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ENDERBY RELIEF ROAD (ERR) LEICESTERSHIRE INTRODUCTION
Assessment of Landfill Gas Migration Impact from Enderby Warren
Landfill (EWL)

1. INTRODUCTION

1.1 Background

Environmental Resources Management Limited (hereafter referred to as ‘ERM’) was commissioned
by The Trustees of Drummond Estates (hereafter referred to as ‘Drummond’) to provide an
assessment of the impact to sensitive receptors from landfill gas migration associated with Enderby
Warren Landfill (EWL), both during and after construction of the proposed Enderby Relief Road
(ERR).

It is understood that Drummond is proposing construction of the ERR in order to reduce congestion
within the centre of Enderby. The ERR will extend from the existing junction of Mill Hill and Warren
Park Way beyond the currently adopted Warren Park Way in a north-easterly direction. It will proceed
through the current SUEZ operated leachate and gas treatment compound associated with the EWL,
north of Harolds Lane, onward through an area of woodland (Fox Covert) and then will form into a
roundabout to the north of Warren Farm. Thereafter it will extend in a southerly direction and join the
existing service road for the Phase | Lubbesthorpe Employment Land, prior to ultimately joining
Leicester Lane.

A Location Plan is presented as Figure 1 and the proposed ERR route is shown on Figure 2 (Figures
included in Appendix A). The BWB Traffic Regulation Order Plan (2 sheets ERR-BWB-HMK-8B-DR-
D-1203_TRO Plan_S8-P2 & ERR-BWB-HMK-8B-DR-D-1204_TRO Plan_S8-P2) and Highway
General Arrangement drawing (ERR-BWB-HGN-8B-DR-D-100) in Appendix F provide more detail.

Prior to commencement of construction of the road, a new leachate and gas treatment compound will
need to be constructed immediately adjacent to EWL, largely on land currently forming Harolds Lane,
with gas and leachate treatment infrastructure diverted/redirected accordingly.

1.2 Objectives
The key objectives of this Assessment of Landfill Gas Migration Impact are identified as follows:

m  Summarise the current and historical land use, with particular focus on the history and
characteristics of EWL, and the environmental setting in and around the proposed ERR;

m  Derive a conceptual site model;

m  Evaluate potential landfill gas migration linkages, both currently, during and post construction of
the proposed ERR,;

m  Present a clear and concise assessment of the magnitude of risks posed by landfill gas migration
to identified receptors as a result of construction of the ERR (construction and operation phases);
and

m  Set out the proposed design incorporating mitigation measures.

1.3 Approach

This Assessment of Landfill Gas Migration Impact has been undertaken following an area walkover
and review of available data/previous reports which included:

m  The British Geological Society’s website (www.mapapps.bgs.ac.uk/geologyofbritain) (Ref. 1);

m  EWL borehole logs received from the landfill operator SUEZ, included in Appendix B;

m  Geological Investigation and Ground Gas Management Strategy, Lubbesthorpe, ERM, Draft
Report, 27 February 2017, (Ref. 2) included in Appendix C;

m  BWB Investigation Report, July 2019, included in Appendix D;

m Landfill Gas Risk Assessment Enderby Warren, Gregory Environmental Consulting Limited
(GECL), February 2017, (Ref. 3) included in Appendix E; and
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m  BWB drawings prepared to support the scheme, included in Appendix F.

As part of the development of the scheme, meetings were held on 22" August and 28" November
2019 at Blaby District Council’'s Narborough offices and attended by representatives of: Blaby District
Council, the Environment Agency (EA), Mather Jamie, Andrew Hiorns Ltd, SUEZ (August meeting
only), Infinis (August meeting only), ERM and BWB. The proposed development was discussed.
Subsequently, substantive changes to the design have been made in relation to concerns raised by
the EA and SUEZ in relation to gas risk. These include moving the alignment of the ERR north, with
corresponding relocation of the treatment compound, along with an agreement to remove some
receptors (i.e. residential properties), should the scheme proceed.
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ENDERBY RELIEF ROAD (ERR) LEICESTERSHIRE SITE AND AREA DESCRIPTION
Assessment of Landfill Gas Migration Impact from Enderby Warren

Landfill (EWL)

2. SITE AND AREA DESCRIPTION

2.1 Location

The proposed ERR will run to the north, east and southeast of the closed EWL. The EWL is located
approximately 7km southwest of Leicester at National Grid Reference (NGR) SK 536 000. A
Location Plan is included as Figure 1.

2.2 Site and Area Description

The footprint and surrounding areas of the ERR, as introduced in Section 1.1, are summarised below,
with other key features indicated on Figure 2 in Appendix A.

Table 2.1 Proposed ERR Sections — Footprint and Surrounding Area

Section

Description

Footprint and Surrounding Areas Description

Mill Hill/Warren Park
Way

Unadopted Warren Park
Way to Roundabout

Roundabout to Phase 1
Employment Land
Service Road

Phase 1 Employment
Land to Leicester Lane

Junction improvements and then follows the existing adopted Warren Park Way.
Various commercial / industrial properties (not considered further in this report).

