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SURFACE WATER MANAGEMENT PLAN 

LANE SIDE QUARRY LANDFILL SITE 

Non-Technical Summary 

Lane Side Quarry Landfill (the ‘Site’) located near Kirkheaton, Huddersfield, has a history of mining and 
quarrying which had completely ceased by the 1980’s leaving a large quarry void. The Site was granted 
planning permission (99/62/90593) in February 2018 for restoration through infilling.  

This Surface Water Management Plan has assessed the current hydrological regime at Lane Side Quarry 
Landfill (‘the Site’) and based on this an appropriate surface water management system has been formulated 
to manage surface runoff at the Site. 

The Site is located within the Cockley Hill Beck catchment. Cockley Hill Beck originates in the north of the Site 
and flows along the base of a valley through the Site. Approximately halfway down the Site, the Beck is 
culverted for approximately 150m, briefly surfacing at the southern boundary adjacent to Lane Side Lane.  

The Site is completely contained within its own drainage catchment that is entirely surrounded by a newt 
fence sunk into the ground which prevents surface runoff from entering or exiting the site boundary. Within 
this “newt fence catchment”, surface water will be managed in three drainage sub-catchments: Cockley Hill 
Beck, Lower Haul Road and Quarry Void.  

Cockley Hill Beck Catchment is a semi-natural catchment which includes Cockley Hill Beck and runoff into the 
Beck. The outflow from this catchment is Cockley Hill Beck and will be the natural runoff rate dependent on 
rainfall events. 

Lower Haul Road Catchment has been designed to manage runoff from the lower sections of the haul road 
and vegetated higher ground to the east of the road. Runoff from this catchment will be routed into a new 
settlement pond. The pond will provide both settlement for particles and attenuation storage for an extreme 
storm event. The outflow from the pond will be culverted to the Cockley Hill Beck at the greenfield runoff 
rate. 

Quarry Void Catchment will become the landfilling area. The landfill cells will be lined, including the side 
slopes, with an engineered clay liner in accordance with the design to be agreed with the Environment 
Agency. The landfill will be surrounded by a perimeter bund to prevent runoff entering the landfill cells. 
Leachate will be managed separately to surface water. The existing Settlement Pond C will be used as part of 
the leachate management in the form of a storage lagoon. The lagoon has been sized based on a conservative 
water balance calculation for the active landfill cells. The leachate lagoon will discharge to the local foul sewer 
system
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SURFACE WATER MANAGEMENT PLAN 

LANE SIDE QUARRY LANDFILL SITE 

1 INTRODUCTION 

1.1 Background 

Lane Side Quarry Landfill (the ‘Site’) has a history of mining and quarrying which had completely ceased by 
the 1980’s leaving a large quarry void. The Site was granted planning permission (99/62/90593) in February 
2018 for restoration through infilling.  

The planning permission allows landfilling of the existing quarry void and is to be completed within 10 years; 
by February 2028. The landfill area of the site is shown on Figure 1. The landfill site has not yet been 
constructed and no waste has been deposited.  

The landfill site is regulated via environmental permit EPR/FP3603BU. The permit currently allows a broad 
range of non-hazardous waste types for disposal.  

It is now proposed to operate the landfill site for deposit of non-biodegradable waste only, rather than the 
existing permitted wide range of non-hazardous waste. An application is being submitted to vary the 
environmental permit for the permitted waste types to include only those wastes which comply with the 
Landfill Tax Qualifying Order for low rate tax, i.e. soils, construction and demolition material and qualifying 
fines.  

This Surface Water Management Plan (SWMP) has been prepared to support the application to vary the 
existing environmental permit for the Site. To inform the SWMP, a walkover survey of the Site was conducted 
by Envireau Water in October 2020. 

1.2 Data Sources 

The following data sources have been used to inform this SWMP: 

• Ordnance Survey mapping;
• Topographical survey plan for the Site (surveyed April 2019);
• British Geological Survey mapping and geological data including Map Sheet 77 (Huddersfield),

1:50,000 solid and drift;
• UK Centre for Ecology and Hydrology (UKCEH) – Flood Estimation Handbook (FEH) Web Service;
• Soil type data available at the LandIS Soilscapes website, developed by Cranfield University; and
• Site drawings and development plans.
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2 SITE DESCRIPTION 

2.1 Location 

The Site lies approximately 0.5km east of the centre of the village of Kirkheaton (Figure 1) and 3.5km east of 
Huddersfield. The site centre is at National Grid Reference (NGR) SE 1880 1745. The Site is approximately 
1km in length and trends north-east to south-west between Bellstring Lane (B6118) and Lane Side Lane. The 
entrance to the Site is from Bellstring Lane. 

The site layout plan is provided in Appendix A and shows the environmental permit boundary which includes 
the haul road that continues some 600m into the Site.  The site layout plan was produced in 2017 and the 
placement of the leachate lagoon and settlement lagoon have altered and are discussed further within this 
report. The environmental permit boundary area extends over an approximate area of 20 hectares (ha), of 
which the landfill covers an area of around 5ha.  

