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1. INTRODUCTION 
 
1.1 The Arley Consulting Company Limited (TACCL) has been commissioned by 

Thomas Crompton Quarries Limited (TCQ) to prepare a technical design and 
construction quality assurance plan for the containment lining system, at Lane 
Side Quarry Landfill Site, Kirkheaton, Yorkshire. 

 
1.2 This report has been prepared to address the environmental permit conditions 

which relate to the construction of any new landfill cell at the site.  Condition 
2.6.1 states ‘no construction of any new cell of the landfill shall commence until the 
operator has submitted construction proposals and the Environment Agency has 
confirmed that it is satisfied with the construction proposals’. 

 
1.3 In summary, the proposed lining shall comprise an engineered mineral 

layer/artificial sealing liner, overlain by a drainage layer in the base of the site.  
TACCL provides the following information: 

 
(i) a summary of the design of the lining system 
 
(ii) the construction methods to be adopted 
 
(iii) construction quality assurance requirements  
 
(iv) conformance and compliance testing 
 
(v) the method of reporting and validating the construction works 

 
1.4 The lining construction works will be carried out by TCQ or a specialist 

contractor appointed by TCQ.  Construction works will be supervised by an 
EA approved, independent CQA Engineer/Inspector.  

 
1.5 On completion of the construction work a CQA Validation Report will be 

prepared by the CQA Engineer for submission to the EA, in accordance with 
the environmental permit condition 2.6.4. 
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2. PERMIT REQUIREMENTS & EA GUIDANCE 
 
2.1 The landfill site is regulated via an environmental permit (Reference No 

EPR/RP3332KY) originally issued in October 2011.  The current version of the 
permit is Variation No V004 dated 4 September 2018, issued following an EA 
lead sector review. 

 
2.2 The current permit allows the disposal of a broad range of non-hazardous 

wastes but the site has not been developed and operated to date.   TCQ is 
applying to vary the permitted waste types to include only those wastes which 
comply with the Landfill Tax Qualifying Orders for low rate tax, ie soils, 
construction and demolition materials and qualifying fines. 

 
2.3 The permit contains specific conditions relating to ‘Engineering’; condition no 

2.6.1 states that ‘no construction of any new cell shall commence until the operator 
has submitted construction proposals and the Environment Agency has confirmed that 
it is satisfied with the construction proposals’. 

 
2.4 According to Schedule 6 of the permit (Interpretation) a ‘new cell’ means ’any 

new cell, part of a cell or other similar new area of the site where waste deposit is to 
commence …’ and construction proposals means ‘written information, at a level of 
detail appropriate to the complexity and pollution risk, on the design, specifications of 
materials selected, stability assessment (where relevant) and the construction quality 
assurance (CQA) plan in relation to the new cell…’. 

 
2.5 Condition Nos 2.6.4 state that ‘no disposal of waste shall take place in a new cell 

until the operator has submitted a CQA Validation Report and the Agency has 
confirmed that it is satisfied with the CQA Validation Report ‘.  The CQA Validation 
Report is also clearly defined in Schedule 6 of the permit.  

 
2.6 The EA’s guidance used in the preparation of this report is the Landfill 

Guidance S5.02, the LFE Series and/or Industry Codes of Practise (ICoPs). 
 
2.7 ‘The appropriate engineering requirements should be determined based on a site-

specific assessment of the nature of the hazard that the landfill poses and the risks that 
it presents to the environment...’. 

 
2.8 The principal function of the lining system is to contain the wastes and any 

potential by products from the degradation of biodegradable matter, such as 
landfill gas and leachate.  The change in waste types to largely non 
biodegradable wastes will result in a significant reduction in the gassing 
potential of the wastes and also anticipated leachate chemistry. 
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2.9 The amended landfill design is supported by new risk assessments replacing 

those prepared and submitted as part of the permit application process.  This 
information is not reproduced in detail within this report. 

 
2.10 Other specific technical guidance has been produced by the EA for the use of 

different materials in landfill engineering. 
 
2.11 The following documents are referenced in the design and CQA sections of 

this report: 
 

(i) LFE1 – Our Approach to Landfill Engineering, issued 10/08/09 
 
(ii) LFE4 – Earthworks in Landfill Engineering 
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3. SUMMARY OF THE LINER DESIGN & SPECIFICATION 
 
3.1 The proposed basal and side slope containment system at Lane Side Quarry 

Landfill Site is presented in the amended Environmental Setting and 
Installation Design (ESID) report (Report No 19877/1). 

 
3.2 The landfill base and side slope will be constructed in sections progressively; 

the maximum gradient of this side slope section of the site will be 1:3.  The 
liner subgrade formation levels and gradients are illustrated on Drawing No 
19877/09. 

 
3.3 The engineered liner comprises a layer of engineered mineral layer (0.9 m 

thick on the base and 0.4 m thick on the side slopes) and a layer of artificial 
sealing liner (0.1 m thick) also constructed using engineered soil.  This design 
was discussed with the EA and agreed in principle during pre-application 
negotiations (ref telecon dated 4 September 2020), subject to appropriate risk 
assessment. 

 
3.4 In combination these layers are referred to as the landfill liner. 
 
3.5 The landfill liner shall be constructed using imported clay or weathered shale 

from the site to the following specification: 
 
(a) Thickness: ≥1.0 m plus survey tolerance on the base and lower side 

slopes (up to 5 m above the lowest point in each cell). 
 
  ≥0.5 m plus survey tolerance on the upper side slopes. 
 
 Liner thickness to be measured perpendicular to the upper surface. 
 
(b) Permeability: ≤ 5x10-9 m/s. 
 
(c) Undrained Shear Strength:  ≥ 50 kN/m2 
 
(d) Percentage Fines Content (<63 µm):  ≥ 20 % but with a minimum clay 

content (< 2 µm) of 8 %. 
 
(e) Minimum Dry Density:  Dependant on clay/shale source (refer to 

acceptance envelopes for each clay source to be produced following 
further testing and field trials). 
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(f) Moisture Content Range:  Dependant on clay source (refer to acceptance 

envelopes for each clay source to be produced following further testing 
and field trials). 

 
(g) Maximum Air Voids:  5 % (refer to acceptance envelopes for each clay 

source to be produced following further testing and field trials). 
 
