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1.0

INTRODUCTION

Penllergaer Estates (Penllergaer) owns the land on which the closed Penplas inert landfill is located. An
agreement was reached between Penllergaer Estates and BJ Land Holdings Limited to create the landfill on
their land.

The landfill was created to allow predominantly inert waste to be moved from a proposed development site
within the Swansea catchment, following which the landfill was immediately capped. No further materials were
deposited. The material moved, which was mainly demolition rubble, was removed from a location where it had
already been deposited for a number of years.

The Landfill was designed as an engineered clay cell with the walls base and cap comprised of a minimum 1m
thickness of clay, which was compacted to a minimum permeability of 10 ml/s.

Suitable clay to form the cell was present on site, which was validated through a series of insitu falling head
permeability tests and laboratory tests to assess the mass permeability values.

The natural sloping topography was utilised to allow the collection of leachate into a HDPE drainage system.
The drains were surrounded by granular material which was wrapped in a geotextile membrane.
A plan showing the boundary of the site is shown in drawing 04-01-11.D02 included in Appendix A.

A plan showing the monitoring locations is presented in Appendix A as drawing 04-01-11.D01.

1.1 Monitoring
Monitoring has been undertaken in accordance with the Waste Management License. The results of monitoring
are summarised in this report.

1.2 NRW Waste Management License (WML)
A stream runs adjacent to the site.
The WML for the facility stipulates that one location upstream of the site and one location downstream of the
site should be monitored every 6 months together with external groundwater monitoring boreholes. The test
suite was: -
e Total Organic Carbon (TOC), Total Oxidised Nitrogen (TON), Iron, Calcium, Magnesium, Sodium, Chloride

and Sulphate.

1.3 GIBB Supporting Report — Working Plan
A copy of a GIBB working plan report which describes the design and installation of the landfill has been
obtained from NRW and is included in Appendix D.
The report states that the Leachate Monitoring Well should be monitored quarterly for the following
determinands: -
e pH, Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD), Ammoniacal Nitrogen,

Particulate Solids.
Gas vents and boreholes were monitored weekly for the first 6 months and thereafter at a frequency determined
by the initial monitoring.
Surface water was monitored for particulate solids during the construction phase. Particulate solids within
leachate were measured during the initial operational phase where leachate level increases may have required
a tanker to be utilised to remove leachate from site.
Following stabilisation, as leachate is not required to be removed from the site, the requirement to test for
particulate solids was removed from the ongoing quarterly testing suite.
1
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Surface water samples were then to be collected from a designated monitoring location to the north of the site
and analysed for the following determinands: -

e pH, Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD), Ammoniacal Nitrogen, Particulate
Solids.

The working plan advocated that the long term monitoring and site aftercare would be detailed in a Section 106
Agreement to be drawn up between Lliw Borough Council and the landowner. At the time of writing, we have
been unable to obtain a copy or record of any such agreement.

1.3.1 Landfill Construction

Following granting of the waste license to construct the landfill, the cell was constructed, waste material placed
and landfill capped and closed within a period of 1-2 months. The site immediately went into a period of
aftercare.

The methodology utilised in the construction of the landfill is set out in section 1.2 of the working plan, with
Construction Quality Assurance (CQA) methods detailed in section 1.3.

The working plan states that a minimum number of test positions shall be 25 per hectare for horizontally placed
material, with one test per 500 cubic meters of material placed elsewhere.

The site was a land — raise construction on top of an existing clay aquaclude and so, subject to competent clay
cap, was not anticipated to produce any leachate, especially as the material had been moved to the site from a
previous tip site and had to a great extent already stabilised.

Pollution control measures are detailed in sections 3 and 4 of the working plan. The clay cell containment of the
waste eliminates water ingress into the waste mass, which also significantly reduces the likelihood and volume
of leachate being produce. Leachate drains were nonetheless installed to a sump as detailed in the working
plan and the sump level and composition has been monitored periodically in accordance with the requirements
of the permit. The monitoring data for the sump is discussed later in this report.

The landfill was completed in accordance with the permit conditions.

With the exception of the information provided in the working plan, there are no surviving additional records
such as borehole logs, records or inspection or construction details etc.

1.3.2 Landfill Aftercare

Following completion of the filling works, which were undertaken in a two month period, the landfill was capped,
covered with topsoil and grassed with locally occurring species as agreed with regulators.

Boreholes and surface water have been routinely monitored in accordance with the licence, with the site being
strimmed/cut periodically and large bushes/trees establishing on the site removed, to retain the integrity of the
landfill clay cap/liner.

The proposals set out in the working plan were to return the site to agricultural grazing use following completion
of works. This has been done.

At the time of writing, we are unaware of any changes to performance or pollution control measures.

1.4 Limits
No environmental limits were specified within the waste management license. Representative Environmental
Quality Standard (EQS) limits have been included where possible for illustrative purposes in this report to aid

interpretation of the results.

1.5 Data
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The data used to form this report has been summarised from the available records of historical monitoring
undertaken at the site.

September 2019/KE
04-01-11/Rev 2/Monitoring Summary



2.0 SITE DESCRIPTION

2.1 Site Location

The approximate boundary of the site is shown on Figure 1 below, marked by a blue line.

Figure 1 — Site Boundary
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The site address is: -

Land at Penplas Farm
Llangyfelach

Field Parcel number 0366 & part of 1254
SA5 7LA.

The grid reference for the approximate centre of the site is SS 63130 97644.
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2.2 Current Site Use
The site has remained closed since completion and is used for grazing.

The site is bounded to the northeast by dense trees, with intermittent treelines located to the south and north of
the site. The predominant site surroundings comprise agricultural land.

Figure 2 below shows an aerial photograph of the site, displaying the immediate surroundings.

Figure 2 — Aerial Photograph

2.3 Site Description
The site is grassed having been restored following completion of the filling works.
The topography of the site is relatively flat in the central section which is the highest area of the landfill. A slope
along the northern boundary of the site leads down to the original ground level with a gradual slope on the

southern boundary down to original ground level.

A copy of a topographical survey drawings prepared in 2008 following a survey is included in Appendix A.
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2.4 Leachate Generation over the site lifespan

Available data relating to leachate generation over the lifespan of the site has been obtained and summarised in
the table below: -

Table 1 — Leachate Generation Data

Available data relating to leachate generation over the lifespan of the site has been presented in Appendix B
and summarised in table 1 below: -

Year Average Leachate
Depth
2002 2.57
2003 2.67
2004 2.52
2005 2.65
2006 2.71
2007 1.74
2008 2.98
2009 2.61
2010 2.04
2011 2.81
2012 1.43
2013 1.46
2014 1.40

The data highlights that for the 12 years tested, leachate levels have trended down, with the final three years of
dip data showing consistency with levels below 1.5m.

The leachate has been analysed during the lifetime of the landfill and a review of the results obtained is
included in section 4.0. The results show that all results remain within environmental compliance standards; and
therefore that any leachate produced poses a low risk of contamination to surroundings receptors.

The Penplas landfill site also comprises over 75% inert material, with a proportion of the residual material
potentially being biodegradable. This split in material composition can provide additional confidence in the lower
potential for the landfill to generate leachate.

Furthermore, the material deposited at the Penplas site was initially part of a historic landfill, which was
subsequently moved to the Penplas site.

Given that the material was deposited and left in situ at the original landfill site for over 10 years, the leachate
generating potential of the material will have significantly reduced during the period it was located at the
previous site, prior to its relocation to the Penplas landfill.

The surrounding ground is underlain with clay, which was excavated and recompacted to form the actual landfill
cell. The presence of clay encourages and aids overland flow.

Cut off ditches containing stone were installed all around the landfill off-site to divert overland flow of water
around the landfill cell. The levels of leachate have consistently dropped following installation of the ditches
between 2011 and 2012.
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2.5 Gas Generation over the site lifespan

Available data relating to gas generation over the lifespan of the site has been presented in Appendix B and are
summarised in table 2 on the following page.

The data highlights that for the 12 years covered, no or negligible (<0.1%/vol) levels of methane have been
recorded for four of the five boreholes monitored, with correspondingly low levels of carbon dioxide and oxygen
within normal levels.

The fifth borehole monitored has exhibited some methane generation, which has decreased in intensity and
volume over the monitoring period. During the last 5 years of monitoring data between 2009 and 2014, only 6
elevated results over 2% were recorded with the remaining monitoring results recorded being 0% or 0.1%.

The Landfill Directive guidance on Landfill Gas Management identifies that there are no capping or lining
requirements for inert landfills.

The guidance also identifies that “if the waste within the site contains 75 per cent or more inorganic wastes,
then landfill gas production from biodegradation will be minimal”.

The Penplas landfill site contains less than 200,000 cubic meters of material and in excess of 75% inert
material. Based on the guidance, the site therefore poses a limited potential of gas generation.

Furthermore, the material deposited at the Penplas site was initially part of a historic landfill, which was
subsequently moved to the Penplas site.

Given that the material was deposited and left in situ at the original landfill site for over 10 years, the gas
generating potential of the material will have significantly reduced prior to relocation of the material to the
Penplas site.
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2.6 Leachate outbreaks

Date obtained from NRW indicates that there have been historical leachate outbreaks at the site during 2006
and potentially around 2009.

We have researched the breaches, based on the limited information available and these appear to have been
caused by the following events:

1. Established vegetation growing on the land causing a small breach of the capping layer

2. Ingress of water via overland flow/sub surface groundwater flow facilitated by the underlying clay
deposits, recharging the landfill leachate levels.

A plan to remove vegetation at the site was implemented with bushes and trees being removed from the
surface.

A deeper cut of ditch was constructed around 2011 in an arc, trending north-south around the eastern elevation
of the landfill, to collect and divert water around the landfill, reducing the potential for recharge.

Following completion of the above works, there have been no further breaches to the knowledge of the client or
recorded in the information obtained for the site, the leachate dip levels presented in this report were
consistently lower and the quality of the leachate itself remained compliant with the permit parameters, as
discussed later in this report.
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3.0 SURRENDER TYPE
The NRW guidance on landfill surrender has been reviewed in the preparation of this report.
Based on the data available, we have assessed the waste deposited in line with section 4.2.1 of the guidance.

The Waste License for the site, included in Appendix D, states on page 2 that the materials placed within the
landfill were:

1 — Inert building material with clay fill and a specific quantity of biodegradable material (refer Gibb
Environmental Sciences Report dated April 1992)

2 — Excavated natural materials

The working plan also states in correspondence appended to it that the section of waste that could contain
biodegradable fractions, totalled 8000 cubic meters. The remaining material was all inert. The waste license
allowed for a total of 93,000 cubic meters.

The material meets the criteria for Type B waste.

Monitoring records, discussed later in this report, also support the conclusion that waste acceptance procedures
were followed.

The sensitivity of the site surroundings have been assessed in line with section 4.2.2 of the guidance.

Based on environmental data obtained from Groundsure, the site is underlain and surrounded on all sides by a
minor aquifer with low leaching potential. The nearest alternative designation is a minor aquifer — with
intermediate leaching potential, located around 130m to the east of the site.

As all of the water from the site falls / runs north / northeast and given the clay construction of the landfill itself,
the risk posed to aquifers is not considered to be significant.

There is a surface water body located immediately to the north of the site and this has a sensitivity of grade 1 or
2 based on data provided by NRW. This surface water body has been periodically monitored in line with the
environmental permit for the site. Environmental monitoring data, which is discussed later in this report shows
that the water quality has not been adversely impacted and therefore the risk to the surface water receptor is
not considered to be significant.

The Penplas Grasslands SSSI surrounds the site to the North, East and West.

The SSSI comprises a series of low-lying pastures. These pastures represent one of the largest and most
diverse examples of agriculturally unimproved land within the lowland part of West Glamorgan. Eight different
grassland types have been identified on the site, including three types of purple moor-grass pasture, two of rush
pasture, fen meadow, acid grassland and damp heath (CCW, 1992).

The nearest human occupation to the site lies over 250m upstream of the site to the south. Given the
construction method of the landfill, the site age and the fact that there has been no deterioration of water quality
detected by monitoring, it is unlikely that the site poses an adverse risk to the nearby residential receptors and
this receptor can therefore be discounted.

As described within section 1.3, and the Report contained within Appendix D, the site was constructed in
accordance with a strict and approved methodology utilising low permeability clays. Monitoring has
demonstrated that the liner remains competent and that there has been no adverse impact on surface water
bodies located adjacent and downstream of the site.

The waste was well characterised as detailed in a report submitted in support of the original waste license.
Based on the data presented above, the site would be Type B waste located over a minor aquifer, with low

gassing potential and leaching potential as discussed in section 2. Following a review of Table 5 contained in
the guidance, we believe that the site would be classified as a class 3 low risk surrender.
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4.0 LEACHATE MONITORING LOCATION L1

The Waste License for the site requires that the Leachate Monitoring Well is tested every 6 months in
accordance with the working plan. The working plan, included in Appendix D, suggested that monitoring should
be undertaken for the following determinands: -

pH;

COD;

BOD;

Ammoniacal Nitrogen.

Historical data including measurements of leachate levels has been obtained from NRW.

Review of the most recent 3 years of data shows that the level of leachate within the monitoring sump typically
lies around 1.5m.

These levels are lower than those identified during the previous 10 years of monitoring, which show that the
levels of leachate within the well were typically around 2.5 - 3m.

The operator has chosen to undertake sampling for the determinands every 3 months to provide supplemental
data of leachate quality.

Historical monitoring data for the site between 2002 and 2014 has been reviewed and is presented in Appendix
B, with the leachate below compliance limits throughout this period for pH and BOD. Occasional elevations in
ammonia and COD were observed.

Trend graphs for each determinand for the more recent period of 2014 to 2019 are presented below.
The analysis shows that the quality of leachate has remained relatively constant for the last 5 years of

monitoring with the exception of one marginally elevated BOD result in 2014 and one marginally elevated
ammonia result in 2018. These minor excursions are likely to be related to the agricultural use.
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The graph above shows that pH has consistently remained between 6 and 9 for all samples obtained since
June 2013 and consequently no further analysis is required.
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BOD

Based on the Water Framework Directive UK ENVIRONMENTAL STANDARDS AND CONDITIONS (PHASE 1)
Report, values below 4-5 mg/l can be considered good or high quality.

All BOD results for the last 12 months have fallen below 4 mg/l.
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Ammonia

Ammonia (mg/l)
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5.0 SURFACE WATER

The surface water body was dry during the quarterly monitoring visit of June 2018. A follow up visit was carried
out to attempt to obtain samples, however the surface water body was again dry. Samples were able to be
obtained for the following 2 sampling rounds.
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Chloride
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6.0 EXTERNAL GROUNDWATER MONITORING BOREHOLES

Historical monitoring data for the site between 2002 and 2014 has been reviewed and is presented in Appendix
B, with the groundwater boreholes below compliance limits for iron and sodium since 2002.

Trend graphs for each determinand for the more recent period of 2014 to 2019 are presented below.

The analysis shows that the water quality has remained relatively constant for the last 5 years
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Magnesium
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Chloride

Chloride Comparison
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7.0

RISK ASSESSMENT FRAMEWORK

A conceptual model has been developed based on the available data to assess the residual risk of the landfill
site.

7.1 Critical Sensitive Receptor — Human Health
The current use is ad - hoc grazing. The immediate use following surrender of the permit will be as agricultural
land. The long term future use of the site is unknown.

7.2 Critical Sensitive Receptor — Controlled Waters and Environmental Designated Areas
As the site is located within private land, the critical sensitive receptors comprise the underlying groundwater
and surface water bodies adjacent to the site.

7.3 Potential Contaminant Sources
The available historic data indicates that both inert and biodegradable materials were placed within the landfill.
Monitoring via boreholes on the site has been undertaken and provides robust chemical analysis data which
has been utilised in characterisation of potential contamination which could be generated from the Landfill.

7.4 Gas Monitoring
Further to a meeting with NRW in February 2019, a Landfill Gas survey has been undertaken.
A GA5000 Landfill gas surveyor was utilised to survey each of the site borehole locations shown in drawing 04-
01-11.d01 included in Appendix A.
The calibration certificate for the GA5000 is included in Appendix C.
No methane was detected in any of the site boreholes, Leachate sump, or during a walkover survey of the site
surface.
Oxygen levels of 20.9 were recorded in all boreholes, with negligible levels of Carbon Dioxide detected (0-
0.1%).
Historical gas data was obtained from NRW and reviewed in the preparation of this report. The results are
discussed in section 2.5. The results showed that no gas was detected in 4 boreholes will gas trending down to
2.1% average for the final year of monitoring in the fifth boreholes.
Based on review of the historical data and the survey conducted prior to submission of the surrender
application, and as advised by NRW during a meeting, the site does not appear to be producing any gas at
levels which would preclude a low risk surrender.
Due to the negligible/very low level of generation, landfill gas is unlikely to cause the potential for an adverse
effect to any sensitive receptors.

7.5 Potential Exposure Pathways
Potential exposure pathways are listed below: -
» Migration via groundwater;
» Migration via surface water.
The assessment has also considered the following: -
* Human dermal contact;
 Ingestion.

21
September 2019/KE

04-01-11/Rev 2/Monitoring Summary



7.6 Degree of Confidence / Uncertainty

The assessment is based on minimal historical data of the landfill during its construction, supplemented with
annual monitoring data which has been summarised in the preceding section and general data obtained from
NRW under a freedom of information request.

It was confirmed during a meeting between NRW, Excal and the permit holder during February 2019, that this
data was the best available and would be acceptable on which to base the assessment.
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8.0 CONCEPTUAL MODEL AND RISK ASSESSMENT

The conceptual exposure model has been produced to reflect the findings of the annual monitoring results and
the information available regarding the landfill, its construction methods and the details of materials placed

within it

The conceptual model and risk assessment is summarised on the following pages.
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9.0 DISCUSSION
9.1 Surface water

The levels of determinands measured within surface water samples both upstream and downstream of the site
are comparable with each other and no significant elevations downstream of the site could be identified.

All levels of determinands fall below the indicative EQS values that were obtainable at the time of writing for the
determinands analysed.

There is no evidence of any adverse effect from the landfill on the surface water.
9.2 Leachate Monitoring Well
pH fell within the upper and lower EQS limit for the full duration of the site monitoring undertaken.

COD and BOD concentrations were below the representative EQS value for most of the 5 year monitoring
period and for over the last 12 months of monitoring.