The area of land within the south-eastern corner of the Site was historically Kirkheaton Brickworks Landfill 
Site which has since been restored to grass/scrubland.  

The land surrounding the Site is predominantly rural and used for agriculture. The village of Kirkheaton 
extends south to the western tip of the Site and Lane Side Cemetery adjoins the Site at the western boundary. 

2.2 Topography 

The general topography of the Site and surrounding land is shown on Figure 1. A topographical survey plan 
for the Site is presented in Appendix B. Bellstring Lane at the northern boundary of the site follows a local 
landscape high. The approximate elevation of the entrance to the Site on Bellstring Lane is 165 meters Above 
Ordnance Datum (m AOD).  To the north-east of Bellstring Lane the ground slopes down to the north-east. 
To the south-west of Bellstring Lane (including the Site), the ground slopes down to the south and south-
west towards Lane Side Lane at circa.90m AOD. 

A large quarry void remains at the Site following the historic extraction of the mineral from the quarry. The 
basal elevation is approximately 90m AOD and the deepest part of the void is 30m deep.  

2.3 Soils 

The soil type underlying the Site and the immediate surrounding land is classified as freely draining slightly 
acid loamy soils by Cranfield University’s SoilScapes database [Ref.1].  

With respect to the site itself, this description does not reflect the known geological conditions as detailed in 
Section 2.4 below. 

The soil type in the wider surrounding land to the south and east of the Site is classified as slowly permeable 
seasonally wet acid loamy and clayey soils.  
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2.4 Geology 

Regional geology 

The geology of the Site and surrounding local area has been taken from the British Geological Survey (BGS) 
1:50,000 scale map sheet 77 (Huddersfield). The bedrock and superficial geology are presented on Figure 2. 

The bedrock underlying the Site is the Pennine Lower Coal Measures Formation, comprising interbedded 
mudstone, siltstone and sandstone, commonly with mudstone in the lower part and more numerous and 
thicker coal seams in the upper part. The Black Bed (BL) Coal outcrops to the north-east of the quarry void 
and the Better Bed (BB) Coal outcrops through the quarry area. Between these coal seams at the quarry area 
are horizons of sandstone (Grenoside Sandstone and Thick Stone). 

The regional structural geology consists of a series of parallel faults oriented north-west to south-east. The 
direction of the geological dip is east-south-eastwards. 

Regionally, superficial deposits are absent, except for Alluvium along the principal watercourses. 

Local geology 

As part of site investigation works a series of 14 trial pits were dug along the northern and western sides of 
the quarry void. The locations of the trial pits are shown on Figure 2.  

Most of the pit records show made-ground of clayey gravelly deposits consistent with mineral extracted from 
the quarry void. There are three trial pits (S1-S3) to the north-east of the quarry void which did not penetrate 
made-ground. These pits recorded circa. 1.5-2m of gravelly clay overlying fine-grained sandstone. This is 
consistent with the mapped Lower Coal Measures Formation geology of sedimentary mudstone and 
sandstone horizons.  

2.5 Hydrogeology 

The Pennine Lower Coal Measures Formation is a multi-layered aquifer and is classed by the Environment 
Agency as a Secondary A aquifer, capable of supporting local water supplies [Ref.2]. The strata of the Lower 
Coal Measures generally have a low permeability, and groundwater flow is predominantly through fractures 
and fissures in the sandstone horizons [Ref.2]. These horizons typically behave as discrete aquifers and are 
generally very well cemented and extremely hard. As a result, unless the sandstone has been fractured, they 
generally yield only small amounts of water. 

With respect to this SWMP, the hydrogeology of the uppermost horizon is of most interest. The trial pits 
show that around the north and west perimeter of the Site, the subsurface is made-ground consistent with 
mineral extracted from the quarry void. This is described in the trial pits records as clayey/ sandy/ gravelly 
with gravel/ cobbles of sandstone / mudstone/ coal and brick. 

It is considered that the permeability of the made-ground will be low due to the clayey nature of the 
mudstone horizons extracted from the quarry void. 
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2.6 Hydrology 

Catchment 

The Site lies in the catchment of the Cockley Hill Beck, a stream which flows through the Site, rising in the 
north of the site adjacent to the entrance and flowing south at the base of a valley through the Site (Figure  3). 

The valley is initially V-shaped but broadens and shallows moving downstream. Cockley Hill Beck enters a 
culvert at a point immediately to the east of the quarry void, briefly emerging 150m downstream at the 
southern boundary of the Site, adjacent to Lane Side Lane. At this location, Cockley Hill Beck is culverted 
under Lane Side Lane. The Beck finally emerges on the south side of Lane Side Lane and flows into the Ox 
Field Beck. The Ox Field Beck flows west into Fenay Beck (a tributary of the River Colne). 

The direction of surface water runoff within the catchment and surrounding land is shown on Figure 3. 

The hydrological catchment descriptors for the catchment that include the Site have been sourced from the 
Flood Estimation Handbook (FEH) Web Service [Ref.3] and are provided in Table 1. 

