
 
 
 
 
 

 CQA VALIDATION REPORT 
  
 PHASE 4A 
 CAPPING WORKS  
 

 
 Bryn Pica Landfill Site 
 Report Number 1384r2v1d1014 

 
 
 

 
 
 
 
 Commissioned by  
  Amgen Cymru 
  Bryn Pica 
  Llwydcoed 
  Aberdare 
  CF44 0BX 
 
 
 
 
 Prepared by  
  Geotechnology Ltd 
  Ty Coed  
  5 Cefn yr Allt  
  Aberdulais 
  SA10 8HE  
 
 

 
 
 
 
 
 

FILE REF: Z:\Jobs\Data 1101-1150\1121 Bryn Pica Phase 3B Capping 
Works\Report\1384r3v1d1014.doc OCTOBER 2014 



  

 

  
1384r2v1d1014  Page i 

Table of Contents 
 

1  INTRODUCTION 1 
1.1  Site Location 1 
1.2  Site Description 2 
1.3  Project Organisation 2 
1.4  Construction Contract 2 
1.5  CQA Plan and Specification 2 

2  SCOPE OF THE WORKS 3 
2.1  Overview 3 
2.2  Communications with NRW 3 
2.3  Delays and Timescales 3 
2.4  Materials Handling 3 
2.5  Preparatory Earthworks 4 
2.6  Leachate Seepage Collection Trench 4 
2.7  Leachate Seepage Drainage Layer 4 
2.8  Geomembrane 4 
2.9  Geotextile Protection Layer 4 
2.10 Soil Under-Drainage Layer 4 
2.11 Restoration Soils 5 

3  SITE PREPARATION 6 
3.1  Materials 6 
3.2  Placement and Acceptance 6 

4  LEACHATE BREAKOUT COLLECTION SYSTEM 7 
4.1  Materials 7 
4.2  Placement and Acceptance 7 

5  LEACHATE BREAKOUT DRAINAGE LAYER 8 
5.1  Materials 8 
5.2  Manufacture and Testing 8 
5.3  Placement 9 

6  GEOMEMBRANE LINING 10 
6.1  Materials 10 
6.2  Manufacture and Testing 10 
6.3  Placement 11 

6.3.1 Geomembrane Panel Deployment 11 
6.4  Trial Seams 11 
6.5  Fusion Welding 11 
6.6  Extrusion Welding 11 
6.7  LLDPE Walkover Inspection 12 
6.8  LLDPE Repairs 12 
6.9  Seam Testing 12 

6.9.1 Air Pressure Testing 12 
6.9.2 Vacuum Box Testing 12 
6.9.3 Destructive Testing 12 



  

 

  
1384r2v1d1014  Page ii 

7  SOIL UNDER-DRAINAGE LAYER 14 
7.1  Materials 14 
7.2  Manufacture and Testing 14 
7.3  Placement 14 

8  RESTORATION SOILS 15 
8.1  Materials 15 
8.2  Placement 16 

9  PROBLEMS DURING CONSTRUCTION 17 

10 CERTIFICATION 18 
10.1 Earthworks 18 
10.2 Leachate Seepage Drainage Layer 18 
10.3 Geomembrane 18 
10.4 Soil Under-Drainage Layer 18 
10.5 Restoration Soils 18 
10.6 Verification 18 
10.7 Signatures 18 
 

 
 

List of Tables 

Table 3-1  Comparison of Regulating Layer Properties with Specification 6 
Table 4-1  Comparison of Leachate Drainage Stone Properties with Specification 7 
Table 5-1  Comparison of Conformance Test Results with Specification 8 
Table 6-1  Comparison of Textured LLDPE Conformance Test Results with 

Specification 10 
Table 6-2  Destructive Laboratory Test Results 13 
Table 8-1   Comparison of Blinding Layer Properties with Specification 15 
Table 8-2   Comparison of Restoration Soil Leachate Properties with Specification 15 
 

 
 
 
 

List of Figures 
 
Figure 1  Extent of Capping Scheme  
Figure 2 Regulating layer and Leachate Drainage Pipework 
Figure 3  Regulating Layer and Leachate Drainage Stone 
Figure 4  HDPE Panel Layout 
Figure 5  Thickness of Restoration Soils 



  

 

  
1384r2v1d1014  Page iii 

List of Appendices 
 
Appendix 1 Photographic Record and Daily Records 
Appendix 2 Communication with NRW 
Appendix 3  Regulating Layer Assessment and Test Results 
Appendix 4 Delivery Records 
Appendix 5 Leachate Drainage Stone Test Results  
Appendix 6 Pozidrain Manufacturers QC Data 
Appendix 7 Pozidrain Conformance Test Results 
Appendix 8 LLDPE Manufacturers QC data 
Appendix 9 LLDPE Conformance Test Results 
Appendix 10 Lining Contractor Certificates and Method Statement 
Appendix 11 LLDPE Panel Deployment Records  
Appendix 12 LLDPE Destructive Test Results 
Appendix 13 Restoration Soils Testwork  
 



  

 

  
1384r2v1d1014  Page 1 of 18 

1 INTRODUCTION 
 
Bryn Pica Landfill site was granted its PPC Permit (Number DP3732SQ) on 27 June 2006 
following a formal application process.  The application documents included an 
Environmental Setting and Installation Design report (ESID) which outlined the engineering 
systems to be used at the site.  These were shown to be protective of the environment in a 
series of risk assessments which also accompanied the application.  In particular, the 
hydrogeological risk assessment demonstrated how the proposed engineering systems 
provide appropriate environmental protection. 
 
