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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.

1384r2v1d1014 Page 1 of 18



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/NWS8.
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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 RO1 RO2 RO3
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 STO1 STO2 STO3 ST04 /
Specification 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.

51 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.

52 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 m? delivered to site. In total, 21 rolls (8316 m?) 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

Allowable Conformance test results
Property Unit Specification Tolerance

(in Value) GCP-04 GCP-14 GCP-21
Static CBR Puncture -20%
resistance (geocomposite) N 3000 (2400) 3880 3770 4240
Static CBR Puncture N 1300 . 1900 1790 1870
resistance (geotextile)
Tensile strength (md) -10%
(geocomposite) kN/m 19 17.1) 24.6 24.5 25.7
Tensile s_trength (md) KN/m 8 ) 101 11 11.6
(geotextile)
Tensile strength (cmd) -10%
(geocomposite) kN/m 19 a7.1) 28.5 23.1 25.1
Tensile strength (cmd) KN/m 8 ; 112 11 117
(geotextile)
In plane Water Flow @ 05
100 kPa Pressure — I/m/sec Lo 1.41 1.38 1.4
Hydraulic Gradient =1.0 (min average)
In plane Water Flow @ 0.35
200 kPa Pressure — I/m/sec . - 0.98 1.04 1.02
Hydraulic Gradient =1.0 (min average)
Pore size of geotextile mm 0.1 +/-30% 0.097 0.097 0.092

NOTE: MD — Machine direction, CMD — Cross machine direction,
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53 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 Imm 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 5000m? delivered. In total,
3 rolls of the textured LLDPE (4380m?) 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
1/31DG/1844 2/31DG/1847 3/31DG/1848
Thickness 0.95mm (min. ave) 1.03 1.03 1.04
0.90mm (lowest of 8 of 10)
0.85mm (lowest individual of 10)
Density <0.939 g/cm® 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 250% 519 (MD)/499 (CD) 553 (MD)/485 (CD) 585 (MD)/533 (CD)
break
Tear Resistance >100N 140 (MD)/150 (CD) 133 (MD)/139 (CD) 138 (MD)/134 (CD)
Puncture >300N 411.7 416.1 432.9
Resistance
Carbon Black 2.0 -3.0% 2.39 2.36 2.56
Content- %
Carbon Black 9 in category 1 or 2 and one in 1 1 1
Dispersion Category 3
Oxidative 100 minutes 154 140 145
induction time

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 sesams 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.

1384r2v1d1014 Page 12 of 18



Table 6-2 Destructive Laboratory Test Results

Sample Seam Welding Machine Peel (N/mm) Shear (N/mm)
1D Reference Weld Type & Operator 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
P21/P23/P22 CL9 & SJ

DS-6 (overlapping

existing) Fusion 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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4 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 BO1 B0O2 BO3
40mm 100% 100 100 100
. . C 10mm 50 to 100% 80 75 80
Particle Size Distribution omm 30 t0 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 | am satisfied that the Works have been constructed in accordance with
the Design Specification and CQA Plan.

Shi,

Stephen Benjamin Rees
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Figure 1 Extent of Capping Scheme
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Figure 2 Regulating Layer and Leachate Drainage Pipework
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Figure 3 Regulating Layer and Leachate Drainage Stone

Revision 0 1384rlv1d1014 Figure 3 Scale 1:750



Figure 4 HDPE Panel Layout
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CGeO

TECHNOLOGY

Geotechnology Limited, Ty Coed, Cefn-yr-Allt, Aberdulais, Neath, SA10 8HE
Telephone 01639 775293 Fax 01639 779173

Natural Resources Wales File Name: 1384ltresponse
Ty Cambria

29 Newport Road

Cardiff

CF24 OTP 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 | 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 | 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

S S,

& 150 2 G ical and Envi tal Enineeri hvsi 4 Geochemi g 150 B
W\ o007 /) eotechnical and Environmen ngineering, Geophysics and Geochemistry D\ o0z /7
‘*Egg‘k;’ Geoiechnology Limiled is registered in England and Wales Number 6497727 ‘”g;ﬁ/

Ewan Thomas 01639 775293 Arwel Jones 01792 414294 Jo Themas 01639 775293 Ben Rees 01269 596737
ewanthomas@geotechnology.net arweliones@nectechnology.net  jothomas@geotechnology.net  benrees@oectechnology.net



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 | carried out an inspection of the works area and | 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 | 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

J

Ewan Thomas
Director
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FAO Ceri Evans

11™ 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 N°. 1384r1v1d0714

Having reviewed the document there are two key aspects that would aid clarity, prior to
agreement of the proposed works. | also didn’t pick up on agreement with the Contractors
proposed panel layout design or method of working, which | 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.

The lower geocomposite will discharge any perched leachate beneath the cap into the
leachate drainage infrastructure, whilst the upper geocomposite will discharge percolating
rainwater into the surface water collection system. The lower geocomposite will be placed
upon a compacted smooth regulating layer comprising imported screened soil whilst the

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

surface. For clays the shear strength of the clay should be >50kN/m? to ensure that
no movement will occur during or after placement of the restoration soils

Ty 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


mailto:peter.stanley@cyfoethnaturiolcymru.gov.uk

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. | 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. | would welcome explanation
or discussion here.

N AP R TR
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- Interface

2. Placement of Lower Geocomposite

Bearing in mind the intention of this medium to help facilitate leachate drainage, | 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.

restoration soil layer. The lower edge shall be lapped onto the leachate drainage
geocomposite from previous phases.

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. | 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

www.naturalresourceswales.gov.uk
www.cyfoethnaturiolcymru.gov.uk Page 2 of 3



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?

Fillet section

— L e
LT

e LI

— L TR G T T
R R LT

L ORI SR B WECh TRECH I 1 e
BN AMCHIN SEH B PRI TV VAL U [R5 U L ISR R |
. o LA AL LN T A THR INTLS BN TP LRACHATE DA

TYPICAL SECTION C -C TIE-IN T EXISTING PHASE 1 CAP DETAIL

(LT PE

| 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

www.naturalresourceswales.gov.uk
www.cyfoethnaturiolcymru.gov.uk Page 3 of 3



CQA VALIDATION
REPORT

PHASE 3B
CAPPING WORKS

Bryn Pica Landfill Site

Appendix 3
Regulating Layer
Assessment and

Test Results
Report Number 1384rivid1014



ssed Y/N 97 v $102/60/20

paJe Bujjor uabury ssed /N 81 o +102/60/20
ssed /N 1€ Z £l v102/60/20
ssed YIN 8c L €T $102/60/20
ssed V/N 6 v 11 ¥102/60/20
Ssed YIN 8 €11 $10Z/60/20
S8Ed YIN 9 1 $102/60/20
eale Buljos usbuwy ssed V/IN L TT11 +102/60/20

ON UOD-UON WBWIWION lled/ssed (pbua.ns (e we (e Wi UoIE0T

19Ae] Bunenboy Vi edid ulig

ADOTONHOEL

OO

pP1023Y UonRIPUO) DeLINS

g R



’)mV:Gn\
!

—— Subgrade Acceptance Record CQA3

TECHNOLOGY

Bryn Pica Phase 4A 2 f(//j,'

| : Area_ of Subgrade Under Cons:deratlon
,q L;% L e /std
ek,

The subgrade for the geosynthetic elements has been prepared in accordance with the Specification
and its surface has been inspected visually. Testing has confirmed that this part of the subgrade
has an acceptably smooth finish and survey work has shown the surface has been prepared to the
correct line and level. There is no evidence of soft spots, ponded water, ice, snow, frozen ground,
peat, vegetation, stones, rocks or any protrusions,

Both the CQA Engineer and the Contractors Representative consider that the area is suitable for

lining works to proceed and the Contractor accepts responsibility to maintain the subgrade in this
condition until covered with lining materials.

Contractor
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TECHNCOLOGY

Subgrade Acceptance Record

CQA3

Slte' Bryn Pica Phase 4A

Date:

2579 4

Area of Suhgrad‘_"_": Under Consmeratlon

igz /67 | err

peat, vegetation, stones, rocks or any protrusions.

condition until covered with fining materials.

The subgrade for the geosynthetic elements has been prepared in accordance with the Specification
and its surface has been inspected visually. Testing has confirmed that this part of the subgrade
has an acceptably smooth finish and survey work has shown the surface has been prepared to the
correct line and level, There is no evidence of soft spots, ponded water, ice, snow, frozen ground,

Both the CQA Engineer and the Contractors Representative consider that the area is suitable for
lining works to proceed and the Contractor accepts responsibility to maintain the subgrade in this




TEST REPORT
PARTICLE SIZE DISTRIBUTION ANALYSIS

BS 1377:Part 2:1990: Clause 9.2 /9.4

Project No:

D4114-14 Client: Amgen Cymru

Project Name: Bryn Pica Address: Bryn Pica
Liwydcoed

ATS Sample No: 3075 égifaogx

Site Ref / Hole ID: R@&1 Depth (m):

Sample No: Sample Type: Bulk

Sampling Certificaie No Material Description: Brown grey very clayey very sandy

Received: GRAVEL

Location in Wotks:  Unknown Material Source: N/A

Date Sampled: Unknown Material Supplier: N/A

Sampled By: Client Specification: BS1377

Date Received: 19 June 2014 Date Tested: 09 July 2014

Test Resuits

Sieving Preparation / Pretreatment
Patticle Size . Sieve: Pre dried
% Passing "
mm Pipatle:
125 100
90 100
75 100 00 ~J o
63 100 90
50 100 80 o A
375 100 -
28 99 70 : - — -
20 92 2 - i -
14 g5 @ 0
10 79 o g
6.3 71 5 <13
5.0 69 S 40 — 7 =
3.35 64 &
30 :
2.00 59 S e R R TR R L] e R BER e
1.18 52 20
0.600 45 10 : :
0.425 42 - bii ]
0.300 37 o /e - . :
0.2492 33 0.01 0.1 i 10 100 1000
0.150 30 Particle Size mm
0.063 23
—__ Sedimentation Sample Portions Particle Density Mg/m3 Uniformity Coefficient
Particle Size . Cobbles / Boulders 0
% Passing N/A
mm Gravel 41 D../ D
0.0201 Sand 36 Dry mas of sample, kg g0 7 =10
0.0080 .
T0050 Silt / Clay 23 8.5 N/A
Remarks: Material does not comply with Table 2 of clients specification due to the amount of material passing the 0.6mm sleve.
. . Approver Date Fig
QA Ret. Apex Testing Solutions P{ Mos
PR , . ool 11/07/2014
. Sturml Way, Vilage Farim Iadustrial Esl, Pyle, Bridgend,
--B81377 -2 A S CF33 68Z PSD
Rev 3.0 Tol: 01656 746762 Fax: 01656 749096 L Maiden, Laboratory Supervisor




TEST REPORT
PARTICLE SIZE DISTRIBUTION ANALYSIS
BS 1377:Part 2:1990: Clause 9.2/ 9.4

¢

Project No: D4114-14 Client: Amgen Cymru
Project Name: Bryn Pica Address: Bryn Pica
Liwydcoed
Aberdare
ATS Sampie No: 3076 CF44 0BX
Site Ref / Hole iD: R@2 Depth (m):
Sample No: Sample Type: Bulk
Sampling Cerlificate No Material Description: Brown grey very clayey very sandy
Received: GRAVEL
Location in Works: Unknown Material Source: N/A
( Date Sampled: Unknown Material Supplier: N/A
Sampled By: Client Specification: BS1377
Date Received: 19 June 2014 Date Tested: 09 July 2014
Test Results
Sleving Preparation / Pretreatment
Particle Size % Passing Svleve:' Pre dried
mm Pipeite:
125 100
90 100
75 100 100 ) o e o I y R R R N e e Bl
53 100 9p F—= B g
50 100 %0 AR
37.5 100 e
28 99 0
20 92 2 - /
14 82 2 T A
5 5 £ - =
6.3 66 S oh e e
5.0 63 2 40—
o
2,00 b2 B e 5
1.18 47 2 3 :
0500 2 0 ~
0.425 39 B 5 .
0.300 35 4 J S o s 8 D 4 e S s S
0.212 31 0.0t 0.1 1 10 100 1000
0.150 28 Pariicle Size mm
0.063 22
i ‘Sedlmentalion Sample Portions Particle Density Mg/m3 Uniformity Coefficient
Particle Size . Cobbles / Boulders 0
% Passing N/A
mm Gravel 48 Dot/ D
0.0201 Sand 30 Dry mas of sample, kg 807 =10
0.0060 .
00050 Silt/ Clay 22 111 MIA
Remarks: Material does not comply with Table 2 of clients specification due to the amount of material passing the ¢.6mm sieva.
. . Approver Date Fig
QA Ref. Apex Testing Solutions py
Sturmi Way, Vitage Farm Industrial Est, Pyls, Bridgend, 3 K AL i 11/07/2014
- B31377-2 A S CF336BZ PSD
Rev 3.0 Tek 01656 746762  Fax: 01656 748086 L Maiden, Laboratory Supervisor




TEST REPORT
PARTICLE SIZE DISTRIBUTION ANALYSIS
BS 1377:Part 2:1990: Clause 9.2/ 9.4

Project No: D4114-14 Client: Amgen Cymru
Project Name: Bryn Pica Address: Bryn Pica
Llwydcoed
Aberdare
ATS Sample No: 3250 CF44 OBX
Site Ref / Hole ID: R&3 Depth {m):
Sample No: Sample Type: Bulk
Sampling Certificate No Material Description: Brown very silty very sandy
Received: GRAVEL
Location in Works: Unknown Material Source: N/A
Date Sampled: Unknown Material Supplier: N/A
Sampled By: Client Specification: BS1377
Date Received: 14 July 2014 Date Tested: 25 Jduly 2014
Test Results
Sieving Preparation / Pretreatment
Particle Size , Sieve: Pre dried
% Passing -
mm Pipeite:
125 100
90 100 106 ‘ . _
75 100 G e 1 i S a
5 To0 N e 8 e im0 7
50 100 80 REY
375 100 A ——
28 100 70 4= 2
20 95 2 B
14 88 g
10 82 & 54
6.3 74 g, -
5.0 71 5 4
[« 2
3.35 66 30 f————
2.00 61
1.18 55 20
0,500 %0 o
0.425 47 R i
0-300 43 ﬂ ........... { ! e ot B 1 Pt ey i
0.212 20 0.01 0.1 1 10 100 1000
0.150 37 Particle Size mm
0.083 30
: §edimentalion . Sample Portions Particle Density Mg/m3 Uniformity Coefficient
Particle Size ) Cobbles / Boulders 0
% Passing N/A
mm Gravel 39 D../ D
0.0201 Sand 36 Dry mas of sample, kg 507 =10
s Silt / Glay 30 8.3 NiA
Remarks:
. . Approver Date Fig
_ QARet. Apex Testing Solutions K Moe
N . ' Al 04/08/2014
Sturmi Way, Village Farm Indusirial Esl, Pyle, Bridgend,
- BS1ar7 -2 A S CF.';?GB; e e
Rev 3.0 Tel: 91656 746762  Fax: D1656 749096 L Maiden, Laboratory Supervisor
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Pyl Subgrade Acceptance Record CQA3

TECHNOLOGY

Bryn Pica Phase 4A 2/6[ //4,'

N ' -~ Area of Subgrade Under Consideration
A hlle pmee pipcd
week. ‘

The subgrade for the geosynthetic elements has been prepared in accordance with the Specification
and its surface has been Inspected visually. Testing has confirmed that this part of the subgrade
has an acceptably smooth finish and survey work has shown the surface has been prepared to the
cotrect line and level, There is no evidence of soft spots, ponded water, ice, show, frozen ground,
peat, vegetation, stones, rocks or any protrusions.