Table 1 Flood Estimation Handbook Catchment Descriptors 

Descriptor Abbreviation Value 

Catchment Area AREA 0.6 km2 
Mean Catchment Altitude ALTBAR 149m 
Base Flow Index (BFI) associated with each HOST soil class BFIHOST 0.73 
Standard Percentage Runoff (SPR) associated with each HOST 
soil class 

SPRHOST 15% 

Proportion of time that catchment soils are defined as ‘wet’ (soil 
moisture deficit of less than 6mm) 

PROPWET  0.57 (57% of the time) 

Standard Average Annual Rainfall (SAAR) (1961 – 1990) SAAR 806mm 
Extent of urban and suburban land within catchment URBEXT2000 0 

The SPRHOST and BFIHOST values describe the percentage runoff and the percentage of infiltration which 
provides the baseflow in watercourses.  

The SPRHOST value indicates that the proportion of runoff in the catchment is 15% which is a low value. 
Correspondingly, the value for BFIHOST is 73%, which indicates that a high proportion of infiltration and 
baseflow from the catchment.  

The SPRHOST value is lower than what would be expected for the clayey made-ground found across the Site 
during trial pitting. For the runoff calculations (discussed further in Section 5), a value of 0.47 (Soil Class 4; 
clayey poorly drained soils within high runoff) has been chosen as the most representative value for the 
runoff coefficient. This provides a conservative approach to the runoff calculations.   

The URBEXT2000 value of zero indicates that the catchment is entirely rural. 
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Surface water features 

Surface water features within the site and the close vicinity have been identified from 1:25,000 scale 
Ordnance Survey mapping and from the walkover survey undertaken by Envireau Water on 28th October 
2020. The features are marked on Figure 4. 

One important hydrological feature of the site is a newt fence which has been erected around the perimeter 
of the Site. As part of a habitat creation and relocation programme the newt fence was created to prevent 
Great Crested Newts returning to the site following their relocation to newly created habitat (ponds). The 
location of the newt fence is marked on Figure 4. 

The newt fence is approximately 0.5m high, made of rigid sheet plastic and is impermeable. The fence does 
not have any breaks or gaps in it and is sunk into the ground. As well as keeping newts out, the fence acts as 
a hydrological boundary and prevents surface runoff from flowing into and out of the Site. 
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Table 2 Surface Water Features 

Name Description 

Cockley Hill Beck OS mapping shows Cockley Hill Beck originating immediately west of the haul road. 
This appears to be a natural stream and the source of the Cockley Hill Beck. The stream 
flows into the uppermost of Settlement Ponds A. Downstream of Settlement Ponds A, 
two additional tributaries flow into the beck, which are likely to be fed by groundwater 
springs. The top section of Cockley Hill Beck flows within a deep V-shaped valley 
which broadens and shallows moving downstream. The stream itself is a narrow 
channel at the base of the valley. 

Settlement Ponds A Surface water runoff from the site haul road and the northern part of the site is directed 
into a series of three settlement ponds. There is a piped outflow from the lowest pond 
into the Cockley Hill Beck. 

Ditch 1 Ditch 1 from Settlements Ponds A to the entrance of the site compound. The ditch 
captures surface water runoff from the haul road and vegetated higher ground to the 
east towards the offsite newt ponds. Discharges into Ditch 2.  

Ditch 2 Ditch 2 is inside the newt fence, flows north and is culverted under the haul road. After 
being culverted under the road, the ditch turns and flows south-west parallel to Cockley 
Hill Beck. Ditch 2 flows into Settlement Pond B. 

Ditch 3 The site compound is in a basin and collects runoff from the vegetated higher ground 
to the south. Ditch 3 runs along the western edge of the site compound. The outflow is 
culverted under the haul road and flows into Ditch 2. 

Settlement Pond B This pond (30m x 10m and ~1.5m deep) has been created as part of the historic surface 
water management system for the quarry to allow settlement of sediment from Ditch 
1. Outflow is into Cockley Hill Beck.

Catch-Pond Cockley Hill Beck flows into a Catch-Pond (approx. 10m x 10m. When the site has 
been in operation, water from the Catch-Pond has been used on site for dust 
suppression. Cockley Hill Beck outflows from the Catch-Pond and shortly after is 
culverted for approximately 150m to the Cockley Hill Beck Outflow at the southern 
boundary of the Site and adjacent to Lane Side Lane. 

Cockley Hill Beck 
Outflow 

The culverted Cockley Hill Beck emerges for a short section before being culverted 
under Lane Side Lane. The beck finally emerges on the south side of the Lane Side 
Lane and flows into the Ox Field Beck just downstream of the road. 

Ditch 4 Cut-off ditch on the upgradient side of the haul road. Captures surface runoff from the 
surrounding grassed hill to the east. 

Newt Pond A Newt Pond (approx. 15m x 10m) has been created in the west tip of the site. 
Issues 1 Issue marked on Ordnance Survey mapping. This is offsite on the farmland adjacent 

(to the north) of the site, running adjacent to the newt fence. The issues are likely to be 
the continuation of a field ditch. 

