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1 INTRODUCTION 
1.1 Breedon Trading Limited (BTL) are currently undertaking the extraction, processing and 

sale of aggregate (limestone) at Denbigh Quarry, Denbigh, Denbighshire, North Wales 
(The Site). 

1.2 Discharge from the Site was historically made under consenting Environmental Permit 
(EP), Water Discharge Activity, CG0333601 (appendix 1). This consent is understood to 
have been held by a previous Site operator, having lapsed at some point between the 
end of their ownership of the Site, and its eventual ownership by BTL (the Site being in 
ownership of a third operating company during the intervening period). 

1.3 BTL have recently undertaken a review of water management at the Site, and have 
identified need for a replacement EP, this both allowing for updated and improved 
water management practices, and allowing for planned future quarry development, 
thus bringing the Site into full regulatory compliance. 

1.4 BCL Consultant Hydrogeologists Limited have therefore been instructed by BTL to make 
application (The Application) to Natural Resources Wales (NRW) for a new EP, Water 
Discharge, for the Site. 

1.5 NRW require submission within the Application of supporting detail evidencing 
derivation of discharge rates / volumes. Such information is provided below, together 
with necessary supporting context. 

2 BACKGROUND 
2.1 Summary Site Setting 
2.1.1 The Site forms an active quarry on the northern outskirts of the town of Denbigh (figure 

1), being located upon the outcrop of the Carboniferous Limestones of the Clwyd 
Limestone Group (CLG), which form its economic mineral. 

2.1.2 To the immediate east of the Site, the CLG become overlain by Triassic strata 
characteristic of the Vale of Clwyd, which are in turn overlain by Glacial Till, upon which 
the River Clwyd is based. Drainage across the area is made to the River Clwyd, locally 
via a minor unnamed tributary of the Hennlan Brook (termed here the ‘Hennlan Ditch’). 

2.1.3 The CLG form a karstic aquifer, groundwaters within which flow towards the Vale of 
Clwyd (eastwards). 

2.2 Site Water Management 
2.2.1 As at figure 1, the drainage of the Site is split into two areas, the Quarry Area, and the 

Plant Area. 

2.2.2 As at figure 2, The Plant Area is provided at its lowest point with a 160m2 concrete lined 
lagoon (The Plant Lagoon), featuring 2.3m of available freeboard, within which 
treatment via settlement is provided. Rainfall / runoff from across the Plant Area is 
intercepted by this feature. Waters are lifted from the lagoon into a discharge pipeline 
by electro-submersible pump (maintaining attenuation freeboard within the lagoon 
itself), then being discharged off-Site to the Hennlan Ditch. 
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2.2.3 The dimensions of the Plant Lagoon are however insufficient for providing settlement 
treatment in extreme rainfall events. It is thus equipped with a second electro-
submersible pump which, when necessary, pumps to a secondary 2 cell lagoon (The Top 
Lagoon) where additional settlement area and attenuation volume is provided. 

2.2.4 Cell 1 of the Top Lagoon provides a settlement area of some 569m2 and 1.1m of 
attenuation freeboard. Cell 1 discharges by pipeline under gravity to Cell 2. Cell 2 
provides a further 680m2 of settlement area and 1.4m of attenuation freeboard. Cell 2 
discharges by pipeline under gravity to a bunded ditch which coveys treated waters to 
the discharge pipeline. 

2.2.5 The Plant Lagoon is equipped with gravity exceedance overflow to the Hennlan Ditch in 
contingency for occurrence of rainfall events exceeding design parameters. This 
operates as a safety control feature and is not in routine use. 

2.2.6 The Quarry Area drains diffusely to a basal sump (in groundwater continuity) within 
which all incident waters are able to dissipate to ground. Future quarry development 
however requires sub-water table mineral extraction. At this point, the sump will 
attenuate rainfall / runoff and provide settlement treatment, prior to these waters 
being removed from the Site via dewatering abstraction, along with groundwater 
ingress (via the discharge route from the Top Lagoon). 