3.6 The liner design is illustrated on Drawing No 19877/10.  The basal floor of 

each cell shall be constructed to the formation levels illustrated on Drawing 
No 19877/09 which shows a 1:50 basal gradient towards the southern corner. 

 
3.7 The clay/weathered shale will be laid and compacted to achieve the design 

specification, both in terms of its strength and permeability. 
 
3.8 A leachate drainage, collection and storage layer shall be installed above the 

landfill liner.  This shall comprise the following elements, as illustrated on 
Drawing No 19877/11: 

 
• basal spine drains to convey leachate to the main leachate extraction points 

(side risers) 
 
• a section of drainage blanket up the front face of the site (mainly this is to 

allow the operator to collect runoff 
 
• a side riser for pumped extraction at the lowest point in each cell 

 
3.9 Construction works will be subject to independent CQA supervision and 

validation in accordance with EA guidance. 
 
3.10 We expect that the waste will be less absorptive and less permeable that 

traditional non hazardous wastes, consequently there is likely to be a greater 
proportion of surface water runoff.  Technically this will be leachate but 
realistically it is just dirty water with potentially high solids content but in all 
likelihood low chemistry due to the low contact time with the waste. 

 
3.11 It is therefore proposed that during the operation phase an open perimeter 

drainage channel will be constructed progressively as the waste levels 
rise.  This will allow collection of leachate to the front of the site where it will 
either drain into the basal collection system or be channelled into a separate 
holding lagoon to the south of the landfill prior to discharge to sewer. 
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4. CONSTRUCTION QUALITY ASSURANCE (CQA) PLAN 
 
4.0.1 The environmental permit requires that the landfill liner construction works 

are supervised and validated by an appropriate, independent engineer/ 
consultant in accordance with a CQA plan. 

 
4.0.2 The proposed CQA plan for the landfill liner construction works at the Lane 

Side Quarry Landfill Site, Kirkheaton is detailed in the following sections of 
this report. 

 
4.0.3 The following sections are provided: 
 

Section 4 General Items 
Section 5 Liner Subgrade 
Section 6 Detailed Liner Design 
Section 7 Leachate Drainage Infrastructure 
Section 8 CQA Record Keeping & Reporting 

 
4.1 Contract Organisation 
 
4.1.1 Personnel involved in the project will be as shown in Table 1 below, unless 

otherwise agreed with the EA. 
  

Role Personnel Company 

Design Engineer M Lovelock  TACCL 

Project Manager tbc (Thomas Crompton) TCQ 

CQA Engineer M Lovelock 
D Killick 

TACCL 

CQA Inspector D Killick  
I Clarke 

TACCL 

Surveyor tbc 

Contractors TCQ 

Table 1: Contract Organisation 
 
 Note: tbc – to be confirmed 

 
4.1.2 The proposed CQA Engineers and Inspectors meet the requirements set out in 

EA guidance document LFE4 Earthworks in Landfill Engineering; CV’s for the 
CQA Engineers and Inspectors are presented in Appendix A.  

 
4.1.3 From the CV’s it can be seen that both of the CQA Engineers proposed are 

appropriately qualified and have in excess of 10 years relevant experience. 
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4.1.4 Other CQA Inspectors may be used, subject to the approval of the EA.  Details 

for these shall be supplied to the EA at an appropriate time but, in any event, 
in advance of their appointment. 

 
4.2 Setting Out 
 
4.2.1 Survey stations shall be established at suitable locations, located within the site 

but outside the area of lining works, such that they will not be affected by the 
works.  The co-ordinates and level of each station shall be established. 

 
4.2.2 The surveyor shall check the co-ordinates and levels of the stations 

periodically throughout the construction period.  These reference points shall 
be included in surveys undertaken with the use of GPS systems so that a 
reliable consistency of measurement can be demonstrated. 

 
4.2.3 The surveyor shall keep updated schedules and drawings of all bench marks 

(which shall be based on Ordnance Datum) and stations used in setting out. 
 
4.3 Survey Control 
 
4.3.1 The surveyor shall carry out regular, topographic surveys to ensure that the 

construction work is progressing in accordance with the design and as 
specified in this method statement. 

 
4.3.2 This shall include, but not be restricted to the following: 
 

(i) General topographic information and slope gradients. 
 
(ii) Top of formation/base of landfill liner. 
 
(iii) Top of the completed landfill liner. 
 
(iv) The position and levels for the leachate spine drains and front face 

drainage blanket. 
 
(v) Leachate extraction point 
 

4.3.3 The minimum frequency/density of survey points shall be as follows: 
 

(i) Areas with a smooth, planar surface: 10 m grid 
 
(ii) At and around changes of gradient and profile (break-lines): 5 m grid 
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4.3.4 Allowance should be made for the tolerance of the survey method or 

equipment employed, such that the minimum measured liner thickness should 
be the specified minimum plus twice the survey tolerance.  The survey 
tolerance will depend on the methods employed and will be discussed with 
the appointed specialist survey contractor on each visit. 

 
4.3.5 As built construction drawings shall be prepared for inclusion in the CQA 

Validation Report (see Section 8.3). 
 
4.4 Environmental Conditions 
 
4.4.1 The CQA Inspector shall liaise with the contractor to ensure that construction 

work are suspended during periods of adverse weather.  This is particularly 
important during the placement and compaction of the landfill liner. 
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5. LINER SUBGRADE 
 
5.1 The liner subgrade will be the prepared surface of the formation works, onto 

which the landfill liner will be applied. 

 
5.2 The basal subgrade will be formed by the placement of suitable quarry spoil or 

other approved soil fill to achieve the required base levels, based on 
groundwater monitoring.  It should also be noted that where shallow coal is 
believed to be present this will be excavated and the resulting void shall be 
backfilled by engineering in layers with compaction. 

 
5.3 In addition an engineered batter shall be constructed against the northern rock 

face as illustrated on the design drawings. 
 
5.4 The prepared subgrade shall comprise general granular or cohesive fill 

engineered to produce the required subgrade formation levels.  It may be 
derived from suitable source materials delivered as waste with the approval of 
the CQA Inspector.  This material shall be laid in thin layers and compacted 
using a vibratory roller in accordance with the Specification for Highway 
Works to provide a stable surface onto which the landfill liner can be 
constructed.  