Settlement Pond C Rectangular shaped grassed settlement pond (dry basin) approximately 75m long x 
25m wide and 2m deep. Runoff from the haul road and grassed areas in the vicinity 
currently drain into the pond. There is currently a break in the bank of the pond which 
provides an outfall for any runoff water accumulating in the pond area. Water leaving 
the pond infiltrates to ground within a wide flat grassed area immediately to the south. 

Offsite Newt Ponds As part of previous restoration works a series of newt ponds were created outside the 
newt fence. 
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2.7 Surface Water Flood Risk 

The Environment Agency Flood Map for Surface Water shows that parts of the Site are at risk from surface 
water flooding (Figure 5). Areas of the site shown to be at risk from surface water flooding are associated 
with: 

• Surface runoff accumulating and ponding in topographical low points within the Site;
• Surface runoff emanating from land upgradient of the north-eastern boundary of the Site draining

to Cockley Hill Beck;
• Surface runoff draining into the quarry void from the southern section of the Site.

It is noted that the Environment Agency surface water flood modelling does not take into account the 
perimeter newt fence which prevents runoff from entering or exiting the Site boundary. In addition, the 
culverted section of the Cockley Hill Beck at the Site has not been modelled. The modelling incorrectly shows 
flows from the Cockley Hill Beck entering the quarry void. 

Surface water runoff will be managed in accordance with this SWMP. The Plan will ensure that the risk of 
surface water flooding is not increased at the Site or elsewhere because of the landfill operations or restored 
area landforming. This is discussed further in Section 5. 

3 CURRENT SURFACE WATER MANAGEMENT 

The current surface water management system is working to passively manage surface water runoff at the 
Site. In addition, the newt fence has reduced the volume of surface runoff entering the site from farmland to 
the north and protects Cockley Hill Beck from runoff.  

The haul road is constructed of compacted MOT Type 1 aggregate and has bunds running along each side of 
the road. The bunds ensure that any runoff generated on the haul road is contained and then managed at 
certain points across the Site.  

Suspended solids generated from the haul road are expected to be a fine silt. The grassed/scrubland areas 
across the Site are not expected to generate suspended solids. Various settlement ponds across the Site 
manage suspended solids from the haul road. 

The current surface water management is shown on Figure 6 and can be considered roughly in terms of three 
catchments: Cockley Hill Beck, Quarry Void and Settlement Pond C. 

3.1 Cockley Hill Beck Catchment 

• Runoff from the upper section of the haul road is channelled to the west of the road at Points (1) and
(2) on Figure 6 into a scrubland/wooded area where it will tend to infiltrate to ground. Any runoff
that does not infiltrate will flow towards Cockley Hill Beck.

• Runoff from the haul road is channelled into the uppermost pond of the three ponds at Settlement
Ponds A at Point (3).
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• Ditch 1 originates on the eastern side of the haul road and collects runoff water from the haul road
and a strip of vegetated higher ground to the east. Ditch 1 ends at the entrance to the site compound
at Point (4). At this location, Ditch 1 discharges into Ditch 2.

• Ditch 2 originates on the south side of the haul road and collects water from vegetated higher ground
to the south. Ditch 2 is culverted under the road at Point (4) and then turns and flows south-west
parallel to Cockley Hill Beck. Ditch 2 flows into Settlement Pond B.

• The outflow from Settlement Pond B is into Cockley Hill Beck.

• Runoff from vegetated higher ground to the south collects in the compound and flows into Ditch 3
which runs along the western side of the compound. The compound outflow from Ditch 3 is culverted
under the haul road, emerges at Point (5) and flows into Ditch 2.

• Cockley Hill Beck flows into the Catch-Pond and after outflowing from the Catch-Pond is culverted
for approximately 150m beneath the site to where it briefly surfaces adjacent to Lane Side Lane
(Point 6) before being culverted under the lane.

3.2 Quarry Void Catchment 

• Runoff from the northern side of the quarry void currently drains towards the quarry void.

• A bund is present along the western edge of the quarry void preventing runoff from the haul road
entering the void. Runoff from the haul road is captured within Settlement Pond C as described
below.

• Runoff from the track leading into the quarry void ends up in the void.

3.3 Settlement Pond C Catchment

• The lower section of the haul road (downgradient of the site compound) follows the topographic
gradient down towards the track leading down into the quarry void. However, at this location (Point
6 on Figure 6), runoff sheds overland off the road and into Settlement Pond C.

• Ditch 4 prevents runoff from vegetated higher ground to the east flowing onto the haul road, but at
the south-west (downgradient) end the ditch peters-out and runoff drains overland into Settlement
Pond C.

• Settlement Pond C also receives runoff from the haul road which runs along the western edge of the
quarry void. Runoff currently drains informally over the road and into the pond following the
topographic gradient.

• Settlement Pond C is currently a grassed dry basin. However, Pond C would have historically been
used to settle water pumped out of the quarry void but currently only captures runoff from the haul
road. Runoff primarily spreads over the base of the basin and infiltrates to ground.
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• Settlement Pond C has a break in the bank of the pond which provides an outfall for any excess runoff
water accumulating in the pond area. Water leaving the pond infiltrates to ground within a wide flat
grassed area immediately to the south.