Both the CQA Engineer and the Contractors Representative consider that the area is suitable forf
lining works to proceed and the Contractor accepts responsibility to maintain the subgrade in this
condition untif covered with lining materials.

L NN 175

Contractor 6@\’\ (:;A Vo7 C% W
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Pyl Subgrade Acceptance Record CQA3

TECHNOLOGY

The subgrade for the geosynthetic elements has been prepared ih accordance with the Specification
and its surface has been inspected visually. Testing has confirmed that this part of the subgrade
has an acceptably smooth finish and survey work has shown the surface has been prepared to the
correct line and level, There is no evidence of soft spots, ponded water, ice, snow, frozen ground,
peat, vegetation, stones, rocks or any protrusions.

Beth the CQA Engineer and the Contractors Representative consmier that the area is suitable for
lining works to proceed and the Contractor accepts responsibility to maintain the subgrade in this
condition untH covered with lining materials.
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Subgrade Acceptance Record CQA3

e

TECHNOLOGRY

25/9 4

Bryn Pica Phase 4A

" Area of Subgrade Under Consideration

| 6& | éiﬂg{. i

The subgrade for the geosynthetic elements has been prepared In accordance with the Specification
and its surface has been inspected visually. Testing has confirmed that this part of the subgrade
has an acceptably smooth finish and survey work has shown the surface has been prepared to the
correct line and level. There is no evidence of soft spots, ponded water, ice, snow, frozen ground,
peat, vegetation, stones, rocks or any protrusions.

Both the CQA Engineer and the Contractors Representative consider that the area is suitable for
lining works to proceed and the Contractor accepts responsibllity to maintain the subgrade in this

condition until covered with lining materials.
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Shipping Order — Packing List — Original - Not Negotiable Pago 1 of 1

: ! GSE Lining Technotagy GmbH Warboys, HUNTINGDON
ENVIRONMEMNTAL" Number VKL+105465

Voucher VKL+106466

Received at Warboys, HUNTINGDON from GSE Lining Technology GmibH the property descelbad below, In apparent goed order, except as noled {conlents and condibion of packages unknown), merked,
oonslgned, and destined as indicatad below, which said Casier agress lo cary lo the place of delh.'a? al sald deslinatlon, It is mulusily agreed as fo zach Camer of ail of any said pmpes({.)gvnr afl or any porion o
said rouls jo destination, and as jo each FBM at any lima iterested In all or any of said properly, thalevary servca parformed hereunder Shali be subject to the rales and contraet agread 10 in 'mil!n?(by £ Lining
Technolo?ly GmbH and Carrier. GSE Lining Technoloy GmbH's obligalion Lo pay freight charges for the shipment fs condiioned ur {13 the existence of & separale willen contact with the Carvier irangporting tha

. freight and (2} the Carrier's neme appearing on (his Bill of Lading, and other carrdsrs must look salely o a party oiher han GSE Uning Technology GmbH for payment,
. CELTIC LINING Ltd. Ship date:
: g ate:  Jan 22, 2014
Ship to Bryn Pica Landfill Site P ’
Amgen Cymru/Cynon Valley Waste Disposal Branch plant: 1815
Liwydcoad
Aberdare ' Sales order:  VK104359
CF44 0BX Rhondda Cynon Taf
Shipping instrEaatdritain
Line no. 232?333 Product code Unit Kind of Package, Dsacrlgﬂzg};{&:icles, Spocial Marks and waklggm Projoct
16,054,560 1LDT-100AM-BBB-V-00 |sqm gSSEnLJgrgglz%\éo'lé%x[ured 1.0 mm 17.602,00 Frolghl charges are prepaid
unless marked collect,
i 420051761 GSE UtraFlex Textured 1.0 mm 1.646,00
2 | 1 420051763 GSE UitraFlex Textured 1.0 mm 1842000 Check box if. collecl
3 420051766 (GSE UltraFlex Textured 1.¢ mm 1.646,00 l:]
4 420051774 GSE UltraFlex Texiurod 1.0 mm 1.648,00
5 420051775 GSE UlraFiex Textured 1.0 mm 1.644,00] Cusiomes FO number
8 420051780 GSE UliraFlex Textured 1.0 mm 1.848,00 Bryn Pica LFS
7 420051844 GSE UliraFlex Textured 1.0 mm 1.646,00
{f thls shipment is to be
8 420061847 GSE UllraFlex Textured 1.0 mm 1.640,00}  delivered to conslgnee,
9 420051848 GSE UltraFlex Textured 1.0 mm 1836,00 | o 11
10 420051875 GSE UltraFlex Texlured 1.0 mm 1.682,00 | ¢aror may dectine (o defiver
thia shipmenl wilkout payment
11 420051877 G3E UltraFlex Textured 1.0 mm 1.654,00 of frelpht and &% olhar lawiul
charges.
Slgnature of Consignor
Local Voriflcation Slgned
P
T X
PRO Number
(L1 SNAD ukio1060
A . e A Seal numbers
(LS
s, / ) , Foret Truckers P.O. ¥
Total gquantity: 16.054,50 Total ineight: 18.100,00 POEAC
Carrler name; Manchett's Transport LTD)
Carrier signature:
{ ) : Date:

GSE 7.5.5-007 Original : REV02 - Date 06/12/01
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ABG Limited .
£7 « Meltham Mills Road « Meltham
#\Welst Yorkshire « HDS 405

Tal: +44 (0) 1484 852992

Fax: +44 (0) 1484 854048

E-Mail:  admin@abgiid.com
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VAT Reg. No, 516 3765 43

DELIVERY NOTE
No. DH 33538

. 31k

!yuimbw b

AccountTo:  Celtic Lining Lid Beliver To: Celtic Lining i.td
Forest View Bryn Fica Landfill Site
Banalog Terrace Liwydooed
Hollybush Abderdare
Blackwood CF44 0BX
Newport
NP12 05F
Referance MEL JONES Tel: 01495 227 477
Despatch Date 26 Mar 2014 Special Instructions;
Your Order Ne, TBC Site contact Mei Jones 07974 374390
Our Order No. 32470 '
f;‘a[riel‘ (‘5",}} M“&W‘*’b
7 Quant Quantily :
Ordare?il Delivered Degaription
8316.000 8316.000 | Pozidrain 65250D/NWE 1
4.4m x 90m - -
21 rofls. - R L\JEC"G{% f zﬁm RV | “'
Defivered Prica e ’Z" ‘5" % 5’

erﬂq '4:7,' %q -
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£ UNLOADING SLINGS

» Slings are supplied for the safe off loading of ABG Ltd

rolls. ‘
» The slings are designed for single use for removing

rolls from the delivery vehicie to an appropriate site

storage location. . T
» The slings are not for use in transporting the product

around the site.
» ABG Ltd will not be fia
after initial unioading.

ABGLTD.E7 MELTHAM Mil E & ROAD

ble for any failure of the slings

MELTHAM HOY RAFIRTH HNg AN

Received, in sound condition - All boxes MUST be completed
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CQA VALIDATION
REPORT

PHASE 3B
CAPPING WORKS

Bryn Pica Landfill Site

Appendix 5
Leachate Drainage

Stone Test Results
Report Number 1384r1vid1014
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TEST REPORT

PARTICLE SIZE DISTRIBUTION

BS EN 933-1
Project No.: D4055-14 Client: Amgen Cymru
Project Name: Bryn Pica Phase 4B Address: Bryn Pica,
Llwydcoed, Aberdare,
Sample No.: 2576 Rhondda Cynon Taf,
CF44 0BX
Site Reference: STO1 Sample Type: Bulk
Location in works: Unknown Grey slightly silty

Material Description:

slightly sandy GRAVEL

Date Sampled: 24 March 2014 Material Source: Unknown
Sampled By: Client Material Supplier: Unknown
Sampling Certificate g, Specification: BS EN 13242
Received:
Date Received: 25 March 2014 Date Tested: 09 April 2014
TEST RESULTS
Particle | Percentage| Specification
Size (mm) Passing
63.0 100 Moisture Content (%) 0.4
40.0 100
31.5 88
100.0
28.0 67
90.0
20.0 i1
16.0 o 80.0
14.0 5 B 70.0
7]
10.0 2 g oo
8.0 2 & 500
I}
6.3 2 § 400
2
4.0 1 & 300
2.0 1 20.0
1.0 1 10.0
0.5 1 0.0 1= . i i
0.250 1 0.0 0.1 1.0 10.0 100.0
0.125 1 Particle Size {mm}
0.063 1
Remarks:
QA Ret. Apex Testing Solutions Approver Date Fig.
Slurmi ‘{Vay, Vilage Farm Industrial Est, {L . M 10/04/2014
EN 933-1 A S Pyle, Bridgsnd, CF33 6BZ
Rev. 1.0 Tel: 01656 746762 Fax: 01656 740096 R Anstee, Laboratory Manager
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TEST REPORT
PARTICLE SIZE DISTRIBUTION

BS EN 933-1
Project No.: D4055-14 Client: Amgen Cymru
ProjectName:  Bryn Pica Phase 4B Address: Bryn Pica,
: . Liwydcoed, Aberdare,
Sampfe No.: 2577 Hhondda Cynon Taf,
CF44 0BX
Site Relerence: 5702 Sample Type: Bulk
‘Location in works: Unknown Material Description: Grey slightly silty
, , - slightly sandy GRAVEL
Date Sampled: 24 March 2014 Material Source: Unknown
Sampled By: Client Material Supplier: Unknown
Sampling Certificate .
Received: No Specification: BS EN 13242
Date Received: 25 March 2014 Date Tested: . 109 April 2014
TEST RESULTS
Particle | Percentage Speciﬂcatibn
Size (mm) Passing )
63.0 100 Moisture Content (%) 04
40.0 100
315 83
- 100.0
28.0 70
80.0
20.0 15
16.0 2 800
14.0 1 g 709
[2]
10.0 1 g 600
o
8.0 1 & 000
8
6.3 1 5400
2
4.0 1 & 300
20 i 20.0
1.0 - 1 10.0
0.5 1 00 b | g
0.250 0 0.0 0.1 1.0 10.0 100.0
0.125 0 ) Particle Size (mm)
0.063 0
Remarks:
QA Ref. Apex Testing Solutions Approver - Date Fig.
Sturmi Way, Village Farm Industrial Est, ﬂ‘_ . M 10/04/2014
£N 933-1 A S Pyle, Bridgend, CF33 6BZ
~ Rev.1.0 Tel: 01656 746762  Fax: 01656 749096 R Anstee, Laboratory Manager
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TEST REPORT
PARTICLE SIZE DISTRIBUTION

BS EN 933-1

Project No.: DA4055-14 Client: Amgen Cymru
Project Name:  Bryn Pica Phase 4B Address: Bryn Pica,

Liwydcoed, Aberdare,
Sample No.: 2578 Rhondda Cynon Taf,

CF44 0BX
Site Reference: 5T03 Sample Type: Bulk
Location in works: Unknown Material Description: Grey slightly siity

siightly sandy GRAVEL

Date Sampled: 24 March 2014 Material Source: Unknown
Sampled By: Client Material Supplier: Unknown
Samp Ilng.Certn‘lcate No Specification: BS EN 13242
Received:
Date Received: 25 March 2014 Date Tested: 09 April 2014

TEST RESULTS

Particle
Size (mm)

Percentage
Passing

Specification

63.0

100

Moisture Content (%)

0.3

40.0

g8

31.5

81

28.0

n
~J

20.0

16.0

14.0

10.0

8.0

6.3

4.0

20

1.0

0.5

0.250

0.1256

Percentage Passing

0.1 1.0

Particle Size (mm)

10.0 100.0

0.063

Qlo|lo|lojo|lojo|lo|lo] ||

Remarks:

QA Ref.

EN 933-1
Rev. 1.0

x>
wn

Apex Testing Solutions

Sturmi Way, Village Farm industrial Est,
Pyle, Bridgend, GF33 667

Tel: 01656 746762  Fax: 01656 749096

7771

Approver Date

Y7 = 10/04/2014

Fig.

R Anstee, Laboratory Manager
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TEST REPORT
PARTICLE SIZE DISTRIBUTION

BS EN 933-1
Project No.: P4114-14 Client: Amgen Cymru
Project Name: Bryn Pica Phase 4B Address: Bryn Pica,
Liwydcoed, Aberdare,
Sample No.: 3508 Rhondda Cynon Talf,
CF44 0BX
Site Reference: STO4 Sample Type: Bulk
Location in works: Unknown Material Description: Grey slightly silty
GRAVEL
Date Sampled: Unknown Material Source: Unknown
Sampled By: Client Material Supplicr: Unknown
Sampling Gertificate Specification: BS EN 13242
Received:
Date Received: 21 August 2014 Date Tested: 28 August 2014
TEST RESULTS
Particle | Percentage| Specification
Size (mm) [ Passing
63.0 100 Moisture Content (%) 0.2 |
40.0 100
31.5 90
100.0
28.0 71
80.0
20.0 11
16.0. 2 80.0
14.0 1 2 70
an
10.0 1 g 600
o
8.0 1 @ 500
Ll
6.3 0 g 400
2
4.0 0 & 300
2.0 0 20.0
1.0 0 10.0
0.5 0 0.0 :
0.250 0 0.0 0.1 1.0 0.0 100.0
0.125 0 Parlicle Size (mm)
0.063 0
Remarks:
QA Ref. Apex Testing Solutions Approver Date Fig.
Slurmi Way, Village Farm Industrial Est, {Z_ . M 28/08/2014
EN 933-1 A S Pyla, Bridgend, CF33 6BZ
Rev. 1.0 Tel: 01656 746762  Fax: 01656 745096 R Anstee, Laboratory Manager
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LABORATORY TEST CERTIFICATE

Edinburgh Road

' Springhill
Certificate No : 14/352 - 01 . Shotts
To: - Richard Anstee _ _ ML7 5DT
Client : Apex Testing Solutions - Tel: 01501 822 244
- Sturmi Way Fax 01501 825 044
Village Farm Industrial Estate
Pyle o email: info@mattest.org
CF336BZ - ' Website: www.mattest.org
Dear Sirs,

TEN PER CENT FINES VALUE (TFV} - BS 812 : PART 111 : 1990

Introduction

We refer to a bulk sample taken from Bryn Pica Phase 4B and delivered to our laboratory on 02nd May 2014.