Ammonia has been consistently below the EQS value of 1mg/l, predominantly falling between 0 and 0.2 mg/l.
An elevated result was recorded in June 2018 at 1.4mg/l which is slightly over the EQS value utilised, but the
following two results two visit over the next 6 month period. The elevated result is therefore not thought to be
significant given the historical and later data available and is probably attributable to agricultural processes.

9.3 Groundwater Boreholes

During the monitoring period TOC and TON have fluctuated. However, the levels during the last 12 months of
monitoring have been low and are comparable to the levels found within the surface water body adjacent to the
site.

Sodium, Chloride and Sulphate have remained low and significantly below the representative EQS values for a
number of years.

No EQS values for Calcium and Magnesium were identified. However, the levels which average 25ug/l and 10
ug/l respectively across the site are not considered significant. Peaks of 15ug/l in Oct 2017 and 2019 ug/l in
June 2018 were recorded for one borehole. However, corresponding increases within the surface water around
the site was not identified during these periods. These values are not thought to be significant and can be
discounted.

Iron levels have fluctuated during the monitoring period, but have remained predominantly below 1000ug/I, with
occasional rises to around 1500 ug/l. Three results exceeding 2000 ug/l (3500, 4200 and 5350) have been
recorded within Borehole 2; However, on each occasion the corresponding surface water sample taken during
the same sampling period did not show any elevation.
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10.0 CONCLUSION
The inert landfill material is located within a clay lined cell. No baseline contamination data is available.

Periodic monitoring has been undertaken of both boreholes within the cell and surface water adjacent to the site
over several years. The monitoring has not identified any contaminant migration into the surface water body
which lies adjacent to the site.

Ground boreholes into the waste material highlighted some elevated readings of Iron. However, the material is
encapsulated within the clay lined cell and there were no corresponding elevated readings of Iron within the
groundwater results.

It can be concluded that the landfill clay liner remains intact and functional.

Gas monitoring has been conducted and did not identify any methane within the boreholes. Historical records
stated that a small volume of materials placed within the landfill were potentially bio-degradable. However
historical gas monitoring has not identified generation of gas at levels of concern.

A risk assessment has been completed to identify potential contamination pathways or linkages from the site to
potential sensitive receptors. The assessment concluded that, based on the information available, the site does
not present a risk to any of the sensitive receptors identified as each contamination pathway is broken either by
lack of a source or lack of a pathway.

The applicant has revised this report in line with the guidance received from NRW at a meeting held in February
2019.

Consequently based on the analysis results and risk assessment provided in this report, we believe that
sufficient information has been provided to enable the permit for the site to be surrendered.
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APPENDIX A

Drawings
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APPENDIX B

Analysis Results
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Sampling Point L1

date
dd/mm/yyyy

08/03/2002
19/03/2002
04/04/2002
19/04/2002
10/05/2002
23/05/2002
10/06/2002
19/06/2002
12/07/2002
25/07/2002
06/08/2002
22/08/2002
05/09/2002
25/09/2002
15/10/2002
31/10/2002
14/11/2002
25/11/2002
06/12/2002
18/12/2002
13/01/2003
27/01/2003
11/02/2003
25/02/2003
14/03/2003
28/03/2003
17/04/2003
28/04/2003
14/05/2003
30/05/2003
10/06/2003
27/06/2003
10/07/2003
24/07/2003
14/08/2003
26/08/2003
10/09/2003
24/09/2003
01/10/2003
17/10/2003
08/11/2003
25/11/2003
02/12/2003
17/12/2003
09/01/2004
30/01/2004
04/02/2003
18/02/2003
12/03/2004
25/03/2004
07/04/2004
27/04/2004
07/05/2004
18/05/2004
03/06/2004
23/06/2004
02/07/2004
22/07/2004
11/08/2004
27/08/2004
13/09/2004
28/09/2004
12/10/2004
28/10/2004
15/11/2004
30/11/2004
10/12/2004
22/12/2004
07/01/2005
14/01/2005
01/02/2005
23/02/2005
03/03/2005
21/03/2005
13/04/2005
26/04/2005
11/05/2005
21/03/2005
10/06/2005

Leachate Depth

m
sign

result

1.90
2.20
2.20
2.30
2.50
2.60
2.50
2.50
2.50
2.60
2.60
2.60
2.80
2.80
2.10
2.10
3.00
3.00
3.20
3.30
3.20
3.20
2.60
2.60
2.70
2.80
2.70
2.80
2.80
2.80
2.82
2.85
2.70
2.70
2.70
2.60
2.60
2.60
2.60
2.60
2.90
0.00
2.90
3.25
3.55
3.05
3.15
3.00
2.75
0.00
2.40
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.90
2.90
2.90
2.90
2.90
0.40
2.50
1.82
2.60
2.80
2.40
2.80
2.50
2.50
3.00
2.90
2.70
2.80
2.80

average

2.57

2.67

2.52

2.65

Year
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

Average Leachate Depth
2.57
2.67
2.52
2.65
2.71
1.74
2.98
261
2.04
2.81
1.43
1.46
1.40



23/06/2005
13/07/2005
25/07/2005
02/08/2005
22/08/2005
31/08/2005
19/09/2005
02/10/2005
26/10/2005
10/11/2005
25/11/2005
06/12/2005
21/12/2005
01/02/2006
22/02/2006
09/03/2006
22/03/2006
05/04/2006
21/04/2006
05/05/2006
18/05/2006
02/06/2006
29/06/2006
14/07/2006
28/07/2006
13/09/2006
26/09/2006
04/10/2006
19/10/2006
10/11/2006
24/11/2006
06/12/2006
15/12/2006
03/01/2007
11/01/2007
01/02/2007
14/02/2007
21/02/2007
29/03/2007
10/04/2007
27/04/2007
11/05/2007
23/05/2007
11/06/2007
19/06/2007
13/07/2007
26/07/2007
17/08/2007
21/08/2007
06/09/2007
21/08/2007
04/10/2007
31/10/2007
19/11/2007
30/11/2007
10/12/2007
17/12/2007
02/01/2008
23/01/2008
11/02/2008
29/02/2008
06/03/2008
31/03/2008
08/04/2008
17/04/2008
16/05/2008
29/05/2008
25/06/2008
30/06/2008
11/07/2008
31/07/2008
08/08/2008
28/08/2008
10/09/2008
30/09/2008
13/10/2008
31/10/2008
14/11/2008
26/11/2008
02/12/2008
16/12/2008
05/01/2009
29/01/2009
13/02/2009
23/02/2009

2.7

1.74

2.98

2.61



04/03/2009
18/03/2009
09/04/2009
30/04/2009
05/05/2009
26/05/2009
02/06/2009
30/06/2009
13/07/2009
29/07/2009
10/08/2009
24/08/2009
04/09/2009
28/09/2009
14/10/2009
21/10/2009
04/11/2009
17/11/2009
03/12/2009
16/12/2009
19/01/2010
27/01/2010
10/02/2010
26/02/2010
05/03/2010
22/03/2010
08/04/2010
20/04/2010
14/05/2010
27/05/2010
17/06/2010
30/06/2010
12/07/2010
19/07/2010
16/08/2010
26/08/2010
09/09/2010
29/09/2010
11/11/2010
22/11/2010
10/12/2010
23/12/2010
14/01/2011
20/01/2011
04/02/2011
23/02/2011
10/03/2011
30/03/2011
20/04/2011
27/04/2011
12/05/2011
23/05/2011
15/06/2011

30/06/2011

19/07/2011

29/07/2011

05/08/2011

26/08/2011

13/09/2011

29/09/2011

28/10/2011

14/11/2011

30/11/2011

07/12/2011

22/12/2011

05/01/2012

30/01/2012

14/02/2012

28/02/2012

13/03/2012

27/03/2012

11/04/2012

24/04/2012

16/05/2012

31/05/2012

12/06/2012

25/06/2012

10/07/2012

31/07/2012

21/08/2012

31/08/2012

12/09/2012

28/09/2012

16/10/2012

30/10/2012

2.04

1.43



14/11/2012

28/11/2012

12/12/2012

17/12/2012

11/01/2013

30/01/2013

15/02/2013

28/02/2013

14/03/2013

27/03/2013

11/04/2013

30/04/2013

13/05/2013

28/05/2013

12/06/2013

27/06/2013

18/07/2013

31/07/2013

30/08/2013

20/09/2013

01/10/2013

22/10/2013

31/10/2013

13/11/2013

06/12/2013

16/12/2013

31/12/2013

17/01/2014

31/01/2014

20/02/2014

28/02/2014

13/03/2014

31/03/2014

15/04/2014

30/04/2014

16/05/2014

1.46

1.40



Alex Prigmore
Excal Ltd
Excal House

Capel Hendre Industrial Estate

Ammanford
SA18 35)

Certificate of Analysis Number: 1946

Decus

RESEARCH

Decus Research Limited
ExCAL House

Capel Hendre Industrial Estate
Ammanford

Carmarthenshire

SA1E8 351

Tel: 01269 844558
Fax: 01269 841867
Erail: info@decusuk.co.uk

Project/Site name: Penplas Samples Taken: 30-06-2017 1
Job Number: 01-11-02 Samples Received: 04-07-2017
" Order Number: EC 3156 Date Instructed: 04-07-2017
Sample Matrix: Surface Water, Analysis Complete: 19-07-2017
Groundwater,
Sampled By: Client

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of
one month following the date of the issued certificate.

Approved by:
Signature:
Title:

Page 1 of 5

& Adam Whitehouse

[aw&_—

Quality Manager
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Client: Excal Ltd
FAQ: A Prigmore

Report Date

CERTIFICATE OF ANALYSIS 1946
20" July 2017

Results of analysis of 5 samples received

on the 04,/07/17
Code Determinant Units * Sample Identification
Laboratory Sample Number: 040717028 - - 040717029
Client Sample Reference: BH1 BHZ2 BH3 BH4
Sample Date: 30/06/17 - 30/06/17
Sample Matrix; Groundwater Groundwater Groundwater Groundwater
INORG-LO1 | pH pH units A 7.2 [1/5] [1/5] 5.7
INORG-L12 | Ammonia meI™ NH, A 0.30 [i/s] [i/5] 0.04
INORG-L13 | Chloride mglt ¢l A 8.9 [1/5] [i/s] 12.8
INORG-L05 | COD mg.l” 0, A - » g =
INORG-118 | Total Organic Carbon mgl' ¢ A 4.0 [I/5] [1/s] 7.7
INORG-L6.1 | BOD mg.I" 0s A . . . s
INORG-LO9 | Alkalinity mg.I* HCO: A 212 [I/S] [1/S] 183
Total Oxidised Nitrogen | mgl" N M 1.1 [i/S] [1/5] 1.8

- Total Nitrogen mg.I" N N 1.4 [1/s] [1/5] 1.8
INORG-L10 | Dissolved Oxygen mel™ 02 A 7.8 /5] [1/S] 6.7
INORG-1211 | Ortho Phosphate mgl™* P A = - 2 =
METALS-L | Total Phosphorous mgl" P A <0.21 - - <0.21
METALS-L | Nickel ped* A <1.5 /5] [1/5] 8.8
METALS-L | Iron g ! A 256 [i/s] [1/s] 1,280 |
METALS-L | Copper pgdt A <0.8 [1/5] [1/5] <0.8
METALS-L | Chromium pg ™ A 2.3 {1/5] [1/s] 3.2
METALS-L | Lead ugl? A <4.1 [1/5] [i/s] <4.1
1450 Arsenic pel” 5-A = E 3 _
METALS-L | Manganese el A 288 /5] [1/5] 311
METALS-L | Boron pg” A 6.9 = E 17.0
METALS-L | Potassium mg.I" A 0.56 [1/5] [1/S] <012
METALS-L | Sodium mg.I* A 11.0 [1/s] [I/S] 7.7
METALS-L | Cadmium pel” A <0.86 [i/5] [i/s] <0.86
METALS-L | Magnesium mg| A 6.7 [1/5] [1/5] 0.84
1450 Mercury pgr SA - - - -
METALS-L | Calcium mg.I™ A 36.8 [i/s] [1/5] 4.1
METALS-L | Zinc gt A <1.1 [1/5] [i/s] 34.3
METALS-L | Sulphate mel? A 18.9 /5] [i/5] 9.1

* Accreditation Status

Tests marked ‘&’ hold UKAS accreditation

Tests marked ‘N' do not hold UKAS accreditation

Tests marked '5 - A" were sub-contracted to an approved laboratory with accreditation on the specific methed
Tests marked 'S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of LUKAS accraditation

4303

Page2 of 5
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Client: Excal Ltd
FAO: A Prigmore

CERTIFICATE OF ANALYSIS 1946

Results of analysis of 5 samples received

Report Date
20" July 2017

on the 04/07/17
Code Determinant Units & Sample Identification
Laboratory Sample Number: 040717030 | 040717031 | 040717032 =
Client Sample Reference: 5Wi1 SwW2 L1 <
Sample Date: 30/06/17 30/06/17 30/06/17
Sample Matrix: surface Water | Surface Water | Leachate Water =
INDRG-LO1 | pH pH units A 7.7 7.8 7.2
INORG-L12 | Ammonia me.l ™ NH, A 0.20 1.8 <0.01 =
INORG-L13 | Chloride mg.” ¢l A 15.8 10.0 28 -
INORG-L0S | COD mgl" 0, A . - 34 -
INORG-L18 | Total Organic Carbon mg.I™" € A 12.3 111 20.4 -
INORG-L6.1 | BOD mel” s f - - <0.4 -
INORG-109 | Alkalinity mg.I" HCO; A 515 340 176 E
Total Oxidised Nitrogen | mgl" N N 2.5 2.6 1.7 -

- Total Nitrogen mgl”* N N 2.7 4.4 1.7
INORG-L10 | Dissolved Oxygen mg.[* 02 A 7.0 6.1 8.0 2
INORG-121.1 | Ortho Phosphate mal™ P A - 0.04 -
METALS-L | Total Phosphorous mg.l* P A <0.21 <0.21 <0.21
METALS-L | Nickel pe.™ A <1.5 2.5 2.6 -
METALS-L | lron pe” A 175 616 647 -
METALS-L | Copper g’ A <0.8 s B 14.3
METALS-L | Chromium pg* A 238 2.6 21 -
METALS-L | Lead pel? A <4.1 <41 <4.1 -
1450 Arsenic T S-A - - 1.4 -
METALS-L | Manganese pel? A 217 20.5 32.4 -
METALS-L | Boron pgl? A 189.0 42,5 16.3 -
METALS-L | Potassium mg.I* A 12.5 7.2 0.73 -
METALS-L | Sodium me." A 20.0 12.6 5.7 -
METALS-L | Cadmium pgl? A <0.86 <0.86 <0.86 -
METALS-L | Magnesium mg.J” A 19.4 9.0 1.5
1450 Mercury plt 5-A - - <0,50 :
METALS-L | Caleium mg.™ A 128 81.9 37.8 -
METALS-L | Zinc e’ A 211 <1.1 <1.1 -
METALS-L | Sulphate g™ A 3.7 83 7.4 -

* pccreditation Status

Tests marked "A’ hold UKAS accreditation
Tests marked ‘N’ do not hold UKAS accreditation
Tests marked ‘S - &' were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked ‘S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 3 of 5

4303




Decus

HERTARDM

d

Client: Excal Ltd
FAOQ: A Prigmore

CERTIFICATE OF ANALYSIS 1946

Results of analysis of 5 samples received

Report Date
20™ July 2017

on the 04/07/17
- Method Accreditation
Analytical Method el hatiia
Determination of pH in waters by electrode probe meter INORG-LO1 SO 17075
{In-house method)
Determination of Dissolved Oxygen in water by titration
fIFhoise hikhid) INORG-L10 IS0 17025
Determination of ammonia in waters by colorimetric photometer INORG-L12 iSO 17005
{In-house method)
Determination of chloride by colorimetric photometer INORG-L13 10 17075
{In-house method)
Determination of COD in waters by colorimetric photometer INORG-LOS SO 17025
{In-house method)
Determination of BOD in waters by titration INORG-LO6.1 S0 17025
{In-house method)
Determination of alkalinity of waters by colorimetric photometer INORG-L0S SO 17025
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation
- Mone

{In-house method)
Determination of Total Organic Carbon in water by photometer (In- INORG-L18 ISO 17025
house method)
Determination of ortho-phosphate in Water by colorimetric photometer INORG-L21.1 S0 17025
{In-house method)
Determination of metals in waters by ICP-OES (Cd, Cr, Cu, Ni, Pb, Zn, Fe,

METALS-L SO 17025
K, B, S, Mn, Ca, Mg, Na, P) (In-house method) A
Determination of metals in waters by ICP-OES (As, Hg) 1450 iSO 17025
(Sub-contracted method)
Determination of sulphate in waters by calculation METALS-L SO 17025

{Sub-contracted method)

* Accreditation Status
Tests marked ‘A" hold UKAS accreditation
Tests marked ‘N do not hold UKAS accreditation

Tests marked 'S - A" were sub-contracted to an approved laboratory with accreditation on the specific method

Tests marked 'S - N were sub-contracted to an approved laboratory without accreditation on the specific method

Any cormments or interpretations are beyond the scope of UKAS acereditation

Page 4 of 5
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Client: Excal Ltd CERTIFICATE OF ANALYSIS 1946 Report Date
FAO: A Prigmore 20" July 2017
Results of analysis of 5 samples received
on the 04/07/17

All results only relate to the items tested,
This report supersedes any previous versions issued by the laboratory.
A full list of determinants relating to abbreviations such as PAHs, VOCs, SVOCs, PCBs etc. is available upon request.
Where results have been labelled as deviating for any reason, the data may not be representative of the sample at the point of sampling:
[1/5]; Insufficient Sample
[U/S]: Unsuitable Sample
[A]: Date of Sampling not supplied
[B]: Sample age exceeds recommended storage time
[c]: Samples not received in appropriate containers
{D]: Broken Container
< “Lass Than"
> "Greater Than”
Where any sub-contracted results have been noted as deviating by the laboratory in question, their deviations codes will be applied and
detalled.
Accreditation statements are correct at the time of issue.
This report shall not be reproduced in part without the approval of Decus Research Ltd, nor used in any way as to lead to misrepresentation of
the results or their implications.