• No runoff can leave the site boundary due to the perimeter newt fence. There is also a perimeter
bund inside the newt fence, around the south of the Site, within which water will infiltrate to grassed
ground. There are no ditches or channels to convey water in this part of the Site.

4 LANDFILL CONSTRUCTION 

The current quarry void will be infilled to produce a final restored landform which keys into the surrounding 
land contours. The planning permission is for a 10-year period for the landfill to be completed by February 
2028.  

The landfill will be constructed as two cells and will be infilled in phases. The landfill will be surrounded by a 
perimeter bund to prevent runoff entering the landfill cells. The landfill will be lined, including the side slopes, 
with an engineered clay liner in accordance with the design to be agreed with the Environment Agency.  

Leachate will be managed separately to surface water. Settlement Pond C will be used as part of the leachate 
management. Details of the leachate management system are provided in Section 6 of this report. 

5 PROPOSED SURFACE WATER MANAGEMENT 

5.1 Design Approach 

The design approach taken for this SWMP is to keep the surface water regime as close as possible to the 
current regime. The current regime has been modified by the historic usage of the Site but is considered to 
be semi-natural.  

As part of the current surface water management, Cockley Hill Beck is protected by the existing surface water 
management features and responds naturally to rainfall. The existing management features e.g. newt fence 
in the north of the site will be maintained and improved where necessary. 

In the south-western area of the Site and vicinity of the quarry void, the current surface water management 
is not suitable for future requirements. Therefore, a new management system has been formulated to ensure 
that surface water runoff from the haul road is routed around the landfill cells and attenuated appropriately 
on site. 

5.2 Drainage Catchments 

The Site is completely contained within its own drainage catchment that is entirely surrounded by the newt 
fence which prevents surface water runoff from entering or exiting the Site. Within this “newt fence 
catchment”, surface water will be managed in three drainage catchments. The catchments are shown on 
Figure 7 and summarised in Table 3. 
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The landfill cells will be surrounded by a perimeter bund to prevent surface water runoff entering the cells. 
Rainfall directly entering the landfill cells will be managed separately as leachate. This is called the “Quarry 
Void Catchment” and is discussed further in Section 6.  

Table 3 Proposed Drainage Catchments 

Name Description 

Cockley Hill Beck Catchment North-eastern length sections of the haul road and the Cockley Hill Beck 
semi-natural catchment 

Quarry Void Catchment Landfill cells. Rainfall directly entering the landfill cells will be managed 
separately as leachate 

Lower Haul Road Catchment Southern and western sections of the haul road downgradient of the site 
compound 

5.3 Management and Design 

Cockley Hill Beck Catchment 

It is proposed to continue to the use the current surface water management features and practices already 
in place in the central and northern parts of the Site. This will maintain the current semi-natural Cockley Hill 
Beck Catchment. There are no development proposals in this part of the site. 

The following is proposed for Cockley Hill Beck Catchment: 

• The existing wheel wash facility located towards the site entrance will be used as part of future
operations at the Site. Discharge of water from the wheel wash will be to Settlement Ponds A.

The SWMP has been formulated to maintain the current semi-natural hydrological regime within Cockley Hill 
Beck Catchment. Runoff in the catchment will be captured by four main watercourses: Cockley Hill Beck, 
Ditch 1, Ditch 2, Ditch 3 and Ditch 4. 

Lower Haul Road Catchment 

This catchment has been designed to manage runoff from the lower section of the haul road and the 
vegetated higher ground to the east, and includes the following: 

• Settlement Pond: a new settlement pond will be created in the south-west corner of the Site
(Figure  7) to provide settlement and attenuation storage for runoff occurring within the catchment.
The design volume and dimensions of the settlement pond are detailed in Section 5.4.1.
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• Extended Ditch 4: The existing Ditch 4 on the southern side of the haul road will be extended for
approximately 200m, to capture runoff from the haul road and convey it into the proposed new
Settlement Pond. Check dams will be implemented within the upper section of Ditch 4 from Point A
to Point B (Figure 7) to slow flows due to steep gradient and provide some additional attenuation.

• The haul road will be profiled to allow runoff from the road to be captured by the extended section
of Ditch 4.

• New Ditch: a ditch will be constructed alongside the haul road around the western edge of the landfill
cells. This ditch will capture runoff from the haul road and channel it into the new settlement pond.
Similarly, with Ditch 4, check dams will be implemented within the ditch.

The existing Settlement Pond C will be used as part of the leachate management system as described in 
Section  6. 

5.4 Settlement Pond Sizing 

The SWMP has been designed to include a new settlement pond to provide settlement and to manage 
surface runoff from the Lower Haul Road Catchment. The settlement pond will be located immediately to 
the south of the proposed leachate storage lagoon associated with the Quarry Void Catchment, as shown on 
Figure 7.  

The required size (surface area and volume) of the settlement pond has been calculated in accordance with 
the guidance and methodologies contained within the Landfill Guidance Group Industry Code of Practice no. 
LGG 16 “Sizing surface water management systems” February 2018 [Ref.4]. 

