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1 Intfroduction

1.1 Background

Hanson Quarry Products Europe Ltd (Hanson) has operated a limestone quarry at Penderyn in the
Brecon Beacons National Park for over a hundred years. Penderyn Quarry (“the Site”) consists of
a main quarry void in the east and a processing plant and office area in the west. Figure 1.1 shows
a location plan for the Site showing these areas.

Surface water and groundwater drain to a sump in the quarry void which has been dewatered below
the groundwater table under the pre-existing dewatering exemptions since 1998 to facilitate
extraction of Limestone. The majority of water pumped from the quarry sump is transferred to the
Nant Cadlan that flows to the west of the Site, with the remainder used for dust suppression and
wheel washing purposes. These activities were, until January 2018, exempt from abstraction
licencing.

Hanson is applying, under the transitional arrangements, for one full abstraction licence and one
transfer abstraction licence. The proposed licences will cover the current dewatering at the Site with
rates applied for being based on the pumping rates recorded during the seven year qualification
period. The transfer licence covers the transfer of water from the quarry sump to the Nant Cadlan.
The full licence covers the use of water at the Site for dust suppression and wheel washing purposes.

This document has been written in support of the applications and should be read in conjunction with
the application forms.

1.2 Land Ownership

As required by Section 4.2 of the application form, Figure 1.1 shows the Hanson freehold land
ownership boundary at the Site. This is also shown in Appendix B, and Appendix A shows the land
ownership boundary together with the site water management plan.

1.3 Report Structure

This technical note covers many of the detailed requirements of the New Authorisations applications
and includes the following:

e Existing water movements and water management at the Site including abstraction
arrangements, consumptive use details and discharge locations (Section 2);

e A summary conceptual model for the Site (Section 3);

e A water balance for the quarry sump estimating the surface water and groundwater inflow
components to the sump (Section 4); and

e Summary of the Environmental Impact Assessment (EIA) for dewatering from the Site
(Section 5).

Report Reference: 66750AATN1
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Figure 1.1 Penderyn Quarry location and land ownership boundary
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2 Water Management

2.1 Site Water Management Plan

The existing water management plan is described in this section and is shown schematically in
Figure 2.1 with a real world image provided in Appendix A (ref. P7m/110).

The quarry sump collects surface water runoff and direct rainfall from the quarry void surface water
catchment together with some groundwater ingress. The relative proportion of flows from surface
water and groundwater to the sump is considered further in Section 4.2. Water abstracted from the
qguarry sump is pumped along a pipeline which discharges to the Nant Cadlan. The pump takes
water to the top of the void and gravity drainage conveys water to the discharge location at Nant
Cadlan (see Appendix A).

When water is required for dust suppression or wheel washing purposes, a stop-cock located at the
wheel wash facility (see Appendix A), is manually closed to prevent pumped water from flowing to
the Nant Cadlan. Figure 2.2 shows a photograph of the stopcock. When closed, water is diverted
to three storage tanks. Two storage tanks are located at the main drystone plant and one at the
wheel wash facility. These are filled via gravity drainage as required when the stop-cock is manually
closed. From these tanks, water is abstracted for dust suppression purposes at the main drystone
plant and coating plant and for wheel washing at the Site entrance. Further details on these
consumptive uses are provided below. After water from the main pipeline is diverted to the wheel
wash storage tank, this water is pumped to another storage tank at the coating plant as is required.

Excess unused water from the main drystone plant is collected in a pipe and conveyed to a drain in
the coating plant, where excess unused water from the coating plant joins this. This drain is joined
by another drain collecting excess unused from the wheel wash facility and these discharge to the
settlement lagoon adjacent to the quarry office. Water from this settlement lagoon drains to two
settlement lagoons (lagoons 1 and 2) in the west of the Site. At lagoons 1 and 2 the inflowing pipe
(from the lagoon adjacent to the quarry office) splits flows, approximately equally between lagoons
1 and 2. These lagoons each discharge to Nant Cadlan at two locations separated by approximately
200 m, both of these are upstream of the main discharge location which comes directly from the
qguarry sump.

Report Reference: 66750AATN1
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Figure 2.2 Photograph of stopcock used to manually divert water for use in dust
suppression and wheel washing

2.2 Abstraction Arangement

The vast majority of abstraction is undertaken from the quarry sump using the sump pump. During
dry periods, typically only over the summer months, water is also pumped directly from the sump to
a bowser and this water is then used for dust suppression on the quarry haul roads. This procedure
is due to change in summer 2019 (as discussed below).

The sump and sump pump, from which abstraction is currently taking place, are shown in
Appendix A. Figure 2.3 shows an image of the quarry sump taken from the south looking north taken
in October 2018.

The sump pump operates under two modes as follows:

e Automatic: pumping rate controlled by a float switch which activates when water depth in the
sump reaches 4.2 m. The sump pump deactivates automatically when water depth in the
sump reaches 3.7 m.

e Manual: pumping activated manually within the pump housing at the Site whenever water is
required for wheel washing or dust suppression purposes.

The automatic pumping mode setting prevents the quarry from flooding, while the manual override
is only used when water is required in the processing plant or wheel wash facility. Manually operated
pumping is mostly used in summer when there is increased demand for water for dust suppression
purposes and levels in the sump are naturally lower (due to lower summer rainfall).

Figure 2.4 shows a photograph of the quarry sump pump flow meter. This gives real time readings
of pumping rate and pumping level which are recorded at 10 second intervals when the pump is
active.

As quarrying progresses, the pumping location and area could change and Table 2.1 shows the four
points that delineate the pumping area which corresponds to the excavation area that is being
dewatered (i.e. the quarry void).

Report Reference: 66750AATN1
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Based on hydrographs of water levels in the quarry sump, the float switch on level is thought to be
set at around 250 m AOD. The sump pump is serviced on a quarterly basis by Pump Supplies
Limited.

The sump has a maximum depth of around 8 m (i.e. to 242 m AOD) and is approximately 2,000 m?
in area. The pumping level would therefore drop no lower than 242 m AOD under manually operated
pumping conditions. During the qualification period (1 January 2011 — 31 December 2017), sump
water level varied from 246.42 — 254.00 m AOD with a mean level of 249.97 m AOD. The highest
level of 254 m AOD, was recorded when the pump failed and the quarry floor flooded in December
2015 (ESI, 2016). Over the qualification period, sump levels were typically between 249 and
251 m AOD.

Table 2.1 Quarry abstraction location details

Location Easting | Northing

North east corner | 296150 | 209310

South east corner | 296225 | 209085

South west corner | 295660 | 208750

North west corner | 295410 | 209200

Report Reference: 66750AATN1
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-

Figure 2.3 Quarry sump photograph from the south looking north

Report Reference: 66750AATN1
Report Status: Final Report @ Stantec



Penderyn Quarry: Abstraction Licence Applications Page 8

Figure 2.4 Quarry sump flow meter

Pumping to the bowser for haul road dust suppression is only used during dry periods over summer.
This abstraction is not metered. Anecdotal evidence (records are not kept) indicates that this
additional abstraction is typically used for up to three months per year (over summer) with the bowser
being typically filled twice per day. However, this frequency is weather-dependent. Section 4.3
provides an estimate of the abstraction rate.

In 2019, Hanson is proposing to install an additional tank which will take water directly from the sump
pipeline. This will be used to supply fixed rain guns for dust suppression purposes which will have
an increased coverage across the Site. Therefore, in future the bowser will be used less frequently.
Any water used in the bowser will be taken from a storage tank and, as this is after the flow meter,
all abstraction at the Site will be metered.

2.3 Site Water Use

Water is used for dust suppression, wheel washing and conditioning at the Site. Table 2.2
summarises these uses and their respective sources. Water used for wheel washing and dust
suppression is taken from the quarry sump and is the subject of this application. Water used for
conditioning at the pug plant is sourced from mains water and is not considered further.

Water used to fill the storage tanks at the wheel wash and main drystone processing plant is taken
directly from the quarry sump water transfer pipeline. Water is pumped from the storage tank at the
wheel wash facility to a storage tank at the Coating Plant where it is utilised for dust suppression
purposes. Over the qualification period, water was-also taken directly from the sump to fill a bowser

Report Reference: 66750AATN1
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for dust suppression purposes over the summer period or in dry weather, but this practice will shortly
cease as described above.

Photographs of the storage tanks are shown in figures 2.4 to 2.6.

Table 2.2 Details of water use
Source of Storage
Use Location used Abstraction method tank size | Water usage
water (m?)
Main drystone
processing plant Quarry SuMmo PUM 2 %515 Dust
adjacent to primary sump b pump ’ suppression
crusher
Wheel wash facility (?Sﬂar;:;y Sump pump 30 Wheel wash
Coating Plant Quarry Sump pump 15 Dust ,
sump suppression
Pump to bowser (over
Quarry qualification period) Sump | 2.5 (bowser Dust
QLEnTy il Tses sump pump (from 2019 size) suppression
onwards)
Pug Plant '\\,Av:![gf From mains n/a Conditioning

Report Reference: 66750AATN1
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Figure 2.6 Wheel wash facility storage tank
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Figure 2.7 Coating plant storage tank

2.4 Discharge Details

There are four discharge locations at the Site, two convey used water and surface runoff from the
plant site area to the Nant Cadlan (A and B), one is a stormwater overflow (C) and the final location
is a transfer of unused water from the quarry sump (D). The discharge locations are shown in
Appendix A and schematically on Figure 2.1. Table 2.3 summarises details of the discharges and
discharge locations together with the permits authorising these. All discharge permits are appended
in Appendix C.

Locations C and D are immediately adjacent to each other and south of the site access road. Figure
2.8 shows a photograph of discharge locations C and D. Both of these discharge through plastic
pipes. Used water discharges from settlement lagoons 1 and 2 through woodland to the Nant
Cadlan. None of these discharges are metered.

Report Reference: 66750AATN1
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Table 2.3 Details of discharge of abstracted water

Discharge National Grid Discharge

location Reference Limit S FEIELD,
A SN 94912 n/a
08906 Trade effluent
o . Used water
consisting of site :
. discharge
B SN 94923 /a drainage
08858 AN0238501
Trade effluent
C SN 94953 368 /s consisting of storm site Stormwater
08758 : overflow
drainage
Rainfall Trade effluent
dependent comprising pumped Transfer of
D SN 9494 0871 not groundwater and site clean ANO0272901
exceeding drainage from the water
50 I/s quarry sump

Report Reference: 66750AATN1
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Figure 2.8 Photograph of discharge locations C and D, C is on the left

2.5 Other Abstractions

The Site holds one abstraction licence (ID 21/57/23/51). This licence allows for up to 45.46 m3/day
of surface water to be abstracted at a rate not exceeding 1.27 I/s from an unnamed tributary of the
Nant Cadlan that flows through the northern part of the Site. The licence allows water to be used
for the manufacture of ready mixed concrete (termed ‘Premix’ on the licence).

Report Reference: 66750AATN1
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3 Conceptual Model

3.1 Background

The conceptual hydrogeology at the Site is well understood and is based on site investigations, a
comprehensive ongoing monitoring regime, and various analytical and desktop assessments. The
latest hydrogeological conceptualisation is provided in Appendix D and a summary of the key
aspects of the conceptual model is outlined in Section 3.2.

3.2 Summary
3.2.1 General

Figure 3.1 shows a conceptual hydrogeological cross section through the Site.

Superficial deposits are absent at the Site, but outside the Site boundary they are mostly comprised
of glacial till with some peat and alluvium. At depth, glaciofluvial and glaciolacustrine deposits are
present. The bedrock geological sequence around the Site features the Twrch Sandstone
Formation, which is comprised of cemented sandstone and conglomerate, overlying a sequence of
Carboniferous Limestone of the Pembroke Limestone Group. The Dowlais Limestone Formation
forms part of this group and comprises the economic mineral at the Site. The Carboniferous strata
are offset by the normal northerly dipping Dinas Fault.

The Bodwigiad Stream and Nant Cadlan are the closest watercourses to the Site, being located
200 m south and immediately west of the Site respectively. A tributary of the Nant Cadlan flows
through the northern part of the Site. The Bodwigiad Stream joins the Nant Cadlan 400 m south of
the Site.

Owing to the cemented nature of the constituent sandstone and conglomerate units, the Twrch
Sandstone is less permeable than the limestone and the degree of hydraulic connectivity between
the two is thought to be limited. Due to its lower permeability, surface watercourses tend to be mostly
sited over areas of Twrch Sandstone rather than the limestone, or where the limestone is overlain
by superficial deposits such as glacial till.

The limestone aquifer has a negligible primary porosity and groundwater flow within this unit is
largely dependent upon secondary features such as joints, faults and karstic fissures and conduits.
Bedding planes may act as inception horizons for development of karst features and where lower
permeability mudstone units are present, perched groundwater layers may form. Groundwater flow
in these perched layers is likely southwards, in line with the stratigraphic dip.

The bedrock groundwater level surface shown on Figure 3.1 is a simplification and, in reality, the
situation is thought to be much more complex with a series of perched water tables and a downwards
vertical gradient. Analysis of the summer 2018 dry period by Stantec (2019) suggests that
groundwater levels could naturally be below the quarry floor level of 250 m AOD during dry summers.
Historical groundwater elevation data presented by Steffen, Robertson and Kirsten (UK) (1998),
shows that the water table at the Site prior to quarrying was at around 265 m AOD over winter. This
large range in levels is expected in limestone aquifers with low storage where groundwater flow is
dominated by flow through fracture systems.

Report Reference: 66750AATN1
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There could be some discharge from the limestone aquifer to surface water features, including the,
Bodwigiad Stream and Nant Cadlan, where the watercourses directly overlie the limestone aquifer.
Such connectivity will be reduced and may even be absent where the limestone is overlain by Twrch
Sandstone or glacial till. Dependent on location, the watercourses could be gaining or losing to
groundwater. Epikarst features may locally enhance connectivity with the underlying aquifer.

Groundwater flow within the limestone aquifer appears to be south and westwards. However, flow
varies spatially dependent on the density of fractures and karst formation. There is some drawdown
due to quarry dewatering evident in monitoring boreholes within the Site boundary, but this has
largely stabilised since 2014 and groundwater is thought to comprise only a minor component of
quarry dewatering (see Section 4.2).

Recharge to the limestone is from direct rainfall and runoff through solutional features (and
potentially from loss of flow in surrounding watercourses). Particularly on the southern face of the
Penderyn Quarry void, karst has developed though limestone dissolution by acidic runoff from areas
of Twrch Sandstone outcrop. Solution features are most prominent at the contact between the Twrch
Sandstone and the limestone and represent preferential recharge pathways to the limestone. A
series of sinkholes are present on the limestone outcrop around the Site and dolines have formed
on the Twrch Sandstone to the south and east of the Site. These also represent preferential
recharge pathways to the limestone aquifer and act to limit surface water runoff.

Cwm Cadlan Special Area of Conservation (SAC) (also designated as a Natural Nature Reserve
(NNR) and Site of Special Scientific Interest (SSSI)) is the closest designated site to the Site. This
SAC is designated for its grassland habitats and is thought to be primarily dependent on surface
water. Further detail on the conceptualisation of the SAC is outlined in Section 3.2.2.

3.2.2 Cwm Cadlan SAC

The Cwm Cadlan SAC is located north of the Site and north of Dinas Fault (as is shown in Figure
3.1). North of the Dinas Fault, groundwater flow in the limestone is thought to be limited due to
attenuation of recharge to the limestone through the overlying glacial till. Additionally, geological
mapping shows that the eastern part of the SAC is underlain by Twrch Sandstone Formation which
has a low permeability (BGS, 1979). Boreholes drilled within the SAC, show that the underlying
glacial till, glaciofluvial and glaciolacustrine deposits can have a combined thickness of greater than
70 m thick in this area. Surficial glacial till diverts rainfall to springs that are present to the north and
north-west of the Site and appear on the northern flanks of the ridge into which the quarry void is
excavated. These perched springs also feed the Cwm Cadlan SAC.

Discharge of groundwater to the drift deposits within the SAC from the limestone bedrock is also
limited by the low permeability drift material. Given the thickness of the drift material, and that much
of the area is inferred to be underlain by Twrch Sandstone Formation, these flushes are not
particularly vulnerable to changes in groundwater levels in the limestone. Boreholes installed into
the drift indicate that there are significant thicknesses of granular material (sands, gravels) within the
sequence. Although these would allow horizontal movement of water, vertical movement would be
much lower due to intervening low hydraulic conductivity layers within the drift. Given the above, it
is therefore concluded that limestone and drift deposits at the SAC are hydraulically isolated from
one another.

Report Reference: 66750AATN1
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4 Quarry Water Balance

4.1 Sump Pumping Records

One flow meter was present at the Site during the qualification period (1 January 2011 — 31
December 2017), and this recorded pumping rate from the quarry sump. The sump pump flow meter
records pumping rate at intervals which are dependent on the pumping rate but typically every 10
seconds.

Table 4.1 summarises the maximum recorded quantities that were pumped during the qualification
period and Figure 4.1 shows a plot of recorded pumping rate over the qualification period compared
to rainfall. The maximum hourly and instantaneous pumping rates are given as the maximum
pumping capacity.

During the qualification period, the maximum recorded daily pumping volume was 9,676 m3/day.
This high pumping rate was recorded on 24 December 2013 and is related to a high rainfall event
with over 89 mm falling on 23 and 24 December 2013. Mean pumping rates vary from 684 —
979 m3/day typically being greatest over the winter period and lowest over summer in line with
seasonal variations in rainfall.

The maximum recorded annual volume was in 2014 (328,895 m?) despite the record only being 93%
complete. Had the data record been complete for this year, assuming a that the pumping rate
operated at the daily average for the remaining 7%, the estimated annual pumping volume is
353,078 md.

Report Reference: 66750AATN1
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Table 4.1 Quarry sump: Maximum metered quantities abstracted during the qualification period

No. Actual

: Record Actual Actual Daily : Max
Period of Recorded . . Daily Max ,
. Purpose Complete : Maximum Maximum 3 Instantaneous
Abstraction (%) Abstraction (méfyear) (mé/day) Mean (m*/hour) flow (I/s)
i Days y y (m3/day)

2011 All year 100% 257 249,478 4,582 684 504 140

2012 All year 100% 283 315,869 5,591 863 504 140

2013 All year Dewatering 100% 295 298,855 9,676 819 504 140
and use

2014 All year (See 93% 294 328,895 7,538 979 504 140
Section

2015 All year 4.3) 98% 298 271,897 9,329 832 504 140

2016 All year 30% 94 72,625 5,944 n/at 504 140

2017 All year 99% 305 283,112 7,499 782 504 140

1A mean pumping rate has not been calculated due to the record being mostly incomplete

Report Reference: 66750AATN1
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Figure 4.1 Plot of sump pumping rate and rainfall over the qualification period
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Figure 4.2 Sump pumping rate histogram over the qualification period
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4.2 Surface Water and Groundwater Inflows to Sump

Figure 4.1 demonstrates that pumping rate from sump shows a strong correlation with rainfall. Dry
weather flow analyses for dry periods in winter and summer 2013 have been undertaken by ESI
(2017) to estimate inflows to the sump from groundwater. Accounting for change in sump storage
volume using the sump level and recorded pumping rates from the sump, groundwater inflows were
estimated to be:

e Approximately 75 m3/day (0.87 I/s) over summer; and
e Approximately 113 m3/day (1.31 I/s) over winter.

Groundwater inflows are greater over the winter period when groundwater levels are higher and
there is a steeper hydraulic gradient towards the sump. However, flows remain small and the
difference is not significant. Further detail on the dry weather flow analyses is provided in ESI (2017)
which is appended in Appendix D.

Stantec (2019) undertook an analysis of the exceptionally dry summer of 2018 where between
21 June and 26 July 2018 only 6.8 mm of rain fell. This assessment concluded that groundwater
ingress is relatively low and not inconsistent with the value of 75 m3/day which has been reported
previously. Indeed, groundwater inflows were so low that water in the sump was insufficient to meet
the water use requirements of the Site and water was imported using tankers.

These estimated groundwater inflows represent up to 16.5% of the mean daily recorded pumping
rate during the qualifying period (as shown in Table 4.1. Even allowing for variations in groundwater
inflow rate due to changes in pumping level and rainfall, most of the water abstracted, and to be
abstracted from the sump, is surface water (comprised of runoff and direct rainfall) and not
groundwater. This proportion is clearly lower than what would be classified as “wholly or mainly
groundwater” and therefore a licence may not be required.

4.3 Water Usage (Full Licence)

Other than the flow meter fitted to the sump pump, there are no other working meters at the Site.
Therefore, an estimate of water use at the Site has been made based on anecdotal evidence
supplied by Hanson. Hanson staff indicate that:

e Both storage tanks (each holding 51.5 m?3) at the main drystone processing plant are filled at
least once per day and both are filled up to twice a day in summer;

» the storage tank at the wheel wash facility (holding 30 m?) is filled at least once per day but
can be up to twice per day dependent on traffic; and

o the water bowser (holding 2.5 m3) is filled up to twice per day during summer.

The storage tank at the Coating Plant supply tank is filled on an auto timer from the tank at the wheel
wash facility and does not take any additional water from the sump.

Based on the tank storage volumes given in Table 2.2 and the above information, daily usage is
assumed to range from 133 — 271 m3. Water is only used when the quarry is operational and the
manual stopcock is closed. Planning permission allows the Site to be operational on Saturdays and
the Ready Mixed Concrete Plant can work 24 hours per day, 7 days a week. Assuming that the
maximum volume could be used up to 312 days per year (i.e. six days per week over a year). Based
on this, the Site is expected to use an annual volume of approximately 84,552 m3 has been
requested. This is equivalent to 312 days multiplied by the maximum expected rate (271 m3/day).
These rates are summarised in Table 6.1.

Report Reference: 66750AATN1
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Hanson will fit a flow meter at discharge location D in 2019. This meter will be west of the stopcock
and therefore the difference between the total pumped and total discharged volumes will equal the
total volume of water used for wheel washing and dust suppression purposes.

4.4 Water Transfer (Transfer Licence)

Surface water and groundwater ingress to the Penderyn Quarry void are dewatered to facilitate dry
working of the limestone mineral. Based on the volumes presented in Table 4.1, the maximum
pumping rates are estimated to be:

e Annual (based on 2014): 328,895 m? based on 93% of the record, estimated actual use is
353,078 m3; and
e Daily: (based on 2013): 9,676 m?3.

For simplicity and to account for variations in rainfall, these values have been rounded to
10,000 m?¥/day and 360,000 m3/year.

Report Reference: 66750AATN1
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5 Environmental Impact Assessment

5.1 Planning Permission

Appendix F contains the extant planning permissions for the Site that are associated with this
abstraction. Hanson will be submitting a planning application to allow working of mineral in the area
denoted “Application Site” on TYG 1b in Appendix G. As part of this application, Hanson proposes
to give up the rights to work the “Area to be Preserved” as is shown on TYG 1b (see Appendix G).
It is not proposed to work below 265 m AOD in the Application Site and therefore the groundwater
table will not be intercepted in this area.

5.2 Environmental Impact Assessment

Various hydrogeological and hydrogeological impact assessments have been undertaken for the
Site and these indicate that the principle receptors from the abstraction at the Site are:

e Cwm Cadlan SAC; and
e Penderyn DCWW licenced groundwater abstraction.

Potential impacts from the abstraction on these receptors have been assessed using the most recent
conceptualisation (ESI, 2017) (see Appendix D). The latest full Environmental Impact Assessment
(EIA) was undertaken as part of the Review of Old Mineral Permissions (ROMP) application (SRK,
2011) and this is appended in Appendix H.

These reports conclude that impacts on the SAC and DCWW abstraction due to abstraction activities
at the Site are expected to be negligible when quarrying down to a level of 250 m AOD. Stantec
(formerly ESI Ltd) undertakes 6 and 12 monthly monitoring reports on behalf of Hanson. The latest
annual report concludes that to date, there have been no impacts on either receptor due to quarry
dewatering (Stantec, 2019). SRK (2011) notes that the risks to the SAC and DCWW abstraction are
expected to remain low even as quarrying advances to a level of 165 m AOD.

Report Reference: 66750AATN1
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6 Summary of Licencing Requirements

6.1 Summary of Quantities Requiring a Licence

Table 6.1 summarises the quantities that are being applied for as part of the full and transfer licence
applications. The maximum annual and daily volumes for the full licence have been estimated based
on the discussion in Section 4.3. The maximum annual and daily volumes for the transfer licence
have been arrived at using the actual volumes in Table 4.1. The maximum and daily annual transfer
volumes are based on the maximum recorded mean daily pumping rate of 9,676 m3/day from 2015.
This has been rounded up to 10,000 m3/day to allow for variations in rainfall.

Maximum hourly and instantaneous pumping rates are based on the pump capacity.

Although the required volumes for the transfer licence have been estimated, we do not expect the
transfer licence to be rate limited.

Table 6.1 Summary of quantities requiring a licence
Maximum Maximum Maximum . UELUTUIE
(myear)  (m¥day)  (m%¥hour) '”Star(‘ltgr)‘eous
Full 84,552 271 504 140
Transfer 360,000 10,000 504 140

The licence is required for the maximum ten year period that is allowed for the Swansea Bay Rivers
catchment where the Site is located.

Report Reference: 66750AATN1
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Site Water Management Plan
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Mr R Griffiths Our ref: AN0238501
Principal Geologist South Your ref:

The Ridge

Chipping Sodbury

Bristol ' Date: 13 June 2011
BS37 6AY

Dear Mr Griffiths

Copy of information sent to your client about an application received under the
Environmental Permitting (England and Wales) Regulations 2010

Permit reference: AN0238501
Applicant: Hanson Quarry Products
Facility: Penderyn Quarry

I enclose for your information, copies of a letter and permits sent o your client about
their application for an environmental permit. The information is important and should
be kept safe,

Please quote our reference if you contact us. If you have any questions please
phone me on 03708 506 506 or email psc-waterq uality@environment-
agency.gov.uk. :

Yours sincerely

t _ (' {'f :
CRX

w5 : ¢
A‘_L\____ch__l'._)-._}"‘“ =

Kathy Nowell
Permitting Support Advisor

Permitting Suppon Centre WQ Team, Quadrant 2. 99 Parkway Avenue. Parkway Business Park Sheffield. §9 4w
Custorner services line; 08708 506 506

Email: enquiries@envirenment-agency qov.uk

www.environment-agency.gov uk



e ——

T

~
o

N A P i B e o M e e



B\ Environment

creating a better place

150N g0 WAV -.Agency
MrRTyson | Our ref: AN0238501
Hanson House N Your ref:
14 Castle Hill — :
- Maidenhead : ' _ i
Berkshire _ - Date: 13 June 2011
SL6 444 ' : | ; .
: s
o E-J‘CA.-Q- \ Wt L(Lg*".-
Dear Mr Tyson : '

J . . € k.?,L)‘)E'"‘;)J'
Issue of variationnotice @ = - -' . ﬂ T

Permit reference: AN0238501
Applicant: Hanson Quarry Products
Facility: Penderyn Quarry

~ | enclose a variation notice that gives legal information about the variation and shows the
changes to your permit. : :

If you are not already familiar with our document ‘How to comply with your environmental
permit’ please look at it, as this will help you understand how to meet the conditions of the
permit. You can find this on our website at htip://www.environment-

Agency.gov. ukfbusmess!toglcsf@rm|tt|ngf32320 aspx

If you do not have mternet access please telephone our Customer Contact Centrs.

_ Please look at the tabla below and note any of the mformahon or actlons that apply to your
permit. _

... e " : ‘  then..

the variation means you now need to you can get the forms you need from our websrle
submit quarterly waste retums on waste http://www.environment- '
movements , _ - agency.qov. uk!bu3|ness!toglcsfwaste132176 asp ]
‘ ; If you do not have web access phone our !
| Customer Contact Centre |
you need to submit other returns send these o your area office. Speék to your area

officer to check local arrangements.

your variation has added an mstallatlon to  we've enclosed the pollution inventory Jetter,
your permit for the first time notice and fact sheet -

Permitting Support Centre, Quadrant 2, 99 Parkway Avenue,
- Parkway Business Park, Sheffield, $9 4WF

Customer services line: 08708 506 506

Email: enquiries@environment-ageney.gov.uk
www.environment-agency.gov.uk

() &

MYESTOR IN FEOFLE



Rights of appeal

If you are not happy with any permit condition that has been imposed by the variation you
may appeal to the Secretary of State for permits in England or Welsh Ministers for permits in
Wales. You must make your appeal by 9 December 2011. If you are appealing against
conditions imposed as a result of your application you must make your appeal by 9
December 2011, If you are appealing against any other conditions we have added at the
same time as an Environment Agency initiated vanatlon you must make your appeal by
9December 2011.

Further information about making an appeal and the forms you will need are available from
the Plannlng Inspectorate website or from the contact details below.

