1

7.D.S. (dried at 180°C) veeeses BlE.  Nitrogen in nitrates ....... AT.0il
Hardness, Total* vevenes o276, Nitrogen in nitrites eeeeeee ooeee

Carbonate¥* cerenes W3S, Free ammonia essssse svsse

Won-carbonate* ceeeene JL49.  Albuminoid ammonia  seseess esses
Alkalinity* g0 (a(03 ceesees W38, Oxygen absorbed in ’
Chlorine in chlorides cevesse &, 4 hours at 2700  seesvee senee
Free carbon dioxide cevesss o5Pi. Residual chlorine vessese ssses
Silica R - R
Fluoride cessnss sesese ' ceeeess ssese
Metals cecncee FEIO T expsessed. a8 calciun carbonate

| tn 886

_ Percentage
Units: gg[l me/) reacting equivalents

Calcium (Ca) .89, U
Nagnesium  (Mg) vesenes N A secee
Sodium (¥a) cessens I L.Z conse
Potassium  (K) coveves eehee 223 vecns
Total & ¢
Carbonate (COB) covenes Fl. 2e conce
[Bicarbonate (3003)7 T eeeanes conse e
Sulphate (304) A REL
Chloride  (C1) ceeenne W28, 3%
Nitrate (N03) -

Total & - 74

Remarks: (continue overleaf if necessary)

./

®

DR LU4378/1/89 2m 3/66 XL
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CHAPTER 1 - INTRODUCTION ; }fbwuﬁdvﬁwﬁ/awfﬁff}“ /?@?Z .

1.1 SCOPE OF THE STUDY
The Carboniferous Limestone cropping out in the north east part of
the South Wales Coalfield basin has been the subject of

hydrogeological investigations since August 1979.

‘The first phase of the study was a preliminary reconnaissance of

the region extending from the Neath Valley in the west to the Afon

| Lwyd Valley in the east as described in the South East Wales .
Groundwater‘Study Interim Report (December 1979). This
reconnaissance racognised six areas where the potential resourees
Juatified more detailed study.

The Authority chose for further investigation three areas where
high costs of the present supply together with proposed industrial
development made additional local Sources attractive.  Two of these |
. areas were within the Heédseof-the—valleys bégioh; Trefil, north of
Tredegar, and Clydach Bridge, east of Brynmawr. The third area
comprised the Afon Lwyd Valley north of Pontypool. The second
phase investigatiéns\examined these éreas in more detall but
‘without resort to drilling. The dearth of subsurface informatién
made it apparent early on that exploratory drilling would have to
be undertaken to investigate more fully the properties of the
limestone aquifer, and tender documents for a drilling contract
were accordingly prepared in May 1980. The second phase findings
are presented in the Soutﬁ East Wales Groundwater Study
Reconnaissance Report (September 1980), in which details of the
proposed drilling sitea are also given.

The third phase of the study comprised an évaluation Qf’drilling
contract tenders (April 1981) and the construction and testiﬁg of
three exploratory boreholes by a drilling contractor under the
supervision of Howard_ﬂdmphreya and Partners. The resulis of the
drilling programme are presented in this report, and the locations
. of the boreholes are shown in Figure 4.

8 © All rights are reserved by the copyright proprietors. [SO11SW BJ 75 ]
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CHAPTER 2 - CONCLUSIONS AND RECOMMENDATIONS
5.1  GENERAL

~ The exploratory boreholes have enabléd an assessment to be made of
the properties and development potential of the limestone aquifer
at Trefil and East Brynmawr. The boreholes have adequately met
their primary objectiveé but the findings in terms of resource .
‘potential have not been all that was originally hoped for.
Nevertheless, development of the'limestdne aquifer appears
practicable in the East Brymnmawr area although the region around
Trefil should not be consldered furﬁher for groundwater development
by boreholes. Y |

2.2  TREFIL AND SHON SHEFFREY'S

The pumping tests at the two sites have shown that specific
6apécities were low and that yreilds greater than 2 /s could not
be sustained for long periods. From the tests, it can be concluded
that borehole yields will be small less than 1.5 1/s with
eorresponding drawdowns of 10 m or more. The pobr productivity 6?\
the aquifer does noﬁ thehefore justify groundwater development in

this area.

2.3  EAST BRYNMAWR

The Rhydw borehole encountered suffieiéntiy productive atrata for - ;

groundwater devélopment to be practicable. From an analysis of the .

test data it appears that the borehole at this site may yield.
between 10 and 15 1/s with corresponding drawdowns between 6m and

11 m. Because, however, the test was undertaken in December when

the level of the water table was not at a minimum, the estimates

should be confirmed by further pump~testing at the end of the

summer. The test will confirm whether groundwater storage in the

area is transient or permanent. - ' h

[ &

11 © All rights are reserved by the copyright proprietors. [SO11SW BJ 75 ]
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2.4

‘through the limestones to the Clydach Valley fre

Sotl /64 N e b [rzob

’u- f\ 7

Previous investigations (1980) found that groundwater drains
a large
infiltration area and the potential resources eomp:ise gome 110

1/s. 1t would therefore appear possible to exploit the aquifer at‘

abodt 50 1/s by one or more boreholes providing the permeabiliby'_
and nature of storage are favourable. It is conaidered that about
3 to [ production boreholes would be required, although there is a
good chance of a smaller number depending on the productivity of
the aquifer in the E. Brynmawr area. On the basis of the
transmissivity obtained from the test and assumed parameters af4

geometry, pumping water levels may be about 100m below ground level.
corresponding to 250 - 260m A.0.D. \

RECOMMENDATIONS

In the ;ight of the results of the exploratory drilling programme,
it is recommended that consideration be given to groundwater :
development in the East Brynmawr region. Before further drilling

- for produation'purposes is undertaken, however, it will be

necessary to confirm the assumptions which have been made in the

hydrogeological analysis. In particular, therefore, the following '

courses of action should be taken:-

a) regular measurement of wéter levels in the Rhydw borehole by

either twice weekly dip meter readings or, preferably, by
‘autographic recorder. The prineipal objective would be to
confirm that the rest water level of 79.7m.b.g.1. represents a
low natural level {an assumption which has been made on the
basis that the aquifer had received little replenishment during
the driar than average summer of 1981 and the area was
experiencing freezing conditions at the time of pump testing).
‘Water level monitoring would also provide an indication of the
rate of responaé of natural water levels to rainfall, and
consequently an assessment of the nature of the flow»system

. feeding the East Brynmawr area. .

© All rights are reserved by the copyright proprietors.
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5. 77
b) an additional pumping test on the Rhydw borehole towards the

end of the 1982 dry summer conditions i.e. when the natural
water table is at a minimum, This test, at the maximum rate

possible for the test pump, should continue for seven days, in

order to confirm the extrapolations utilised in this report for
yield determination.

¢) Gauging of the Ffynnon Gisfaen spring both before and during
 the pumping test, in order to assess the effects of grcundﬁater
abstraction on the spring discharge. It is evident that
pumping will be at the expense of naﬁural_outflow from the
aquifer, but if the borehole(s) intercept water moving .
southwards below the\CIydach gorge to the Afon Lwyd valley,
then the effect on Gisafaen may be insignificant. '

+ In the event of satisfactory results from these investigationsf
~ then consideration should be given to the drilling of a large

diameter production borehole lined with a 10 inch casing and
slotted casing near the existing expldratpry hole at Rhydw, and its
subsequent pump testing to confirm the maximum yield obtainable

from this borehole and from future boreholes in this area. On the

basis of" these results the precise number of boreholes required tb
deliver 50 1/sec can then be determined.

© All rights are reserved by the copyright proprietors.
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CHAPTER 3 - BOREHOLE DRILLING AND TESTING

3.1

Mo 19 {vz.o? |

6. . Soil [6AtB
B
GENEﬁAL

ALl three boreholes were drilled by the diveet-circulation rotary
method using tricone bits with tungsten carbide inserts. On

occasions hard formation rock-bits were used. The Contractor

(George Stow & Co. Ltd of Henley-on-Thames) pﬁovided two rigs, a
failing CF 15 and a Bueyrus-Erie 2MOO~R. The latter more powerful
rig proved better suited to the graund conditions as it handled
heavier drill-pipes and gave well aligned and very plumb holes..

Whatever the rig and drill-pipe, heavy stabilizeré,were used above

the bit in order to avoid excessive drift and vibration.