FETT LRSS RS SR R EMD OF REPDRT** ET TR TSR SRR SRR LR R R L E A b

* Accreditation Status

Tests marked "A’ hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation

Tests marked 'S - A’ were subscontracted to an approved laboratory with accreditation on the specific methad
Tosts marked 5 - M' were sub-cantracted to an approved laboratory without acereditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 5 of 5 4303



Alex Prigmore
Excal Ltd
Excal House

Capel Hendre Industrial Estate

Ammanford
SA18 351

Certificate of Analysis Number: 2048

Decus

RESEARCH

Decus Research Limited
ExCAL House

Capel Hendre Industrial Estate
Ammanford

Carmarthenshire

SAL1R 35]

Tel: 01269 844558
Fax: 01269 841867
Email: info@decusuk.co.uk

Project/Site name: Penplas Samples Taken: 29-09-2017
Job Number: 01-11-02 samples Received: 04-10-2017
| Order Number: EC 3206 Date Instructed: 04-10-2017
Sample Matrix: “Surface Water, Analysis Complete: 03-11-2017
Groundwater,
Leachate water Report Issued: 03-11-2017
Sampled By: Client

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of
one month following the date of the issued certificate.

Approved by:
Signature:

Title:
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Quality Manager
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Client: ExCAL Ltd
FAO: A Prigmare

CERTIFICATE OF ANALYSIS 2048

Results of analysis of 6 samples received

Report Date
03™ November 2017

on the 04/10/17

Code Determinant Units # Sample Identification
Laboratory Sample Number: 041017001 | 041017002 | 041017003 | 041017004
Client Sample Reference: BH1 BH3 BH4 SWi1
Sample Date: 29/09/17 29/08/17 29/09/17 29/09/17
Samp{e Matrix: Groundwater Groundwater Groundwater | Surface \Water
INORG-LOZ | pH pH units A 7.3 22 6.7 6
INORG-L12 | Ammania mgd™ NH, A =0.01 0.07 <0.01 <0.01
INORG-L13 | Chloride mg.l™ ol A 10.7 83 10.7 8.4
INORG-LOS | COD me.l" 0, A - . e -
INORG-L18 | Total Organic Carbon mg.d” € A 9.3 14.6 9.0 11.9
INORG-LE.1 | BOD mgl™" 0 A . . - -
INORG-LO9 | Alkalinity mg " HEOs A 163 165 B0 56

. Total Oxidised Nitrogen | mg" N M <0.1 <0.1 <0.1 0.4

- Total Nitrogen megl™ N M <0.1 <0.1 <0.1 0.4
INORG-L10 | Dissolved Oxygen me.l* 0; A 8.9 8.0 7.1 8.2
iNORG-121.1 | Ortho Phosphate mg.* P A - - - -
METALS-L | Total Phosphorous mg.l" P A <0.21 <0.21 <0.21 <0.21
METALS-L | Nickel pel? A <1.5 6.8 4.0 2.7
METALS-L | Iron ik A 64.1 283 208 398
METALS-L | Copper pgd” A 1.7 yio 4.8 385
METALS-L | Chromium pgat A =1.0 1.4 <1.0 1.0
METALS-L | Lead pg.t” A <4.1 <4.1 <4,1 <41
1450 Arsenic pglt 5-A = S - 3
METALS-L | Manganese pg’ A 27.9 45.9 254 78 |
METALS-L | Baron g™ A 12.2 10.9 10.2 13.8
METALS-L | Potassium mg.l™ & <012 <0.12 <0,12 <0.12
METALS-L | Sodium mel* A 12.7 8.7 7.5 7.3
METALS-L | Cadmium pgl™ A <0.9 <0.9 <0.9 1.0
METALS-L | Magnesium mg.I* A 7.6 4.6 1.1 1.0
1450 Mercury ped* S-A = - < =
METALS-L | Calcium mg.|* A 38.1 31.1 12.9 124
METALS-L | finc T A =14 11.9 29.8 44.9
METALS-L | Sulphate gl A 17.1 7.6 7.9 7.4

* Accreditation Status
Tests marked "4’ hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation
Tests marked 'S - A" were sub-contracted to an approved laboratory with accreditation on the specific method

Tests marked 'S - N were sub-contracted to an approved laboratory without accreditation on the specific mathod
Any comments or Interpretations are beyond the scope of UKAS accreditation
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Client: ExCAL Ltd
FAQ: A Prigmore

CERTIFICATE OF ANALYSIS 2048

Results of analysis of 6 samples received

Report Date

03" November 2017

on the 04/10/17
Code Determinant Units . Sample Identification
Lahoratory Sample Number: 041017005 | 041017006 -
Client Sample Reference: SW2 L1 -
Sample Date: 29/09/17 29/09/17 -
Sample Matrix: Surface Water | Leachate Water =
INORG-LO1 | pH pH units A 7.1 7.3 - -
INORG-L12 | Ammonia mgl NHy | A <0.01 0.03 - -
INORG-L13 | Chloride mglt A 7.3 2.0 - -
INORG LOS | COD a0, | A 5 38 = -
INORG-L18 | Total Organic Carbon mel € A 22.7 21.5 - -
INORG-LE.1 | BOD mel 0, A 4 1.9 - -
INORG-LOS | Alkalinity mg.[" HOO, A 195 139 - z
Total Oxidised Nitrogen | mgl™ N N 0.3 0.2 - -
- Total Nitrogen mgl" N M 0.3 0.2 - -
INORG-L10 | Dissolved Oxygen mgl" 0, A 8.7 8.7 5 =
INORG-L21.1 | Ortho Phosphate mg” P A - 0.10 - -
METALS-L | Total Phosphorous mg.l" P A <0.21 <0.21 - -
METALS-L | Mickel pet” A <1.5 <1.5 . —
METALS-L | Iron g A 332 319 - -
METALS-L | Copper pel? A i 37.4 - -
METALS-L | Chromium gt A 1.1 1.3 - =
METALS-L | Lead pgt* A <4.1 <4.1 - -
1450 Arsenic pgdt S8 - 2.4 = 2
METALS-L | Manganese g A 232 173 - &
METALS-L | Boron g A 28.6 129 - -
METALS-L | Potassium mg.* A 0,12 <0.12 - -
METALS-L | Sodium mel* A 8.9 5.3 - )
METALS-L | Cadmium g™ A 2.2 1.0 - -
METALS-L | Magnesium me.I" A 4.8 1.9 - -
1450 Mercury pel™ SA = <0.50 = S
METALS-L | Calcium mgl? A 54.9 37.6 - .
METALS-L | Zinc pg.™ A 2.5 9.7 - -
METALS-L | Sulphate mgl” A 4.3 26 - -
* pecreditation Status

Tests marked ‘A’ hold UKAS accreditation

Tests marked *N° do not hold UKAS accreditation

Tests marked 'S - A" were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N' were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 3 of 5



1)!:55;@.!;%’

Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2048

FAD: A Prigmore

Report Date

03" November 2017

Results of analysis of 6 samples received

on the 04,/10/17

{Sub-contracted method)

Method Accreditation
alytical Metho
AorieaiIetcy Code Status
Determination of pH in waters by electrode probe meter INORG-LO1 150 17025
{In-house method)
Determination of Dissolved Oxygen in water by titration
(In-house method) INORG-L10 IS0 17025
Determination of ammonia in waters by colorimetric photometer INORG-L12 €0 17025
{In-house method)
Determination of chloride by colorimetric photometer INORG.113 SO 17025
{In-house method)
Determination of COD in waters by colarimetric photometer INORG-LOS 150 17025
{In-house method)
Determination of BOD in waters by titration INORG-LOG.A SO 17025
(In-house method)
Determination of alkalinity of waters by colorimetric photometer INORG-LOO €0 17025
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation
- Mone

(In-house method)
Determination of Total Organic Carbon in water by photometer (In- INORG-Lig €0 17025
house method)
Determination of ortho-phosphate in Water by colorimetric photometer INORG-121.1 50 17025
(In-house method)
Determination of metals in waters by ICP-QES {Cd, Cr, Cu, Ni, Ph, Zn, Fe,

METALS-L IS0 17025
K; B, 5, Mn, Ca, Mg, Na, P) ({In-house method)
Determination of metals In waters by ICP-0ES (As, Hg) 1450 S0 17025
(Sub-contracted method)
Determination of sulphate in waters by calculation METALS-L SO 17025

* Accreditation Status
Tests marked 'A" hold UKAS accreditation
Tests marked ‘M’ do not hold UKAS accreditation

Tests marked 'S - A' were sub-contracted to an approved laboratory with accreditation on the specific method

Tests marked 'S - N’ were sub-contracted to an approved laboratary without accreditation on the specific method

Any comments or interpretations are beyond the scope of LIKAS accreditation
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Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2048 Report Date
EAO: A Prigmore 03™ November 2017
Results of analysis of & samples received
on the 04/10/17

All results only relate to the items tested.
This report supersedes any previous versions issued by the laboratory.
A full list of determinants relating to abbreviations such as PAHs, VOCs, SVOCs, PCBs etc. is available upon request,
wWhere rasults have been labelled as deviating for any reason, the data may not be representative of the sample at the point of sampling:
[i/5]: Insufficlent Sample
[LU/S]: Unsuitable Sample
{A): Date of Sampling not supplied
[B]: Sample age exceeds recommended storage time
[C]: Samples not received in appropriate containers
[D]: Broken Contalner
< "Less Than”
> "Greater Than”
Where any sub-contracted results have been noted as deviating by the |aboratary in question, their deviations codes will be applied and
detalled.
Accraditation statements are correct at the time of issue,
This report shall not be reproduced in part without the approval of Decus Research Ltd, nor used in any way as to lead to misrepresentation of
the results or their implications.

FERERERERRERRERREEERR SR RRRR KRR ERREOND OF REPORTHEERH S0 hd S F k¥ 022X H R FHHF Sk b poddR

* hccreditation Status

Tests marked ‘A’ hold UKAS accraditation

Tests marked ‘N' do not hold UKAS accreditation

Tests marked ‘S - A were subscontracted to an approved laboratory with accreditation on the specific method
Tests marked ‘S - N* were sub-contracted to an approved laboratory without accreditation on the specific method
Any camments or interpretations are heyond the scope of UKAS accreditation
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Alex Prigmore
Excal Ltd
Excal House

Capel Hendre Industrial Estate

Ammanford
SA18 35

Decus

RESEARCH

Decus Resgarch Limited
ExCAL House

Capel Hendre Industrial Estate
Ammanford

Carmarthenshire

SA18 35)

Tel; 01269 844558
Fax: 01269 841367
Email: info@decusuk.co.uk

Certificate of Analysis Number: 2136

Projectfﬁite name: Penplas Samples Taken: 08-12-2017
Job Number: 01-11-02 Samples Received: 08-12-2017
Order Number: EC 3263 Date Instructed: 08-12-2017
_Eample Matrix: Surface Water, Analysis Complete: 19-12-2017
Groundwater,
Leachate water Report Issued: 20-12-2017
Sampled By: Client

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of
one month following the date of the issued certificate.

Approved by: Adam Whitehouse
Signature: A ““fzﬁ-ﬂ'"

=T

Title: Quality Manager
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Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2136 Report Date
FAQ: A Prigmore 20" December 2017
Results of analysis of 7 samples received
on the 08/12/17

Code Determinant Units - Sample Identification
Laboratory Sample Number: 081217035 | 081217036 | 081217037 | 081217038
Client Sample Reference; BH1 BH2 BH2 BH4
Sample Date: 08f12/17 08/12/17 08/12/17 naf12/17
Sample Matrix: Groundwater | Groundwater | Groundwater | Groundwater
IMORG-LO1 | pH pH units A 7.8 6.9 7.2 b.8
INORG-L12 | Ammonia mgl” NH, A 0.01 1.8 11 0.09
INORG-L13 | Chloride mglicl | A 10.0 38 23 | 142
INORG-LO5 | COD mgl™" 0y A = = - 2

 INORG-L18 | Total Organic Carbon mgl" € A 229 70.0 126 13.9
INORG-L6.1 | BOD mgl" 0, A - . i 4
INORG-LOS | Alkalinity mg" HEO; A 154 333 691 93

Total Oxidised Nitrogen | mg.I” N N 0.5 <0.1 1.7 <0.1
Total Nitrogen me N M 0.5 1.4 1.8 <0.1

INORG-L10 | Dissolved Oxygen mel™ 0, A 10.5 3.0 4.1 9.5
inorG-121.1 | Ortho Phosphate mg.” P A - - - -
METALS-L | Total Phosphorous mg.l" P A - - - -
METALS-L | Nickel pe™* A 2.1 12.4 27.8 10.1
METALS-L | Iron ugd? A 64.8 4,229 1,306 635
METALS-L | Copper gl A 4.8 1.8 354 6.3
METALS-L | Chromium gt A 1.6 3.4 6.7 1.0
METALS-L | Lead pgt? A <4.1 4.4 9.9 <4.1
1450 Arsenic g 5-N - - = -
METALS-L | Manganese pe™ A 9.7 3,673 195 293
METALS-L | Boron pgl” A <6.5 <6.5 <6.5 <6.5
METALS-L | Potassium mg.l? A 0.8 1.1 0.7 03
METALS-L | Sodium mg.I™ A 12.0 50.7 8.3 9.7
METALS-L | Cadmium pg ™ A <0.9 <0.9 <0.9 <0.9
METALS-L | Magnesium mg. I A 6.4 15.2 2.7 1.5
1450 Mercury pe* 5N N » - _
METALS-L | Calcium mg.l” A 30.2 26.1 13.9 11.8
METALS-L | Zinc pgt? A 7.8 11.8 89.4 48.2
METALS-L | Sulphate mel? A 17.6 40.6 8.8 8.3

* pccred|tation Status

Tests marked 'A" hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation

Tests marked S - A' were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N’ were sub-contracted to an approved laboratory without acereditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation
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Client: ExCAL Ltd

CERTIFICATE OF ANALYSIS 2136

Report Date

FAO: A Prigmore 20" December 2017
Results of analysis of 7 samples received
on the 08/12/17

Code Determinant Units o Sample Identification
Laboratory Sample Number: 081217039 | 081217040 | 081217041 -
Client Sample Reference: SWi1 SW2 L1 -
Sample Date: 08/12/17 oaf12/17 08/12/17 -
Sample Matrix: Surface Water | Surface Water | Leachate Water =
INORG-LO1 | pH pH units A 6.9 7.1 7.0 -
INORG-L12 | Ammonia mel NHy | A <0.01 <0.01 0.01 -
INORG-L13 | Chloride me.l" Cl A 13.0 12.4 i3 -
INORG-LOS | COD mel o, A - F & ;.
INORG-L1E | Total Organic Carbon mgl” € A 10.2 29.5 291 -
INORG-L6.1 | BOD mg.l™ 0, A . - 1.2 -
INORG-L09 | Alkalinity mg. HEO; A 52 179 144 -

- Total Oxidised Nitrogen | mgl* N M 0.7 0.2 0.3 .

- Total Nitrogen mg. N N 0.7 0.2 0.3 -
INORG-L10 | Dissolved Oxygen mel" 0; A 10.6 10.7 10.4 -
moRG-121.1 | Ortho Phosphate mgl* P A = - 0.08 -
METALS-L | Total Phosphorous mgl” P A - - <0.21 -
METALS-L | Nickel pelt A 3.4 3.9 6.6 -
METALSL | lron e’ A 270 319 470 -
METALS-L | Copper pelt A 12.0 6.3 14.1 -
METALSL | Chromium el A 1.0 1.2 1.2 -
METALS-L | Lead gl A <4.1 <4.1 <4.1 -
1450 Arsenic pglt 5-N - - 1.1 .
METALS-L | Manganese e A 9.7 75.0 40,4 -
METALS-L | Boron pgl? A <6.5 <6.5 <6.5 -
METALSL | Potassium mg.I” A 1.3 1.9 1.7 -
METALS-L | Sodium ma.* A 8.9 11.2 7.4 -
METALS-L | Cadmium pgt” A <0.9 <0.9 <0.9 -
METALS-L | Magnesium me.l" A 1.4 5.4 2.6 -
1450 Mercury pgl™ 5-N - - 0.56 -
METALS-L | Calcium mg.I” A 13.9 59.0 39.8 -
METALS-L | Zinc pelt 6.2 <11 <11 -
METALSL | Sulphate mel* A 5.1 3.0 21 =

* Accreditation Status

Tasts marked ‘A" hold UKAS accreditation

Tests marked "N° do not hold UKAS accreditation

Tests marked 'S - A' were sub-contracted to an approved |aboratory with accreditation on the specific method
Tests marked 'S - N wers sub-contracted to an approved laboratory without accreditation on the specific method
Ary comments or interpretations are beyond the scope of UKAS accreditation

4303
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Client: ExCAL Ltd Report Date

CERTIFICATE OF ANALYSIS 2136

FAO: A Prigmore 20" December 2017
Results of analysis of 7 samples received
on the 08/12/17
Method Accreditation
Analytical Method ] :
iyl Mg Code Status

Determination of pH in waters by electrode probe meter GG S0 %
{In-house method)
Determination of Dissolved Oxygen in water by titration
(- fhigese mattion) INORG-L10 IS0 17025
Determination of ammonia in waters by colorimetric photometer INORG-L12 S0 17025
{In-house method)
Determination of chloride by colorimetric photometer INORG-L13 SO 17025
{In-house method)
Determination of COD in waters by colorimetric photometer INORG-LOS 1SO 17025
{in-house method)
Determination of BOD in waters by titration INORG-L06.1 IS0 17025
{In-house method)
Determination of alkalinity of waters by colorimetric photometer INORG-L09 S0 17025
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation

- Mone
(In-house method)
Determination of Total Organic Carbon in water by photometer (In- INORG-L18 SO 17025
house method)
Determination of ortho-phosphate in Water by colorimetric photometer INORG-LZ1.1 SO 17025
{In-house method)
Determination of metals in waters by ICP-OES (Cd, Cr, Cu, Ni, Pb, Zn, Fe,

; IS0 1702
K, B, 5, Mn, Ca, Mg, Na, P) (In-house method) i H
Determination of metals in waters by ICP-OES (As, Hg)
MNone
{Sub-contracted method) e #
; I :

Determination of sulphate in waters by calculation METALS-L SO 17025
(Sub-contracted method)

* Accreditation Status
Tests marked "A” hold UKAS accreditation
Tests marked ‘N' do not hold LIKAS accreditation

Tests marked ‘S - &' were sub-contracted to an approved laboratory with accreditation on the specific method

Tasts marked ‘S - N were sub-contracted to an approved laboratory without accreditation on the specific method

Any comments or Interpretations are beyond the scope of UKAS accreditation
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Client: EXCAL Ltd CERTIFICATE OF ANALYSIS 2136 Report Date
FAO: A Prigmore 20" December 2017

Results of analysis of 7 samples received
on the 08/12/17

All resulks only relate to the [tems tested.
This report supersedes any previous versions issued by the laberatory,
A full list of determinants relating to abbreviations such as PAHS, VOCs, SVOCs, PCBs etc, Is available upon request.
Where results have been labelled as deviating for any reasan, the data may not be representative of the sample at the point of sampling:
{1/5]; Insufficient Sample
[L#s): Unsuitable Sample
[A]: Date of Sampling not supplied
[8]: sample age exceeds recommended storage time
[C]: Samples not received In appropriate contalners
[0f: Braken Container
< “Less Than"
="Greater Than"
Where any sub-contracted results have been noted as deviating by the |aboratory In question, their deviations codes will be applied and
detailed.
Accreditation statements are correct at the time of issue,
This report shall not be reproduced In part without the approval of Decus Research Ltd, nor used in any way as to lead to misrepresentation of
the results or their implications.
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* Accreditation Status

‘Tests marked ‘A" hold UKAS accreditation

Tests marked ‘N° do not hald UKAS accreditation

Tosts marked 5 - &' were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or [nterpretations are beyond the scope of UKAS accreditation
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Decus

RESEARCH

Alex Prigmore Decus Research Limited
Excal Ltd ExCAL House
Excal House Capel Hendre Industrial Estate
Capel Hendre Industrial Estate Ammanford
Aenmarntord Carmarthenshire
SA1B 35)
SA18 35)
Tel: 01269 844558
Fax: 01269 841867
Email: info@decusuk.co.uk
Certificate of Analysis Number: 2326
Froject/Site name: Penplas Samples Taken: 23-03-2018
Quote Number: DS120307 Samples Received: 26-03-2018
Order Number: [ EC 3361 Date Instructed: 27-03-2018
Sample Matrix: surface Water, Analysis Complete: 19-04-2018
Groundwater, s
Leachate water REPDI‘T ISSUE‘dq 23"]4‘2“18
Sampled By: Client

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of
one month following the date of the issued certificate.