For England:
‘The Planning Inspectorate, Room 4/04 Kite Wing, Temple Quay House,

- 2The Square Temple Quay, Bristol, BS1 6PN. Phone: 0117 3728726

Email; enwronment appeals@pins.gsi.gov.uk

For Wales:
~ The Planning Inspectorate Crown Buﬂdlngs Cathays Park, Cardiff, CF10 3NQ
Phone: 029 2082 3866 / 389, Fax: 029 2082 5150, Email: wales@plns gsi.gov.uk

You must- send written notice of the appeal and the docurents listed below to the Secratary

- of State or Welsh Ministers to the respective Planning Inspectorate address above. At the
same time you must send us a oopy of the notice and documents

The documents are:

a statement of the grounds of appeal

“a copy of any relevant application; -

a copy of any relevant environmental permit; -

a copy of any relevant correspondence between the appellant and the regulator;
a copy of any dacision or notice which is the subject matter of the appeal; and

dealt with by way of written representatlons

You may wnthdraw an appeal by notifying the. Secretary of State or Welsh Mlnlsters in wntmg

and sendlng a copy of that notification to us.

 Ifyou have any questlons about this permit please phone our Customer Contact Centre on
08708 506 506. They will put you in touch with a local area officer. :

Yours sincerely

Kat_hy Nowell
Permitting Support Advisor

a statement indicating whether you wish the appeal to be in the form of a hearing or _ '



Notice of variation and consolidation
with introductory note

Environrnental Pemitting (England & Wales) Regulations'2010

Hanson Quarry Products Europe Limited

Penderyn Quarry site drainage
Penderyn

Near Aberdare

Mid Glamorgan

CF44 0TX

Variation application number
‘AN0238501/V001

Permit -num be;
ANO0238501

Variation and consolidation Page i 233_08_5D69
application number
- ANQ238501//C01



Penderyn Quarry site drainage
Permit number AN0238501

Introductory note

This introductory note does not form a part of the notice.

The fdllowing notice gives notice of the variation and consolidation of an

environmental parmit.

This variation is to add a storm overflow on to the attenuation lagoon.

The schedules specify the changes made to the permit.

The status log of a permit sets out the permitting history, including any changes to
the permit reference number. '

Status log of the permit

Description Date Comments

Permit determined 02/11/92

AND238501 :

Application - Duly made Application to add a storm discharge

AND238501/vV001 13/01/11

{variation and :

consolidation) :

Variation determined 09/06/11 Varied and consolidated permit

ANO0238501 issued in modern condition format
and to include storm overflow.

End of introductory note

Variation and consolidation Page i

application number
ANO238501//001



Notice of variation and consolidation

Environmental Permitting (England and Wales) Regulations 2010

The Environment Agency in exercise of its powers under regulation 20 of the
Environmental Permitting (England and Wales) Regulations 2010 varies and
consolidates

Permit number
AN0238501

issued to:
Hanson Quarry Products Europe Limited (“the operator”)

whose registered office is

Hanson House

14 Castle Hill

Maidenhead

Berkshire

SL6 4JJ

company registration number 60300002
o operate a regulated Iacility af
Penderyn Quarry

Penderyn

MNear Aberdare

Mid Glamorgan

CF44 0TX

to the extent set aut in the schadules.
The notice shall take effect from 9% June 2011

Name Date

Christopher Hall 9™ June 2011

Authorised on behalf of the Environment Agency

Variation and congolidation Page 1
application number
ANO238501 /001



Schedule 1

All conditions have been varied by the consolidated permit as a result of the
application made by the operator.

Schedule 2 - consolidated permit

Consolidated permit issued as a separate document.

Wariation and congolidation Page 2
application number
AND238501/M/001



fremi

The Environmental Permitting (England and Wales) Regulations 2010

Permit number
AND0238501

This is the consolidated permit referred to in the variation and consolidation
notice for application AN0238501 authorising,
Hanson Quarry Products Europe Limited (“the operator”),
whose registered office is
" Hanson House
14 Castle Hill
Maidenhead

Berkshire
. SLe 4JJ_

company registration number 00300002
to operate a regulated facility at

Penderyn Quarry
Penderyn

Near Aberdare
Mid Glamorgan
CF44 0TX

to the extent authorised by and subject to the conditions of this permit,

Name : Date

Christopher Mall S ' 9" June 2011

Authorised on behalf of the Environment Agency

Permit Number AN02 38501 Page 1 of 14



Conditions

1.1.2
1.1.3

21

211

2.2

224

Management

General management

The operator shall manage and operate the activities:

(a) in accordance with a written management system that identifies and minimises
risks of pollution, including those arising from operations, maintenance, accigents,
incidents, nen-conformances and those drawn to the attention of the operator as a
result of complaints; and : '

(b) using sufficient competent persons and resources.
Records demonsirating compliance with condition 1.1.1 shall be maintained. .

Any parson having duties that are or may be affected by the matters set out in this permit
shall have convenient accass 1o a copy of it kept at or near the place where those duties
are carried out. '

Operations

: Permittecl activities

~ The operator is only authorised to carry out the activities specified in schedule 1 table $1.1

{the "activities"}.
The site

The activities shall not extend bayond the site, being the land shown edged in green and
the discharge shall be made at the point marked on the site plan at schedule 7 to this
permit and as listed in table $3.2 (discharge_ points).

Permit Number AN(238501 Page 2 of 14



1.2

3.2

321

3.22

3.3

3.3.1

Emissions and monitoring

Emissions to water

There shall be no point source emissions to water except from the sources and emission
points listed in schedule 3.

The limits given in schedule 3 shall not be exceaded.

Emissions of substances not controlied by emission
limits

Emissions of substances not controlled by emission limits {excluding odour) shall not

cause pollution. The operator shall not be taken to have breached this condition If

appropriate measures, including, but not limited to, those specified in any approved

emissions management plan, have been taken to pravent or whare that is not practicable,

o minimise, those emissions. '

The oparator shall:

(a) if notified by the Environment Agency that the activities are giving rise to poliution,
submit te the Enviranment Agency for approval within the period specified, an
emissions management plan;

{b) implement the approved emissians management plan, from the date of approval,
unless otherwise agreed in writing by the Environment Agency.

Monitoring

Permanent means of access shall be provided to enable sampling/monitoring to be carried
out in relation to the emission points specified in schedule 3 tables $3.1, S3.2 and $3.3
unless otherwise agreed In writing by the Environment Agency.

Information

Records

All records required to be made by this permit shall:
(a) be legible;
(b) be made as scon as reasonably practicable;

{c) if amended, be amended in such a way that the original and any subsequent
amendments remain legible, or are capable of retrieval; and

{d} be retained, unless otherwise agreed in writing by the Environment Agency, for at
least & years from the date when the records were made.

Permit Number ANO238501 Page 3of 14



4.2

4.21

4.3

431

432

4.3.3

434

4.3.5

The operator shall keep on site alf records, plans and the management system required to
be maintgined by this permit, unless otherwise agreed in writing by the Environment
Agency.

Reporting

The operator shall send all reporis and notifications required by the permit to the
Environment Agency using the contact details supplied in writing by the Environment
Agency.

Notifications

The Environment Agency shall be notified without delay following the detection of:

{a) any malfunction, breakdown or failura of equipment or techniques, accident, or
emission of a substance not controlled by an emission limit which has caused, is
causing or may cause significant pollution;

(b} the breach of a limit specified in the permit; or
{c) any significant adverse environmental effects.

Any information provided under condition 4.3.1 shall be confirmed by sending the
information listed in schedule 5 to this permit within the time period specified in that
schedule.

Where the Environment Agency has raquested in writing that it shall be notified when the
operator is to undertake monitoring andfor spot sampling, the operator shall inform the
Environment Agancy when the relevant monitoring and/or spot sampling is fo take place.
The operator shall provide this information to the Environment Agency at least 14 days
before the date the monitoring is to be undertaken.

The Environment Agency shall be notified within 14 days of the occurrence of the following
matters, except where such disclosure is prohibited by Stock Exchange rules:

Where the operator is a registered company:

(a) any change in the operator's trading name, registered name or ragistered office
address; and

(b} any steps taken with a view to the operator going into administration, entering into
) a comparny voluntary arrangement or being wound up.

Where the operator is a corporate body other than a registered company:
(a) any change in the operator's name or address; and
{b} any steps taken with a view to the dissolution of the operator,

Where the operator proposes to make a change in the nature or functioning, or an
extension of the aclivities, which may have consequences for the environment and the
change is not otherwise the subject of an application for approval under the Regulations or
this permit;

(a) the Environment Agency shall be notified at least 14 days before making the
change; and

(b) the notification shall contain a description of the proposed change in operation,

Permit Number AND238501 Page 4 of 14



4.4 |Interpretation
4.4.1  Inthis permit the expressions listed in schadule 6 shall have the meaning given in that
schedule.

442  Inthis permit references to reports and notifications mean written reports and notifications,
excapt where reference is made to notification being made “without delay”, in which case it
may be provided by telephone.

Permit Number AND238501 Page 50of 14



Schedule 1 - Operations
Table S1.1 Activities
Activity reference Description of activity Limits of specified activity
Al Discharge of trade effluent '
consisting of site drainage via outlet
Aor Al _ _
A2 Discharge of trade effluent The discharge shall only occur when

consisting of storm site drainage via
outlet 1

all the attenuation volume is utilisad
and only for as long as the flow
passed forward as part of Activity
reference A1is equal to or greater
than the overflow sefting indicated in
table $3.1.

~ Permit Number AND238501

Page 6 of 14




Schedule 2 - Waste types, raw materials and
fuels

Wastes are not accepted as part of the permitted activities and there are no restrictions on raw
materials or fuels under this schedule.

Permit Number AND2 38501 Page 7 of 14



Schedule 3 — Emissions and monitoring

Table S3.1 Point Source emissions to water (other than sewer) — emission limits and monitoring

requirements
Discharga

Parameter

Limit

Monitoring

Complianca

source and
discharge
point ref. &
location

{including
unit)

Period

effective
range

frequency

Statistic

A1:Discharge of
trade effluant
consisting of site
drainage via
outlets A and A1

Suspended
solids
{measured

after drying
at 105° C)

100 mg/|

Instantaneous
{spot sample)

N/A

Maximum

At:Discharge of
frade effluent
consisting of site
drainage via
outlets A and A1

pH

5te

Instantaneous
(spot sample)

N/A

Minimum
and
maximum

A1:Discharge of
trade effluent
consisting of site
drainage via
outlets A and A1

Visibla il
or grease

Na
significant
trace
present

Instantansous
(spot sample)

N/A,

N/A

No -
significant
trace

AZ:Discharge of
trade efiluent
cansisting of
storm site
drainage via
outlet 1

Attenuation
lagoon

volume

550 m-

Instantangous
(spot sample}

NFA

NIA

Minimum

AZ2:Discharge of
trade effluent
consisting of
storm site
drainage via
outlet 1

Overflow
satting

368 s

Instantanecus
{spot sample)

N/A

N/A

Minimum

A2:Discharge of
trade offluent
congisting of
storm site
drainage via
outiet 1

Visible ail
OF grease

No
significant
trace
present

Instantaneous
{spot sample)

N/A

N/A

Mo
significant

| trace

Permit Number ANDZ238501
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Table 53.2 Discharge poipty

Effluent Name Discharge Point Discharge point NGR | Receiving
water/Environment

Discharge of frade Outlet A SN 94912 08906 Nant Cadlan

sffivent consisting of

site drainage

Discharge of trade Outlet A1 SN 94923 08858 Nant Cadlan

effluent consisting of

site drainage

Discharge of trade Outlet 1 SN 94953 08758 Nant Cadlan

effluant consisting of

storm site drainage

Effluent{s} and discharge point(s) Monitoring type Monltoring point NGR

Discharge of trade effluent consisting | Effiuent sample point | SN 94912 08906

of site drainage via outlet A

Discharge of trade effluent consisting | Efluent sampla point | SN 94923 08858

of site drainage via outtet A1

Discharge of trade efilluent consisting | Storm effluent sample | SN 94953 08758

of storm site drainage via outlat 1 point

Permit Number AN0O238501
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Schedule 4 - Reporting

There is no reporting under this schedule,
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Schedule 5 - Notification

These pages outline the information that the operator must provide.

Units of measurement used in information supplied under Part A and B requirements shall be
appropriate to the circumstances of the emission. Where appropriate, a comparison should be
made of actual emissions and authorised emission limits.

If any information is considered commerdially confidential, it should be separated from ron-
confidential information, supplied on a separate shaet and accompanied by an application for
commercial corfidentiality under the provisions of the EP Reguiations.

Part A

Permit Number

Name of operator

Location of Facility

Time and date of the detection

(a) Notification requirements for any malfunction, breakdown or failure of equipment or techniques,
accident, or emission of a substance not controlled by an emission limit which has caused, is
causing or may causa signiflcant pollution

Te be notified within 24 hours of detection

Date and time of the avent

Reference or description of the
location of the event

Description of where any release
Into the environment took place

Substances(s) potentialiy
released

Best estimate of the quantity or
rate of - release of substances

Measures taken, or intended to
be taken, to stop any emission

Description of the failure or
accident.

(b} Notification requirements for the breach of a limit

To be notified within 24 hours of detection unless otherwise specified below

Emission point referencef source

Parameter(s)

Limit

Measured value and uncertainty

Date and time of monitoring

Measures taken, or intended to
be taken, to stop the emission

Permit Number ANDZ238501 Page 11 of 14




Time perlods for notification following detection of a breach of a limit

Parameter Notification period

{c) Notification requirements for the detection of any significant adverse environmental effect

To be notifled within 24 hours of detection

Description of where the effect on
the environment was detected

Substances(s) detected

Concentrations of substances
detected

Date of monitoring/sampling

Part B - to be submitted as soon as practicable

Any more accurate information on the matters for
notification under Part A.

Measuras taken, or intended to be taken, to
prevent a racurrence of the incident

Measures laken, or intended to be taken, to rectify,
limit or prevent any pollution of the environment
which has been ar may be causad by the emission

The dates of any unauthorised emissions from the
facility in the preceding 24 months.

Name*

Post

Signature

Date

* authorised to sign on behalf of the operator

Permit Number ANG238501 Page 12 of 14




Schedule 7 - Site plan

QUTLET A AND
EFFLULHT 3AMFILT POINT

OUTLET Al AND I
EFTLUENT EANPLUE AOINT J“\

-
Y

© Crown copyright. All rights reserved. Environment Agency, 100026380, 2011,

END OF PERMIT
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Schedule 6 - InterpretatiOh

"accident’ means an accident that may result in pollution.
“annually” means once every year,

* “application” means the application for this permit, together with any additional Information supplied
by the operator as part of the application and any rasponse 1o a notlce gerved under Schedule 5 to
the EP Regulations. i

“EP Regulations” means The Environmental Permitting {England and Wales} Regulations Si 2010
No.675 and words and @xpressions used in this permit which are also used in the Regulations have
the same moanings as in those Regulations.

“emissions of substances not controlled by emission limits™ means emissions of substances 1o air,
water or land from the activities, either from the emission points specified in schedule 3 or from
other localised or diffuse sources; which are not controlled by an emission limit.,

“groundwater” means all water, which is below the surface of the ground in the saturation zone and
in direct contact with the ground or subsail.

“quarter” means a calendar year quarter commeneing on 1 January, 1 April, 1 July or 1 October.
“year’ means calendar year ending 31 December.

Parmit Number AN0238501 Page 13 of 14



Water Resources Act 1991

as amended by the Environment Act 1995
Consent to Discharge

Certificate of Holder

ENVIRONMENT
AGENCY

Part A
To: HANSON QUARRY PRODUCTS EUROPE LTD
THE COMPANY SECRETARY
THE RIDGE CHIPPING SODBURY
BRISTOL
BS37 6AY

NE: For a bady corporate the job title is 3 point of contact.
Holder Start Data: 26/08/00

The Environment Agency (“ithe Agency™) hereby confirm that the above named persen is a/the registered

holder of consent  AN0272901 Consent Issued: 06/06/97 |
Nature of Discharge(s); TMWC  Trade - Minewater - Continuous
at SN9494008710 PENDERYN QUARRY PENDERYN ABERDARE

Note: This centificate should be kept with the consent document for future reference. If you transfer responsibility for the discharge
o somcbody else you'must pass the consent to them and tell the Agency within 21 days. Responsibility for the consent cannot .
be disclaimed by the holder but the registration-of holder may be transferred to a'successor. To.do this please complete the
. form below, then tear it off and return it to the address shown. If you fail to transfer the consent, even though you are no longer on
#he site, you may still be liable for prosecution for pollution. If you transfer the consent but do not tell us, you will be com:mttmg
an offence. In cass of any queries please contact your local Envuoument Agpency office.

Post Code. :

' : - on hehalf of corporate bodies) ’ '_ Aentiss



Deddf Adnoddau Dwr 1991
fel y'i diwygiwyd gan Ddeddf yr Amgylchedd 1995
| Caniatad Gollwng
Tystysgrif Daliwr

ASIANTAETH YR
AMGYLCHEDD

Rhan A

At: HANSON QUARRY PRODUCTS EUROQPE LTD

- THE COMPANY SECRETARY
THE RIDGE CHIPPING SODBURY
BRISTOL
BS37 6AY

D3: | gorff corfforedig mae teitl y swydd yn bwynt cysylitu.
Dyddiad Gychwyn Daliwr: 26/08/0D

Maze Asiantaeth yr Amgylchedd ("yr Asiantaeth”) yn cadarnhan drwy hyn mai/bod y sawl a enwyd uchod

yw/yn ddaliwr cofrestredig uy caniatad AN0272901 Cyhoeddwyd Caniatad: 06/06/97

Natur y gollwng:
yn '

TMWC Trade - Minewater - Continuous
SN9494008710 PENDERYN QUARRY PENDERYN ABERDARE

N odyn Dylid cadw'r dystysgrif hon gyda'r ddogfen ganiatad i gyfeirio ati yn y dyfodal. Os byddwch yn trosglwyddo cyfrifoldeb y goll-
wng irywun arall, thaid i chi gyflwyno'r caniatid iddo ef neu hi a dweud wrth yr Asiantaeth cyn pen 21 diwrnod. Ni all y @aliwr wadu
cyfrifoldeb y gollwng, ond gall cofrestriad y daliwr gael ei drosglwyddo i olynydd. I wneud hynny, byddwch cystal 4 llenwi'r ffur- -
flen isod, ei datgysyiltu a1 dychwelyd i't cyfeiriad a nodir. Os methwch drosglwyddo'r caniatad, hyd yn oed os nad ydych ar y safle
mwyach, gallwch fod yn agored yr un fath i gael eich erlyn am lygru. Os trosglwyddwch y caniatid ond heb ddweund wrthom, byd-
dwch yn cyﬂawm lrosedd Qs bydd gennych ymholiadau, byddwch cystal 5 chysylltu i swyddfa Asiantaeth yr Amgylchedd yn lleol

" RhanB Llenwch mewn priflythrennau bras neu delpm.
At:

Deddf Adnoddau Dwr 1991: Hysbysiad am drosglwyddo camatad gol]wng

. Caniatad: AN02?290 1 :(E:l;:.;"a d: HANSON QUARRY PRODUCTS EUROPE LTD
CYhOCddWyd Caniatad: 06/06/97 . . THE- COMPANY SECRETARY
THE RIDGE CHIPPING SODBURY
BRISTOL
B337 6AY

Yr wyf fi/Y¥r ydym ni* drwy hyn yn hysbysu'r Asiantaeth nad fi/ni/nad wyflydym mwyach yw/yn* Ddeiliad
y caniatdd uchod. Caiff/Cafodd hwnnw ei drosglwyddo i: *dilewch yn 81 yr angen

"Enw(au) y Dallwr/])alwyr newydd:
Cyfeiriad:

Cod Post:

Dyddlad Trosglwyddo i'r Daliwrf])a]wyr newydd'

Liof00dwyd:am e : v Dyddiedig: ..on...
Enw Enw (priflythrennau bras):....awee. Safle: vamminns : ﬁ
TWE/SRE o ) . (i'w lenwi wrth lofnodi ar =m<m

ran cyrif corfferasthol)



ENYIRONMENT
AGENCY

QSIANTAETH YR
MGYLCHEDD
[consentvo. | anozraon | @
A
WATER RESOURCES ACT 1991
SECTION 88 - SCHEDULE 10

(AS AMENDED BY THE ENVIRONMENT ACT 1995)

CONSENT TO DISCHARGE
TO: THE COMPANY SECRETARY
ARC SOUTH WALES LTD
CANAL ROAD
CWMBACH
ABERDARE
CF44 0AG

The ENVIRONMENT AGENCY ("The Agency") in pursuance of its powers under the
Water Resources Act 1991 HEREBY CONSENTS to the making of a discharge OF
TRADE EFFLUENT, as follows:

PUMPED GROUNDWATER /SITE DRAINAGE

FROM: EFFLUENT TREATMENT PLANT
AT: PENDERYN QUARRY, PENDERYN ABERDARE
TO:  THE RIVER CYNON

SUBJECT TO the conditions set out in the following schedule:

PUMPED GROUNDWATER/SITE DRAINAGE SCHEDULE NO. AN 027290101

Subject to the provisions of Paragraphs 7 and 8 of Schedule 10 of the Water Resources Act 1991,
no notice shall be served by the Agency, altering this consent, without the agreement in writing of
the consent holder, during a period of 4 years from the date this consent takes effect.

This consent is issued and takes effect on the b4t dayof J Unz 1997

Signed k/{('\ff«f—ﬂukmu"}
Area Water Quality M\ana@r/

Aslantaeth yr Amgylchedd
Plas yr Afon, Pare Busnes Llaneirwg, Llansirwg, Caerdydd CF3 OLT. Ffon 01222 770088, Ffacs 01222 798555

Environment Agency
Rivers House, St. Mellons Business Park, St. Mellons, Cardiff CF3 OLT. Tel 012722 FTO0%8, Fax 01222 708555






CONSENT NO. AN0272901

SCHEDULE NO. | AN027290101

ASIANTAETH YR
AMGYLCHEDD
‘ ENVIRONMENT
“ DATEISSUED | k| b o : AGENCY

\

CONDITIONS OF CONSENT TO DISCHARGE
PUMPED GROUNDWATER /SITE DRAINAGE ("the Discharge")
FROM: EFFLUENT TREATMENT PLANT, PENDERYN QUARRY

1. (a) The Discharge shall not contain any poisonous, noxious or polluting matter or solid waste
matter.

(b) Provided that the Discharge hereby consented is made in accordance with the following
conditions of this consent, such discharge shall not be taken to be in breach of condition
(2) above by reason of containing substances or having properties identified in and
controlled by those conditions.
NATURE

2. The Discharge shall consist solely of trade effluent comprising of pumped groundwater
and site drainage from a total drainage aréa of 202300 square metres for the prevention of
interference with quarrying.

LOCATION

3. The Discharge shall be made in the marner and at the place specified as:

(a) disoharging via a 300mm dia pipe set in concrete headwall.
(b) discharging to the River Cynonh
(¢) at National Grid Reference SN 9494 0871
(d) shown marked “Consent Point" on Drawing No P7d/2 attached as Anne;x 1
SAMPLE POINT
4. The outlet to the watercourse shall be constructed and maintained so that a representative

sample of the Discharge may be obtained at National Grid Reference SN 9494 0871 as
shown marked 'Consent Point’ on Drawing No P7d/2
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ASIANTAETH YR
AMGYLCHEDD
@ ENVIRONMENT
CONSENT NO AN0272901 _ﬂ AY  Agency

SCHEDULE NO | AN027290101

DATE ISSUED b l\ ol
VOLUME
5. The volume of the Discharge shall be dependant on rainfall.
6. The rate of discharge shall not exceed 50 litres per second,
COMPOSITION
7. The discharge shall not contain more than:
(2) 25 milligrammes per litre of suspended solids (measured after drying
at 105°C.),
(b) 10 milligrammes per litre of mineral oil.
(¢) a pH value of 9.0pH units or less than a pH value of 6.0 pH units,
(d) 2 milligrammes per litre of total iron (as Fe)
8. The effluent treatment facility shall be maintained in an efficient operational manner at all
times,
9. As far as is reasonably practicable, the effluent treatment area shall be operated to prevent:

(@)

any matter being present in the Discharge to such an extent as to cause the receiving
waters, or any waters of which the receiving waters are a tributary, to be poisonous or
injurious to fish in those waters, or to the spawning grounds, spawn or food of fish in
those waters, or otherwise cause damage to the ecology of those waters: and

(it) the Discharge from having any other adverse environmental impact.

Page 2 of 2
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Hanson UK
Hanson House
14 Castle Hill
Maidenhead
SL6 4JJ

Report reference: 61190TN2Rev1.3, July 2017

This report has been prepared by ESI Ltd. (ESI) in its professional capacity as soil and groundwater specialists,
with reasonable skill, care and diligence within the agreed scope and terms of contract and taking account of the
manpower and resources devoted to it by agreement with its client, and is provided by ESI solely for the internal
use of its client.
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1 INTRODUCTION

1.1 Background

In 2011, Hanson Quarry Products Europe Limited submitted an Environmental Statement in
support of an application for revised planning conditions for Penderyn Quarry as part of the
Review of Old Mineral Permissions (ROMP) process (White Young Green, 2011). This
included a conceptual model of the local groundwater system. A key element of the ES was
to assess the risk posed by the development to the nearby Cwm Cadlan Special Area of
Conservation (SAC).

In its response to the application, the Countryside Council for Wales (CCW now Natural
Resources Wales (NRW)), whilst disagreeing with some aspects of the conceptual model,
accepted that the risk posed by quarrying would remain low whilst working was restricted
above the 250 mAOD bench and the rate of pumping from the quarry sump did not indicate
that the effective catchment area of the sump was increasing.

At a meeting held on 28 February 2013 between Hanson, Brecon Beacons National Park
Authority (BBNPA) and NRW, ESI Ltd (on behalf of Hanson) presented the results of a
method for calculating transient water balances at Penderyn Quarry using an approach
advocated by CCW in its response to the ROMP. This was written up in a technical note
which was reviewed in detail by NRW and is now being applied in the regular hydrometric
reporting for the site (ESI, 2014).

At that meeting ESI also presented an outline conceptual model that aimed to bring together
some of the points that CCW had made in its response to the ROMP application with other
lines of evidence, in order to support the view that further working above 250 mAOD did not
pose a significant risk to the SAC.

Since that meeting Hanson, BBNPA and NRW have agreed to take the planning permission
forward in two stages for working above and below 250 mAOD. All parties agree that a
more comprehensive assessment of risk would be needed to support working below
250 mAQOD (albeit that this may be further informed by ongoing monitoring). For working
above 250 mAQOD, the parties are seeking to converge on a monitoring and management
scheme that is proportionate to the level of risk represented by the quarry at its current
depth.

1.2 Objectives and Scope

The aim of this report is to review some recently collected data to assess whether this adds
further strength to the view that that further working above 250 mAOD does not pose a
significant risk to the SAC.

One of the key aims of the conceptual model is to provide an understanding of the degree of
hydraulic connection, if any, between the quarry and the SAC. The focus of the
reconceptualisation has therefore been on the implications that the new data have on this
hydraulic connection and therefore the risk to the SAC.

The new data comprise five nhew monitoring boreholes, OB13 to OB17, which were drilled
around the site in 2015. Details of the new boreholes are provided in ESI, 2015 and their
location is shown on Figure 1.1. Two of these (OB13 and OB17) are located within the
guarry boundary. These two, along with a third (OB15) are all located to the south of the
Dinas Fault, in areas which were expected to be limestone outcrop according to BGS data.
The remaining two (OB14 and OB16) are located to the north of the Dinas Fault next to the
SSSI/SAC boundary in areas indicated to be drift covered by BGS data. These boreholes
have now been equipped with data loggers and data are available from May 2015.

61190TN2Rev1.3 Penderyn Reconceptualisation Report 2017
Draft for project team review
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Figure 1.1 Locations of new boreholes

These borehole data have also been supplemented with additional information obtained from
a Cardiff University MSc thesis which looked at the hydrology and hydrogeology around
Penderyn Distillery (located approximately 1 km south west of the centre of the main quarry).

This revised report (Revl1.3) includes additional data collected from the new boreholes since
that considered in the original reconceptualisation report (ESI, 2017) and discusses the
implications of the findings for the assessed level of risk that ongoing dewatering of the
guarry at 250 mAOD poses to the integrity of the SAC.

61190TN2Rev1.3 Penderyn Reconceptualisation Report 2017
Draft for project team review
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2 REASSESSMENT OF CONCEPTUAL MODEL
DATA

2.1 ESI, 2013 Conceptual Model
Figure 2.1 below presents a schematic illustration of ESI's 2013

IN LIGHT OF NEW

conceptual model which has

been developed upon in this report with the recently obtained information.
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Figure 2.1 Original ESI conceptual model (2013)

The key elements of ESI's 2013 conceptual model are summarised below:

The sump at Penderyn Quarry appears to be below the water table for much of the time,
although there is some historical information to suggest that during very dry years the
water table may be below 250 mAQOD.

The ease with which water flows through the limestone worked at Penderyn Quarry
varies significantly in 3D: in some places the rock is effectively ‘impermeable’, whereas
in other places large voids have been encountered. Understanding the likely distribution
of these more permeable features is key to understanding the risk posed by dewatering
to the SAC.