Extending beyond the currently adopted Warren Park Way in a north-easterly
direction (following the route of the currently unadopted section of Warren Park
Way and then north of Harolds Lane). This section of the road will run through
the current SUEZ operated landfill leachate and gas treatment compound and
then through the southerly part an area of woodland known as Fox Covert.

To the north of the western half of the proposed road is a waste recycling
collection and processing facility, with the rest of Fox Covert to the north of the
eastern half.

To the south is a phone mast and compound.

To the east are other industrial properties.

A new roundabout, and associated slip-roads, located on agricultural land.
Further agricultural land surrounds the proposed junction, with buildings of
Warren Farm to the south southwest and The Keepers Cottage to the south, on
land between the proposed road and EWL.

The Warren Farm buildings include a two-storey farmhouse, The Keepers
Cottage also being a two-storey residential property.

Extending south beyond The Keepers Cottage and to the east of Warren
Cottages, is the service road through the Phase 1 Lubbesthorpe Employment
Land and ultimately joining Leicester Lane. The Employment land comprises
two large units and associated infrastructure.

The surrounding area is agricultural land, with occasional woodland. Warren
Cottages comprise two two-storey semi-detached residential properties.
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ENDERBY RELIEF ROAD (ERR) LEICESTERSHIRE ENVIRONMENTAL SETTING
Assessment of Landfill Gas Migration Impact from Enderby Warren
Landfill (EWL)

3. ENVIRONMENTAL SETTING

3.1 Geology

Published sources (Ref. 1) indicate the following:

Table 3.1 Published Geology

Drift Deposits — Typically comprise glaciofluvial
deposits (sand and gravel, with a fine grained layers
of clay and silt) or diamicton (red pebbly clay and
silty clay with rock fragments), where present,
outside the footprint of the landfill.

The nature of deposition of these strata mean that

they are not homogeneous and consistent in nature

and mapped geological boundaries are unlikely to Bameton_—

be accurate. st laciofual
reccaring ¥

Deposits

Diamicton

Bedrock (Solid) Deposits -

Triassic Mercia Mudstone bedrock, characterised Weria
by layers of mudstone, silistone and sandstone Busine
(latter often in the form of lenses known as Skerrie Fa
bands).

The footprint of EWL is characterised by an

Ordovician granodiorite pluton which extends to the
south west of the landfill. It is the granodiorite pluton
which was formerly quarried to form the void
subsequently filled to form EWL, see Section 4. The Wanens

Sandstane

Mudstone

-
&%
¥ v

outer margins of the landfill have remaining o

Granodiorite which has not been extracted. FrE Midstor
The granodiorite pluton is likely to have a low rock (B%8:

matrix permeability, but the rock is known to be Enderby

fractured, and this high fracture permeability will no
doubt have been exacerbated by blasting in the
quarry.

Notes:

Known episodes of site investigation works in the area include the following and are discussed in turn
below:

1. Boreholes completed by the operators of the landfill, currently SUEZ, in 1990 and 1995, hereafter
referred to as the Enderby Warren Landfill (EWL) boreholes. Borehole logs received are included
in Appendix B;

2. Lubbesthorpe Phase 1 Employment Area, as shown on Figure 2, in December 2016. This is
reported in Ref. 2, included in Appendix C; and
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3. Shallow boreholes completed along the existing Warren Park Way /Harolds Lane by BWB in July
2019. Extracts included in Appendix D.

EWIL Boreholes

An extensive network of deep boreholes has been installed in and around the EWL, most notably in
1990 (BHs 1 to 45) and 1995 (adjacent to receptors sensitive to the overall landfill such as Warren
Farm, Keepers Cottage, Warren Cottages and Pen Crag and denoted WF, KC, WC and PC etc.). The
positions of these boreholes are shown in Figure 3 below. Extracts of all borehole logs received from
SUEZ are included in Appendix B.

Figure 3 — EWL Boreholes Reviewed by ERM
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ERM has reviewed all borehole logs received. Table 3.2 below, summarises those around the
northern, eastern and western perimeter and adjacent to receptors sensitive to the overall landfill,
including Pen Crag some distance away from the proposed ERR to the southwest.

Table 3.2 Summary of EWL Borehole Logs

Borehole Simplified Log Description
Ref.

KC1 Made Ground (Drillers Description) — Ground Level to 0.5m
Silty Marl and Clay (Drillers Description) — 0.5m to 1.5m
Silty, Sandy Clay (Glacial Deposits) — 1.5m to 2.3m

Silty Clay (Mercia Mudstone Group) — 2.3 to >4.5m
Borehole continued deeper as KC1A

KC1A Made Ground — Ground Level to 0.8m
Silty Marl and Clay (Drillers Description) — 0.8m to 1.2m
Sandy, Silty Marl (Drillers Description, Probably Mercia Mudstone Group) — 1.2m to 2.7m
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ENDERBY RELIEF ROAD (ERR) LEICESTERSHIRE ENVIRONMENTAL SETTING
Assessment of Landfill Gas Migration Impact from Enderby Warren

Landfill (EWL)

Borehole
Ref.