Catchment and greenfield runoff rates 

The catchment area draining to the settlement pond has been estimated to be approximately 28,000m2 (2.8 
hectares) as shown on Figure 7.  

Greenfield runoff rates have been calculated for the catchment to the pond based on the Institute of 
Hydrology 124 methodology using the HR Wallingford UK Sustainable Drainage Tool [Ref.5]. For the runoff 
calculations, a value of 0.47 (Soil Class 4; clayey poorly drained soils within high runoff) has been chosen as 
the most representative value for the runoff coefficient (Standard Percentage Runoff (SPRHOST)) due to the 
low permeability of the clayey made-ground found across the Site.  

The estimated greenfield runoff rates for the settlement pond catchment area provided in Table 4. The 
calculation output sheet is presented in Appendix C. 

Table 4 Settlement Pond - Greenfield Runoff Rates 
Storm Event Return Period Greenfield Runoff Rate (l/s) 

Qbar – (mean annual peak rate) 15.9 
1 in 1 year 13.6 
1 in 30 year 27.7 
1 in 100 year 33.0 
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Settlement area 

The surface area required for settling of suspended solids has been estimated using Stoke’s Law settling 
equation contained within Ref.4. The equation takes the form: 

A = Q / Us

Where: A is the calculated area of the settlement pond (m2) 
Q is the flow rate through the settlement pond (m3/s) 
Us is the settlement velocity of a particle (m/s) 

A maximum settlement velocity of 10-5m/s (equivalent to a ‘fine silt’ particle size (0.005mm) from the haul 
road) has been used and a flow rate through/into the pond of 15.9 l/s which is the estimated Qbar (mean 
annual peak greenfield runoff rate (GFR) for the catchment area to the pond. 

Based on these input values, the required area of the settlement pond (A) for settling is estimated to be 
approximately 1,600m2. 

Attenuation storage and discharge 

The approach taken for determining the attenuation storage volume requirement is to multiply rainfall by 
the catchment area (2.8ha) and by a weighted runoff coefficient and then subtract the outflow.  

The Flood Estimation Handbook (FEH) FEH2013 design rainfall data has been used to determine rainfall at 
the Site for a range of storm durations and storm return periods. 

For the calculations, a runoff coefficient of 0.47 (47%) has been used to represent the areas of clayey made 
ground to the east of the lower haul road. For the haul road itself, a coefficient of 1 (100%) has been used. 
Using these two values, a weighted runoff coefficient for the catchment of 0.62 (62%) has been used to 
determine the runoff volumes. 

Guidance included within the National Planning Practice Guidance [Ref.6] recommends that the effects of 
climate change are taken into consideration with the design of surface water drainage systems. The 
Environment Agency guidance “Flood Risk Assessments: climate change allowances” [Ref.7] estimates an 
increase in peak rainfall intensity of: 

• 5% to 10% for the period 2015 to 2039
• 10% to 20% for the period 2040 to 2069
• 20% to 40% for the period 2070 to 2115

The landfill is to be completed within 10 years by February 2028 and therefore a climate change (CC) 
allowance factor of 10% has been applied. 

The results of the storage volume calculations are summarised in Table 5 and presented graphically in 
Appendix D. 
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Table 5 Settlement Pond - Stormwater Attenuation Volumes 
Storm Event Return Period Storage Volume Requirement (m3) 

1 in 1 year 105 
1 in 30 year 477 

1 in 100 year 780 
1 in 100 year + 10% CC 885 

The settlement pond will be sized to store the 1 in 100-year storm event (plus 10% CC) volume of 885m3 with 
an outflow throttled to the mean annual peak greenfield runoff rate (Qbar) rate of 15.9 l/s for the pond 
catchment. 

The attenuation volume requirement of 885m3 will be provided in the pond as ‘freeboard’ (the depth/volume 
available above the discharge outlet) with a depth of 0.6m (assuming 1 in 2 slopes). A minimum of 1m depth 
for settling suspended solids and an additional 1m depth for silt accumulation in the pond will be provided. 
Therefore, the total depth of the pond will be approximately 2.6m. 

The outflow from the pond will be culverted into Cockley Hill Beck, at the point at which it surfaces briefly 
(just upstream of the Cockley Hill Beck Outflow) adjacent to Lane Side Lane. The outflow will be throttled to 
the Qbar greenfield runoff rate and will be subject to a discharge permit under the Environmental Permitting 
Regulations (EPR). This discharge will be separate to the leachate discharge discussed in section 6, that will 
go to foul sewer. 

5.5 Surface Water Flood Risk 

The Site is completely contained within its own drainage catchment that is entirely surrounded by the newt 
fence which prevents surface water runoff from entering or existing the Site. There is therefore no risk of 
surface water flooding occurring at the Site from the surrounding land. 

The principal area within the Site at risk from surface water flooding is at the south-western corner. This is 
the lowest topographical area of the Site and therefore surface runoff is likely to accumulate during a heavy 
rainfall event.  