ESI's 2013 conceptual model proposed that the large voids encountered above the water
table and on the south face of Penderyn Quarry were created by aggressive runoff
generated from the overlying Millstone Grit which enters the limestone and flows down
the dip of the strata towards discharge points to the south west (as proven by tracer
tests), much of this flow occurring above the water table.

In contrast, there was little evidence of major karstic features in the north face of the
guarry, although some seepage horizons were apparent in the lower quarry faces. This
suggests that layering and flow along bedding horizons may be important within the
limestone.

The above evidence suggests that there are a variety of routes by which rainfall is
transmitted to the quarry sump as illustrated in the following schematic. This means that
rainfall in the quarry catchment is attenuated by varying degrees as it flows towards the
quarry sump. Some of these pathways are clearly ‘runoff’ and some can be considered

61190TN2Rev1.3 Penderyn Reconceptualisation Report 2017
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to be ‘groundwater’. However, there appears to be a continuum between the two
processes such that it is hard to make a specific distinction between them.

. | N . SE

l Surface water catchment area l l

1. Rainfall \
2. Surface runoff

3. Shallow flow in fractured blast zone
4. Groundwater inflow

5. Groundwater outflow

6. Unsaturated zone inflow S—r
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-
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Figure 2.2 Conceptual model of flow routes to the quarry sump

The 2013 conceptual model was mainly focussed on understanding flows into the quarry
sump in support of the transient water balance calculations. These showed that the area
required to generate the flows observed in the quarry was very similar to the surface water
catchment of the quarry’. This suggests that the quarry is not drawing in water from a
significant distance away and supports the view that the current quarry operations (i.e.
above 250 mAOD) do not pose a significant risk to the SAC.

Having shown that the quarry is not drawing in water from a significant distance, the 2013
conceptual model did not focus in detail on the potential pathway between the quarry and
the SAC. The following aspects of the conceptual model are relevant to that area:

e There is a potential pathway through the limestone north of the quarry along which
drawdown effects could propagate towards the SAC.

e Groundwater levels collected in the area appear to indicate the presence of a
groundwater divide between the quarry and the SAC.

e The Dinas Fault, a sub vertical fault, lies between the SAC and the quarry and may act
as a barrier to flow. However, its proximity to the groundwater divide makes this difficult
to confirm.

e The Cwm Cadlan SSSI/SAC is entirely underlain by drift deposits. These are vertically
and horizontally heterogeneous (including both low and high hydraulic conductivity
deposits) and provide a degree of hydraulic separation from the underlying limestone.

e The drift deposits are of variable thickness which may impact on the degree of hydraulic
separation from the underlying limestone.

! Note that, due to the dipping strata and the groundwater gradients from north east to south west, it is likely that the catchment
of the quarry sump is not exactly the same as the surface water catchment: some areas to the north and east outside of the
current quarry surface water catchment may be part of the sump catchment, whilst some parts of the quarry itself, e.g. benches
on the southern faces, may not have been in the sump catchment, particularly prior to recent development.
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o Most of the eastern parts of SAC may also be underlain by Millstone Grit which overlies
the Carboniferous Limestone (See Figure 1.1). If present, this formation would provide
additional attenuation of any drawdown signal from dewatering within the limestone.

e The Nant Cadlan provides a hydraulic barrier across which effects are not likely to
propagate. This means that the areas of SSSI/SAC to the north of the river are not
expected to be at risk from dewatering from the quarry. The areas that have been
agreed by NRW and Hanson not to be at risk through this protective mechanism are

shown on Figure 1.1.
2.2 2015 Geology Data

Information from the new boreholes and the MSc thesis (Hull, 2013) is consistent with the
presence of a deep, drift-filled channel underlying the SSSI/SAC as previously discussed.
However, this new information has provided significant additional detail and refinement to
the previous understanding of the drift lithology and extent/depth/morphology. This is
summarised in Figure 2.3 and Figure 2.4 and is discussed in more detail below.

Note: OB12 offfset from cross-section ~100 m West.
0B13 offfset from cross-section ~100 m East.
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Figure 2.3 Revised schematic geological section north west — south east
(GW level data reviewed covers 01/01/2015 to 31/03/2017)
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Figure 2.4 Revised extent of drift

2.2.1 Extent and nature of the drift

The extent of the drift is recorded on the published BGS 1:50,000 drift map and has so far
been encountered in all boreholes outside the site boundary. The presence of two metres of
Glacial Till in newly-drilled OB15 (immediately north of the quarry) indicates that this unit
extends further south (closer to the quarry) in the vicinity of OB15 than mapped by the BGS
(Figure 2.4). The additional drift cover means that recharge to the limestone aquifer to the
north of the site is probably lower than previously implied and this would mean that there is
less groundwater flowing to the SAC and to the quarry from this area. However, runoff and
interflow generated from this relatively impermeable material will flow northwards to the SAC
above the water table in the and may support the springs in this area. Any such flows would
therefore be perched and thus not vulnerable to dewatering at the quarry.

Newly-drilled OB14 encountered a much greater thickness of drift than had previously been
found in any of the boreholes in the area (the borehole was completed at 70 m without
encountering limestone). This is potentially significant in that the greater the thickness of
drift, the greater the potential for hydraulic separation between the shallow drift water table
(that in part supports the SAC vegetation) and the underlying limestone water level. Whilst
thicker than previously encountered, this finding is consistent with the conceptual
understanding of drift-filled palaeochannels, where thicker drift deposits would occur over the
palaeovalley thalweg (a thalweg being the line formed down the valley by joining the lowest
points in a section across the valley).

Examination of the thickness of the drift deposits in the boreholes drilled to date shows that
drift thickness within the outcrop increases consistently with distance from the outcrop
boundary. The borehole data and drift deposits outcrop pattern suggests that OB14 lies
fairly close to the thalweg and the thickest part of the drift sequence. Although other
boreholes (e.g. OB 2) have been drilled close to the thalweg, these did not prove the full drift
thickness and were drilled to shallower depth than OB14. The hypothesised channel
thalweg is shown in Figure 2.5.
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Figure 2.5 Inferred palaeo-channel route

It had been previously suggested by CCW that the Glyn Perfedd hillock feature (Figure 2.5)
that separates the SAC into two arms might be bedrock-cored. This would have brought
limestone close to surface which could then have provided the flow to the base-rich flushes
on the feature’s northern flank. However, the thickness of drift seen in OB14 suggests that
the feature is actually drift-cored. The new borehole evidence therefore supports the view in
SRK, 2011 that these flushes do not originate directly from limestone bedrock, but from the
drift which is now shown to be >70 m thick in this area; the basic nature of their chemistry is
therefore probably the result of the limestone being one of the sources for the material
making up the drift. This therefore means that these flushes are significantly less vulnerable
to any changes in the water level in the underlying limestone than CCW had previously
suggested.

The presence of a thicker drift sequence is suggestive of a greater potential for hydraulic
separation between the limestone and the SAC. However, this depends on both the
thickness of the drift and its nature. Both the borehole log for OB14 and the conceptual
model presented in the MSc thesis (Hull, 2013) indicate that there are significant thicknesses
of granular material (sands, gravels) within the sequence. Although these would allow
horizontal movement of water, vertical movement would be much lower due to intervening
layers of low hydraulic conductivity within the drift. A summary of the lithology encountered
in OB14 is provided below:

e The top 7.3 m of OB 14 is Glacial Till. This Glacial Till deposit is found widely across
most boreholes in the area varying in thickness from c. 1 -15.4 m.

e The dominant unit below this is a thick, sandy gravel unit which is interpreted as fluvio-
glacial deposits. This unit is thickest in OB14 at 27.2 m but is also encountered in
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OB8a, OB9a and OB16 as a mixture of clays and gravel with a thickness of c. 13 m,
c. 10 m and 7.9 m respectively.

e Laminated red and green clays were encountered below the fluvio-glacial deposits in
OB14. These glacio-lacustrine deposits have not been found in any other boreholes
drilled to date in the area.

e Fine green gravel with red clay with sands and gravel occur below the laminated clays.
These have also been interpreted as glacio-lacustrine deposits. These account for the
lowermost 23.5 m of the superficial deposits in OB14. The limestone bedrock was not
encountered.

The typical sequence of Devensian drift in the Brecon Beacons area includes a further
sequence of glacial till beneath the glacio-lacustrine deposits, suggesting that the base of
the drift in the vicinity of Glyn Perfedd could be at significantly greater depth than the 70 m
drilled within OB14 without encountering limestone bedrock.

The lithological data obtained to date therefore indicate that the drift sequence can be
subdivided into three main lithological units: Glacial Till, glacio-fluvial deposits and glacio-
lacustrine deposits.

The thickness of drift beneath the SAC will vary at any particular point based on its location
relative to the centreline of the buried valley and the outcrop boundary. This, along with the
variable lithology means that it is difficult to determine the precise level of hydraulic
separation afforded by the drift. Multiple pathways could exist through the drift material
depending on the relative elevation of the limestone water level and the lithology of the drift
material contacting the palaeo-channel sides. For example where limestone abuts sands
and gravels relatively high up the drift sequence, then this would bypass the potentially
isolating effects of low hydraulic conductivity deposits lower down the drift sequence.
Conversely, where there was no direct hydraulic connection between the limestone
groundwater and granular drift deposits, the multiple clay and silt layers which are always
present would afford a high degree of hydraulic separation to vertical flow even where
significant thicknesses of granular deposits were also present.

Irrespective of the drift variability, the ubiquitous presence of Glacial Till over the drift outcrop
will offer a high degree of hydraulic separation between the ground surface and groundwater
at deeper levels.

2.2.2 Solid geology

The information collected from the new boreholes was generally consistent with previous
borehole information. Evidence of voids and/or fractures in the limestone encountered was
only noted in OBH13 at elevations above the current sump elevation. This is consistent with
the 2013 conceptual model.

Figure 1.1 shows that large parts of the SAC are mapped as being underlain by Millstone
Grit. This formation overlies the Carboniferous Limestone and could potentially attenuate
the effects of dewatering in the limestone. However, the nature of the Millstone Grit and its
presence locally has not been proved in any boreholes in the area: in fact the deep drift filled
channel may have cut through the Millstone Grit to the underlying strata in places. The
current assumption is therefore that the Millstone Grit does not act to limit dewatering effects
being transmitted to the SAC along the line of the drift filled channel (Figure 2.5). However,
to the north of this, the areas of the SAC mapped as being underlain by Millstone Grit are
more likely to be shielded from dewatering by the Millstone Grit.
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2.3 Groundwater Level Data
2.3.1 Amplitude of seasonal fluctuations

The hydrographs of groundwater levels in the boreholes monitoring the limestone around the
guarry (Figure 2.6 shows recent data) fall into two groups: those with larger amplitude
seasonal variations (particularly OB13 (annual range c. 20 m) and OB15) and those with
smaller amplitude variations. Larger amplitude variations are seen in areas of limestone
outcrop/thin drift whilst smaller amplitude variations are seen in areas of drift cover. This
supports the view that the extensive areas of Glacial Till to the north and east of the quarry
reduce/attenuate recharge to the limestone in these areas.
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Figure 2.6 Recent groundwater levels

The large amplitude at OBH13 in particular (e.g. compared to OB12 which is nearby)
suggests a greater connection with the surface and shallower flow pathways and it may, in
part, represent an ephemeral perched or semi-perched horizon within the limestone
sequence (See Figure 2.2). This may be linked to the presence of voids encountered during
the drilling of this borehole at 260-280 mAOD (i.e. around the current position of the water
levels recorded in the borehole and above the current base of the quarry at 250 mAOD).

The 2013 conceptual model suggests that karstification will tend to be focussed along
stratigraphic horizons. The location of the voids in OBH13 and the general dip of the strata
in the area suggests that these horizons have been intercepted by the quarry and this may
be linked to the location of seepage faces in the lower benches of the quarry. By
extrapolating the elevation of the void-containing horizon up-dip, away from the quarry and
toward the SAC (as shown on Figure 2.3), it can be seen that it would crop out above the
level of the water table to the north and therefore would not represent a direct pathway to the
SAC.

Seasonal fluctuations in water levels in boreholes monitoring the superficial deposits are
generally small and this may reflect relatively good connection with surface (levels are
generally at or above ground level).

However, a recharge signal is evident in the deep drift at OB14 data which is similar in
nature to the signal seen in the limestone at OB16 to the east. The recharge signal at OB14
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is also similar to the signal in the limestone at OB12 (to the south) but the water levels are
higher at OB14 than at OB12 and so the recharge signal at OB14 must be driven from
further to the north east rather than from OB12. The monitoring zone at OB14 is completed
in the superficial deposits at depth (from 64 to 70 mbgl); this suggests that a recharge signal
is being transmitted into the deep drift in this area from the limestone to the east, but that it is
buffered from the shallower depths near the surface by overlying lower permeability material.

2.3.2 Direction of groundwater flow

Groundwater level data collected from the newly-drilled boreholes have provided additional
information on the pattern of groundwater levels around the quarry. These confirm hydraulic
gradients in the limestone from the north and east towards the quarry and, whilst these are
consistent with the previously postulated groundwater divide along the location of the Dinas
Fault, they do not categorically confirm it.

The steep, north-south, hydraulic gradient in the limestone between OB15 and OB16
observed throughout the majority of the period for which data are available suggests that the
pathway between these monitoring locations is of low transmissivity; this may be in part due
to the presence of low permeability superficial material and/or the Dinas Fault.

In contrast, some of the groundwater hydraulic gradients to the north east of the quarry are
very shallow (between OB15 and OB8A for example) which, combined with the evidence of
reduced recharge through the Glacial Till in this area (discussed above), suggests that there
is little active groundwater flow in this area.

2.3.3 Vertical hydraulic gradients between limestone and drift

Comparison of water levels in the previously-drilled dual installations at OB8, OB9, and
OB10 (Figure 2.7) provides an indication of the degree of connectedness between the drift
and the limestone, although care needs to be exercised in interpretation due to the
combination of the extent of the piezometer response zone and the variable drift lithology. In
general, these show a similarity in the amplitude of variation in the drift and the limestone.
Amplitude of variation in both drift and limestone is of the order of 1 to 2 m at OB8 and OB9,
but is significantly higher, just under 10 m, at OB10 (closer to the edge of the mapped
superficial deposits).

61190TN2Rev1.3 Penderyn Reconceptualisation Report 2017
Draft for project team review



Penderyn Quarry Geological/Hydrogeological Reconceptualisation Page 11

285

=)

g

284

£

o

>

[}]

— 283

[J]

L o

©

H

e

S 2

o

1

(C)

281 . ,
© DN P O LD DD PO K I I R
9 O O O O QO QL L QO QLN DDA
S N N I S S e S S S S S S S S S SRS
265

=) 1

o 264 t {

>4

E

T 263

>

3 \ ———0BY%

)

3

© 262 — ¥ | ——O0B9a

2 1 y T

]

c

>

° 261

G}

% +———r - - -
© N P O O DD 6 & D@ O O DD D > O
PP LTS S P DI
N AN N NS S S S S S S S S S SO S S S SIS
295 -

— *

8 290 - .

< o °. 0000.’000 oo. * 0000 OBloa

g 0'&0'.00.,0

@ 285 -

] ———0B10b

-~

3

© 280 -

13: +« OB10b

S Manual

o 275 -

o

7w
© AN D O O DS QD O © A P O O DN DD O
F S PP LCFTPLPIFPSL PPN NS
SIS SN NI S S S S S S SO S S S S S S O

Figure 2.7 Groundwater levels in dual installations

The dual piezometers also suggest that hydraulic gradients between the drift and limestone
may be variable in direction — they are upward at OB9 (near the discharge zone associated
with the Nant Cadlan) and downward at OB8 and OB10 (i.e. this area is a recharge zone to
the limestone, albeit the rates of recharge are attenuated by the overlying drift).

At OB10 (to the south of the Dinas Fault), the difference between the limestone and drift is
around 8 m (downward gradient). Whilst this is suggestive of greater separation between
the drift and the limestone, the piezometer installation at this location is such that this may, in

61190TN2Rev1.3 Penderyn Reconceptualisation Report 2017
Draft for project team review




Penderyn Quarry Geological/Hydrogeological Reconceptualisation Page 12

part, represent the hydraulic gradient within the limestone rather than the hydraulic gradient
between the top of the limestone and the water table in the drift. There is a difference in the
amplitudes of variation at this location (around 4 m for the upper zone and up to 8 m for the
lower zone) which also supports a hydraulic separation between the two units or within the
limestone (i.e. suggests that the variations in water level in the limestone are being
transmitted laterally from a recharge area rather than downwards through the drift in this
area as it is hard to conceptualise how the range of amplitude of seasonal fluctuation can
increase along a flow path).

The hydrographs in OB10 suggest that there may be some degree of perching within the
limestone units, possibly as a result of intervening lower hydraulic conductivity horizons.
This was also observed in OB13, where seepage was noted well above the base of the
immediately adjacent quarry. It was roughly coincident with the elevation at which seepages
can be seen in the quarry face, above a thin mudstone band, and hence may indicate an
element of perched water within the limestone mass. This suggests that there may be a
significant degree of hydraulic separation perpendicular to the limestone bedding planes.
The implication of this is that dewatering effects from the quarry would be largely limited to
the horizons intercepted by the quarry; whilst they could propagate along the bedding plane,
the ability to propagate across it would be more limited.

At OBH10a, the limestone hydrograph shows some effect of the quarry dewatering with a
small drawdown occurring from around 2009 onwards but stabilising since 2014% This is not
reflected in the upper horizon (OBH10b): this also supports the idea that there is a weak
connection between the shallow and deep limestone groundwater at this location. This small
drawdown is not seen in other limestone locations that are close to OB10 but on the other
side of the Dinas Fault (e.g. OB09A/B) supporting the possibility that the fault is acting as
some form of barrier.
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Figure 2.8 Groundwater and spring elevations north of Penderyn quarry

2 Similar drawdown is also observed at OBH12
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Aside from OB10, there is other evidence for perched water within the drift at the site. To
the north east of the site, springs issue from Glacial Till at locations shown in Figure 1.1.
The elevation of these springs is above the groundwater levels in the adjacent limestone OB
locations — as shown in Figure 2.8 - and must therefore represent perched groundwater
within the drift. A conceptual cross section between OB8 and OB15 is shown on Figure 2.9.
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Figure 2.9 Perched springs to north east of quarry (water levels recorded July 2015)

2.3.4 Groundwater levels near the quarry sump and groundwater inflows to the
quarry

Groundwater levels at OB17 have been compared with the nearby quarry sump water levels
(Figure 2.11 — note period of high sump levels during pump failure over Christmas 2015). In
the period of record, there is an almost continuously present upward hydraulic gradient
between the borehole and the sump which suggests that groundwater flow into the sump is
occurring throughout most of this period. Occurrences of sump levels exceeding water
levels observed at OB17 are rare and short lived within the observed data; (see April 2016 in
Figure 2.10 below).

During the pump failure and flooding event over Christmas 2015, water levels in the quarry
rose to c. 254 mAOD before the pumps were reengaged. Although some of this rise is likely
to have resulted from collection of runoff water, it suggests that the winter groundwater
levels at this location are several metres above 250 mAQOD.
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Figure 2.10 Water levels around Penderyn sump

It is currently much harder to say anything definitive about the position of summer
groundwater levels. There is a one-off record during drilling at the site in the 1990s that
suggests that, during very dry periods, the groundwater level may be below 250 mAOD, but
this has not yet been substantiated due to the lack of a very dry period since OB17 was
drilled. The current summer period has been quite dry and it will be useful to review the
latest site data when it becomes available.

SRK, 2000 reports that ‘The base of the new development is currently at about 258 mAOD,
which is just below the summer groundwater table, with about 0.5 m water collecting in the
deepest part of the sump during dry spells during the summer. Pumping was intermittent
during the period June to September.” Note that groundwater levels in summer 2000 were
higher than in many other summers and so the ‘normal’ summer groundwater level is likely
to be lower than this.

A short period of reversal in the hydraulic gradient between the sump and OB17 can be
observed in April/May 2016 in Figure 2.10. This is a period of 19 days during which time the
maximum difference in water levels was 0.32 m. It is expected that there was minimal
pumping required over this period as rainfall was low and seepage to ground was likely to be
occurring®.  This would tend to suggest that the groundwater level was close to the sump
level at this time.

2.4 Groundwater Inflow During Dry Weather.

Figure 2.2 shows that water may reach the sump from a variety of sources some of which
may be interflow, some of which is perched groundwater leakage and some of which is
deeper groundwater inflow. These results from OB17 would suggest that there is a small but
fairly continuous deeper groundwater flow component for much of the time. Water taken
from the sump during dry periods is therefore expected to be entirely derived from
groundwater.

In order to ascertain what proportion of the water pumped from the quarry is derived from a
deep groundwater pathway, pumping rates were reviewed over periods of no rainfall. It is

3 Unfortunately, metered flow data are not available for this period, but low pump run hours suggest that pumping was minimal
over this time.
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considered that, towards the end of a period of dry weather (i.e. with zero rainfall), any water
entering the quarry will be derived from groundwater. Dry periods were identified in both
summer and winter when the ambient groundwater levels would be lower and higher
respectively. The purpose of this is to see how the magnitude of such groundwater inflows
changes across the year.

Pumping rates (including allowance for change in storage volume) were assessed over dry
periods in the summer (June to August) of 2013 and winter (Jan to March) of 2013 as shown
in Figure 2.11.
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Figure 2.11 Rainfall and discharge data in dry conditions

The average dry weather discharge in summer was 75 m*/d (over 12" — 215 July 2013,
discounting the small peak visible towards the end of the period which is considered to be a
rainfall event, albeit not captured by the rain gauge) compared with an average discharge of
416 m®d over the whole three month period observed (i.e. dry weather flow (groundwater)
constituted 18 % of mean flow for the three month period observed).

Average dry weather discharge in winter was calculated as 113 m%d (over 23™ Feb 2013 to
5" March 2013 discounting the small peak in flow towards the end of the period which is
considered to be a rainfall event not captured by the rain gauge) compared with an overall
average discharge of 1020 m*d over the whole three month period observed, which
includes the period of dry weather noted above (dry weather flow (groundwater) constituted
11 % of mean flow for the three month period observed).

The long term mean daily discharge rate from Penderyn between 1999 and 2017 is
721 m®d. Assuming that, say, 15% of this flow was groundwater (using the indicative
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percentages above), this would suggest that the long term rate of groundwater abstraction at
the quarry is around 110 m*d. This is considered to be a small flow compared to, for
instance, an average flow of c. 24,500 m*/d * in the Nant Cadlan; when scaled to the area of
the Cwm Cadlan SAC this gives an estimate of effective precipitation of 1,629 m®d for the
SAC (i.e. long term average ‘groundwater’ abstraction from the quarry is about 7% of the
effective precipitation over the SAC).

2.5 Catchment Area to the Quarry

The surface water catchment of the quarry has been estimated by applying an automatic
algorithm to the latest survey data. There has been a small increase (+2%) in area
compared with the previous catchment area calculated due to continued development of the
southern face of the quarry in this period. Note that the current development of the southern
benches may also intercept larger proportions of rainfall where this previously flowed down
dip (Flowpath 7 on Figure 2.2).

It is recommended that an increase in catchment area is factored into the transient water
balance in future hydrometric reports for the site. The increase applied should be at least
2% depending on the consensus about the amount of capture of what was previously
Flowpath 7 water.

Figure 2.12 Surface water catchment of Penderyn Quarry 2017

4 Mean daily flow between January 2000 and May 2016
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3 SUMMARY AND CONCLUSIONS

3.1 Revised Conceptual Model

The revised conceptual model is shown in Figure 3.1 and Figure 3.2 and discussed in the
following text
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The groundwater system in the limestone to the north of the Dinas Fault is not very active
due to attenuation of recharge to the limestone through the overlying Glacial Till which
diverts rainfall to the springs that occur to the north and north west of the quarry. The
diverted recharge flows to perched springs which appear on the northern flanks of the ridge
into which the quarry is excavated and which feed into the SAC (see Figure 2.9, Figure 3.1
and Figure 3.2). Recharge of the drift within the SAC from the bedrock is also limited by the
low permeability material.

There is some evidence for recharge signals from the limestone to the north of the Dinas
fault affecting water levels in the deepest horizons within the drift (e.g. OB14 which is
constructed in the deep drift below the SAC) — being transmitted there from the east rather
than the south. However, this deep signal in the drift below the SAC is significantly
attenuated as it passes upwards through the drift and is not at all pronounced in the shallow
water levels in the SAC. This suggests that OB14 is an important pathway monitoring site.

Recharge to the limestone in the groundwater system to the south of the Dinas fault occurs
through the drift close to the fault and directly through the limestone nearer to the quarry.
The upper horizons of the limestone here are often more directly connected with the surface,
possibly by karstified horizons close to the water table, as indicated by the greater amplitude
of groundwater variations and flashy responses.

There is evidence that the limestone is acting as a multi-layer aquifer system and therefore
the pathway for effects of the quarry dewatering may be largely confined to the horizons
intercepted by the quarry. The dip of the beds means that, to the north, this ‘pathway’ would
rise, extending to surface before it reached the SAC.

A significant part of the SAC to the north and east is mapped as being underlain by the
Millstone Grit and this is likely to shield the SAC from any dewatering effects in the
limestone, particularly in conjunction with the intervening deep, drift filled channel.

3.2 Resultant Pathways between Quarry and SAC

There are therefore two potential pathways for dewatering effects to extend from the quarry
to the SAC as shown in the conceptual model figures above.

1 Via the overlying Glacial Till in the few places where the underlying limestone is fully
saturated (i.e. where water levels in the till are not perched). In these locations, a
reduction in limestone water levels would potentially result in a reduction in Glacial Till
water levels and this then could reduce interflow and spring flow.

2 Via the main body of the deep, drift filled channel underlying the SAC. In this case,
reduction in groundwater levels in the limestone would be transmitted laterally across the
Dinas Fault, into the deep drift and then upwards through the drift to the surface
hydrological system on which the SAC depends.

In both cases there is evidence that the risk of effects occurring over these pathways is low.

o In the case of the pathway through the Glacial Till, the new evidence of perching
presented in this note suggests that much of the shallow hydrological system arising
from the Glacial Till between the quarry and the SAC is perched and hydraulically
isolated from the underlying limestone (and thus at no risk from quarry dewatering). The
degree of separation increases to the north east of the quarry due to thickening of the till.

¢ In the second case, the presence of a very deep sequence of layered, low hydraulic
conductivity deposits (including widespread Glacial Till at surface) under the SAC
provides a high degree of hydraulic separation between the limestone and shallow water
system on which the integrity of the SAC depends. The groundwater level data
presented in this note shows clear evidence of significant attenuation of the recharge
signal through this layered system. This again implies a very low risk to the SAC from
continued quarry operation at 250 mAOD.
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There is some suggestion in the evidence reviewed above that the Dinas Fault is acting as a
hydraulic barrier (and is possibly the reason for the groundwater divide), but this is not
conclusive. If this were the case, it would mean that the risk posed by quarrying dewatering
is lower than would otherwise be the case.

In summary, the new boreholes and water level data have provided useful new information
about the conceptual model of the local hydrogeology. This new information is generally
consistent with the ESI 2013 conceptual model and in each case indicates that the risks to
the SAC posed by the quarry dewatering at 250 mAOD are even lower than previous
evidence could demonstrate.

3.3 Implications for Degree of Risk to Cwm Cadlan SAC

Hanson and NRW had previously agreed that some parts of the Cwm Cadlan SAC north of
the Nant Cadlan were not susceptible to impacts from quarry dewatering. The above lines of
evidence regarding geology, groundwater levels and pumping rates have been used to
review the levels of risk in different parts of the SAC from continued working of the quarry at
250 mAQOD as follows:

e The evidence presented above suggests that, to the north of the quarry, groundwater
within the Glacial Till - which provides a source for a few small springs between the SAC
and the quarry — is perched and not in hydraulic continuity with the deeper groundwater.
This would mean that there is no risk that dewatering at Penderyn Quarry could derogate
stream flows that feed water into the southern side of the SAC. Any surface water
issuing from this source will be intercepted by the Nant Cadlan tributary which runs
parallel to the main stream along the southern edge of the SAC. This suggests that the
degree of risk of dewatering to these springs and the southernmost part of the SAC near
the quarry is lower than the ‘low risk’ was previously assessed by NRW/CCW.

o Areas of the SAC between the quarry and the Nant Cadlan to the north east of the
quarry are now considered to be at negligible risk from quarry dewatering given the
significant thickness of heterogeneous — but generally low permeability — drift deposits
present in this area and evidence of perching above the piezometric surface in the
limestone.

e The new boreholes have now shown that the Glyn Perfedd hillock is underlain by
significant thickness of heterogeneous drift rather than limestone. It is considered that
this implies that there is no risk to the SAC from dewatering to the north of the hillock nor
to any seeps on its southern side.