The ESID not only provided details on the basal lining system and leachate control systems 
but also identified the requirement for a capping system to control post-filling infiltration into 
the waste mass (Section 2.2.4).  The design of the capping system proposed for the site 
comprised a low density polyethylene welded barrier membrane sandwiched between 
protective geocomposite layers.  The geocomposites provide protection to the barrier 
membrane but also transmit water (above) and leachate (below) to the appropriate 
collection infrastructure.  The synthetic elements are shown laid onto a mineral support layer 
and overlain by restoration soils.  Restoration soils are described in the ESID as being site-
won and supplemented with compost produced at the facility. 
 
In order to demonstrate that the proposed capping system is not at risk from instability or 
excessive deformation, its design was considered in detail in the stability risk assessment 
(SRA) which supports the application.  The SRA concluded that instability was a risk when 
smooth membrane was used on slopes steeper than 1v in 6h.  However, textured membrane 
improved the stability of the capping system and providing that textured membrane is used, 
the SRA demonstrates adequate factors of safety against failure and integrity for slopes of 
up to 1v in 2.5h. The influence of temporary plant loading (during construction) and elevated 
gas pressures (during failure of the gas extraction system) were also considered in the SRA. 
 
Since the permit was granted, several phases of permanent capping have been undertaken, 
the most recent being Phase 3B.  
 
Geotechnology Limited (Geotechnology) was recently commissioned by Amgen Cymru 
(Amgen) to provide CQA site supervision and monitoring during the capping of Phase 4A at 
Bryn Pica Landfill Site. This report covers the construction monitoring undertaken on the 
earthworks, drainage systems, deployment of the geosynthetic materials and placement of 
the restoration soils. 
 
The design of the capping system and the construction quality assurance (CQA) scheme was 
submitted to the Environment Agency (now NRW, Natural Resources Wales) in accordance 
with requirement 2.7.1 of the Permit.  Having received assent for the works to be carried out 
in accordance with the submitted documents, the latest capping works were undertaken 
during September 2014.  As the works are now complete this CQA Validation Report is 
intended to discharge requirement 2.7.6 of the Permit validating that the works were 
undertaken in accordance with the plan. The Plan is documented in Geotechnology report 
1384r1v1d0714 CQA Method Statement and Quality Plan. 
 

1.1 Site Location 
 
The Bryn Pica Landfill Site is located approximately 2 km north of Aberdare, at an elevation 
of approximately 280m AOD, on the northern side of the Cynon Valley.  The Ordnance 
Survey National Grid Reference (NGR) for the centre of the Installation is SO 009 049.  
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1.2 Site Description 
 
Phase 4A lies on the northern part of the landfill.  The waste surface slopes west from an 
elevation of approximately 320m AoD down to approximately 310m AoD. The western/ 
northwestern edge of the area to be capped, shown on Figure 1, is the existing haul road 
while the other boundaries adjoin areas that have either been previously capped (Phase 2C 
to the south and 3B to the north) or temporary capped slopes  to the east. 
 

1.3 Project Organisation 
 
The Client for the contract is Amgen Cymru. 
 
The Designer for the Works was Ewan Thomas of Geotechnology. 
 
The CQA Monitors for the Works were Ewan Thomas and Ben Rees of Geotechnology. 
 
The Contractors involved with the project are listed below: 
 
 Amgen Cymru – Principal  Contractor 
 Celtic Lining Limited - Geomembrane Installer   
 BICS Laboratories Limited - Geosynthetic Testing Laboratory 
 Apex Testing Solutions (ATS) – Aggregate and Soil Grading 
 National Laboratory Services (NLS) – Restoration Soils Chemical Analysis 
 
The following suppliers were involved with the works: 
 
 ABG – supplier of pozidrain geocomposite 
 GSE – supplier of LLDPE Liner Materials  
 Buxoplas – supplier of extrusion welding rods 
 Hanson – supplier of aggregates 
 Burdens - Pipework 
 

1.4 Construction Contract  
 
The Contract was executed under Construction, Design and Management (CDM) Regulations.  
 
The CDM requirements are being met under the direction of Hurley and Davies on behalf of 
Amgen Cymru. 
  

1.5 CQA Plan and Specification 
 
The installation of the lining system was carried out in accordance with the approach set out 
in the Construction Quality Assurance (CQA) Method Statement and Quality Plan. 
(Geotechnology Ref 1384r1v1d0714).   
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2 SCOPE OF THE WORKS 
 
This section highlights the works undertaken before the detailed CQA records are presented 
in later sections. 
 

2.1 Overview 
 
The Phase 4A cap was constructed in accordance with the principles set out in the outline 
design approved in the Permit application.  Prior to placement of the capping systems, the 
waste surface was prepared with a smooth regulating layer comprising screened imported 
soil.  The overlying capping systems comprised a 1mm thick linear low density polyethylene 
(LLDPE) double textured barrier membrane sandwiched between two layers of drainage 
geocomposite capable of providing adequate protection to the membrane between.  The 
lower geocomposite is designed to discharge perched leachate beneath the cap into the 
existing leachate drainage infrastructure, whilst the upper geocomposite directs percolating 
rainwater into the surface water collection system.  The lower geocomposite was underlain 
by the regulating layer and the upper geocomposite was overlain by a blinding layer up to 
300mm thick beneath a minimum of approximately 700mm of restoration soil.   
 
A photographic record of key stages of the works and records of the activities undertaken is 
presented in Appendix 1. 
 