Each borehole was drille@ in two stages as laid down in the
Cantréct specification (1980). Firstly the upper section was
drilled and logged (S.P., Resistivity, Gamma and Caliper) and the
casing 1hsta11ed.énd grouted in place When the grout had hardened,

 the lower section was‘drilled by running the tools through the

casing and drilling on beneath. The lower section was then logged,
and the'borehole developed and finally pump tested. At the surface
the casing protrudes about half a metre, has a flanged bolted cap
with an access plug and is set in a concrete block. Table 1
presents a summary of the borehole canétruetion details.

The three exploratory holes were designed to be test pumped ta E

- assess borehole yields and to obtain a measure of aquifer

transmissivity. This was done in each case in spite of the
collapse of the hole at Dros-y-Lynn which seriously curtailed the
test programme. Owing to the absence of obervation wells it was
not possible to estimate storage coefficients. Tables 2, 3 and 4
show the tests undertaken and provide a summary of the results
obtained from their analysis. The individual test plots prepared

. by Jacob's method (reference #) are presented in the Appendices

together with the test data.

© All rights are reserved by the copyright proprietors.
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The Appendix to this report includes the detaiied records of the

investigation, and this chapter is therefore concerned only with
the more significant aspects of the drilling and testing programme.

TABLE 1 - EXPLORATORY BOREHOLE CONSTRUCTION DETATLS

COLLAPSE

,Sm(/g,,q Soti jeg —SE’U/?’_
BOREHOLE TREFIL DROS-Y-LYNN - RHYDW '
Grid Reference S0 1236 1255 S0 1212 1212 S0 1994 1244
Ground level e 410m ¢ 393m ¢ 353m
m AOD : \
UPPER HOLE 0- 81.0m 0~ 72.0m 0 - 111.5m
250mn \ . '
LOWER HOLE - 81 = 140.0m 72 - 186.0m  111.5 - 220.0m
156mm : '
TOTAL DRILLED 141.0m 188.0m 220.0m
DEPTH :
179mm API 79.Tm 70.8m 110.0m
CASING TO |
AT
TOP OF LIMESTONE 25.0m 4% ,Om 105.0m
STRATA AT
. REST WATER  52.0m 23.0m . 79.0m L
LEVEL (Early Sept. '81) (12-10-81) (10-12-81)
REMARKS BOREHOLE COLLAPSED
CLOSED BY BELOW 190m

N.B. All levels to below ground level

© All rights are reserved by the copyright proprietors.
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TABLE 2 - PROGRAMME OF PUMPING TESTS
- START . PUMPING DURATION DURATION
BOREHOLE . DATE RATE OF RECOVERY
: (1/8) (HOURS) (HOURS)
TREFIL 8. 9.81 o 2.2 6 6
14, 9.81 1.5 10 - 63 .
15. 9.81 2.2 6 6
’ 1\6& 9.81 0166 6 6'
DROS-Y-LYNN  15.10.81 - 0.8 6 6
RHYDW = 10.12.81  1.2,3.4,9 63 6
24

14,12.81 11 72

TABLE 3 ~ SPECIFIC CAPACITIES

PUMPING DRAWDOWN SPECIFIC DURATION

BOREHOLE RATE CAPACITY . OF TEST

' (1/s) (m) (1/s/m) =~ (hours)
sott[ea TREFIL 1.0 2.6 0.41 72
|  DROS-Y-LYNN 0.8 1.17 0.68 6
RHYDW. ~  11.0 7.8 . 142 72

© All rights are reserved by the copyright proprietors. [SO11SW BJ 75 .]
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| TABLE 4 - TRANSMISSIVITY VALUES DERIVED BY TEST ANALYSIS

{JACOB'S METHOD)

SELECTED

BOREHOLE - PUMPING RECOVERY 'REPRESENTATIVE
\ ' VALUE -
TREFIL - 10
| - 6
10 8 10 n2/4
1.5 12 o
4.5 10
5 | 5
DROS-Y-LYNN = 32 51(11) 35 m2/d
| RHYDW 173 158 | |
\ . 166 , 134 130 m?/d
| 127 - 130 T |
RHYMNEY - ‘ - 10-20 m27q (1)

3.2

3.2.1

- (1) Reference 3

BOREHOLES IN THE TREFIL REGION (TREFIL AND DROS-Y-LLYN)

Trefil Borehole ' 533 “} 6A

The Trefil site (SO 1236 1255) is immediately adjacent to one of
the collapée dolines or sinkholes which pockmark the Mynydd
Llangynidr moorland tract. These dolines are evidence of
considerable subsurface limestone dissolution and therefore it was .
thought likely that the borehole would encounter solutional voids.
During drilling fissures were met with but most evidently in the ’
vadose zone above the saturated limestone. Drill-foam and cuttings
were lost into the rock but apparently above the water~table.

In order to facilitate connections between the borehole and ‘any

" neighbouring karstic fissure system, the borehole was treated with

10 tonnes of hydrochloric acid (35%). Limestone consists

.

© All rights are reserved by the copyright proprietors. [SO11SW BJ 75 .]
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3.2.2

The Dros-y-Lynn site (30‘1212 1212) is some 490 metres to the SW of

| | b (|t
10, ‘ rri o | W2

. \ .Sou /éA
essentially of caleium carbonate which the acid attacks and ,
dissolves, Carbon dioxide gas is a major product of the reaction

~ and the pressure built up by the emission of this gas into the

capped borehole pushes acid into the surrounding rock where it ..
opens up the crevices through which it is forced. Some hours later

 when the acid is spent the borehole is uncapped and pumped to
waste. o '

During ‘the development and subsequent pumping test, large

,quantities of fine quartz sand with silt and clay were pumped from

this borehole. This sand fills the joints and fissures of the
limestone and is derived from the sandstones of the Millstane Grit
Series which overlie the limestones in this locality. The sandy
infilling is eonsidered to reduce the permeability of the limestane
by clogging solutional fissures and restricting groundwater flow to
karstic conduits.

Borehole development operations leading to the removal of this
sandy detritus no doubt enhanced the permeabi;ity of therlimeatone
in the immediate vicinity of the hole, but are considered to have
had negligible effect on the overall permeability of the aquifer as
evaluated by the pumping tests.

‘The Trefil bovehole construction details and lithostratigraphie log

of the site, interpreted from drilling raturns and geophysical
logs, are presented in Figure 2.

Dros-y-Lynn Borehole Soll / L&

the Trefil borehole on the downthrown western side of the Penwy-Fan
Fault (Figure 1.

~ The unstable ground eneountered by this borehole led to

aonsiderable problems during its construction. Initialky thé
shales of the Mi;lstone Grit sequence were found 1iab1a to slough

 into the hole and consequently had to be supported by permanently’

®
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CHAPTER 4 - HYDROGEOLOGICAL ANALYSIS AND INTERPRETATION So i /'M*?f |

TREFIL AND DROS=Y-LYNN

The pumping test results in the Trefil region indiéate that the

perennially saturated limestone is poorly permeable, with.
significant fissure development being restricted to the limestones
above the standing water table. Whilst the fissures act as

- conduits for rapid throughflow to springs and resurgences, they do

not provide a water bearing system at depths suitable for

'exploitation by boreholes. This is disappointing since the karst

terrain and the persistence and recession characteristics of the
Shon Sheffrey's spring argue for a greater development of
solutional fissures and secondary aquifer properties.

The borehole water level ét Trefil fluctuates markedly in reéponse\
to rainfall (Figure 5), the fluctuations being due to changes in
the water table rather than the plezometric response. recorded at
Rhymney Bridge (Interim Report 1979, Figure 13 and page 52).

In the Interim Report it was’ suggestad that a value of about 0.5%
was a reasonable estimate of the specific yield (interlinked
porosity) of the limestone within the zone of water-table ,
fluctuation. Owing to the absence of observation well data dﬁriag
pump-testing, it has not been possible to determine storage |
coefficients and the type of storage at the two sites, and hence
confirm or otharwiae the suggested va;ue. It 18 to be nated,
however, that from observétions of the water level resﬁonse at the

Trefil Site (a rise of 9 m following on 130 mm rainfall at Nant-y-
Buch) a value of specific yield of about 1% is indicated. It is to

be expected that deeper levels within the limestone aquifér have
less solutional voids and therefore a lower effective porosity..
Thiaéor indeed the elastic storage coefficient cannot be derived
from the existing data.. - .