As a result of this re-evaluation, the area of SAC that is considered to be at no risk from
dewatering Penderyn Quarry at 250 mAOD has been considerably expanded (Figure 3.3).
The small, residual area in which the risk is considered to be very low but which cannot be
completely excluded is restricted largely to the southernmost part of the original SSSI
nearest to the quarry. The relevant areas are as follows:

SAC whole area 85.6 Ha
Area of SAC previously agreed to be not at risk 25.1 Ha
Area of SAC no longer considered to be at risk from

dewatering at 250 mAOD 59.1 Ha
Residual area of SAC at which risk from dewatering at

250 mAOD cannot be completely precluded 1.3 Ha
% area of SAC at which risk cannot be completely precluded 1.5%
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The following combination of (improbable) events would all need to occur for such a risk to
materialise:

e A substantial fissure in the limestone between the quarry and the SAC that is not
currently active would need to become active (note that no further working will take place
on the northern side of the quarry whilst the quarry is restricted to working above the
250 mAQD level);

e This fissure would need to intercept large amounts of water (which would be detected
using the transient water balance) which would significantly change the amount of
groundwater flowing towards the SAC. This is considered to be unlikely given the low
recharge and inactive groundwater flow to the north of the quarry;

e The fissure would then need to be closely connected to a permeable horizon within the
drift sequence under the SAC. There is some evidence that there is some connection
between the limestone and the deep drift (i.e. recharge signal in OB14) but this appears
to be driven from the east not the south;

e Any deep permeable drift horizons would in turn need to be well connected to the
surface: the available logs suggest that the drift sequence under the SAC is very layered
and so any transmission of a signal through these strata is likely to result in significant
attenuation (as evidenced by the difference in the OB14 and OB9 recharge signals);

e The overall hydraulic resistance through the whole of the above sequence would need to
be very low to cause any significant change in groundwater fluxes to a point that could
cause a perceptible change in moisture content of the shallow horizons such that would
cause an impact on the local flora (note that there is virtually no head difference between
the current quarry floor and the SAC at this location);

In our opinion the probability of such a sequence of occurrences is very low. This, together
with the small residual area of the SAC which cannot be precluded from risk, as well as the
maintenance of the early warning monitoring arrangements at the site in the form of a
Scheme of Working® is more than satisfactory to be able to conclude that continuing to work
Penderyn Quarry at the 250m AOD level will not adversely affect the integrity of the SAC.

° The Scheme of Working originally approved in February 1998 is to be updated to record various amendments to the scheme
that have taken place over time and will be submitted to the BBNPA for formal approval prior to the determination of the ROMP
application.
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Brecon Beacons National Park Committee
PERMISSION FOREE

{Order 1988 e

ARC South Wales Lid

CV14033
Canal Road
Cwimbach RATIORA LA SN956089
»:x;:rgﬁre * | This permission does NOT
Id Glamorgan include approval r

In pursuance of its powers under the above mentioned Act and Regulations, the
BRECON BEACONS NATIONAL PARK COMMITTEE (hereinafter called "the
Committee”) as Local Planning Authority hereby grants:

Continuation of quarrying operations (Full)
Penderyn Quarry, Penderyn '

PERMIT in accordance with the application form and plans received on 5th
December 1994 subject to the following conditions

(subject to the conditions specified hereunder):-

CONDITIONS

1. Unless stated otherwise below, the duration of this permission is as specified
overleaf,

2. The proposed development shall be carried out in accordance with the submitted
plans (Ref. Nos. P7/P/4 and P7/P/5) together with the accompanying written
statement all stamped as approved by the National Park Committee, except as
modified by the following conditions :

3. With the exception of works necessary for the restoration and aftercare of the
site, the planning permission hereby granted shall expire on 21st February 2042.

4. Following expiry of the planning permission, all extraction, treatment,
consumption, utilisation and stockpiling of minerals shail cease,

5. Except in the case of emergency(*) the sole means of access for the site shal| be
from the ma%uarry entrance on Chapel Road (A4059). '

//—%'

Signed / ) W - ,g Secretary to the National Park Committee
Date ' i _ - ' -
A SRRy 1SS0S

It is important that you should read the notes on the reverse side of this form
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6. Unless otherwise approved in wfiting by the National Park Commitiee, except in
the case of emergency (%), quarrying operations shall take place only between the
hours of 6.00am and 8.00pm Monday to Friday and 6.00am to 6.00pm on Saturdays

and Sundays. No quarry operations shail take place on statutory Public/Bank
Holidays, with the exception of Good Friday when quarrying operations will be
permitted.

N.B. For the purposes of this condition, quarrying operations shall be defined as
the winning and working of stone from the quarry face, the haulage of stone from
the face and.the operation of the primary crusher or any replacement thereof.

e W e — = P = i =

7. Within twelve months of the date of this permission, or such other period as may
be agreed with the National Park Committee, the applicant will carry out 2
hydrogeological survey of Penderyn Quarry and the surrounding area, the
specification for the survey to be agreed with the National Park Committee in
consultation with the NRA and CCW. The aim of the survey shall be to gather and
evaluate background infarmation in order to facifitate the preparation of the scheme
of working required by Condition No. 8 below and provide a baseline for future
monitoring. In particular, an assessment will be made of the effects, if any, that
dewatering operations within the quarry may have on the seasonal water levels, soil
moisture and soil chemical variables of relevance to the special interests within the
Cwm Cadian Grasslands SSS! and on water levels and water quality in the
Penderyn borehole.

8. Within twelve months of the date of this permission, or such other period as may
be agreed, the applicant shall, submit a scheme of working for the quarry for the
approval of the National Park Committee. The Committee may require amendments
to the scheme or impose conditions or limitions thereon as part of the approval
process. The scheme of working will not be approved unless it clearly
demonstrates that dewatering of the quarry in accordance with the scheme will not
have adverse implications for the special interest of Cwm Cadlan SSS| or the
Penderyn borehole. After the date of its approval, all operations shall be carried out
strictly in accordance with the scheme of working or such variation or revision
thereof as may be approved in writing by the National Park Committee, {including
any conditions or limitations imposed in connection therewith). Atintervals to be
agreed by the National Park Committee, the scheme of working shali be reviewed.

9. The scheme of working referred to in Condition No. 8 above shall include inter
alia details of : _

a) development (e.g. phasing, areas to be worked, depth of working etc.)

b) method of dewatering the quarry workings ]

¢) predicted impacts on the local groundwater and surface water regime as a
consequence of dewatering the quarry :

d) ground ar}eﬂk}arf?ce xaler monitoring arrangements in the form of a'monitoring

4 - - _ .
Signed / M : ,g; Q’S(ecretary-to the National Park Committee _
Date K ) . ' '
A SRRy 1SS

| It is important that you should read the notes on the reverse side of this form |
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nétwor_k, which shall include the monitoring of soil chemistry and plant communities
within the Cwm Cadlan $S$I, the details of which are to be agreed with the National
Park Committée in consultation with the NRA and CCW

e) a mechanism for sharing and evaluating the data gathered from the monitoring
network with the NRA and CCW

f) a subordinate scheme identifying the arrangements for remedial action to be
taken in the event that the data collected from the monitoring network referred to
above establishes to the satisfaction of the National Park Commitiee, that
dewatering operations within the quarry are having or are liable to have an adverse
effect on the special interest of the Cwm Cadlan Grasslands SSSI, the water levels
above. Remedial action will involve either the cessation of dewatering operations or
the implementation of an adequate scheme of mitigating measures with details of
the scheme to be submitted for the prior approval of the National Park Committee.

10. The monitoring network referred to in Condition No. 9d above shail be
maintained throughout the life of the quarry.

11. No dewatering operations shall be carried out below the level of the existing
quarry floor, i.e. 265 metres AOD, apart from that required for the mobile spraying
unit referred to in Condition No.15 below, until such time as the scheme of working
referred to in Condition No. 8 above is approved in writing by the National Park
Committee.

12. Within six months of the date of this permission, details of measures to be
taken to ensure that pollution of water courses is prevented shall be submitted for
the approval of the National Park Committee. These measures shall include details
of setfling ponds, tanks etc as appropriate, and once approved shall be
implemented within a period to be agreed by the National Park Committee.

13. Until such time as the measures for the prevention of poliution referred to in
Condition No.12 above ars approved, all site operations shall take place using the
best practicable means in accordance with NRA standards.

14. Any oil, fuel, lubricant., paint, solvent or other potential contaminate within the
site shall be stored in a suitable impermeable enclosure to prevent such material
contaminating any soil forming material or entering a watercourse or groundwater.

15. The emission and propagation of dust shall be minimised by the use of
effective dust control measures. Such measures shall include

a) The pr_ovision of-a mobile spraying unit to be maintained in eﬁicient‘working
order and used so as to ensure that haulage roads and other areas subject to
yehicular traffi ?re)(ept adequately damped down during periods of dry weather.

Signed / M - ( ‘ Secretary to the National Park Committee

e AAS Sy SEROT
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The mobite spraying unit shall have an-adequate supply of water available at all
times. '

b} The installation and maintenance of suitable dust suppression systemns on all
drilling rigs. ‘

16. Best practicable measures shall be taken to minimise noise levels generated
by the site operations. Inter alia, such measures shall ensure that all vehicles are
fitted with effective silencers which shall be maintained in good and efficient

working order and that all machinery in intermittent use shall be shut down in the

17. Blasting operations shall be controlled to ensure that :

a) Except in the case of emergency (*), no blasting shall be carried out on site
except between 10.00am and 8.00pm Monday to Friday and 10.00am to 12.00 noon
on Saturday. There shall be no blasting on Sundays or statutory Public/Bank
Holidays.

b} A warning siren shall be sounded prior to the commencement of blasting
operations.

c) At all times, blasting shall be designed so that the peak particle velocily as
measured in any one of three mutually perpendicular planes at the nearest
residential property (existing at the date of this permission) shall not exceed 10mm
per second for 95% of all blasts as measured over a period of six months and no
individual blast shall ever exceed a peak particle velocity of 12mm per second.

18. The operator shall make every practicable effort to reduce the effects of air
overpressure arising from blasting, having regard to the biast design, methods of
initiation and also to weather conditions prevailing at the time of blasting.

19. Within five years of the date of this permission, a detailed scheme for the
phased restoration, after-use and five year aftercare of the site shall be submitted
for approval by the National Park Commitiee.

(") For the purpose of Conditions 5, 6 and 17 above, "emergency” means any
circumstances in which the operator has a reasonable cause for apprehending
injury to persons or serious damage to property.

REASONS

1. Conditions imposed by the above-mentioned Act.

/s . . s |
) gy g - - - - B
Signed / _ v@ S?cretary to the National Park Committee
Dat \ R | | -
7 ASORN TS
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oo To define the perm_ission,

3. To satisfythe requirements of paragraph 1 of Schedule 5 of the Town and
- Country Planning Act 1990:

4. To define the permission and qualify condition No. 2 of this consent.

5. In the interests of highway safety.

7.-11. In the interests of ensuring the quarry is worked and operated in a manner
that will not damage or interfere with matters of national or local interest.

12.-14. In the interests of ensuring no pollution occurs to local ground water or
water courses.

15.-18. In the interests of the amenities of the area and local residents.

19. Inthe interests of the landscape of this part of the National Park.

- I
Signed / W ] g f-S(ecret'ary to the National Park Committee
Pate 14 Sedne 1o |

A SRRy N
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District Council’s Ref.i . Planning Authority’s Ref.... 1/24R7 .

TOWN AND COUNTRY PLANNING ACT, 1947.

To: . ..Roads Regonstruection (193¢) Itde, ..~~~

...Stoneleigh House,

Frome, Somerset.

In pursnance of its powers under the above-mentioned Act and all Orders and
Regulations made thereunder, the Breconshkire County Council

*+ pomkxxxsexxmntnm * (as) the Lacal Planuniog Authority hereby permit: The
extension of Quarry at Llwyn-on, Penderyn

In accordance with the plan and application received by the Council ov £8nd
Aangust, 1957 * (subjeet to the conditions specified hereunder) :—

(1) No material shall be tipped on the area coloured
green on the plan; without prejudice to the applicantts right
to malks further application for permission te tip, no tipping
shall be carried out anywhere within the areas edged pink op
coloured blus on the plan other than between the yellow line
on the p%an and thoki.imgr A ége.c D. a8 _:ypoggigd in tgoépermission
granted for the working quarsy aynor enderyn
Rural Distriet Council dated 4th March, 1948, reference number
Pe 51. No tip shall execsed in height the natural level of the
ground bhefore excavation. - -

(2) The permission of the Loeal Plemning Autherity shall
be obtained for the erection of any plant, machinery, struoctures
or erections other than moveable plant or machinery,

(3) The site shall be maintained in a tidy eondition to
the reagonable satisfaction of the Local Plamning Authority,
and on the cessation of operations all plant, machinery,
structures, erections and materials shall be removed from the
site.



#(The reasonﬂfor the Council’s decision to grant permission for the development subject to compliance
with the conditions hereinbefora specified ppexsoaxixaly: -) 18:-

To preserve the amenities of the dlistrict,and of the Natioml
Park,

DATED ths  thirteenth day of

August
Signed é-""*'so(“m‘ﬁ

1? 88,

Capacity . Clerk of the .County Counefl.
(ADDRESS OF COUNCIL)

CGounty. Hall,'
Brecon. -
Ss Waleg,

AT iS IMPORTANT THAT YOU SHOULD READ THE FOLLOWING NOTES.

1. Thisis a planning consent”only,ﬂa‘ﬁd éefmiéqion must be obtained under the local building bye-laws before
the development can-be carried out.

© 2. K the Applicarit is agrieyed by the decision of the local planning authority to grant permission subject to
conditions, he may by notice served within one month of receipt of this. notice, appeal to the Minister of Housing
and Local Government in accordance with Section.16 of the Town and Country Planning Act, 1947. The Minister has
‘power £6 allow a longér period foi the giving of a notice of appedl dnd he will exercise his powerin cases where he is
satisfied that the applicent has deferred the giving of notice because negotiations with the local planning authority
in regerd to the proposed development are in progress. The Minister is not. however, recuired to entertain
such an appeal if it appears to him that permission for the proposed development could not have been granted
by the local planning authority otherwise than subject to the conditions imposed bythem, having regard to the
provisions of the Act. Appeals should be lodged with the Under Secretary, Ministry of Hous»2 and Local
Government, Cathays Park, Cardiff.

3. If permissionto develop land is granted subject to conditions, wha'ser by the local planning autherity or
by the Minister of Housing and L ~=-07C. . . uifieth, 2l fhe oo oi OF the land <laims that the land hes become
incapabla of reas~-~-1y Deneficial use in its existing state and cannot be rendered capzble of reasonably
beneficial us Y the carrying out of any development which has been or would be permitted, he may serve {(on
the Cou--<ii of the county borough or county district in which the land is situate) a purchase notice requiring that

::I‘ 97'.4:.;cilto purchase his interest in the land.in accordance with Section 19 of the Town and Country Planning Act,

4. In certain circumstances a claim may be made against the lozal planning authority for compensation, where
permission is granted subject to conditions by the Minister on appeal or on a reference of the application to him.

The circumstances in which such compensation is payable are set out in Section 20 of the Town and Country
Planning Act, 1947.

5. Inthe case of permission being granted for alimited period only, if at a later date an extension of the

period of this permission is desired, an application for the purpose should be made to the Council before the
expiration of the period.

£ Aru Aamartirs Seaen tha mlone cbmittad o feam tha nasticlare ctatad an the annlication form ather than
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Diztrict Council’s Ref...... UTOUDRPEIUO Planmng Authority’s Ref,. /? r):)

TOWN & COUNTRY PLANNING ACT, 1962

A.R.C. {Western) Limited,
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Shrewsbury.
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In pursuance of its powers under the above-mentioned Act and all Orders and Regulations
made thereunder the Breconshire County Council *(2UENg A ermivg

; *(as) the Local Planning Authorily hereby | j pern:;t N Ei! EE{

the extension of guarry workings on ana adjacent. Garw=Dwle Farm,
/‘\‘ Pen\-em\'

B In accordance with the plan and application received by the Council on i7th November,
19 69 *(subject 1o the conditions specified hereunder): ‘ :

I

3

l .- - 1. The filling of the area propoced for tipping, which will be topsoil '

P from the adjoining working, siall be graded-in to the general contour
of the surrownding hillside s0 .as to form a flattish convex sldpe
feathering out to zero at the edges, and as work proceeds {(and on
completion) shall be graszed down to agriculture. :

2+ .Insofar as- may be reasonable with this kind of operation, the cite |
.and its surroundings shall at «ll times be maintained in a tidy
condition to tie sat “isfaciion of the Local Planning Authqm.tj.
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‘compliaiice with the conditions hereinbefore specifed are respectively:)

*{The reasons for Council’s decision to the details of the developmant cubjedt to

Kl

'+ &2, .In the interests of local amenity and general landscape of the.
Brecon Beacons National Park, o

THrcvege . L L T T T FrAr anmamames. PR

! ‘ - i 1 1
i e T e -
" ] ' 3 I '.;'a‘
. ' + ' |_'l_':
. .
| i L 1 ‘3‘4 . L
- DATED this 19th day of
’ Signed ........

(ADDRESS OF COUNCIL) Capacity G27% of the (Bunty’ Cou

County Hell, RBRTCCH.
IT i3 IMPORTANT THAT YOU SHOULD READ THE FOLLOWING ROTES

1. This is a planning permisslon only, and permission inust be ohlamned under the Buiiding Regulations befors
the deveiopment can be carmed dut.

2. If the spplicant Ig egerieved by the decwioh ol 1he dvvil planning suthoriy tu permit or approve the details
of the development subje¢t to cohdilions, he inuy hy notice served within ong monlh of receipt of Hhis natice,
appenl to the Jecrelary of Slate, Welsh Offiog In a0Cor .Bitte Wilh Secton 23 ol the Town and Country Planaing
Act, 1982, The Secretary of State, Welsh Ofliee has Lhe power Lo allow a longér period for the Eiving of & notlce of
appeal and he will exercise his power in cases where he 15 satished thot the apnlicant has deferred the giving
ol notice because negeiizlions with the local planmng swiborily in Iegard to the proposed development pre in
progress, The Secretary of Stale, Welsh Office ia, not. Bowever, required io entertain such an appeal £ It
appeets to him that permission for the proposed developient could not have been granted by tha iocal plan-
ning authority stherwite than subject to 1he conaitions imposed by them. having regard to the provisiene cof the
development order, and to any directions given under the order. : . . :

II the spplicant wishes 1o exertise his rich! of anpeal sz mentioned in para. 12) zbove, he should do 50 on
the sppropriale form obtainable from the Scorvtury of Slate, Welsh Office, Calhays Park; Cardiff, :

3. If permission ¢ develop land is granlcd subjecl tu cotudilions, whether by ine local planning autherity o
by the Secretary of Stlate, Weish Qifite and the nwner of the land claims that the land has become Incapabls of
recagnably bepeficial use in i1 existing stale and cunnet be rendered capabic nof reasenabiy beneflcial use by
the earcying oul of any development Wwhich has buen or would he perimitted, he ma¥ aerve (on the Councl] of
the county borough o county disirict on which the Jand is situatel a purchase notice requizing ithat Councdl to '
burchase Lis interezt in the !fand in aceordance with the provistons of Part VIII of the Town gnd Countiry Plans .
ning Aet, 1562, :

4 In certaln circumslances a clalm may he rnade ageinst the ipcal planning authority for conpensation where
permussion (s grented sublecl Lo condiieny by the Seorelary of Slate, Welsh Office on apprtal or oh & reference
of the appllcation to him. The clreurnstances In which such Compensation s payable ‘are »et gut In Seclion 133
of the Town gog Country Planning Act, 1962, ' * ' :

3. In ine case of permission being franted o o Umiled poiod only. if at a luter date an  exlension of ihe H
perind of this permissfon is desired, an applicalion for the purpose snould be made o the Councii tefore lhe :
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C 15 , BRE 15788
Disiricy Councils Ref, ... verssesiesnnn Planning Authority’s Ref. .1/.8523.,....{

TOWN & COUNTRY PLANNING ACT, 1971

4

To .. ...........&r.z;—xlg.mqs;t@d...El.@&-a;lsi;cha.:‘Jr..az:;:-aagaa;ian..'i..:*,-;s.‘.’....,....................

e L3 SPARRONG. GRSy ettt st

- T ¥y 1 7 £ ST SO SO e et b e s s p i arsana

In pursuance of its powers under the above-mentioned Act and all Orders and Regulations
made thereunder the Council *{acling :as-agent-for)

*(as) the Local Planning Authority hereb } permit; , .
i e TRy | P provestheduiailsf,
Extenston to Quarry orkings and Tipping Area on land adjeining Fenderyn
AR A 4 : 3 . a
Inadbrdlnce with the plan and applieation received by the Council on 230G Fabiape
19 7g “(subject 10 the conditions specified hereunder): T T
1 Any soil maxin: material removed I the course of quarryinr shall be
stripped aad stoved Separately in ecos dance with condltions & aic 3,

‘B

CApart from the soil-making material reffered to In conuition P.odah o aste
watertal removed tn the course of Wuurrying shall be tpped withik the

ared edged by a broken green line on iLe subk.lited plans, or ke existing
tipping area or within the excavated area,

3 A8 s0on as 1t 15 practicable and ag the tipping procsaeds, ths waste maiarizis
tiopad In accordance with condition 2 si:all be graded to a slope aet Zizeper
than one eertical I two horizontal; any edges and angles shil ve rouncad
to the reasonabls regnirements of the Local Flanning Auihorityy all ctonss
shall e rewoved from the surface, the solli~nieking materiol referved io

i clwibondition I ghell be spread evenly over the tip to sultaole depil and the
area shall Le ;rassed and trees planted {n accordance with o zcheme 1o pe

‘approved by tite Local Planning auchority before tipping operaticns are
commienced in {lie area covered oy ikis permission,

4  The quarry shall be worked In such a menner that when gquarrying 18 eoplet
in the area covered y this permissdm, a series of benches and faces Is
formed, no bench belng less than 50 ft, in depth.horizonizally, at any polni
and no face teing rocke - than 50 £, fa he ight at any point; the anglei’ of any
face shall nowhare be less than 40%from, the vertinal, S

th

Any excess soii-making material or ciher waste material zhall be ¢ izpozed
of fa aceordance with a schenm i ba approved by the Loonl Slanulas
Authority before quarrying in the drea covered by this perirission s
compleied; and no waste material of any king shall be dispozad of other
than in accordance with thls scherce or conditions 1,2, and 3.

Iral PR
iContipuaed of attachen sheet,
(Continued overleaf) &

*Cross out words inapplicable.
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Stepe shall be i2ken whenever conditions make (4 necesgary {0 ensure
that no nulgance, Including vimual nolsance, Is caused by drat generated

by, the quarrying In the area covered by falg perrcission,

The whole of the area covered by this permissicn shall be snslosed

o

‘with a stock proof fence at all times.

No,qua'z_'rylng operations of any kind g:hali‘.' be carrled out by virtue of

-this permlisslon ln the atea hatched rad Ui the attached plan, -



*(The reasons for Council's decision to | permit p. details of the development subject to
. . BPPION o
compliance with the conditions hereinbefore specified are respectively:)

1,2,8,4,5,6,8 To presereg the amenlties of this part of the MMational Fark
bbth during and after quarrying operations and {0 minlinise the
eventual loss of pasiure,

4,17 To minimlse the danger 10 the public and to farm stock hoth
during and after quarrying operations.

N,B.  The Clerk of the Glamorgan River Authority states;-

"My Authoriiy's consent will be required in respect of the construction
of any new ouilet to, the commencement of any new dlscharge topnthe
diversion of, or any othei Interference wlth the water course'’,

o~
-

DATED this 29th day of June;jﬂ 18 oo

(ADDRESS OF COUNCIL) Capqcit, Clerk-ef-the-Courdy-£ouncil,
New County Tall, _
Eredyuis IMPORTANT THAT YOU SHOULD READ THE FOLLOWING NOTES

t. This is a plahning permnission only, and pernission must be obtained under the Buildings Regulations before
the development can be carried out

2. If the applicant is aggrieved by the decision of the local planning authority to permit or approve the details
of the development subject to conditions, he may by notice served within six months of receipt of this notice;
appeal to the Secretsry ot State, Welsh Office in accordance with Section 36 of the Town and Country Planning
Act, 1971, The Secretary of State, Welsh OQffice has the power to allow a longer pericd for the giving of a notice of
appesl and he will exercise his power in cases where he is satisfied that the applicant has deferred the giving
of motice because negoliations with the local planning euthority in regard to the proposed development are in
progress. The Secretary of State, Welsh Office is, pot, however, required to enterimin such an appeal if it
appears 10 him that permission for the proposed development couid oot have been. grented by the . locsl plan-~
nng authority otherwise than subject to the conditions imposed by them, having regard to the provision: of the
development order, and 1o eny directions givea under the grder. :

If the applicant wishes to axercise his right of appeal as mentioned in para. (2) he should do so on the
-appropriate form obtainable from the Secretery of State Welsh Office, Cathays Park, Cardiff, s

3. If permission to develop land is granted subject to conditigns, whether by the local planning authority or
by the Secretary of State, Welsh Office, and the owner of the land clzims that the land has become incapable cf
reasonably bensficial use in its existing state and cannot be renidered capable of reasonably beneficial use by
the carTying out of any Jevelopment which has been or wouwd be pemmitted, he may serve (om the Council of
the county borouglh or county district on which the land is situare) a purchase notice requiring that Council to
purchase his interest in the land in accordance with the provisions of Part IX of the Town and Country Plan-
ning Act, I97I. o

4. In cermin circumstances a claim may be made against the local plam;in% authority for compensation where
permission is granted subject to conditions by rhe Secreiary of State, Welsh Office .on appeal or on 2 reference
of the application vo him. The circumstances in which such compensation is payable are set out in Section 169
af the Town and Country Planning Act, 1971, '

In the case of permission being pranted for a limited period only, if at a later date an exeension of the
-period of this permission is desired, an application for the purpose shoutd be made to the Council before the
expiration of the period.
6. Any departure from the plans submirted or from the panticilars stated on the application form other than
in accordance with conditions imposed, s & contravention of this permission and renders the developer liable



Appendix G

Future Planning Application
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Penderyn Quarry ROMP Hydrological Impact
Assessment
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PENDERYN QUARRY ROMP - HYDROLOGICAL IMPACT
ASSESSMENT

1 INTRODUCTIONBACKGROUND

Hanson UK (Hanson, formerly ARC) are currently undertaking a review of old minerals
permissions (ROMP) for Penderyn Quarry. The ROMP requires an environmental impact
assessment (EIA) to support the approval of planning conditions controlling proposed future
quarrying activities. SRK Consulting (UK) Ltd. (SRK) were commissioned by Hanson to
produce a hydrological impact assessment (HIA) which will feed into the main EIA and
ROMP that WYG Environment Planning Transport Ltd. (WYG) are compiling. The EIA
will include impact assessments for various environmental aspects including water, noise,
aesthetics and ecology. The HIA will look specifically at potential impacts to surface water
and groundwater receptors.

SRK was originally engaged by Hanson in April 1995 to assist with the design and
installation of a monitoring network around Penderyn Quarry, in order to comply with
Conditions No 7, 8 and 9 of the planning consent Ref No CV 14033 to deepen and extend
the quarry. A requirement for dewatering in the quarry and the associated potential
reduction in local groundwater levels was identified as a potential pathway for impact on two
main potential receptors - the Cwm Cadlan Grasslands Site of Special Scientific Interest
(SSSI), immediately to the north of the quarry and the Penderyn water supply borehole about
1 km to the south (Figure 1-1). The key stakeholders, being the Brecon Beacons National
Park Authority (the BBNPA) who administer planning control within the national park, the
Countryside Council for Wales (CCW) who now manage the SSSI and the Environment
Agency (EA) who are responsible for protection of the Penderyn borehole and water
resources as a whole in the area of the national park, were engaged at this point. The three
key stakeholders together with Hanson Aggregates are referred to collectively as “the
Relevant Parties” in the Scheme of Working (SoWw) referred to below.

In accordance with the planning consent, a SOW was agreed by the Relevant Parties and
approved specifically by the BBNPA which sets out the requirements for groundwater
monitoring, survey of vegetation in the Cwm Cadlan SSSI, exchange of data and remedial
action if required. Monitoring results have been presented to the aforementioned
stakeholders on an annual basis since 1996 in the form of an annual monitoring report which
summarises the results of hydrological monitoring over the previous year (and ecological
monitoring on a bi-annual basis). Where any significant changes from the baseline are
recorded, the implications of these changes on the site conceptual model and potential for
resulting negative environmental impacts are discussed. A liaison meeting is held annually
between Hanson, CCW, the EA, BBNPA and SRK to discuss the findings of the previous

File Ref: Penderyn_2010_ROMP_HIA_Final.docx January 2011
BELL/ KNIG
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Penderyn Quarry ROMP HIA Page 2

year’s monitoring and any changes to quarrying arrangements or monitoring required going
forward.