Approved by: Adam Whitehouse
Signature: A’

Title: Quality Manager
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Client: ExCAL Ltd
FAQ: A Prigmare

CERTIFICATE OF ANALYSIS 2326

Results of analysis of 6 samples received

Report Date
23" April 2018

on the 26/03/18 -

Code Determinant Units & Sample Identification
Laboratory Sample Number: 270318039 | 270318040 | 270318041 | 270318042
Client Sample Reference: BH1 BH3 BH4 SW1
Sample Date: 26/03/18 26/03/18 26/03/18 26/03/18
Sample Matrix: Groundwater | Groundwater | Groundwater | Surface water
INORG-L01 | pH pH units A 5.8 6.3 6.0 6.3
INORG-L1Z | Ammonia mg ™ NH, A <0.01 0.65 0.03 <0.01
INORG-13 | Chloride mgd” ¢l A 9.7 17.7 19.6 10.6
INORG-LOS | COD me. 0, A . . " -
INORG-L18 | Total Organic Carbon mg.l" € A 27.6 13.1 16,5 28.0
INORG-LE.1 | BOD mg.l™" 0; A - . - -
INORG-LD9 | Allalinity mig.I" HED; A 250 622 378 220

Total Oxidised Nitrogen | mgl* N M 0.4 2:2 2 0.3

Total Nitrogen mel* N N 0.4 2.9 1.2 0.3
INORG-L10 | Dissolved Oxygen mgt" 0, A 9.0 8.1 9.3 10.0

[ moRe-121.1 | Ortho Phosphate mgl” P A - - -

METALS-L | Total Phosphorous mg.™ P A = < -
METALS-L | Nickel pgJt A 3.3 5.6 9.4 <1.5
METALS-L | Iron pg A 60.4 1,589 1,514 223
METALS-L | Copper pel” A 3.8 8.1 10.0 6.4
METALS-L | Chromium g1’ A 2.3 4.6 4.6 1.7
METALS-L | Lead pel™ A <4.1 4.4 <4.1 13.0
1450 Arsenic el SN - - - -
METALS-L | Manganese pgl? A 3.5 79.8 300 11.5
METALS-L | Boran pgt* A 14.9 19.2 17.9 19.8
METALS-L | Potassium meg.” A 1.4 1.6 0.9 1.7
METALS-L | Sodium mg.l” A 11.9 8.8 8.7 8.9
METALS-L | Cadmium pelt A 12 0.9 <0.9 <09
METALS-L | Magnesium mel™ A 2.6 4.6 1.4 4.3
1450 Mercury pg.l? 5N - - - -
METALSL | Calcium mgl” A 31.2 12.8 7.6 46.4
METALS-L | Zine g’ A <1.1 5.8 30.8 <11
METALSL | Sulphate mg.l™ A 20.5 13.4 11.5 9.4

* Accreditation Status

Tests marked ‘A" hold UKAS accreditation
Tests marked ‘N’ do not hold UKAS accreditation
Tests marked 'S - A" were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N were sub-contracted to an approved laboratory without accreditation an the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation
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Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2326 ngoﬂ: Date
FAO: A Prigmore 23" April 2018
Results of analysis of 6 samples received
y on the 26/03/18
Code Determinant Units B Sample Identification
Laboratory Sample Number: 270318043 | 270318044 . -
Client Sample Reference: Sw2 L1 - 5
Sample Date: 26/03/18 26/03/18 - -
Sample Matrix: surface Water | Leachate Water = .
INORG-LO1 | pH pH units A 6.6 6.5 3= -
INORG-L12 | Ammonia me.I™ NH, A <0.01 0.01 - -
INORG-L13 | Chloride me.l™ ¢l A B85 4.0 = =
INORG-LO5 | COD mel" 0, A - 26 - -
INDRG-L18 | Total Organic Carbon mgl" C A 10.1 24.4 - -
INORG-L6.1 | BOD mel" 0z A - 1.9 . -
INORG-LOS | Alkalinity melt HOO A 79 378 = =
- Total Oxidised Nitrogen | mgl" N N 0.9 1.5 - -
Total Nitrogen mgd* N N 0.9 1.5 - -
INORG-L10 | Dissolved Oxygen met* 0; A 10.3 9.2 - -
INORG-L211 | Ortho Phosphate met* P A - 0.06 = 2
METALS-L | Total Phosphorous mel? p A : <0.21 - -
METALS-L | Nickel ue™t A <1.5 2.7 - -
METALS-L | Iron Tk A 236 285 - -
METALS-L | Copper pelt A 9.9 10.4 - .
METALS-L | Chremium pad™ A 1.4 1.8 - :
METALS-L | Lead pg.l? A <41 12.8 - -
1450 Arsenic T b 5 = 1.2 - -
METALS-L | Manganese ngl” A 5.1 B - -
METALS-L | Boron pg.r? A 10.0 10.2 - -
METALS-L | Potassium mg.™ A 1.2 1.3 - -
METALS-L | Sodium mg.I? A 7.4 5.4 - -
METALS-L | Cadmium ug.I” A <0.9 0.9 - -
METALS-L | Magnesium mg A 1.3 1.8 - -
1450 Mercury ug.l? SN - <0.50 - -
METALSL | Calcium T A 15.3 30.1 - -
METALS-L | Zinc gt A 2.2 <1.1 = “
METALS-L | Sulphate mg.l* A 7.4 38 - -

* pccreditation Status

Tests marked "A' hold LIKAS accreditation

Tests marked ‘M’ do not hold UKAS accreditation

Tests marked 'S - A were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N° were sub-contracted to an approved labaoratory without acereditation on the specific method
Any comments or Interpretations are beyond the scope of UKAS accreditation

Page 3 of 5
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Client: ExCAL Ltd
FAQ: A Prigmaore

CERTIFICATE OF ANALYSIS 2326

Report Date

23" April 2018

Results of analysis of 6 samples received

on the 26/03/18
[ Method Accreditati
. CLCr ation
nal
Analytical Method Code Eintils
D inationof pH i by el be me
etermination of pH in waters by electrode pro ter INORG-LO1 SO 17025
{In-house method)
Determination of Dissolved Oxygen in water by titration
(In-house method) INORG-L10 SO 17025
Determinati fammonia i b i ic ph
etermination of ammonia in waters by colorimetric photometer INORG-L12 IS0 17025
{In-house method)
Det [ hl imetri
etermination of chloride by colorimetric photometer INORG-L13 SO 17025
(In-house method)
D T : : .
etermination of COD in waters by colorimetric photometer INORG-LOS SO 17025
{In-house method)
i oD i itrati
Determination of B n waters by titration INORG-LO6.1 S0 17025
(In-house method)
7 lini :
Determination of alkalinity of waters by colorimetric photometer INORG-L09 1SO 17025
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation
- MNone
{In-house method)
e : i -
Determination of Total Organic Carbon in water by photometer (In INORG-L18 SO 17025
house method)
PR i ” b :
Determination of ortho-phosphate in Water by colorimetric photometer INORG-L214. 150 17025
{In-house method)
Determination of metals in waters by ICP-OES (Cd, Cr, Cu, Ni, Pb, Zn, Fe,
K, B, S, Mn, Ca, Mg, Na, P) (In-house method) sl IRRI7098
Determination of metals in waters by ICP-OES (As, Hg)
{Sub-contracted method) =t Nene
i wat lati
Determination of sulphate in waters by calculation METALS-L iSO 17025

(Sub-contracted method)

* pccreditation Status
Tests marked ‘A’ hold UKAS accreditation
Teste marked "N’ do not hold UKAS accreditation

Tests marked ‘S - A’ were sub-contracted to an approved laboratory with accreditation on the spacific method

Tests marked 'S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method

Any commients or interpretations are beyond the scope of UKAS accreditation

Page 4 of 5
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Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2326 Report Date
FAQ: A Prigmare 23" April 2018
Results of analysis of 6 samples received
on the 26/03/18

All results only relate to the items tested.
This report supersedes any previousversions issued by the laboratory,
A full list of determinants relating to abbreviations such as PAHs, VOCs, SVOCs, PCBs etc. Is available upon request.
Where results have been labelled as deviating for any reason, the data may not ba representative of the sample at the point of sampling:
[175]: Insufficlent Sample
[Lt5]: Unsuitable Sample
[A]: Date of Sampling not supplied
[8]: Sample age exceeds recommended storage time
[C]: samples not received in appropriate containers
[D]: Braken Container
< "Less Than"
= "Greater Than”
Where any sub-contracted results have been noted as deviating by the laboratory in question, their deviations codes will be applied and
detailed.
Accreditation statements are correct at the time of Issue.
This report shall not be reproduced in part without the approval of Decus Research Lid, nor used in any way as to lead to misrepresentation of
the results or thelr implications.

kEkkEk kR Rk kR kb *t**t***##*#**END OF HEPDRT* CEEE IR R R DR E R R R Rt R

* pccreditation Status

Tests marked ‘A’ hold UKAS accreditation

Tests marked "N’ do not hold UKAS accreditation

Tests marked 'S - A" were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N' were sub-cantracted to an approved laboratory without accreditation on the speclfic method
Any comments or interpretations are beyond the scope of UKAS accreditation
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Alex Prigmore
Excal Ltd
Excal House

Capel Hendre Industrial Estate

Ammanford
SA18 35)

Certificate of Analysis Number: 2487

Decus

RESEARCH

Decus Research Limited
ExCAL House

Capel Hendre Industrial Estate
Ammanford

Carmarthenshire

SA18 35)

Tel: 01269 844558
Fax: 01269 841867
Email: info@decusuk.co.uk

Project/Site name: Penplas Samples Taken: 04-07-2018
Job Number: 1 o1-11-02 Sam ples Received: 20-07-2018
Order Number: EC 3467 Date Instructed: 20-07-2018
Sample Matrix: Surface Water, Analysis Complete: 15-08-2018
Groundwater,
Leachate water Report Issued: 20-08-2018
Sampled By: Client

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of
one month following the date of the issued certificate.

Approved by:
Signature:

Title:

Page 1of4

4 Adam Whitehouse
i ‘-

Quality Manager

4303
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Client: ExCAL Ltd
FAD: A Prigmore

CERTIFICATE OF ANALYSIS 2487

Results of analysis of 4 samples received

Report Date
20™ August 2018

on the 20/07/18

Code Determinant Units * sample Identification
Laboratory Sample Number: 200718002 | 200718003 | 200718004 | 200718005
Client Sample Reference: BH1 BH2 BH4 L1
Sample Date: 04/07/18 04/07/18 D4/07/18 04/07/18
Sample Matrix: Groundwater Groundwater Groundwater Leachate water
INORG-LD1 | pH pH units A 7.8 7.6 7.9 7.4
INORG-L12 | Ammonia mg.l™ NH, A <0.01 2.9 0.04 1.4

[ INORG-L13 | Chioride mgl’c | A 12.8 3.2 10.9 26
INORG-LO5 | COD mel 0, A - - ’ <2
INORG-L18 | Total Organic Carbon mg.l” € A 30.7 29.8 19.8 42.4
INORG-L6.1 | BOD me." 0: A - 4.8
INORG-L09 | Alkalinity meg.|" HCO; A 153 390 116 451

Total Oxidised Nitrogen | mgl' N M 0.3 <0.1 <0.1 01 |
- Total Nitrogen mgl ™t N N 0.3 2.5 <0.1 2.7

INORG-L10 | Dissolved Oxygen mglt 0, A 10.2 9.9 10.3 10.6
iNoRG-L21.1 | Ortho Phosphate mg.l" P A - - - 0.11
METALS-L | Total Phosphorous mg™ P A - - s 0.2
METALS-L | Nickel pg.l” A 35 7.6 9.7 5.4
METALS-L | Iron pel* A 54.8 5,350 £8.8 3,550
METALS-L | Copper pgl’ A 1.2 <0.8 1.9 6.7
METALS-L | Chromium pg.r” A 2.4 3.4 3.0 2.0
METALS-L | Lead gt A <4.1 5.4 6.5 1.7
1450 Arsenic pg.™ 5-N - : - %P
METALS-L | Manganese et A 65.9 3,610 1,700 382
METALS-L | Boron pgd” A <h.5 9.1 <6,5 23.7
METALS-L | Potassium me.l A 1.3 1.4 0.3 31 |
METALS-L | Sadium mg.l™* A 13.4 51.4 9.9 gt
METALS-L | Cadmium pgl? A 0.8 1.0 1.2 1.6
METALSL | Magnesium mg™ A 7.1 18.8 3.1 5.0
1450 Mercury we ™ S-M E 4 — <0.50
METALS-L | Calcium g™ A 31.2 24.9 11.1 68.6
METALS-L | Zinc pg.I” A <1.1 <1.1 13.5 39
METALS-L | Sulphate mel” A 13.4 <0.4 12.9 32

* pccreditation Status

Tests marked ‘A’ hold UKAS accreditation
Tests marked "N do not hold UKAS accreditation
Tests marked 'S - A' were sub-contracted to an approved laboratory with acereditation on the specific method
Tests marked S - N were sub-contracted to-an approved laboratory without accreditation on the specific method
Any comments or Interpretations are beyond the scope of LIKAS accreditation

Page 2 of 4
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Client;: EXCAL Ltd CERTIFICATE OF ANALYSIS 2487 Report Date
FAO: A Prigmore 20" August 2018

Results of analysis of 4 samples received
on the 20/07/18

L Method Accreditation
Analytical Method cods Status
Determination of pH in waters by electrode probe meter INORG-LO1 S0 1025
{In-house method)

Determination of Dissolved Oxygen in water by titration
{in-house method) INORG-L10 IS0 17025
Determination of ammonia in waters by colorimetric photometer INORGE-12 SO 17025
{In-house method)
Determination of chloride by colorimetric photometer INORG-L13 SO 17025
(In-house method)
o : lori Z
Determination of COD in waters by colorimetric photometer INORG-LOS IS0 17025
{In-house method)
Determination of BOD in waters by titration INORG-L06.1 SO 17025
(In-house method)
Determination of alkalinity of waters by colorimetric photometer INORG-LOS 16017095
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation
- None

(In-house method)
Determination of Total Organic Carbon in water by photometer (In- INORG-L18 S0 17025
house method)
Determination of ortho-phosphate in Water by colorimetric photometer INORG-121.1 SO 17025
{In-house method)
Determination of metals in waters by ICP-OES (Cd, Cr, Cu, Ni, Pb, Zn, Fe,

: i -L 7025
K, B, S, Mn, Ca, Mg, Na, P) {In-house method) s B0t
Determination of metals in waters by ICP-OES (As, Hg)
{Sub-contracted method) b e
Determination of sulphate in waters by calculation

METALS- 150

(Sub-contracted method) - 17023

¥ Accreditation Status

Tests marked ‘A" hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation

Tests marked ‘5 - &' were sub-contracted to an approvad laboratory with accreditation on the specific method
Tests marked S - N were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 3 of 4 4303
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Client: EXCAL Ltd CERTIFICATE OF ANALYSIS 2487 Report Date
FAQ: A Prigmore 20" August 2018
Results of analysis of 4 samples received
on the 20/07/18

All results only relate to the items tested.
This report supersedes any previous versions issued by the laboratory.
& full list of determinants relating to abbreviations such as PAHs, VOCs, SVOCs, PCBs etc, s available upon request,
Where results have been |abelled as deviating for any reason, the data may not be representative of the sample at the point of sampling:
[1/5]: Insufficient Sample
[u/5): Unsuitable Sample
[A]; Date of Sampling not supplied
[B]: Sample age exceeds recommended storage time
{C]: samples not recelved inappropriate containers
[0]: Broken Container
< “Less Than”
= "Greater Than"
Where any sub-contracted results have been noted as deviating by the laboratory In question, their deviations codes will be applied and
detailed.
Accreditation statements are correct at the time of issue,
This report shall not be reproduced in part without the approval of Decus Research Ltd, nor used in any way asto lead to misrepresentation of
the results or thelr Implications.

ke phhRkkk Rk kR Rk *###**tﬂ**#END DF REPDRT***###* ek o o sk ok ok ke ke ke ek ok ok ok ok

* Accreditation Status

Tests marked ‘A" hold UKAS accreditation

Tests marked "N’ do not hold UKAS accreditation

Tects marked 'S - A° were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - M° were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 4 of 4



Decus

RESEARCH

Alex Prigmore Decus Research Limited
Excal Ltd ExCAL House
Excal House Capel Hendre Industrial Estate
Capel Hendre Industrial Estate Ammanford
Ammanford Carmarthenshire
SA18 35) SA18 35!