© All rights are reserved by the copyright proprietors.
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and space available to store groundwater deeper in the limestone

" aquifer in the region is potentially productive. The borehole
" test pump, although it is eatimated that the safe yield of the -
. yield are presented in Table 5 and Figure T, whilst Figure 8 mudels

 that the rest water level of 79.7 metres is for a low natural rest
~water level, and that ‘the predictions utilise pumping rates and
 par1ads mueh in excess of the longest pumping test garried out (72

TABLE 5 - SPECTFTC CAPACTTY DATA FOR RHYDW BOREHOLE .S© =

naplojrraa

1, V _-Sm‘ { /é?A‘f“’@ rre
The water leval.response'beeordéd at Trefil confirms the apparent
rapidity of deep infiltration to replenish the aquifer and the
subsequent drainage from the uppermost water bearing levels of the '

limestone. Unfortunately the secondary development of pérmeability

has been found insufficient to justify a wellfield in the Trefil
region. ’ '

RHYDW BOREHOLE AND EAST BRYNMAWR . soutf 7

The pumping test results at Rhydw indiocate that the limestone
itself is hydraulically efficient, i.e. small well losses
(Figure 6), and the aquifer permeability appears moderately high.
The borehole was tested to 11 1/s, the maximum delivered by the

borehole is 15 l/s. The extrapolations used to estimate this

the pumping wabter level decline for various pumping pates. It
sha&xﬁ be noted that these predictions are based on the assumption

hours).

 PUMPING WATER. | SPECIFIC

RATE, Q LEVEL _ DRAWDOWN, s CAPACITY, Q/s .
(1/3) {m) (m) . ls/m
S -

1.2 s0.25 0.55 2.18

3.4 ' 81.35 1.65 2.06

o ems3 w83 186

1Mz 85.72 6.02 186

Mmoo 85.66 5.96 - 1.85

(Data for 120 minutes of pumping)
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DRILLING AND LITHOLOGY LOG BOREHOLE

CLIENT:- [ prosecT:- T couNTRY.-
WEL-SH WATER AUTHORITY S.E WALES GROUNDWATER STUDY : |
LOCATION -

- TREFIL, GWENT

CO-ORDINATES: - .
“ SO 1236 .1255

GROUND LEVEL:-
¢. 410m ACD.

LOG DATUM:-
GROUND LEVEL

RI&:-
FAILING CF 15

DRILLING “ETROD - ’
- ROTARY WITH DIRECT CIRCULATION

DRILLING FLUID:=
FOAM

REST WATER LEVI
€ ELy SZm(Eur(y September 1981)

 CONTRACTOR:-

GEO. STOW & CO. Lid.

BOREMOLE:~
NOMINAL 3
DIAMETER FROM . T
375mm GL 5.25m
270mm 525 8tm
156 mm 81 140m

: CASING/SCREEN:-
NOMINAL CASING OR stoT :
DIAMETER  SCREEN TYPE WIDTH FROM
310mm  JOHNSON e G.L
179 mm APY - .« 0:43

GROUTED TO CEMENT BASKET AT 56m

TO
5-2Zm
79.6Tm

NITTI"a

370H3409 114341
310H3¥08 D01 ADOTOHLIT ANV 9

TOTAL DRILLED DEPTH 141m i %
REMARKS :- -
Borehoie developed by Swubbmg o

T Adetift % B - G'{;

Acidization — lOtonnes 35%, hydrochlonc acid -
il

t 3

L4 3 v

xirg

—

& B

F

22
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) GEORGE STOW CO. LTD.

’
Waterworks Engincers 2 3 2 L

1]
[
e

READING ROAD — HENLEY-on-THAMES, OXON.

RECORD OF WELL (SHAFT OR BOREHOLE) ' 5 9

- DATE COMPLETED .18, September, 1981
BOREHOLE NO. TREFIL .
_ BORRHOLE R 232 /159"
— T
All depths to be measured below Ground Level
. y b

Work carried out for WE1ShwaterAUthori ty SQrrnennd ‘ 2?34_ .......... ,2'60
Locality (Exact Site) ... LL€fil, Nr. Tredegar, Gwent (N.G. Ref: SO 124128) S )l Sw
Level of Ground Surface above Sca Level (0.D.) ........ : m.
Dcpti\ of Shaft ........... , .................. m. Diameter mm.
Dcp(l"x of Bore  eeveens .l 4L, m. Diameter; At Top .... 162 mm. At Bottom 162 ................. mm.

: . ) .o ol

+62. 62§ 837" .

Details of Permanent Lining Tubes : .
Diameter . Length Inserted ’ Coel b G 4

. . . - above roun
......... 162 ... mm.| 80229 . m. Plain o Ni) o slotted | Top At..0e83......m BES%  Level
-------- :l‘tl-vnn'ooo'.l-u b ssassaurRatRsITRRERRREY N ” SeshsasarnitarrRAsIRRaRE " LT e L e e L IR L) =
........................ RC TR IO LoJ ERVORNO—— ” LRV "o
Water Struck at depth of (in m.) Not Known - Foam Drillin‘g:
Rest 1 of Water below Ground | 52.80 - cieenn. m, e _-‘t —n

s - R i s+ S
Yicld on ........ Three - - - :'::‘ test.” Pumping ...coocvvens 1,00 - litres per sec. .o........ “Date ... 12:9:81
- . a J N s em w41 A ———— s me e e e . . . .

Pump Water level 58.35 m. below Ground Level.
Time of Recovery 1. After 24 hours water level had recovered to 52.97m (subsequent
__step test pave the following results: Rate: 1.5 l/sec; W/L: 61.70m;

Rate: 2.20 1/sec; 63.49m.
Remarks

See back for Strata Record. - o
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- , DETAILS OF STRATA S o /[ S 7§
LOLOGICAL NATURE OF STRATA THICKNESS " DEPTH -
\iSSl FICATION (and any additional remarks) METRES METRES
HE AT Clay and stones 1.00 1.00
Sandstone .50 1.-50
Sandstone and grit 4.50 6.00
Clay 6.00 12,00
ae Shale 2.00 i 14.00
Sandstone 1,00 | 15.00
Alternative bands of shale and clay 5.00 20.00
Sandstone and quartz 12.00 32,00
Limestone -~ fissured 20,00 52,00
Circulation Jost between 52.00 metres and 81.00 metres. With no|returns permghent casing
inserted. BY "Feel" of drilling strata appeared to be fissured Jlimestone.
Grey limestone (from 81 metres) 9,50 90.50
CAL&gn»ﬂefouS Sandstone .- 1.00 91,50
/ ) Grey limestone 6.50 98.00
LR sAaNLE Sandy limestone 4,00 ll 102.00
Sandy shale 1.00 103.00
Shaley limestone 4.00 107.00
Tandstone and quartz - 1.00 108,00
Grey limestone 1.00 109.00
Sandstone and limestone 1.00 110.00
5ilty sandstone 2.00 I15.00
Shaley limestone 2,00 117.00
Brown/grey limestone 2.00 119.00
Carcareous mudstone 4,00 123.00 -
Black, fine carcareous shale 1,00 174,00
Fine to medium limestone 2,00 126,00
Grey very fine limestone 3.00 I79.00
B Grey fine limestone %.00 T33.00
Brown/grey fine to medium limestone 3.00 136,00
Grey medium limestone 4.00 II 140,00
Quartz with carcareous sandstone and shale 1.00 T4Y. 00
.ty TR Y iaeig Jeta
|
- ’ =
_ . |
Vil J 4 L ~ - H
¥4 »
C
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Figure 2

TREFIL BOREHOLE
CONSTRUCTION DIAGRAM

R TR

: Depth (m) - r—-315mm
F 0 = x @ 7 .. . Sandstone with
] ; v, L. 1i~.jquartz cement
N 30mm—= —’ e = i
[0 casing [4 %S'"y clay
Y [« ot = | Yery tine
E h i ‘A5 sl sandy siltstone
b L 270 mm s
¢ 20 9 1. | sandstone
“ e T=I-7 Dolomitised
: L 30 orCement g [ _T]timestone
i grout 8 L
i 179mm__|| 2 [ 1 _]Dark grey to black
40 ‘API. casing| % - limestone (tine ~med
: . : € - grained) occassional
; : , £ T clay/ shate bands
§ L. L
so RWL I g, £
E N / 1
L60 ‘Cement | @ 1 |
i basket .| 2 -
4 5 € |
i} -~ 70 -y 1 ]
: E : - -
o = & F -1
.: =i 180 [ 128 %
J © -
43 Grey to dark grey fine
e g 90 l T l 7] grained limestone with
[ K d [ o] some peliets
Lol
i @ Lioo o _ o]0
% T F] %.__11, Black shaly limestone
Y by £ Zrad Brown fine to med sandstone
S w e 156 mm -y ]
e - =
h" €
f 120 © =l e
H e alcareous mudstones
il [7)
: L130 6 | of Qolitic limestones
1}
i | o]
¥
% 140 2l Calcareous sandstone
% -1 , = and shale
{;:
i Horizontal scale : 1:10
i Vertical scale @ 1:1000
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GEORGE STOWCO.LTD, N 15245

Sl
Waterworks Engincers % 2

READING ROAD — HENLEY-on-THAMES. OXON.