Hydrological monitoring has been ongoing since 1996 and a comprehensive three and a half
year baseline hydrological data set had already been acquired by the time the quarry floor
went sub-water table in 2000. No adverse effects of dewatering on either the SSSI or the
Penderyn borehole have been detected since monitoring began.

File Ref: Penderyn_2010_ROMP_HIA_Final.docx January 2010
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This report summarises the hydrological conditions at Penderyn using hydrological
monitoring results collected on a continuous basis since 1996. The long record of
hydrological monitoring data acquired for the site has enabled a robust conceptual
hydrological model to be developed for the site in which Hanson and SRK have a high
degree of confidence. Following a review of sensitive sites in the area, the conceptual model
has been used to derive an assessment of potential risk to each of these sites. Mitigation
measures for any potential impacts identified are discussed.

A list of previous reports and relevant texts is presented at the end of this report. The reader
is referred to these for background information.

1.1 Scope
The scope of this HIA is to:
o Summarise proposed operations in the context of potential hydrological impacts;
o Discuss the conceptual site model,;
. Review sensitive sites;
. Summarise hydrological monitoring results to date; and
. Review the risk of hydrological impacts to sensitive sites and their mitigation, should
it be necessary.
2 APPROACH
EA (2007) [Ref 8] presents various methodologies for hydrological impact assessment of
quarries. Because of the difficulties in characterising and predicting flow in fractured
aquifers, such as the limestone which may exhibit conduit flow, it may not be possible to use
a methodology which involves quantitative estimation of potential impacts. In this situation,
a 'monitor and mitigate' approach offers a favourable alternative. This approach is
summarised in Box 2-1.
Box 2-1: Monitor and mitigate approach to HIA (after EA, 2007 [Ref 8])
Step 1: Establish the regional water resource status.
Step 2: Develop a conceptual model for the abstraction and the surrounding area.
Step 3: Identify sensitive sites.
Step 4: Commence preliminary monitoring at those sites.
Step 5: Design and demonstrate effective mitigation measures for the sensitive sites.
Step 6: Specify trigger levels for the mitigation measures.
Step 7: Continue surveillance monitoring at the sensitive sites.
Step 8: If necessary, implement mitigation measures when trigger levels have been passed.
File Ref: Penderyn_2010_ROMP_HIA_Final.docx January 2011
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The monitor and mitigate approach is employed at Penderyn quarry because of the
dominance of conduit flow in the underlying bedrock, which has been observed in some
areas of the site (see Section 4). Hydrological monitoring has been in place at Penderyn
quarry since 1996 and a mitigation procedure in case of risk of impacts to sensitive sites is
outlined in the original SowW (Appendix A). This report will provide a review and update of
the HIA at Penderyn approximately following the procedure outlined in Box 2-1 and based
on monitoring results to date.

No specific trigger levels for mitigation measures (step 6 in Box 2-1) have been set for
Penderyn Quarry, nor is it the intention to do so as part of this HIA or otherwise, as it was
decided between SRK, Hanson and the other Relevant Parties that the hydrological system at
Penderyn is complex and as such any significant changes from the baseline conditions
(acquired prior to quarry deepening below the regional groundwater level) should be
considered on an individual basis should the need arise.

3 SITE SETTING AND PROPOSED DEVELOPMENT

3.1 Location
Penderyn quarry is situated to the east- northeast of Penderyn Village, some 8 km north of
Aberdare, and is served by a direct access off the A4059 Hirwaun to Brecon Road. It is
located within the southern central portion of the Brecon Beacons National Park.

3.2 Topography
The land surrounding Penderyn quarry can be mainly described as moderately undulating
upland. Elevation of the surrounding land varies between around 240mAD in the Nant
Cadlan valley bottom and 460mAD on the surrounding hilltops.

3.3 Geology
Figure 1-1 shows the lithology and major structures identified in the general vicinity of
Penderyn quarry.
Penderyn quarry is working Carboniferous Limestone at the northern edge of the south
Wales coal fields. Aggregate quality limestone is extracted from upper light grey beds, the
Llandyfan Limestone and lower dark grey beds, the Cil Yr Ychen Limestone. The limestone
dips gently (10-25 degrees) to the southeast and forms part of the southern limb of a regional
east west trending anticline.
The bedrock in the area around Penderyn is heterogeneous and block faulted. The eastern
end of the quarry is reasonably proximate to a significant fault which strikes northwest-
southeast and downthrows the productive measures to the east. This is around 250m beyond
the property curtilage. A regionally significant structure — the Dinas Fault, runs northeast-
southwest across the north-western boundary of the quarry footprint.
There is a regionally consistent structural pattern across the limestone and Millstone Grit and
major joints are believed to cross the junction between the two lithologies (SRK, 2003[Refs
16, 17, 18]).
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3.4

Groundwater

There are two aquifers present in the general vicinity of Penderyn quarry:

o Millstone Grit — minor aquifer producing small, but useful, local supplies; and
o Llandyfan and Cil-yr-Ychen Carboniferous Limestones — a major aquifer of local
importance and often proving public supplies.

Results from monitoring to date have suggested the importance of faults and unconformities
in influencing the hydrogeological regime at Penderyn (Section 6.3). The limestone and
Millstone Grit demonstrate heterogeneous hydraulic characteristics typical of a system
dominated by conduit groundwater flow. Block faulting is likely to be the dominant control
on groundwater flow in the region. Faults, by their very nature, tend to obstruct groundwater
flow perpendicular to strike by positioning permeable strata against less permeable strata, by
causing compaction of sediment and through the development of impermeable clay gouge.
Contrastingly, they can promote flow parallel to strike and, in limestone terrains, these
pathways frequently develop solution features which, in time, become karstified.

The limestone at Penderyn shows evidence of karstic features. Two cave systems have been
identified just to the east of the quarry site, Ogof Fawr (Grid Ref. SN 984 097) and Ogof
Fach (Grid Ref. SN 975 097). There is strong evidence of intrastratal karstification and
collapse structures (“cave zones”) at the juncture between the limestone and the Millstone
Grit formations and at the contact between the Llandyfan and Cil Yr Ychen Limestones. This
phenomenon can be observed on the southern fringes of the Penderyn Quarry. Both Ogof
Fawr and Ogof Fach are located in the Oolite Group, an observation that has led researchers
to suggest that significant cave systems in the Penderyn area are largely confined to this
group and that the mechanism for such localised channelling of flow has been the presence
of impermeable shale bands above and below (Humphreys,1980 [Ref 6]). It is worth noting
in this context that the Oolite Group resides some depth below the planned limit of the
Penderyn Quarry. The cave system at Ogof Fawr provides evidence of having evolved in the
vadose zone with flow occurring down the slope of the bedding plane. Humphreys thus
conjectured that in the Penderyn area flow tends to occur in a down dip direction in the
unsaturated zone, but then flows along strike once beneath the water table. He therefore
concluded that water entering the Ogof Fawr passes well south of the Penderyn Quarry.
Furthermore, a more recent tracer experiment performed by Bristol University during 2000
(Maurice, 2003 [Ref 3]) picked up little or no tracer in the quarry.

The limestone and Millstone Grit show a clear and direct hydraulic connection, demonstrated
in monitoring results to date (Section 6.3).

The drift deposits that overly the limestone and Millstone Grit are generally thin (5-15m) and
of significantly lower permeability than the underlying bedrock so as to be of little regional
significance in terms of groundwater flow. The drift, however, plays a role in local-scale
hydrogeology at the SSSI (Sections 4 and 1.1).

The regional status of groundwater in the area is discussed in Section 3.7.
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3.5

3.6

3.7

Surface Water

The Nant Cadlan stream is the most significant surface water body in the vicinity of
Penderyn quarry and all surface water from the quarry and adjacent wetland (Cwm Cadlan
SSSI) drains to this watercourse.

The Nant Cadlan shows strong evidence of a major and direct link between surface water
and groundwater, as discussed in Section 1.1. Conversely, surface waters in the Cwm
Cadlan SSSI receive little or no direct recharge from the underlying limestone or Millstone
Grit (Sections 4 and 1.1). There are two springs that rise, respectively, just to the south and
east of Glyn Perfedd farm and pass into a stream that flows through the old SSSI
immediately adjacent to the quarry. Their proximity to, and alignment with, the Dinas Fault
suggests a close association with the fault. Flow in both springs is perennial and largely
confined to well-defined channels that provide little opportunity for water to disperse over
adjoining pastures.

Proposed Development

Hanson is currently working below the water table at the 250 m AOD (above ordnance
datum) level. Quarrying operations are now focussing on the southern quarry faces. To deal
with water flowing into the quarry, Hanson periodically pumps a combination of ground and
surface water from a sump in the base of the quarry (Figure 1-1). The base of the sump is at
approximately 242 m AOD i.e. 8m below the quarry floor. It is expected that quarrying will
continue on the southern quarry faces for another five years, with no deepening of the quarry
floor. The next quarry deepening is anticipated to take place in 2015, when another bench
level will be excavated to 235m AOD. The final development will see the quarry floor at
165m AOD.

The planned method of dewatering throughout the quarry life is sump pumping.

Regional Water Resource Status

Groundwater and surface water in the area is located within the Taff and Ely catchment and
is managed by the EA as part of a Catchment Abstraction Management Strategy (CAMS) of
the same name (EA, 2006). More specifically, the Penderyn area is located within Water
Resource Management Unit (WRMU) 6 and Groundwater Management Unit (GWMU) 12.
The current status of WRMUSG is “over-licensed” with a target status for 2016 of “no water
available”.

According to the EA CAMS document (EA, 2006), the status of water resource in the
Penderyn area can be summarised as follows:

“Current actual abstraction is such that no water is available at low flows. If existing
licences were used to their full allocation they could cause unacceptable environmental
damage at low flows. Water may be available at high flows, with appropriate restrictions.”
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4

CONCEPTUAL HYDROLOGICAL MODEL

This step is equivalent to Step 2 in Box 2-1 and discusses the conceptual model derived for
Penderyn. This conceptual model has been developed over the previous 14 years using
monitoring data discussed in Section 6. It concentrates on the two main receptor sites
identified in previous studies (SRK, 1997 [Ref 19]), but is equally applicable to receptors
located more distant from the quarry.

A conceptual model of the site was first described in August 1997 (SRK, 1997 [Ref 19]), but
this original model has been reviewed and, where applicable revised and updated every year
since 1997, based on the results of annual monitoring. The result is a conceptual model that
has been tested and adapted to a wide range of hydrological conditions ranging from very
dry periods, such as October 1996 to September 1997 (1076mm) and very wet periods, such
as October 2006 to September 2007 (2287mm). A discussion of previous and current
monitoring and results is included in Section 6.

The model, shown in Figure 4-1, simplifies the hydrogeological regime at the SSSI into three
layers:

. The Surface Layer, which consists of the rooting zone of the SSSI along with the
drift immediately below this zone and which is in hydraulic continuity with the
surface.

. The Drift Layer, comprising an intermediate layer between the surface layer and the
underlying limestone; and

o The Bedrock Layer, which consists of a) the Cil-yr-Ychen Limestone under the
western part of the SSSI which is a fault bounded and locally Kkarstified formation,
with moderate to high permeability along major discontinuities and correspondingly
low permeability and storage within the intervening blocks, and b) the Millstone Grit
under the eastern part of the SSSI which has indicated good hydraulic continuity with
the limestone (SRK, 2003 [Refs 16. 17, 18]).

The limestone and Milltstone Grit aquifers respond rapidly to rainfall, with the hydrograph
showing peaks corresponding to antecedent rainfall. The response is typical of a well-
connected fracture-dominated aquifer. This notion is reinforced by the similarity in
behaviour between hydrographs of the borehole and nearby River Cynon. The bedrock
aquifer appears to be in direct hydraulic connection with the Nant Cadlan in the area to the
west of the quarry, and this connection must have a high transmissivity.

The model assumes that lateral groundwater flow in the Bedrock Layer is controlled by the
presence and distribution of faults and fractures in the bedrock. The potential exists for
considerable volumes of groundwater to flow along such discontinuities, but equally for the
same features to act as barriers to flow perpendicular to strike, especially where such features
have been filled with clay gouge. The limestone in the area around Penderyn is
heterogeneous and block faulted causing the groundwater regime to be compartmentalised.
The Penderyn borehole is located in a different block to the quarry and buffered from the
immediate effects of dewatering by proximity and connection to the River Cynon (see also
Section 3.4).
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Compartmentalisation of groundwater is demonstrated when comparing the falling
groundwater levels observed at OB7 since 2000, with the unaffected water levels at OB5,
just 300m to the west-southwest.

It has previously been postulated that the Dinas Fault, a major strike-slip fault forming part
of the regionally important Neath disturbance (Figure 1-1), helps to buffer the bedrock and
overlying SSSI to the north from the effects of dewatering in the Penderyn Quarry (SRK,
2003 [Refs 16, 17, 18]). To this end it is pertinent to note that during working of the
southern quarry faces in the past few years many gouge-filled structures, approximately
parallel to the Dinas fault, have been intersected and have caused operational difficulties due
to their unstable nature. The crosscutting NNW-SSE joint sets that intersect the quarry
appear to be fairly tight so far, although this condition has the potential to change if solution
cavities are intersected during further quarry deepening.

The source of water supplying the Surface Layer and therefore supporting the SSSI
vegetation is an important element to the model and the assessment of potential impact to the
Cwm Cadlan SSSI.

Monitoring to date indicates that the SSSI is a surface water controlled regime strongly
influenced by antecedent rainfall and soil moisture conditions. SRK therefore consider that
the Cwm Cadlan SSSI is principally a surface water fed system with little or no direct
recharge from the underlying limestone or Millstone Grit.

This assertion is supported by several lines of evidence, these are summarised as follows:

° Presence of thin locally continuous layers of impermeable clay just beneath the soil
horizon. This clay layer means that the Surface Layer hydrology supporting the SSSI
vegetation is likely to be perched above the drift, and largely confined to peaty surface
soils except when the drift is penetrated by more coarse gravely material. In this
regard, the extent of the surface catchment supplying the flushed areas, together with
the lateral permeability of the surface soils, is instrumental in prolonging the supply of
surface water draining to the flush, especially during periods of low rainfall. As the
main vegetation communities are coincident with these lateral flushes, the loss of
water through vertical drainage is not considered significant.

. Differences in the relative elevations of the water table in boreholes across the site
tend to reinforce the notion that the near surface and deep groundwater regimes
operate independently. At the eastern end of the site, limestone water levels are lower
than those in the nearby surface sediments; this is clearly seen in OB8. Further west
around OB9 and OB12, the limestone water level is above the water level in the
overlying drift and surface sediments.
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There is a strong correlation between the water chemistry in the Surface Layer
piezometers and the soils (collected within 0.15m of ground surface). The
hydrochemical lines of evidence suggest that the water chemistry observed in the
Surface Layer, particularly at the New SSSI ecological sites, is dominated by
processes occurring within the shallow drift and surface soil system, coupled to the
influence of antecedent rainfall as recorded by the hydrographs. SRK recognises that
the drift will be heterogeneous, but the similarity of the Mg/Ca ratio at all ecological
sites, regardless of underlying geology, and the presence of alkalinity sources in the
soil suggest that similar processes are controlling water chemistry at each ecological
site. One of the common features between the ecological sites is the blanket coverage
of the underlying bedrock by drift deposits. Therefore, the source of the chemical
signature observed in the Surface Layer water (indicating a limestone source) appears
to be dissolution of limestone fragments hosted within the drift deposits, combined
with the effects of mixing with rainfall, as suggested by the hydrographs and field
observations. To support this conclusion, SRK has previously reported observing
limestone clasts and boulders in parts of the drift during the installation of OB1, OB9,
OB10 and P7. Additional evidence for limestone in the drift was obtained during the
installation of replacement piezometer P15d through visual observation of limestone
clasts, positive fizz tests with dilute (10%) hydrochloric acid, and analysis of sediment
from three depths for pH, Ca, Mg, SO4 and alkalinity.

January to July 2010 was very dry with only relatively small and short-lived rainfall
events occurring. These events were ineffective at recharging the Drift and Limestone
Layers and consequently the recession of water levels over the spring months was
long and uninterrupted. The water levels in the Shallow Layer, however, remained
above ground level and similar to winter levels for the most part of the spring, despite
falling water levels in the underlying drift and limestone. From mid May, the typical
“summer low” occurred where water levels in the Surface Layer fall consistently
below ground level and become far more sensitive to individual rainfall events. This
“summer low” for the most part continues even after the onset of unseasonably high
rainfall from July to the end of September, despite the gradual but consistent recovery
of water levels in the limestone and drift during this period. This would suggest that:

a)  the Shallow Layer is hydrologically quite independent from the underlying drift
and limestone; and

b)  the water levels in the SSSI can be maintained with small rainfall events (which
are not sufficient to maintain the water levels in the drift or limestone) and the
“summer low” is most likely to be the result of soil drying due to both higher
summer temperatures as well as reduced rainfall.
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There are, however, two potential areas of the SSSI where limestone sourced groundwater
may contribute to moisture in the Surface Layer. These are located:

o To the south of the Nant Cadlan in the Old SSSI (around OB1 and OB2) where there
is underlying limestone bedrock and where there may be upward / lateral flow of
limestone-sourced groundwater through the shallow drift and emergence as surface
issues.

o Just north of the north-eastern quarry boundary around OB8 and OB10, where the
Surface Layer could receive contributions from the adjacent weathered limestone
outcrops to the south / southeast; these are topographically higher than the ecological
sites. There are two springs that rise in this area along the approximate break of slope
most likely associated with the Dinas fault and that emerge through the drift; these are
respectively, just to the north (distance: approximately 90m) and west (distance:
approximately 300m) of OB10 and pass into a stream that flows through the old SSSI
immediately adjacent to the quarry (Figure 1-1).

However, in respect of the second point above, flow in both springs is perennial and largely
confined to well-defined channels that provide little opportunity for water to disperse over
adjoining pastures. Although there is a possibility that declining water levels in the
limestone brought on by drier summers may impact on flows in these springs, the springs
themselves are not thought to sustain the SSSI floral communities. Most of the boggy ground
and ponding (flushes) is upslope of the springs and the majority of the plant communities are
located some distance away from these sources. Furthermore, a sampling exercise
undertaken by SRK in 1998-1999 at Ecological Survey Site 12, to the south of the property
known as Wernlas, was able to establish that the chemistry of the spring was very different
in character to the water collected at the vegetation survey site. There have also been
numerous field drains installed over the years that also serve to direct portions of surface
flow away from the ecological sites, though some of these drains are now being filled in by
CCW as part of their management plans for the SSSI. The main features of the conceptual
model for areas in the SSSI that could potentially be influenced by limestone sourced
groundwater are illustrated in Figure 4-1.

The quarry sump is currently about 20m below the surrounding groundwater table; therefore
some pumping must be expected. As part of a water balance undertaken by SRK for the
Nant Cadlan Catchment (see SRK, August 1997), SRK concluded that a likely maximum
groundwater discharge from the quarry of 4.5 Ml/day would constitute about 14% of the
total catchment output of 32 Ml/day (long-term average value), but that this loss would be
partly mitigated by the return of pumped water back in to the Nant Cadlan, which is known
to recharge the underlying aquifer. However, actual pumping from the quarry sump pump
i.e. the amount of both surface run-off and groundwater inflow is consistently well below 4.5
Ml/day and generally around 2% of catchment output.

SRK consider that surface processes, rather than lateral limestone groundwater recharge
processes are the predominant mechanism for sustaining the SSSI. This observation is
reinforced by water level monitoring in the SSSI Surface Layer and underlying drift and
limestone over the most recent annual monitoring period (October 2009 to September 2010).

File Ref: Penderyn_2010_ROMP_HIA_Final.docx January 2011
BELL/ KNIG



SRK Consulting (UK) Ltd
Penderyn Quarry ROMP HIA Page 12

Therefore we conclude that, based on the conceptual understanding of the hydrological
system at the SSSI, as well as flow data from the quarry that demonstrates that only a very
small amount of dewatering is occurring from the limestone, the risk of any impacts from
quarry dewatering is currently low.

As the quarry continues to deepen it is inevitable that more groundwater will flow to the
sump and that pumping as a proportion of the total catchment budget will increase. SRK
advocate, however, that the risks to the SSSI will remain low even as quarrying progresses
due the buffering influence of the Dinas fault and due to the minimal hydrological
connection between the SSSI Surface Layer and the Limestone Layer.
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5 SENSITIVE SITES

This step is equivalent to Step 3 of the HIA methodology outlined in Box 2-1, where water
dependant features susceptible to flow and drawdown impacts are identified. Defining the
search area for such features in a fractured aquifer, especially Kkarst, is very difficult due to
the unpredictable nature of groundwater in such an environment (EA, 2007 [Ref 8]).
Therefore, the search area has been guided by the conceptual model and knowledge gained
over 14 years of site monitoring.

Potentially sensitive sites in the vicinity of Penderyn quarry are shown on Figure 5-1 along
with a nominal radius of 2.5km from the quarry sump.

o Cwm Cadlan SSSI (which is also a Special Area of Conservation under EC Directive
92/443/EEC) and other SSSI sites also managed by CCW (Dyffrynoedd Nedd A
Mellte A Moel Penderyn, Cors Bryn-Y-Gaer and Woodland Park and Pontpren);

o Public Water Supply (PWS) abstraction borehole belonging to Dwr Cymru
Cyfyngedig (Welsh Water) — Licence No. 21/57/23/60; and

o An unlicensed private abstraction borehole belonging to The Welsh Whisky Co Ltd.

The SSSI and the Public Water supply are considered by the Relevant Parties to be the most
sensitive sites to potential impact and by focussing the SoW on the protection of these two
sites it is considered that the other more distant sites will be adequately protected by default
—see 7.2.3 below.

The unlicensed abstraction borehole belonging to The Welsh Whisky Co Ltd. was drilled in
2000 into the Carboniferous Limestone aquifer and is limited to a relatively minor 20m3/day
(the current limit for unlicensed abstractions). The Welsh Water PWS borehole is located
approximately 560m to the south and also abstracts from the limestone. This borehole is
licensed to abstract up to 1,136,500m3/year or 4,046m3/day. Although the Welsh Water
PWS borehole has not been used since early 1997, it remains a potential water source.

A monitor and mitigate approach has been adopted for protection of sensitive sites from
potential impacts from dewatering at Penderyn quarry. This approach has been accepted by
the Relevant Parties. Although monitoring to date has focussed on protection of the Cwm
Cadlan SSSI and the Welsh Water borehole as the most sensitive sites to potential impact,
monitoring at Penderyn is also designed to detect any changes to the hydrological regime
that might have the potential to impact some of the less sensitive sites.
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6.1

GROUNDWATER AND SURFACE WATER MONITORING AND
ANALYSIS

Introduction

Preliminary monitoring (step 4, Box 2-1) was instigated at Penderyn quarry in 1996 as part
of a background survey required as a pre-requisite to the approval of the SoW. The system
comprises a combination of automated water level logging and manual water level
measurements in boreholes and piezometers screenedl in each of the layers discussed in the
conceptual hydrological model (Section 4). Details of the monitoring system specified in the
SoW as approved in 1998 are included in Appendix A.

At various points in the past 14 years the scope of monitoring outlined in the original SowW
has been altered, either with an increase in monitoring in some critical areas (such as the
installation of OB11 and OB12 in 2003/2004) or a decrease in monitoring (such as in July
2010 where monitoring was suspended in areas which are unlikely to be affected by
dewatering prior to the next quarry deepening). Where any changes to the monitoring
system specified in the SoW have occurred, it has taken place with the full agreement of the
Relevant Parties.

It is not within the scope of this report to outline the exact details of the monitoring system
and how it has changed over time, nor is it the purpose to provide a detailed description of all
results since 1996. Instead, the following section provides an overview of the past and
current monitoring system and the key responses and trends observed at pertinent locations
since 1996.

! The screened interval of a borehole or piezometer is the interval over which the hole is open to groundwater ingress from
the surrounding geological formation(s). All of the installations at Penderyn are sealed with a bentonite seal above the
screened interval, which means that groundwater flowing into the hole and/or water levels measured in the hole reflect only
the hydrogeological conditions in the geology over which the hole is screened and are not influenced by the conditions in the
overlying geology.
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6.2 Monitoring Details

Figure 1-1 shows the location of all monitoring locations used since monitoring began in
1996. Figure 6-1 shows only the hydrological monitoring locations that are currently being
used, following the recent revisions to the monitoring system. Monitoring boreholes and
piezometers have been attributed various letters to help differentiate between their depth and
position.

o Observation boreholes in the drift and limestone are prefixed by the letters ‘OB’.

o Where an observation borehole (OB) name is followed by the letter ‘a’, the borehole
monitors water levels in the Bedrock Layer, while a letter ‘b’ indicates monitoring of
water levels in the overlying Drift Layer.

o Piezometers in the Surface Layer of the SSSI sites are prefixed by the letter ‘P’.

o The use of letters to denote different piezometers does not indicate the same lithology,
but instead reflects different piezometers at a single SSSI monitoring location such as
P3a, P3b, P3c at ecological site 3; and the letter ‘L’ following a sample site name
indicates the site contains a data logger, such as P3d (L) and this position is not
sampled for water chemistry.

Detailed lithological logs were taken during the drilling of the monitoring system in order to
better interpret the monitoring results and to define the conceptual model. These are
included in Appendix B.

Rainfall is continuously monitored using automated gauges positioned in the old SSSI near
OBZ2, and at the quarry near the site office. Both locations are shown on Figure 6-1.
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6.3 Water Level Monitoring in the Bedrock Layer

6.3.1 Equipment Summary
Up to July 2010, groundwater levels were monitored in the limestone bedrock (‘Bedrock
Layer’) in seven boreholes (OB5, OB7, OB8a, OB9a, OB10a, OB11 and OB12). OB7 isin
fact screened both in limestone and Millstone Grit. In July 2010, automated water level
monitoring at OB5 and OB12 was suspended until at least the next quarry deepening and
replaced with manual measurements.

6.3.2 Results and Analysis
Table 6-1 outlines the typical responses observed in each of the monitoring location screened
in the limestone or limestone and Millstone Grit. Hydrographs for these boreholes from the
start of monitoring until present are included in Appendix C.
Table 6-1: Summary of hydrograph behaviour in the Bedrock Layer

Borehole Typical Historical Behaviour

e Hydrograph shows rapid response to rainfall (<1 day) with sharp peaks and steep
recession curves, characteristics that suggest high hydraulic conductivity (K) at this
locality.

OBS e Base level of hydrograph (~215mAOD) supports notion of at least one major
feature associated with this borehole at this level.

e  Strong correlation with nearby River Cynon hydrograph.

e OB7 is screened in both limestone and Millstone Grit.

e WL has declined in OB7 since significant sump pumping began in second half of
1999.

e WL has two distinct and contrasting episodes of behaviour. Before 22/09/99, WL
variation due to rainfall was negligible (0.08 m); after this date, it began to fluctuate
significantly (3.18 m) and became very sensitive to rainfall.

e Onset of water level (WL) fluctuations at precisely the time significant sump

oB7 pumping began proves good connection with the quarry some 700 m away.

e Emergence of erratic WL fluctuations may indicate change in the Storage
properties of the limestone aquifer near OB7. Limited variation in WL before
pumping was probably due to the dampening effect of a cavity intersected below
the water table (WT) when drilling OB7.

e WL decline has levelled off since 2007. The quarry has not been deepened since
this date and so it would seem that a further reduction in water levels will not occur
until at least the next quarry deepening.

e Time between rainfall and peaks on hydrograph is usually <2 days.

e Response to recharge events is similar to OB8b in the deep drift, which suggests
the two lithologies are fairly well connected at this location.

OB8a e Limestone piezometric surface has been consistently ~0.5 m below that of the
overlying drift, indicating a potential for downward flow from the drift to the
limestone.
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Borehole Typical Historical Behaviour

e Response to recharge is very similar, although not identical, to OB9b in the deep
drift, which suggests the two lithologies are fairly well connected at this location

e Lag time between a rainfall event and the peak in the limestone hydrograph is
usually less than a day

e Response to rainfall in the limestone usually precedes that of the deep drift (OB9b)

OB9a by a day.

e The limestone piezometric surface was consistently above that of the drift prior to
Sept. 2000 (by up to 0.1 m), but was then periodically exceeded by the head in the
drift until mid-2003. However, since 2003 water levels have reverted to the old
pattern of behaviour. It is assumed from these observations that the screened
interval was blocked for a time.

OB10a

e Piezometric surface in the limestone generally reacts more slowly to rainfall events
(3-5 days) than WL in the shallow drift (1-3 days; see OB10b).

e Piezometric surface in the limestone has been consistently below (by 8 — 10 m) that
of the shallow drift since installation in 1997, so that potential exists for recharge
waters to migrate down to the limestone from the drift.

e Hydrograph of OB10a shows greater fluctuation in WL than OB10b.

OB11 e WL monitoring commenced on 20/06/03.

e Hydrograph behaviour is very different to its predecessor (OB3) but similar to OB5
with rapid response to rainfall.

e WL has fluctuated by up to 18 m since monitoring began. However, this volatility
and range in WL variation has become more attenuated since the start of 2005.

o Hydrogeological characteristics suggest the borehole has intersected a conduit-like
feature with high conductivity and low storage characteristics.