Simplified Log Description

wcC

Sandy, Shaly Marl (Drillers Description, Probably Mercia Mudstone Group) —2.7m to 3.7m
Silty Mudstone (Mercia Mudstone Group) — 3.7m to 4.9m
Fresh Granodiorite, with fissures —4.9m to > 12m

Clay and Sand (Drillers Description) — Ground Level to 1.8m

Granite Boulder Fill (Drillers Description) — 1.8m to 2.0m

Highly weather Mudstone with some infilled fissures (Mercia Mudstone Group) — 2.0m to 5.05m
Granodiorite — 5.05m to >10m (fissured to varying degrees throughout, with weathering decreasing
with depth)

WF1

Clay and Silty Sandy marl (Drillers Description) (Possibly Glacial Deposits) — Ground Level to 5.0m
Silty Marl (Drillers Description) - 5.0m to >20m
Borehole continued deeper as WF1A

WF1A

No record - Ground Level to 4.5m

Mudstone (Mercia Mudstone Group) — 4.5m to 9m
Sandstone ((Mercia Mudstone Group) — 9.0m to 10m
Mudstone (Mercia Mudstone Group) — 10m to 14.95m
Sandstone ((Mercia Mudstone Group) — 14.85 to 17m
Mudstone (Mercia Mudstone Group) — 17m to >20m

WF2A

WF3

Topsoil — Ground level to 0.3m

Silty Clay (Drillers Description) — 0.3m to 2.0m

Silty Clay (Glacial Deposits) — 2.0m to 4.65m

Sandstone ((Mercia Mudstone Group) —4.65 to 4.75m

Mudstone (Mercia Mudstone Group) — 4.75m to 9.2m

Granodiorite — 9.2m to >10.2m (weathering decreasing with depth)

Topsoil — Ground level to 0.35m

Silty Marl (Drillers Description) — 0.35m to 1.0m

Silty Clay (Glacial Deposits) — 1.0m to 3.7m

Mudstone — 3.7m to 4.0m

Clay (Drillers Description) — 4.0m to 5.3m

Mudstone (Mercia Mudstone Group) — 5.3m to 11.85m
Sandstone (Mercia Mudstone Group) — 11.85 to 12.5m
Mudstone (Mercia Mudstone Group) — 12.5m to 18.5m
Granodiorite - >20m

Boulder Clay/Red Marl (Drillers Description) - Ground Level to 9.4m
Granite (Drillers Description) — 9.4m to >100m

Boulder Clay/Red Marl (Drillers Description) - Ground Level to 10.8m
Granite (Drillers Description) — 10.8m to >100m

Boulder Clay/Granite Boulders (Drillers Description) - Ground Level to 4.0m
Granite (Drillers Description) — 4.0m to >100m

Boulder Clay/Granite Boulders (Drillers Description) - Ground Level to 6.9m
Granite (Drillers Description) — 6.9m to >100m

Hardcore, Boulder Clay and Granite Boulders (Drillers Description) - Ground Level to 6.9m
Granite (Drillers Description) — 9.4m to >100m

Hardcore, Boulder Clay and Granite Boulders (Drillers Description) - Ground Level to 7.0m
Granite (Drillers Description) — 7.0m to >100m

Hardcore, Boulder Clay and Granite Boulders (Drillers Description) - Ground Level to 7.0m
Granite (Drillers Description) — 7.0m to >100m

www.erm.com
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Assessment of Landfill Gas Migration Impact from Enderby Warren
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ENVIRONMENTAL SETTING

Borehole Simplified Log Description

Ref.

14A Hardcore and Boulder Clay (Drillers Description) - Ground Level to 1.2m
Granite (Drillers Description) — 1.2m to >100m

15 Boulder Clay and Marl (Drillers Description) - Ground Level to 3.0m
Granite (Drillers Description) — 3.0m to >100m

16 Boulder Clay and Marl (Drillers Description) - Ground Level to 9.0m
Granite (Drillers Description) — 9.0m to >100m
Table 3.2 Summary of EWL Borehole Logs Continued

Borehole Simplified Log Description

Ref.