RECORD OF WELL (SHAFT OR BOREHOLE) l 5 9

DROS-Y-LYHN WO, 2 B.K. DATE COMPLETED ......37.October, 1981
%

All depths to be measured below Ground Level

Work carried out for WGlthCutAuﬂlori L5 A .50 ........... 12 X ]2— 0 9

Locallty (Exact Site) . LTxefil, Np.. ““m; mta ..... {N.B..Ret.. m;muz-) ....... K=YeWRE M=1VNE /7 P

Level of Ground Surface above Sea Level (O.D.) v, m.

Depth of Shaft  ....ccovviicrircrriciienss m. DI2aMEter covrnreemercerisensnsiesssssssnnnnns mm.

Depth of Bore ... 187 ................ m, Diameter: At Top ........ 164........ mm. At Bottom 162 ............... mm.

’ : "

S13-55 p 637

Details of Permanent Lining Tubes

Diameter ' Length Inserted b Ground

' above roun

............ 162 mm.| .. %19 ... m. Plain oo IA . m.  Slotted Top At .....0.e50....... m¥IIRN  Level
»” ” »” " ”

Water Struck at depth of (in m.) 26 00 metxes .

Rest Level of Watcr,;‘l;: Ground Level 24, 37 m.

Yield O vovereerereeneneneoncensronens Hours test. Pumping ............. litres per s€c. ...ccuvviisisenes Date .cooicrinimiinsiiinnnes

Days

Pump Water level ovriccnnnciniinniiins . m. below Ground Level.

Time of RECOVETY.iiinmuiniiniinnnensinmsianeenrmmoisiniisisssenenne

Remarks ..Submersible Pump ins t.e}.l..ﬂd and tests of. ﬂmn dunmm SAREAed. onk. But..............

.................

.................................

ab.ndonﬂl .

.......................................

See back for Strata Record.

1 © All rights are reserved by the copyright proprietors. [SO11SW BJ 76 .]
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DETAILS OF STRATA

3

JX::,Gi;)LOGICAL RO .‘-:M-* NATURE OF STRATA THICKNESS DEPTH
-ﬁ}:‘ ‘;SIFICATIOI\{' " . ” (and any additional remarks) METRES METRES
[ "] Clayey “topéoil 1.00 1,00

“ | Brown, fine silty sandstone 5,00 6,00
| Brown, fine to medium sandstone and quartz 1,00 7.00
Grey shale 2,00 I 9.00
Dark grey shale 1T.00 20,70
Browm, grey silty shale 2,70 22,70
Grey, with traces of brown silty shale 12,90 34,00
Brown quartz sandstone 6.00 w400
Crey cElTarsous samdy mudwtons 4,00 —48500
Buff and grey/bu¢f calecareous sandstone 7,00 55.00
Coulon: | N Tey calcareocus siltstone 5. 00 60,00
Grey calcareous silty shale/mudstone 9.00 695,00

pale grey cilcareous sandy Iimastond between 84
and 35 metres). 48,00 II7.00
W“m ) 6506 123,00
¥ /ool1tiE Iimestone 16,00 139,00

" “ clay/sRils 1,00 140,00
Grey, Iine limastone 2,00 142.00
PElE grey Iine limestone 10.T0 152,00
Pale dark grey fine Ilmestone 4,00 156,00
Very pale grey limestone/oollitic T1.00 167,00
Hedium grain, grey limestons 8,00 175,00
PR dark grey limestone %00 179,00
Dark grey Iine Ilimestone 8,00 I87.00
. {osa
L\
- "\ v
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WATER RESOURCES BOARD W.R.B. REF. No. 5010 /60
WELL RECORD SHEET 1 _ '
R.A. LICENCE No,
I. WELL IDENTITY NATIONAL GRID REFERENCE ........ SO . 372 bt . oooioiieieieiieciseesnsaens e eem e
i R A AU by e =
well at _~Qp\s,,¢':y,:_,@4n...[m.2.6#} ..................... 1aGa8s REF. NOu. . i iiiiiiiiiiiiiirsrieereerenmeseesssmecmrenmsenaarees
........................................................ REVERAUTHORITY - .- LWELON. . LIQE. ﬂ(&/ﬂaﬂ@
TOWn. ... TVCAU o AL THOWGAL ..vororeers HYOROMETRIC AREA............ YT OUO
County .......... GUICPRE ... eneseee e, SUBCATCHMENT - eeeeeeeeeeeeeee e eesiareos e, _
Owner of well (UCLOR. (IS HUEROWLY ... '
well made by...... ﬁg@&h«! [ 37 - DAte Of SINKING, .orvviiiiieeieimecinee e eerrc s e
INTOrMAt 1ON TrOM . ciiiiieriririnercrnrr e em e s e s sre e e e DAt FECEIVEL. . i coocreiriceire et eere e et e mrve s e e e
2. WELL DESCRIPTION
Level of ground surface ......¢.. 393 ... ... me IT well top is not at above™ ............occcovecimrinninen, I
above sea level (0.0.).....ooioimiiicieeiiinenn. ft. ground level how far below ... tt.
.................................. m. teverraennnrananneeeerneens M, o . mm,
Shatft deep; Diameter at top ; at bottom
.............................. ft. R NUUPRRRI . 08 in.
ABF. M e, lAZ............. m.o LER........... M.
Bore deep; Diameter at top ; at bottom
............................... ft. R 1 T T
DELATTS OF NEAGINGS | i iriiiiiiiiiiice e iettevtee e eieeesesbeesoresatersnreattessssssssaessnssesnsesamreeransssmennnnnin e eeiatirerrrrban
DETAILS OF PERMANENT LINING TUBES
........... m. WO, FEOOER e o cerveveseees T, .
Length ; Diam. A M Slotted ; Diam, ; Top %’ ‘gifrface
PTAln  ceeereenereen ft. in. e Lo s PNy eeceeeenes ft.
Length
FQREM L3P, SToltediinn ML g L e m. . ar
Length ; Diam. ; AL ; Top % surface
Plain . ... ft. M. evccmeeees L T in. S | )
............... U R 1119 l—engtvh P £ 11 Diam [ |11 FTTTTTTTITE | M above
Length ; Diam. ; Slotited H : y Top surface
Plaln e e i fte T P t1, betow
DELATTS OF WBT Y ST BN iiieireiererusiecuntemreaaensenassnrsensosssnrsmrensonstosessnnsnnnsennibbs st BEsartastassnssvessnssrrymssnsrmmsbisusstanrnssnsrness coes
DETAILS OF REST WATER LEVELS " DURING CONSTRUCTION )
water struck at depths of | 2. 0. MBI .....c.oeeeeieeeercrrerrreennesnerane s nsannenen o below well top
..... 2.0.'0@ .. M. above® 0.D." U | 1 '
rRest level of water . beTow well Top when bore " deep. Date
...................... M. al . hd . m.
Rest level of water o 'Bg‘?%%' W%]'?‘Top when bore N deep. Date
Rest level of water _ 2 .-ry m. rereereennrarasiinnin m.
on completion of TR #" #F' deep. Date
bore elow we ©Op when bore
..................... ft. ST | 1
Method of drilling . /AMQAY. Louth.... RUEE ..Ul QudOtrdin e eeeeeesetses oo snarai st
Brief detalls of well development e.g. acid treatment BlCa dervreeenressias
* delete as applicable (18127/1)
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DETAILS OF PUMPING TEST