Material & Source

Sample Reference : 2576

SampledBy Client

Sampling Certificate” Yes

Location S Not Supplied

Designation (d!D) : Not Supplied

Description c Grey slightly silty slightly sandy GRAVEL.
Date Sampled : 24th.March 2014

Date Tested : : 02nd May 2014 Onwards

Source : Not Supplied
‘Test Condition ; Soaked

Test Results; . )
TEN PER CENT FINES VALUE (SOAKED) ' 200 kN

Remarks

Approved for Issue

e

N,

A
oI Date 12/05/2014
T McLeliand (Quality Manager)

\

2643

tssue No:01 - Pagetofl .
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LABORATORY TEST CERTIFICATE

Certificate No :
To:
Client :

Dear Sirs,

14/352 - 02
Richard Anstee

Apex Testing Solutions
Sturmi Way .

Village Farm Industrial Estate
Pyle '

CF3386BZ

test

siiate iestiing

"Edinburgh Read
Springhill
Shotts
ML7 DT

Tel: 01501 822 244
Fax 01501 825 044

email: info@mattest.org
Website: www.mattest.org

TEN PER CENT FINES VALUE (TFV) -BS 812 : PART 111 : 1990

Introduction

Material & Source
Sample Reference
Sampled By
Sampling Certificate
Location

Designation (d/D)

2577

Client

Yes

Not Supplied
Not Supplied

We refer to a bulk sample taken from Bryn Pica Phase 4B and delivered to our laboratory on 02nd May 2014.

T McLelland {Quality Manager)

Issue No:01

Page 1 of 1

20

Description Grey slightly silty slightly sandy GRAVEL.
Date Sampled 24th March 2014

Date Tested 02nd May 2014 Onwards

Source . Not Supplied
'Test Condition Soaked

Test Results;

TEN PER CENT FINES VALUE (SOAKED}) 180 kN
Remarks

Approved for Issue )

- /% e |
G — Date 12/05/2014

UKAS

TEMTING

- 2643
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{ LABORATORY TEST CERTIFICATE

Certificate No : 14/352 - 03

To: Richard Anstee

Client : Apex Testing Solutions
Sturmi Way
Village Farm Industrial Estate
Pyle
CF336BZ

Dear Sirs,

BATiest

vlats tesiing &

e &

Edinburgh Road
Springhill
Shotts

ML7 5DT

Tel: 01501 822 244
Fax 01501 825 044

email: info@mattest.org
Website: www.mattest.org

TEN PER CENT FINES VALUE (TFV) - BS 812 : PART 111 : 1980

Introduction

We refer to a bulk sample taken from Bryn Pica Phase 4B and delivered to our laboratory on 02nd May 2014.

Material & Source

Sample Reference : 2578
Sampled By : Client
Sampling Certificate  : Yes
Location : Not Supplied
Designation (d/D) : Not Supplied
Description . Grey slightly silty slightly sandy GRAVEL.
Date Sampled : 24th March 2014
Date Tested : 02nd May 2014 Onwards
Source : Not Supplied
~ Test Condiion Soaked

Test Results;
TEN PER CENT FINES VALUE (SOAKED) 180

Remarks

Approved for Issue

e "'?‘/”;;? ~ ‘,'f-'/""’l’-
M Date 12/05/2014

T McLelland (Quality Manager)

Issue No:01 Page 1 of 1

2643




LABORATORY TEST CERTIFICATE

L
' 10 Queenslie Point
Queenslie Industrial Estate
Certificate No : 14/769 - 01 120 Stepps Road
] . Glasgow
To: Richard Anstee G33 3NQ
Client : Apex Testing Solutions
Village Farm Industrial Estate Fax: 0141 774 3552
Pyle
CF336BZ email. info@mattest.org
Website: www.mattest.org
Dear Sirs,

TEN PER CENT FINES VALUE (TFV) - BS 812 : PART 111 : 1890

introduction

“We refer to a bulk sample taken from Bryn Pica Phase 4B and delivered to our laboratory on 04th September 2014.

Material & Source

Sample Reference : 3251
Sampled By : Client
Sampling Certificate Yes
Location : Not Supplied
Designation {d/D) X Not Supplied
Description : Grey slightly sandy GRAVEL.
Date Sampled : Not Supplied
Date Tested X 04th September 2014 Onwards
Source : Not Supplied
x 25t Condition : Soaked

Test Results;
TEN PER CENT FINES VALUE (SOAKED) 190 kN

Remarks

;" proved for Issue

Date 18/09/2014

C Ferrie (Laboratory Manager)

Issue No:01 Paae 1 of 1




CQA VALIDATION
REPORT

PHASE 3B
CAPPING WORKS

Bryn Pica Landfill Site

Appendix 6
Pozidrain

Manufacturers QC Data
Report Number 1384r1vid1014
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5{%@ Af 1 geosynthetic
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Scheme: Bryn Plca Landflll Site
Product: Pozidrain 6S250D/NWS
4.4m % 90m
Manufacturer: ABG Lid, E7 Meltham Mills Read,

Meltham, Holmfirth, HDS 4DS

Datefdob/Rali No;

Date of manufaciure;  |Mar 14 |Date of 26 Mar 14
dispatch: '

Eansignment No: 01 Delivery note  |DH33536
no:

Numher of rolls 21

Balch Information -  |2124/10646/1-5 3134/10646/6-9

1134/10646/10-14  2434/10646/15-21

Product conforms fo
datasheet reference
(attached)

POZ] 68250D.NW8-G.CE

Additional test data

) dptails

None

te the goods supplied.

I/

z

Défe: 52%!{5[3%?,

&
x

lcen‘!fy ihat the above information is a frue and oorrect sta(ementre!atmg o-

....

e

g,# -
ngned by

H ,su..,.r-"“

Name and title : Peter van Rulien, Opetations Director

Certificafe fssuec} by: ABG Lkd

afg did £7 Ty mew il e

L]

NVESTORS )
M PEOPLE

UL abgﬂd coh
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creative
 geosynthelic
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Pozidrain ss 2500/N WS

POZIDRAIN 63250D/NWS is a geocomposite drainage layer comprising a high performance second

generation single cuspated HDPE (High Bensity Polyethylene] core with a geotextile filker thermally
bonded on both sides. The textile filters have flap extending beyond ithe core on both edges. The major

e,

application is s use instead of stone drainage layers in landfill containment systems.

Geocomposite Properties

EN 1SO 9863-1

Type and materfal

Standard rolf dimensions

Motes

£.4%90 m, Othar slzes on request,

Non-wowven needle-punched and heat-treatad fong staple fibre polypropylene

Thickness at 2kPa {mim) 7?.3 7 £10%
Mass per unit area {g/m% 840 apﬁrox EN ISO 5864
Tensfle strength MD / CMD (kN/m) 22719 10% ENISO 10319
Eiongatlon at peak MD / CMD {34} 45 /45 nomlinal EN [SO 10318
CBR punciure resistance (N) 3750 -20% EN {50 12236
Perpendicular Water Inflow (dimpte side only)
Water flow at 50mm head {ifm*s} 103 +30% EN SO 11058
At2kPa permeability (coefficient)  {m/s) 2.5 x10° +30% EN 150 11058

* Breakthrough head {rom) 0 BS 6906 part:3
In-plane water flow MD and CMD HG=10 HG=01 Hyc{raullc grédient
at 20kPa confining pressure {ymes) 1,80 *0.15 0.48 £o.os ENISO 12958
af 100kPa confining bressure fi/mes) 135 +0.15 0.38 0,05 EN ISD 12958
at 200kPa confining pressure {l/ms) 1,10 +0.,15 0.29 ‘ +0.05 EN 18C 12958
with soft foam contact sur{aces'to simulate textlle Intruslon into the core due to soil pressure
Resistance to weatharing Yo be covered In 14 days EN 12224
Resistance to chericals Excellent EN 14030
De5|gn hfe 120 years (manufacturer’s declaration) s

7__;Ie Propemes T ﬂ

Thlckness at 2kPa ] (mrﬁ) 1.2 *20% EN 150 9863-1
Tensile strength MD/CMD {kn/m} 95/95 ~13% EN I50 10319
Pore size Ogy {um) i20 +30% EN 1SO 12956
CBR puncture resistance {N} 1600 =20% EN1SO 12236
Dynarnic pesforation cone drep {mm} 32 +20% - ENISO 13423

1. The values given arz indicatlve and correspond to nominal results ohtalned in our faborataries znd testing institutes. in ilne with our pollcy of

cortinuous fmpr ovemeni the right is reserved to male changes without nofice at any time.
2. The tolerance onroll lengthis 1.5% and onvoll width s 1.0%; in rulid-core products this may manifest itself between core glemants.
3. Guldance on interface shear strength, creep and certzin other parameters is avallable, Site specific tests are strongly recommended.
Finaf determingtlon of the suitability of any information is the sole respansibility of the user. ABG will be pleased to discuss the use of this or
eny other product but responsibifity for selection of s material and its applieation in any specific project remains with the vser,

—.-._,
e my

Pt

5. Please refar io separste sheets for fixing instructons. A CGSHH certificate is avallable on reguest,

T 652500 HWE-GEE

ahg ltd, E7 Melihaea Milis Rd. Meliham, West Yorkshive, HD9 255
HE 01284 552096 neo@ahclui com Bxport ¢+ah{0ibaas 552358 e expori@ebgidcom
veew. 2hgltd . com |

C€

0793-GPD-30

[
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Pozidrain

65250D/NwW8 DOP JANUARY 2014

Pozidrain 65250D/NW38

Pozidrain 65250D/NW8

EN 13252:2000 + A1:2005 F+5+D

‘Geacomyposite fot dratnage applications.

ABG Ltd, Unit E7, Meltham Mills Road
Meitham, HD9 4DS, Yorkshire, UK
01484 852096

geo@abgltd.com

System 2+

KIMA tBU 0798 performed the initial inspection of the factory and
of the factory production control and performs the continuous
survelllance, assessment and appraval of the factory production
cantrol under System 2+

Certificate: 0798-CPD-30

< o799

’ 11

b

1} Unique Identification code of the product-type:

2)  Type, batch or serial number or any cther elament
allowlng identification of the constriction produck:

3)  Intended uses of the construction produci:

4]  Manufacturer:

5y System of assessment and verification of constancy
of performance:

6} In case of the declaration of performance
concerning a construction product covered by a
harmonised standard:

7l Declared performance;

Essentiol Characteristics Test Standard
Tensile strangth MD / CMD EN ISO 10319
Dynamlc perforation resistance * £N ISO 13433
Reslstance to static puncture * EN 150 12236
Characteristic opening size # EN 150 12956
Water permeabllity * EN 15O 11058
Water flow capacity in the plane £N SO 12958

Durability

Dangeraus Materiais

Parformance
22,0 / 19.0
29

1.60

120

115

150 % 10°

Uinit Tolerance Harmaonised Standards
{kiN/m} (-3.0ki/m} / (-3.0kN/m}

{iam) [+8.0mm}

(N} {-0.32k)

(nmj (£36pm)

{mmy/s) [-35mm/s) EN 13252:2000 + A1:2005
{m?/s) £40% 107 m/s)

To be covered within 2 weeks
- Predicted to be durable for a minimum of 25 years in
naturaf solfs with 4 < pH < 9and soil temneratures < 252C

NPD

8)

The performance of the product identified in point 1 and 2 is In conformity with the declared performance In point 7.
This declaration of performance ls issued under the sole responsibility of the manufacturer Identified In point 4.

Signed for and on behalf of the manufacturer by:

Peter van Ruiten — Operations Director

p2/01/2014 Meltham

creative
geosyninetic
engineefing

abg Hd. E7 Meltham Mills Rd, Meliham, West Yorshire, 119 4DS
UK 101484 852056 e geo@abgitd.com Expart {+04(0)146% 852250 e expori@abgitd.com
www.abgltd.com




CQA VALIDATION
REPORT

PHASE 3B
CAPPING WORKS

Bryn Pica Landfill Site

Appendix 7
Pozidrain Conformance

Test Results
Report Number 1384r1vid1014



A

BICS Laboratories Ltd

Reliable testing, Superior service

T +44 (0} 1484 717776 T +44 (0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

REPORT

GEOSYNTHETICS TEST REPORT
REPORT REFERENCE: BS-J799/a

Report Date 28/04/2014
Client Amgen Cymru/Amgen Rhondda Ltd, Bryn Pica, Aberdare, CF44 0BX
Contact _ Ceri Evans ' '

Contract Reference Bryn Pica Landfiill Site {Phase 4A Perm Cap}
Client PO/Ref No 10969

Material Tested Geocomposite

Date Received 11/04/2014
Sample ID GCP-04, GCP-14 & GCP-21

Tests Requested Tensile Properties - BSEN ISO 10319:2008
Puncture Resistance - BSEN SO 12236:20086
In Plane Water Flow - BSEN 1SO 12958:2010
Characteristic Opening Size - BSEN IS0 12956:2010

If you have any questions or require additional information, please do not hesitate to contact us.