 
5.5 The following materials are unacceptable for forming the landfill subgrade 

layer: 
 
(a)  Peat, materials from swamps marshes and bogs. 
 
(b) Logs, stumps and perishable materials. 
 
(c)  Materials in a frozen condition. 
 
(d)  Materials susceptible to spontaneous combustion. 
 
(e) Industrial, commercial or domestic waste or material having hazardous 

chemical or physical properties requiring special measures for its 
excavation, handling, storing, transportation, deposition and disposal. 

 
(f) Rocks, boulders or concrete that have a volume greater than 0.05m3. 
 
(g)  Any material deemed unacceptable by the CQA Inspector. 
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5.6 The minimum allowable bearing capacity of the prepared subgrade will be 

50 kPa (measured at 25 mm settlement of the plate) which will be tested and 

validated by plate load bearing testing as part  of the construction quality 

assurance (CQA) procedures.  Validation will be carried out by plate 

load bearing tests at 40 m centres.  
 
5.7 The subgrade surface will be prepared by the contractor to provide a firm, 

stable, relatively smooth surface onto which the engineered mineral liner can 
be laid.  This shall be achieved by removing all stones with one dimension 
greater than 150 mm from the surface of the subgrade and rolling the surface 
with a vibrating roller so that the surface does not move under the roller and it 
presents no protrusions greater than 25 mm above the general surface of the 
layer  

 
5.8 The surface to be lined will be prepared to a standard that will not cause 

subsequent damage to the landfill liner.  During the construction works, the 
prepared subgrade surface shall be inspected by the CQA Inspector, whose 
approval will be required prior to the installation of the engineered mineral 
liner. 

 
5.9 Copies of TACCL standard CQA forms, which may be used by the CQA 

Inspector, are included in Appendix B. 
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6.  LANDFILL LINER 
 
 
6.1  General 
 
6.1.1 The proposed basal landfill lining system incorporates an engineered mineral 

layer comprising a minimum of 0.9 m of clay or weathered mudstone and an 
artificial sealing liner comprising a minimum of 0.1 m of additional engineered 
mineral as discussed and agreed, in principle with the EA during pre-
application negotiations. 

 
6.1.2 A similar landfill liner shall be constructed on the side slopes although the 

thickness of the engineered mineral layer will be reduced. 
 
6.1.3 The basal and side slope landfill liner is illustrated on Drawing No 19877/10 in 

Appendix C. 
 
6.1.4 There is no source of clay at the site. Therefore the landfill liner will be 

constructed using either clay imported from off-site sources, remote  from  
Lane Side Quarry, material approved by the CQA Inspector sourced 
from the incoming waste or from processed argillaceous  rocks  (eg  
mudstone or  siltstone) excavated from within the quarry. 

 
6.2 Specification 
 
6.2.1 The required specification for the landfill liner, based on published EA 

guidance and supported by detailed hydrogeological risk assessment, is as 
follows.  This shall apply unless otherwise agreed with the EA. 

 
(i) Thickness: ≥1.0 m plus survey tolerance on the base and lower side 

slopes (up to 5 m above the lowest point in each cell). 
 
  ≥0.5 m plus survey tolerance on the upper side slopes. 
 
 Liner thickness to be measured perpendicular to the upper surface. 
 
(ii) Permeability: ≤ 5x10-9 m/s. 
 
(iii) Undrained Shear Strength:  ≥ 50 kN/m2 
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(iv) Percentage Fines Content (<63 µm):  ≥ 20 % but with a minimum clay 

content (< 2 µm) of 8 %.  It may be possible to reduce these limits through 
agreement with the EA if it can be demonstrated that the material can 
achieve the required permeability and shear strength criteria (as the 
permeability specification is greater than the standard minimum for 
mineral liners detailed in the guidance (LFE4) 

 
 Where processed argillaceous rock is to be used as the liner material the 

particle size distribution criteria may be amended.    Any amendments 
would be agreed with the EA as part of the CQA source evaluation 
requirements. 

 
(v) Maximum Particle Size:  Less than 5% by weight greater than maximum 

particle size (half the layer thickness, based on the proposed 
construction plant and field trial results probably around 100 to 150 
mm). 
  

(vi) Compaction Criteria:  Compacted to a minimum of 95% dry density 
(based on 2.5 kg rammer compaction test results), with an air voids 
content of <5%. 

 
6.2.2 The following materials are not suitable and will be excluded from the landfill 

liner construction works: 
 

(a)  Peat, materials from swamps marshes and bogs. 
 
(b) Logs, stumps and perishable materials. 
 
(c)  Materials in a frozen condition. 
 
(d)  Materials susceptible to spontaneous combustion. 
 
(e) Industrial, commercial or domestic waste or material having hazardous 

chemical or physical properties requiring special measures for its 
excavation, handling, storing, transportation, deposition and disposal 

 
(f) Rocks, boulders or concrete that have a volume greater than 0.05 m3. 
 
(g)  Any material deemed unacceptable by the CQA Inspector 

 
6.2.3 Source material identification, compaction requirements, testing and 

validation will be undertaken in accordance with a scheme to be agreed as 
part of the CQA protocols. 
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6.3 Source Evaluation 
 
6.3.1 Any identified landfill liner source material shall be investigated, sampled and 

tested in order to demonstrate that it can meet the requirements of the 
specification outlined at Section 6.2. 

 
6.3.2 A copy of the source evaluation report will be submitted to and agreed with 

the EA. 
 
6.3.3 Clay sources shall also be subject to field trials in accordance with EA 

guidance (see Section 6.4). 
 
6.4 Field Trial 
 
6.4.1 Prior to the use of any individual clay/weathered shale source a trial pad will 

be constructed using the proposed plant and equipment that will be used for 
the construction of the landfill liner. 

 
6.4.2 The field trial objectives are to confirm: 
 

(i) the acceptability of the materials under site conditions 
 
(ii) the ability of the material to achieve the geotechnical design criteria 
 
(iii) the suitability of the placement, compaction and testing methods 

 
6.4.3 The field trial results will be used to set the compaction requirements ie 

maximum compacted layer thickness and number of roller passes required 
and confirm the acceptability envelope for a particular clay source. 

 
6.4.4 The trial shall be conducted on the prepared subgrade (base and side slopes).  

The trial pad shall have the nominal dimensions 10 m wide by 20 m long, 
being equivalent to three machine widths by four machine lengths. 