/s
Water ]eve‘ ............... m. a Ovel we]] t .............. mu e mesamssesaeeii
b-QT— op to below well top, pumping at
depressed from . ft, OETOW T foo galls/hr.
vater Jevel s - Mo above® e L L e Me e, 1/s
depressed from BeTow Well top to below well top, pumping at :
.............. ft. voreeiereneny. Fla veviiiine galls/hr,
water 1evel ................. M. above- ................ Ma e 1/3
well top to below well top, pumping at
depressed from .. r¢, DeTow TR feoo galls/hr,
suction at- ..o oivnneee ft. below well top. Capacity of pump......: /s Test from..../...[1%....t0... L. f19 . .
galls/hr,
DETAILS OF PERMANENT PUMPING EQUIPMENT
Make 8NGO LYPE.......coooiiiiiie oo Motlve Power . . . ...
1/ R 1
capacity ........... .galls/hr.  suction at below well top.
............... ft. .
3 » ‘
Amount pumped.... ... ... .. . digde Pumping for ..........cc.oovven. hrs. /day,
galls/day.
3 ook 3 Ivear
m” /we ar
Estimated conSUMPLion .........cocoerveiiieeron. ﬁfﬂ%‘é& ................................................................... gET'{ls%ﬁ
o
3. WELL DATA
WELL USE. Abstraction D , Recharge D , Observation D , Disused D , Filled=in D

WATER USE. Public SuppIyD, Industrlall:l, irrigation D, AgricuItureD. DomesticD, Unused;D, Misc.D

WATER LEVEL OQBSERVATIONS

Rest water Level Pumping water Level Depression Rate of Pumping pate
....................... Me e mar e Ma F N m. e e ra ey, ]/s

@ 0.0, 0.D.
......................... ft. evrrrree e T emrere e T ceveereeninee . galls/hr,
......................... M. R | | ™ DU | | Y rrtramaeangnans reae . ]/S

©) 0.D. 0.D.
......................... ft. wevreernpereaaaceeenen: T TR | ISR 1-1 & 174 Y

- m. " m. llllllllllllllllll m.

@ ........................ 0.D. 0.D. 1/s o
........................ ft. TNV | 2% LTt .. galls/hr.
......................... M. eevrimeeerenes raerese. (e rereeeeriiieree. Ma rererssiresinre e V8

® 0.0. 0.0, .
......................... ft. IO £ 1 ftol i gals/br,

GEOPHYS1CAL DATA AVAILABLE

Resistivity IE Cconductivity D Temperature D "Any Other 10gS... QMARA .......cocoommiiiniinriniireen

PARTIAL ANALYSIS DETAILS In milligrams per Iltre

pate TDS Tot H Carb H Non=Carb H Alk S04 €l EsCa

.......................................................... e ssnsssaaaransnsnnaafumsasnnnanannnanasadhannaanaasansnnaannnfanaiiaraatassastasamiananannranannrnnr I PR B I AR A ARy

Site marked on: 1 Inch (print).....iin , & inch (master).....ccoeereeiirennn. 29 INCN oo _

(use symbol and glve data)
(18127/1)

© All rights are reserved by the copyright proprietors.
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SOURCE W.R.B. REF No.
WATER RESOURCES BOARD R.B. REF No 500t /6
WELL RECORD SHEELZ
R.A., LICENCE No.
Y. HYDROGEOLOGY
Topography AT WELL SITE
Local depression D , Flat surface D » HI1T top D , Hiliside L__] , valley bottom []. Terrace[:l
— ﬁw
MAJOR AQUIFER ., irirersuiiirsinerrisssinbonrinnsvsrsnerssriesrossessnsassssnsssssarssassossssnssen LEEhOTO0Y (\vveeneiceieec e eeee e e e mmrermrr s ea e
......... 6.5......--. M. ........-t'.?-g........ Ma
pepth to top of aquifer " Thickness penetrated r
........ &2. P || Y nnmmimisirinisasrians MM
Top of aquifer “ H Total thickness of aquifer "
.......................... t. vevrernnresrrererreserns The
mzﬁdax"
Coefficient of storage . ..........coocovccvvvrrevsnnnn. TransmisSSIVILY . vieercaseorereeocresiesnamisisrnnns galls/day/tt,’
MINOR AQUIFER i, e ieteearens e raenneennenserereas LIEholOgy | . e ceeeeee e
...................... M. _.ma
bepth to top of aquifer rt Th!ckness penetrated rt
I ....................... M. %%g‘ T t 1 thi K ' lf ...................... Ma
Top of aquifer ota ckness of aqulfer
P a vverernrrasrsnnnreans Tho o dmm et narne ft.
. . m2/day®
Coefficient of StOrage .........cccecvvvsericuscmmnecniiiineen. Transmissivity ..o garis/day/ ff.:
= ey
ADDITIONAL NOTES:
* delete as applicable " RR 18127/1/2173 5m 5/71 TP
&
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5. STRATA

8 m

CLEgg‘fOF?égf\r‘fon -NATuRE- OF STRATA THICKNESS DEPTH DEPTH
METRES METRES IN
— Chiuyey logsenl LcD I
Bumfus, silly sandotena <. b
(AULLSTOWE L Reson fant B0 oiddiidsd uncisting tundd Q160k, ) 3-0p
M_Q&Z.____Q@_Mn 9. rn 2
Borh. Goyy oade 1'eD 20 o
Buoa gy suty shals 2.6 22-p
0%y, uikh biacan OFf Lo s:lpy <hals. 12 3¢.cp
e BN Q 11048 SnCURIDAD, 6o )
Grey el Qrerus 2Anay  susldinns 4.0 y2.co
(2nnse b | Budl tnel gy) bl datcaren Sondtinng 2D A )
| LB rpale |y Quaneemin SUSme <o bo-c
Gréy calcardun by ShOl faucisione Q. A9 D
wmm_ﬂmw
and palg grdy CQlorinen ancly limiolend
\othiton Bu ond P smeg) Lo n 3@
G0y QUMD M110IY 6 B IR
£ 16 -cn 1. &
By QN0 o/ hale [ 10
Grey , ke Limdlrne 2. ¢ 142 -
' 16 §2 -0
fote. aork grey  fAme ameore 4 - | sk -on
veny pals grey WM«: I @ 168 - o
| Mgaiom. grin grey Rsome on | A<
mactiin gwn dom Yoy miciorg . boon | 199
Qurk gréy pué Gymsdioe 153 -

RR 18127/4/2173 5m 5/71 TP
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CHAPTER 1 - INTRODUCTION ; }fbwuﬁdvﬁwﬁ/awfﬁff}“ /?@?Z .

1.1 SCOPE OF THE STUDY
The Carboniferous Limestone cropping out in the north east part of
the South Wales Coalfield basin has been the subject of

hydrogeological investigations since August 1979.

‘The first phase of the study was a preliminary reconnaissance of

the region extending from the Neath Valley in the west to the Afon

| Lwyd Valley in the east as described in the South East Wales .
Groundwater‘Study Interim Report (December 1979). This
reconnaissance racognised six areas where the potential resourees
Juatified more detailed study.

The Authority chose for further investigation three areas where
high costs of the present supply together with proposed industrial
development made additional local Sources attractive.  Two of these |
. areas were within the Heédseof-the—valleys bégioh; Trefil, north of
Tredegar, and Clydach Bridge, east of Brynmawr. The third area
comprised the Afon Lwyd Valley north of Pontypool. The second
phase investigatiéns\examined these éreas in more detall but
‘without resort to drilling. The dearth of subsurface informatién
made it apparent early on that exploratory drilling would have to
be undertaken to investigate more fully the properties of the
limestone aquifer, and tender documents for a drilling contract
were accordingly prepared in May 1980. The second phase findings
are presented in the Soutﬁ East Wales Groundwater Study
Reconnaissance Report (September 1980), in which details of the
proposed drilling sitea are also given.

The third phase of the study comprised an évaluation Qf’drilling
contract tenders (April 1981) and the construction and testiﬁg of
three exploratory boreholes by a drilling contractor under the
supervision of Howard_ﬂdmphreya and Partners. The resulis of the
drilling programme are presented in this report, and the locations
. of the boreholes are shown in Figure 4.

8 © All rights are reserved by the copyright proprietors. [SO11SW BJ 76 .]
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LOCAT‘:ON OF EXPLORATORY BOREHOLES
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CHAPTER 2 - CONCLUSIONS AND RECOMMENDATIONS
5.1  GENERAL

~ The exploratory boreholes have enabléd an assessment to be made of
the properties and development potential of the limestone aquifer
at Trefil and East Brynmawr. The boreholes have adequately met
their primary objectiveé but the findings in terms of resource .
‘potential have not been all that was originally hoped for.
Nevertheless, development of the'limestdne aquifer appears
practicable in the East Brymnmawr area although the region around
Trefil should not be consldered furﬁher for groundwater development
by boreholes. Y |

2.2  TREFIL AND SHON SHEFFREY'S

The pumping tests at the two sites have shown that specific
6apécities were low and that yreilds greater than 2 /s could not
be sustained for long periods. From the tests, it can be concluded
that borehole yields will be small less than 1.5 1/s with
eorresponding drawdowns of 10 m or more. The pobr productivity 6?\
the aquifer does noﬁ thehefore justify groundwater development in

this area.