Report Authorisation:

Ryan Hackney
\ Laboratory Manager
128/04/2014

Page 1 of 4

Tests Marked with an asterisk (*) in this report are not UKAS accredited, and therefore are not included in the UKAS Accreditation Schedule for our [aboratory.
Tests marked # have been subcontracted and are UKAS accredited. Tests marked © are accredited under the company's UKAS Flexible Scope.
This test report is in a condensed fermat, complate 1est details available upon request.
This test report may not be reproduced other than in full, except with pricr written approval,

BICS Laboratories Ltd, Unit 2, Little John Mill, Oak Fill Road, Brighouse, West Yorkshire, HDG 1SN
Directors: Clifford Butt, Shazeena N. Igbal Company Registration Number: 4213030
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BICS Laboratories Ltd

UKAS

Unit 2, Little John Mill, Oak Hill Road, Brighouse, West Yorkshire HD6 1SN
T +44 (0) 1484 717776 F +44 (0) 1484 717757
E info@bics-labs.co.uk W www.bics-l1abs.co.uk
GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 10969
Contract Ref: Bryn Pica Landfill Site {Phase 4A Perm Cap} Report Ref No: BS-J799/a
Material: Geocomposite BICS Labs ID: 01
Sample ID: GCP-04 Dates Tested: 11-25/04/2014
PARAMETER TEST SPECIMEN NUMBER MEAN Std Dev
. 1 2 3 4 5
; Tensile Properties (BSEN ISO 10319:2008)
GC Tensile Strength kN/m (MD} 243 226 24.4 26.1 253 248 1.3
GC Tensile Strength kN/m {CD} 8 29.7 28.2 26.1 264 28.5 24
GC Tensile Strain % (MD) 36.1 354 42,6 423 36.2 38.5 36 -
GC Tensile Strain % (CD) 48.0 42.8 46.4 54.6 46.9 47.7 4.3
GT Tensile Strength kN/m (MD) 11.8 10.5 85 9.5 10.0 1041 1.2
GT Tensile Strength kN/m (CD) 1.7 11.9 12.2 9.9 103 11.2 1.0
GT Tensile Strain % (MD) 510 419 447 487 375 44.7 5.4
GT Tensile Strain % (CD) 48.9 44.9 44 4 41.5 40.6 441 3.3
Puncture Resistance {BSEN IS0 12236:2008)
GC Puncture Force kN 3.70 4.19 3.85 3.93 3.62 3.88 0.22
GC Puncture Bisplacement mm 44.5 440 442 48.5 424 44.3 1.6
GT Puncture Force kN 212 1.97 1.69 1.74 1.99 1.90 0.18
GT Puncture Displacement mm 46.5 443 43.3 41.4 43.2 43.7 1.9
In Plane Water Flow (BSEN 1SO 12958:2010)
{i=1.0, 100kPa, Soft to Soft Platens}
If'misec (MD) 1.35 1.43 1.46 1.41 0.08
{i=1.0, 200kPa, Soft to Soft Platens}
Iim/sec (MD) 1.03 0.95 0.97 0.98 0.04
Characteristic Opening Size (BSEN IS0 12556:2010)
Ogp M 97 97 -

Afmosphetic Conditions at Test/ Conditioning : 21 + 2 °C, Relafive Humidily : 65 £ 5 % RH

BICS Laboratories Ltd. neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Unless otherwise detailed sample sizes and related testitems comply with the listed test method. Test results relate only to the sample(s) supplied.

The company also obsarves and maintains client confidentiality.

CONFIDENTIAL TEST REPORT

Page 2 of 4




BICS Laboratories Ltd

Unit 2, Little John Mill, Oak Hill Road, Brighouse, West Yorkshire HD6 1SN
T +44 (0) 1484 717776 F +44 (0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 10969

-

Contract Ref: Bryn Pica Landfill Site {Phase 4A Perm Cap} Report Ref No: BS-J799/a
Material: Geocomposite BICS Labs ID: 02
Sample ID: GCP-14 - Dates Tested: 11-25/04/2014
PARAMETER TEST SPECIMEN NUMBER MEAN  Std Dev
i 2 3 4 5
: Tensile Properties (BSEN 1S 10319:2008) )
GC Tensile Strength kN/m (MD) 24.0 23.2 234 273 247 24.5 1.7
GC Tensile Strength kN/m (CD) 24.3 205 254 21.9 235 231 1.9
GC Tensile Strain % (MD) 3756 376 394 422 36.8 38.7 2.2
GC Tensile Strain % (CD) 42.0 35.1 42.0 39.8 51.4 421 5.9
GT Tensile Strength kN/m (MD) 10.5 10.7 11.3 10.6 11.8 1.0 0.6
GT Tensile Strength kN/m (CD) 12.14 111 10.6 11.3 10.1 11.0 0.8
GT Tensile Strain % (MD) 37.4 40.5 43.0 38.3 41.8 40.2 2.3
GT Tensile Strain % (CD) 39.3 40.0 44 .4 41.2 374 40.5 2.6
Puncture Resistance (BSEN ISO 12236:2008) '
GC Puncture Force kN 3.29 3.85 3.89 3.90 3.93 3.77 0.27
GC Puncture Displacement mm 40.7 476 454 47.8 449 45.2 2.8
GT Puncture Force kN 1.69 1.79 1.44 1.96 2.06 1.79 0.24
GT Puncture Displacement mm 421 415 39.2 44.0 447 42.3 2.2

In Plane Water Flow (BSEN IS0 12958:2010)
{i=1.0, 100kPa, Soft to Soft Platens}

Ifm/sec (MD} 1.37 1.36 1.42 1.38 0.04
{i=1.0, 200kPa, Soft to Soft Platens}
Iim/sec (MD} 1.04 1.02 1.05 1.04 0.02

Characteristic Opening Size (BSEN ISC 12956:2010)
Ogp UM a7 a7 -

Almospheric Conditions at Test/ Condifioning : 21 + 2 °C, Relative Humidity : 65+ 5% RH

BICS Laboratories Lid, neither accepts responsibility for nor makes claim as to the final use and purpose of the material,
Unless otherwise detailed sample sizes and related test items comply with the listed test methed. Test results relate only fo the sample(s) supplied.
The company also observes and maintains client confidentiality,

CONFIDENTIAL TEST REPORT

Page 3 of 4




BICS Laboratories Ltd

Unit 2, Little John Mitl, Qak Hill Road, Brighouse, West Yorkshire HD6 15N
T +44 (0) 1484 717776 F +44 (0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 109698

Contract Ref: Bryn Pica Landfill Site {Phase 4A Perm Cap}

Report Ref No: BS-J799/a

Material: Geocomposite BICS Labs ID: 03

Sample iD: GCP-21 Dates Tested: 11-25/04/2014

PARAMETER TEST SPECIMEN NUMBER MEAN  Std Dev
1 2 3 4 5

Tensile Properties (BSEN 1SO 10319:2008)

GC Tensile Strength kN/m (MD) 329 26.6 21.0 245 236 28.7 4.5

GC Tensile Strength kN/m (CD) 224 21.8 24.6 26.3 305 25.1 35

GC Tenslle Strain % (MD) 34.0 38.5 36.4 421 42.9 38.8 3.7

GC Tensile Strain % (CD) 55.7 420 42.7 43.6 46.0 46.0 5.6

GT Tensile Strength kN/m (MD) 1.7 10.8 10.7 12.2 12.9 11.6 0.9

GT Tensile Strength kN/m (CD) 11.5 1286 10.2 12.4 12.2 11.7 0.9

GT Tensile Strain % (MD) 39.9 40.5 43.7 45.1 416 42.2 2.2

GT Tensile Strain % (CD) 420 A14 35.0 39.7 40.2 39.7 28

Puncture Resistance {(BSEN ISO 12236:2006)

GC Puncture Force kN 4.07 4.76 417 4.19 3.99 4.24 0.30

GC Puncture Displacement mm 47 .4 49.6 304 48.9 47.3 44.7 8.1

GT Puncture Force kN 1.66 207 1.94 1.96 1.70 1.87 0.18

GT Puncture Displacement mm 40.2 44.5 43.5 447 M7 42.9 1.9

In Plane Water Flow (BSEN ISO 12958:2010})

{i=1.0, 100kPa, Soft to Soft Platens}

limisec (MD) 1.37 1.46 1.36 1.40 0.05

{i=1.0, 200kPa, Soft to Soft Platens}

Ifmisec (MD) 0.98 0.98 1.10 1.02 0.07

Characteristic Opening Size (BSEN IS0 12956:2010}

Ogp UM 92 92 -

Almospheric Condifions at Test/ Condificning . 21 £ 2 ° ¢, Relative Humidity : 65+ 5% RH

BICS Laboratories Ltd. neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

Unless otherwise detailed sample sizes and related test items comply with the listed test method. Test results relate oniy to the sample(s) supplied.

The company also observes and maintains client confidentiality.

CONFIDENTIAL TEST REPORT

Page 4 of 4
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ROLL TEST DATA REPORT :
Inspection Certificate 3.1 (DIN EN 10204) Roll No 420057844

GSE Lining Technology GmbH Bill of Lading VKL+106465

Roif Number 420051844 )
Product Name LDT-100AM-BBB-V-00 Length 210 meters Sheet Area 1460 m
Production Date Okt 25, 2013 '

Width 6,95 meters . Weight 1646  kllograms

Batch number CO13074-2400004300

Core Thickness Average [mm) : ASTM D5984 MW 1,04
Core Thickness Minimum [mm] ASTM D5994 M . ’ 0,98
Core Thickness Maximum [pm] ASTM D5994 MA 1,08
Carhon Black Gontent [%] . ASTM D1603 24
Carbon Black Dispersion [Cat] ASTM D5596 . ' 1
MFR {190/2,16} [g/10min] ASTM D1238(190/2,18) 0.2
Density fgfem?] ASTM D792 0,833

Dimensional Stabilty [%) MD ASTM D1204
Pimensional Stability %] CMD .. ASTM D204
Break Strength [Nfmim].MD. 5. -

Braak Strangthi [N/rm] GMD

" 585

Break Elongafion [%] MD AT 5D

ASTM D§693 BD. * " 491

ASTM D1004 ~ 140

ASTM D1004 - 143

ASTM D7466 /A 0.53

ASTM D4833 41

‘\ C 124
Sales VK104359 y

Customer Name GELTIC LINING Lid. ?PRO%\O

bira Horlitz—Richarg
Jani2{z014

QA

Project Name Bryn Pica Landfill Site

{ Location CF44 0BX Rhondda Cynon Taf
Y0 *Modified :
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OIT}

Roil Number 420051847

Product Name
Production Date

GSE Lining Technology GmbH

LDT-100AM~BBB-V-00
Ckt 28, 2013

ROLL TEST DATA REPORT
Inspection Cerfificate 3.1 (DIN EN 10204)

Length 210 meters Sheet Area 1460 m*

Weight 1.640  kilograms

Widih 695 metars

Batch number

Core Thickness Average [mm]}
Core Thickness Minlmum [mm)
Core Thickness Maximum {mum}
Carbon Black Gontent [%]
Carbon Black Disperslon [Cat]
MFR (180/2,18) [o10min}
Density [g/em?]

Dimensicnal Stabillity {%] MD
Dimensional Stability [%] _C_MD
Break Strength [Nfmrii] MD’

esistance [N} MD
Tear Reslstange [N} CMD
Asperity Helght [mm]
Puncliife Reslatanca [N]
I8 !

CO13081-2400007383

ASTM D5994 MW 1,06

ASTM D994 M| . : 0,00
ASTM D5594 MA 1,10
ASTM D1603 ) 24
ASTM D556 1
ASTM D1238(190/2,16) ’

ASTM D792

ASTM D1204

AST M D1204

STM D6693 ZF

570

8 BD: | 24
ASTMD1004 ", ; 140
ASTM D1004 143
ASTMD7466 /A 0,53
ASTM D4833 411
' 124

Rolf No 420051847
Bill of Lading VKL +106465

Sales
Customer Name
Project Name

Location
* Madified

VK104359

CELTIC LINING Lid.

Bryn Pica Landfill Site

CGF44 0BX Rhondda Cynon Taf

RO
ARG,
Ppira Horlltz-Rlichards
Jarraziaoid

Qb
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ROLL TEST DATA REPORT
inspection Certificate 3.1 (DIN EN 10204) Roll No 420051848

GSE Lining Technolagy GmbH Bill of Lading VKL+106465

ENVIRONMENTAL"

Rolt Number 420051848

Product Name LDT-100AM-BBE-V-00 Length 210 motars Sheet Area 1450 m?
Fraduction Date Okt 25, 2013 '
Width 6,95 meters Weight 1638  kKllograms

ge i

ngﬂn R

/

5
Core Thsckness Average [m ] AS‘!M 05994 MW 1,02
Core Thicknass Minimum [mm] ASTM 5994 M| . 0,85
Core Thickness Maximun [rmm] ASTM D5994 MA 1,09
Carbon Black Content [%]) ASTM D1603 ) 24
Carbon Black Dispersion [Cat] ASTM D5595 ’ 1
MFR (190/2,16} [a/40min] ASTM D1238(180/2,16) ' 0,2
Dersity [g/em?] ' ASTM D792 0,933
Dimensional Stability [%] MD ASTM D1204 -0,3

Cimensionat Stabifity [%] CMD.. = ASTM D1204 0.2

Break Strength [N/m] MD. . ASTM DE6I3 ZF R
i G STM DB693 ZF: i

S : . 570

'ASTM D6683 BD : 524

ASTM D1004 : 140

ASTMD1004 143

ASTM D7466 /A 0,51

ASTM D4833 411

o,

124

Sales VK104359
Custorer Name CELTIC LINING Ltd.
Project Name Bryn Pica Landfill Site

Location CF44 0BX Rhandda Cynon Taf
; * Modifled

BRO

2
PEtra Horlilz-Richard
Janf22f2014

A
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GSE UltraFlex Textured Geomembrane "

GSE UltraFlex Textured Is a co-extruded linear low density polythylene (LLDPE)
geomembrane available on ang or both sides. It is manufactured from the highest
quality resin specifically formulated far flexible geomembianes. This product Is used
in applications that requlre increased frictional resistance, flexibility and elongation is
properties where differential or localized subgrade settlements may occur such as in ' requiring oreased

landfiif closure application. victional rasistance,
e

;3‘:‘0;}9;"?%{ sl B

tnndsfilly, and mining

Praduct Syecifications
e %

| Thickness © (Core Thickness) | mm {ASTMD 5994

; ensity Y ‘ g ghon® i DINEN SCUBSVA o . i

; ; Tensile Properhes (each Dlrectlon) E DIN EM ISC 527-3 . ' i
(Mlnlmum Average) ; (Type 5: 100 men/min; fo = 50 mim) ! H

i Stress at Break MPa : 112

i _Elongation at 8reak B A o B ___i250

: Tear Re5|stance (Mésﬂmum Average) N DIN lSO 34 2/8 (a) | ________ ‘ 220 B
Puncture Resistance (Minimuns Average) ;N o DIN ENISC12236 i ) Ciaysg
CorbonBlackContent % tAstMole0s 1 {20-30  20-%0
Carbon Black Dlspersion . ) ; Category‘ AS!'N_‘E D559 1/; @

IN 53377 (100°C/th)
' "DIN EN IS0 1133 : ;

i ) '(190“(./501(;;} 1230 {530 {230
i L j(moc/26ke) =t isl0 isl0

Qxicdative induction Time (biT) ASTM D 3895 (200°C. Pure O,; 1 atm)

EIErenenEre
: Mu!tiaxial Elongation at Break

; Low Temperature Brlitlenes_s B

: Dimenslonal Stablfzty Cear:h Dlnzcﬁun)
Melt F[ow Index ©

[asTMD M6

LUV Reslstance © | GRIGM ‘

HP OFT ratained after 1,600 hours @ _}ASTM D 5885 1235 =35

H Aspenty He:ght (each Slde) i ! :

| (Minimun Average) ) | GREGM 12 jo2se joas®

! RoIE Wldth (approx)@’ o 695 o o
! Sur_fgxce_ o - ) sing]e—sided oy Qthk?lgfilggg_Eggxtyudec‘! textured
NOTES!