0OB12 e WL monitoring commenced on 01/11/04.

o Response is very similar to OB11, with a very rapid response to rainfall.
e WL has fluctuated up to 6 m since monitoring began.

e Hydrogeological characteristics suggest the borehole has intersected a conduit like
feature as at OB11.

Based on the information obtained from the hydrographs of the boreholes in Table 6-1,
several key conclusions can be drawn:

A marked “summer low” was evident in 2010 due to a dry first 6 months of the year.
As a result the water level in the Limestone Layer was significantly reduced during the
first half of the summer and water levels at many locations were at their lowest since
monitoring began.

With the exception of borehole OB7 none of the monitoring locations in the Bedrock
Layer have shown a discernable change in water level or response type from the
baseline conditions prior to 2000 and therefore no discernable response to the long-
term effects of dewatering of groundwater. The water levels in OB7 seem to have
stabilised and even recovered slightly since 2007. Although, in the 2006/2007 annual
report (SRK, 2007 [Ref 19]) it was suggested that borehole OB10a might have begun
to show some evidence of a limited decline, this seems to have been chiefly due to a
very dry summer and no sustained decline has been observed since.
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Water levels in all limestone observation boreholes respond positively to rainfall with
variable lag times, typical of a system exhibiting conduit flow.

The head of water in the limestone at Borehole OB10 is typically some 4 - 10m below
that of the drift. Historically, it has remained at least 1m below the drift/limestone
contact. By contrast, the head of water in the overlying drift has always been 2m or
more above this contact. The difference in water level elevation between these two
formations serves to show that the groundwater regime in the overlying drift is
perched and quite separate from the one that resides in the underlying limestone. The
overlying drift continues to show no effects due to dewatering.

The head of water in the limestone at Borehole OB9 is generally at or above that of
the drift indicating little opportunity for vertical drainage of groundwater from the
drift to the limestone, but with the possibility of recharge from the limestone to the
drift.

6.4 Water Level Monitoring in the Drift Layer

6.4.1 Equipment Summary
Up to July 2010, groundwater levels were monitored in:
two boreholes located in the ‘Old SSSI’ (OB1, OB2) which record water levels in the
shallow superficial glacial deposits (‘Shallow Drift’);
three boreholes located in the ‘Old SSSI’ (OB8b, OB9b and OB10b) which record
water levels in the deep superficial glacial deposits (‘Deep Drift’); and
In July 2010, automated water level monitoring at OB10b was suspended until at least the
next quarry deepening and replaced with manual measurements.
6.4.2 Results and Analysis
Table 6-2 outlines the typical responses observed in each of the monitoring points located in
the Drift Layer. Hydrographs for these boreholes from the start of monitoring to present are
included in Appendix C.
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Table 6-2: Summary of hydrograph behaviour in the Drift Layer

Borehole Typical Historical Behaviour

Shallow Drift

e WL is within 0.15 m of ground surface for most of the year and only falls significantly
below after prolonged dry spells.

OB1 e WL rarely rises above ground surface, even after periods of heavy rain, which
implies surface control and unconfined conditions.

e Hydrograph response time to rainfall events is <1 day.

e Behaviour in OB2 is very similar to OB1 with a WL that fluctuates within 0.2 m of
ground surface for most of the year. Rapid response times to rainfall and evidence
of periodic control by a discharge point near the borehole also indicate a close link

OB2 with the surface water system.
e However, the tendency for WL to occasionally break from the influence of this

discharge feature suggests that it is not persistent and possibly bedded between
less conductive soils. This reinforces the notion of a drift with highly variable
physical properties.

Deep Drift

OB8b e See Table 6-1.
OB9%b e See Table 6-1.

e See Table 6-1.

e WL is strongly influenced by surface recharge and appears to be controlled by a
OB10b discharge point at 287m AOD. The latter suggests some independence from the
underlying limestone. Certainly, the connection is likely to be weak because the
constant pressure signature does not appear to be translated to the limestone.

Based on these responses, four key observations can be made:

o Water levels in all drift observation boreholes respond positively to rainfall with
variable lag times;

o Low rainfall in the first 6 months of 2010 has resulted in lower than average water
levels in the Drift Layer, as has been observed in the limestone;

o Water levels and responses in the Drift monitoring boreholes have not discernibly
changed from the baseline conditions and there is therefore no evidence of quarry
sump pumping having impacted on water levels in the drift;

o There is no indication of significant change in the potential for drainage from the drift
to the underlying limestone.

6.5 Water Level Monitoring in the Surface Layer
6.5.1 Equipment Summary

Water levels in the Surface Layer of the SSSI are automatically recorded and manually
checked at ecological sites 1, 3, 7, 15, 16, 17, and 18 using loggers located approximately 1.5
metres below ground level (mbgl).

In July 2010, water level monitoring at P3 and P18 was stopped permanently and suspended
at P16.
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6.5.2 Results and Analysis

Table 6-3 outlines the typical responses observed at each of the monitoring location screened
in the Surface Layer. Hydrographs for these boreholes from the start of monitoring to
present are included in Appendix C.

Table 6-3: Summary of typical hydrograph behaviour for the Surface Layer

Site | Typical Historical Behaviour

e WL remains above ground surface (258.46m AOD) for most of the year except for during
the summer months, indicating connection to a nearby constant pressure source and
probable temporary confining conditions.

e When WL is above ground, it has generally been near constant and insensitive to rainfall

P1
events.

e When WL drops below ground surface it becomes more sensitive to rainfall events, with
sharp peaky responses.

e Pla was replaced by P1c in April 2003.

e Responses are similar to P1a, and have remained above ground for the majority of the
P3 time indicating probable temporary confining conditions.

e P3b was replaced by P3d during June 2002.

e WL has regularly fluctuated between confined and unconfined conditions and is very
P7 sensitive to rainfall.

e P7 was replaced by P7a in April 2003.

e WL coincides with and is controlled by the elevation of the ground surface. When WL
drops below ground surface, fluctuations in the hydrograph become more pronounced,
as the water available from storage in the soil is much reduced.

e P15c(L) was replaced by P15d(L) in June 2004.

P15

e WL at P16 and P17 behave in a similar way to P7.

P16 | « P16 was replaced by P16a in April 2003. The water level at this locality is now rarely
above ground level.

e P17 was replaced by P17a in April 2003. Again, the character of the local groundwater
P17 regime at this locality is noticeably different since it's replacement in 2003, with WI now
generally below ground level.

e P18 was replaced by P18a in April 2003.

e WL has been predominantly below ground surface for both P18 and P18a, since
installation in 1998. Only rarely has the piezometric level risen above ground surface.

P18
During these times, the volatile nature of the hydrograph in response to rainfall events
indicates that the shallow water system is periodically confined and controlled by a
constant pressure feature a short distance from the hole.
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Based on this assessment, the following conclusions can be drawn:

o Water levels in all areas of the SSSI show no affects that are considered to be related
to dewatering at the quarry sump;

o Water levels in the surface layer are strongly influenced by antecedent rainfall
(especially dry periods) and indicate that the surface layer is governed by direct
recharge to, and drainage and evapotranspiration from a shallow soil system;

o The impact of low rainfall on water levels in the surface layer in the winter/spring of
2010 appears to be significantly less accentuated than in the underlying limestone and
water levels in the surface layer during this period remained akin to previous years.
This significant difference in long-term response to long-term rainfall is an important
point which further suggests that water levels in the shallow soils in the SSSI are not
controlled by recharge from the underlying limestone.

o Hydrographs since 2003 show that water levels have tended to fall below ground level
more frequently than in earlier years. Heavy rainfall separated by abrupt dry periods
is a phenomenon that appears to be much more common than pre-2007, particularly in
summer, and therefore this observation is considered to be attributable to a change in
rainfall patterns.

6.6 Nant Cadlan Flow Monitoring
6.6.1 Equipment Summary

River stage at the Nant Cadlan (River Cynon) is automatically logged at a culvert (Figure
1-1) where it passes the quarry entrance. A stage-volume relationship has been developed
for the cross-sectional area at this location in order that river flow can be calculated from the
stage measurements. Manual checks are also made at a staff gauge in the same location on a
bi-monthly basis.

6.6.2 Results and Analysis

Flow records for the Nant Cadlan are presented in Appendix E. The stream shows a flashy
response to rainfall events, as would be expected in such a catchment. No discernible
changes in the hydrograph have been detected since monitoring began in 1997.

6.7 Penderyn Borehole
6.7.1  Equipment Summary

Water levels are downloaded at the Penderyn borehole on a monthly basis by Hydrologic,
who manage the data on behalf of Welsh Water.

6.7.2  Results and Analysis

The Penderyn Borehole is dependent on the groundwater in the limestone aquifer for its
supply. Although this borehole has not been used since early 1997, it remains a potential
water source and, as such, could be at risk from quarry dewatering.
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6.8

6.8.1

6.8.2

7.1

Hydrographs showing the Nant Cadlan at the culvert and Penderyn Borehole are presented in
Appendix E.

The Penderyn borehole water level responds rapidly to rainfall, with the hydrograph showing
peaks corresponding to antecedent rainfall. During the current monitoring period, the base
water level during the winter months remained between 215.5 and 216m AOD.

The borehole continues to show that it is highly responsive to rainfall events and that it
exhibits traits that are typical of a well-connected fracture-dominated limestone. This notion
is reinforced by the similarity in behaviour between hydrographs of the borehole and nearby
River Cynon.

Hydrochemistry
Sampling Undertaken

Water samples are taken from a selection of boreholes and piezometers bi-annually — in May
and September. All samples are tested in the field for a range of physio-chemical
parameters. The samples taken in May are analysed in the laboratory for Ca and Mg and the
samples taken in September are analysed for a comprehensive suite of inorganic
determinants. Full details of sampling protocol, locations and determinants as well as results
for all samples since monitoring began are included in (SRK, 2010 [Ref 21]). Sampling was
undertaken from 1997 in order to build a baseline data set against which samples taken after
2000 could be compared.

Mg-Ca ratios are calculated for both May and September analyses as a primary indicator of
water source, especially where groundwater originating from limestone sources is concerned.
A change in Mg/Ca may indicate a change is the source of groundwater to a particular
sampling point.

Results and Analysis

Although hydrochemistry has varied outside of the baseline values since 2000 for many of
the determinants, including Mg-Ca ratio, no consistent trends have been observed that
indicate a change in groundwater or surface water flow regimes.

RISK OF HYDROLOGICAL IMPACTS

Introduction

Steps 5 to 8 in Box 2-1 require the assessment of trigger levels and development of
mitigation measures should ongoing surveillance deem such measures necessary. As already
discussed in Section 2, no specific trigger levels for mitigation measures have been or will be
set for Penderyn Quarry, as it has been decided between the Relevant Parties that any
significant trend in change from the baseline conditions (acquired prior to quarry deepening
below the regional groundwater level) should be considered on an individual basis should the
need arise.
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The following section, therefore, reviews the sites identified in Section 5 and provides a
qualitative assessment of risk from hydrological impacts.

As discussed in Section 2, a ‘monitor and mitigate’ approach has been taken towards
hydrological impact assessment at Penderyn quarry and as such no quantative predictions of
impact, either physical or chemical, have been made. The approach relies instead on a
robust conceptual model based on long-term monitoring results and ongoing indicator
monitoring in order to detect any impacts early that would allow the instigation of
appropriate mitigation measures before significant negative impacts could occur.

7.2 Risk Assessment

7.2.1  Cwm Cadlan SSSI
Risk:
Impact on hydrological input to the SSSI, resulting in unfavourable conditions specifically
for two plant communities, the M10 carex dioica — Pinguicula vulgaris mire and the M24
Molinia caerulea — Cirsium dissectum fen.
Key Stakeholders:
CCW
Assessment:
Based on the current conceptual model, it can be concluded that the vegetation communities
in the SSSI area to the north of the Nant Cadlan are not at risk from quarry dewatering, as
there is no possibility of recharge of limestone groundwater to the surface layer. This has
been agreed by CCW (CCW, 2009).
Although the possibility exists that limestone groundwater could be recharging the SSSI to
the south of the Nant Cadlan, the lines of evidence outlined in Section 4 suggest that surface
water processes, rather than lateral limestone groundwater recharge processes are the
predominant mechanism for sustaining the SSSI. Furthermore, the Dinas fault appears to
provide a hydraulic barrier between groundwater abstraction at the quarry sump and
groundwater under the SSSI. Therefore, SRK would conclude that the risk to the SSSI from
dewatering is low, and will remain so even as the quarry continues to deepen and flow to the
sump as a proportion of total catchment output increases. Moreover, any risk will be further
reduced by the presence of ongoing hydrological monitoring as an early warning for any
potential hydrological changes in the Surface Layer at the SSSI. Thus, the present approach
to monitoring at the site coupled with the procedures for resolving change as defined in the
SoW (Section 7.2.4) are considered entirely adequate for limiting the risk of impact on the
Cwm Cadlan SSSI.
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7.2.2

7.2.3

7.2.4

Welsh Water Borehole
Risk:

Derogation of water levels at the Welsh Water PWS abstraction borehole leading to
increased pumping costs.

Key Stakeholders:

Welsh Water, the interests of whom are represented by the EA.

Assessment:

The quarry sump is currently about 20m below the surrounding groundwater table. As part
of a water balance undertaken by SRK for the Nant Cadlan Catchment (SRK, 1997), SRK
concluded that the total catchment output is around 32 Ml/day (long-term average value) and
that abstraction from the sump would be partly mitigated by the return of pumped water back
in to the Nant Cadlan, which is known to recharge the underlying aquifer. Actual pumping
from the quarry sump pump since 1996 (which includes both surface run-off and
groundwater components) has never exceeded 0.9 ML/day averaged over the year (highest to
date recorded in 2006/2007 monitoring period) which represents less than 3% of the
catchment water budget. The present rate of pumping is not therefore impacting the
groundwater resource on which the unused Penderyn Borehole is dependent. This is
demonstrated by an absence of decreasing water levels at OB5.

Unless the rate of sump pumping increases radically, the risk of quarry dewatering impacting
the regional groundwater resource is low. It is not known how the quarry dewatering
volumes will increase with quarry deepening although it is inevitable that more groundwater
will flow to the sump and that pumping as a proportion of the total catchment budget will
increase. However, dewatering volumes are unlikely to represent a significant portion of the
catchment budget unless several significant groundwater flow features are intersected.
Moreover, monitoring at the site coupled with the procedures for resolving change as defined
in the SoW (Section 7.2.4) are again considered to be entirely adequate for limiting the risk
of impact on the Welsh Water PWS borehole.

Other Sites

SRK consider the Cwm Cadlan SSSI and the Welsh Water borehole as the most sensitive
sites to potential impact. This assertion has been accepted by the EA, CCW and BBNP since
liaison regarding dewatering operations began. However, monitoring at Penderyn is also
considered appropriate for the early detection of any changes to the hydrological regime
surrounding Penderyn quarry before they have the potential to impact any of the less
sensitive sites mentioned in Section 5.

Monitoring and Mitigation

The existing monitoring network summarised in Table 7-1 below (locations shown on Figure
6-1), coupled with the procedures for interpreting change as defined in the SoW (Section
7.2.4) is deemed adequate for protection of sensitive sites until the next quarry deepening
scheduled for 2015.
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Table 7-1: Summary of existing monitoring network at Penderyn quarry

Conceptual Model Layer Monitoring Location Ids
Automated 3-hourly WL monitoring: P1, P7, P15 and P17
Shallow Layer Bi-monthly manual dips: None

Bi-annual chemistry: P1, P7 and P15
Automated 3-hourly WL monitoring: OB1, OB2, OB8b and OB9b
Drift Layer Bi-monthly manual dips: None
Bi-annual chemistry: OB2, OB9b and OB10b

Automated 3-hourly WL monitoring: OB7, OB8a, OB9a, OB10a,
OB11
Bi-monthly manual dips: OB5, OB10a and OB12
Bi-annual chemistry: OB7, OB9a, OB10a and OB11

Surface Waters Bi-annual chemistry: S2 and S4

Bedrock Layer

At the next quarry deepening phase, locations at which monitoring was temporarily
suspended in July 2010 (OB5, OB10b, OB12, P12, P16, and S6) will need to be re-assessed
and re-commissioned where required. However, no change to the established approach of
monitoring and mitigation will be necessary. This process will take place in liaison with all
key stakeholders. SRK suggests that only the re-commissioning of OB5 would be required
to produce a monitoring system that could adequate detect changes from the next quarry
deepening to the final quarry design.

Data from the monitoring system are reviewed by the Relevant Parties on an annual basis to
check for trends or changes that might represent a pre-cursor to negative hydrological
impacts on the surrounding sensitive sites. In the event that significant changes in the
hydrological regime are detected, the mitigation implementation procedure is outlined in
Figure 7-1. It should be noted that any requirement for the implementation of mitigating
action as a result of hydrological changes in the SSSI which result from quarry dewatering
should be accompanied by clear evidence for a risk of an accompanying adverse change in
the vegetation communities, as revealed by the two yearly ecological surveys.

The SoW states that deepening of the quarry must be suspended if the results of the
monitoring indicate that dewatering operations at the quarry are having or are likely to have
an adverse impact on either the Cwm Cadlan SSSI or the Penderyn Borehole. There is then
provision for a “Special Liaison Meeting” to be called between the Relevant Parties to
decide whether remedial action is required. If action is required then Hanson should provide
proposals for a remedial solution within 3 months of notification to cease deepening. The
SoW provides 3 likely alternatives for remedial action:

o Continuation of quarrying with appropriate mitigating measures e.g. augment supply
to plant communities or recharge aquifer;

o Controlled floodback of the quarry; or

o Cessation of dewatering operations allowing aquifer levels to return to normal.

In relation to Box 1 of Figure 7-1 it should be noted that this indicates the arrangements
within the SoW, as originally approved, for interpretive reports to be prepared and circulated
to the relevant parties at four monthly intervals, with ecological survey reports in the SSSI to
be prepared annually. Owing to the current perception of low risk, at least until the next
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phase of quarry deepening, hydrological reports are supplied at six monthly intervals,
comprising an interim report supplied in May and a full annual report in December, with
ecological survey reports prepared every other year. This change in the scope of reporting
has been agreed by the Relevant Parties in stages at various previous ALMs.
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Figure 7-1: Mitigation procedure in the event of detection of significant

hy

drological changes at the Cwm Cadland SSSI
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8 CONCLUSIONS

A Hydrological Impact Assessment (HIA) has been undertaken as part of a Review of Old
Minerals Permissions (ROMP) for Penderyn quarry. The site conceptual model has been
reviewed and updated based on monitoring results from 1996 to date.

Due to the presence of conduit flow in the bedrock aquifer underlying the site (including
some solution enhanced/karst features), a monitor and mitigate approach has been adopted.

Sensitive sites that might potentially be affected by detwatering operations in the quarry have
been identified. Out of these sites, the Cwm Cadlan SSSI and Welsh Water PWS are
considered the most sensitive to potential hydrological change at the quarry. Based on the
monitoring results since 1996 and updated conceptual site model, the current risk to
identified sensitive sites is low as:

o The Cwm Cadlan SSSI has been shown to be a mainly surface water dependent
system which is for the most part hydrologically independent to the underlying
bedrock. The hydrological separation of the SSSI and underlying drift and limestone
has been particularly demonstrated in monitoring results from 2010.

o The limestone underlying the SSSI appears to be hydraulically buffered from quarry
dewatering operations by the gouge filled Dinas fault.

o The current rate of sump dewatering represents a very small percentage of the
overall budget for the Nant Cadlan catchment which suggests that the present rate of
pumping is not impacting the groundwater resource available to the Penderyn
Borehole.

o Based on the above observations, the current risk to the SSSI and groundwater
resources at Penderyn is low.

As the quarry continues to deepen, it is inevitable that more groundwater will flow to the
sump and that pumping as a proportion of the total catchment budget will increase. SRK
advocate that the risks to the sensitive sites will remain low even as guarrying advances

due to:

o The buffering influence of the Dinas fault.

o The minimal hydrological connection between the SSSI Surface Layer and the
Limestone Layer, demonstrated particularly in this year’s hydrological monitoring
results.

. The fact that future sump dewatering volumes are unlikely to represent a significant

portion of the catchment budget, unless several significant groundwater flow features
are intersected by the quarry.

Moreover, ongoing monitoring will provide an early warning system against potential
hydrological impacts which could be a pre-cursor to ecological impacts at the SSSI or
potential derogative impacts to groundwater resources on which the Welsh Water PWS
borehole relies.
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In both cases a mitigation implementation procedure is in place in the case of any potentially
significant hydrological impacts being detected in the monitoring data, as defined by the
quarry Scheme of Working, which has been agreed by the EA, CCW and BBNP. Mitigation
measures might include re-distribution of dewatering water or partial/total cessation of
dewatering, depending on the circumstances of the potential impacts. Selection of a suitable
mitigation measure would be undertaken if and when required, which would be undertaken
through close liaison between the Relevant Parties.
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9

RECOMMENDATIONS

Continue with hydrological monitoring at the current locations until the next planned
quarry deepening in 2015;

Continue with annual reporting and meetings with key stakeholders; and

Review the requirement to re-instate monitoring at OB5, OB10b, OB12, P12, P16, and
S6 in 2015, in liaison with all key stakeholders.

Details of the monitoring arrangements within the SoW should be updated to take
account of the various changes that have taken place since the scheme was first
approved in February 1998. A revised document should be submitted along with the
ROMP application for approval by the BBNPA. All of the changes that have taken
place have been recorded in sequential Annual Reports, so the revision of the Sow
will in essence be an administrative exercise to summarise all of the changes into a
single document. The principles of the monitor and mitigate methodology will remain
unchanged.
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1.4

INTRODUCTION

Penderyn Quarry is located due east of Penderyn Village adjacent to the A4059
Hirwaun to Brecon Road, about 8km north west of Aberdare.

On 14th September 1995, the Brecon Beacons National Park Committee granted
planning permission Ref No CV 14033 (the 1995 Permission) for the continuation of
quarrying operations at Penderyn Quarry within the area shown edged and hatched red
on Plan 1. Earlier planning permissions granted in 1958, 1970 and 1972 allow
quarrying within the remainder of the area shown edged red.

It is recognised that deepening of the quarry will require pumping to dewater the
workings and consequently the 1995 Permission is subject to conditions to protect
features of acknowledged importance, namely the Cwm Cadlan Grasslands Site of
Special Scientific Interest just north of the quarry and the public water supply from
the Penderyn Borehole, some 1000 metres to the south (see Plan 2). The relevant
planning conditions 7, 8 and 9 are reproduced at Annex 1 to this scheme.

Condition 7 requires the applicant to catry out a hydrogeological sutvey of Penderyn
Quarry and the surrounding area in accordance with a specification to be agreed with
the National Park Committee (NPC). ARC South Wales Limited (ARC) have
engaged consulting engineers and scientists Steffen Robertson and Kirsten {(UK)
Limited (SRK) to carry out the survey and act as technical consuliants in dealing with
all hydrological and hydrogeological matters connected with the development of

* Penderyn Quarry. The specification for the survey was agreed by the NPC in June

1996 and a final report of survey was compieted this September. The results of the
survey will provide a baseline for future ground and surface water monitoring at the

quAarry.

Condition 8 requires the applicant to submit a scheme of working for the quarry (the
Scheme) for the approval of the NPC. After its approval, all operations at the quarry
are to be carried out strictly in accordance with the Scheme or such variation or
revision thereof as may be approved in writing by the NPC. Condition 9 sets out the
main details which are to be included in the Scheme,

The details set out below represent the Scheme as proposed by ARC and are
submitted for the approval of the NPC in order to discharge Condition 8 of the 1995
Permission.
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FIVE YEAR WORKING PROGRAMME

Condition 8 requires that at intervals to be agreed by the NPC the Scheme shall be
reviewed. .

It is proposed that progress with the quarry development shall be formally reviewed
with the NPC once every five years from the date of approval of the Scheme. In
intervening years, a Haison meeting shall be convened between the applicant (ARC),
the Brecon Beacons National Park Authority (BBNP), the Environment Agency (EA)
and the Countryside Council for Wales (CCW) to review progress on an informal
basis.

Within 3 months of the formal reviews a revised five year programme shall be
submitted for the written approval of the NPC, and until such time as any revised
scheme is approved quarrying will be carried out in accordance with the details of the
Scheme as previously in force.

Any formal review or liaison meeting to consider the Scheme and/or progress with the
quarry development programume shall involve an assessment of the results from the
ongoing ground and surface monitoring arrangements, together with consideration of
the need to agree any further action necessary to protect the special interests of the
Cwm Cadlan SSSI or the Penderyn Borehole,

The proposed arrangements for the exchange of information between ARC, the
BBNP, EA and CCW, together with the arrangements for reviewing the Scheme
are described in greater detail in sections 8 and @ below.
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QUARRY DEVELOPMENT
Phased Deepening

The workings at Penderyn Quarry form a rectangular configuration with its long axis
in an approximately north east-south west direction {see plan 3.0). The existing faces
on the southern side of the quarry comprise stone of a poorer quality with high silica
content, often contaminated with muck pockets. The hitherto selective extraction of
clean stone has meant that the working in the eastern part of the quarry have become
restricted and there is now urgent need o increase the width of the workings by
pushing back the southern faces, which will in turn require the poor stone to be
supplemented with ¢lean stone from greater depth. The quarry floor is at 265m
A.0.D and quarrying beneath this level will require pumping to dewater the workings
(see Section 4 below). '

The quarry will be deepened by developing a series of successively lower benches,
each with a face height of approximately 15 metres, down to the anticipated base of
the economically workable limestone at 165m:-A.0.18. this would yield reserves of
approximately 20 million tonnes which at an average annual production of 500,000
tonnes represents a working life of about 40 years.

Modern quarrying practice results in the formation of distinct physical horizons (or
benches) which will greatly assist in the monitoring and assessment of any impacts on
the groundwater regime (see sections 5 and 6 below)

Phase I

A decline will be excavated from the current quarry floor to provide initial access to
the 250m level (see plan 3.1). The decline will be quarried at a gradient of 1:10 with

the dimensions of the excavation being dictated by the requirements for safe working
practice in the operation of the excavator and dumper vehicles.

In order to maximise the area available for quarrying at each bench level, deepening
will take place simultaneously with development to push back the existing southern
faces. Waste generated from the poorer quality southern faces will be disposed of
initially on the Sinkhole Tip and thereafter on Tip 4 and/or Tip S in accordance with
existing planning permissions for tipping. -

Limestone production will thus be split between the decline and the southern flank of
the quarry.

Phase

Conventional development will be undertaken on the 250m level once proper access
has been established (see plan 3.2). A shallow sump will be formed to collect surface
run off and groundwater inflow with the workings being kept dry by contmuous

pumping.
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Production will also continue from the southern flanks of the quarry involving the
extraction of poorer quality stone and muck pocket contamination. An existing tip
located within the south western eorner of the quarry will need to be removed by
relocating the material to the adjacent Tip 4. This will enable the main haul road to be
realigned further west to its final design position and also allow access to further
reserves both on the upper benches and at depth. In addition, a small settlement
lagoon located in the western neck of the quarry will be removed.

This development will enable the 250m level to be quartied progressively towards its
final design position and for the permanent access ramp 1o this level to be established.

Phase 3

The third phase of development (plan 3.3) will involve access to the 235m level by
quarrying a decline in a similar manner to that described in Phase 1 above. The
timing of this development will obviously depend upon the completion of Phases |
and 2, which in turn will be dependent on the overall level of production from the
quarry (dictated by sales) and the tonnage ratio between the working of clean stone
and poor stone from the lower and upper benches respectively. As the likely
incidence of muck pocket contamination on the southern flanks is unknown this ratio
is difficult to predict, but based on current best estimates it is anticipated that it will
not be necessary to quarry below the 250m level within the first 10 years of the
Scheme. Therefore, it is likely that the details of the Scheme will have been formally
reviewed with the BBNP on two occasions, before Phase 3 is commenced.

Phas

Production from the 235 level will again take place simultaneously with development
on the southern flanks of the quarry which will gradually progress eastward, thus
facilitating the lateral extension of the 250m level and the levels above {plan 3.4)

Phases 3 and 4 above have been included to demonstrate the cyclic nature of the
quarrying process which will be repeated so as to exploit the full potential of the
reserve, subject of course to the provisions for safeguarding the special interests of the
Cwm Cadlan SSSI and the Penderyn Borehole, as described in Section 9 below. As
stated, the first two formal review periods, i.e. 10 years of development, are likely to
be taken up by Phases 1 and 2 which will involve deepening the quarry by only one
bench level. '

=
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METHOD OF DEWATERING

The existing settlement lagoons at the quarry have a limited ability to handle any
additional capacity, therefore, the'water from the dewatering operations will be
handled/processed as a separate entity with the discharge from the new facilities,
described below, being made to the Cyneon River in accordance with the conditions of
a discharge consent granted by the EA in June 1997, Surface run-off water from the
processing plant and stockyard areas will continue to be managed via the existing
arrangements as described in the details submitted under Condition 12 of the 1995
Permission which were approved by the NPC as confirmed in a letter dated 5th
September 1996 (Ref.CV14033/gigj 151.1et).