2.3  EAST BRYNMAWR

The Rhydw borehole encountered suffieiéntiy productive atrata for - ;

groundwater devélopment to be practicable. From an analysis of the .

test data it appears that the borehole at this site may yield.
between 10 and 15 1/s with corresponding drawdowns between 6m and

11 m. Because, however, the test was undertaken in December when

the level of the water table was not at a minimum, the estimates

should be confirmed by further pump~testing at the end of the

summer. The test will confirm whether groundwater storage in the

area is transient or permanent. - ' h

[ &

11 © All rights are reserved by the copyright proprietors. [SO11SW BJ 76 .]
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2.4

‘through the limestones to the Clydach Valley fre

Sotl /64 N e b [rzob

’u- f\ 7

Previous investigations (1980) found that groundwater drains
a large
infiltration area and the potential resources eomp:ise gome 110

1/s. 1t would therefore appear possible to exploit the aquifer at‘

abodt 50 1/s by one or more boreholes providing the permeabiliby'_
and nature of storage are favourable. It is conaidered that about
3 to [ production boreholes would be required, although there is a
good chance of a smaller number depending on the productivity of
the aquifer in the E. Brynmawr area. On the basis of the
transmissivity obtained from the test and assumed parameters af4

geometry, pumping water levels may be about 100m below ground level.
corresponding to 250 - 260m A.0.D. \

RECOMMENDATIONS

In the ;ight of the results of the exploratory drilling programme,
it is recommended that consideration be given to groundwater :
development in the East Brynmawr region. Before further drilling

- for produation'purposes is undertaken, however, it will be

necessary to confirm the assumptions which have been made in the

hydrogeological analysis. In particular, therefore, the following '

courses of action should be taken:-

a) regular measurement of wéter levels in the Rhydw borehole by

either twice weekly dip meter readings or, preferably, by
‘autographic recorder. The prineipal objective would be to
confirm that the rest water level of 79.7m.b.g.1. represents a
low natural level {an assumption which has been made on the
basis that the aquifer had received little replenishment during
the driar than average summer of 1981 and the area was
experiencing freezing conditions at the time of pump testing).
‘Water level monitoring would also provide an indication of the
rate of responaé of natural water levels to rainfall, and
consequently an assessment of the nature of the flow»system

. feeding the East Brynmawr area. .

© All rights are reserved by the copyright proprietors.
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5. 77
b) an additional pumping test on the Rhydw borehole towards the

end of the 1982 dry summer conditions i.e. when the natural
water table is at a minimum, This test, at the maximum rate

possible for the test pump, should continue for seven days, in

order to confirm the extrapolations utilised in this report for
yield determination.

¢) Gauging of the Ffynnon Gisfaen spring both before and during
 the pumping test, in order to assess the effects of grcundﬁater
abstraction on the spring discharge. It is evident that
pumping will be at the expense of naﬁural_outflow from the
aquifer, but if the borehole(s) intercept water moving .
southwards below the\CIydach gorge to the Afon Lwyd valley,
then the effect on Gisafaen may be insignificant. '

+ In the event of satisfactory results from these investigationsf
~ then consideration should be given to the drilling of a large

diameter production borehole lined with a 10 inch casing and
slotted casing near the existing expldratpry hole at Rhydw, and its
subsequent pump testing to confirm the maximum yield obtainable

from this borehole and from future boreholes in this area. On the

basis of" these results the precise number of boreholes required tb
deliver 50 1/sec can then be determined.

© All rights are reserved by the copyright proprietors.
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CHAPTER 3 - BOREHOLE DRILLING AND TESTING

3.1

Mo 19 {vz.o? |

6. . Soil [6AtB
B
GENEﬁAL

ALl three boreholes were drilled by the diveet-circulation rotary
method using tricone bits with tungsten carbide inserts. On

occasions hard formation rock-bits were used. The Contractor

(George Stow & Co. Ltd of Henley-on-Thames) pﬁovided two rigs, a
failing CF 15 and a Bueyrus-Erie 2MOO~R. The latter more powerful
rig proved better suited to the graund conditions as it handled
heavier drill-pipes and gave well aligned and very plumb holes..

Whatever the rig and drill-pipe, heavy stabilizeré,were used above

the bit in order to avoid excessive drift and vibration.

Each borehole was drille@ in two stages as laid down in the
Cantréct specification (1980). Firstly the upper section was
drilled and logged (S.P., Resistivity, Gamma and Caliper) and the
casing 1hsta11ed.énd grouted in place When the grout had hardened,

 the lower section was‘drilled by running the tools through the

casing and drilling on beneath. The lower section was then logged,
and the'borehole developed and finally pump tested. At the surface
the casing protrudes about half a metre, has a flanged bolted cap
with an access plug and is set in a concrete block. Table 1
presents a summary of the borehole canétruetion details.

The three exploratory holes were designed to be test pumped ta E

- assess borehole yields and to obtain a measure of aquifer

transmissivity. This was done in each case in spite of the
collapse of the hole at Dros-y-Lynn which seriously curtailed the
test programme. Owing to the absence of obervation wells it was
not possible to estimate storage coefficients. Tables 2, 3 and 4
show the tests undertaken and provide a summary of the results
obtained from their analysis. The individual test plots prepared

. by Jacob's method (reference #) are presented in the Appendices

together with the test data.

© All rights are reserved by the copyright proprietors.
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The Appendix to this report includes the detaiied records of the

investigation, and this chapter is therefore concerned only with
the more significant aspects of the drilling and testing programme.

TABLE 1 - EXPLORATORY BOREHOLE CONSTRUCTION DETATLS

COLLAPSE

,Sm(/g,,q Soti jeg —SE’U/?’_
BOREHOLE TREFIL DROS-Y-LYNN - RHYDW '
Grid Reference S0 1236 1255 S0 1212 1212 S0 1994 1244
Ground level e 410m ¢ 393m ¢ 353m
m AOD : \
UPPER HOLE 0- 81.0m 0~ 72.0m 0 - 111.5m
250mn \ . '
LOWER HOLE - 81 = 140.0m 72 - 186.0m  111.5 - 220.0m
156mm : '
TOTAL DRILLED 141.0m 188.0m 220.0m
DEPTH :
179mm API 79.Tm 70.8m 110.0m
CASING TO |
AT
TOP OF LIMESTONE 25.0m 4% ,Om 105.0m
STRATA AT
. REST WATER  52.0m 23.0m . 79.0m L
LEVEL (Early Sept. '81) (12-10-81) (10-12-81)
REMARKS BOREHOLE COLLAPSED
CLOSED BY BELOW 190m

N.B. All levels to below ground level

© All rights are reserved by the copyright proprietors.
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TABLE 2 - PROGRAMME OF PUMPING TESTS
- START . PUMPING DURATION DURATION
BOREHOLE . DATE RATE OF RECOVERY
: (1/8) (HOURS) (HOURS)
TREFIL 8. 9.81 o 2.2 6 6
14, 9.81 1.5 10 - 63 .
15. 9.81 2.2 6 6
’ 1\6& 9.81 0166 6 6'
DROS-Y-LYNN  15.10.81 - 0.8 6 6
RHYDW = 10.12.81  1.2,3.4,9 63 6
24

14,12.81 11 72

TABLE 3 ~ SPECIFIC CAPACITIES

PUMPING DRAWDOWN SPECIFIC DURATION

BOREHOLE RATE CAPACITY . OF TEST

' (1/s) (m) (1/s/m) =~ (hours)
sott[ea TREFIL 1.0 2.6 0.41 72
|  DROS-Y-LYNN 0.8 1.17 0.68 6
RHYDW. ~  11.0 7.8 . 142 72

© All rights are reserved by the copyright proprietors. [SO11SW BJ 76 .]
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| TABLE 4 - TRANSMISSIVITY VALUES DERIVED BY TEST ANALYSIS

{JACOB'S METHOD)

SELECTED

BOREHOLE - PUMPING RECOVERY 'REPRESENTATIVE
\ ' VALUE -
TREFIL - 10
| - 6
10 8 10 n2/4
1.5 12 o
4.5 10
5 | 5
DROS-Y-LYNN = 32 51(11) 35 m2/d
| RHYDW 173 158 | |
\ . 166 , 134 130 m?/d
| 127 - 130 T |
RHYMNEY - ‘ - 10-20 m27q (1)

3.2

3.2.1

- (1) Reference 3

BOREHOLES IN THE TREFIL REGION (TREFIL AND DROS-Y-LLYN)

Trefil Borehole ' 533 “} 6A

The Trefil site (SO 1236 1255) is immediately adjacent to one of
the collapée dolines or sinkholes which pockmark the Mynydd
Llangynidr moorland tract. These dolines are evidence of
considerable subsurface limestone dissolution and therefore it was .
thought likely that the borehole would encounter solutional voids.
During drilling fissures were met with but most evidently in the ’
vadose zone above the saturated limestone. Drill-foam and cuttings
were lost into the rock but apparently above the water~table.