(@) Minimum average: - 5%, lowest individiuzal for 8 oyt f 10: - 10%, jowest individual: - 15% - Spec%al thickness availab:le upon request.
{b): Dispersion only applies to near spherical agglomerates. ¢ of 10 views shall be category 1 or 2. Mo more than ! view [rorm category 3.
{c): Standard test canditions: 190°G / 5.0 kg.

{d): Test conditions: 20 hours UV cycle at 75°C followad by 4 hours condensation at 6G°C; total: 1,600 howrs.

(e): UV Resistance Is based an percent retainad value regardless of the original High Pressure - OIT value.

(f): B out of 10 readings must be = .18 mm and [owest Individual reading must be = 0.13 mm.

{g): Roll widths and lenaths have a tolerance of # 1%,

GSE Is a leading manufacturer and marketer of geosynthetic lining preducts and services.
We've built a reputatlon of rellablfity through our dedlcation to prov:dmg consistency of
product, price and protection to our global customers,

Our commitment to innovation, our focus on duality and our industry expertise allow : =
us the flexibiiity to collaborate with our clients to develop a custom, purpose-fit so_luﬂon. EN VIRON MENTAL™

g t For more formation an this prodect and othar, please visil us at
g mmhs"'n? HUNS nEEP § GG Eworid, mony, oalt 40, 40.287420 o contact your loost sales office,

“This Information is provided for reference purposes only and is not intended as & warranty or guarantea, GSE assumes ao lisbility in connectlon with the use of this
nformation. Specifications subiect to chanae withoul natlce. GSE and othar trademsrks in this document are realsterad trademarlts of GSE Linina Technoloay. LLC in

ihifity, and slongation

C €
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BICS Laboratories Ltd

Reliable testing, Superior service

T +44 (0) 1484 717776 F +44 (0} 1484 717757
E info@hbics-tabs.co.uk W www.bics-labs.co.uk

REPORT

GEOSYNTHETICS TEST REPORT
REPORT REFERENCE: BS-J762/a

Report Date 21/03/2014
Client Amgen Cymru/Amgen Rhondda Ltd, Bryn Pica, Aberdare, CF44 0BX
Contact Ceri Evans '

Contract Reference Bryn Pica Landfill Site {Phase 4A Cap}
Ciient PO/Ref No 10866

Material Tested 1mm LLDPE Geomembrane
Date Received 17/03/2014

Sample IDs See Test Report

Tests Requested Thickness - ASTM D5994-10
Density - ASTM D1505-10
Carbon Black Content - ASTM D1603-12
Carbon Black Dispersion - ASTM D5596-03
Tensile Properties - ASTM D6693-04
Puncture Resistance - ASTM D4833-07
Tear Resistance - ASTM D1004-13
Asperity Height - GRI GM12
Oxidative Induction Time - ASTM D3895-07

If you have any questions or require additional information, please do not hesitate to contact us.

Report Authorisation:

Ryan Hackney

Laboratory Manager :
21/03/2014 *

UKAS

TLATING

Page 1 of 4

Tasts Marked with an asterisk {*) in his report are not UKAS accredited, and therefere are not included in the UKAS Accreditation Schedule for our laboratory.

Tests marked # have been subcontracted and are UKAS accredited. Tests marked F are accredited under the company's UKAS Flexible Scope.
This test report is In a condensed format, complete test detalls available upon request,
This test report may not be reproduced cther than in full, except with prior written approval.

BICS Laboratories Ltd, Unit 2, Little John Mill, Cak Hill Road, Brighouse, West Yorkshire, HDE 15N
Directers: Clifford Butt, Shazeena N. Igbal  Company Registration Number: 4213030




BICS Laboratories Ltd

Unit 2, Little John Miil, Oak Hill Road, Brighouse, West Yorkshire HDB 15N
T +44 {0) 1484 717776 F +44 () 1484 717757
E info@hics-labs.co.uk W www.bics-1abs.co.uk

(4)-

6

UKAS

[ETIEEN

4438

Contract Ref: Bryn Pica Landfill Site {Phase 4A Cap}
Material; 1mm LLDPE Geomembrane

Sample ID: 1/3 IDG/1844

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 10866

Report Ref No: BS-J762/a
BICS Sample Ref: 01

Dates Tested: 17-21/03/2014

TEST METHOD TEST SPECIMEN NUMBER MEAN  Std Dev
1 2 3 4 5 6 7 8 g 10

Thickness {ASTM D5994-10)

i 1.06 1.03 1.08 1.06 1.04 0.99 1.00 1.03 0.99 1.07 1.03 0.03

Density (ASTM D1505-10)

glem® 0919 0919 0.918 0.919 0.001

Carbon Black Content (ASTM D1603-12)

% 2.39 2.39 2,39 0.00

Carbon Black Dispersion (ASTM D5596-06)

Category Rating - 1st Rf 1 1 1 1 1 1 0

Category Rating - 2nd Rf - 1 1 1 1 1 1 0

Tensile Properties (ASTN D6693-04)

Break Strength Nimm (MD) 231 19.3 249 22.1 23.9 226 21

Break Strength N/mm {CD) 22.0 19.7 24.5 18.6 24.1 21.8 2.6

Break Elongation % {MD) 509 448 561 515 562 519 47

Break Elongation % (CD) 515 469 553 415 541 499 57

Puncture Resistance (ASTM D4833-07)

N 4338 4224 4169 3796 406.0 481.7 20.6

Tear Resistance (ASTM D1004-13)

N (MDY 125 134 142 132 174 135 128 143 143 147 140 14

N (CD) 146 142 150 149 167 146 157 149 146 147 150 7

Asperity Height (GRI GM12)

mm 0.62 0.86 0.45 0.68 0.43 0.65 043 085 0.44 0.51 0.57 0.1

Oxidative Induction Time (ASTM D3895-07}

min 155 153 154 2

Afmospheric Conditions at Test/ Conditioning : 21 £ 2 °(, Reialive Humidify : 65+ 5 % RH

BICS Laboratories Lid. neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
Unless otherwise detailed sample sizes and related test items comply with the listed test method. Test results refate only to the sample(s) supplied.

The company also observes and maintains client confidentiality.

CONFIDENTIAL TEST REPORT

Page 2 of 4
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BICS Laboratories Ltd

Unit 2, Little John Mili, Oak Hill Road, Brighouse, West Yorkshire HD6 1SN
T +44 (0) 1484 717776 F +44 (0) 1484 717757
E info@bics-tabs.co.uk W www.bics-labs.co.uk

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 10866

s,

Contract Ref: Bryn Pica Landfill Site {Phase 4A Cap} Report Ref No: BS-J762fa
Material: 1mm LLDPE Geomembrane BICS Sample Ref: 02
Sample ID: 213 IDG/M847 Dates Tested: 17-21/03/2014
TEST METHOD TEST SPECIMEN NUMBER MEAN Std Dev
. 1 2 3 4 5 4] 7 8 9 10

_ Thickness (ASTM D5994-10)
mm 1.09 0.99 1.02 1.05 1.01 100 100 102 105 1.06 1.03 0.03
Density (ASTM D1505-10)
glem® 0918 0918 0818 0.918 0.000
Carbon Black Content (ASTM D1603-12)
% 2.38 2.34 2.36 0.03
Carbon Black Dispersion (ASTM D5596-06)
Category Rating - 1st R/ 1 1 1 1 1 1 0
Category Rating - 2nd R/ 1 1 1 1 1 1 0
Tensile Properties (ASTM D6693-04)
Break Strength Nfmm (MD} 19.7 23.1 25.0 263 241 23.6 2.5
Break Strength N/mm {CD) 215 18.1 227 19.4 17.6 19.9 2.2
Break Elongation % (MD) 482 552 577 695 559 553 43
Break Elongation % (CD) 549 445 552 464 413 485 63
Puncture Resistance (ASTM D4833-07)
N 4288 4241 4466 40567 3751 416.1 271
Tear Resistance (ASTM D1004-13)
N (MD) 122 123 145 138 135 126 147 130 125 137 133 9

" N (CD) 134 144 123 137 128 123 159 150 138 151 139 12

Asperity Height (GRI GM12)
mm 0.54 0.58 0.45 0.61 0.57 087 059 047 075 0.52 0.58 0.1

Oxidative Induction Time (ASTM D3895-07) ‘
min 140 140 140 0

Afmosphetic Conditions at Test/ Condilioning : 21 + 2 °C, Relative Humidity : 65+ & % RH

BIGS Laboratories Ltd. naither accepts rasponsibility for nor makes claim as to the final use and purpose of the material.
Unless otherwise detailed sample sizes and related test items comply with the listed test method. Test results relate only to the sample(s) supplied.
The company also observes and maintains client confidentiality.

CONFIDENTIAL TEST REPORT

Page 3 of 4




BICS Laboratories Ltd

Unit 2, Little John Miil, Oak Hit Road, Brighouse, West Yorkshire ED6 15N
T +44 (0} 1484 717776 F +44 (0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 10866

e

Contract Ref: Bryn Pica Landfill Site {Phase 4A Cap} Report Ref No: BS-J762/a
Material: 1mm LLDPE Geomembrane BICS Sample Ref: 03
Sampie ID: 3/3 IDG/1848 Dates Tested: 17-21/03/2014
TEST METHOD TEST SPECIMEN NUMBER MEAN  Std Dev
1 2 3 4 5 6 7 8 9 10

- Thickness (ASTM D5994-10)
mm 1.00 1.04 1.02 1.01 1.06 107 1.04 1.07 1.03  1.04 1.04 0.02
Density (ASTM D1505-10)
gfem® 0.920 0919 0918 0.919 0.001
Carbon Black Content (ASTM D1603-12)
% 2.53 2.58 2.58 0.04
Carbon Black Dispersion {ASTM D5596-06) .
Category Rating - 1st Rf 1 1 1 1 1 1 0
Gategory Rating - 2nd RS 1 1 1 1 1 1 0
Tensile Properties (ASTM D6693-04) .
Break Strength Nmm (MD) 26,1 279 23.2 22.1 237 24.6 2.4
Break Strength N/mm (CD) 216 220 229 205 21.9 218 0.9
Break Elongation % (MD) 596 628 577 525 598 58_5 38
Break Elongation % (CD) 513 538 564 499 552 533 27
Puncture Resistance (ASTM D4833-07}
N 4448 4215 4207 4511 426.4 432.9 14.1
Tear Resistance (ASTM D1004-13)
N (MD) 145 128 138 142 139 138 138 131 142 140 138 5
N (CD) 135 131 123 134 129 134 141 136 133 138 134 5
Asperity Height (GRI GM12}
mm 0.51 0.71 0.71 0.52 0.65 059 048 071 056 068 0.61 0.1
Oxidative Induction Time (ASTM D3895-07)
min 143 147 145 3

Atmospheric Conditions at Test f Conditioning : 21 # 2 °C, Relative Humidity : 65+ 5 % RH

BICS Laboratories Ltd. neither accepts responsibitity for nor makes claim as o the final use and purpose of the material,

Unless otherwise detailed sample sizes and related test items comply with the listed test method. Test results relate only {o the sample(s) supplied.

The company also observes and maintains client confidentiality.

CONFIDENTIAL TEST REPORT

Page 4 of 4
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METHOD STATEMENT
FOR THE TRANSPORTATION, DEPLOYMENT,
WELDING AND TESTING OF
LLDPE GEOMEMBRANE LINER SYSTEMS
FOR THE WORKS AT
BRYN PICA LANDFILL SITE



CELTIC ]LI[N]IN G LIMITED

PP]] REOUIR]ZMENTS

Gloves, safety helmets, high visibility coats or vests, safety footwear.

SPECIFIC RISKS

Rasks to personnel are present during the following :-
Lifting and handiing stages of operatioﬁs.

Risks at this stage will be minimised by ensuring that the equipment used is capable
of carrying the load (‘e rolls of material) in a safe manner. To this end purpose made
lifting bars are used on machines of sufficient size to ensure an adequate safety

margin and the lifting plan will be used.

* Welding of the sheets is carried out at very high temperatures. Guards are provided
on the welding equipment and these must be kept in place and in good condition.

Cutting of sheets involves the use of extremely sharp knives. Operatives are
instructed as to the correct methods of cutting sheets. :

~ Gas Odours.

Risk of fires whilst welding in progress from build up of gas beneath LLDPE liner.
Technicians to wear H2s Gas monitors at all times and fire extinguishers to be kept

close by whilst welding is in progress.

STORAGE OF MATERIALS

The materials are to be stored on smooth prepared area where there are no sharp

~ objects to cause any damage to the lining materials.
'The materials will be inspected pnor to deployment and any damaged materials will

) be cut off and discarded.



CELTIC LINING LIMITED
HANDLING

The LLDPE geomembrane is manufactured in flat wound rolls No extemnal
'packagmg is required.

Approximate weight of each roll is 1 tonnes.
To assist in handling two (2) lLifting straps are supplied with each roll. Rolls will be

handied and lifted using a 360° excavator. The SWL of the 360° excavator must be
clearly marked on the lifting boom - of the machine and must exceed the weight of the

roll being handled.

Extreme care must be used in handling so that damage to the edges of the rolls does
not occur,

Any damage to the geomembrane after examination of the rolls may be repaired in
accordance with repair section of this procedure.

The materials to be stored as directed in the specification,

SUB-GRADE PREPARATION

The surfaces to receive the LLDPE should be prepared to ensure that damage to the
lining would not occur. The surface should be to a smooth clean finish, with all roots,
debris and sharp objects removed. The surface and subgrade must provide a firm
unyielding foundation for the lining. The surfaces to be lined will be examined, and
accepted 1n writing to the Engineer. Submittal of written acceptance may proceed in

stages according to the site programme, if required.