2.2 Communications with NRW 
 
Following issue of the CQA Plan, feedback was provided by NRW. The feedback and 
subsequent response from Geotechnology is provided in Appendix 2.   
 
The CQA Plan was formally agreed with NRW with written approval of the Plan received by 
email on 18 August 2014. 
 

2.3 Delays and Timescales 
 
Works on Phase 4A capping commenced May 2014 and were largely complete by end of 
September 2014. There were no significant delays in the work programme. 
 

2.4 Materials Handling 
 
All materials used in the works were either directly delivered to site or to a prepared 
temporary storage area. All of these areas were inspected prior to use and were approved 
for material storage by the CQA Monitor. 
 
• Pipe materials delivered to site were stored in designated areas on or close to the 

working area.  Storage was in accordance with the manufacturer’s recommendations. 
Pipes were stored on flat prepared ground.  Visual inspections of all pipework and 
fittings were made following delivery and prior to incorporation into the works.  

 
• The geocomposites used for the management of leachate and surface water 

(pozidrain) and the capping geomembrane (LLDPE) were handled and stored in 
accordance with the manufacturer's recommendations.  In most cases, the rolls of 
geocomposite were labelled by the manufacturer, but several of the labels on the 
pozidrain were damaged. In response, each roll was manually labelled.  All rolls were 
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stored on a prepared flat surface and each roll was logged and inspected. A visual 
inspection of the rolls took place immediately after delivery and prior to deployment 
in the works.  

 
Aggregate and soils for use in the works were brought to site on an as-required basis during 
the construction, with each material being stockpiled separately.  
 

2.5 Preparatory Earthworks 
 
The earthworks initially comprised placement of a regulating layer, nominally 300mm thick, 
over the existing wastes. The regulating layer was prepared in a manner that provided a 
smooth, dry, clean and firm surface for the installation of the overlying geosynthetics layers.  
Any stones, sharp objects or other material within the bedding layer which could damage the 
regulating geosynthetics were removed.  
 

2.6 Leachate Seepage Collection Trench 
 
The leachate seepage collection trench was constructed to connect the lower geocomposite 
leachate seepage drainage layer beneath the cap to the existing leachate collection system.  
The trench was filled with free draining stone.  
 

2.7 Leachate Seepage Drainage Layer 
 
The lower geocomposite drainage layer is designed to collect leachate seepage below the 
capping system and direct this to the existing leachate collection system. The drainage layer 
comprised ABG pozidrain which is a cuspated HDPE core thermally bonded to a filter 
geotextile on both sides.  
 

2.8 Geomembrane 
 
A 1mm textured Linear Low Density Polyethylene (LLDPE) geomembrane, manufactured by 
GSE, was installed directly above the leachate seepage drainage layer.  Each panel and each 
seam was assessed for flaws. Non-destructive and destructive testing was undertaken on the 
seams.   
 

2.9 Geotextile Protection Layer 
 
Based on experience from previous phases a geotextile protection layer above the 
membrane was not used. Instead, the pozidrain used in the soil under-drainage layer 
provided both drainage and protection beneath a 300mm deep blinding layer comprised of 
graded 40mm soils. 
 

2.10 Soil Under-Drainage Layer 
 
The soil under-drainage layer was placed directly onto the LLDPE geomembrane. This 
comprised the same geocomposite material used for the leachate seepage drainage layer; 
ABG Pozidrain 6S250D/NW8.  
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2.11 Restoration Soils 
 
Restoration soils meeting the Specification were directly placed onto the soil under-drainage 
geocomposite.  These comprised a screened (<40mm) 300mm thick blinding layer overlain 
by a minimum of 700mm of restoration soils. 
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3 SITE PREPARATION 
 

3.1 Materials  
 
The material used in the regulating layer was sourced from arisings from works on the 
Sobell’s Sports Centre and new Aberdare High School in Aberdare.  Approximately 2,400 
tonnes was used.  
 
Three source evaluation tests and, thereafter, sampling at a frequency of 1 sample per 1000 
tonnes delivered was completed. The results of the testing of the regulating layer are 
summarised in Appendix 3 and summarised in Table 3-1. The test data confirms the 
regulating layer satisfied the Specification. 
 

Table 3-1 Comparison of Regulating Layer Properties with Specification 
Parameter Specification R01 R02 R03 

Particle Size Distribution 63mm 100% 100 100 100 
 40mm 50 to 100% 100 100 100 
 10mm 50 to 100% 79 75 82 
 2mm 30 to 100% 59 52 61 
 0.6mm 10-70% 45 42 50 
 
 

3.2 Placement and Acceptance 
 
The surface of the regulating layer upon which the geosynthetics were placed was prepared 
so that a uniform surface was achieved, as revealed by the survey in Figure 2.  The surface 
was smooth and firm and free of visible objects that may puncture the overlying 
geosynthetics.  
 
Eight measurements of smoothness and flatness were taken at a rate exceeding the 
requirement of 5 measurements per hectare as set out in the CQA report. No sharp angles in 
the subgrade exceeded 10mm under a 1000mm lath and no large rounded irregularity 
exceeded 50mm under the 3000mm lath. On this basis the subgrade was accepted by the 
CQA Monitor and Principal Contractor as shown by the records in Appendix 3. 
 
Throughout the deployment of the capping systems, Amgen ensured that a roller was 
available to smooth any sharp angles caused by the works. 
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4 LEACHATE BREAKOUT COLLECTION SYSTEM 
 
The leachate breakout collection trenches were constructed to connect the leachate breakout 
drainage layer beneath the cap to the existing leachate breakout collection system in 
adjacent phases. 
 