Tel: 01269 844558
Fax: 01269 841867
Email: info@decusuk.co.uk

Certificate of Analysis Number: 2753

Project/Site name: Penplas_ _ 'Eémples Taken: 25-09-2018 '
lob Number: 01-11-02 Samples Received: 06-12-2018
Order Number: EC 3471 Date Instructed: 06-12-2018 —
Sample Matrix: Surface Water, Analysis Complete: 18-12-2018 "
Groundwater, .
Leachate water Report Issued: 18-12-2018
Sampled By: Client -

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of

one month following the date of the issued certificate.

Approved by:
Signature:
Title:

Page 1 of 5

1 Adam zitehuuga

Quality Manager
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Client: ExCAL Ltd
FAO: A Prigmore

CERTIFICATE OF ANALYSIS 2753

Results of analysis of 7 samples received

Report Date
18" December 2018

on the 06/12/18

Code Determinant Units * Sample Identification
Laboratory Sample Number: 061218002 | 061218003 | 061218004 | 061218005
Client Sample Reference: BH1 BH2 BH3 BH4
Sample Date: 25/09/18 25/09/18 25/09/18 25/09/18
Sample Matrix: Groundwater | Groundwater | Groundwater | Leachate water
INORG-L01 | pH pH units A 6.8 [B] 7.1[8] 6.9 [B] 7.0 [B]
INORG-L12 | Ammonia mgI" NH, A 0.01 (8] <0.01 (8] 0.01 8] <0,01 (8]
INoRG-L13 | Chloride mel* d A 11.9 (8] 12.6 [B] 14.0 [8] 20.0 [B]
INORG-LOS | COD mgl" 0, A - - - -
INORG-L18 | Total Organic Carbon mgl’ € A 44.8 [8] 32.0/8] 26.5 [B] 11.8 (8]
INORG-L6.1 | BOD mg.l” 0; A - - s -
INORG-L09 | Alkalinity mg.[" HOD; A 140 [8] 183 [B] 116 [B] 43 [B]

- Total Oxidised Nitrogen | mgi™ N M <0.1 [B] <0.1 (8] <0.1 (8] <0.1 [B]

Total Nitrogen mel* N ] <0,1 /8] <0.1 [8] <0.1 [B] <0.1 (8]

INDRG-L10 | Dissolved Oxygen mg.l™* 0y A 10.1 (8] 9.7 [B] 9.8 [8] 9.9 (8]
INORG-L21.1 | Ortho Phosphate me.l’ P A - - - -
METALSL | Total Phosphorous mgI" P A - - - =
METALS-L | Nickel ped? A 1.5 [B] 1.6 [8] 11.6 (8] 5.8 (8]
METALS-L | lron g™ A 94.8 [8] 111 8] 1,160 8] 277 [B]
METALS-L | Copper el A 2.3 [B] 2.8 [8] 18.9 (8] 9.4 [B]
METALS.L | Chromium pg.t A 1.8 [8] 1.7 (8] 3.7 (8] 2.0 (8]
METALSL | Lead pert A <4.1 (8] <4.,1 [B] <4.1 [8] <41 [8]
1450 Arsenic pelt 5-N = = - :
METALSL | Manganese gl A 2.1/8) 3.9 [B] 25.2 (B8] 289 [8]
METALS-L | Boron pel” A <6.5 [B] <6.5 [B] <6.5 [B] <6.5 [B]
METALS-L | Potassium mg.l" A 1.0 [8] 0.9 (8] 1.3 (8] 0.8 [8]
METALS-L | Sodium mgl” A 19.0 (8] 37.0 [8] 7.1 (8] 13.1 (8]
METALS-L | Cadmium ug.I* A <0.9 [8] <0.9 [B] <0.9 (8] <0.9 [8]
METALS-L | Magnesium mg.™ A 7.7 [8] 12.7 [8] 2.8 [B] 2.3 [B]
1450 Mercury pg” SN - : - -
METALS-L | Calcium mg.l* A 32.6 [B] 25.1 [8] 27.4 [B] 19.4 [8]
METALS-L | Zinc g™ A <1.1 /8] <1,1 (8} 20.8 (8] 28.8 (8]
METALS-L | Sulphate mg.|” A 16.8 [8] 13.8 [B] 7.3 [B] 33.0 /8]

* Accreditation Status

Tests marked ‘A’ hold UKAS accreditation
Tests marked ‘N’ do not hold UKAS accreditation
“rests marked 'S - &' were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - W were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 2 of 5
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Decus
MESEAREH
Client: EXCAL Ltd CERTIFICATE OF ANALYSIS 2753 Report Date
FAO: A Prigmore 18" December 2018
Results of analysis of 7 samples received
on the 06/12/18
Code Determinant Units % Sample Identification
Laboratory Sample Number: 061218006 | 061218007 | 061218008 -
Client Sample Reference: SWi SW2 L1 -
Sample Date: 25/09/18 25/09/18 25/09/18 -
Sample Matrix: Surface Water | Surface Water | Leachate water
INORG-LOL | pH pH units A 6.7 [B] 7.0 [8] 7.0 [B] &
INORG-L12 | Ammonia mg| ™ MH, A 0.01 (8] <0.01 (8] <0.01 [B] -
INORG-L13 | Chloride mg.t* Cl A 18.7 (8] 17.6 [B] 10.7 [B] -
INORG-LOS | COD mg.I" 0, A - - 21 (8] =
INORG-L18 | Total Organic Carbon mglt € A 48.7 [8] 18.5 (8] 24.0 [B] -
INORG-L6.1 | BOD mg.I" 0, A - - 5.4 [8] +
INORG-L09 | Alkalinity mg.l" HCO, A 287 [8] 85 [B] 73 [8] -
Total Oxidised Nitrogen | mgl" N N <0.1 [8] <0.1 (8] <0.1 [8] -

= Total Nitrogen mg.l" N N <0.1 (8] <0.1 (8] <0.1 (8] =
INORG-L10 | Dissolved Oxygen mgt* 0, A 9.9 [8] 10.0 (8] 10.1 [B] -
INoRG-121.1 | Ortho Phosphate megl" P A - 0.04 [B] -
METALS-L | Total Phosphorous mgl P A - - <0.2 [8]
METALS-L | Nickel gt A <1.5 (8] <1.5 [8] <1.5 [8]
METALS-L | Iron gt A 20.5 [8] 492 (8] 177 (8] -
METALS-L | Copper el A 7.1 (8] 13.6 (8] 12.4 [B] -
METALS-L | Chromium pelt 'y 2.1 (8] 1.9 [8] 1.5 [B] -
METALS-L | Lead pg.l* A 6.2 [B] <4.1 [B] <4.1 [B] -
1450 Arsenic pel™ 5N . - <1.0 [B] -
METALSL | Manganese gt A 3.2 [8] 9.7 [B] 2.6 [8]
METALS-L | Boron pg. A <6.5 [8] <6.5 [8] <6.5 [B] -
METALS-L | Potassium mg.l? A 4.5 [8] 1.3 [B] 0.6 [8] -
METALS-L | Sodium mg.I* A 12.6 [8] 8.2 [B] 5.7 (8] -
METALS-L | Cadmium et A <0.9 (8] <0.9 (8] <D.9 (8] -
METALS-L | Magnesium mg.I? A 11.3 (8] 1.7 [8] 2.6 (8] -
1450 Mercury et 5N . - <0.50 [B]
METALS-L | Calcium mg.? A 111 [B] 35.2 (8] 38.2 [B] -
METALS-L | Zinc pel* A <1.1(8] 2.6 [B] 1.5 (8]
METALS-L | Sulphate mg.I™ A 48.2 [B] 15.4 [B] 30.1 (8]

* Accreditation Status

Tests marked ‘A" hold UKAS accreditation
Tests marked ‘N’ do not hold UKAS accreditation
Tests marked ‘S - A' were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N were sub-contracted to an approved laboratory withot accreditation on the specific method
Any comrments or interpretations are beyond the scope of UKAS accreditation

Page 3 of 5




DECUS’

Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2753

FAO: A Prigmore

Report Date

18" December 2018

Results of analysis of 7 samples received

on the 06/12/18
Method Accreditation
Analytical Method Code st
Determination of pH in waters by electrode probe meter INORG-LO1 iSO 17025
{In-house method)
Determination of Dissolved Oxygen in water by titration
(In-house method) INORG-L10 SO 17025
Determination of ammonia in waters by colorimetric photometer INORG-L12 1SO 17025
(In-house method)
Determination of chloride by colorimetric photometer INORG-L13 50 17025
(In-house method)
Determination of COD in waters by colorimetric photometer INORG-LOS IS0 17025
(In-house method)
Determination of BOD in waters by titration INORG-L06.1 150 17025
{In-house method)
Determination of alkalinity of waters by colorimetric photometer INORG-L09 1SO 17025
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation
- MNone
(In-house method)
Determination of Total Organic Carbon in water by photometer (In- INORG-L18 1SO 17025
house method)
Determination of ortho-phosphate in Water by colorimetric photometer INORG-LZ1.1 SO 17025
(In-house method)
Determination of metals in waters by ICP-OES (Cd, Cr, Cu, Ni, Ph, Zn, Fe,
- 2
K, B, S, Mn, Ca, Mg, Na, P} (In-house method) e 15027023
Determination of metals in waters by ICP-OES (As, Hg)
: 0
(Sub-contracted method) A Hohe
Determination of sulphate in waters by calculation
(Sub-contracted method) METNS ¢ WA
¥ Accreditation Status

Tests marked ‘A" hold UKAS accreditation
Tests marked "N’ do not hold UKAS accreditation

Tasts marked 'S - &' were sub-contracted to an approved labotatory with accreditation on the specific method

Tests marked 'S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method

Any comments or interpretations are beyond the scope of UKAS accreditation

Page 4 of 5
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Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2753 mREFﬂﬂ Date
FAO: A Prigmore 18" December 2018
Results of analysis of 7 samples received
on the 06/12/18

All results only relate to the ltems tested.
This report supersedes any previous versions issued by the [aboratory.
A full list of determinants relating to abbreviations such as PAHs, VOCs, SWOCs, PCBs etc. Is avallable upon request,
Where results have been labelled as deviating for any reason, the data may not be representative of the sample at the point of sampling:
{1/5]: Insufficient Sample
{U/5]: Unsuitable Sample
[A]: Date of Sampling not supplied
[B]: Sample age exceeds recommended storage time
[c]: samples not received in appropriate containers
[O]: Broken Contalner
< "Less Than"
> "Greater Than"
Where any sub-contracted results have been noted as deviating by the laboratory in question, thelr deviations codes will be applied and
detailed.
Accreditation statements are correct at the time of Issue.
This report shall not be reproduced in part without the approval of Decus Research Ltd, nor used in any way as to lead to misrepresentation of
the results ar their Implications,

ool ool ek ok ok ke ke e e e R s e ko ke ***END OF REPDRT*#i#n&ttk#tn#**####****&****m**tawﬂl*

* pccraditation Status

Tests marked ‘A" hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation

Tests marked 'S - A were sub-contracted to an approved laboratory with acereditation on the specific method
Tests marked 'S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page 5 of 5



Decus

RESEARCH
Alex Prigmore Decus Research Limited
Excal Ltd ExCAL House
Excal House Capel Hendre Industrial Estate
Capel Hendre Industrial Estate Ammanford
Armmantord Carmarthenshire
SA18 35) el
Tel: 01269 844558
Fax: 01269 841867
Email: Info@decusuk.co.uk
Certificate of Analysis Number: 2849
-Projact,l"SitE name; Penplas .;5-5;;]&3 Taken: 20-12-2018
Job Number: 011102 Samples Received: 30-01-2019
Order Number: EC 3670 ‘Date Instructed: 30-01-2019 e
Sample Matrix: | surface Water, Analysis Complete: 04-03-2019
Groundwater, B2 e
Leachate water Report Issued: 04-03-2019

Sampled By: Client

Disposal Times:

All water samples will be retained for a period of two weeks and all soil samples retained for a period of
one month following the date of the issued certificate.

Approved by: Aﬁm
Signature: . 1

Title: Quality Manager

Page 1of 5 4303
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Client: ExCAL Ltd
FAO: A Prigmore

CERTIFICATE OF ANALYSIS 2849

Results of analysis of 6 samples received

Report Date
04" March 2019

on the 30/01/19

Code Determinant Units . Sample Identification
Laboratory Sample Number: 300119015 | 300119016 | 300119017 | 300119018
Client Sample Reference: BH1 BH3 BH4 SW1
Sample Date: 20/12/18 20/12/18 20/12/18 20/12/18
Sample Matrix: Groundwater | Groundwater | Groundwater | Surface water
INORG-LO1 | pH pH units A 6.6 [8] 7.2 [B] 7.3 (8] 7.8 {8]
INORG-L12 | Ammonia mg.l™ NH, A =0.01 f8] <0.01 8] =0.01 (8] <0.01 8]
INORG-L12 | Chloride mgr A 13.3 [8] 7.4 8] 13.9 [B] 8.1 [B]
INORG-LDS | COD mel* 0, A - - - -
INORG-L18 | Total Organic Carbon mgl'C A 15.1 (8] 19.8 [8] 23.9 8] 37.6[8]
INORG-L6.1 | BOD met”? 0; A - - - -
INORG-LO9 | Alkalinity mgl HCOs | A 128 [8] 232 [B] 128 [B] 305 [8]

- Total Oxidised Nitrogen mglt N N <0.1 (8] 0.5 f8] =0.1 [B] 1.1 [B]

- Total Nitrogen mgl* N N <0.1 [8] 0.5 [8] <0.1 (8] 1.1 /8]
INORG-L10 | Dissolved Oxygen mg” 0, A 9.8 [B] 9.6 [B] 9.7 [8] 9.4 (8]
INORG-L21.1 | Ortho Phosphate mgl™* p A - - - -
METALSL | Total Phosphorous mglt P A - - - -
METALS-L Mickel g A <1.5 [B] 5.9 [B] 5.2 [8] <1.5 [B]
METALS-L Iran pel* A 438 (8] 475 [B] 714 [8] 73.0 [B]
METALS-L Copper pglt A 1.8 [8] 3.8 /8] 12.0 [8] 4.4 [8]
METALS-L | Chromium uel? A 2.2 [B] 2.0 [8] 2.3 (8] 1.9 8]
METALS-L | Lead pgl? A <4.1 [8] <4.1 8] 4.6 (8] 5.5 [B]
1450 Arsenic pel’ 5N - - - -
METALS-L | Manganese Tk A 24.1 (8] 739 (8] 433 [8] 7.8 [B]
METALS-L | Boron pg.r? A <6.5 [B] <6.5 [B] <h.5 8] <6.5 [B]
METALS-L | Potassium mgl® A 1.4 (8] 0.9 /8] 0.6 [8] 4.1 8]
METALS-L | Sodium mg.* A 12.4 [8] 36.5 [8] 11.6 [8] 11.5 [8]
METALS-L | Cadmium gt A <0.9 (8] <0.9 [8] 1.4 [B] <0.9 [8]
METALS-L Magnesium mglt A 6.2 [8] 13.2 [8] 2.6 [B] 10.6 [B]
1450 Mercury pgl* SN - - . -
METALS-L | Calcium mart A 24.7 (8] 24.7 [8] 41.3 [B] 103 (8]
METALS-L | Zinc gt A <1.1 [8] 14.4 (8] 25.8 [B] <1.1[8]
METALS-L | Sulphate mgl* A 16.1 [8] 13.1 (8] 21.8 [B] 35.9 [8]

* Accreditation Status

Tests marked "A’ hold UKAS accreditation
Tests marked ‘N’ do not hold UKAS accreditation
Tests marked 'S - &' were sub-contracted to an approved laboratory with accreditation on the specific method
Tests marked 'S - N' were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation
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Client: EXCAL Ltd
FAO: A Prigmore

CERTIFICATE OF ANALYSIS 2849

Report Date

04" March 2019

Results of analysis of 6 samples received

on the 30/01/19
Code Determinant Units ¥ Sample Identification
Laboratory Sample Number: 300119019 | 300119020 - -
Client Sample Reference: SWw2 L1 - ™
Sample Date: 20/12/18 20/12/18 - -
Sample Matrix: Surface Water | Leachate water
INORG-L01 | pH pH units A 6.9 [8] 7.9 [B] -
INORG-L12 | Ammonia mg.|™ NH, A <0.01 [B) <0.01 [8] - -
INORG-L13 | Chloride mg.™* Cl A 13.8 [B] 7.0 (8] - -
INORG-LOS | COD mg.l" 0y A - 20 (8] = s
INORG-L18 | Total Organic Carbon mel € A 7.9 [B] 31.9 (B} : -
INORG-L6.1 | BOD me.l* 0, A - 1.8 [B] - -
INORG-L09 | Alkalinity mgltHED, | A 43 [8] 92 (8] > g
Total Oxidised Nitrogen | mgr* N N 0.8 [8] 1.8 [8] . -

- Total Nitrogen mg.I™" N N 0.8 [B] 1.8 [B] - .
INORG-L10 | Dissolved Oxygen mgl" 0, A 9.0 (8] 9.3 (8] # e
InMORG-121.1 | Ortho Phosphate mel* p A . 0.15 (8] - -
METALS-L | Total Phosphorous mg P A - <0.2 [8] -
METALS-L | Nickel pgl A 2.2 [B] 1.9 f8] - -
METALS-L | Iron et A 603 (8] 546 [B] .
METALS-L | Copper pgl? A 12.8 [8] 10.8 (8] - -
METALS-L | Chromium pgtt A 2.5 [B] 2.0 (8] - -
METALS-L | Lead A A 8.9 [8] 4.7 [B] - -
1450 Arsenic pel" 5-N - <1.0 (8] - -
METALS-L | Manganese pg.r* A 5.6 [B] 11.8 [B] - -
METALS-L | Boran pgt A <6,5 [B] <6.5 [B] - -
METALS-L | Potassium mg.l™” A 1.5 [B] 0.7 (8] - -
METALS-L | Sodium mg.I A 8.1[8] 6.6 [B] - -
METALS-L | Cadmium ugl* A <0.9 [B] <(0.9 [B] - -
METALS-L | Magnesium mg.l? A 1.7 (8] 2.9 [8] - -
1450 Mercury uel? SN = <0.50 [B] - -
METALS-L | Calcium mg.l* A 13.2 (8] 38.5 (8] - -
METALS-L | ZIne gt A 9.8 [8] 5.4 [B] - -
METALS-L | Sulphate mg.l* A 11.2 8] 20.3 [B] - -