CELTIC LINING LIMITED

LLDPE DEPLOYMENT"

This is carried out to a Panel Installation plan, which detalls the locatlon and sequence
of installation of each panel.

No smoking on liner or wearing shoes that could cause damage to the liner.
Generator not to be allowed on the geomembrane.

(D

)

()

(4)

LLDPE rolis are transported from the storage area by the 360° excavator and
positioned according to the instaltation layout plan with approximately 150mm
overlap to the adjacent panel, and then unrolled by the excavator and
geomembrane lifting equipment or manually and in direct contact with the

subgrade with no wrinkles.

On side slopes the LLDPE is lowered from the top of the slope using the
excavator and the lifting equipment. Once unrolled the LLDPE is anchored :

temporarly into the crest bund.

Where continuous high winds are experienced the sequence and direction of
the panel layout may need to be adjusted to reduce the risk to unprotected

LLDPE.

* Sandbags are utilised to protect against wind load on the honzonta1 and roped

sandbags on side slopes.

SEAM WELDING OF LLDPE

All welding equipment and names of the welding techmmans to be Iogged down on
the CQA daily logs. :

Two methods of seam welding are used :-

()

(b) -

Fusion Wedge Welding A seam produced by self propelled wedge welding

apparatus. The machine is equipped with gauges to monitor weld temperature.
The weld consists of two parallel welds in an overlap with a pneumatic testing

- channel. With this method preheating and grinding of the LLDPE sheet 1s not

required.

Surface Extrusion Welding. This method of welding is used for detailing

work, repairs and cross seams. This extrusion equipment provides a surface

Joint between overlapped sections of the LLDPE sheet to a minimum of 30mm

width. It is equipped with temperature controllers with gauges to monitor

preheat temperature. The LLDPE sheet is preheated by hot air. The extruder

1s purged of all beat degraded or cooled extrudate prior to the commencement

of each welding sequence. The weld area to be joined is prepared to remove .
any suxface ox1datlon or contamination by grinding.



CELTIC LINING LIMITED

WELDING PROCEDURES

After positioning and visual inspection of the sheet, welding of the LLDPE lining is
carried out. Seam welding is a continuous process with minimum interruptions along
any given seam length. Adjacent sheets must be aligned to provide a minimum of
100mm overlap, and smoeth, level surface in the overlap area. Continuous checking
of the machine operation and work process parameters take place during this welding
procedure. It is ensured prior to welding that all surfaces to be seamed are clean and
dry, and in the case of surface extrusion welding, grinding of the weld area takes place
to remove surface oxidation and remove no more than 10% of the thickness of the
material and 12% either side of the weld Welding by either method is to be carried

out as S per spemﬁcat:lon
INSPECTION AND TESTING OF WELD SEAMS

Both destructive and non-destructive methods of testing of all welded seams are
carried out, as detailed below :-

DESTRUCTIVE TESTING -

Each day before any field welding is carried out and after any change of operator or
machinery stoppage a test weld is made and after every 4 hours, allowed to cool
naturally to ambient temperature. Then 5 No. 25mm wide by 200mm long samples are
taken from the test seam and tested to ultimate break elongation on a field tensiometer
in both peel and shear tensile modes. All testing to be carried out as per specification.

Samples tested must not fail in the seam. This method of testing is carried out for

every 200m length of seam weld or as directed by the CQA engineer.
Destructive weld samples will be sent to the laboratory and tested as per specification.

~ NON DESTRUCTIVE TESTING

Three methods of non-destructive testing are used for welding methods

(1)  Air pressure testing for fusion wedge welding welding
(2)  Vacuum box testing for surface extrusion welding

The air pressure testing will be carried out at the pressure stated in the specification
and maintained during which time the pressure should not decrease by more than 10%
over 5 minutes following initial 2 minutes to stabalise.



CELTIC LINING LIMITED

For vacuum box testing a soap solution is‘applicd for min 10 seconds to an area
150mm larger in-area than the vac box. :

- REPAIRS

Any faulty welds or damaged area of LLDPE sheeting either established by weld
testing or visual inspection are repaired using the surface extrusion welder and then

retested vacuum box testing.
Any areas of defective weld or damage are repaired by patching with LLDPE sheet

with all comers radiused to provide an uninterrupted extrusion weld. All repair
patches shall extend beyond the edge of any defect by a minimum of ISOmm in all

directions.

Pipe Boot Detail.

Pipe boot details will be carried out as per drawings and specification.

Geotextile/Geocomposite drainage Deplovment..

The geotextile/gseocomposite drainage sha]l be deployed as the geomembrane

proposed panel layout drawing,

Geotextile/geocomposite drainage rolls are transported from the storage area by
the excavator and positioned accordingly with the overlap as per specification
and unrolled by either the excavator and lifting equipment or manually to the
adjacent panel, this procedure shall be carried out for all geotextile/geocomposite
drainage deployment and the seams will be heat bonded together as per

specification.

Where continuous high winds are experienced the sequence and direction of the
panels may need to be adjusted to reduce the risk of wind uplift, Sandbags are

utilised on the open edges of the geotextile.

SITE ORGANISATION

The site is controlled by a fully qualified Site Manager who is responsible for all site
preparations, including liaising with the Main Contractors Representative, the CQA
engineer and the Client. A visiting Contracts Manager provides additional technical
support ‘and monitors progress, materials and equipment and aftends site meetings.
The director at the Company offices can provide any additional assistance or technical

information required.




CELTIC LINING LIMITED

SITE SPECIFIC SAFETY ISSUES

The Main Contractor are camrying out substantial earthworks activities on site
including preparation layers and backfill operations. Geomembrane works will
myolve interfacing with the Main Contractor, High visibility jackets/vests/gloves and
hard hats are to be womn at all times by Celtic Lining personnel. :




‘Buigerrgyruuad
S3[I0M JOFT“sIaysmEunxa :
.

. SILI‘SIONUOTE s8E ,

STH Team 0] SUBIOIUYOA], ysryg SPD
198RUBA] , : muaudimba asn o ,
231 BuTUIT ORjen) - A[re@ oy wetonma ], pauten A[uQy WP . SOATU UIOIT SIN))
_ QueIgUIsIOad _ .
4.0T3q pUre)s 0} Jou
JaBBuR , [euuosIag papraoid sadox w .
2118 Fuur o) _ Areq puey pue sioppef odoy] S WINIPSA [129 uo sadoys domig
108euRiy _ juawidmbs asn op : : ‘
33§ FUIUIT o1y : ‘ ATte msﬁuﬁﬂoo L pauren ATup A WNIPSN mweuidmbs Fuipyy
‘ Mo potuey
Iogeury . 9q 01 }0U SURIQUISWI0AT yndn suerquisuigas
S FurarT o13[e) fenunpuon Jo yuswikorday : Wnpay - Suisnes 1oyyeom Apuim
i Buimors surgorw I
Iodrueiy - Uaym. [ouuosIad 107 ‘ . SuiMprs
S Furury onjen) Areq@  ooumres[o UIT TNUITIA] . WNIPARN - 108ABDXS AQ pesnes A1y -
REY{:usz)/N o _ _
OYg Fumury onpayy
[euuosrad T8
ToBeuep - Aea Aqwiom oq 01 g g (5)
SIS Surury oyje) - Ajrepndar poxosyo
£pppopy  2q 01 SungI pue surey)) (7) [sunosiad o3 Lifuy
IeGeuepy . psuren 110 . IojeArfixa
oG Sumury oneD APosp oq 09 J01R1d0 suwysry (1) WOIpaw Aq st101 30 Sunpp mm
A THMATATE %OZ@DO@M& MIATATH TOUINOD ST QﬁﬁN ¥
SOUOL D I ¢ Aq passdorg _ o ‘ | = YIS HAaNY T YOI 10y qd
JATEO0Ud ALAAVS ANV H.HHHANEH _ SHTLIXALOED ANV AINVHIINTINOTD YOX INTNSSASSY M.m_ ]
THLIATT ONINTT 11T W )




v

UKAS

Approval
-  Certificate

EN 13067 Plastic Welding Personnel - Approval Testing of
Welders - Thermoplastic Welded Assemblies

CSWIP CERT NO 63705/3

This is to certify that:

Alun Bryn Williams

Date of birth 18 June 1980

has demonstrated proficiency as a Plastics Welder Standard Level in
accordance with the CSWIP requirements published in Document CSWIP-
PW-6-96, 6th Edition, Aprii 2007 and amendments in force on the
examination date. This certificate is valid for the special categories mentioned
below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)
7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 3 February 2014

Date of expiry 6 February 2015

7

(7 7 ZexamiNeR Signed m Q&

\_(Forcswipy )

SIGNATURE OF HOLDER

(Person named above) Date

Photocopies are unauthorised by
PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd
Issued by:

TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accreditation Mark indicales accreditation in respect of those aclivities covered by Accreditation Certificate No. 025
This certificate is the property of TWI Certification Ltd and must be surrendered on request
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UKAS

Approval
“=  Certificate

CSWIP CERT NO 88203

This is to certify that:

Thomas Hancock

Date of birth 21 December 1992

has demonstrated proficiency as a Plastics Welder Entry Level in accordance
with the CSWIP requirements published in Document CSWIP-PW-6-96, 6th
Edition, April 2007 and amendments in force on the examination date. This
certificate is valid for the special categories mentioned below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)

7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 14 July 2014

Date of expiry 13 April 2015

’4\ ;

g/

l\//] }E’XAMINER Signed q%} il

" (For CSWIP)

SIGNATURE OF HOLDER

(Person named above) Date

Photocopies are unauthorised by
PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd
Issued by:

TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accreditation Mark indicates accreditation in respect of lhose aclivities covered by Accreditation Certificate No. 025
This certificate is the property of TWI Certification Ltd and must be surrendered on request
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v | Approval

Certificate

CSWIP CERT NO 88202

This is to certify that:

Mark Anthony Davies

Date of birth 9 April 1980

has demonstrated proficiency as a Plastics Welder Entry Level in accordance
with the CSWIP requirements published in Document CSWIP-PW-6-96, 6th
Edition, April 2007 and amendments in force on the examination date. This
certificate is valid for the special categories mentioned below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)
7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 14 July 2014

Date of expiry 13 April 2015

Yl

- / “ 7 \. i
[7 / [EXAMINER Signed W\ﬁf@/)

(For CSWIP)
SIGNATURE OF HOLDER
(Person named above) Date
Photocopies are unauthorised by
PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd
Issued by:

TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accreditation Mark indicates accreditation in respect of those aclivities covered by Accreditation Cerlificate No. 025
This certiflcate is the property of TWI Certification Ltd and must be surrendered on request
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UKAS

Approval

EN 13067 Plastic Welding Personnel - Approval Testing of
Welders - Thermoplastic Welded Assemblies

CSWIP CERT NO 63701/3

This is to certify that:

Dyfed Wyn Jones

Date of birth 11 May 1981

has demonstrated proficiency as a Plastics Welder Standard Level in
accordance with the CSWIP requirements published in Document CSWIP-
PW-6-96, 6th Edition, April 2007 and amendments in force on the
examination date. This certificate is valid for the special categories mentioned
below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)
7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 3 February 2014

Date of expiry 6 February 2015

/%M/// ‘

/ EXAMINER Signed ‘
N\_(EorCswiP)\__ )

SIGNATURE OF HOLDER

(Person named above) Date

Photocopies are unauthorised by
PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd
Issued by:

TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accredilation Mark indicates accredilation in respect of those aclivilies covered by Accreditation Certificate No. 025
This certificate is the property of TWI Certification Ltd and must be surrendered on request
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UKAS

Approval
"=  Certificate

EN 13067 Plastic Welding Personnel - Approval Testing of
Welders - Thermoplastic Welded Assemblies

CSWIP CERT NO 88200

This is to certify that:

Richard Vaughan Roberts

Date of birth 24 September 1987

has demonstrated proficiency as a Plastics Welder Standard Level in
accordance with the CSWIP requirements published in Document CSWIP-
PW-6-96, 6th Edition, April 2007 and amendments in force on the
examination date. This certificate is valid for the special categories mentioned
below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)
7:8 Extrusion welded PE lining membrane lap joint.

Date of issue 14 July 2014

Date of expiry 24 March 2015

)

{' ‘_\4/ | /EXAMINER Signed f{%{/ﬂﬂ/j)

—  (For CSWIP)

SIGNATURE OF HOLDER
(Person named above) Date

Photocopies are unauthorised by

PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd

Issued by:
TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accreditation Mark indicales accredilalion in respect of those aclivities covered by Accreditation Certificate No. 025
This certificate is the property of TWI Certification Ltd and must be surrendered on request
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UKAS

AppI‘OVal
i Certificate

EN 13067 Plastic Welding Personnel - Approval Testing of
Welders - Thermoplastic Welded Assemblies

CSWIP CERT NO 88198

This is to certify that:

Eifion Wyn Jones

Date of birth 20 March 1984

has demonstrated proficiency as a Plastics Welder Standard Level in
accordance with the CSWIP requirements published in Document CSWIP-
PW-6-96, 6th Edition, April 2007 and amendments in force on the
examination date. This certificate is valid for the special categories mentioned
below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)
7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 14 July 2014

Date of expiry 24 March 2015

ﬂ

[
-

{ >// [ /EXAMINER Signed %Mﬁﬁzj

(For CSWIP)
SIGNATURE OF HOLDER
(Person named above) Date
Photocopies are unauthorised by
PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd
Issued by:

TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accreditation Mark indicates accreditation in respect of those activilies covered by Accreditation Certificate No. 025
This certificate is the properly of TWI Certification Ltd and must be surrendered on request
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UKAS

Approval
“=  Certificate

EN 13067 Plastic Welding Personnel - Approval Testing of
Welders - Thermoplastic Welded Assemblies

CSWIP CERT NO 88197

This is to certify that:

Elgan Jones

Date of birth 14 March 1980

has demonstrated proficiency as a Plastics Welder Standard Level in
accordance with the CSWIP requirements published in Document CSWIP-
PW-6-96, 6th Edition, April 2007 and amendments in force on the
examination date. This certificate is valid for the special categories mentioned
below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)

7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 14 July 2014

Date of expiry 24 March 2015

W

/
/
QZ%E\R Signed %/lﬁﬁl’]/)

—/(For CSWIP)

SIGNATURE OF HOLDER
(Person named above) Date

Photocopies are unauthorised by

PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd

Issued by:
TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 6AL, UK

The use of the UKAS Accredilation Mark indicales accreditation in respect of those activities covered by Accreditation Certificate No. 025
This certificate is the property of TWI Certification Ltd and must be surrendered on request
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UKAS