To mitigate the risk of surface water flooding in this part of the Site, a new settlement pond (as discussed in 
Section 5.4) with attenuation storage capacity to accommodate a 1 in 100 year (plus climate change) storm 
event will be created. In addition, the drainage ditch (Ditch 4) running along the southern edge of the lower 
haul road will be extended to capture runoff from the road and the surrounding vegetated higher ground to 
the east, directing water to the new settlement pond. The discharge from the pond to Cockley Hill Beck will 
be throttled to the greenfield runoff rate. 

The current surface water management features and practices already in place in the central and northern 
parts of the Site will continue during operations so as to maintain the current semi-natural Cockley Hill Beck 
catchment. There are no proposals for any new hardstanding or changes to runoff pathways within this area 
of the Site.  
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6 LEACHATE MANAGEMENT 

Effective surface water management across the landfill is required to ensure that the production of leachate 
is minimised by preventing surface water runoff from entering the waste. The landfill cells will be surrounded 
by a perimeter bund to prevent surface water runoff entering the cells. Rainfall directly entering the landfill 
cells will be managed separately as part of the leachate management system described in the following 
sections. 

Leachate removal infrastructure 

The landfill cells will not have a drainage blanket. Leachate percolating through the waste will be collected 
by a network of slotted pipes laid in the base of each cell and draining to a leachate collection chamber 
constructed at the lowest point of each cell. A pipe from the collection chamber will drain the leachate water 
to a new storage lagoon.  

Leachate disposal volumes 

An estimate of the likely leachate generated for the active (open) landfill phases has been calculated as part 
of an exercise for sizing a new leachate storage lagoon.  

A water balance calculation was carried out based on the Environment Agency’s “Guidance on Monitoring of 
Landfill Leachate, Groundwater and Surface Water” [Ref.8] and the associated technical guidance “Technical 
guidance on the design, construction and operation of landfills” [Ref.9]. 

Input data used to determine the leachate produced are as follows: 

• Landfill cell areas estimated to be 18,200m2 (Cell 1) and 32,600m2 (Cell 2);
• Long-term average monthly rainfall (Actual Rainfall) for the nearest Meteorological Office Climate

Station to the Site at Birchencliffe for the time period 1981-2010 [Ref.10]. The Birchencliffe station
is located approximately 7km from the Site at an elevation of 210m AOD which is broadly similar to
the elevation at the Site; and

• Daily Potential Evapotranspiration data (calculated using the Penman-Monteith equation) sourced
from the UK Centre for Ecology and Hydrology CHESS Explorer [Ref.11] for the period 1981-2010.
CHESS is 1km gridded meteorological and land state dataset for Great Britain.

Effective Rainfall has been calculated as the difference between Actual Rainfall and the Minimum Potential 
Evapotranspiration on a monthly basis. As such, the Effective Rainfall used can be taken as the ‘Maximum 
Effective Rainfall’. This provides an element of conservatism in the calculation. 

It has been assumed as part of the calculations that percentage surface water runoff for each cell 
(active/open) is 0% and therefore all the Effective Rainfall will infiltrate into the waste within each cell. 

The estimated leachate volumes produced based on the water balance calculation has been calculated on a 
monthly basis for each landfill cell as shown in Table 6. 
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Table 6 Water Balance Calculation – Leachate Volumes 

Month (1) Actual
Rainfall (mm) 

(2) Min. Potential
Evapotranspiration

(mm) 

Max. Effective 
Rainfall (mm) 

(1) - (2)

Leachate produced (m3/month) 
Cell 1 Cell 2 Total (Cell 1 + Cell 2) 

January 111.5 3.4 108.1 1968 3524 5492 
February 70.3 7.6 62.7 1141 2045 3186 
March 82.2 21.6 60.6 1103 1977 3080 
April 76.9 40.9 36.0 655 1173 1827 
May 62.4 55.4 7.0 127 227 354 
June 78.2 63.1 15.1 275 493 768 
July 63.7 72.6 0.0 0 0 0 
August 81.4 56.8 24.6 448 803 1252 
September 75.8 34.2 41.6 756 1355 2112 
October 107.7 16.8 90.9 1654 2962 4616 
November 104.5 5.6 98.9 1801 3226 5026 
December 114.0 1.5 112.5 2047 3667 5715 
Annual 
Total 

1028.6 379.5 658.0 11,976 21,451 33,427 

Rainfall in December generates the highest monthly leachate volume of 5,715m3. The total annual leachate produced for both cells is estimated to be 
33,430m3. 
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Leachate storage and disposal 

It is proposed that the leachate produced from the landfill cells will be stored in a lined storage lagoon 
immediately to south (replacing the existing Settlement Pond C). The leachate lagoon will have a discharge 
to the local foul sewer system at a maximum rate of 1.5 l/s. 

An Input-Storage-Output (ISO) model based on the data contained in Table 6 and using a discharge of rate of 
1.5 l/s has been produced to calculate the lagoon storage requirement. Based on a discharge rate of 1.5 l/s, 
approximately 4,000m3 can be discharged per month assuming a continuous discharge. During the summer 
months there is minimal discharge to the sewer with minimal leachate volumes in the lagoons. This volume 
increases during the autumn and winter months and peaks in the following January at circa. 4900m3.  