2.2.7 Discharge arrangements at the Site are presented as a schematic for ease of 
interpretation at figure 3. 

3 DERIVATION OF APPLICATION RATES / VOLUMES 
3.1 Plant Area Drainage Element 
3.1.1 Operation of the Plant Lagoon and both cells of the Top Lagoon have been designed to 

provide effective settlement treatment prior to discharge of waters from the Site 
through application of Stokes Law, allowing removal of particles to 4µm diameter 
through maintenance of a through flow rate of 1e10-5 m/s1. 

3.1.2 Application of this concept to the lagoon dimensions detailed at Section 2 indicates 
acceptable discharge rates, as at table 1 (where rainfall / runoff rates exceed these 
discharge rates, excess waters will be attenuated within the lagoons, the same volume 
of water being discharged over a longer time period at a lower rate). 

Table 1 Discharge Rates from Lagoons 
Feature A, Area (m2) Q, Discharge Rate (l/s) Derivation 

Plant Lagoon 160 1.6 Q = ((1*10-5)*A)*1,000 
Top Lagoon (Cell 1) 569 5.69 
Top Lagoon (Cell 2) 680 6.8 

 

3.1.3 Combined discharge rates from the lagoon system will comprise that made from both 
the Plant Lagoon directly, and from Cell 2 of the Top Lagoon, to total 8.4l/s. 

 

1 National Coal Board, ‘Technical Management of Water in the Coal Mining Industry’, 1982 
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3.2 Dewatering Element 
3.2.1 Previous hydrogeological assessment of the Site2 applied historic data sources together 

with Site development proposals to estimate expected dewatering rates, indicating 
peak groundwater ingress rates to the Site requiring dewatering of some 108l/s. 

3.2.2 Dewatering abstraction must however also remove rainfall / runoff incident upon the 
Quarry Area. Applying average effective rainfall rates of 314mm/a (as also derived from 
previous assessment of the Site) to the estimated 16.9ha catchment of the Quarry Area, 
indicates average rainfall / runoff rates of some 1.7l/s (excess rates from episodic rainfall 
events being attenuated within the sump). 

3.2.3 This indicates combined groundwater ingress and incident rainfall rates requiring 
dewatering of some 109.7l/s. 

3.3 Application Rates / Volumes 
3.3.1 Though the discharge from the Site will be rainfall dependent and will vary throughout 

its lifespan, it must be permitted for maximum discharge rates, thus combined 
maximum rates estimated for both the drainage of the Plant Area and dewatering of 
the Quarry Area, operating concurrently. 

3.3.2 As discharge is rainfall dependent, it is considered prudent that climate change 
allowance also be incorporated into application rates / volumes, ensuring sufficient 
discharge rates are permitted throughout the lifespan of the Site (10% allowance, set 
to upper end rainfall intensity correction for the ‘2020s’, in line with Environment 
Agency Guidance3 ‘Flood Risk Assessments, Climate Change Allowances’, February 
2022). 

Table 2 Application Rates and Volumes 
Units Discharge Rate Derivation 
m3/a 4,097,052 m3/d * 365 (year round discharge) 
m3/d 11,224.8 m3/hr * 24 (24 hr per day discharge) 
m3/hr 467.7 l/s / 1,000 * 60 * 60  

l/s 130 Plant Area rate (section 3.1) + Quarry Area rate 
(section 3.2) * 1.1 (climate allowance)  

 

3.3.3 As at appendix 1, in November 2019, the Environment Agency (which at the time 
administered discharge permits at the Site location) confirmed that rates of similar 
magnitude were acceptable, though it is not known if a permit confirming this was 
ultimately issued. 

4 CLOSURE 
4.1 Assessment has been undertaken to estimate and thus confirm necessary rates of 

discharge from Denbigh Quarry, Denbigh, North Wales, in support for a consenting 
Environmental Permit, as issued by NRW. 

 

2 BCL Consultant Hydrogeologists Limited ‘ Denbigh Quarry, Hydrological and Hydrogeological Impact Assessment’, January 2020. 
3 Natural Resources Wales guidance provides peak river flow and sea level correction factors, not rainfall intensity factors, which have been sourced from 

Environment Agency guidance as an alternative source. 
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4.2 Should any further detail in this regard be necessary, this can be provided upon request. 
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Figure 1 Site Location 
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Figure 2 Discharge Arrangements, Plant 
Area 
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Figure 3 Discharge Arrangements, 
Schematic 
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