 
6.4.5 During the trial the following measurements and records will be taken of: 
 

(i) the type and condition of the material 
 
(ii) the method of transportation, treatment and placement of the material 
 
(iii) the type, dimensions, weight and operating speed of the compaction 

plant 
 
(iv) the number of passes of the roller. 
  
(v) the method of measuring moisture content and density of each sample.  
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(vi) All field tests and samples, including failures with a diagram showing 

sample positions.  
 
(vii) Photographs of the trial (particularly the destructive testing). 

 
6.4.6 Four undisturbed samples (cores) plus a large disturbed sample shall be taken 

from each layer after completion of each lift.  The samples shall be tested as 
detailed in Table 2. 

 

Parameter Test Method Frequency 

Moisture Content BS 1377: Part 2: Method 3 3 per lift 

Density (In Situ) 
BS 1377: Part 9: 
Method 2.1, 2.2, 2.4 or 2.5 

3 per lift 

Index Properties BS 1377: Part 2: Method 5.4 1 per lift 

Particle Density BS 1377: Part 2: Method 8 1 per lift 

Particle Size Distribution BS 1377: Part 2: Method 9 1 per lift 

Permeability BS 1377: Part 6: Method 6 1 per lift 

Table 2:  Field Trial Testing 

 
6.4.7 Hand shear vane measurements will be taken at all undisturbed sample 

locations.  Each hand shear vane measurement shall comprise three individual 
tests with the mean result being reported.  An alternative method of 
measuring the bearing capacity may be employed for a weathered shale 
source. 

 
6.4.8 On completing the trial pad, the compacted clay/shale shall be destructively 

tested to investigate the adequacy of inter-lift bonding. 
 
6.4.9 A field trial report will be produced and submitted to the EA once available 

and also as part of the final Validation Report.  Material placed as part of the 
field trial can be incorporated into the completed landfill liner. 

 
6.5 Landfill Liner Construction 
 
6.5.1 Works will not commence until the EA has approved the source data and the 

trial liner report.  The EA will be expected to review and assess this data 
within five working days, after which time the Contractor may proceed at his 
own risk. 

 
6.5.2 The EA will be notified 24 hours before commencement of the installation/ 

construction of the landfill liner. 
 
6.5.3 The landfill liner shall not be placed until the CQA Inspector has approved the 

subgrade.  The surface of the approved subgrade shall then be surveyed as 
specified in Section 5.3. 
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6.5.4 The clay shall be spread to the appropriate layer thickness for compaction 

based upon the laboratory test results and the Highways Agency Specification 
and the results of the field trial.  The maximum allowable particle size will be 
half the compacted layer thickness based on the construction plant to be used 
and the results of the field trial, likely to be around 100 to 150 mm.  Any clods 
of clay exceeding 200 mm will be broken down prior to compaction. 

 
6.5.5 Clay/weathered shale shall be placed as specified in LFE4 and the 

Specification for Highway Works ie in layers which are then compacted to 
meet the design specification.  The proposed methods will be based on source 
testing, acceptance envelopes and field trials to establish and confirm the 
amount of compaction and passes required. 
 

6.5.6 As a guide glacial clay is typically classified as Class 2B - dry cohesive material 
and therefore Method 2 of SHW Table 6/4 would probably apply.  Using a 
typical roller, with an operating mass of 4483 kg/m width, requires the 
following construction method specification (although this shall be confirmed 
by field trials): 

 
Maximum compacted layer thickness 300 mm 
 
Minimum no of roller passes 4 no 

 
6.5.7 This method specification is illustrative only, the actual specification for the 

clay will be based upon the plant and machinery to be used and the results of 
source testing and the trial pad. 

 
6.5.8 The surface of each compacted layer of clay/weathered shale will be scarified 

using the teeth of an excavator bucket or the tracks of a bulldozer, prior to 
placement of subsequent layers, to ensure adequate inter layer binding.  The 
depth of scarification will be nominally 50 mm. 

 
6.5.9 Clay/weathered shale shall not be placed during periods of heavy rain, and 

the intermediate surfaces of any layer shall not be covered if water is ponded 
on the surface.  Any interlift surfaces on which there has been ponding will be 
scarified prior to placement of the next lift.  On completion of a layer, the 
following layer shall be placed as soon as possible to prevent any drying of the 
clay/weathered shale.   

 
6.5.10 Notwithstanding the above, if the material reaches a condition in which it 

cannot be compacted in accordance with the specification, the Contractor shall: 
 
(i) remove the material to stockpile until it is suitable, or 
 
(ii) make good the material by wetting or drying, or 
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(iii) cease work on the material until its condition is such that it can be 

compacted in accordance with the specification. 
 

6.5.11 The compacted clay/weathered shale shall not be covered except to prevent 
drying or erosion, until the CQA Inspector has confirmed that it meets the 
design specification requirements. 

 
6.5.12 On completion of a layer of landfill liner, the CQA Inspector will undertake 

the necessary sampling and testing to ensure compliance with the 
requirements of the CQA Plan. 

 
6.5.13 If the results of the CQA testing indicate that there is non-compliance with the 

requirements of the specification, then the clay will be deemed to have failed 
and the Contractor will take the necessary action to remove and/or rework the 
failed layer until it is in full compliance with the specification. 

  
6.6 Liner Thickness 
 
6.6.1 It is anticipated that the basal landfill liner (1.0 m thick) will be laid in four 

layers.  In the case of any final layer of landfill liner a survey of the finished 
surface will be undertaken to confirm that the minimum thickness has been 
achieved. 

 
6.6.2 On the side slopes the landfill liner thickness shall be a minimum of 0.5 m  
 
6.6.3 All thickness measurements are subject to twice the survey tolerance and shall 

be measured perpendicular to the upper surface of the liner. 
 
6.7 Conformance Testing 
 
6.7.1 Conformance testing shall be carried out after compacting the clay/mudstone 

layers.  The minimum testing requirements are detailed in Table 3, based upon 
EA guidance. 