17 Topsoil, Boulder Clay and Marl (Drillers Description) - Ground Level to 11.0m
Granite (Drillers Description) — 11.0m to >100m

18 Topsoil, Boulder Clay and Marl (Drillers Description) - Ground Level to 19.5m
Granite (Drillers Description) — 19.5m to >100m

19 Boulder Clay and Marl (Drillers Description) - Ground Level to 19m
Granite (Drillers Description) — 19.0m to >105m

20 Red Marl (Drillers Description) - Ground Level to 10.0m
Granite (Drillers Description) — 10.0m to >105m

21 Red Marl (Drillers Description) - Ground Level to 8.0m
Granite (Drillers Description) — 8.0m to >100m

22 Topsoil/Marl, with Boulders (Drillers Description) - Ground Level to 3.0m
Granite (Drillers Description) — 3.0m to >100m

23 Topsoil, Boulder Clay (Drillers Description) - Ground Level to 2.85m
Granite (Drillers Description) — 2.85m to >100m

30 Topsoil, Boulder Clay and Marl (Drillers Description) - Ground Level to 7.5m
Granite (Drillers Description) — 7.5m to >100m

31 Topsoil, Sand and Marl (Drillers Description) - Ground Level to 16.5m
Granite (Drillers Description) — 16.5m to >100m

32 Topsoil, Sand and Marl (Drillers Description) - Ground Level to 9m
Granite (Drillers Description) — 9m to >100m

33 Red Marl and Boulders (Drillers Description) - Ground Level to 12.6m
Granite (Drillers Description) — 12.6m to >100m

34 Red-Brown Marl Fill (Drillers Description) - Ground Level to 6m
Grey Sandy Clay (Drillers Description) — 6m to 7m
Red Marl (Drillers Description) — 7m to 18.15m
Granite (Drillers Description) — 18.5m to >100m

35 Boulder Clay, Red Marl (Drillers Description) - Ground Level to 20m
Granite (Drillers Description) — 20m to >100m

36 Concrete, Hardcore, Boulder Clay (Drillers Description) — Ground Level to 6.0m
Granite (Drillers Description) — 6.0m to >100m

37 Hardcore, Granite Boulders and Boulder Clay (Drillers Description) - Ground Level to 5.8m

Granite (Drillers Description) — 5.8m to >95m
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ENDERBY RELIEF ROAD (ERR) LEICESTERSHIRE ENVIRONMENTAL SETTING
Assessment of Landfill Gas Migration Impact from Enderby Warren

Landfill (EWL)

Borehole Simplified Log Description

Ref.

38 Hardcore and Sandy Boulder Clay (Drillers Description) - Ground Level to 4.3m
Granite (Drillers Description) — 4.3m to >95m

39 Hardcore, Sand and Boulder Clay (Drillers Description) - Ground Level to 3.0 m
Granite (Drillers Description) — 3.0m to >95m

40 Hardcore, Sand and Granite Boulders (Drillers Description) - Ground Level to 2.8 m
Granite (Drillers Description) — 2.8m to >95m

PC1 Made Ground — Ground Level to 1.0m
Brown Marl (Drillers Description) — 1.0m to 1.4m
Granodiorite - 1.4m to >10m (fissured to varying degrees throughout, with weathering decreasing
with depth)

PC2 Made Ground — Ground Level to 0.7m
Granodiorite - 0.7m to >10m (fissured to varying degrees throughout, with weathering decreasing
with depth)

PC3 Made Ground — Ground Level to 0.5m
Hard Granite (Drillers Description) - 0.5m to >10m

PC4 Made Ground — Ground Level to 2.0m
Brown Sandy Marl (Drillers Description) — 2.0m to 3.3m
Granodiorite - 3.3m to >10m (fissured to varying degrees throughout, with weathering decreasing
with depth)

Although there are inconsistencies between the description in the logs (likely reflecting they are
largely taken from drillers descriptions) the above indicates the general sequence to be thin Made
Ground over superficial deposits (Glaciofluvial or Diamicton), comprising deposits of sandy silt and
sandy silty clay (to varying degrees), giving way to Mercia Mudstone (weathered to clay/silt in upper
layers). Fissured Granodiorite (described often as Granite) is present at depth in all locations apart
from WF1/1A.

The above demonstrates that clay/clayey deposits are present in many locations either associated
with superficial deposits or weather upper layers of Mercia Mudstone, and confirms shallow geology is
highly variable.

Lubbesthorpe Phase 1 Employment Area Investigation 2016

ERM undertook an intrusive investigation on the proposed Lubbesthorpe Phase 1 Employment Area,
as shown on Figure 2, in December 2016. This is reported in Ref. 2, included in Appendix C.

The investigation encountered competent, soft to firm, gravelly, clay at all locations across the site.
The thickness of this uppermost layer varies between 1.0 m (BH03) and 6.0 m (BH05 and BH13).

Mudstone / weathered mudstone was encountered at each location, at depths between 1.8 m bgl
(metres below ground level) (BHO1) and 7.5 m bgl (BH04). Sandstone was identified, interbedded
with the mudstone at BHO1, BH02, BHO03, BH04, BHO06, BH12, BH13 and BH14 and the shallowest
sandstone bed was encountered at 2 m bgl at BH16. Sandstone was not present in BH05, BH11,
BH15 and BH16.

BWRB Boreholes, July 2019

A series of 17 shallow boreholes were progressed along the existing Warren Park Way, and part of
the then proposed alignment of the ERR (which aligned with Harolds Lane, rather than the more
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northerly route now proposed), in July 2019. The report from this investigation is provided in Appendix
D.