* Accreditation Status

Tasts marked ‘A" hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation
Tests markad ‘S - A’ were sub-contracted to an approved laboratory with accreditation on the specific method

Tests marked ‘S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation

Page3 of 5
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Client: ExCAL Ltd CERTIFICATE OF ANALYSIS 2849 'itnepart Date
FAQ: A Prigmore 04a™ March 2019
Results of analysis of 6 samples received
on the 30/01/19
s i Method Accreditation
Analytical Method Code Status
Determination of pH in waters by electrode probe meter INORG-LO1 IS0 17025
{In-house method)
Determination of Dissolved Oxygen in water by titration
(In-house method) INORG-L10 I1SO 17025
Determination of ammaonia in waters by colorimetric photometer INORG-L12 IS0 17025
(In-house methaod)
Determination of chloride by colorimétric photometer INORG-L13 50 17025
(In-house method)
Determination of COD in waters by colorimetric photometer INORG-LOS IS0 17025
{In-house method)
Determination of BOD in waters by titration INORG-L06.1 1SO 17025
(In-house method) :
Determination of alkalinity of waters by colorimetric photometer INORG-LO9 IS0 17025
{In-house method)
Determination of Total Oxidised Nitrogen as N in water by Calculation . ey
{In-house method)
Determination of Total Organic Carbon in water by photometer (In- INORG-L18 SO 17025
house method)
Determination of ortho-phosphate in Water by colorimetric photometer INORG-L21.1 1SO 17025
(In-house method) :
Determination of metals in waters by ICP-QES {Cd, Cr, Cu, Ni, Pb, Zn, Fe, METALS-L IS0 17025
K, B, S, Mn, Ca, Mg, Na, P) {In-house method)
Determination of metals in waters by ICP-OES (As, Hg) 1450 Nesiia
{Sub-contracted method)
Determination of sulphate in waters by calculation METALS-L IS0 17025
[Sub-contracted method)

* Accreditation Status

Tests marked ‘A’ hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation

Tests marked 'S - &' were sub-contractad to an approved laboratory with accreditation on the specific method
Tests marked 'S - N' were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments orf interpretations are beyond the scope of UKAS accreditation

Page 4 of 5




Client: EXCAL Ltd CERTIFICATE OF ANALYSIS 2849 Report Date
FAO: A Prigmore 04™ March 2019
Results of analysis of 6 samples received
on the 30/01/19

Al results only relate to the items tested.
This report supersedes any previous versions Issued by the laboratory.
A full list of determinants relating to abbreviations such as PAHs, VOCs, SVOCs, PCBs etc. Is available upon request,
Where results have been [abelled as deviating for any reason, the data may not be representative of the sample at the point of sampling:
[1/5]: Insufficient Sample
[U/5]: Unsultable Ssample
[A]: Date of Sampling not supplied
[B]: Sample age exceeds recommended storage time
{Cl: 5amples not recelved In appropriate containers
[D]: Broken Container
< “Less Than”
= "Greater Than"
Where any sub-contracted results have been noted as devlating by the laboratory in question, their deviations codes will be applied and
detailed.
Accreditation statements are correct at the time of Issue.,
This report shall not be reproduced in part without the approval of Decus Research Ltd, nor used in any way as to lead to misrepresentation of
the results or their implications.

EEE SRR SRR PR L B R EE R L L bl e EMD OF HEPDRT###**#** LRSI R PR A R

* prcreditation Status

Tests marked ‘A" hold UKAS accreditation

Tests marked ‘N’ do not hold UKAS accreditation

Tests marked 'S - A' were sub-contracted to an approved laboratoery with accreditation on the specific method
Tests marked 'S - N’ were sub-contracted to an approved laboratory without accreditation on the specific method
Any comments or interpretations are beyond the scope of UKAS accreditation
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APPENDIX C

GA5000 Gas Monitor Calibration Certificate



CERTIFICATION
OF CALIBRATION T=%8

Date Of Calibration: 25-Apr-2019

Certificate Number: G500702_2/23040

Issued by: QED Environmental Systems Ltd.

Customer: Ashtead Technology Ltd
Ashtead House Discovery Drive Arnhall Business Park
Westhlll Aberdeenshire AB32 6FG UNITED KINGDOM
Description: Gas Analyser
Model: GAS000

Serial Number: G500702

UKAS Accredited results:

Results after adjustment ;

Methane (CHa)
Certified Gas (%) Instrument Reading (%) Uncertainty (%)
5.0 5.0 0.41
15.0 15.0 0.64
49.9 49.3 0.94
Carbon Dioxide (CO.)
Certified Gas (%) Instrument Reading (%) Uncertainty (%)
5.0 5.0 0.43
15.0 15.0 0.70
50.1 50.2 1.1
Oxygen (0s)
Certified Gas (%) Instrument Reading (%) Uncertainty (%)
21.3 21.4 0.31

The inwards assessment was carrled out  18-Apr-2018.
The maximum adjustment is larger than the inwards assessment uncertainty.

Inwards assessment data is available If requested.
All concentrations are molar.

CHa, CO; readings recorded at : 334°C+25°C

2 readings recorded at : 245°C12.5°%C

Barometric Pressure ; 0987 mbar + 4 mbar

Method of Test : The analyser is calibrated in a temperature controlled chamber using a series of reference gases,
in compliance with procedure LPO04,

This certificate is issusd in accordance with the laboratory acereditation requirements of the United Kingdom Accreditation Service. it provides traceability of measurement Lo
the 51 system of units and/or to units of measuremant realised at the Natlonal Physical Laboratory or other recognised national metrology Institutes. This certificate may not
e reproduced ather than in full, except with the prior writien approval of the kssulng laboratory.

Callbration Instancei 101 1GE Instance: 101 Fage 10of2 | LPOISGILKAS-2.4

www.qedenv.com +44 (0) 333 B0O 0088 sales@gedenv.co.uk

QED Environmental Systems Ltd. Cyan Park- Unit 3, Jimmy Hill Way, Coventry, CVZ 4CP, UNITED KINGDOM

Registered in England and Wales 1BRBT734



CERTIFICATION S,

=7 | @G
OF CALIBRATION Jast ] YOQLED

Date Of Calibration: 25-Apr-2019 Certificate Number: G500702_2/23040

Issued by: QED Environmental Systems Ltd.

The reported expanded uncertainty is based on o standard uncertainty multiplied by a coverage

factor of k=2, providing a level of confidence of approximately 95%. The uncertainty evaluation has been
carried out in accordance with UKAS requirements.

Calibrations marked 'Non-UKAS Accredited results’ on this certificate have been included for completeness.
MNon-UKAS accredited results after adjustment:

Barometer {mbar)
Reference Instrument Reading
987 987
Additional Gas Cells
Gas Certified Gas [ppm) Instrument Reading (ppm)
co 507 513
H:S 251 251
Internal Flow
Applied (I/hr) Instrument Reading (I/hr)
5.0 5.2
10.0 10.2
Date of Issue | D1-May-2019 Approved by Signatory Graham Ingles
C:I'I' ;__‘h Laboratory Inspection

This certificatie 13 issued In sccordance with the laboratory accreditation requiremants of the United Ringdom Accreditation Service, It provides traceability of measurerment to

the 51 system of units and/or to units of messurement realised at the National Physical Laboratory or other recognised national metrology institutes. This certificate may not
be reproduced other than in full, except with the prior written approval of the issuing laboratory,

Callbration Instance: 101 IGC Instance:101 Page 20f 2 | LPO1SGIUKAS-2.4

www.gedenv.com +44 (D) 333 800 0088 sales@qgedenv.co.uk

QED Environmental Systems Ltd. Cyan Park- Unit 3, limmy Hill Way, Coventry, CV2 4QF, UNITED KINGDOM

Registered (i Fngland and Wales 1898734
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Copy of Working Plan
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SCHEDULE G — OPERATIONAL PLAN

Attached:-

1. Waste Disposal Licence Application Form.

2. Information in Support of the Waste Disposal Licence
Application.

3. Further Information dated 27th August 1992.

4. Method Statement For The Removal of The Cilfwnwr Tip To
Penplas Farm.

5. Further Information dated 14th October 1992.

6. Plans:-

i} PLF 211 - Site Layout : Operational PLan.
ii) PLF 212 - Cross Sections.
iii)} PLF 213 - Construction Details.

iv) Zonal Plan dated 13th January 1992.
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INTRODUCTION

The following report has been prepared in support of the Application for
a Waste Disposal Licence in respect of land at Penplas Farm, Llangyfelach.

The proposed landfill site would occupy approximately 9 acres and is
intended for the relocation of the existing Cilfwnwr Tip which will be
removed to allow development of the Business Park adjacent to the A48.

DESIGN CONCEPT

The tip will be designed and constructed as a fully contained and sealed
system to minimise the risk of leachate or landfill egress and migration.

Systems will be implemented to ensure the safe collection and disposal of
leachates and the safe venting of landfill gases to atmosphere. Particular
attention will be paid to the quality of the containment system with respect
to both design and construction. The importance of on-site quality control

cannot be over-emphasised. The engineered repository will be suitable for

subsequent agricultural grazing use.

CONTAINMENT SYSTEM

3.1 The containment system will comprise compacted clays to provide a
low permeability barrier to prevent uncontrolled leachate egress.

3.2 The clay will be selected and placed in accordance with the
recommendations made by the National Rivers Authority (North West
Region), "Earthworks on Landfill Sites" revised July 1989 (See
Appendix I). The basal clay seal will comprise clays at least 1 m
thick which will be compacted with suitable plant prior to waste
placement. The side seals and capping will be constructed of
excavated clays such that 1 m of capping is provided. Rigorous
quality control procedures will be adopted to ensure that the
required level of containment is achieved. Investigations have
revealed significant quantities of clay within the inert wastes and
where possible these will be selected and used in the containment
system.

LEACHATE DRAINAGE SYSTEM

4.1 The purpose of the leachate drainage system is to provide adegquate
control for any leachate produced by the wastes and to ensure that
any leachate produced can be efficiently transported to a sump for
subsequent extraction and disposal.

4.2 Preliminary calculations suggest that the wvolumes of leachate
produced are likely to be low because:



5.

4.3

4.4

4.7

- the wastes are largely inert;
- the timescale for waste deposition is very short (1-2 months);
- future rainfall infiltration will be minimised by the low

permeability capping layer.

Nonetheless, installation of a leachate drainage system is stll
considered necessart.

The leachate collection system will comprise a series of piped drains
surrounded by stone wrapped in a filter fabric. Itis envisaged that
pipework will comprise perforated 150 mm diameter MDPE or HDPE
pipes leading to a sump at the northern boundary of the site. The
lateral pipework spacing will be 30 m.

The sump will comprise reinforced concrete manhole rings
constructed on a shallow foundation above the 1lm clay base. The
sump will have a nominal base diameter of 2.1m so as to provide a
reasonable short term storage capacity.

While volumes of leachate anticipated are relatively small provision
will be made for its removal and safe disposal. Removal from site by
tanker to a licensed disposal point or for disposal to sewer is the
preferred disposal route. Disposal to sewer will be subject to the
approval of the drainage authority and the NRA.

The level of leachate within the sumps together with its composition
will be monitored at regular intervals and be agreed with the Waste
Regulation Authority (WRA). In no circumstances will the level of
leachates be permitted to rise more than 1m above the base of each

sump.

LANDFILL GAS

5.1

It is anticipated that the wastes will degrade to produce limited
volumes of landfill gases. It is therefore proposed to construct gas
vents within the waste. The vent pipes will be interconnected with
a stone filled gas vent trench which will collect any gas generated by
the wastes and safely transport it to the vent pipes. The gas vent
layout is shown on Drawing No. PLF 211.
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5.3

5.4

5.5

5.6

Four vent pipes will be interconnected with the basal leachate
collection drains (see Drawing No. PLF 211).

It should be noted that there is no existing development within 250m
of the proposed landfill site, nor is any future development planned.
Nonetheless, a scheme of external gas monitoring will be undertaken
to ensure and monitor the effectiveness of the containment system,
The external monitoring will comprise & no. gas standpipes installed
to a depth of around 5 m to intercept the groundwater table. The
monitoring points will have a nominal 100m spacing and shall be
located along the northern and southern boundaries of the site as
shown in Drawing No. PLF 211.

All gas vents and monitoring points will be regularly monitored at
intervals and for constituents agreed with the WRA. An initial
monitoring scheme is given in Section 10. The monitoring strategy
will be set cut in an operational manual which will be kept under
review. The following considerations will be taken into account:

- changes in gas composition and quantity;

- changes/modifications to control systems;

> changes in site use;

- climatic changes including barometric pressure, precipitation

and temperature.

A1l monitoring shall be undertaken using standard instrumentation
which will be subject to regular recalibration in accordance with the
manufacturers recommendations. The monitoring shall routinely
determine levels of methane, carbon dioxide and oxygen.

All records will be forwarded to the WRA at an agreed frequency.
Any actions taken conseguent upon monitoring results will be in
accordance with Waste Management Paper No 27 and in consultation
with the WRA.

ADVANCE ENGINEERING WORKS/OPERATIONAL MATTERS

6.1

Access Road

An access road will be constructed to the tip at the approximate
location shown on the Penllergaer Park Zonal Plan (dated Jan 1992).
Al crossings of existing water courses and ditches will be culverted
so as not to impede flows. The roadways to and on the site will be
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6.2

6.3

maintained in a condition to allow safe and free movement of all site
vehicles. WVehicles will not be permitted tc use the public highway
and therefore wheel washing facilities are not considered necessary.
Any vehicles leaving the site on completion of the works will be
cleaned prior to entering onto the public highway. In dry conditions
site roadways will be sprayed with water to prevent any dust
nuisance.

The main entrance to the site will be gated and will be locked when
the site is not operational/being manned. The site will be entirely
enclosed by boundary fencing which will be checked for integrity on
a weekly basis.

Surface Water Drainage

Surface water cut-off drains will be installed around the perimeter
of the site to intercept and redirect surface water flows around the
site. The drains will normally comprise an open ditch excavated to
an average depth of 1 m with side slopes of 45°.  Where it is
necessary for the ditches to cross access roads appropriate
protection of the ditch will be provided by culverting.

The ditches will egress to existing watercourses on the northern
side of the site. Some slight improvements of existing ditches may
be required to ensure sufficient flow capacity. However, care will
be taken not to overdeepen ditches and change the nature of the
surrounding marshy ground. Surface water quality will be assessed
regularly as detailed in Section 10.

Al surface watercourse diversion and culverting works will be
undertaken with the approval of the NRA in accordance with the
Land Drainage Act 1991. Particular emphasis will be placed upon the
need to ensure that no significant change to the pattern of drainage
is effected as a result of the proposed works.

It is considered that the long term impact of the proposed works on
the surface water flows in the area will be minimal, since the site will
be returned to agricultural use. Significantly increased water flows
are unlikely and flow regulation measures are not proposed unless
specifically requested by the NRA.

Groundwater

It is not anticipated that significant quantities of groundwater will
be encountered during construction of the landfill site. If,
however, seepages are encountered in the base or sides of
excavations then drainage measures will be implemented.
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6.5

These may include the construction of a deep (2-3m) cut-off drain
upslope of the site. This would effectively redivert any
groundwater flows around the site rather than beneath it.

The method of dealing with groundwater flows will be agreed with
the MRA and shall be designed to minimise the impact of the tipping
operations on the groundwater quality.

Surface Strip and Excavations

-

The topsoil and subsoil will be stripped from the site and stockpiled
in amenity bunds along the southern bouvndary of the site.

Clay deposits will be excavated and stockpiled at locations shown on
Drawing No. PLF 211 for subsequent reuse as lining and capping
material.

Equipment and Manning

The following items of plant will be available for the placement and
compaction of both wastes and the clay containment system:

1 - D6 Caterpillar Dozer with 5 Ton Vibrating Roller
1 - D4 Caterpillar Dozer with 5 Ton Vibrating Roller

Additional plant will be brought in as and when necessary to ensure
the efficient and safe construction and operation of the site.

The manning levels will be:
1 - Site Supervisor
2 - Plant Operators

This manning level will vary from time to time depending on the
waste input rate and other requirement. During construction works
manning and plant levels will be in excess of that mentioned above.
The work will be managed by an engineer from the B.J. Group who
will be resident on the site. Where appropriate specialist sub-
contractors may undertake various construction quality control and
monitoring operations.

The B. J. Group engineer will be fully conversant with the proposals
and shall have experience of waste handling and disposal. Gibb
Environmental shall be retained by the B.J. Group to provide
specialist environmental advice during all stages of the works. In
addition, a short induction course will be run for B. J. Group staff
by Gibb Environmental to ensure that all waste handling, sorting
and deposition is carried out in a safe manner.




6.6

Site Facilities

The following facilities will be provided on site:
{a) Site Control Cfficer

(b) Employee's Welfare Facilities

(c) A suitable water supply for dust control

{d} Any derv storage tanks will be bunded and bunds to be
capable of storing 110% of tank velume.

All site operations will be carried out in accordance with the
requirements of the Health and Safety at Work Act 1974 and in
conformity with the B.J. Group Safety Policy.

WASTE SORTING, HANDLING AND DEPOSITION

7.1

7.2

7.3

7.4

A1l waste arising will be from the excavation of the Cilfwnwr Tip, the
Forest Tip or from the Upper Lake site. No additional wastes will be
imported from outside the Penllergaer Park area.

The wastes from the Cilfwnwr Tip have been assessed by a study
and subseguent report produced by Gibb Enwvironmental. This
report revealed the presence of some biodegradable material and
confirmed that limited gquantities of landfill gases were being
generated in some areas of the tip. However, the bulk of the tip
comprised inert materials.