 

Parameter Test Method Frequency 

Moisture Content BS 1377: Part 2: Method 3 1/250 m3 

Density (In Situ) 
BS 1377: Part 9: 

Method 2.1, 2.2, 2.4 or 2.5 
1/250 m3 

Index Properties BS 1377: Part 2: Method 5.4 1/250 m3 

Particle Density BS 1377: Part 2: Method 8 1/500 m3 

Particle Size Distribution BS 1377: Part 2: Method 9 1/500 m3 

Permeability BS 1377: Part 6: Method 6 1/500 m3 

Table 3:  Landfill Liner Conformance Testing 

 
6.7.2 Testing will be undertaken on all layers to provide a reasonably consistent 

distribution of test data throughout and across the landfill liner.  All test 
locations will be accurately recorded by either surveying or detailed 
measurement. 
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6.7.3 Where a nuclear density gauge (NDG) is used to measure in situ density (BS 

1377: 1990:  Part 9 methods 2.1, 2.2, 2.4 or 2.5), these operations will be carried 
out in accordance with the EA guidance document entitled ‘The Use of Nuclear 
Density Gauges for Compliance Testing on Earthworks on Landfill Sites’.  NDG 
calibration will be undertaken in accordance with the EA guidance. 

 
6.7.4 All NTG test holes will be repaired as soon as possible but before the next lift 

or the end of the working day.   
 
6.7.5 The results of the conformance testing shall be checked by the CQA Inspector 

to ensure that the engineered clay/mudstone achieves the specification 
criteria. 

 
6.7.6 If the results of the conformance testing have not met the required standard 

then the following procedure shall be adopted. 
 

(i) The lateral extents of failed area will be defined by the CQA Inspector 
using results of test data for areas that meet the specification.  

 
(ii) Adjustment of the moisture content by addition of water or by scarifying 

and drying until the required moisture content is obtained, followed by 
additional compactive effort applied, as necessary, such that the results 
of subsequent testing comply with the acceptance criteria. 

 
(iii) The removal and replacement of that part of the engineered 

clay/mudstone which fails to meet the acceptance criteria. 
 
(iv) Records shall be kept of all failures and remediation measures applied, 

these shall be included in the CQA Inspector’s diary record. 
 
6.7.7 Any damage caused to the liner will be repaired using either bentonite powder 

or the clay/weathered shale being used for construction.  All repairs will be 
carried out prior to continuing the placement and compaction works. 
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7. LEACHATE DRAINAGE INFRASTRUCTURE 
 
7.0.1 The proposed waste types generally exclude biodegradable wastes and 

therefore the only significant potential source of leachate will be rainfall within 
operational areas. 

 
7.1 General 
 
7.1.1 Rainwater falling onto the exposed surface of the deposited wastes will either 

percolate through the waste mass to the base of the landfill or will run-off the 
waste to the perimeter of the site or a designated collection area.  Water 
collecting around the perimeter will be allowed to drain in an open perimeter 
channel to the front of the site where it will either drain into the basal drainage 
system or off the landfill site to a storage lagoon located to the south. 

 
 Basal Drainage 
 
7.1.2 The basal drainage is illustrated on Drawing Nos 19877/11 and 19877/12 in 

Appendix C. 
 
7.1.3 As stated previously the leachate drainage system will comprise the following: 
 

• basal spine drains to convey leachate to the main leachate extraction points 
(side risers) 

 
• a section of drainage blanket (300 mm thick) up the front face of the site 

(mainly this is to allow the operator to collect runoff 
 
• a side riser for pumped extraction at the lowest point in each cell 

 
7.1.4 The spine drain and front face drainage blanket shall be constructed of either 

75 mm down no-fines stone or recycled aggregate. 
 
7.1.5 Any secondary aggregate used in the drainage layer shall be produced under a 

WRAP protocol and will conform to the following specification. 
 

Maximum Particle Size 75mm 
 
% passing 10 mm sieve <10% 
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7.1.6 The drainage pipe work in the primary spine drains shall comprise 160 mm 

diameter, perforated, MDPE or polypropylene drainage pipe.  The pipe works 
will be installed in accordance with the manufacturers recommendations on a 
layer of bedding stone and the thickness of the stone drainage blanket over the 
pipes will be increased to 320 mm (twice the pipe diameter) to provide 
protection to the pipes.  

 
7.1.7 Leachate extraction riser pipes will be constructed in the southern area of each 

of the basal cells.  Risers will consist of 300 mm diameter twin walled 
polypropylene or MDPE pipes. 

 
 Perimeter/Sub Cap Drainage 
 
7.1.8 During the operation phase of the landfill there is significant potential for run-

off of rainwater around the peripheral waste slopes.  It is therefore proposed to 
construct a temporary drainage channel at the top of the perimeter side slope, 
once the waste approaches this level.  The drainage channel will be used to 
drain water to the front face drainage blanket along the southern side slope to 
allow water to drain into the basal drainage system. 

 
7.1.9 There will also be an overflow system to drain excess run-off to a leachate 

storage lagoon located to the south of the site. 
 
7.1.10 The EA, during pre-application negotiations requested a sub-cap drainage.  

During further discussions the EA explained that ‘the purpose of the sub-cap 
drainage is to act as an additional measure to collect elevated leachate from within the 
waste should the lower specification basal drainage layer not function as proposed, and 
to collect any contaminated water or leachate that would flow from the surface of the 
waste during waste disposal as contaminated surface water’. 

 
7.1.11 The EA further stated that the ‘risk will be reduced once the site is capped’. 
 
7.1.12 It is anticipated that on completion of landfilling the open channel perimeter 

drain will be cleaned out and backfilled with recycled aggregate/drainage 
stone to provide control of rainwater infiltrating through the landfill cap 
and/or restoration layers and to reduce potential for over-topping which is 
most critical along the lower, front section of the site, during the post closure/ 
aftercare phase. 

 
7.1.13 The requirement for further drainage grips to manage both perched leachate 

and surface water passing over the upper surface of the waste at other sites 
will be assessed at a later stage, based on site specific conditions, once waste 
has been deposited 
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7.1.14 As also pointed out during discussions with the EA ‘any requirement for a 

drainage layer beneath the cap as part of the capping design would also depend on 
what the water balance is for this site and whether there is a real potential for 
overtopping to occur’.   

 
7.2 Leachate Storage/Settlement Lagoon 
 
7.2.1 The design of the leachate storage lagoon shall be based on surface water run-

off calculations detailed in the Surface Water management Plan (Report No 
P20-221 ACC, Envireau Water, December 2020) 

 
7.2.2 The lagoon shall be constructed of or lined with low permeability soils such 

that it will be able to contain the contaminated water and meet the permitted 
discharge requirements. 