The primary objective of the investigation was to provide further information as to the shallow geology
along the proposed ERR.

The investigation identified Made Ground in all locations up to 1.9 m bgl, where thickness was proved.
Drilling was challenging, with many obstructions in the form of cobbles/boulders of granodiorite and
limestone, thought to have been placed during construction of the access/haul road for the quarry to
the south.

Clay was present in the majority of locations where Made Ground was penetrated, associated either
with superficial deposits (interpreted to be Diamicton of the Oadby formation) or weathered Mercia
Mudstone (interpreted as the Edwalton Member), with shallow horizons of gravel/sand encountered in
two adjacent locations (DS09 and DS10).

Limited land gas monitoring was undertaken during the works, largely for ground worker safety and
should not be considered as representing long term conditions. Elevated carbon dioxide
concentrations were noted at DS02 (10.52%v/v at 0.8m bgl) and DS03 (6.1%v/v at 0.7m bgl), with a
peak methane level recorded at location DS11 (0.3%v/v at 1.9m). No discernible gas flows were
noted.

No visual or olfactory evidence of contamination was noted during the advancement of the borehole
locations. No elevated gas readings were recorded on personal monitors during the works.

3.2 Hydrogeology

As described in Ref. 2, the superficial deposits are classed as a Secondary A aquifer. Secondary A
aquifers are described by the Environment Agency as ‘permeable layers capable of supporting water
supplies at a local rather than strategic scale, and in some cases forming an important source of base
flow to rivers. These are generally aquifers formerly classified as minor aquifers’.

The Mercia Mudstone Group has been classified as a Secondary B aquifer. Secondary B aquifers are
described by the Environment Agency as predominantly lower permeability layers which may store
and yield limited amounts of groundwater due to localised features such as fissures, thin permeable
horizons and weathering. These are generally the water-bearing parts of the former non-aquifers’.

The site is not located within a groundwater source protection zone and is not located within a
groundwater nitrate vulnerable zone.

The ERM intrusive works undertaken in December 2016, reported in Ref. 2 and included in Appendix
C, encountered perched groundwater in five of the six locations, between 6 m bgl and 8.8 m bgl|
corresponding with sandstone horizons. Shallower seepages were also observed. The large variation
in groundwater depths was concluded to indicate that there is no continuous groundwater body
underlying the site, and that the encountered groundwater is perched and predominantly located
within the more permeable sandstone lenses.

3.3 Hydrology

As described in Ref. 2, the nearest surface water feature to the site, is a small unnamed pond, located
within woodland approximately 160 m northeast of the site. This pond feeds a minor unnamed water
course which flows towards the north.
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Assessment of Landfill Gas Migration Impact from Enderby Warren
Landfill (EWL)

4, ENDERBY WARREN LANDFILL

4.1 Landfill History and Pertinent Details

As detailed in Ref. 3, included in Appendix E, domestic waste deposition commenced at EWL under
Leicestershire County Council (LCC) in 1981. SUEZ acquired the Site in 1991, continuing operations
until December 2001.

The landfill is situated in the void of a former granodiorite quarry, excavated to a maximum depth of
80m. The site has a total area of approximately 8.3Ha.

All waste disposal operations were performed in an unlined quarry with almost sheer walls. The
leachate produced by rainfall into the site was originally managed by the dilute and attenuate
principle, considered acceptable practice at the time of licensing, with contaminants slowly leaching
into the surrounding groundwater (which is not used as a potable water supply).

The Site was capped in 2007, incorporating installation of an extensive network of land gas and
leachate collection pipework, associated with Environmental Permits 1 and 2 detailed below, leading
to the SUEZ compound to the north of the landfill site, as shown on Figure 2.

There are currently three Environmental Permits associated with the landfill:

1. The landfill site originally operated under a waste management licence WML43366) and is now
regulated under EPR/AP3993CV/V00). The site is operated by Midland Land Reclamation Ltd, a
SUEZ Company;

2. The Enderby Leachate Treatment Plant, operated by SUEZ Recycling and Recovery Ltd., is
permitted under EPR/RP3738ZK; and

3. The Enderby Generation Plant, operated by Novera Energy Generation No.2 Ltd. (now Infinis), is
permitted under EPR/MP3734LU.