Approval
Certificate

EN 13067 Plastic Welding Personnel - Approval Testing of
Welders - Thermoplastic Welded Assemblies

CSWIP CERT NO 67818/3

This is to certify that:

Sion Watkin Jones

Date of birth 31 December 1972

has demonstrated proficiency as a Plastics Welder Standard Level in
accordance with the CSWIP requirements published in Document CSWIP-
PW-6-96, 6th Edition, April 2007 and amendments in force on the
examination date. This certificate is valid for the special categories mentioned

below:

Geomembrane welding
7.4 Machine Hot Wedge welding of PE lining membrane (electric heated wedge)

7.5 Extrusion welded PE lining membrane lap joint.

Date of issue 17 June 2014

Date of expiry 17 May 2015

yaw i

-, 7
CRl/ ™~

[/ ExamNER Signed %%w?‘?’@/)

(For CSWIP)

SIGNATURE OF HOLDER

(Person named above) Date

Photocopies are unauthorised by
PLEASE READ THE NOTES OVERLEAF TWI Certification Ltd
Issued by:

TWI Certification Ltd, Granta Park
Great Abington, Cambridge CB21 BAL, UK

The use of the UKAS Accreditation Mark indicales accreditation in respect of those aclivities covered by Accreditation Certificate No. 025
This certificate is the property of TWI Certification Ltd and must be surrendered on request
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CQA VALIDATION
REPORT

PHASE 3B
CAPPING WORKS

Bryn Pica Landfill Site

Appendix 12
LLDPE Destructive

Test Results
Report Number 1384r1vid1014
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BICS Laboratories Ltd

-~ Reliable testing, Superior service

T +44 (0) 1484 717776 F +44 (0) 1484 717757
E info@bics-labs.couk W www.bics-labs.co.uk

REPORT

GEOSYNTHETICS TEST REPORT
REPORT REFERENCE: BS-K182/a

Report Date 04/09/2014
Client Amgen Cymru/Amgen Rhondda Ltd, Bryn Pica, Aberdare, CF44 0BX
Contact Ceri Evans

Contract Reference Bryn Pica Landfill Site
Client PO/Ref No 11424

Material Tested imm LLDPE Geomembrane
Date Received 04/09/2014
Sample IDs DS-01 Through to DS-05 {Fusion & Extrusion Welds}

Tests Requested Seam Integrity (Peel & Shear) - ASTM D6392-12

if you have any questions or require additional information, please do not hesitate to contact us.

Report Authorisation:
— Shazeena labal - .
S \\\MX Technical Director
04/09/2014 T URAS
TESTING
4438

Page10of3

Tests Marked with an asierisk (*} in this report are not UKAS Accredited, and therefore are not included in the UKAS Accreditation Schedule far our laboratory.
Any opinions and intevpretations expressed within this report are outside the scope of our UKAS Accreditation. This test report may not be reproduced other
taan in full, except with the pricr written approval of the issuing laboratery. Test marked # have been subcontracied out.

BICS Laboratories Ltd, Unit 2, Little John Mill, Oak Hill Road, Brighouse, West Yorkshire, HD6 1SN
Directors: Clifford Butt, Shazeena N. igbal Company Reqistration Number: 4213030




BICS Laboratories Ltd

Unit 2, Little John Mill, Oak Hill Road, Brighouse, West Yorkshire HD6 15N
T+44(0) 1484 717776 F +44 (0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk
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UKAS

TRTENG

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 11424

Contract Ref: Bryn Pica Landfill Site
Material: 1mm LLDPE Gecmembrane
Test Method: Seam Integrity (ASTM D6392-12)

Report Ref No: BS-K182/a
Dates Tested: 04/09/2014

LT,

A

PARAMETER TEST SPECIMEN NUMBER . MEAN  Sid Dev
1A 2A 3A 4A 5A 1B 2B 3B 48 5B

5ample ID: DS-1, P2/P3 {Fusion Weld} BICS Sample Ref: 01

Pesl Strength N/mm i2.8 14.1 14.5 15.3 13.8 139 14.1 15.5 144 13.8 14.2 0.8

Peel Seperation % 0 0 0 0 0 0 0 0 0 o

Peel Break Classification SE1 SE1 SE1 SEft SE1 SEA SE1 SE1 SEt SE1

Shear Strength N/fmm - 16.7 17.1 17.1 16.6 16.7 16.8 0.3

Shear Elongation % =50 =50 =50 =50 >50

Shear Break Classification SE1 SE1 SE1 SE1 SE1

Sample ID: DS-2, P12/P13 {Fusion Weld} BICS Sample Ref: 02

Peel Strength N/mm 14.2 14.0 15.6 15.4 14.0 12.1 13.4 14.5 14.4 13.8 14.1 1.0

Peel Seperation % 0 0 0 40 0 0 0 0 0 0]

Peel Break Classification SE1 SE1 SE1 SE1 SEd SE1 SE1 SEt SE1 SE1

Shear Strength  Nfmm 16.8 16.1 17.0 16.1 16.1 16.4 0.4

Shear Elongation % >50 =50 =50 =50 =50

Shear Break Classification SE1 SE1 SE1 SE1 SE1

Sample ID: DS-3, P14/P16 {Fusion Weld} BICS Sample Ref: 03

Peel Strength Nfmm 14.7 15.1 15.1 14.6 14.9 13.1 13.2 15.3 135 13.3 14.3 0.9

Peel Seperation % 0 0 0 0 0 0 0 0 0 0

Peel Break Glassification SE1 SE1 SE1 SE1 SE1 SE1 SE1 SE1 SET SE1

Shear Strength N/mm 16.0 16.6 16.8 16.8 16.2 16.5 0.4

Shear Elongation % »50 =50 50 >50 =50

Shear Break Classification SE1 SEA SE1 SE1 SE1

Sample 1D: DS-4, P18/P19 {Fusion Weld} BICS Sample Ref: 04

Peel Strength N/mm 14.6 154 16.2 14.7 15.3 12.3 12.7 14.7 12.9 12.8 14.2 1.4

Peal Seperation % 0 0 0 0 0 0 0 0 0 0

Peel Break Classification SE1 SE1 SE1 SET1 SEA1 SE1 SE1 SE1 SE1 SE1

Shear Strength N/mm 158 16.0 16.5 159 15.9 16.0 0.3

Shear Eiongation % »50 >50 >50 =50 »50

Shear Break Classification SE1 SE1 SE1 SE1 SEA1

Atmospheric Conditions at Tes! / Minimum 1 hour Conditioning : 21 + 2 °C, Relalive Humidily : 65 £5 % RH

BICS Laboratories Lid. neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
Unless otherwise detailed sample sizes and refated test items comply with the listed test method, Test results relate only fo the sample(s) supplied.
The company alse observes and maintains client confidentiality,

CONFIDENTIAL TEST REPORT

Page20f 3




BICS Laboratories Ltd

Unit 2, Little John Mill, Gak Hill Road, Brighouse, West Yorkshire HD6 1SN
T+44 (0) 1484 717776 F +44 {0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD
P.O NO: 11424

Contract Ref: Bryn Pica Landfill Site
Material: 1mm LLDPE Geomembrane

Test Method: Seam Integrity (ASTM D6392-12)

Report Ref No: BS-K182/a
Dates Tested: 04/09/2014

PARAMETER TEST SPECIMEN NUMBER_ MEAN 3id Dev
1A 2A 3A 4A 5A 1B 2B 3B 4B 58
{ 3ample ID: DS-5, P5/P6 {Extrusion Weld} BICS Sample Ref: 05
Peet Strength N/mm 12.6 11.9 111 12.5 14.1 12.4 1.1
Peel Seperalion % 0 0 0 0 0
Peel Break Classification - SE3 SE3 SE3 SE3 SE3
Shear Strength N/mm 15.8 16.1 14.4 16.1 15.3 15.5 0.7
Shear Elongaticn % >50 >50 >50 =50 >50
Shear Break Classification SE1 SE1 SE1 SET SEi
Almospheric Conditions at Test / Minimum 1 hour Conditioning : 21 + 2 °C, Relativs Humidily : 65 £ 5 % RH
I
&
8ICS Laboratories Ltd. neither accepts responsibility for nor makes claim as te the final use and purpose of the material.
Unless otherwise detailed sample sizes and related test items comply with the listed test method. Test resulls relate only to the sample(s) supplied.
The company also observes and maintains client confidentiality.
E\[ . CONFIDENTIAL TEST REPORT

Page 3 of 3
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BICS Laboratories Ltd

Reliable testing, Superior service

T +44(0) 1484 717776 F +44(0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

REPORT

GEOSYNTHETICS TEST REPORT
REPORT REFERENCE: BS-K254/a

Report Date

Client

Contact

Contract Reference

_Client PO/Ref No

Material Tested
Date Received

Sample IDs

Tests Requested

If you have any questions or require additional information, please do not hesitate to contact us.

20/09/2014

Amgen Cymru/Amgen Rhondda Ltd, Bryn Pica, Aberdare, CF44 0BX

Ceri Evans
Bryn Pica Landfill Site {Phase 4A}
11516 '

1mm LLDPE Geomembrane
29/09/2014

DS-06 {Fusion Weld}

DS-07 {Extrusion Weld}

Seam Integrity (Peel & Shear) - ASTM D6392-12

Report Authorisation:

Ryan Hackney
lLaboratory Manager
29/09/2014

T UKAS

TESTING

Page 1 of 2

e

Tests Marked with an asterisk (*) in this report are not UKAS Accredited, and therefore are not included in the UKAS Accreditation Schedule for our taboratory.
Any opinions and interpretations expressed within this report are outside the scope of cur UKAS Accreditation. This test report may not be reproduced other

thant in full, except with the prior written approval of the issuing [aboratory. Test marked # have been subcontracted out.

BICS Laboratories Ltd, Unit 2, Little John Mill, Oak Hill Road, Brighouse, West Yorkshire, HD6 1SN

Directors: Clifford Butt, Shazeena N. lgbal Company Registration Number: 4213030




T+44 (0) 1484 717776 F +44 {0) 1484 717757
E info@bics-labs.co.uk W www.bics-labs.co.uk

BICS Laboratories Ltd

Unit 2, Little John Mill, Oak Hill Road, Brighouse, West Yorkshire HD6 1SN

FEMINGG

GEOSYNTHETICS TEST RESULTS
AMGEN CYMRU/AMGEN RHONDDA LTD

P.O NO: 11516

Contract Ref: Bryn Pica Landfill Site
Material: tmm LLDPE Geomembrane
Test Method: Seam Integrity (ASTM D6382-12)

Report Ref No: BS-K254/a
Dates Tested: 29/09/2014

PARAMETER TEST SPECIMEN NUMBER MEAN  Std Dev
1A 2A 3A 4A 5A 1B 2B B 4B &B

Sample ID: DS-6, {Fusion Weld} BICS Sample Ref: 01

Peel Strength Nimm 1586 14.1 14.4 - 135 136 18.7 14.9 15.6 15.8 14.8 14.9 1.1

Peel Seperation % 0 0 0 0 0 0 0 0 0 0

Peel Break Classification SE1 SE1 SE1 SE1 SE1 SE1 SE1 SE1 SE1 SE1

Shear Strength N/mm 15.8 155 16.1 16.2 16.0 15.9 0.3

Shear Elongation % >50 =50 =50 >80 >50

Shear Break Classification SE1 SE1 SE1 SE1 SE1

Sample ID: DS-7, {Extrusion Weld} BICS Sample Ref: 02

Peet Strength N/mm 17.5 15.9 16.8 16.0 16.2 16.5 0.7

Peel Seperation % 0 0 0 0 0

Peel Break Classification SE3 SE3 NOBRK NOBRK SE3

Shear Strength Nimm 159 16.1 17.0 16.3 16.4 16.3 0.4

Shear Elongation % >50 >50 >50 >50 =50

Shear Break Classification SE1 SE1 SE1 SE1 SE1

L,

Almospheric Condifions al Test/ Minimunm 1 hour Conditioning : 21 + 2 “C, Relative Humidity : 65 £ 5 % RH

BICS Laboratories Ltd. neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
Unless otherwise detailed sample sizes and refated test items comply with the listed test method. Test resuits refate only to the sample(s) supplied.
The company also observes and maintains client confidentiality.

CONFIDENTIAL TEST REPORT

Page 2 of 2




CQA VALIDATION
REPORT

PHASE 3B
CAPPING WORKS

Bryn Pica Landfill Site

Appendix 13
Restoration Soils

Testwork
Report Number 1384r1vid1014



TEST REPORT
PARTICLE SIZE DISTRIBUTION ANALYSIS
BS 1377:Part 2:1990: Clause 9.2/ 9.4

Rev 3.0

Tel: 01656 746762 Fax: 01656 749036

L Maiden, Laboratory Supervisor

Project No: D4114-14 Client: Amgen Cymru
Project Name: Bryn Pica Address: Bryn Pica
Liwydcoed
Aberdare
ATS Sample No: 3247 CF44 0BX
Site Ref / Hole ID: B&i1 Depth (m):
Sample No: Sample Type: Bulk
Sampling Certificate No Material Description: Brown very silty very sandy
Received: GRAVEL
Location in Works: Unknown Material Source: N/A
Date Sampled: Unknown ilaterial Supplier: N/A
Sampled By: Client Specification: BS1377
Date Recelved: 14 July 2014 Date Tested: 23 July 2014
Test Results
Sieving Preparation / Pretreatment
Parlicle Size o : Sieve: Pre dried
% Passing -
m Pipstte:
125 100
90 100
il ; g
75 100 00 o R = :
63 100 90 A
50 100 20 o
37.5 00 | T e = .
28 99 70 e
20 94 2 o .;./,: i
14 86 g -
10 80 o g - D B e e &=
8.3 70 S = D ] B =
5.0 66 g 40 r’ _____
o_ -
335 61 30 -{_ ........
2.00 55 | | 0 [FEEE o s St R o Sl e o 2 e o A 1 e o
1.18 50 20 o R et
0.600 45 10
0.425 42 :
0.300 38 0 A =
0.212 a5 0.01 6.1 1 10 160 1000
0.150 32 Particle Size mm
0.063 25
Sedimentation Sample Portions Particle Density Mg/m3 . . :
Particle Size . Cobbies / Boulders G Uniformity Coefficient
% Passing NIA
mm Gravel 45 D../D
0.0201 Sand 36 Dry mas of sample, kg 607 =10
0.0080 Silt/ Gl 25 4 NIA
0.0020 i/ Clay 8.
Remarks:
R . Approver Date Fig
QA Ret. Apex Testing Solutions K /M ,
. oot 04/08/2014
Siumal Way, Vilage Farm Industrial Est, Pyle, Bridgend,
BE1377 -2 A S CF:;S 6BZ o PSD