Based on the output of the ISO model, the lagoon has been sized with a total storage capacity of 
approximately 5,000m3 (2,100m2, 3m depth and 1 in 2 side slopes) to suitably accommodate the storage 
requirement. To accommodate the estimated leachate volumes the existing Settlement Pond C will be 
deepened by 1m and enlarged by 200m2 to meet the required storage capacity.  

Landfill phasing and restoration 

As landfilling progresses, the landfill cells will be progressively capped and restored. The capped areas will be 
covered by soils and seeded to produce a densely grassed landscape. This will encourage infiltration into the 
soil zone.  

During landfill operations, excess runoff and/or soil throughflow from the capped areas will be captured by 
the leachate drainage system. This volume of water is included within the leachate volume calculations; albeit 
volumes will be reduced in relation to the full open void scenario presented in Section 6.1.2. 

Upon restoration, the leachate lagoon will be rehabilitated, and this area will provide attenuation storage for 
the clean runoff from the restored capped area with the intent that this will be discharged to Cockley Hill 
Beck, with discharge controlled to the GFR. 
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7 CONCLUSIONS 

This Surface Water Management Plan has assessed the current hydrological regime at the site and based on 
this an appropriate surface water management system has been formulated to manage surface runoff at the 
Site. 

The Site is located within the Cockley Hill Beck catchment. Cockley Hill Beck originates in the north of the 
Site. Ordnance Survey and geological mapping suggest that the Beck potentially rises from groundwater 
springs from the underlying Lower Coal Measures bedrock. The Beck flows along the base of a valley through 
the Site. Approximately halfway down the Site, the Beck is culverted for approximately 150m, briefly 
surfacing inside the site boundary adjacent to Lane Side Lane. Downstream of the road, Cockley Hill Beck 
discharges into Ox Field Beck.   

The Site is completely contained within its own drainage catchment that is entirely surrounded by a newt 
fence sunk into the ground which prevents surface runoff from entering or exiting the site boundary. Within 
this “newt fence catchment”, surface water will be managed in three drainage sub-catchments: Cockley Hill 
Beck, Lower Haul Road and Quarry Void. 

Cockley Hill Beck Catchment is a semi-natural catchment which includes Cockley Hill Beck and runoff into the 
Beck. The outflow from this catchment is Cockley Hill beck and will be the natural runoff rate dependent on 
rainfall events. 

Lower Haul Road Catchment has been designed to manage runoff from the lower sections of the haul road 
and vegetated higher ground to the east of the road. Runoff from this catchment will be routed into a new 
settlement pond. The pond will provide both settlement of suspended solids and attenuation storage (as 
freeboard above the discharge outlet) for the 1 in 100 year (plus climate change) storm event. The pond will 
have a throttled discharge at the greenfield runoff rate to the Cockley Hill Beck via a pipe culvert. 

Quarry Void Catchment will become the landfilling area. The landfill cells will be lined, including the side 
slopes, with an engineered clay liner in accordance with the design to be agreed with the Environment 
Agency. The landfill will be surrounded by a perimeter bund to prevent runoff entering the landfill cells. 
Leachate will be managed separately to surface water. The existing Settlement Pond C will be used as part of 
the leachate management in the form of a storage lagoon. The lagoon has been sized based on a conservative 
water balance calculation for the active landfill cells. The leachate lagoon will discharge to the local foul sewer 
system. 

Envireau Water 
10/12/2020 
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APPENDIX	C	
GREENFIELD	RUNOFF	RATES	–	LOWER	HAUL	ROAD	SETTLEMENT	POND	



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: MU

Site name: Settlement Pond

Site location: Laneside Quarry Landfill, Kirkheaton

Site Details

Latitude: 53.65340° N

Longitude: 1.71831° W
This is an estimation of the greenfield runoff rates that are used to meet normal best  
practice criteria in line with Environment Agency guidance “Rainfall runoff management  
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and 
the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may
be 
the basis for setting consents for the drainage of surface water runoff from sites.

Reference: 3525135881

Date: Nov 27 2020 14:27

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 2.8

Methodology

Q  estimation method: Calculate from SPR and SAAR
SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 4 4
HOST class: N/A N/A
SPR/SPRHOST: 0.47 0.47

Hydrological characteristics
Default Edited

SAAR (mm): 802 802
Hydrological region: 3 3
Growth curve factor 1 year: 0.86 0.86
Growth curve factor 30 years: 1.75 1.75
Growth curve factor 100 years: 2.08 2.08
Growth curve factor 200 years: 2.37 2.37

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge rates are set at
2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is
usually set at 5.0 l/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

Greenfield runoff rates
Default Edited

Q  (l/s): 15.85 15.85
1 in 1 year (l/s): 13.63 13.63
1 in 30 years (l/s): 27.74 27.74
1 in 100 year (l/s): 32.97 32.97
1 in 200 years (l/s): 37.56 37.56
This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or
operational characteristics of any drainage scheme.
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APPENDIX	D	
STORMWATER	STORAGE	ANALYSIS	‐	LOWER	HAUL	ROAD	SETTLEMENT	POND	
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