4.2 Previously Reported Landfill Gas Generation, Collection and Potential
for Off-Site Migration

Extensive assessment of the landfill gas generation, collection and current potential for off-site
migration has been undertaken by Gregory Environmental Consulting Ltd (GECL) in Ref. 3, included
in Appendix E. This report presents the following:

m  Landfill gas generation peaked in 2001, at the same time as the site closed to waste, and has
been declining ever since;

m  Landfill gas management is achieved at the site by a combination of active and passive systems.
Landfill gas abstraction for utilisation and flaring is the active technology employed at the site for
landfill gas control. The site is unlined and this means there is no passive barrier to assist in
lateral migration management. SUEZ installed an engineered cap in 2007 to help manage the
landfill gas collection at the site;

m  Modelling suggests that potentially 60% of the landfill gas is captured by the active gas control
system, and up to 27% is potentially lost through the sidewalls of the landfill. However, monitoring
suggests that the number of lateral migration events annually has declined significantly with time,
and particularly following engineered capping of the site. Furthermore, lateral migration modelling
also demonstrates that the flux of gas on the sidewalls of the quarry is reducing year on year;

m Inspection of monitoring data from 1999 to the present day indicates that there is evidence of
diffusive off-site gas migration in the, currently GECL assumed, unconfined situation. However,
diffusion is concluded to be a low risk mechanism which is modelled to have an impact no further
than 10m from the waste boundary. There is also evidence of advective off-site gas migration in
the, currently GECL assumed, unconfined situation. Advection is considered a high-risk
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mechanism which is modelled to potentially have an impact to at least 240m from the waste
boundary;

m  Overall, in the, currently GECL assumed, unconfined situation, land gas migration modelling
concluded that 50% of migration would be to a distance of up to 35m from the waste boundary,
with 5% of all migration events having the potential to migrate at least 240m;

m  SUEZ manages the current risks by alarms in high risk residential properties identified in their
monitoring reports, in addition to routine monitoring around the perimeter of entire landfill body;

m  Gas migration through the granodiorite is considered to be through secondary fissure pathways
of high permeability and porosity, in the unsaturated zone;

m  Gas migration through the Mercia mudstone formation and superficial deposits are considered
would be preferentially through sandstone lenses with a high matrix permeability, also in the
unsaturated zone; and

m  SUEZ's current risk assessment of the most sensitive nearby residential properties, see Section
5.1, which they monitor continuously, are that whilst the potential risks to these properties are
high, the actual risks to these properties, based on the results of their ongoing monitoring, and
their management systems, are actually low.

The Ref. 3 report also presents scenarios for off-site land gas migration in confined conditions, i.e.
with hard surfacing reducing pathways to air. The report assimilates such confined conditions to
those that will exist following development of the ERR and concludes that this could increase the risk
to identified receptors. These conclusions, as well as those above for off-site migration in unconfined
conditions, are discussed in subsequent sections of this report.
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5. CONCEPTUAL MODEL, POTENTIAL LANDFILL GAS MIGRATION
LINKAGE EVALUATION AND RISK ASSESSMENT

5.1 Introduction

The following sections develop a conceptual model by highlighting the identified receptors and the
potential pathways by which landfill gas originating from the EWL (the source as described in Section
4 above) may migrate to them.

Thereafter, the potential for realisation of plausible linkages for off-site landfill gas migration is
evaluated and assessed, both currently and post construction of the proposed ERR.

5.2 Identified Receptors

With reference to Section 2.2 and Figure 2, the following receptors have been identified which may be

affected by off-site migration of landfill gas associated with construction of the ERR.

Table 5.1 — Identified Receptors — Current Situation

Receptor Receptor Name Receptor Characteristics
Number (as on
Figure 2)

Potentially Sensitive Receptors to Landfill Gas Migration:

1 Farmhouse at A two-storey detached residential property situated to the east of
Warren Farm EWL approximately 60m from the landfill boundary at the nearest
point.

The proposed ERR alignment is approximately 110m to the north
and 150m to the east.

2 The Keepers A two-storey detached residential property situated to the north of
Cottage EWL approximately 20m from the landfill boundary at the nearest
point.

The proposed ERR alignment is approximately 50m to the east.
The property is surrounded by predominantly permeable surfacing,
apart from several small outbuildings/driveways.

3 Warren Cottages Two two-storey semi-detached residential properties situated to the
east of EWL approximately 10m from the landfill boundary at the
nearest point.

The proposed ERR alignment is approximately 20m to the east.
The property is surrounded by predominantly permeable surfacing,
apart from several small outbuildings/driveways.

4 Park Lodge A two-storey detached property located on Harolds Lane
approximately 260m from the ERR and 40m from the EWL
boundary at closest point.

5 Pen Crag A large detached property and associated outbuilding used both for
residential (self-contained flats) and businesses. Located about
240m from the ERR and 50m from EWL boundary.

Receptors not Identified as Sensitive (Based on Building Type, Distance, Construction etc.):

6 Commercial / Include: Waste Collection and Processing Facility - Situated to the
Industrial north of EWL, across Warren Park Way, approximately 40m from
Facilities the landfill at the nearest point. Comprises an area of approximately

1.4ha of hard surfacing, with a large warehouse building. An
approximately 15m landscape strip exists between the facility and
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Receptor Receptor Name Receptor Characteristics

Number (as on

Figure 2)

Warren Park Way. The facility is located at a level approximately 5m
lower than Warren Park Way.