 
7.2.3 TACCL proposes that the liner specification shall be as follows: 
 

(i) Thickness: ≥0.5 m plus survey tolerance. 
 
(ii) Permeability: ≤ 1x10-8 m/s. 
 
(iii) Undrained Shear Strength:  ≥ 50 kN/m2 

 
7.2.4 The leachate storage lagoon construction shall be subject to the same level of 

CQA supervision, testing and validation as the landfill liner, as detailed 
elsewhere in this report. 

 
7.2.5 Post construction the site operator shall implement routine inspection and 

maintenance for the storage lagoon, including de-silting, as necessary. 
 
7.3 Drainage Aggregate Sampling & Conformance Testing 
 
7.3.1 The aggregate used in the drainage layer will be produced under a WRAP 

protocol and will conform to the following specification. 
 

▪ Maximum Particle Size:  75 mm 
 

▪ % passing 10mm sieve:  <10% 
 

▪ Non leachate forming 
 

▪ Minimum thickness 300 mm 
 
7.3.2  The material shall be placed using a combination of manual and machine 

techniques.  Materials shall be carefully placed over joints and patches to 
prevent displacement.  The contractor shall ensure that the installed lining 
system is not damaged during these works. 
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7.3.3 Conformance samples shall be collected at a rate of 1 sample per 1000  tonnes 

or part thereof delivered and shall be tested for particle size distribution. 
 
7.3.4 The CQA Inspector will visually inspect the drainage aggregate during 

placement to ensure that there is no unsuitable material.  Any unsuitable 
material will be removed.   

 
7.3.5 The CQA Inspector shall ensure that the drainage layer thickness is in excess 

of the minimum 300 mm required, proved by either surveying or direct 
measurement. 

 
7.3.6 Thickness measurements shall be provided on a nominal 10 m square grid. 
 

7.4 Leachate Extraction Point 
 
7.4.1 A leachate extraction point will be constructed within each cell base, at the 

locations illustrated on Drawing No 19877/10. 
 
7.4.2 The construction detail for these side risers is illustrated on Drawing No 

19877/11 in Appendix C. 
 
7.4.3 The CQA Inspector will supervise the construction of the side risers to ensure 

compliance with the approved design drawings and the locations and base 
levels will be recorded by surveying. 

 
7.4.4 Surveyed as-built construction details will be presented in the CQA Validation 

Report. 
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8. RECORD KEEPING & REPORTING 
 
8.1 Record Keeping  
 
8.1.1 The CQA Inspector shall maintain a detailed daily record of the construction 

works and associated CQA activities.  The records will include the following: 
 

• Records of material deliveries, unloading, handling and storage. 
 
• Records of samples taken for off-site, laboratory conformance testing 

together with a record of the dispatch and delivery of the samples. 
 
• Weather conditions and whether the works are being undertaken within the 

weather windows specified in the CQA Plan. 
 
• Periods of on-site supervision by the CQA Inspector, including times. 
 
• Testing procedure and reports of field tests. 
 
• Remedial action taken in the event of test fails. 
 
• Personnel on site, including times. 
 
• Contact by the EA or other parties interested in the liner construction 

works. 
 
• A photographic record of the works. 
 
• Any other matters detailed in the CQA Plan. 

 
8.1.2 Specific forms shall be used to record CQA information; copies of the forms 

likely to be used are included in Appendix B. 
 
8.2 Liaison with the Environment Agency  
 
8.2.1 The EA will be formally notified prior to the commencement of landfill liner 

construction works. 
 
8.2.2 During the liner construction works the CQA Inspector shall submit a weekly 

summary report to the EA briefly describing the activities of the previous 
week’s work and a programme for ongoing works. 
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8.3 Validation Report  
 
8.3.1 On completion of landfill liner construction works a CQA Validation Report 

will be produced and submitted to the EA, by the CQA Engineer in accordance 
with the requirements of the environmental permit (condition no 2.6.4). 

 
8.3.2 The CQA Validation Report is defined in Section 7 of the environmental 

permit as ‘as built construction and engineering details for the new cell’. 
 
8.3.3 The CQA Validation Report will include the following: 
 

• The results of all testing required by the CQA Plan, including the records of 
any failed tests with an explanation, details of the remedial action taken and 
any appropriate secondary testing. 

 
• Plans showing the location of all tests. 
 
• As built plans and sections. 
 
• Copies of the CQA Inspector’s daily records. 
 
• Records of any problems or non compliances and the solutions applied. 
 
• Any other site specific information considered relevant to proving the 

integrity of the landfill liner. 
 
• The CQA Inspectors photographic record. 
 
• Validation by the CQA Engineer that all of the construction has been carried 

out in accordance with the Construction Proposals. 
 
8.3.4 The CQA Validation Report shall be submitted to the EA as soon as practical 

following the construction. 
 
 
 
 
 
 
 
 
 

DAVID KILLICK 
BSc (Hons) 
Senior Consultant 
 

 

 MARTIN LOVELOCK  
BEng (Hons) CGeol FGS MCIWM 

Technical Director 
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Name Martin Lovelock

Position Technical Director

Address Chorleian House
49 - 51 St Thomas’s Road
Chorley
Lancashire PR7 1JE

Telephone 01257 278300
Fax 01257 268063

Mobile Phone No 07810 305003
Email Address mlovelock@taccl.co.uk

RESPONSIBILITIES:

Martin is responsible for the overall supervision and management of all consultancy
projects undertaken by TACCL.

QUALIFICATIONS AND PROFESSIONAL STANDING:

BEng (Hons) Engineering Geology and Geotechnics

Chartered Geologist & Fellow of the Geological Society

Chartered Waste Manager & Member of the Chartered Institute of Wastes Management

Registered CL:AIRE Qualified Person

SUMMARY OF RELEVANT PROFESSIONAL EXPERIENCE:

Over twenty five years of practical experience in environmental consultancy, including
waste management activities such as site assessment and design (as Design Engineer),
supervision of landfill liner construction and monitoring infrastructure (as CQA
Engineer and Inspector), planning and environmental permitting and compliance.