In order to facilitate connections between the borehole and ‘any

" neighbouring karstic fissure system, the borehole was treated with

10 tonnes of hydrochloric acid (35%). Limestone consists

.
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DROS-Y—=LYNN BOREHOLE '
CONSTRUCTION DIAGRAM
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pthim) ;| 309 0D phofe.
[~ B s ; aro:’vn
. pet ™ 4 -] sandstone
L I3 } A3
10 - #10mm casing —F] 24
\ ' k2 v
om
420 RWL. o v N Grey shale
_____ * (12-10-81) — . o :
r~30 199 men Jo-Cement ﬁ -'g
< e ~ad 4} grout’ £
F 4| APicasing |0 E| ¢ :
-40 N, M El & Calcareous
‘ “g\. ‘I‘ b I mudstone
go \l "/4 u.c\*mem ;3 g Limestone
basket e n
: €l Siltstone
- 60° 270 m e IS and shale
- Rl e
y W
=70 i S [T+ Black’ .
; I ll limestone
80 ’
. @ Pale grey
Y limestone
Y Black {imestone
-;IOO : 1.23] with shale bands
_ . —;~: =
) % H . 1
110 - £ A1 . 1
=
¥ 1 1
120 o iy I |
£ wo — 1 Grey calcareous
1H6mm B .| mudstone
3 S
- | B
~140 £ i
b3 ] i !‘ Limestone
150
- 11
60 v , TSN olitic 7
, : , " 156mm ’ i el ' ’ ll(]ﬂ fimestone
Ele 1
170 *le 1.1
e | :
':i 1
. J-180 0 ° ] Calcareous’

=] siltstone .

188
7199

Horizontal scale: 110
Vertical scale : 131000
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~ became clogged. After the drilling was completed and the
,programme was eventually curtailed by the closure of the hole with

- The details of construction and lithalogical log for this borehcle

" rhe drilling at Rhydw was started by the CF 15 rig, which was later

"~ In the limestone the polymer drilling fluid was lost ab 1&3 fetres

out.

nrs (orr

1. rrp ) 0l

_50!:/65
grouted casing. When drilling resﬁmad for the lower section, the
limestones were found to be muddy. and these too proved liable to.
fall in, although no major fissures were encountered. Infalls
sloved the progress considerably as the debris had to be cleaned
out each morning before drilling could be resumed and often the bit

development work was done the instability of the hole within the
muddy horizons became progressively worse. The pumping test

infall debris.

are presented inﬂthe Appendix B.
RHYDW BOREHOLE o Sott |7

The Rhydw site (S0 1995 12&&) 1ies some 8.5 kilometres to the east
of Tpefil, and the drilling was intended to pravide 1nformation on
the limestone aquifer in the East Brynmawr/Clydach Bridge area. As
anticipated from the field investigations the limestone in this
locality 1ies much deeper than at Trefil, with its surface abaut
105 metres beneath a cover of Coal Measures and Millstone Grit
strata, which proved to be hard ‘drilling.

replaced by the 2400-R when it became available from Dros-y-Lynn.
At 14 metres, a void was met and drill-foam was lost; cutting
samples were not pecovered between this depth and 62 metres.

Temporary casing was then 1natalled to support the tcp 21 metres ’
and this effectively bloeked off the superficial voids and fissures'
so that drilling fluid and cuttings were obtained at the surface =
once more when the zuooah commenced drilling. ' o

and the hole was completed to 220 metres using drill-foam. Below -
about 190 metres the borehole was closed by collapse and in view of
the experience at Dros-y-Lynn it was decided not to clean this part

© All rights are reserved by the copyright proprietors.
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CHAPTER 4 - HYDROGEOLOGICAL ANALYSIS AND INTERPRETATION So i /'M*?f |

TREFIL AND DROS=Y-LYNN

The pumping test results in the Trefil region indiéate that the

perennially saturated limestone is poorly permeable, with.
significant fissure development being restricted to the limestones
above the standing water table. Whilst the fissures act as

- conduits for rapid throughflow to springs and resurgences, they do

not provide a water bearing system at depths suitable for

'exploitation by boreholes. This is disappointing since the karst

terrain and the persistence and recession characteristics of the
Shon Sheffrey's spring argue for a greater development of
solutional fissures and secondary aquifer properties.

The borehole water level ét Trefil fluctuates markedly in reéponse\
to rainfall (Figure 5), the fluctuations being due to changes in
the water table rather than the plezometric response. recorded at
Rhymney Bridge (Interim Report 1979, Figure 13 and page 52).

In the Interim Report it was’ suggestad that a value of about 0.5%
was a reasonable estimate of the specific yield (interlinked
porosity) of the limestone within the zone of water-table ,
fluctuation. Owing to the absence of observation well data dﬁriag
pump-testing, it has not been possible to determine storage |
coefficients and the type of storage at the two sites, and hence
confirm or otharwiae the suggested va;ue. It 18 to be nated,
however, that from observétions of the water level resﬁonse at the

Trefil Site (a rise of 9 m following on 130 mm rainfall at Nant-y-
Buch) a value of specific yield of about 1% is indicated. It is to

be expected that deeper levels within the limestone aquifér have
less solutional voids and therefore a lower effective porosity..
Thiaéor indeed the elastic storage coefficient cannot be derived
from the existing data.. - .

© All rights are reserved by the copyright proprietors.
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and space available to store groundwater deeper in the limestone

" aquifer in the region is potentially productive. The borehole
" test pump, although it is eatimated that the safe yield of the -
. yield are presented in Table 5 and Figure T, whilst Figure 8 mudels

 that the rest water level of 79.7 metres is for a low natural rest
~water level, and that ‘the predictions utilise pumping rates and
 par1ads mueh in excess of the longest pumping test garried out (72

TABLE 5 - SPECTFTC CAPACTTY DATA FOR RHYDW BOREHOLE .S© =

naplojrraa

1, V _-Sm‘ { /é?A‘f“’@ rre
The water leval.response'beeordéd at Trefil confirms the apparent
rapidity of deep infiltration to replenish the aquifer and the
subsequent drainage from the uppermost water bearing levels of the '

limestone. Unfortunately the secondary development of pérmeability

has been found insufficient to justify a wellfield in the Trefil
region. ’ '

RHYDW BOREHOLE AND EAST BRYNMAWR . soutf 7

The pumping test results at Rhydw indiocate that the limestone
itself is hydraulically efficient, i.e. small well losses
(Figure 6), and the aquifer permeability appears moderately high.
The borehole was tested to 11 1/s, the maximum delivered by the

borehole is 15 l/s. The extrapolations used to estimate this

the pumping wabter level decline for various pumping pates. It
sha&xﬁ be noted that these predictions are based on the assumption

hours).

 PUMPING WATER. | SPECIFIC

RATE, Q LEVEL _ DRAWDOWN, s CAPACITY, Q/s .
(1/3) {m) (m) . ls/m
S -

1.2 s0.25 0.55 2.18

3.4 ' 81.35 1.65 2.06

o ems3 w83 186

1Mz 85.72 6.02 186

Mmoo 85.66 5.96 - 1.85

(Data for 120 minutes of pumping)
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GEORGE STOWCO.LTD, N (5245
Waterworks Engineers 232 '
== 232, B
RECORD OF WELL (SHAFT OR BOREHOLE) . 5 9 |

DROS"Y-LYNN NO. 2 B.Hi

——232)150 B

DATE COMPLETED ......37.0ctober, 1961

All depths to be measured below Ground Level

Work carried out for ...WeLsh Water Authordty ... oo 30 XLV LS 1 "
Locality (Exact Site) ...TXef41, Na. Tredegar.s. GWARE..... (NaBo..Bef....50,122122)....50.. 1L SM.....ccooecene
Level of Ground Surface above Sea Level (O.D.) coiiinciiiireiiesensnsnenisiisesssssasissnsses m.
Depth of Shaft  ...ccccviniviivinviennns m, DIiameter cuuueminsmsonienns crevernnens mm.
Depth of Bore  ........ 187 ................ m. Diameter: At Top ........ 164....... mm. At Bottom .Y S mm.
"

S13- 55 g 637
Details of Permanent Lining Tubes .
Diameter Length Inserted

above Ground

e 82 .| L T2219 m. Plain | . NAL....m. Slotted | Top At...0u50..... m¥KN  Level

" »” " ” "

Water Struck at depth of (in m.) 26,00 metres

Rest Level of Water below Ground Level ... 28087 o m.
Yield ON cvveveeeverercesnsensorsssssss Hours test. Pumping ... litres per sec. .....oivnunee vave DAte wereniiiniiiiirniinins
Days
Pump Water level ...vvininimnincniieennn m. below Ground Level.
THNE Of RECOVETY riiirieiicaresanessomnesssnssrrneissssesssnasisansesnsatasns s sssn et s 14 8es 00 beRIaeH808088 000 T 08 AR e Ee e E e E e b L AN e Ae b aneAeb e ses s eababesbaresiaasantassaanssssbussrtans
Remarks ..Submexsible Pump installed and tests of short.duxation. carzied.ouk.husk........