It will not be possible to produce precise details of the final dewatering arrangements
until the quantity and quality of the water to be handled becomes more accurately
known. An initial estimate is that the quantity is likely to be in the region of 0.5 1 4.5
million litres per day, with pumping taking place on a 24 hour basis throughout the
year. The quality of water to be pumped is an unknown factor, but for practical
purposes the assumption is being made that it will contain suspended solids in excess
of 0.1mm diam particle size.

The principal method of detwatering will be by pumping from a sump within the
lower workings. If suitable geological conditions are encountered then consideration
will be given to the use of a combination of dewatering techniques inveolving
conventional pumping from a sump and an arrangement consisting of a series of air
lift pumps positioned in advance of the lower quarry faces, The latter arrangement
produces clean water which could be pumped direct to the discharge point subject to
its quality being continually monitored.

The water arising from the main sump will be of variable quality and this will be
automatically monitored via a turbidity meter arrangement so as to permit a direct
discharge to the Cynon River if it is within the limits set by the discharge consent. If
the water exceeds these limits then the turbidity monitor will direct the flow to new
water treatment lagoons.

Preliminary calculations have shown that the magnitude of flow (assuming the
estimated maximum quantity of 4,5 million.litres per day will need to be handled) will
require two continuous flow type settiement lagoons of circa 20m x 10m arranged in
parallel. In the earlier stages of the developinent it is anticipated that the flows will be
much lower than this ultimate requirement and therefore the construction of

the settlement facility can take place in a phased manner. This approach is the
preferred option as it will allow flexibility to modify the design if necessary to
enhance the efficiency of the facility.

It is intended to construct an attenuation pond prior to the settlement lagoons, the
holding capacity of which will be maximised to suit the available floor space (see
schematic diagram - fig 1). The attenuation pond will serve two main plirposes:

a. To accommodate fluctuating deliveries from the dewatering pumps -

=i
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b. To act as a crash box to absorb the momentum of the water before it enters the
settlement facility

The attenuation pond will be provided with several outlets to direct the water to the
settlement lagoons which in turn will pass the cleaned water to the discharge
point.

The likelihood is that there will ultimately be four settlement lagoons allowing each
lagoon to be selectively taken out of circuit for de-silting purposes whilst retaining the
required functional settlement arca for normal use in settling out suspended solids.

As regards moniforing the quality of the discharges it is proposed that a system
incorporating several turbidity meters will be arranged to monitor the discharge from
the pumps and also the final discharge to the consented point. As previously
mentioned the turbidity meter monitoring the discharge from the pumping column
will be used to automatically direct the discharge to the attenuation pond and
thereafter the lagoons in the event of the level of suspended solids exceeding a
predetermined level. Other turbidity meters will be provided to aid the daily
management of the settlement facility.

Records of the quantity of water pumped will be kept and incorporated with the data
from the ground and surface water monitoring arrangements described in Section 6

below.

The use of flocculants has not been considered as the particle size distribution of the
suspended solids is not known at this stage, however, should their use become
necessary then a dosing station will be incorporated into the final design of the
settlement facilities.

No discharge to any surface watercourse will be made other than in accordance with
the appropriate discharge consent issued by the EA and for the time

being in force. Full consultation will be carried out with the EA in relation to the
above details prior to the implementation of dewatering works. '
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PREDICTED IMPACTS ON THE LOCAL WAT

Potential Impacts

Dewatering Penderyn Quarry will result in a localised lowering of the water table in
the limestone aquifer. The minimum elevation to which lowering will take place will
be the base of the quarry at any particular time. As the quarry is deepened, then the
area of impact due to dewatering will expand thus increasing the risk of an effect
being experienced at any particular location.

The lowering of the water table will extend away from the quarry until either a
geological barrier is reached or until flow towards the quarry is balanced with the
water pumped out. Changes in groundwater levels will be monitored in the boreholes
installed around the quarry {see 6.1.1 below) but at present any quantification of the
likely extent of groundwater lowering in the areas surrounding the quarry will have a
low resolution due to the complex hydrogeclogy at the site.

The extent of the impact at any given point is likely to increase as the quarry is
deepened , as is the risk of any adverse effect being experienced by water dependent
features. However, as explained in section 3 above, the nature of the quarrying
process dictates that development is both phased and gradual, with the rate of
deepening measured by intervals of several years between progress to successively
lower benches. As development progresses at this low rate, information relating to the
behaviour of the aquifer system will grow, allowing the prediction of future impacts

to be made with an ever increasing level of confidence. Thus, the confidence in
predictions and the level of risk increase together.

Possible Adverse Effects

The impact on the local water regime as a result of dewatering the quarry may in turn
result in adverse effects being experienced by sensitive water dependent features. It is
recognised that the potentially sensitive features around Penderyn Quarry are:

* the surface water regime, i.e, rivers and streams

* the Cwn Cadlan 8SS1

¥ the Penderyn Borehole

The implications of dewatering for each of these features is summarised as follows:-



52.1 Surface Water Regime

The surface water regime (see Plan 4) comprises two {ypes of stream; those such as
the Cynon River which flow over-limestone outcrop and those such as the Bodwigiad
Stream which flow over gritstone outcrop. The Nant Cadlan flows principally over
gritstone outcrop and drift and therefore generally falls into the latter group. Where
surface streams are not in direct contact with the limestone, then they will not be
affected by a drop in the limestone water table. Furthermore, water chemistry studies
carried ouf as part of the investigations at the quarry to date show that the water in the
Bodwigiad and Cadlan streams is principally rainwater fed. Flows in these streams
are therefore unlikely to be affected.

In the case of the Cynon River, it is known that there is a direct relationship between
the limestone water table and river water levels, and lowering the water table could
reduce flows in the river. However, the water pumped from the quarry will be
discharged to the river via an existing consented discharge point, thus replacing any
lost groundwater contribution to flows. The Cynon River is the point to which the
local groundwater flows naturally, and as the water pumped from the quarry will be
discharged to this river there will be no change in the overall catchment water '
balance. The overall impact on the Cynon River will, therefore, be minimal.

522 Cwm Codlan SSS]

It has been agreed with the CCW that in respect of dewatering it is the hydrological
regime that is the most important factor in determining the success of the M10 and to
a lesser extent the M24 plant communities at Cwm Cadlan. Water levels are therefore
a key monitoring parameter, since dewatering of the quarry will lower regional
ground water levels and this has the potential to lower water levels within the SSSI.

A range of investigations has been catried out at Cwm Cadlan to assess the likelihood
of dewatering having an adverse effect on the SSSI. These investigations have
included drilling boreholes, carrying out geophysical surveys, soil auguring, water
level and rainfall measurements, water sampling and chemical analysis.

The geology beneath the SSSI comprises a number of different layers. These layers
can be divided into three main groups; the bed rock limestone at the bottom; the drift
in the middle, which is made up from a mixture of clay, silt, sand and possibly gravel;
and the surface peaty soil in which the plants of the SSSI grow. In order for an
impact on the SSSI to be experienced as a result of dewatering the quarry, the
moisture in the top layer must be reduced as a result of enhanced drainage into the
lower layers. "

The test work and monitoring carried out to date indicates that there are 3
possible scenarios relating to drainage:



@) Scengrio I is that there is full hydranlic connection between the three layers
and drainage from the bottom (limestone) layer would result in drainage from
the top layer. Here the deep groundwater could provide a significant input
into the system which supports the SSSI and dewatering of the gquarry could
lead to the lowering of water levels in the drift and the failure or downslope
migration of springs/flushes.

(i)  Scemarip 2 is that there are no inputs from deep groundwater into the SSSI,
with the clays in the middie layer preventing drainage in some areas but not in
others. In this case dewatering could result in slow drainage of the shallow
groundwater system.

(i)  Scenarie 3 is that the clay in the middle layer forms a hydraulic barrier which
prevents all drainage from the top layer to the botiom layer. Thus the sole
input to the SSSI is precipitation which infiltrates into and discharges from the
shallow groundwater system. In this case there would be no impact upon the
SSSI from the proposed quarry dewatering.

The work carried out at the SSSI to date indicates that the actual situation lies
between scenarios two and three, In addition, the results of monitoring

water levels in the top layer of the SSSI, together with rainfall, shows that the
soil motsture content of the top layer is principally controlled by the balance of
evapotranspiration (evaporation plus the water used by the plants) and rainfall.
Drainage from the top layer (if it occurs) is likely to be a subsidiary control.
Therefore, based on our current understanding of the hydrological regime at
the SSSL, it is expected that dewatering at Penderyn Quarry will have little or
no effect on the SSSI. _

5.23 Penderyn Borehole

A possible impact of dewatering may be a lowering of the water level at the
Penderyn Borehole, the consequence of which would be an increase in the cost
of pumping water from the borehole. '

In section 5.2.2 the geology was described as forming three layers. Dewatering at the
quarry will take place from the bottom layer. The Penderyn Borehole also pumps
water from the bottom (limestone) layer. Therefore, there is the potential for a direct
impact on the borehole due to dewatering. In order for this impact to be experienced
at the borehole, the quarry dewatering must create a ‘cone of depression’ that extends
as far as the borehole. This cone of depression will be limited in extent due to the
depth of dewatering at the quarry, the nature of the rock being dewatered and the
proportion of the catchment water resources that are being abstracted.

V/
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Detailed analysis of rainfall and river flow data from the Nant Cadlan and Cynon
rivers has allowed the catchment water balance to be characterised. This
characterisation indicates that the amount of water that the quarry is licensed to
discharge via pumping accounts for some 14% of total catchment. Mitigating against
this is the observation that the Nant Cadlan loses flow between the entrance to the
quarry and the Liygad Cynon resurgence. This indicates that the quarry discharge will
to some degree replenish the water pumped from the catchment and limit the impact
on Penderyn Borehole. The speed at which the 'cone of depression' develops and the
nature of the limestone aguifer means that any effects will only occur slowly and will
be fully reversible if ground water levels are allowed to recover.

In the event of adverse effects being experienced at either the SSSI or the Penderyn
Borehole, remedial action will be considered via the review process described in
section 9 below. Should the cessation of dewatering ultimately prove necessary then
the quarry wili be flooded back with groundwater being allowed to return to is natural
level.



6.1

General Arrangements

Ground and surface water monitoring arrangements have been installed in and around
the quarry and data has been collected since the inception of works in September
1995. Continuous monitoring from the full array of monitoring points has taken
place since May 1996. The foundation for the monitoring network is the specification
for the hydrogeological survey (required by Condition 7 of the 1995 Permission), as
approved by NPC in June 1996, albeit certain additional arrangements have now been
put in place and a full description of the network is given below.

The data gathered from the monitoring network will fall into two categories: firstly
that obtained form the hydrogeological survey prior to the commencement of
dewatering operations, which will provide baseline information for future monitoring,
and secondly data collected once dewatering commences which will allow the impacts
of dewatering to be measured and possible adverse effects to be predicted.

The data collected by ARC will be supplemented by data collected by Hyder
Consuiting (Hyder), on behalf of Dwr Cymru Welsh Water (DCWW), at the Penderyn
Borehole, the Cynon River and Penderyn Reservoir. Data from these sources has
been supplied by Hyder in a report entitled ‘Penderyn Reservoir Inflows and
Groundwater Monitoring Data Report ', (Ref G:AS065/PENREP. doc) dated
November 1996, Hyder are co-operating with ARC in the exchange of data which
will be particularly pertinent to the Penderyn Borehole.

A summary of the monitoring points comprised in the network is given in Table 1,
whilst the locations of the points in relation to the quarry are shown on Plan 4.

Groundwater Levels

Groundwater levels are monitored at eleven observation points:

* Two shallow boreholes located in the '0id SSSI' (PENDQORI1 and PENDOB2),
record water levels in the superficial glacial deposits.

* Four deeper boreholes record levels in the limestone bedrock (PENDOB3,
PENDOB4, PENDOBS, PENDORB7). These holes are situated in the quarry
and between the quarry and Penderyn Borehole.

* Three boreholes each containing two stand pipes which enable them to record
water levels in both drift deposits (PENDOB8b, PENDOB9%b and
PENDOB 10b) and the underlying limestone (PENDOBS8a, PENDOB9%a and
PENDOB10a). These holes are situated between the quarry and the SSSI.

All the stand pipes are fitted with "Tuber' data loggers which record water level
and water temperature readings at hourly intervals. Manual measurements are
taken every 8 - 12 weeks to check that the system is working correctly. '

-
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6.12

6.1.3

6.1.4

6.2

The analysis of water level changes with M allows the development of the
area of impact, caused by the lowering of the limestone water table, to be
nionitored and mapped as the qualry develops.

Water Chemistry

‘Water samples are collected from 18 different sources and submitted to an accredited
laboratory for the analysis of a full range of determinands. The sources comprise the
10 groundwater level monitoring points, 3 points on the Nant Cadlan, 3 spring
sources, the Bodwigiad stream and the stream running through the area of the 'Old
SSST' (see Plan 4). The sampling points have been selected to be representative of a
range of hydrological situations over the full area of interest. The results of the
analysis allow the relative proportions of water derived from rainfall and deep
limestone groundwater to be evaluated and any changes to be monitored over time.

Surface Water Flows

Surface water flows are measured at two locations: in the Nant Cadlan at the
quarry entrance (by ARC) and in the Cynon River approximately 75m downstream
from the Llygad Cynon Resurgence (by DCWW). River stage is monitored at both
locations by electronic water level monitoring devices and the measurement is
recorded on a data logger. Rating curves have been established for each monitoring
point and these are used to convert the continuous stage record to a continuous flow
record.

The use of the two flow measuring points allows the surface and groundwater
catchments to be quantified in terms of overall water balance. Direct impacts on the
water balance will be identified by the regular review of the data.

Rainfall

The total daily rainfall is measured and recorded at the quarry offices with the
information being supplemented by data collected by DCWW at Penderyn Reservoir
If a secure site can be identified, an additional automatic rain gauge will be installed at
the western end of the SSSI.

The rainfall data will be used to analyse the response of the shallow and deep water (‘_\6
tables to recharge, and to provide input into the regional water balance. <

Cwm Cadlan SSSI

It has been agreed with CCW that the hydrological regime rather than nutrient status
or agricultural management is the primary controlling factor over plant distribution in
the SSSI. The mornitoring network has therefore been designed to provide data on the
hydrological regime in the SSSI. An annual floristic survey will also be undertaken,
the details of which are described in section 6.2.3.

12



6.2.1

6.2.2

6.2.3

I Water Levels

Water levels in standpipes at the monitoring sites within the SSSI are currently
measured manually on a fortnightly basis. The monitoring sites are all

located in close proximity to M10 type vegetation which has been identified as being
most susceptible to changes in the hydrological regime. Between 1 and 4 standpipes
are located at each of the monitoring sites from which water levels are obtained.
Before the end of 1997, an electronic water level measuring device and data

logger will be installed at each of the 5 existing monitoring sites as well asat 3
proposed new monitoring sites in the 'New SSSI' (see Plan 4). This will allow water
levels and water temperature readings to be taken on an hourly basis. Manual
measurements will be taken at the remaining piezometers when the transducer is
downloaded. The electronic measurements will be checked against the manual
measurements to ensure that the system is working properly.

This data will be supplemented with data from the 2 piezometers PENDOB1 and  sv&0\
PENDOB2 in the Old SSSI.

The data will be compared with the water levels recorded prior to the commencement 'f\’é\
of dewatering, taking account of variations in rainfall and evapotranspiration, to
determine whether water levels have declined due to quarry dewatering.

Soil Chemistry

As agreed with CCW, soil chemistry will not be routinely monitored since quarry
dewatering will not have any direct effect on soil nutrient status. Changes in nutrient
status will only occur as a resulf of a change in soil moisture content. Any changes in
moisture content will be measured by monitoring changed in water levels.

Floristic S
The following floristic survey will be carried out annually,
Five lm by lm permanent quadrats will be located at cach of eight monitoring

sites (five existing and three proposed) within the New SSSI. These quadrats
will be distributed as follows:

* One in the homogenous centre of the M10 community. This will be a control
quadrat
* Three at the margins of the M10 community, at the interface with the M24

community. These quadrats are most likely to detect an early vegetation
change. Depending on the extent of the M10 community at each site, it may
only be possible to locate one or two quadrats on the M10/M24 interface.

¥ One in the adjacent M24 community. This will be a control quadrat.



6.3

In the Old SSSI ten permanent quadrats will be established, with five at each
of the two monitoring sites, adjacent to the existing piczometers. There are no
adjacent M24 communities and therefore each quadrat will be located within
the M10 community.

Each quadrat will be divided into 16 equal sections with the presence or absence of
critical indicator species recorded within each section. The indicator species will
include both those species likely to decrease in number and those likely to

increase in number should dehydration occur. At least 50% of the quadrats should
contain the indicator species.

The following indicator species will be monitored:

Those likely to decrease Pinguicula vulgaris
Triglochin palustris
Pedicularis palustris
Anagallis tenalia
Drepanociadus revoivens (bryophyre)
Campyiium stellatum

Those likely to increase Succisa pratensis
Potentilia erecta
Cirsium dissectum
Serratula tinctovia

Each quadrat will also be photographically monitored from a fixed point at the time
of data collection.

The annual floristic survey will be carried out at the same time each year.
However, rather than specifying a calendar date, and in order to account for
seasonal fluctuations, the quadrats will be monitored two to three weeks after the
onset of Dactylorchid flowering.

The data collected will be statistically analysed using analysis of variance
techniques (ANNOVA),

Pendervn Borehole

A groundwater level monitoring borehole has been installed adjacent to the Penderyn
Borehole by Hyder on behalf of DCWW. The monitoring barehole has been
designed to allow the measurement of groundwater levels, which are representative
of the water level in the production borehole. An electronic water level measuring
device and data logger have been installed in the monitoring borehole and the water
level is recorded on an hourly basts.

Water level measurement commenced in November 1996 and Hyder will be providing
the recorded information to ARC on an ongoing basis for incorporation into the ARC

i4



6.4

monitoring data base. The water level data will allow any impact on the borehole to
be measured and any adverse effect {o be assessed.

dequa nitori rrangeme

At the beginning of the quarry development programme, it is recognised that the
confidence in prediction of the possible impacts is low. However, the risk to the

SSSI and the Penderyn Borehole will be correspondingly low during the early stages,
with the level of confidence in prediction increasing with the growth of the
hydrogeological data base. A monitoring programme has been designed over the last
18 months, in consultation with the Environment Agency and CCW, 1o cover the
potential area of impact of the proposed development, taking into account the
locations of water sensitive features. Data on the key indicator parameters which will
identify any impacts will be collected and regularly reviewed (see Sections 8 and 9
below). The review process will also allow the monitoring network to be refined over
time if necessary. It is considered that the monitoring network provides an adequate
level of data collection, commensurate with the scale of the project and the risks to the
water environment

15
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The essence of the methodology to be employed in evaluating and interpreting the

collected data is that of risk minimisation through the regular analysis of e
information at intervals which are sufficiently short to allow for action to be taken 's:rmE,ME.‘l\i‘r'
before any long term or irreparable impact can occur.

The approach which has been chosen is 1o carry out long term hydrogeological
monitoring, with frequent collation and analysis of data. The aim of the
monitoring network will be threefold:

* fo identify any impacts on the local groundwater and surface water regime as a
result ofquarry detwatering. ‘

* to assess and predict any adverse effects on water dependent features of
recognised importance. '

* to continually contribute to the build-up of 2 conceptual hydrogeological
model for the quarry and the surrounding area, in order to increase the
resolution of predictions as to the impact of dewatering.

It is accepted that the ability to predict changes in the water regime will be low
during the early stages of dewatering. However, the risk to water dependent
features in the early stages will be correspondingly low for three main reasons:

* the depth of the initial deepening is small, i.e. 2 15m bench.

* the rate of deepening is extremely siow, with something in excess of 10 years
production expected from the first bench.

* the frequent analysis of monitoring results will provide the basis for decision
making and remedial action, if necessary.

The analysis of the monitoring results will be aimed at drawing conclusions
under the following headings: :

* extent of inﬂuencg of dewatering on the regional water table

* impact (if any) on Penderyn Borehole

¥ extent (if any) of drainage from the drift deposits within the Cwm Cadlan
SSSI

* variations in Watér chemistry that would indicate changes in the source of

water-supporting the plant communities in the SSSI.

16



7.2

* change in status of the M 10 and M24 communities of the SSSI

* Adverse effects (if any) on the SSSI

The following sections describe the detailed methodology that will be applied in
order to draw conclusions under the headings given above insofar as they relate

specifically to either the Penderyn Borhole or the Cwm Cadlan SSSI.

Penderyn Borehole

The regional hydrogeology is monitored using the deep observation boreholes situated
around the quarry as described in 6.1.1. above. Water level data is collected on an
hourly basis using pressure transducers and data loggers. More than 12 months data is
now available which provides a baseline covering the full seasonal fluctuations. In
addition to the ARC monitoring holes, data will be obtained from. the Penderyn
Borehole, and its associated observation borehole, via DCWW,

All new data will be compared directly to the base data collected during the same
period in previous years. Figure 2 shows an example of how the data will be
presented. This method of presentation allows direct comparisons to be made. The
water level in a borehole will fluctuate for many reasons. For example, Figure 2
shows that even when no dewatering is taking place the water levels in this particular
piezometer during May and June 1997, were very different form that recorded in May
and June 1996, although the trends are similar. The differences can be explained by
taking account of hydrometric data which is also collected. The hydrometric data
comprises rainfall records at the quarry and at Penderyn Reservoir (DCWW) and
gvapotranspiration data for the relevant MORECS Square, obtained from the Met.
Office. Using this information the amount of change in groundwater levels resulting
from quarry dewatering may be deduced at any of the observation boreholes located
around the quarry. The same principles will be applied to the data obtained via
DCWW in relation to the Penderyn Borehole itself.

Once dewatering commences it can be assumed that some of the deep limestone water
levels which are monitored will be effected. The effect will be made manifest by a
steepening of the rate of fall of water levels in the summer and a shallowing of the
rate of increase in water levels in the winter, thereby resulting in an overal! fall in
water level. Once these changes commence two principal plots will be produced to
review the spread of the zone of influence around the quarry. The first will be a plot
of contours of drawdown around the quarry, with an estimate of the position of the
zero drawdown contour made by extrapolation. The second will be a plot of the
drawdown measured in each observation piezometer against the distance of the
piezometer from the quarry sump. This will, over time, give a representation of the
spread of the zone of influence.

Evidence of regional groundwater levels being lowered will therefore be provided by
the observation network, which will give an early warning of any impact likely to
occur at the Penderyn Borehole, Data from the Penderyn Borehole itself, ancl the
associated observation hole, will measure the degree of any 1mpact

-~
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7.3

7.3.1

732

7.3.3

Cwm Cadlan SSS]
Background

The SSSI has been designated because of the 'special interest’ provided by two distinct
types of plant community. These are the National Vegetation Classification M10 and
M24 communities, which are both types of fen. The principal controlling factors in
the distribution of these types of plant communities are soil water, soil nutrients and
agricultural management practices. Of these, it is the soil water that is the only factor
that could be at risk from the quarry dewatering activities. The monitoring programme
has therefore concentrated upon measuring changes in water levels in the shallow drift
and an annual floristic survey of both types of plant communities. These '
investigations are undertaken at 2 sites in the Old SSSI and 5 sites in the New SSSI.

The strategy that has been adopted is that the piezometer water level

measurements act as an "early warning' and may indicate the posstbility of future
changes to the plant communities which would be identified by the annual floristic
survey. Current levels of knowledge are such that it is not yet possible to predict the
extent of any floristic changes on the basis of observed changes in the piezometer
water levels, What is important is that whilst the ability to relate ‘cause and effect’
will be low during the early stages of dewatering, the risks to the SSSI will be
similarly low and ARC believe that careful evaluation of the monitoring data, allied
with the arrangements described in Section 9 below will provide adequate protection
for the SSSI.

Variations in Water Chemistry

Variations in water chemistry may provide evidence of a change in the source of the
water at any particular monitoring point. It has been demonstrated that the deep
limestone waters are characterised by a Mg/Ca ratio of > 0.14, and a magnesium
concentration of >10mg/l. The shallow waters have Mg/Ca ratios of <0.1 and a -
magnesium concentration of <4mg/l.  The use of these indicators and changes in the | >§/F
characteristics of water chemistry at a particular point can be used as an indicator of k
change in the source of supply.

Plots of Mg/Ca ratio against TDS will be presented and the relative positions of the
data points on the plots, monitored to provide the indication of change.

Extent of Drainage from the Drift

The movement of water in the drift is monitored by the deep drift piezometers. The
water level in these is recorded every hour and the measurements logged
electronically on a data logger. The data will be presented in the same format as that
described for the deep limestone piezometers.

18



7.3.4

The importance of this data is to dbtain an early warning if the deep drift is draining
into the dewatered limestone below. The rate of drainage will be dependent on the
amount of clay in the drift sequence which will to a large degree control the vertical
permeability of the drift. For this reason the water level in the limestone and deep
drift piezometers will be plotted on the same graph and deviations from the baseline
data noted. Drainage of some or all the drift does not necessarily imply that the M10
and/or M24 communities will be affected, however, it would be prudent to review the
monitoring intensity if marked drainage of the drift was observed.

LPlezometer Meagsurements

At each of the seven monitoring sites within the SSSI water levels will be
automatically recorded from one shallow piezometer fitted with a data logger. Water
levels in the three or four other piezometers located at each monitoring site are
recorded manuaily at fortnightly intervals. During the baseline investigations water
levels were shown to respond closely to a balance between rainfall and

evapotranspiration. Drainage acted in a secondary role in terms of the response of the

water levels The basis of the data anaiyszs wﬂl therefore be a companson between

same period. Comparison with the observations made during the same months in
previous years as well as the baseline survey period will show whether there are any
trends in relation to  longer term climatic patterns If the observed variations in
water levels at a piezometer cannot be readily explained by the rainfall and
evapotranspiration data, the following will be considered in order to explain the
observations:

* magnitude of the fall relative to the range of variations previously recorded,
* variations in water levels in the manually read piezometers at the same site,

* observed change in agricultural practices adjacent to the site,

* variations in water levels at other monitoring sites in the SSSI,

* pumping rates over the period,

* variations in wate;' Ieveié in the deep drift and limestone, and

* | predicted area of influence of draw down in the limestone aquifer

_If the observed variations recorded during any period of monitoring can reasonably be

concluded to be the result of dewatering then this will be clearly stated in the relevant

report for the period. The implications of such conclusions would then be examined

under the arrangements for the sharing of information and the assessment of peed for
remedial action described in Sections § and 9 below. ‘

T
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7.3.5

7.3.6

Whilst changes in deep and shallow drift water levels may indicate the potential for
changes in the M10 and M24 communities of the SSSI, and provide an early warning
of a changing environment, floristic analysis will be necessary to provide quantitative
data on the extent of any changes.

Floristic Analusi

An annual floristic survey will be carried out as described in 6.2.3 above in order to
allow statistical comparisons to be made between the results obtained from year to
year. These comparisons will be made on the basis of the status of a number of
indicator species, both higher plants and mosses, which are considered to be most
indicative of changing conditions. In the context of dewatering, any changes would
most likely occur as a drying of the M10 community leading to a reduction in the
M10 indicator species and an increase in the M24 indicator species. However,
becanse plant associations are essentially dynamic, and respond to a variety of
environmental factors, there may well be 'natural' variations in individual species
quite unrelated to quarry dewatering activities. In order to overcome this, only =
changes that involve twoindiCaior species will be eritically examined, although all

wgeesd |
5 ,//

variations from year to f@ar will be reported.
Ecological Tri Level

The statistical analysis of the data from each floristic survey will be aimed at

clearly identifying changes in the status of the indicator species in any of

the fixed quadrats. In order to safeguard against any risk to the SSSI owing to the
inability to accurately predict the consequences of changes in water levels which @ay
occur during the early stages of dewatering, it is proposed to define an 'Ecologica
Trigger for further action, based upon-the statistical analysis.

In this context it is proposed thata 51gmﬂcant09ange in the s_tatgg@of either the M10
or M24 communities will be deemed to have occurred if a ché\flge@?fl'aﬁi'm?e than 20% is
recorded for at least 2 indicator species in any of the fixed quadrats. If such a level of
change is registered i.e. the 'Ecological Trigger Level' of 20% change is exceeded,
then a detailed review of all the relevant monitoring data will be carried out at a
meeting between ARC, BBNP, EA and CCW, hereinafier referred o as a Special

Liaison Meeting, at which the following will be critically examined:

* floristic records of the other quadrats at the site,
* piezometer and climatic records at the site,
* detailed agricultural management practices in the area adjacent to the site for

the previous 2-3 years as well as any major changes in the previous 10 years,

=



F field evaluation of the status of the communities and individual species at the

site,
* accumulated floristic records at the site to identify any longer term trends, and
* floristic, piezometer and climatic records at the other SSSI monitoring sites;

The objectives of the Special Liaison Meeting shall bgustly be to consider to what
extent (if any) the changes in th(@lant communities have been brought about as a
result of quarry dewatering, and secondly, whether any remedial action is required
under the arrangements described in Section 9 below.
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8.1

8.2

8.3

8.4

EXCHANGE OF MONITORING DATA

The information gathered from the monitoring network will be collated at

four monthly intervals with the results being presented in a series of written reports
in February, June and October of each year. Copies of the reports will be

provided to the BBNP, EA and CCW for information and/or comment.