4.1 Materials  
 
The leachate drainage stone was supplied by Hanson’s and sourced from Penderyn quarry.  
A total of 179.98 tonnes were delivered as shown by records provided in Appendix 4. The 
suitability of the drainage stone was evaluated by undertaking three source evaluation tests 
with the results presented in Appendix 5 and summarised in Table 4-1. The test data 
confirms that the stone satisfied the Specification. 
 

Table 4-1 Comparison of Leachate Drainage Stone Properties with Specification 
Parameter 

Specification 
STO1 ST02 ST03 ST04 / 

 
2576 2577 2578 3508 / 

3251 
Particle Size Distribution 63mm 98-100% 100 100 100 100 

 40mm 80-100% 100 100 98 100 
 31.5mm 20-90% 88 83 81 90 
 20mm 0-20% 11 15 8 11 
 10mm 0-5% 2 1 1 1 

10% Fines >100Kn 200 190 180 190 
 
 

4.2 Placement and Acceptance 
 
The collection trenches comprised conventional ‘french drains’ constructed by excavating a 
450mm wide 600mm deep trench into the existing waste and regulating layer at the 
downslope edge of the works.  The alignment and levels of the trenches is shown on Figure 
2 and the elevation of the top of stone in Figure 3.  Each of the trenches were laid to a fall 
and joined similar trenches beneath previous phases. The trenches were constructed ahead 
of the main capping works.  Prior to backfilling, the pozidrain was placed against the 
downslope side of the trench.  The trench was then backfilled with drainage stone around a 
100mm OD perforated twinwall pipe.  The exposed pozidrain was then folded back over the 
filled trench and later connected to the leachate collection pozidrain deployed as part of the 
main capping works. 
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5 LEACHATE BREAKOUT DRAINAGE LAYER 
 
As noted in the correspondence in Appendix 2, as Phase 4A comprises the summit of the 
waste mass and a short section of shallow slope falling to existing capping systems there is 
limited potential for leachate to be generated, and once the works are complete this 
potential will be eliminated. In this context, the drainage layer is primarily providing 
protection for the overlying capping materials. 
 

5.1 Materials 
 
The leachate breakout drainage layer comprised ABG Pozidrain 6S250D/NW8. In addition to 
enabling leachate breakout to be managed, the pozidrain also provides a protective layer for 
the overlying LLDPE geomembrane.  
 

5.2 Manufacture and Testing 
 
The leachate breakout drainage layer comprises the same geocomposite as that used for the 
restoration soil under-drainage layer.  Accordingly, this section includes the materials used 
for both purposes. 
 
The manufacturer’s certificates of conformity and quality control data are included in 
Appendix 6. The conformance testing schedule called for the collection of 1 conformance 
sample for every 5000 m2 delivered to site. In total, 21 rolls (8316 m2) were delivered to site 
and 3 samples were collected and submitted to BICS laboratories for testing. The results of 
this conformance testing are presented in Appendix 7 and summarised in Table 5-1.  As can 
be seen, all of the test results meet the Specification. 
 

Table 5-1 Comparison of Conformance Test Results with Specification 

Property  Unit Specification 
Allowable 
Tolerance  
(in Value)  

Conformance test results 

GCP-04 GCP-14 GCP-21 

Static CBR Puncture 
resistance (geocomposite) N 3000  -20% 

 (2400) 3880 3770 4240 

Static CBR Puncture 
resistance (geotextile) N 1300 - 1900 1790 1870 

Tensile strength (md) 
(geocomposite) kN/m 19  -10% 

 (17.1) 24.6 24.5 25.7 

Tensile strength (md) 
(geotextile) kN/m 8 - 10.1 11 11.6 

Tensile strength (cmd) 
(geocomposite) kN/m 19  -10%  

(17.1) 28.5 23.1 25.1 

Tensile strength (cmd) 
(geotextile) kN/m 8 - 11.2 11 11.7 

In plane Water Flow @ 
100 kPa Pressure – 
Hydraulic Gradient =1.0 

l/m/sec 0.5  
(min average)  1.41 1.38 1.4 

In plane Water Flow @ 
200 kPa Pressure – 
Hydraulic Gradient =1.0 

l/m/sec 0.35 
(min average) - 0.98 1.04 1.02 

Pore size of geotextile mm 0.1 +/-30% 0.097 0.097 0.092 

NOTE:  MD – Machine direction, CMD – Cross   machine direction, 

 
 
 



  

 

  
1384r2v1d1014  Page 9 of 18 

5.3 Placement 
 
The leachate breakout pozidrain layer was installed in accordance with the manufacturer’s 
recommendations.  Geocomposite panels were installed free from tension or stress and 
without wrinkles or folds. The panels were rolled out into their final position and not dragged 
into position across the subgrade.  Adjacent sheets were leistered to provide a continuous 
layer suitable for membrane deployment.  The CQA Monitor observed all breakout layer 
deployment and can verify that the entire surface of Phase 4A was covered with a 
continuous layer. 
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6 GEOMEMBRANE LINING 
 

6.1 Materials 
 
The geomembrane used in the works comprised Ultraflex Texture manufactured by GSE.  
This is a 1mm thick, textured, linear low density polyethylene (LLDPE). 
 

6.2 Manufacture and Testing  
 
The geomembrane was manufactured and supplied by GSE Ltd. who also provided the 
specification sheets for the material and the MQC certificates for each individual roll. Welding 
rods were provided by Buxoplas. Copies of the manufacturer’s specification and quality 
control data are included in Appendix 8 and these demonstrate that the Manufacturing data 
indicates the material meets the manufacturers Specification.   
 