All loads entering the site will be inspected to assess the material
classification. The classifications will be as follows:

{i) Inert
(ii) Biodegradable
{iii) Hazardous

Only categories (i) and (ii) will be acceptable at the Penplas Farm
Landfill site. Any hazardous materials encountered including drums
and asbestos will be separated and stored in skips. These materials
will be removed from site to a suitable licensed disposal facility. The
maximum number of skips stored on site at any one time will be ten.
Filled skips will be removed from site as quickly as possible subject
to the relevant approvals.



7.5 1t is not proposed to implement a formal system for the recording of
waste intake, since all material will be from within the Penllergaer
Park Estate. No material imported from elsewhere will be permitted.
All hazardous wastes removed from site will be subject to recording
procedures as dictated by the Duty of Care (1992).

7.6 The general method of working is shown on Drawing MNo. PLF 211
"Operational Plan". The materials will be placed and compacted in
layers not exceeding 1.0m. No material will be placed below water.

7.7 Daily cover comprising inert wastes will be placed above the material
at the end of each working day and as otherwise required. This
daily cover will minimise environmental problems arising from odour
and litter.

8. ENVIRONMENTAL CONTROLS

8.1 The site will be managed and operated to minimise environmental
nuisance. Security fencing will be installed around the site.
Monitoring of gases, leachates and surface water will be undertaken
at regular intervals.

8.2 Litter

Although the nature of the waste is largely inert there is a
proportion of material which may be susceptible to blowing, of
particular concern is plastic and paper, although much of the paper
is likely to be saturated by water. During sorting operations at the
Cwilfwnwr Tip litter will be minimised by:

. careful control during excavation including minimising the
area of waste exposed at any time

construction of a 1.8m high 250m long chainlink fence along
the northern boundary of the Cilfwnwr Tip adjacent to the
A48 as shown on the zonal plan

. wvehicles transporting wastes suscepi!ible to wind blowing will
either be sheeted or topped with inert material.

At the proposed landfill site problems of blown litter will be reduced

by:

. rapid placement of appropriate cover material

. good compaction

. the perimeter fence which will capture any blown waste



8.3

8.4

8.5

In the unlikely event that the above measures do not prove totally
effective mobile litter fencing would be utilized around sorting and
landfilling areas as reqguired.

Odours

Unpleasant odours generated by the decomposition of putrescible
matter are generally a nuisance rather than a health hazard.
However, odours will be minimised by good site management
combined with the fact that only a small proportion of the wastes if
any contain any putrescible matter. Measures will include:

. no deposition of waste into water

. controlled deposition of waste

. good compaction to minimise water ingress
. use of adequate daily cover

. ~rapid infilling and capping of the site

The site is a significant distance from nearest properties and odour
is not expected to be a problem.

Pest Control

Pest control measures are unlikely to be extensive due to the inert
nature of much of the waste. Howewver, the risk of pest infestation
will be minimised by:

. minimising time of exposure of any putrescible wastes
. high level of compaction
. use of daily cover

No pesticides or insecticides will be used without the approval of the
Environmental Health Department and the Countryside Council for
Wales.

The nature of the wastes is such that birds are unlikely to be
attracted to the site. However, should birds become a problem bird
scarers, distress calls or nets can be used to control them.

Fires

No fires will be permitted on or within the site. Site security will be
maintained to prevent the occurrence of fires by unauthorized
Persons.
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8.6

8.7

8.8

Nolse

The effects of noise will be minimised by the construction of an
amenity bund along the southern boundary of the site. This is the
area closest to any residential properties. It is not anticipated that
noise will be a problem. All operational machinery will he fitted with
silencers which will be maintained to the design specification.

Dust

In dry weather equipment will be maintained on site for the damping
down of site access roads and other areas as necessary.

Visual Impact

Any visual intrusion will largely be restricted to the hausing'
development about 300m to the south of the site. This will be
minimised by:

{a) The construction of an amenity bund along the southern
boundary of the site.

{b) The existence of much natural vegetation including trees and
hedges between the site and the housing estate.

CAPPING AND RESTORATION

9.1

9.2

9.3

9.4

9.5

The site will be capped with low permeability clays, minimum 1.0m
thick.

The site will be shaped to encourage rainfall run-off and prevent
infiltration.

The site will be returned to agricultural grazing use to final levels
as shown on Drawing PLF211 and agreed with the Planning
Authority. The following topsoil and subsoil provisions will be made
subject to availability of materials on site:

(a) Topsoil - 150mm

(b) Subsoil - placed in 225mm layers

To protect the clay cap from erosion or desiccation the placement of
subsoils and topsoil will be undertaken at the earliest opportunity
following completion.

The restored area will be seeded with a natural mixture of grass seed

to promote and established vegetative surface in as short a period as
possible to minimise the risk of erosion damage.
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9.6

9.7

The seeding specification will be to the satisfaction of the Welsh
Office Agricultural Department and the Countryside Council for
Wales, The seed used will be carefully selected to ensurs
compatibility with the existing natural vegetation and to ensure that
no invasive species are introduced.

On completion of the restoration works the site offices and perimeter
fencing will be removed. Itisenvisaged that the surface water cut-
off ditch will remain in place and operational.

SITE MONITORING

10.1

10.2

Regular on site monitoring will be undertaken to ensure that the
landfill site does not pose a risk to the environment, of particular
importance is the possibility of ground or surface water pollution by
leachates. These potential effects will be minimised the the proposed
containment system, however, the need for longer term monitoring
is recognised.

The following initial monitoring regime is recommended. Subseguent
monitoring will be dependant upon the actual tests results and
requirements of the relevant statutory authorities:

1. Gas Vents and Boreholes - to be monitored weekly for the
first sixmonths and thereafter every month
for the first year. Monitoring to determine
concentrations of methane, carbon dioxide
and oxygen.

2. Leachate Sump - leachate level to be measured weekly for
the first six months and thereafter at a
frequency determined by results of initial
monitoring.

- guality of leachate to be determined by
laboratory testing at six month intervals
and when required for leachate disposal.
Samples of leachate will be analysed for
the following minimum number of
constituents:

PH

Chemical Oxygen Demand

Biological Oxygen Demand

Ammoniacal Nitrogen

Particulate Solids

And any other constituents required for

off-site disposal purposes

10



3. Surface Water

- surface water samples to be collected
every six months from a designated
monitoring point to the north of the site.
Sampling shall be undertaken at the same
tme as for the leachate. The following
constituents should be analysed for:

pH

Chemical Oxygen Demand
Biological Oxygen Demand
Ammoniacal Nitrogen
Particulate Solids

- the surface water quality should be
determined prior to any landfilling to
establish a background data level.

10.3 All monitoring results shall be forwarded to the Waste Regulation
Authority at agreed frequencies.

10.4 The long term monitoring and site aftercare will be detailed in a
Section 106 Agreement to be drawn up between Lliw Valley BEorough
Council and the landowner,

11



APPENDIX

1.

PLACING AND COMPACTION OF CLAY FILLS

1.1

Selection of Clay Fills

The selection of clay fills shall be in accordance with the following
specifications.

1.1.1

1.1.2

1.1.3

Representative samples of the material from each source to be
used in any liner, final cap or specified bunds shall be tested
by an approved soils laboratory to demonstrate that it is
capable of being compacted (by the equipment to be used for
its emplacement) to an extent which will achieve a permeability
of not more than 1.0 x 10'9 m/sec.

The method of soils testing shall be in accordance with the
following schedule:

Classification

The natural moisture content and Liguid Limit and Plastic
Limit of each sample shall be measured in accordance with BS
1377 {1990): Part 2 Methods 3, 4 and 5 respectively. The
Farticle Size Distribution, and in particular the clay contents,
shall be determined by BS 1377 (1990) Part 2 Method 9. Where
"Boulder Clays" are involved these shall be tested using the
procedures described in Head Vol 1 Sections 4.6.7 and 4.8.5.

Compaction

The density/moisture content relationship of the material shall
be determined in accordance with BS 1377 (1990) Part 4
Method 3. The appropriate size of hammer {2.5 kg or 4.5 kqg)
shall be selected to reflect the actual compaction equipment it
is proposed to use on site. Where there is any uncertainty
regarding the type of plant the lighter hammer shall be used.

1.1.4 Permeability

Initially the permeability (k) of the recompacted sample shall
be measured at field and optimum moisture contents. Should
these approach the specified permeability, then additional
permeability measurements shall be made dry of optimum and
wet of field wvalues. This will establish the range of
permeabilities which may be achieved in the field at varying
moisture contents {for either Standard or Modified Proctor
densities).

12



1.1.5

1.1.6

1.1.7

When testing the recompacted clay, the permeability shall be
measured directly by the falling head method, preferably
using the BS compaction mould (Head, Vol 2, p457-459, 1982).

Alternatively, tests may be carried out using:

(i} Falling head cell |}
) Head, Vol 2, p449-457

{ii) Oedometer ce].l*' }

(iii) Triaxial cell under falling head or constant head -
(Tavenas et al 1983)

Indirect evaluation of the permeability from consolidation tests
will not be accepted as this method can lead to an
underestimate of the k value.

*Note: The cedometer cell used in method (ii) above is
modified to allow direct measurement of k.

Specific Gravity

The specific gravity of the soil particles shall be determined
using BS 1377 (1990): Part 2 Method 8.

Reporting Results

A report containing the results of all laboratory and field
tests, along with a location plan showing the sampling
locations at the material sources, shall be held in the office at
the Site and a copy made available to the Waste Regulation

Authority (WRA).

The report shall state the minimum moisture content to be
achieved during its emplacement, the equipment to be used for
its emplacement, the maximum thickness of each layer and the
minimum number of passes per layer. These shall be selected
to satisfy the requirements of 1.2.5, 1.2.6 and 1.2.7 and to
ensure that the specified permeability and maximum of 5% air
voids are not exceeded.

Acceptance Criteria

Clay fill material will only be accepted as suitable when the
above testing programme proves that it is capable of achieving
the specified permeability or less. The material shall have a
minimum clay content (ie a particle size less than 0.002 mm) of
10¢. The liquid limit shall not exceed 90 and the plasticity
Index (Liquid Limit minus Plastic Limit) shall not exceed 65

13



1.2

f
. '

Stage

and shall not be less than 12.

If certain tested samples from a proposed source do not meet
these criteria, such sources of material shall be rejected and
will carry out further sampling and tests of alternative
sources until an adequate supply of suitable material available
to complete each phase of constructon has been
demonstrated.

2: Constructon of Clay Fill

1.2.1

1.2.2

1.2.3

1.2.4

1:2:5

Clay shall only be obtained from sources in accordance with
1.1.7.

The following unsuitable material shall be rigorously excluded
from the seal: '

(a) Peat, logs, stumps and perishable material.

(b) Material susceptible to spontaneous combustion.

(c) Material in a frozen condition.

{d) Any industrial, commercial or domestic waste.

(e) Rocks, concrete or boulders having a volume greater
than 0.05m’.

The moisture content of the material, when placed, shall be at
or above that specified in the report required by 1.1.6 but
shall not be so high as to render it unworkable using the
method and equipment agreed under 1.1.6.

If the material to be placed is in, or reaches a condition such
that it cannot be compacted in accordance with 1.2.3, then the

Contractor shall either:

(i) Make good by removing the material either to tip or
elsewhere until it is in a suitable condition for re-use
and replacing it with suitable material; or,

{ii}) Make good the material by wetting or drying; or,

{iii) Cease work on the material until its physical condition
is such that it can again be compacted in accordance

with the stated procedure.

The material shall be placed in layers and tracked using
agreed compaction equipment. The maximum thickness of each
layer and the minimum number of passes should comply with
or exceed the minimum requirements of Table 6/4 (Method 1)
of the Department of Transport Specification for Highway
Works Part 2, 1986 and its associated definitions and
requirements.

14




1.2.6

The number of passes ultimately required shall be such that
the compacted fill complies with the compaction standards of
Clause 1.2.8 and may be in excess of the number of passes
specified in Table 6/4.

Placing and compaction trials will be carried out using the
intended compaction plant to determine the number of passes
and loading of the rollers, the speed of the rollers, and the
layer thickness required to achieve the specified permeability
and level of compaction.

Trials shall be carried out for clay fill placement applicable to
each of the proposed lining methods:

{a) Horizontal lining
(b} Inclined lining

The minimum size for each trial shall be:

horizontal - 30 m long % 10 m wide x 1 m deep
inclined - 20 m long x 2 m wide x 2 m deep

The degree of compaction will be assessed by insitu density
measurement by the sand replacement method BS 1377 (1990):
Part 9 Method 2 and laboratory compaction tests BS 1377
{1990} : Part 4 Method 3. In addition, moisture content and
classification testing shall be carried out. A minimum of three

sets of tests shall be carried out for each trial. Holes shall be

carefully backfilled and recompacted using suitable fills

materials.

' Providing the test results indicate that the required level of

1.2.7

1.2.8

compaction has been achieved the trial areas can be
incorporated into the permanent works. Should the tests
prove the level of compaction to be unsatisfactory the material
shall be removed and the trial repeated.

The Contractor shall only employ that plant which is suitable
for the soils to be handled. At no time shall plant be used
which damages the natural strength of the fill material, either
in its in-situ state or during its handling and placing, or in
its final compacted state.

A1l compaction plant shall be operated systematically and

efficiently in parallel strips, with each strip overlapping with
the previous one by an equal amount.

15



1.2.9

Compaction shall be continued until the whole depth of the
layer throughout the area being compacted complies with the
specified reguirements.

No material shall be placed in or through water.

The clay fill shall be compacted to the requirements shown on
the table below: =~

" Compaction Standard

. Proportion of Results

Minimum Relative
Compaction
|| 803
95%

100%

903 |

The relative compaction of a soil is defined as:

Field Dry Density x 100
Relative Compaction % = Maximum Dry Density

The minimum moisture content shall be the optimum moisture
content (OMC) + 1% and the maximum moisture content shall
generally be not greater than OMC + 5%, but ultimately shall
be determined by trafficability constraints.

The total thickness of clay at each location shall be as shown
on the drawings and shall be at least 1 metre.

Specified bunds shall have a minimum crest width of 2 metres
and shall be designed and constructed to provide a batter
which will remain stable, both during and after the operational
life of the landfill.

1.2.10 Trimming of Slopes

All inclined slopes shall be compacted oversize to allow for
subsequent trimming. Trimming shall be carried out to
produce a uniform and smooth profile. Trimming using a
toothed excavator bucket shall not be permitted. Slopes shall
be trimmed in stages to suit the construction plant as
construction proceeds.

16



1.2.11 Inspection of Subgrade

The compacted clay shall be protected as soon as is
practicable and not more than one week after quality control
testing to prevent it drying out and the formation of cracks in
the placed material.

1.3 Construction Quality Control

1.3.1 The following quality control test shall be carried out on the
placed material:

(i) In-situ Density - BS 1377 (1990) : Part 9 Method

; _

. (i) Moisture Content - BS 1377 (1990) : Part 2 Method
3

(i) Classification Tests

BS 1377 (1990): Part 2
Methods 4, 5 & 9

(iv) Compaction - BS5 1377 {1990} : Part 4 Method
3
(v} Depth Profiling - Either by auguring or

excavation (and backfilling
with grout/clay/ bentonite},
or by levelling surveys
before and after the
earthworks.

The above tests shall be carried out on compacted clay at
locations and at depths as specified on site. The minimum
number of test positions shall be 25 per hectare for
horizontally placed material. Elsewhere testing §hau be
carried out at the rate of one test position per 500 m”.

17
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Telephone (0792) 701414

TJax No 0792 796982
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f Amenities,
viFocrough Council,
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er,
WigGlam,

attention of Ms. L. Williams

Eral Health Officer
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o my meetings with Mr. Hywel Lewig and Ms. Williams this
nd the specific queries raised regarding our Tip Licence

che above, I would comment as follows.

I’irtins; of materials

{
r

b)

¢ materials will be dealt with in the following manner:-

The area identified on the Gibb Environmental report,
cross~hatched showing methane and C02?, will be marked
out on site. This area will be excavated initially
and taken to the specially prepared pit at Penplas as
shown on our drawings. We calculate that this ares
will yield some 8,000 cubic metregs of materials and as
such will be dealt with on a once and for all basis.

The remaining material at Cilfwnwr will then be
excavated, carted to Penplas and deposited in the cells
indicated on our plans. To this end, I enclose a copy
of our Method Statement which has been prepared
specifically for our engineers on site.

As additional precautions, we will have a qualified civil
engineer, employed by BJ, on site full-time to direct
operations plus specialist visits and advice from Gibb
Environmental acting for BJ and W.S8. Atkins acting for the

W.D.A.
Mo. 1838118 Offices also at
Office: Address as above 2 Hyde Park Square, Lantdon W2
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Pest control

Further to Clause 8(4) in ocur Application Licence, should
pests become a problem then we will engage a specialist

sub-contractor to deal with them in the appropriate manner.
The specialist would be Rentokil or other equally

qualified company.

Dust

If dust arises out of the operations then it is our
intention to have on site adeguate water bowsers and
sprinklers to eradicate any nuisance.

Quantity of material moved per day

It is our intention to use between eight and twelve 14
cubic metre Volvos in 'our operation, the number being
determined by the length and width of the haul road. It
is anticipated that by using such equipment we will move
2,500 cubic metres per day.

Plan of final contours

I enclose a plan, prepared from the plans and cross-
sections already in your possession, showing the eventual
confiquration of the site.

I trust that this information is satisfactory, but if you have
any queries then please let me know.

Yours faithfully,

D.M. HOWELLE
DEVELOPMENT DIRECTOR
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METHOD STATEMENT FOR THE REMOVAL OF

~ THE CILFWNWR TIP TO PENPLAS FARI

Treat area of knotweed at Cilfwnwr.

Strip all topsoil from Cell 1 at Penplas farm site and store
in mounds at the southern boundary as shown on the attached

drawing.

Erect post and chainlink fence to boundaries of Cell 1
shown on plan.

Construct road from C-D, including passing places, from
arisings in brown tip area.