Information on water levels at the Penderyn Borehole, the assoctated observation hole
and flows in the River Cynon is obtained from DCWW, This data will be included in
the monitoring reports as and when it is received from DCWW.

The reports will include an analysis and interpretation of the results in terms of any
impacts which may occur to the local groundwater or surface water regime as a
consequence of dewatering the quarry. An assessment will also be made as to
whether the dewatering operations are having or are likely to have an adverse effect
on the special interest of the Cwm Cadlan SSSI or the Penderyn Borehole.

A four monthly reporting cycle is considered valid for the following reasons:«

* reports can be based on data collected at the critical hydrological and
ecological times of the year, ie. the end of the summer hydrological recession
and end of the summer growing period (October), the hydrological peak in
mid-winter (February) and the late spring-early summer ecological growth
period and hydrological mid-cycle (June).

The informal annual review of the Scheme described in 2.1 above will be
timed to take place shortly after receipt of the October report.

* The period between reports allows an appropriate interval for the EA and
CCW to consider the findings and make any comment or recommendations
they may feel necessary to the BBNP. -

* in the context of the quarrying process the interval is extremely short and no
irreversible impact on the local water regime could occur during such a brief
period of development. '

If, however, experience proves that a longer interval between reports would be
adequate, ¢.g. every six months, then the interval shall be capable of review,
subject to the agreement of the NPC.

Reporting at regular intervals will continue throughout the kife of the quarry and will
form the basis for decision making as to whether any action will be necessary to
mitigate the effects of dewatering - (see section 9 below).

I
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9.1

9.2

9.3

Condition 9 (f) of the 1995 Permission requires the inclusion of a subordinate scheme
identifying the arrangements for remedial action to be taken in the event that the data
collected from the monitoring network establishes to the satisfaction of the NPC that
dewatering operations within the quarry are having or are liable to have an adverse
effect on the special interest of the Cwm Cadlan SS8SI, the water levels in the
Penderyn Borehole or any other receptors identified in Condition @ (¢) (see Annex 1).

It has already been explained in 5.2.1 above that it is unlikely that the flows in surface
watercourses in the vicinity of the quarry will be adversely affected and therefore the
primary receptors to be considered are the Cwm Cadlan SSSI and the Penderyn
Borehole (the Special Interests).

As mentioned above, the assessment of the need for remedial action will follow from
the analysis and interpretation of the monitoring data. A five year development
programme with informal annual reviews and the regular exchange of information
will provide a framework for decision making and allow the necessary consultation
and discussion between ARC, the BBNP, EA and CCW (the Relevant Parties), A
flexible and expeditious decision making process will be achieved by also making
provision for ad hoc liaison meetings between the Relevant Parties to be called at any
time during the annual review cycle should this prove necessary.

The subordinate scheme required by Condition 9 (f) is shown in the form of a flow
diagram i Fig.3, with the arrangements being described in greater detail below.

The conclusions and recommendations of each four monthly report will be considered

by each of the parties. If the results of the monitoring do not indicate any adverse

implications for the Special Interests then quarrying will progress in accordance with

the Scheme through successive report phases and/or annual liaison meetings with

progressive long term deepening taking place as described in Section 3 above. If,

however, the results of the monitoring indicate to the satisfaction of the NPC (having

taken full account of all the facts following consultation between the Relevant Parties) wwd“‘-\f?l_ o
that dewatering operaftions are having or are have an adverse effect on the g,ﬁg ( [;IQUL
Special Interests, or if the Ecological Trigger Level referred to in 7.3.6 above is

TQCMLQO[. eXegedod; then the BBNP shall give notification in writing to ARC (the Notification)

that deepening of the quarry is to be suspended pending further investigations. This
shall mean that pending further approval from the NPC (see below) no working shall
take place below the level of the lowest point in the quarry as exists at the time of the
Notification.

Further deepening to the next bench level will only be permitted if details of
mitigating agfian in the form of a revised Scheme are first submitted to and approved
by the BBNR, or ifthe resulis of subsequent investigations indicate that mitigating
measures will not be necessary. In either case the Notification restricting the depth of
working would be rescinded with working allowed to proceed in strict accordance
with the Scheme or any revision thereof. -

@

o
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2.4

If Notification is given restricting the depth of working, then the BBNP shall, within
14 days of the Notification, call a 'Special Liaison Meeting' between the Relevant
Parties to consider whether any mitigating/remedial action is required. Where the
reason for Notification is that the Ecological Trigger Level has been exceeded, then it
will be necessary to first consider to what extent (if any) the changes in the plant
communities have been brought about as a result of quarry dewatering activities.
Changes may have occurred due to natural causes, and the fact that the Ecological
Trigger Level has been exceeded will not prejudice the key question as to whether
remedial action is necessary, which can only be answered following a thorough
examination of all the relevant evidence contained within the monitoring data.

If it is agreed at a Special Liaison Meeting that there is imminent need for remedial
action then ARC shall, within 3 months of the Notification, submit proposals in the
form of a revised Scheme for the prior approval of the NPC.

Remedial action would be likely to involve one of the following options:-

(i)  the continuation of quarrying, and subsequent deepening, subject to the
implementation and maintenance of appropriate mitigating works. The
measures available have not been considered in detail to date but might, for
example, involve the use of pumped water to artificially recharge the aquifer
or augment the supply of water to either the plant communities of the SSSI or
the resource at the Penderyn Borehole. Any such proposals will require the
prior approval of the NPC, and once approval is given the Notification
restricting the depth of quarrying shall be rescinded.

(ii)  the controlied flood-back of the quarry to an agreed level, to be maintained by
carefully controlled pumping. The level to which the groundwater in the
quarry would be allowed to retumm would be that which the results of past
monitoring indicate would be sustainable without having an adverse effect on
the Special Interests. :

(iii)  the cessation of dewatering operations, whereby the quarry will be allowed to
flood back with groundwater in the aquifer returning to its natural levels.

It is possible that a combination of the above options could be used, for example, by
dewatering only during the winter months when moisture levels in the SSSI are kept
high by rainfall, with the cessation or regulation of pumping during the drier summer
months. Alternatively, if the need for remedial action becomes apparent then
dewatering could be suspended for a temporary period whilst pessible mitigating
works are explored.
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9.5

The above arrangements for the regular analysis and reporting of the results from the
monitoring network will ensure that the efficiency of any mitigating works can be
assessed, and allow conclusions to be drawn as to whether any further changes to the
Scheme need to be made.

All quarrying operations will be carried out strictly in accordance with the details of

the Scheme for the time being in force, as revised or amended following consultation
between the Relevant Parties and as approved by the NPC.
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ANNEX 1

PENDE = Scheme of Workin
Planning Conditions 7. 8 and 9 to Consent No. CV14033  Daled W oA, a5’

7.

Within twelve months of the date of this permission, or such other period as may be
agreed with the National Park Committee, the applicant will carry out a
hydrogeological survey of Penderyn Quarry and the surrounding area, the
specification for the survey to be agreed with the National Park Committee in
consultation with the NRA and CCW. The aim of the survey shall be to gather and
evaluate background information in order to facilitate the preparation of the scheme
of working required by Condition No.8 below and provide a baseline for future
monitoring. In particular, an assessment wifl be made of the effects, if any, that
dewatering operations within the quarry may have on the seasonal water levels, soil
moisture and soil chemical variables of relevance to the special interests within the
Cwm Cadlan Grasslands SSSI and on water levels and water quality in the Penderyn
borehole.

Within twelve months of the date of this permission, or such other period as may be
agreed, the applicant shall, submit a scheme of working for the quarry for the approval
of the National Park Committee. The Committee may require amendments to the
scheme or impose conditions or limitations thereon as part if the approval process.

m PllG&t]OIlS for the special interest of 'Cwm Cadlan SSSI or the Penderyn | borehoiﬁ

““After the date of its approval, all operatlons “shall be carried out strictly in accordance

with the scheme of working or such variation or revision thereof as may be approved
in writing by the National Park Committee, (inchuding any conditions or limitations
imposed in connection therewith). At intervals to be agreed by the National Park
Committee, the scheme of working shall be reviewed.

The scheme of working referred to in Condition No.8 above shall include inter alia
details of:

a development (e.g. phasing, areas to be worked, depth of working etc)
b method of dewatering the quarry workings

c predicted impacts on the local groundwater and surface water regime as a
consequence of déwatering the quarry

Kod ground and surface water monitoring arrangements in the form of a monitoring

network, which shall include the monitoring of soil chemistry and plant
cﬂo\@x_nfgﬂm’_’g’qt;s within the Cwm Cadlan SSSI, the details of which are to be
agreed with the National Park Committee in consultation with the NRA. and
CCW.
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a mechanism for sharing and evaluating the data gathered from the monitoring
network with the NRA and CCW

a subordinate scheme identifying the arrangements for remedial action to be
taken in the event that the data collected from the monitoring network referred
to above establishes to the satisfaction of the National Park €ommittee, that
dewatering operations within the quarry are having or ard'liable fo have an

7( adverse effect on the special interest of the Cwm Cadlan Grasslands SSSI, the
water levels in the Penderyn borehole or any other receptor at risk identified in
Condition No.9¢ above. Remedial action will involve either the cessation of
dewatering operations or the implementation of an adequate scheme of
mitigating measures with details of the scheme to be submitted for the prior

approval of the National Park Committee.
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Appendix B

Lithological Borehole Logs



Depth
(m)

0.00

2.50

5.00

7.50

10.00

12 50

Elevation
(mOAD)

266.28
265.00

255.00

SITE ENGINEER

BOREHOLE I.D.

GROUND
ELEVATION

CO-ORDINATES

Lithological Lithological
Log Details

_ Dark brown PEAT

i Light brown fine to coarse silty Sand with small to
- medium rounded to subrounded pebbles and cobbles

—————————————————————— Grey very stiff shaley gravely CLAY with occasional limestone boulders

______________________ Grey and orange very CLAY with green sandstone boulders

REES

OB1

266.28m AOD

295478,209414



Depth

0.0

5.0

10 0

Elevation
(mOAD)

Lithological
Log

SITE ENGINEER REES

BOREHOLE I.D. OB2
GROUND
ELEVATION 254.22m AOD

CO-ORDINATES 295223,209336

Lithological
Details

254.21 _ Dark brown PEAT with small traces of light brown sand.

-~ Light brown fine to coarse silty Sand with small to medium rounded
~ to subrounded pebbles and cobbles. Bands of brown very stiff CLAY.

250.00

245.00

Grey very stiff CLAY



Elevation
(mOAD)

290

280

270

260

250

240

230

220

210

200

190

180

170

160

Depth Lithological
(m) Log

10

20

30

40

50

60

70

80

90

100

110

120

Wet During
Drilling

SITE ENGINEER

BOREHOLE I.D.
GROUND
ELEVATION
Lithological
Details CO-ORDINATES
266.57

Dark fresh Cil yr Ichan limestone
with minor calcite throughout core

Light grey limestone

Dark fresh limestone
with softer bands

Light grey limestone

Dark fresh limestone
with softer bands

Dark fresh limestone
very hard for last 5m

REES
0OB3

280.68m AOD

295868,209114

Anticipated maximum depth of quarry

(first strike 277.08mAOD)
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Borehole
Yield
(m /hr)

0 10 20

Watsr struck
in diift

254mm bit

Wiabor from drift

{=3m'mep

No Niow of wiber
due 10 presence
of cavity

Water Level/
Strike Details

Dry

Possible water table
in gn‘tv

Lithological
Log

Approximate
Cavity Location

Lithological
Details

BOULDER CLAY / DRIFT:
Medium brown, soft clay.

COAL:
Thin seam between 8.5 and 8mbg

FRESH MILLSTONE GRIT:
Medium grey - light grey, very hard
pebble conglomerate consisting of
small quartz pebbles and coarse
quartz gravel in a matrix of coarse,
well cemented sand. Evidence of
iron staining on some surfaces,
cuttings 1-15mm in size.

FRESH CARBONIFERQOUS LIMESTONE:
Dark grey, hard, crystaline, cuttings 5-10mm.
No cuttings recovered below presumed cavity.

MUIDSTONE BAND:

Defined from increase in drilling rate.

BOREHOLE ID:
CO-ORDINATES:

ELEVATION:
(mAOD)

Construction
Details

Hole collapsed
in drift when
casing
withdrawn

Fill:
Gravel and
Cuttings

Sand

Bentonite
Sand

Pea
Gravel

0oBO7
295540,208441
259.24
Depth Elevation
(mOAD)
0 259.24
5
10 250
15
20 240
25
30 230
35
40 220
45
50 210
55
200

B0



BOREHOLE ID: OB08
CO-ORDINATES: 296352,209604
ELEVATION: 294.16
(mAOD)
OB8
Borehole Water Level/ Lithological Lithological Construction Depth Elevation
Yield Strike Details Log Details Details (mOAD)
(m’/hr)
0 1 2 T . 1
™ m
w:: :::) ::’: 0 294 .16
2y 'y & [ & )
4 4 A
sidd Y > 1 o B
g BOULDER CLAY / DRIFT: M brown, soft k4 4 F <47 ; —
PIETRTe UL C edium brown, soft clay ,{’4” ‘v"", "'q;v Cuttlngs 290
\‘ at “(A‘ :A‘ 2] —5
LS f Thoag:
Borshola diled Saturated | ] E:Z i Sand
10 9. Semibgd with s+ +  H + .
254mm bi Bentonite
20003796 +++ +++ +++
PR — W o e I
fe W] 15 B 10
%LEEH booO 000 00 O Sand
poOoO poo 000
DOO poo 000
oo boo ooo
boo boo ooo S
Brown, sandy clay boo boo ooo| Pea 280
b 00 0066606000 3rayel 15
Water struck DOO DO0OO0O00CO0OO
poe|  pagesdssso
DOOo poo
boo boo
Coarse sand and fine, angular gravel with subordinate clay ; g g g g g 20
boo boo
poOO Doo
oo Doo
Saturated et oy poo boo
i » e ¥
;_,'-g}x ot Sand 55 —270
\WEATHERED LIMESTONE: soft,grey ot Lol 5
. Bentonite
cased off FRESH LIMESTONE: dark grey, hard, crystaline, cuttings 5-10mm. |+ + + H
MUDSTONE: soft, brown o Ty Sand
I & >y A i [E—
% 4% 30
, h> Ve ¥ en>
I l | l | LIMESTONE: dark, angular cuttings ‘:, :, 5
| | | | ] Liy [ Fil
%y > 4 i
r : , ; Y u’a": 4;,:':, Cuttlngs i — 260
L; - “
I 1 I I I a7 a7
—_——————— — . e e
SHALE WITH LIMESTONE BANDS; soft, dark grey, A L™ Sand
I I I I finely-laminated and cantaining pyrite :—‘r—: %3
TEEEEE LT R + + | Bentonite
A v e Sand — 40
T & bo O 500
boo oo
i R R S T T T M boo oo
R R e e PR R boo oo
N SHALE : soft, dark grey, finely laminated :gg gg 45 250
PRREE WA T TN SRIY Y TR TRNNT SRNMY T WY WY WO ST SHSN W WARY UMY WY 1 pPOOOOOOOOO
booooooooo| Pea
POOOOOOOOO
PR R S P M M i booooooooa| Gravel
i 000000000
b000000000
L - P - - 000000000
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Borehole

Water Level/

Yield
(m’/hr)

0 10 20

Strike Details

Lithological
Log

Lithological
Details

BOREHOLE ID:

OB09

CO-ORDINATES:

295442,209317

ELEVATION:
(mAOD)

264.02

Construction

Depth Elevation

Details

Water struck
in drift

Barehole driled
b 12 mbgl with
254mm bit

‘Water struck
in drift

Water from drift
casad off

_v Dry

o’

="
aness Saturated

Dry

Saturated

oo o 9 50 o
SO EL S YOS
SO S PO PO ST

C?_., [=]
S

]
=]

1T H— b=t i

Made ground: Limestone chipping fill material

soft clay with boulders

Boulder
Horizon

Brown clay with occasional boulders of
limestone and Milstone Grit

Fresh, dry Limestone: dark grey, hard,
crystaline, cuttings 5-10mm

Mudstone Band: soft

Wet, pale Limestone: dark, fresh, with angular

cuttings up to 20mm

(mOAD)

Sand
Bentonite

Sand

§
v““", v“"'A,.v

0000000
000000000
000000000
000000000
000000000
000000000
coooO0QOOOOO
000000000
000000000
000000000
000000000
000000000
000000000

Fill: 6mm clean
limestone
chipppings
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Bentonite
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Fill: Gravel
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000000000
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Water Level/Strike Details

Lithological
Log

Lithological
Details

. e
L T ]
~_ |
(=] =
G | S| P -7~ | [
' o
o | o
T T S ]
[ |
AN
T
2N
Water Level —v—
Water Strike T

BOULDER CLAY: Silty sandy gravelly
clay with limestone boulders.

WEATHERED LIMESTONE: Limestone cobbles and boulders
with sandy clay.

LIMESTONE: Light brownish grey, fine to medium grained
with some soft clay on joint surfaces.

LIMESTONE: Dark bluish grey, fine crystaline.

MUDSTONE FISSURE FILL: Soft greyish brown, silty clay
with some limestone gravel.

LIMESTONE: Dark bluish grey, fine crystaline.

BOREHOLE ID: 0B10
CO-ORDINATES: 295850,209390
ELEVATION: ~295
(mAOD)
Depth Elevation
Construction {mOAD)
Details
[l i |
m
= 0 295
i Backfill
Bentonit Send
=0 sand 5 280
o0
381 Pea
281 Gravel
——————Sand  —1g
Bentonit
entonite Sand
15 280
20
25 270
Backfill
30
35 260
40
Bentonite Sand
O sand 45 250
Pea
Gravel
‘ Sand 50
Bentonite
Sand
Backfill » 240
60

e 20)



Om —

10m —

90m —

142m—

156m—

10" Mild Steel
Blank Entry Casing

178

Broken ground consisting of
limestone and soil cover.

Dark grey limestone.

Static water

Potential water strike
during drilling.

Dark grey
weak shale.

Dark grey limestone,
as at 10m - 142m.

Rare rounded clasts of coarse "5

grounded quartz at 170m.
Fnd of Hole

SITE ENGINEER REES

PIEZOMETER I.D. OoB11

DATE OF INSTALLATION 07/06/03
GROUND ELEVATION 333.18m
DEPTH OF HOLE 178m

DATUM ELEVATION 333.43mAOD
(top of plastic casing)

CO-ORDINATES 295842,209174

‘_—-——I Lockable Steel Cap ]

Natural Ground Level

Cement Sanitary Seal

2" Blank uPVC Casing (128m)

=y
I i W
b m e =l

4" Open Hole |

Sand (min. 1m) i

2" Slotted uPVC Casing (50m)
NB. Monitoring Interval 126-178mbGL |
Length:52m

Fmtmisieimbalalalslsisialalalalaloisis

Filter Pack <5mm Pea Gravel

Blank End Cap




1000mm

| |

180mm

ﬁSTEEL CASING

110mm hole diameter

38mm (i.d.)

50mmio.d)

SITE ENGINEER REES
PIEZOMETER I.D. |P1c(L)

DATE OF

INSTALLATION 15/04/03
GROUND

ELEVATION 258.46mAQD
MEASURING

DATUM (0.08m below top | 259.02m AOD
of lower casing pipe)

CO-ORDINATES 295212,209511

GEOLOGICAL LOG

1750mm

1500mm

350mm

25mm

ANO0000A0AN000

1]

7F'VC TUBE
4FILTER SAND

(~1500mm)

_C:AZG RANDE

POROUS
PLASTIC TIP

(o0.d)

Om - 0.05m Grass cover with roots.

0.05m - 0.3m Dark brown humic (peaty)
material with roots. Slightly sandy

RN

1

2 N BENTONITE SEAL Rl \
HHHER clayey soil
T T

0.3m - 0.6m Light grey/brown with patches
of red/yellow/green due to iron redox
chemistry. Moist slightly clayey silty sand.
Rock flour at base with angular quartz
clasts up to 25mm.

0.6m - 1.75m No core recovery as rock
encountered at 0.70m and driven
downwards.

1750mm
END OF HOLE



1000mm

|

180mm

4STEEL CASING

110mm hole diameter

38mm (i.d.)

50mm{o.d)

SITE ENGINEER REES

PIEZOMETER I.D. |P7d (L)

DATE OF

INSTALLATION 15/04/03
GROUND

ELEVATION 279.74m AOD
MEASURING

DATUM (0.08m below top | 280.37m AOD

of lower casing pipe)

CO-ORDINATES 296001,209716

GEOLOGICAL LOG

1750mm

350mm

25mm

AO0AOANANANE

]

Baaz s ZBN\
N
n
7 N
7| BN BENTONITE SEAL
2 |
PVC TUBE
£
g

ﬁILTER SAND

(=1500mm)

_CAZG RANDE

POROUS
PLASTIC TIP

(o0.d)

Om - 0.05m Grass cover with roots.

“*-1 0.05m - 0.3m Light brown slightly
sandy silty clay with quartz clasts
up to 25mm.

. -4 0.3m - 0.45m Light grey silty clayey
-~ | fine sand with quartz clasts up to
—— ‘Bimm

- 0.45m - 0.6m Light brown/tan moist
--= -+ sandy silty clay with rare quartz
~__ ! clasts up to 10mm.

0.6m - 1.00m Limestone boulder.

1.00m - 1.75m Dark brown wet silty
sandy clay with rare angular limestone
clasts up to 25mm.

1750mm
END OF HOLE



Depth
(m)

Water level at
ground level v 0.00 —

0.25 —

0.50 —

Elevation

(mOAD)

259.96

259.75

Lithological
Log

PIEZOMETER ID:

P15¢(L)

CO-ORDINATES:

295391,209306

ELEVATION: 259.96
(mAOD)
4.1cm
Lithological l
Details
23cm

Dark brown peat

Peat with sand and small pebbles <4mm

CLAY with pockets of sand <bmm

e
259.50—;,”',:'

Green SAND and red-brown CLAY with clasts <10mm \/

35cm

8cm

36cm




180mm

]

SITE ENGINEER REES

4 PIEZOMETER I.D. |P16a(L)
STEEL CASING DATE OF

INSTALLATION 15/04/03

GROUND
110mm hole diameter ELEVATION

38rmm (i.d.) MEASURING
DATUM (0.08m below top 263.15m AOD

of lower casing pipe)

262.71mAQOD

1000mm

S0mmio.d)

CO-ORDINATES 295451,209648

GEOLOGICAL LOG
R NEIFE Om - 0.05m Grass cover with roots.

| A 0.05m - 0.2m Dark brown humic
7 (peaty) material with roots. Slightly
BENTONITE SEAL JH sandy silty clay with quartz clasts.

A

7 0.2m - 1.00m Light brown moist slightly
PVC TUBE

clayey silty sand with patches of red
ﬂILTER SAND

and yellow due to iron redox chemistry.
(=1500mm)

17 S0mm

7 1.00m - 1.75m Boulder encountered.
A CASAGRANDE POROUS 1 No further core recovered.
PLASTIC TIP

FalstalalafaRalalabelalaRatulale

(0.d)

1750mm
END OF HOLE




180mm

]

SITE ENGINEER REES

4 PIEZOMETER I.D. |P17a(L)
STEEL CASING DATE OF

INSTALLATION 16/04/03

GROUND
110mm hole diameter ELEVATION

38rmm (i.d.) MEASURING
DATUM (0.08m below top 266.02m AOD

of lower casing pipe)

265.57m AQOD

1000mm

S0mmio.d)

CO-ORDINATES 295603,209694

GEOLOGICAL LOG
R NEIFE Om - 0.05m Grass cover with roots.

i TgTl 0.05m - 0.3m Dark brown moist humic
7 ) (peaty) material with roots. Slightly
BENTONITE SEAL ) sandy silty clay with small rare clasts of
quartz .

A

ﬁvc et 0.3m - 2.00m Light grey/tan with patches
u of red and yellow due to iron chemistry.

Fine - medium grey slightly clayey silty
sand with angular clasts of quartz and
sandstone. Very clayey and grey
4 towards base. Core is consolidated in
FILTER SAND

places.

2000mm

(=1500mm)

4ZGRAN DE POROUS

PLASTIC TIP
(o.d)

350mm
falslsRalalalalaluteNalalalatala

2000mm
END OF HOLE




180mm

]

SITE ENGINEER REES

4 PIEZOMETER I.D. |P18a(L)
STEEL CASING DATE OF

INSTALLATION 16/04/03

GROUND
110mm hole diameter ELEVATION 281.12m AQD

38rmm (1.d.) MEASURING
DATUM (0.08m below top | 281.56m AOD

of lower casing pipe)

S0mmio.d)

CO-ORDINATES 296289,209806

GEOLOGICAL LOG
L ESESPNEE S AR 0m-0.05m Grass cover with roots.
Tinnl 0.05m - 1.0m Very soft, dark brown moist
7 humic (peaty) material. Core recovery
BENTONITE SEAL Hmu ; .5"90/0 as ground compacted dUFiI"'Ig
rilling.

A

7 1.00m - 2.00m Same as above but ground
PVC TUBE

conditions wetter as piezometer is
located on flood plain.

ﬂILTER SAND

(=1500mm)

4ZGRANDE POROUS

PLASTIC TIP

FalsTalalafaRalatatelalaRatalale

(0.d)

1750mm
END OF HOLE




Appendix C

Borehole And Piezometer Hydrographs



APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB1
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB2
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB5
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Suspect data
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from graph
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB7
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2 ] ‘ [ L 30.000 Suspect Data
= Removed
[¢D] — L
2 233.200 l ) il } From Graph
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB8
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB9
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB10
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB11
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APPENDIX C - WATER LEVEL ELEVATIONS

HISTORIC WATER LEVEL ELEVATIONS AT OB12
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APPENDIX C - SSSI PIEZOMETER WATER LEVELS

HISTORIC WATER LEVEL ELEVATIONS AT P1
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APPENDIX C - SSSI PIEZOMETER WATER LEVELS

HISTORIC WATER LEVEL ELEVATIONS AT P7
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APPENDIX C - SSSI PIEZOMETER WATER LEVELS

HISTORIC WATER ELEVATIONS AT P15
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APPENDIX C - SSSI PIEZOMETER WATER LEVELS

HISTORIC WATER LEVEL ELEVATIONS AT P17
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Appendix D

Hydrographs for the Nant Cadlan and the
Penderyn Borehole



APPENDIX D - NANT CADLAN

HYDROGRAPH OF FLOW IN THE NANT CADLAN AT THE CULVERT

5500 —

5000 —

4500 —

4000 —

3500 —

3000 —

Flow, I/s

2500 —

2000 —

1500 —

1000 —

500.000 —

i

1998

I
1999

2000

2001

I
2002

I I I
2003 2004 2005

Years from 01/10/1997 12:00

I
2006

I
2007

I
2008

I
2009

2010

X\REPORTS\Other Appen\Nant_Cadlan_Flow.hrf




APPENDIX D - PENDERYN BOREHOLE

HYDROGRAPH OF THE PENDERYN BOREHOLE
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Hanson

HEIDELBERG CEMENTGroup

Hanson Quarry Products Europe Limited

Hanson House

Environment Agency Permitting Support Centre 14 Castie Hil

Maidenhead SL& 4JJ
Water Resources Team Phons ¢ " 3{; 1; it
Quadrant 2 Fax +44 (0)1626 77 4233
99 Parkway Avenue
Parkway Business Park www.hanson.co.uk
Sheffield
£9 4WF

6 June 2019

Dear Sirs,

Water Act 2003 Applications
Transfer Licences and Abstraction Licences
Applicant: Hanson Quarry Products Europe Limited

We hereby authorise Barnaby Harding (Technical Director) and Chris Woodhouse (Senior
Hydrogeologist) of Stantec UK Limited — Company number 1188070 of Buckingham Court, Kingsmead
Business park, London Road, High Wycombe, Buckinghamshire, HP11 1JU to sign on our behalf, forms
relating to the submission of new transfer licences and full abstraction licences.

Please note this autheorisation lapses on 31 May 2020.
Yours faithfully

For and on behalf of
Hanscn Quarry Products Europe Limited

M/;é’mo/% F @/@

W F Rogers
Company Secretary

Hanson Quarry Products Europe Limited is a private limited company incorporated in
England and Wales with registersd number 300002 and registesed address Hanson
House, 14 Castle Hill, Maidenhead SLE 4)). A member of the HeidaibergCement
Group
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