Conformance samples were taken from randomly selected rolls of the LLDPE delivered to site 
at a rate exceeding the testing requirement of 1 sample of every 5000m2 delivered. In total,  
3 rolls of the textured LLDPE (4380m2) were incorporated into the works.  The LLDPE 
samples were submitted for conformance testing to BICS Laboratories by the Contractor.  
Details of the rolls delivered, samples collected and conformance test results are presented 
in Appendix 4 and 9 with a summary provided in Table 6-1.  The test results indicate that the 
conformance samples meet the specification. 
 

Table 6-1 Comparison of Textured LLDPE Conformance Test Results with 
Specification 

Property 

 
Specification Conformance Test Certificates 

  1/3 IDG/1844 2/3 IDG/1847 3/3 IDG/1848 
Thickness 0.95mm (min. ave) 

0.90mm (lowest of 8 of 10) 
0.85mm (lowest individual of 10) 

1.03 1.03 1.04 

Density <0.939 g/cm3 0.919 0.918 0.919 
Asperity height >0.2mm 0.57 0.58 0.61 

Tensile properties 

 Break strength 12 N/mm 22.6 (MD)/21.8 (CD) 23.6 (MD)/19.9 (CD) 24.6 (MD)/21.8 (CD) 

Elongation at 
break 

250% 519 (MD)/499 (CD) 553 (MD)/485 (CD) 585 (MD)/533 (CD) 

Tear Resistance >100N 140 (MD)/150 (CD) 133 (MD)/139 (CD) 138 (MD)/134 (CD) 

Puncture 
Resistance 

>300N 411.7 416.1 432.9 

Carbon Black 
Content- % 

2.0 – 3.0% 2.39 2.36 2.56 

Carbon Black 
Dispersion 

9 in category 1 or 2 and one in 
Category 3 

1  1 1 

Oxidative 
induction time 

100 minutes 154 140 145 

NOTE:  MD – Machine direction, XD – Cross machine direction 
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6.3 Placement 
 
6.3.1 Geomembrane Panel Deployment  
 
The geomembrane was installed in accordance with the requirements set out in the 
Specification following acceptance of the regulating layer. All of the geomembrane was 
installed in two phases on 2 September and 25 September 2014 by approved plastic welding 
personnel from Celtic Lining. Some of the seams welded on 2 September were tested on the 
3 September. Approval certificates for each specialist are provided in Appendix 10 along with 
the Celtic Lining Method Statement. 
 
The geomembrane was installed as a series of panels, numbered sequentially in order of 
deployment.  The rolls were manoeuvred onto site with a 360 degree tracked excavator 
fitted with a spreader bar.  The geomembrane deployment was monitored and inspected, 
ensuring compliance with the details set out in the CQA plan and Specification.  Records 
relating to the seaming and checking of the geomembrane deployment are included in 
Appendix 11.  The finalised panel layout for the geomembrane is shown on Figure 4. 
 

6.4 Trial Seams 
 
Each seam welding machine carried out a trial seam at the start of each seaming period. 
Trial seams with a minimum length of 3m were prepared from off-cuts of geomembrane 
liner.  Six sample specimens, 25mm wide, were cut from trial seams and  tested in the field 
for peel and shear strength.  Had any of the samples failed then machinery adjustments 
would have been made and the testing repeated, but every trial seam during these works 
was successful. 
 

6.5 Fusion Welding 
 
Fusion welding, also known as wedge welding, was the principal technique used to weld the 
geomembrane for the lining works.  All fusion welds were inspected and tested as the works 
progressed.  
 

6.6 Extrusion Welding 
 
Extrusion welding was used on a small proportion of the seams, primarily at the junction 
between the new capping and the existing capping as it was not always possible to use 
fusion welders.  It was also necessary to use extrusion welds to form a seal between the 
LLDPE geomembrane and any site infrastructure required to protrude through the liner, such 
as existing gas wells.  All pipe boots fitted around the gas wells were fabricated on-site by 
the welding crew by welding a 600mm diameter annulus of geomembrane around the gas 
infrastructure, typically, 315mm diameter SDR 17 PE80 black pipe, with the annulus welded 
to the bottom of the pipe. The annulus between the landfill gas extraction pipe and the pipe 
boot was then filled with bentonite pellets by the gas extraction contractor.   
 
Buxoplas welding rods were used for all extrusion welds as they have a Melt Flow Index 
(MFI) compatible with the GSE LLDPE.  Extrusion welds were also performed for beaded 
repairs, three way joints and all repair patches.  Where extrusion welds were undertaken, 
the geomembrane was machine ground to enable the extruded weld to adhere effectively.  
Grinding was carried out carefully by the lining crew and observed by CQA staff to ensure 
the thickness of the membrane was not compromised. 
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6.7 LLDPE Walkover Inspection 
 
A walkover inspection of the fitted panels was undertaken by CQA staff prior to the panels 
being covered with the under-drainage layer. 
 

6.8 LLDPE Repairs 
 
Repairs to the geomembrane were undertaken during the liner installation.  All defects were 
repaired in accordance with the Specification.  
 
A total of 6 patched repairs were undertaken on the LLDPE geomembrane in addition to four 
small point defects.  The location of each repair is shown on Figure 4 and listed in Appendix 
11.   
 