Construct 3 no. culwverts on Road C-D.
Carry out test area as follows to ensure plant

ogptimisation:-

35M x 20M Test HIEE

a. Take off soil.
b. Carry out survey level at 5M grid.
c. Take off 2M deep of reduced level and mound on site

away from test area.

d. #**Put back 1M of clay by first proof rolling the bottom
and rolling the fill material in 200MM layers to
.produce 1M of worked clay liner.

e. Undertake gquality cohtrol testing in accordance- with
NRA Specification for Earthworks.

Erect post and wire fence to clearly mark the route of road
C-D and 250LM of 1.8M chain link north of Cilfwnwr tip in
order to act as litter fence.

Erect gate at points C and D.

Clear and construct perimeter ditches as shown on drawing
for Cell 1.

Set up site establishment at Penplas.



11. Construct land fill gas and leachate monitoring and control

Cell 1

12.

systems to details as shown and located on drawings.

Excavate area of Cell 1 to reduced level by approximately
2M and store on Cell 2 and carry out levels survey.

13.4*Prepare clay liner in Cell 1 by proof rolling formation and

14.

15.

16.

17.

18.

19.

20.

21.

relaying 1M of clay in 200MM layers. Compaction to be in
accordance with Table 6/4 of Specification for Highway Works
Part 2 and carry out further level survey to establish 1M

thickness.

Undertake permeability testing in accordance with the
National Rivers Authority Earthworks on Landfill Sites at.
a frequency of 25 tests per hectare.

Lay in leachate drainage and pump sump as detail and
carefully backfill with material from Cilfwnwr tip.

Excavate at Cilfwnwr and cart to Cell 1. During the
operation care should be taken to set aside any suitable
materials for placing into planting area - this material to
be approved by Mr. M. Earl of W.S. Atkins.

Works described in 12 13, 14 and 15 above to be carried out
in an East to West direction concurrently across the site.
Land fill gas control systems shall be installed as work

proceeds and as detailed on the drawings.

On completion of Cell 1 tipping, cover with 1M of material
stored in Cell 2. To be laid in 200MM layers and compacted
as section 11 and test as NRA Earthworks on Landfill Sites

document.

At the same time as commencing item 16 above, the excavation
must commence at the Fforest tip followed by reinstatement
of the Fforest tip as shown on approved drawings.

At thé same time as commencing item 16 above, excavate brown
land tip, cart to Penplas tip and reinstate if required by
Lliw Valley Borough Council.

Should it be found that Cell 1 is not large encugh ‘to take
all the fill material then the above procedure will be

repeated in Cell Z.



22. Remove site establishment.

23. Cover tip with stored material from operation 1 above and
"lake" topsoil as necessary including making good any
disturbed areas.

24, Fill previously excavated ditch as required in Planning
conditions and marked X-Y on drawing.

25. Seed all disturbed areas as specification.

26. Secure both gates.

27. Perimeter fencing and gate D to be removed upon establish-
ment of vegetation.

% Using Table 6/4 Part 1, it is anticipated four passes of a
vibrating roller 2900kg - 3600kg in weight will be necessary
to achieve the required compaction.

21.9.92
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] Raee a worperature not l26s than 10°C nesin
srag af 250, The flersy rate determined in the best

Shal e corresied o that epplicsble 10 2

;Jh alme af 15 C using pubiished data o6

sogeistein o wisaity of weeler with temperatore.

'l Tre anantly of Bowe 1o Be collestsd shall be sl
lews l.l sn 2 lteas or alternatively the Dow shall B2
gt aoredd Bor @ peoied of e inexess of 18 5
51 TRe farndesr of tos! gisc=s shail be a mun' muns of
g oane e poaribear of B runs par tesl prece shall be
g rniroar: of 4.
ST Lhe fiew siall Be gueoted in litresim® s, The
st agerd duslation of ke fow resuits shall be staed
tgother with the maen,
O Fate siee distoboatan gng de'n-rl et gf O, bl
3¢ [ i 5
i Tle pore 5ee distBution shall bg ohtained by
dotecriaing e ,,-'-"c’mages of each af & nuinise of
Tarerl desigeeted s'zes of g7ass spher2s Conpiving

I-l"-'u-

i 5: BUES 1phsen $9 8% 1o eaver ke rengs of pove
siowhich arg retained un the geotexlile when

4 ,.k o threugh it emptoying the geoieslile as 3 seve.

(A cuntat’ve fregagncy gragh of p&IL"""Il.:I 42 of

g Greg rataingd ‘agal gt designated size shall be

plitted and the s'2e corrcsponding to A% reluingd 15

1& rorpuaired O

jii For each sicoing at least 100 g of the glass

opt.eris shall ba skaken for 10 min on & test prace of

geuteslils suppaited and clamped inplace o 3

ES 3izor of framses d'asnegtar 300 mren gnd aporlare £

LR s g Tir Rt

gl Tl @ mave poparaias skozlb have a vileationag

fsuency of 50 FHz ard 2@ meximum vestical ac ptitade

af O F5 .

St B Lest piedws Adviog dimensions gxggading the

dinensions of (Fe sieve skall be taten 1o proveds a

pawas of O, pore S8

l:l Fill 10 Structures

Tiig Cizona shall anp'y Lo N 1o shructu ey ulbsr

iogaagles
id fild for reinfuiosd garth o polurss, incivding
Anmdr, Henr ddepinage layers;

G . fee 2o mgeed oarth strutuigs inciuding
Aeilorals . .0 o5 o o.r 1AYErE:
G000 50 e sarmeowr s and Dedding el carrugated staql
T E"“ Gty s
Hwd B0 abes taeturg] egnereld foundalions unicss
ot grwiey reduain o the Contrach,

usses BN, 6P, 74 or 76 and complying with Tal:le 61

E Autes sls, 85 regaired of permitted in Appendx 676 of

~alt e used as fill to structures, in the locations

dosciibod in the Condract,

Tha Contractor shall compaet, in compliance with
Hage 812, end-product compaction, Class 6N, OF, 1A

and 7B rmaterial e satisty the compaction raquizergnts
for those Classes as listed in Table 601, It subject 10 e
restricticns in sub-Clavses @ and 5 of this Crawss.
4 Where Lil ty steuchines o5 redquued 1o the same |L"'—'|
on more than ong s:de of 2 strectutal elerpent it el by
rrgintaingd at heighis nol differdng by maore 1ban
250 i afrer compaction on opzosing sedes uf the
strustural alament a5 lng proceeds, unless ol .'.N-m; 52
paermitted by the Enginsar
G The Contractor shail regiricl compaction plant wesd oo
fill to structures, within 20 of a strocture, fo fig
followisg items as describad i Classe 612,10 ana i
in Table £,4;~
(i) wibeatory rober baving a mass per mebe widih af
reedl, as detenmiiied by sub-Clouse 612,10, ot
prcesding 3,390 kg with a tuts! /mass non exseoding
1000 k.
tiil vibrating pizte compactar having a masy aul
exceading 1,000 kg

ik wibira-tamesr baving 2 mass not =xceaditng /5 k.

The comaosasie:d tavel af the fill within this rone si-ali ot
differ during construction from the cormpacied eve! of
the remginder of the adicining fill to structu-es by mog
thanm 250 mm,

B Where required in Appeadix 676, Classes 8N, ¥ end
7B material shall be shown, by means of & test ulrizng
not lese than 20 m? of the material, deposited and
cormpactad in ascorndznde with this Clauss, thal it is
stahie in the apiniaon of the Enginges, when it ig omimaeed
o g siope of 1wertical to 15 horigantal, or erhar ginme
deseribed n Append:x B8,

611 Fill above Structural Concrate Foundations

1 Fill depasitod above structural concrene foundali 3
shall be, as desanbed in Appendic 676, aithe: —
i) Clazs 6N, GP, 7A or 78 satested fill matsial
complying with Clause 810 Including conpectiun
rEuUirR@Mmenis or
il another class of sefacted fill or generai fll
complying with Table B/1 depusited anc compaiad in
camphance with Clavses 608 and 812 anrd in add en
be subjecl 1o Clause 810.4 and 5.

612 Compaction of Fills

General

1 Except for dynamic compaction, which shal! comuly
with Clause B30, and unless otherwise described in
Appendix 6/3 or agresd by the Engincer, the Canrtracior

%
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siall curry out compaction in cormpliance with this
Clause, a5 soon as practicable alter deposition, on all
thoce Clagses of fill in Table 6/1 which requira to be
cumpacted.

2 Compactiun shall be either method or end-product as
tequirgd for the Class of fill in Table G/1 using plant
appropeiate 1o the Cless of Bl and the site conditions.

3 Subject and withoul prejudice 10 the pravisions of

Clause 45 af the Conditions of Contract and in order that

the Enginger may make proper provision fur the
supervision of cormnpaction in the Permanent Warks, the
Cunlractur $hall, not less than 24 hows hefore he
BrOpGEes 1o carry oul compaction autside normal
weacking hours, apply in writing to the Eaginear for
ce=rmission to do so.

Method Compaction

4 Whera method compaction is required o be adoptad
it shall cemply with sub-Clauses & to 10 of this Clause.
5 Excenl as stated in sub-Clause § of this Clause,
methad compaction shall be undsatakan asing the plant
and methods in Table 574 appropriate to the compaction
requiraments as listed in Table 6/1 for the Class of
matarial being cornpacted,
& Flant and rmethods not includked in Table 6/4 shall only
be used providing the Contractor dermonsirates at site
Lig's that @ state of compaction is achieved by the
aiternative method equivalent (o that obtained using the
specified method, The procedure to be adopind for
thzse site trials shall first be submitfed to the Enginesr
for approval.
7 Earthrroving plant shaill nol be scozpled 85
corpaction equipment nar gshall tha use of a lighter
ceteyory of plant to provide any prelimirary compaction
te assiet the use of heavier plant be takan inta gacount
when assessing the amount of compastion required for
ary layer. .
8 i mare than one Class of materal is being used in
s 1 @ wway that it is not practicab'e to deline Lhe areas
in which each Class gocurs, the Contragtor shall compact
withs plant op2rating as if only the matgrial which
reqsires the greater compactive effort is being
carigacted.
9 Tne Engineer may:—
i al any time carry out figld dry density tests as
described in sub-Clause 15 of (his Clause on matarial
compacted 1o mathad requiraments.
fii} M the results of the field tests in (i} above show
ctansities which indicate, when compared with the
results of similar tests made on approved wark in
s rilar materials carried oul in accordance with this
Clause and Tabie 6/4, the state of compaction to ke
inadaguatg, then if this s held 1o be due 1o faiiure of
b Contractor o comply with tha requirements of the
Cortract, the Cantractar shall carry oot such further
~ork as the Engineagr may deoide is required to
cormply with the Contract,

Earthwork:

10 For the purpsses of Table 6/4 the following sha'l

apaly:-
{il The minimum numiber of passes N is the minimm
number of times that aach point on the surface of the
layer being compacted shall be traversed by the itzm
af compaction plant in irr.r operating maodse, or slruck
by power ramimers or falling weight compacturs. Dis
the maximum depth of the compaesled layer,

{ii} in column headed N & the number of passes
shown is 1o be doubied for material Clazses 1A, 15,
2A, 28. 2C and 2D when guch maierials ocour within:
800 mm of sub-formation il & capping s required, or
formation. Such extra corjma-;iiun shall, unless
etherwise described in Apprandin 673, either be carriar
out for the full widlh of the ambankment or, in othe:
areas of fill which are to receive a pavemant, batwzen
the cuter extremitias of the verges.

(iii) The cumpaction plant in Table 574 15 categorised
in terms of static mass, The mass per metre width of
roll is the total mass an the roll divided by the netal
ol width, Where a reller kas mose (han T tha
cxlegoury of tha raching shall be delenra L of on the
basis of the axle giving the high =3t valus of a6s e
metre width,

vl A geid roller is 3 machine with & cornpacting (o
o rolls constrociesd af heavy stee! presh of square
patian,

{w} A tareping roller 13 3 maching with a -2 ' 0 ralls
from which feet’ project and where the proected end
ar2a of each "fool’ exceeds 0.01 m’ and the sum of the
arcas of the fest exceads 15°% of the area of
cylinder swept by the ends uf the fewt, The
requirernents for tamping rotiars apply o machires
that have 2 rolis In tandem. If anly ong tamping roll
traverses each point on the surface of the layer un any
one pass of the machine, the minimum number of
passos shall be rwice the number given in Table §/4
plus any further doubling requirad to satisty (it abave,

ivi) For preumatic-tyred rollers (he mass per whedl is
the 1otal miass of the reiler divided by the numbar of
wheeis,

{wiit For vibratory rollars the following bl agply —

fal Wibratory rollers are gell-propelled or towead
smonth-wheeled roliers having maans of applying
meghanical vibration to clme Or mvare rolls @xcept
that vibratary rollers ernployed fur Method 3
compaction shail be single roll (ypes,
i) The requirements for vibratary roiiers are bascd
ain the use of the lowast gear on a self-propelled
machine with meachanical ransmission and a spes
of 1.5-2.5 km/h for & towpd machine, or 3 selt-
propeliead machine with hydrogstatic transmissica, If
higher gears or speeds are used an inu-eased
number of passes shall be arovided in prope-tian to
the increase in speed of travel,
{c) Where the mechanical vibraticn is spplied 19 two
rolls in tandem, the minimum numben of passes
shall be half the number given in Table 674 for the

9
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appruptiale mass per metre width of fne wibiating
ol bt if gove rell differs in mrass per maelee width
from the other the number of passes shail be
ealiouiated @3 for the roil with the smaliest valuz,
Aftermative'y the minunum ogmber of oag:es rmay
be datenmired by treating the maching a5 heving a
single vibrating roll with 8 masy per matie width
eoual to that of the rall with the highsr vatue,
00V braey rallers operating without vibraton will
be classitied as srmooth-wheeled roll2rs,
{«] Vikratory rollers shall be operated with thair
wibrslory irechanism opadsting at the frequency af
vitration which produces the highest meassrement
of armplitude wnless the marufacturers recoimmend
piherwige far the rmaterial being compacted,
i Wihralury rolfess shall be equipped or poov ded
v. 15 deviess ndicating the frequency at which the
piechgaieas e ansratiry and the speed of tray <l
Both devices shall De capabie of being read by an
i -ectar aiongaicke the machine,
.ii}' Vibrating-plate compaclons are machin.s having
2 Baye piate 1o which is attached a source of vibration
cansizting of gne ur bwo accantrically weaigh! 20 shalts
-
{3) the inang per square metre of the base plaie of a
v hrating-plate cornpacton is caleulated by dividing
12 wetal mass of the machine in its workiny
condition by ils area ir contact with the material 10
ka2 compactad,
[} vibeating plate ceimpactons shall be opzrated at
theg fiaquency of vibration resammensded Ly the
maerufacte-2-s, Teey shail normally b operated at
travelling sueads of less than 1 km/h but if nigher
speeds gre necessary the number oF passos shall be
increased in proportion 10 the increasa in speed of
travel

iia) Vibro-tasipars org moachines in which an engine.

driven reciprocating mechanisin acls on 8 spring

systern throwgh which oscillations =& s2tupin a

‘as-:-;jlatt-..

| Fower fuon 1265 are maching s wineh arg aciuated
Dy & ioaiass 6 20 intereal cambustion cyhader, each
=opiosion biag conieolled manuzlly by the eperalun
i+!} Dropping weight compactors are machi2s
which a dead weight is dropped from a cont ahicd
Laight using a koist mechanism and they indfude saif-
propelied machines with mesnaniza! raversing
iechanisms capaiide of com pasting soil in tranchies
asd close to slrechue2s

xilh In the case of power rammers and dropping-
waight compasiars one pass will be considered as
irade when the compacting shoe has mada une strike
on the area in question.

{»ilil For items marked * in the Method 3 coiumn the
ruller shall be towed by track-laying tractors, Seif-
propsiled rollers are unsuitable,

Ixiv) Where combinations of different types or
categories of plant are used, the following skall
apply:~

[a] the depth of laver shaft b that o the tvsae of
plant raquiring the feagt depth of layer, and
{bY the number of pazses ghall be that for 1the e

of plant requiring e grestast numbar of z3sscs
q d ]

¢

End-product Compaction

17 Wherg erd-prodect cormoattion is reguired 1o by

adopted it shall comply with sub-Clausas 12 10 15 of Uns

Clause,

12 The Cortractor sha!l at fzast 7 working davs nafo e

commencernent of and.praduet compactiaon sebamit the

following to (e Engireer for spprovali-
(i} the values of mazimur dry density and (ha
sptimurn moistere content obtained in ascoordencs
weith B 1377 Test 12 ur 34 a5 appropriate for gack .
tha fills ke intends 1o Lse which fail within the
Contract limils of the poomitied Class o Classes,
Where within any Class of maweial the fill contains
rmaterial having diffarent madimum dry densities and
gptimum maistere coutgnts the Class shall be furtber
sub-divided, by eatenciong the identifization sysien, in
arder ta monitor the campactad Jensity,

fii) & graph of density plosted against inoisture
cantent from which cach =f the values in (i) above of
maximum dry deasity and sztimum moisturs conteat
were determined and, for Class 7A material, a plon of
the 5% air valds curve fu: each sub-0ivision,
12 Once the information contained in syb-Clause 12 ol
this Clause has been spproved by the Enginees it shall
form the basis for compaction.
14 Fill campacted o end-groduct requirernants shail
have a figid dry density, mesasured in acgordance with
sub-Clausa 15 of this Clansa, equal 1o or greater 1han tha
percantage given in Table 821 of the madimum dry
density for the relevant Class of fill previcusly sobanitled
to and approved by the Enginser in accurdance with
sub-Clause 12 of this Clause.
15 The field dry density referred to in sab-Clausy
this Clause shall be measured in accordancg with
Test 18 of BS 1377 or, whers required in Appendin 53,
or permitted by the Engingsr, measured by a nuclear
moisture/densily gange s5ed in accordance with an
agread procedure based on ASTM D2922 M=thods A or
B and ASTM DION7. The gauge shafl e caligraled to
provide a result identica! o thet ehiained fiom Tesi 15
of 851377

B!

Q&

613 Sub-formation and Capping

1 Capping shall be providad cnly in thage iocations, atd
to the extent, particularly stated in the Contract 1o be
constructed with capping. It shall comply with this
Clause and in addition, fur stabilised capping,

Clauses 614 and 615 as app:opriate.

2 Capping shall be construstad with Class GF1, 6F2, 9A
or 08 malerial as required or permitted in Appandix 8/7
and complying with Table 671,
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