P

BS 1377:Part 2:1990: Clause 9.2/9.4

TEST REPORT
PARTICLE SIZE DISTRIBUTION ANALYSIS

Project No: D4114-14 Client: Amgen Cymru
Project Name: Bryn Pica Address: Bryn Pica
Liwydcoed
Aberdare
ATS Sample No: 3248 CF44 0BX
Site Ref/ Hole ID: B@2 Depth (m):
Sample No: Sample Type: Bulk
Sampling Certificate No Material Description: Brown very silty very sandy
Received: GRAVEL
Location in Works: . Unknown Material Source: N/A
Date Sampled: Unknown Material Supplier: N/A
Sampled By: . Client Specification: BS1377
Date Received: 14 July 2014 Date Tested: 23 July 2014
Test Resulis
Sieving Preparation / Pretreatment
Particle Size o . Sieve: Pre dried
% Passing -
mm Pipette:
125 100
a0 100
100 - ;
63 100 90 T i A
50 100 40 ] M o - GRSt b e
37.5 T I T T e o e 1 s Tt I e ) EERI
28 08 70 4 L A e
20 92 g e - e i s
14 83 § 80 T— N
10 75 R e e
| 6.3 87 S -
5.0 82 S 40 =
n_ -
3.35 58 30 5
2.00 5 | | e e e =
1.18 48 20 =
0.600 44 10 - = o
0.425 41 -
C.300 38 0+ e P e
0.212 35 0.01 0.1 1 10 100 1000
0.150 a2 Particle Size mm
0.063 25
Sedimentation Sample Portions Particle Density Mg/m3 . . -
Particle Size . Cobbles / Boulders 4] Uniformity Coefliclent
% Passing NFA
mm Gravel 47 D../D
0.0201 Sand 36 Dry mas of sample, kg 607 10
0.0060 Silt / Clay 25 8.5 N/A
0.0020 N )
Remarks:
. . Approver Date Fig
QA Ref. Apex Testing Solutions K Mar
N ) . Q oA 04/08/2014
Sturmi Way, Village Farm Indusirial Est, Pyle, Bridgend,
BS1377-2 A S CF33 682 PSD
Rev 3.0 Tel: 01656 746762  Fax: 01656 740096 L. Maiden, Laboratory Supervisor




TEST REPORT
PARTICLE SIZE DISTRIBUTION ANALYSIS
BS 1377:Part 2:1990: Clause 9.2/ 9.4

Rev 3.0

Tel: 01656 746762 Fax: 01656 749095

Project No: D4114-14 Client: Amgen Cymru
Project Name: Bryn Pica Address: Bryn Pica
Liwydcoed
Aberdare
ATS Sample No: 3249 CF44 OBX
Site Ref / Hole 1D: B&3 Depth {m):
Sample No: Sample Type: Bulk
Sampling Certificate No Material Description: Brown very silty very sandy
Received: GRAVEL
Location in Works: Unknown Material Source: N/A
Date Sampled: Unknown Material Supplier: N/A
Sampled By: Client Specification: BS1377
Date Received: 14 July 2014 Date Tested: 23 July 2014
Test Results
Sieving Preparation / Pretreatment
Particle Size . Sieve: Pre dried
% Passing -
mm Pipetta:
126 100
90 100
1 1 .
75 100 = i AT
63 100 90 ==
50 100 o |
375 100 AT
28 99 70—
20 95 g AL
14 87 2 W= A
10 80 g 5 v ;
6.3 73 s =L
5.0 69 § 0 = 7
3.35 65 10 1 -
2.00 59 = o 0 8 | e sl 1 1 e e .
1.18 54 20 T
0.600 48 0 =
0.425 45 E
500 rr o =t B S I et
0.212 38 0.01 0.% 1 10 100 1000
0.150 34 Particle Size mm
0.063 27
Sedimentation Sample Portions Particle Density Mg/m3 . .
Barlicle Size o Cobblos / Boulders] 0 Uniformity Cosfficlent
Y% Passing NFA
mm Gravel 41
DGO" D10
0.0201 Sand 36 Dry mas of sample, kg
0.0060 :
5O Silt / Glay 27 9.4 N/A
Remarks:
' . Approver Date Fig
QA Ret. Apex Testing Solutions P{ More.
B — . oA 04/08/2014
Sturmt Way, Village Farm Industriat Est, Pyle, Bridgend,
BS1377 - 2 A S CFsransB;

L Maiden, Laboratory Supervisor




National
Laboratory
Service

Waste Avceptance Oriteria [WAGY Testing

Waste Acceptance Criteria BS EN 12457-3

Report No: 002877755
Generated: 30-SEP-14

2 Stage Leaching Test (Granular Waste)

Sample Details

Sample Peint Name

Sampling Date

Test Values

Batch Number Mass of Raw Test Portion {kg) [
NLS Folder No. Moisture Content Ratio (%)
Sample Pcint Code Dry Matter Content Ratio (%)

Leachant Volume stage * (litre)

l.eachant Volume Stage 2 (litre}

Solid Waste Analysis Results Landfill Waste Acceptance Criteria
SNRHW in nan
Inert Waste Haz Landfil 1 Hazardous Waste

Total Organic Carbon wiw %

. |Loss on [gnition %

BTEX mafkg

PCBs (7 congeners) mglkg

Mineral Gil (C1G - C40) mglkg

PAHs mg/kg

pH

Acid Neutralisation Capacity
{pH4) maolikg

Acid Neutralisation Capacity
(pH7) mol/kg

&*

>

To be evaluatad

To be evaluated

To be evaluatad

To ba svaluafed

Disclaimar : The Landiill Wasle Acceplance Criferia limits In
{he Environmen! Agency document 'Guidance for Waste Destined for Disposal in Lendhils’ version 2 June 2006.

Sample Comments

Eluate Analysis Concentration Amount Landfill Waste Acceptance Criteria
in Eluate Leached
Liguid : Solid Ratio 2:1 8:1 2:1 10:1 Limit Values (mg/kg) at LS 10:1
SNRHW in
Inert non Haz Hazardous
Landfili 7]
pH Waste Wasie
Conductivity uSicm
Arsenic as As 0.5 2 25
Barium as Ba 20 160 300
Cadmium as Cd 0.04 1 5
Chromium as Cr (total} 0.5 10 70
Copper as Cu 2 50 100
Mercury as Ha 0.01 0.2 2
Molybdenum as Mo 0.5 10 30
Nickel as Ni 04 10 40
Lead as Pb 0.5 10 50
Antimony as Sb 0.06 0.7 5
Selenium as Se 0.1 0.5 7
Zinc as Zn 4 50 200
Chloride as Cl 800 15,000 25,000
Fluoride as F 10 150 500
# Suiphate as S04 1,000 20,000 50,000
Phenol Index 1 MR T
Disselved Qrganic Carbon (DOC) *** 500 800 1,000
Total Dissolved Solids (TDS)** 4,000 80,000 100,000
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National
Laboratory
Service Wasie Acvepiance Uriteria (WACY Testing

Waste Acceptance Criteria BS EN 12457-3 Report No: 002877756
2 Stage Leaching Test (Granular Waste) Generated: 30-SEP-14

[Sample Details Test Values

Batch Nurnber Mass of Raw Test Portion (kg) {
NLS Folder No. Maisture Content Ratio (%)
Sample Point Code Dry Matter Content Ratio (%)

Leachant Volume stage 1 (litre)
L.eachant Volume Stage 2 (litre)

Sample Point Name
Sampling Date

[Solid Waste Analysis Results Landfill Waste Acceptance Criteria
Inert Waste Sl-?aiiﬁ?ﬁﬁ{n Hazardous Waste

Total Organic Carbon wiw % 6*

Lass on Ignition %

BTEX malkg

PCBs (7 congeners) mg/kg

Mineral Oil {C10 - C40) mg/kg

PAHs mg/kg :

pH >8

gﬁirﬁg}:&saﬁon Capaclty To bs ovelualod To bo ovalialed
a‘;_';?r)N :‘I;:;:;Sati(}n Capac‘ty : To o ovalualed Ta ba avaluated

Eluate Analysis Concentration Amount Landfilf Waste Acceptance Criteria

in Eluate Leached
Liguid : Solid Ratio 21 8:t 21 10:1 Limit Values (mg/kg) at L.S 10:1
SNRHW in
Inert non Haz Hazardous
Landfill

pH Waste Waste
Conductivity uS/cm

Arsenic as As 0.5 2 25
{Barium as Ba 20 100 300
Cadmium as Cd 0.04 1 5
Chromium as Cr (total) 0.5 10 70
Copper as Cu 2 50 100
{Mercury as Hg 0.01 0,2 2
iMonbdenum as Mo 0.5 10 30
{Nickel as Ni 04 10 40
|Leadas Pb 0.5 10 50
Antimony as Sb 0.06 0.7 5
Selenium as Se 0.1 0.5 7
Zinc as Zn 4 50 200
Chloride as CI 800 15,000 25,000
Fluoride as F 10 150 500

# Stuliphate as SOy 1,000

Phencl Index 1 L L
Dissolved Organic Carbon (DCC) =** 500 500 1,000
Total Dissolved Solids (TDS)** Ol 4,600 60,000 100,000

Disclaimer : The Landifill Waste Acceptance Criteria limits in this report are corect as of 14/08/2008 and a
the Environment Agency document ‘Guidance for Waste Destined for Dispesal in Landills' varsion 2 June 2006.

8ample Comments
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National
Laboratory
Service

Waste Acceptance Criteria BS EN 12457-3
2 Stage Leaching Test (Granular Waste)

Waste fScoceptance Oritervia (WAT) Testing

Report No: 002877757
Generated: 30-SEP-14

Sample Details

Batch Number

NLS Folder No.

Sample Point Code

Sample Point Name

Sampling Date

Test Values

Mass of Raw Tesl Portion {kg} [

Moisture Content

Ratio (%)

Dry Matter Content Ratio (%}

Leachard Volume stage 1 {jitre)

Leachant Volume Stage 2 {itre)

[Solid Waste Analysis

Results

Landfill Waste

Acceptance Criteria

Total Organic Carbon wiw %

Loss on Ignition %

BTEX mgfkg

PCBs (7 congeners} mg/kg

Mineral Qit (C10 - C40) mglkg

PAHs mgikg

pH

Acid Neutralisation Capacity
(pH4) molfkg

Acid Neutralisation Capacity
(pH7) molkg

SNRHW in non
Inert Waste Haz Landfil { Hazardous Waste
5 6*

Tob

Toba

Fabe ovalusted

Tobs

Landfilt Waste Acceptance Criteria

Sample Comments

Disclaimer : The Landfill Waste Acceplonce Criteria fimils in this report are correct as o
the Environmen Agency document 'Guidance for Waste Destined for Disposal in Landfils' version 2 June 2008.

Eluate Analysis Concentration Amount
in Eluate Leached
Liquid : Solid Ratic 2:1 8:1 2:1 16:1 Limit Values (mg/) at L:S 10:1
SNRHW in
Inert non Haz Hazardous
Landfill {

|eH Waste Waste
Conductivity uSfcm

Arsenic as As 0.5 2 25
Barium as Ba 20 100 300
Cadmium as Cd 0.04 1 5
Chromium as Cr {total) 0.5 10 70
Copper as Cu 2 50 100
Mercury as Hg 0.01 0.2 2
Molybdenum as Mo 0.5 10 30
Nickel as Ni 0.4 10 40
Lead as Pb 0.5 10 50
Antimony as Sb 0.08 0.7 5
Selenium as Se o1 0.5 7
Zincas Zn 4 50 200
Chloride as C! 8500 15,000 25,000
Flucride as F 10 150 500
# Suiphate as SOy 1,000 50,000
Phenal Index 1 i e
Dissolved Organic Carbon (DOC) *** 5 500 800 1,000
Total Dissclved Solids (TDS)** 0 180 4,000 60,000 100,000

/08/2008 and are taken from
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National
Laboratory
Service Waste Aceaplapcs Criteria [WALD) Tesling

Waste Acceptance Criteria BS EN 12457-3 ‘ Report No: 002877758
2 Stage Leaching Test {Granuiar Waste) Generated; 30-SEP-14
Sample Details — ‘ Test Values

Baich Number “JMass of Raw Test Portion (kg) |

NLS Folder No. Moisture Content Ratic (%)

Sample Point Code Dry Malter Content Ratio (%)

Sample Point Name Leachant Volume stage 1 (litre)

Sampling Date “JLeachant Volume Stage 2 {litre}

H

Solid Waste Analysis Resuits Landfill Waste Acceptance Criteria
SNRHW in non
Inert Waste Haz Landiil § Hazardous Waste

Total Organic Carbon wiw % £*

Loss on Ignition %

BTEX mg/kg

PCBs (7 congeners} mg/kg

Mineral Qi (C10 - C40) mgfkg

PAHs mg/kg

6

pH

Acid Neutralisation Capacity
{pH4) molikg

Yo bo ovelvated To be evaluated

Acid Neutralisation Capacity
{pH7) mol/kg

Tobe ovelvated To bs svalualed

Eluate Analysis Concentration Amount Landfill Waste Acceptance Criteria
in Eluate Leached
Liquid : Solid Ratio 2:1 §:1 2.1 10:1 Limit Valies {mg/g) at 1.8 10:1
SNRHW in
Inert non Haz Hazardous
Landfitl
pH Waste Waste
Conductivity uSicm
ugfl ug/l mglkg
Arsenic as As 0.5 2 28
Barium as Ba 20 160 300
Cadmium as Cd 0.04 1 5
Chromium as Cr (total} 0.5 10 70
Copper as Cu 2 50 100
Mercury as Hg 0.01 0.2 2
Molybdenum as Mo 0.5 i0 30
Nickel as Ni 0.4 10 40
Lead as Pb 0.5 10 50
Antimgny as Sb 0.08 0.7 5
Selenium as Se 0.1 0.5 7
Zinc as Zn 4 50 200
Chiloride as Cl 800 15,000 25,000
Fluoride as F 10 150 500
# Sulphate as SO, 1,000 20,000 50,000
Pheno Index 1 S S
Dissolved Organic Carbon {DOC) *** S00 800 1,000
Total Dissolved Solids (TDS)** 4,000 60,000 100,000

Disciaimer : The Landfill Waste Acceptance Criteria fitmits in this report are correct as of 14/08/2008 and are teken from
the Environment Agency document 'Guidance for Waste Desltined for Disposal in Landfills’ version 2 June 2006.

Sample Comments
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