6.9 Seam Testing  
 
Three methods of seam testing were used; non-destructive air pressure testing (APT’s) and 
non-destructive vacuum box testing were carried out in-situ and destructive tests were 
carried out on samples sent to the laboratory.  Non-destructive testing ensures the continuity 
and integrity of the seams is maintained, but provides no indication of the mechanical 
strength of the seam.  Therefore, destructive tests were necessary to quantify strength.  
Destructive samples were taken at the end of seams, where feasible, in order to avoid 
creating further holes which would require repair. 
 
6.9.1 Air Pressure Testing 
 
All fusion seams were subjected to air pressure testing in accordance with the Specification.  
 
The CQA staff supervised the air pressure testing of the seams.  A record of the air pressure 
tests is included in the panel deployment sheets in Appendix 11. 
 
6.9.2 Vacuum Box Testing 
 
Extrusion seams were tested using a Vacuum Box.  The testing was monitored by CQA staff 
and is recorded in the panel deployment sheets in Appendix 11.  No failures of extruded field 
seams were recorded. 
 
6.9.3 Destructive Testing 
 
Samples were cut from installed seams to provide a method of obtaining quantitative results 
for the seam strength.  Random seam locations were selected at positions specified by the 
CQA Engineer. The destructive samples were submitted to BICS Laboratories Ltd and the 
test results are presented in Appendix 12 and summarised in Table 6-2.  
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Table 6-2 Destructive Laboratory Test Results  
Sample 

ID 
Seam 

Reference Weld Type 
Welding Machine 

& Operator 
Peel (N/mm) Shear (N/mm) 

Mean Lowest Mean Lowest 
DS-1 P2/P3 Fusion CL11 & TH 14.2 12.8 16.8  16.6 
DS-2 P12/P13 Fusion CL11 & TH 14.1 12.1 16.4 16.1 
DS-3 P14/P16 Fusion CL9  & MD 14.3 13.1 16.5 16 
DS-4 P18/P19 Fusion CL9 & MD 14.2 12.3 16 15.9 
DS-5 P5/P6/EXIST Extrusion CL49 & SJ 12.4 11.1 15.5 14.4 

DS-6 
P21/P23/P22 
(overlapping 

existing) Fusion 

CL9 & SJ 

14.9 13.5 15.9 15.5 
DS-7 P23/EXIST Extrusion CL41 & SJ 16.5 15.9 16.3 15.9 
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7 SOIL UNDER-DRAINAGE LAYER  
 

7.1 Materials 
 
The soil under-drainage layer comprised ABG Pozidrain 6S250D/NW8.  In addition to 
enabling infiltration to be managed, the pozidrain also provided a protective layer for the 
underlying LLDPE geomembrane.   
 

7.2 Manufacture and Testing 
 
The pozidrain used for the soil under-drainage layer is the same as that used for the 
leachate breakout drainage layer. The Specification and conformance testing requirements 
for the pozidrain used in both elements of the works is the same and so the reader is 
referred to Section 5.2 which demonstrates that the pozidrain satisfies the requirements of 
the Specification. 
 

7.3 Placement 
 
The drainage layer geocomposite was installed in accordance with the manufacturer’s 
recommendations.  Geocomposite panels were installed free from tension or stress and 
without wrinkles or folds. The panels were rolled out into their final position and not dragged 
into position across the subgrade except where necessary to obtain the correct overlap with 
adjacent sheets. 
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8 RESTORATION SOILS 
 
A minimum of 700mm of restoration soil was placed above a 300mm blinding layer of 
selected finer material in order to offer greater protection to the underlying membrane. 
 

8.1 Materials 
 
The restoration soils comprised on site screened soil from the construction works associated 
with the new Anaerobic Digester Plant. 
 
Each source was evaluated, prior to the soil being imported to the site stockpile by the 
collection and analysis of 3 samples, with further samples collected at a rate of 1 sample 
every 2000 tonnes delivered. All of the soils were free of any visible timber, metal or similar 
material with the potential to penetrate the capping system.  A stockpile of material was 
maintained on site for use in the works.  
 
Test results relating to the soil used in the works are included in Appendix 13 and a 
summary provided in Tables 8-1 and 8-2. The test data reveals that the blinding layer met 
the grading Specification and the chemical leachate characteristics indicate the material is 
inert, apart from a single marginal exceedance of the antimony threshold. 
 

Table 8-1  Comparison of Blinding Layer Properties with Specification 
Parameter Specification B01 B02 B03 

Particle Size Distribution 

40mm 100% 100 100 100 
10mm 50 to 100% 80 75 80 
2mm 30 to 100% 55 53 59 
0.6mm 10-70% 45 44 48 

 
 

Table 8-2  Comparison of Restoration Soil Leachate Properties with Specification 
  Soil Test Results 

    2877755 2877756 2877757 2877758 

Parameter Specification S1 S2 AD1 AD2 

Arsenic 0.5 0.0985 0.1 0.0201 0.0257 

Barium 20 0.474 0.368 0.303 0.183 

Cadmium 0.04 <0.001 <0.001 <0.001 <0.001 

Chromium 0.5 0.00951 0.0178 <0.00645 <0.00851 

Copper 2 0.274 0.251 0.0242 0.027 

Mercury 0.01 <0.000116 <0.000116 <0.000116 <0.000116 

Molybdenum 0.5 0.296 0.162 0.0625 0.0587 

Nickel 0.4 0.0512 0.0402 <0.0124 0.0139 

Lead 0.5 <0.02 <0.02 <0.02 <0.02 

Antimony 0.06 0.0723 0.0577 <0.0109 0.0108 

Selenium 0.1 <0.0193 <0.0159 0.0233 0.02 

zinc 4 0.0364 <0.0343 <0.0364 <0.0340 

Chloride 800 <217 <130 <100 <103 

Fluoride 10 9.45 8.2 7.17 6.13 

Sulphate 1000 968 756 640 686 

Dissolved Organic Carbon (DOC)  500 70.8 81.4 19.2 26.1 

Total Dissolved Solids (TDS) 4000 2610 1930 1660 1530 

NOTE:  All data reported as mg/kg at 10:1 liquid / solid ratio based on two stage leaching as per 12457:3  
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8.2 Placement 
 
Suitable soils meeting the requirements of the Specification were placed directly over the 
upper drainage geocomposite following the placement of a blinding layer which was 
screened from the stockpile of restoration soils. The restoration soil placement was 
undertaken in such a way that the material did not damage the underlying capping system. 
 