Warehouse/Light Industrial Facilities/offices — Situated to the
southwest and northwest of EWL across Harolds Lane. The nearest
building is approximately 15m across Harolds Lane from the EWL,
with a landscaped strip and further landscaping also present.
Lubbesthorpe Phase 1 Employment Land — Recently established to
the east of ERR and comprises two large units and associated

infrastructure.
7 Further There are further, primarily modern construction, residential
Residential properties located approximately 200m southwest of the EWL on
Properties Harolds Lane /Ashton Drive, which are not considered to be likely to

be influenced by EWL.

8 Farm Outbuildings | Farm buildings and hardstanding associated with Warren Farm
/ Barns between EWL and the proposed ERR, and to the south.
9 Phone Mast Phone mast and associated infrastructure.

The most sensitive residential receptors (Nos. 1 to 3) are all situated close to the landfill boundary and
between the EWL and proposed ERR alignment. Residential receptors Nos. 4 and 5 are also close to
the EWL, albeit a considerable distance from the ERR.

The residential properties identified as No. 7 are a considerable distance from the EWL, even further
from the ERR, and not considered to be sensitive receptors in the context of the assessment.

SUEZ has identified receptors Nos. 1, 2, 3, 4 and 5 at being at potential risk from landfill gas
migration. Management of this risk is considered likely to become more difficult through time due to
the changing properties of EWL as the waste continues to degrade (regardless of whether the ERR is
constructed).

Drummond own the residential receptor properties Nos.1 to 5. At the request of SUEZ, and with the
support of the EA, prior to construction of the ERR it is proposed to permanently vacate these
properties, and hence remove the residential receptor risk.

5.3 Potential Pathways

Section 3.1 describes the mapped geology and that encountered during investigations in the vicinity
of the EWL, on which the most sensitive receptors considered to be potentially affected by an
increased landfill gas risk associated with construction of the ERR are situated. This indicates that
the area is underlain by relatively inhomogeneous Superficial Deposits, with significant clay horizons.
These, in turn, are underlain by bedrock of Mercia Mudstone, predominantly silt/mudstone and
weathered to clay in upper layers, with some sandy horizons (known as Skerrie Bands) and/or
Granodiorite, which has not been extracted.

The primary pathway for lateral off-site migration of land gas is considered to be via connected pore
spaces, including sandy lenses/bands, and fractures/fissures in the unsaturated subsurface geology,
primarily through advection (Ref. 3). The above observations lead to the conclusion that landfill gas is
not presented with a clear and connected lateral pathway for migration through the subsurface.
Furthermore, the extensive shallow clay layers, although acknowledged to be punctuated by
sand/gravel layers in a limited number of places, indicate that the current situation is already
somewhat confined from primary meteorological influences on advection (i.e. changes in atmospheric
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pressure and rainfall), in the area of the proposed ERR. It should also be recognised that the existing
Warren Park Way is surfaced with asphalt along the majority of its length.

54 Linkage Evaluation Summary and Risk Assessment

Notwithstanding the above, there is considered to be a plausible linkage for off-site landfill gas
migration to the sensitive residential properties identified in Table 5.71. At the meeting on 28"
November 2019 the EA presented SUEZ gas monitoring data showing landfill gas has been
measured in boreholes adjacent to residential properties. There is a lesser plausible linkage to the
industrial facilities (No. 6 in Table 5.1).

However, as introduced in Section 4.2, SUEZ’s assessment of the most sensitive residential
receptors, which they monitor continuously, is that, while the risks to these properties are high if not
managed appropriately, the actual risks to these properties, based on the results of their ongoing
monitoring and their management systems, are actually low in current conditions. The assessment of
high risk somewhat contradicts the modelling results presented for the, currently CEGL assumed,
unconfined situation presented in Ref. 3 and discussed in Section 4.2. Furthermore, it should be
noted that this landfill gas migration modelling assumed highly conservative subsurface geology
conditions with continuous and unsaturated strata, of consistent permeability and moisture content.

The Ref. 3 report also presents scenarios for off-site land gas migration in confined conditions, i.e.
with hard surfacing reducing pathways to air. The report assimilates such confined conditions to
those that will exist following development of the ERR and concludes that this could increase the risk
to identified receptors. ERM are not in agreement with this conclusion as the extensive shallow clay
layers indicate that the current situation is already somewhat confined from primary meteorological
influences on advection (i.e. changes in atmospheric pressure and rainfall) in the area of the
proposed ERR, as described in Section 5.3 above, and the relatively small hard surfaced area of the
proposed road will not significantly add to the level of confinement. The updated alignment of the ERR
is located a minimum of 20m north of the landfill boundary wall, further reducing the likely potential
influence of the ERR on the EWL (see Highway General Arrangement — Quarry Wall Distance BWB
drawing ERR-BWB-HGN-8B-DR-D-11_Highway General Arrangements_S2-P4 in Appendix F).

In summary, the review of available information leads to the assessment that the risk of impact to
identified sensitive receptors, from landfill gas, both currently and after construction of the ERR,
remains as Low. This assessment relies on the continuous operation of the SUEZ/Infinis gas
extraction system, aligning with the SUEZ assessment of risk for the current situation, as detailed in
Ref. 3, and it is not considered that the ERR will alter the status quo. It is however recommended that
certain considerations are integrated into the final design and construction methodology, as outlined
in the following section.