Management and supervision of geological and hydrogeological ground investigations,
contaminated land risk assessments, installation of monitoring facilities and design of
cost effective mitigation or remediation measures.

Expert witness in civil and criminal legal disputes and planning enquiries. I have
appeared in courts and hearings in Liverpool, London, Newcastle, Wigan and South
Wales (Cardiff, Newport and Swansea).
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Specialist in the practical application of environmental geology and chemistry to site
specific problems and reporting on the findings of multi-disciplinary investigations to
produce comprehensive environmental status assessments.

Over the last few years I have been the approved CQA Engineer for the construction
and validation of engineering works (including basal and side slope liners, caps and
geological barriers) and landfill infrastructure (monitoring boreholes and surface water
drainage features) at a number of landfill sites, including the following:

Arden Quarry Landfill Site, New Mills, Derbyshire

Atlas Works Landfill Site, Elland

Bent Hall Farm Landfill Site, Darwen

Calder Landfill Extension Segregated Area, Sellafield

Clayton Hall Landfill Site, Chorley

Clockface Quarry Inert Landfill Site, Halifax

Goldmire Quarry Inert Landfill Site, Dalton-in-Furness

Grange Landfill Site, Rotherham

Hillhouse Landfill Site, Fylde

Horncliffe Quarry Landfill Site, Rossendale

Morleys Quarry Inert Landfill Site, Astley, Wigan

Pilkington Quarry Inert Landfill Site, Horwich, Bolton

Royal Ordnance Landfill Site, Chorley

Sandons Farm Inert Landfill Site, Adlington, Bolton
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Name David Robert KILLICK

Position Senior Consultant

Address Chorleian House
49 - 51 St Thomas’s Road
Chorley
Lancashire
PR7 1JE

Telephone 01257 278300
Fax 01257 268063

Mobile Phone No 07721 459226
Email dkillick@taccl.co.uk

Summary of Relevant Professional Experience

Jan 2005 – present Senior Consultant
The Arley Consulting Company Limited

May 2002 – Dec 2004 Consultant
The Arley Consulting Company Limited

Oct 2000 – May 2002 Engineer/Landfill Site Manager
SITA (Lancashire) Limited

Feb 1998 – Oct 2000 Assistant Technical Manager/Landfill Site Manager
Park Pit Landfill Ltd

December 1995 CQA Inspector
AH Leech Son & Dean

July 1993 - May 1995 Operations Manager
Onyx Engineering Limited

June 1993 Graduate Engineer
Robinson Fletcher Environmental Consultants Limited

Qualifications and Professional Memberships

BSc (Hons) Degree in Geology, Sunderland University

WAMITAB Certificate of Technical Competence, Managing Landfill Operations: Special
Waste (Level 4) - LS4, 30 April 2001
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Career Summary

Jan 2005 – present Senior Consultant, The Arley Consulting Company Ltd

Landfill site design and production of construction method statements. Supervision,
management and co-ordination of landfill construction and construction quality assurance
of engineering systems and landfill infrastructure. Production of CQA validation reports
and liaison with regulatory authorities.

Site Dates Description Role

Pilkington
Quarry, Horwich

May 2015 to
present (Aug 2020)

Artificial geological
barrier construction &
associated drainage

CQA
Engineer/Inspector

Morleys Quarry,
Astley (Cell 2B)

June – Aug 2013 Clay Liner, chamber
construction

Supervising CQA
Inspector and stand by

Morleys Quarry,
Astley (Cell 3)

June – Aug 2013 Clay Liner, chamber
construction

Supervising CQA
Inspector and stand by

Morleys Quarry,
Astley (Cell 4)

June – Aug 2014 Clay Liner, chamber
construction

Supervising CQA
Inspector and stand by

Morleys Quarry,
Astley (Cell 5)

June – Aug 2015 Clay Liner, chamber
construction

Supervising CQA
Inspector and stand by

Arden Quarry,
Derbyshire

Summer 2012 Capping: LLDPE and
geotextile

Supervising CQA
Inspector and stand by

Arden Quarry,
Derbyshire

Summer 2013 Cell 3 Lining: BES,
GCL, HDPE,
geotextile and
drainage

Supervising CQA
Inspector and stand by

Arden Quarry,
Derbyshire

2014 – 2020 Cell 5A Lining: clay,
HDPE, geotextile and
drainage

Supervising CQA
Inspector and stand by

Clayton Hall,
Chorley

Feb and Sept 2016 In waste gas
extraction borehole
installation

CQA
Engineer/Inspector

Arden Quarry,
Derbyshire

Summer 2015 Cell 4 Lining: BES,
HDPE, Geotextile and
drainage

Supervising CQA
Inspector and stand by

Arden Quarry,
Derbyshire

Summer 2016 Cell 4 Temp Cap:
LLDPE

Supervising CQA
Inspector and stand by

Clockface
Quarry, Halifax

May 2013 to 2018 Artificial geological
barrier construction

CQA
Engineer/Inspector

Royal Ordnance
Landfill, Chorley

June 2017 Drilling and
installation of
groundwater
monitoring boreholes.

CQA
Engineer/Inspector
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Horncliffe
Quarry,
Rossendale

June – Aug 2016 Drilling and
installation of
groundwater
monitoring boreholes.

CQA
Engineer/Inspector

Golmire Quarry
Landfill Site,
Dalton-in-
Furness

2018 – present (July
2020)

Artificial geological
barrier

CQA
Engineer/Inspector

Clockface
Quarry, Halifax

2019 Surface water storage
lagoon

CQA
Engineer/Inspector

Arden Quarry,
Derbyshire

2019 - 2020 Subgrade earthworks
for site slope batter
(Waste Recovery
Activity)

CQA
Engineer/Inspector

Supervision of site investigations and on-site monitoring and sampling of solid, liquid and
gaseous media.

Management and supervision of contaminated land clean up and production of
completion reports.

May 2002 – Dec 2004 Consultant, The Arley Consulting Company Ltd

Involved in the CQA supervision of landfill sites in the north of England and compilation
of CQA data for inclusion in certification reports for the Environment Agency.

The types of projects include the construction of mineral liners, HDPE/LLDPE/GCL
barriers, landfill capping systems and leachate lagoon construction.

Supervision of drilling operations and trial pit excavations for site investigation purposes.