Soils were placed in a single loose lift with light compaction being achieved by the machine 
tracks.  Compaction plant was not used.  Placement typically commenced at the base of the 
slope and moved progressively uphill once the working edge had first been secured. The 
total thickness of the restoration soil layer is illustrated by the isopachyte contours in Figure 
5. 
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9 PROBLEMS DURING CONSTRUCTION  
 
There were no problems during construction. 
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10 CERTIFICATION 
 

10.1 Earthworks 
 
It is confirmed on the basis of the inspection reported that the earthworks were completed in 
accordance with the Specification.   
 

10.2 Leachate Seepage Drainage Layer   
 
It is confirmed on the basis of the inspection and testing, completed and reported, that the 
drainage layer has been installed in accordance with the Specification and CQA Plan.   
 

10.3 Geomembrane  
 
It is confirmed on the basis of the inspection and testing, completed and reported, that the 
LLDPE lining geomembrane has been installed in accordance with the Specification and CQA 
Plan.   
 

10.4 Soil Under-Drainage Layer 
 
It is confirmed on the basis of the inspection and testing completed and reported, that the 
under-drainage layer has been installed in accordance with the Specification and CQA plan.  
 

10.5 Restoration Soils 
 
It is confirmed on the basis of the inspection and testing completed and reported, that the 
restoration soils have been placed in accordance with the Specification and CQA plan.  
 

10.6 Verification 
 
Based on the CQA inspection and testing undertaken at the site and the records available, it 
is confirmed that the capping works have been completed in accordance with the principles 
and requirements of the Specification and CQA Plan. 
 

10.7 Signatures 
 
I can confirm that I am satisfied that the Works have been constructed in accordance with 
the Design Specification and CQA Plan. 
 
 
 
 
 
 
Stephen Benjamin Rees 
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Geotechnology Limited, Ty Coed, Cefn−yr−Allt, Aberdulais, Neath, SA10 8HE 
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Natural Resources Wales   File Name:  1384ltresponse 
Ty Cambria 
29 Newport Road 
Cardiff 
CF24 0TP      15 August 2014 
 
 
FAO:  Peter Stanley 
 
 
Dear Peter,  
 
 
Re:  CQA Method Statement and Quality Plan Phase 4A Capping Works 
 
 
Having received your comments on the above document I see that your review has identified 2 
aspects that require further consideration:  the composition of the regulating layer and the 
placement of the geocomposite. 
 
Ceri has identified where the details of the contractors panel layout and method of working have 
been discussed and I understand that you are satisfied with this. 
 
1. Regulating Layer 
 
The proposed capping system does not rest directly on the completed waste surface but rests on a 
regulating layer placed with the principal objective of protecting the geosynthetic elements from 
damage.  The regulating layer comprises a soil type material which can be compacted to a firm 
smooth surface ready to accept the overlying geosynthetic layers.  It has to be smooth, contain no 
abrupt changes in level and it must be sufficiently firm to allow earthmoving plant to move over it 
to deploy the capping system.   
 
Where required, the regulating layer may need to transmit leachate breakout from the waste mass 
to the lower geosynthetic drainage layer.  On significant slopes, there may be multiple and 
significant breakouts and it is desirable to collect these into the lower geocomposite drainage 
layer.  
 
The capping works proposed for Phase 4A do not contain any steep or significant slopes.   The 
works area comprises the summit of the waste mass and a short section of shallow slope falling to 
previous capping works.  When completed, the works will be bounded on three sides by existing 
capping systems and therefore the potential for leachate to be generated in this part of the site 
will be eliminated.  For this reason, the secondary drainage function of the regulating layer is not 
important for these works.  As a result, the grading acceptability window has been widened to 
allow fines and cohesive materials to be used.  In the event that cohesive materials are used, then 



 
 
 
 
the requirement for a firm surface with a stated shear strength will ensure that the material 
performance is suitable.  Given the very shallow slopes (12.5 degrees) over a small proportion of 
the footprint of these works the presence of clay materials with shear strengths exceeding 50 kPa 
is not considered detrimental to stability in any way.   
 
On the 2 July 2014 I carried out an inspection of the works area and I can confirm that at the time 
there were no visible leachate seepages. The capping works are likely to be undertaken in the near 
future and therefore I do not expect leachate breakout beneath the cap to be an issue of any 
consequence.   
 
The cross section which shows waste material placed over restoration soils has been included to 
show how a small, limited area of accidental over-tipping is to be addressed.  By using this detail, 
the excavation of a block of waste and restoration soil can be avoided.  As the area of over-tipping 
is very small and the capping system will completely cover it there is little prospect of leachate 
pressure developing at the interface location identified on your diagram.   
 