....................

..............................

--------------

aba ndonaa .

See back for Strata Record,
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DETAILS OF STRATA

e ea—— o

GEOLOGICAL

So 1(5»\.//7é

_ NATURE OF STRATA THICKNESS DEPTH
CLASSIFICATION (and any additional remarks) METRES METRES
Clayey topsoil 1.00 1,00
= Brown, fine silty sandstone 5.00 6,00
) Brown, fine to medium sandstone and quartsz 1,00 7.00
M Grey shale 2,00 9.00
Ei%i?i‘mﬂe Dar{: grey shale IT.T0 20.00
Brown, grey silty shale 2.70 22,00
Grey, with traces of brown silty shalé€ 1200 3%.00
_____________ Brown quattz sandstone 5,00 44,00
Grey ¢OltaTeous samly mudytone %00 H %8 00—
Buff and grey/BﬁE} calcarsous sandstone 7.00 55.00
, og | Grey calcareous siltstone 5.00 60,00
| A e STIONE Grey calcareous silty shale/mudstone 9.00 h 69.00
BIack I3mestoné (SHALSy Trom 91 To 98 WATIEs a1
pale grey calcardous sandy limestone Detween o4 H
and 85 metres). &8, 00 117,00
CIey calcarsour mndstone G500 173,00
" " ” 7601TtIc IImestone 16,00 139.00
" v clay/shale 1,00 140.00
Grey, fine limestone 2,00 142,00
Palé grey I1ne Iimestone 10,00 15700
Pale dark grey fine Timestone 4.00 156.00
Very pale grey limestomne/oolltic 11.00 167.00
Medium graln, grey limestome 8,00 173.00
l " dark grey limestone 4.00 | 179,00
Dark grey fine limestone . I87.00

o

M

s |

/SR
U

Ry~
S~

(\

SRt

By
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- - Figure 3
DROS-Y—-LYNN BOREHOLE
t CONSTRUCTION DIAGRAM
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APPENDIX B

Environment Agency data
request



Date: 08/03/2022 Our Reference: EI111528

Search Details
Map to show the location of Discharge Consents within 2km of the site of interest
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Active Discharge Points @ Active

®  Not yet effective
Main Rivers N




The following tables contain the results of the search :

Active Discharge Points

1 Consent No (or Folio Number) : AN0258201

Date Consent Document Issued To Holder(s) : 1995-05-16

Date Consent Becomes Effective : 1995-05-16

Comments : NON - TIDAL WATERCOURSE

Long Name Of Site : TREFIL QUARRY TREFIL NEAR TREDEGAR

1st Line Of Address Of Discharge Site : TREFIL QUARRY TREFIL NEAR TREDE
2nd Line OF Address OF Discharge Site : TREFIL NEAR TREDEGAR
3rd Line Of Address Of Discharge Site : NEAR TREDEGAR

Ngr Of Site Entrance : S01180013300

Effluent Dry Weather Flow : O

Effluent Max Daily Flow : O

Effluent Max Mean Flow : O

Effluent Max Flow : O

Consent status : Active

2 Consent No (or Folio Number) : AB0069201

Date Consent Document Issued To Holder(s) : 1970-01-15

Date Consent Becomes Effective : 1970-01-15

Comments : NON - TIDAL WATERCOURSE

Long Name Of Site : GARNDDU FARM NANTYBWCH TREDEGAR

1st Line OF Address Of Discharge Site : GARNDDU FARM NANTYBWCH TREDEGAR
2nd Line OF Address Of Discharge Site : NANTYBWCH TREDEGAR
3rd Line OF Address OF Discharge Site : TREDEGAR

Ngr Of Site Entrance : S01319211519

Effluent Dry Weather Flow : 0.54

Effluent Max Daily Flow : O

Effluent Max Mean Flow : O

Effluent Max Flow : O

Consent status : Active

3 Consent No (or Folio Number) : AC0121201

Date Consent Document Issued To Holder(s) : 1993-11-10

Date Consent Becomes Effective : 1993-11-10

Long Name OF Site : TREFIL QUARRY TREFIL ,

1st Line OF Address Of Discharge Site : TREFIL QUARRY  TREFIL ,
2nd Line OF Address Of Discharge Site : TREFIL ,

Ngr Of Site Entrance : S01190012860

Effluent Dry Weather Flow : O

Effluent Max Daily Flow : O

Effluent Max Mean Flow : O

Effluent Max Flow : O

Consent status : Active




Date:08/03/2022 Our Reference: E111528

Search Details
Report to show the location of Abstraction Licences within 2km of the site of interest.
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Abstraction Licence point data iy
Main Rivers N




The following tables contain the results of the search :
Abstraction Licence point data
1 | Start Date OF This Version Of The Licence (hot Necessarily The Start Of The

Original Licence). : 17-APR-04

Surname OFf Licence Holder, 1f An Individual; Licence Holder"s Full Name, If A
Company, Partnership Etc. : Dwr Cymru

First Line Of The Licence Holder"s Address. : Pentwyn Road

Second Line OF The Licence Holder®s Address. : Nelson

Town From Licence Holder"s Address. : Treharris

Licence Holder"s Postcode. : CF46 6LY

Description OF The Primary Purpose Code. : Water Supply

Description OfF The Secondary Purpose Code. : Public Water Supply
Description OF The Use Code. : Potable Water Supply - Direct

Start Of Authorised Period OF Abstraction Day / Month. : 01/01

End OFf Authorised Period Of Abstraction Day / Month. : 31/12

Description OF The Source Of Supply. : EAW Surface Water

Name OFf Abstraction Point. : SHON SHEFFREY RESERVOIR (PT A)

Code To Denote The Abstraction Point Category. Sp = Single Point, Ar = Area,
Rc = Reach And Un = Unknown. : SP

Nat Grid Ref : S013001150
A Unique Number For Each Licence, Which May Include The Catchment And
Subcatchment From Which The Water Is Abstracted And An Indication Of The

Nature : 20/56/65/0014
The Effective Date OF The First Licence Document With A Particular Licence
Number. : 14-APR-66
2 | Start Date OFf This Version Of The Licence (not Necessarily The Start Of The
Original Licence). : 17-APR-04
Surname OFf Licence Holder, If An Individual; Licence Holder®s Full Name, If A
Company, Partnership Etc. : Dwr Cymru
First Line Of The Licence Holder"s Address. : Pentwyn Road
Second Line OF The Licence Holder"s Address. : Nelson
Town From Licence Holder®s Address. : Treharris
Licence Holder"s Postcode. : CF46 6LY
Description OF The Primary Purpose Code. : Water Supply
Description OF The Secondary Purpose Code. : Public Water Supply
Description OF The Use Code. : Potable Water Supply - Direct
Start Of Authorised Period Of Abstraction Day / Month. : 01/01
End Of Authorised Period Of Abstraction Day / Month. : 31/12
Name OFf Abstraction Point. : SHON SHEFFREY SPRING (PT B)
Code To Denote The Abstraction Point Category. Sp = Single Point, Ar = Area,
Rc = Reach And Un = Unknown. : SP

Nat Grid Ref : S012661186
A Unique Number For Each Licence, Which May Include The Catchment And
Subcatchment From Which The Water Is Abstracted And An Indication Of The

Nature : 20/56/65/0014
The Effective Date OF The First Licence Document With A Particular Licence
Number. : 14-APR-66
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APPENDIX C

Site surface water management
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