Supervision of contaminated land clean up, and formation of suitable conditions for future
development.

Oct 2000 – May 2002 Engineer/Landfill Site Manager, SITA (Lancashire) Limited

Site Manager at Arden Quarry Landfill Site, Derbyshire; accepting domestic, commercial
and industrial wastes, COTC level 4. Responsible for site staff, organisation and
management of lining projects and implementation of environment control systems.

As a Project Engineer duties included the supervision of landfill engineering projects,
including, the Dense Asphaltic Concrete liner construction at Arden Quarry Landfill Site,
installation of a mineral liner at Ulnes Walton Landfill Site, Leyland.
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Involved with the installation of various environmental control systems including
monitoring and extraction wells, leachate pipes, leachate lagoons, landfill gas extraction
and flaring systems.

Feb 1998 – Oct 2000 Assistant Technical Manager/Site Manager, Park Pit Landfill Ltd

Landfill site manager at Horncliffe Quarry Landfill Site, Rossendale. Duties included the
general day to day running of the site, staff management, licence compliance and the
organisation of all the engineering works including composite liner installation and the
installation of the LLDPE capping system.

Responsible for the environmental monitoring at all Park Pit Landfill Limited’s closed and
operational landfill sites, including preparation of reports for submission to the EA.

Responsible for the compilation of the waste returns for submission to the EA

December 1995 CQA Inspector, AH Leech Son & Dean

Supervising the installation of the side slope containment lining system at Atlas Works
Landfill Site, Elland, West Yorkshire.

July 1993 - May 1995 Operations Manager, Onyx Engineering Limited

Responsible for the installation and maintenance of landfill gas and leachate extraction
and treatment systems at numerous landfill sites throughout the UK.

Leachate Control: Duties included the installation and maintenance of leachate ejector
extraction systems. Responsible for the installation, servicing and maintenance of leachate
treatment plants (including rotating biological contactors and reverse osmosis equipment)
and associated discharges to storage lagoons and sewers.

Landfill Gas Control: Duties included installation and maintenance of gas collection
pipelines feeding flare stacks and electricity generators.

June 1993 Graduate Engineer, Robinson Fletcher Environmental
Consultants Limited

Worked as assistant to Project Manager. Duties included site inspections, collation of desk
study information for potential development sites, supervising and undertaking ground
investigation work and environmental monitoring, including trial pitting, installation of
gas monitoring probes, spike testing, gas monitoring, gas and water sampling.
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June 1991 – June 1992 Placement Student, Robinson Fletcher Environmental
Consultants Limited

During a placement year from Sunderland University acted as CQA Inspector for the
construction of mineral liners and mineral/HDPE composite lining systems. Assistant site
engineer for ground investigations including environmental monitoring.
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P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

CQA DIARY FORM

Day/Date: Page:

Weather:

Site Visitors:

Plant Used:

Description of Works:

Samples Taken:

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

WEEKLY REPORT FORM

Week Ending: Week No:

Brief Description of Activities:

Projected Works for Next Week (Week Ending …………………………………)

All works in carried out accordance with
TACCL Report No 96019/97

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

SEAM REPAIR MAP

Day/Date: Page:

Weather:

FML Installer: Seams:

Seam No Seam No Seam No

Key: = Flap Weld xxxx
= Patch

= Extrudate Bead
= Destructive Sample Location
= Laboratory Test Sample Location

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

PANEL PLACEMENT LOG

Page: Sheet Type:

FML Installer: Sheet Thickness:

Panel No Roll No Date Width (m) Length (m) Area (m2)

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

FML SAMPLE REGISTER

Sample
No

Date FML Roll No Panel No Test Requirements
CQA

Inspector



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

GEOTEXTILE SAMPLE REGISTER

Sample
No

Date Geotextile Roll No Panel No Test Requirements CQA
Inspector



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

PATCH DETAILS FORM

Patch No Size/Shape Seam/Panel No Date FML Installer Tested (Pass/Fail)



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

SURFACE ACCEPTANCE (SUBGRADE) FORM

Page/Acceptance No: Approximate Area:

Day/Date: Total Area to Date:

Weather: Partial / Final Acceptance:

Description of Area Prepared:

Note: This form only applies to the acceptability of surface conditions for the installation of FML lining materials

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

TRIAL WELD LOG

Page: Minimum Peel:

Sheet Type/ Thickness: Minimum Shear:

Trial
No

Date Time Machine Type FML
Installer

Ambient
Temp

Wedge/
Mass Temp

Speed/
Preheat
Temp

Peel Tests
(no)

Pass/Fail Shear
Tests (no)

Pass/Fail Weld
Pass/Fail

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

NON-DESTRUCTIVE TEST / REPAIR LOG

Sheet Type: Page:

Sheet Thickness:

Test
No

Seam Date Type of Test Tested By Air Pressure Test Spark
Test

Repair Location Repair
Type

Acceptance
Date

Laboratory
Test Samplepsi before psi after

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

DESTRUCTIVE TEST LOG

Sheet Type: Page:

Sheet Thickness:

Test
No

Seam Date Weld Type Machine Sample
Location

Peel Test
(no)

Pass/Fail Shear
Test (no)

Pass/Fail Weld
Pass/Fail

Laboratory Test
Sample

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

GEOMEMBRANE SEAM LOG

Sheet Type: Page:

Sheet Thickness:

Test Seam Date Time Length of
Seam

Machine Type FML Welder Machine Settings Temperature

Temp Preheat/speed Sheet Ambient

CQA Inspector:



P CASEY ENVIRO LIMITED

Cell 5A, ARDEN QUARRY LANDFILL SITE, DERBYSHIRE

96019/cqaforms

SURFACE ACCEPTANCE (PROTECTION LAYER) FORM

Page/Acceptance No: Approximate Area:

Day/Date: Total Area to Date:

Weather: Partial / Final Acceptance:

Description of Area Prepared:

Note: this form only applies to the acceptability of placed protection layer overlying the installed liner

CQA Inspector:



 

 

APPENDIX C 
 

Drawings 
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THE  ARLEY  CONSULTING COMPANY  LIMITED 

Chorleian House 
49-51 St Thomas’s Road 

Chorley, Lancashire, PR7 1JE 

 Tel: 01257 278300 
Fax: 01257 268063 
Email: mailbox@taccl.co.uk 
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