2. Placement of Lower Geocomposite 
 
I can confirm that the lower geocomposite shingling is as shown on the design drawings.  The text 
referring to overlaps should refer to underlaps for the lower geocomposite (and overlaps only for 
the upper geocomposite).  The relevant page will be amended.   
 
The first cross section on Figure 3 shows that the lower drainage composite for the current works 
drains into the leachate collection drain for the current works and to ensure that this is the case, a 
flap of geocomposite is brought up the downslope side of the trench and laps over the lower 
geocomposite.  For clarity, the geomembrane in the existing anchor trench has been omitted; the 
existing geomembrane is shown to terminate just above the left hand edge of the anchor trench 
as this is where it has been cut.  The existing lower geocomposite from the previous phase is then 
underlapped by a filler piece which covers the anchor trench and laps over the new leachate 
collection trench.  This ensures that the toe of the new membrane is protected and is under-
drained. 
 
I hope these further details clarify our intentions.  If you need further details, please do not 
hesitate to contact me. 
 
Yours faithfully, 
GEOTECHNOLOGY 
 

 
 
 
 
 
 

Ewan Thomas 
Director 
 



Tŷ Cambria      29 Heol Casnewydd      Caerdydd       CF24 0TP 

Cambria House      29 Newport Road       Cardiff       CF24 0TP 
Croesewir gohebiaeth yn y Gymraeg a’r Saesneg 
Correspondence welcomed in Welsh and English 

 
 
 
 
 
 
 
 

  

 
Amgen Cymru Ltd 
Bryn Pica 
Llwycoed 
Aberdare 
CF44 0BX 
 
FAO Ceri Evans 
 
11th August 2014 
 
 
Re: CQA Method Statement & Quality Plan Phase 4A Capping Works 
 
Many thanks for providing the following document:- 
 
Geotechnology. July 2014. CQA Method Statement and Quality Plan. Phase 4A Capping 
Works. Bryn Pica Landfill Site.  Rep No. 1384r1v1d0714 
 
Having reviewed the document there are two key aspects that would aid clarity, prior to 
agreement of the proposed works. I also didn’t pick up on agreement with the Contractors 
proposed panel layout design or method of working, which I would have anticipated. 
 

1. Regulating Layer 
 
This element is intended to provide a smooth unyielding surface on which to place the 
lower geocomposite layer.  It is also noted (Section 2, paragraph 6) that the purpose of the 
lower geocomposite is to aid discharge of perched leachate. 
 

 
 
If this is the case, one would expect perhaps less fines (silt and clay) upper limit in the 
regulating layer than the 70% identified in Table 2.  This could easily enable classifying 
soils  as silts or clays.  Within section 3.3.3 there is reference to clays 
 

 
  

Ein cyf/Our ref: 2014.08.11 lr GSc-
AC P4A capping 
Eich cyf/Your ref: 
 
Tŷ Cambria 
29 Newport Road 
Cardiff 
CF24 0TP 
 
Ebost/Email: 
peter.stanley@cyfoethnaturiolcymru.gov.uk  
Ffôn/Phone: 03000 654482 

 

mailto:peter.stanley@cyfoethnaturiolcymru.gov.uk
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The previous Phase 3B capping works had a different specification of less than 20% 
passing the 0.6mm sieve. That would enable the material to have a coarser composition 
and allowing easier transfer of leachate.  I appreciate that some of the previous CQA 
actual PSD sampling analysis had indicated broadly 50% not achieving this value, but only 
one sample that was in excess of 30%.  Bearing in mind the protection afforded by the 
proposed geocomposite and a wish to allow leachate breakout layers to be captured to 
drain, could the engineer qualify this slight change and confirm compliance with the SRA? 
 
The cross sections in Figure 3 (below) indicate waste placed on restoration soils.  If the 
regulating layer is a silt/clay at the waste/Phase 1 restoration layer/regulating layer 
interface (below), leachate pressure may start to increase.  I would welcome explanation 
or discussion here. 
 

   
  

2. Placement of Lower Geocomposite 
 
Bearing in mind the intention of this medium to help facilitate leachate drainage, I am 
surprised in 3.4.3 that it is intended to either lap the up gradient lower geocomposite on top 
of the down gradient lower geocomposite. 
 

 
 
It is appreciated in 3.4.5 that an allowance is made to butt the cores against each other at 
the down gradient join, however it is also mentioned that they are allowed to overlap like 
roof slates/shingle.  This area remains a concern for the lower geocomposite layer as in 
theory, while allowing the safe collection of generated gas, it has the potential to allow 
leachate to be conveyed onto the upper face of the geocomposite.  I expect the 
geocomposite to be Pozidrain or equivalent and the manufacturers recommendations 
(Goran Erak confirmed this) is to butt the core sections and not overlap them down 

Interface 
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gradient.  There is a potential for leachate to flow in a planar motion on this down gradient 
surface, as the free draining cuspated surface is on the lower side.   
 
It is feasible this is a cut and paste error as the cross sections above and below appear to 
shows underlapping lower geocomposite layers. 
 
The first cross section in Figure 3 (Section C-C’ below LHS), is also a little confusing with 
the location of the down gradient geomembrane in the existing anchor trench.  The means 
of leachate drainage in the lower geocomposite around the fillet and top of anchor trench is 
therefore unclear.  Could this detail be clarified please?  
 
 

       
 
I do hope the details expressed are clearly and that these issues can be easily resolved, 
however should you wish to discuss, please contact me. 
 
Yours sincerely 
 
 
Peter Stanley 
Geotechnical Engineer 
Geoscience 

Fillet section 
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