However, as identified in Section 5.2 above, SUEZ, supported by the EA, has requested that
Drummond, prior to construction of the ERR, permanently vacate the sensitive residential properties
comprising Nos. 1, 2, 3, 4 and 5 as noted in Table 5.1. This will eliminate the potential for a linkage of
landfill gas from the EWL to these receptors. Drummond has agreed to this request.

5.5 ERR Design and Construction Considerations

The primary risks associated with land gas migration, outside the confines of the landfill, are
considered to be associated with the construction phase (i.e. primarily associated with relocation of
the gas/leachate extraction system). As outlined above, although the risks are considered to be Low,
acknowledging ongoing management of landfill gas by SUEZ, it is considered prudent to incorporate
certain design and construction measures/procedures to further mitigate against the potential for off-
site migration after the ERR is built, i.e. during the operational phase.

These design and construction measures/procedures will be implemented in addition to the removal
of residential receptors Nos. 1 to 5.

The proposed design and construction measures are outlined below.
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5.5.1 Relocation of Treatment Compound

The existing leachate and gas treatment arrangements are shown on Figure 4 in Appendix A. The
proposed ERR will pass directly through the treatment compound (see Figure 2 which shows ERR in
relation to Harolds Lane, the existing compound is directly north of Harolds Lane).

As such, prior to construction of the ERR it will be necessary to construct a new treatment compound
and divert incoming leachate and gas collection from the EWL accordingly. The proposed new
arrangements, which have been discussed and agreed with SUEZ, are shown on Figure 5. All
infrastructure will be located south of the ERR post construction other than the existing substation and
a single monitoring location (BH41). No utilities associated with the treatment of gas or leachate will
pass under the ERR other than electrical cables to the substation. In addition, the existing surface
water runoff culvert beneath Harolds Lane, which takes rainwater into a soakaway area in Fox Covert,
will be realigned and rebuilt under the ERR.

There are substantial benefits of the updated ERR alignment in comparison with previous iterations
as there will be no changes required on the EWL area proper other than a realignment of the above
ground pipe that transports leachate from the leachate tower the new Leachate Stripping Plant. At
the request of SUEZ, the existing “quarry wall” adjacent to the new treatment compound will be
demolished and replaced with a new fence, on the same alignment.

Similarly, the new treatment compound alignment does not overlap with the existing treatment
compound, other than where leachate and gas pipes currently pass under Harolds Lane. As such it
should be straightforward to construct the new plant before diverting incoming gas and leachate. The
then obsolete former equipment, pipework etc. will be decommissioned (including the pumping station
in Fox Covert). A single monitoring borehole, BH42, will need to be relocated (new location to be
agreed with the EA) and the existing borehole decommissioned.

Reflecting the substantive changes that will occur, as described above, it will be necessary, working
with the permit holders SUEZ and Infinis, and the EA, to vary (or surrender and reapply for) the three
existing Environmental Permits that exist for the EWL, gas treatment and leachate treatment
respectively. The EA’s Pre-Application Enhanced Advice service will be used. The current interaction
between the permits is complex and the changes should create an opportunity to simplify
arrangements going forward.

All design and implementation works associated with reconfiguring treatment arrangements will need
to developed and agreed with the relevant stakeholders, including SUEZ, Infinis and the EA, and
implemented under an agreed Construction Quality Assurance (CQA) Plan.

5.5.2 Construction Phase Mitigation Measures

In addition to construction of the new treatment compound there are other mitigation measure to be
implemented during construction, as follows:

m  Gas Migration Through Services — Without appropriate mitigation there is a limited potential for
1. migration of land gas into drainage features and service corridors along the newly constructed
ERR, i.e. post construction or 2. for leakage of oxygen into the landfill to occur. The increased
distance between the updated ERR alignment and landfill material (minimum 20m, see Highway
General Arrangement — Quarry Wall Distance BWB drawing ERR-BWB-HGN-8B-DR-D-
11_Highway General Arrangements_S2-P4 in Appendix F) reduces risk in comparison with
earlier design iterations. In addition, this will be mitigated through encasing such pipes in
concrete to prevent any leakage potential. Details are provided on drawing ERR-BWB-HDG-8B-
DR-D-500_Highway Drainage Strategy S8-P1 in Appendix F;

m  Monitoring Boreholes — As shown on Figure 5, and described above, a single borehole (BH42)
will require relocation prior to ERR construction works commencing in the vicinity of the
compound. The existing borehole will need to be decommissioned.
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m  Gas Migration Through Shallow Geology — As described in this report, there are considerable

deposits of, relatively impermeable, clay along the length of the proposed ERR. Furthermore, the
extent of cut along the proposed road is limited (see cross sections show on drawings ERR-
BWB-HGN-8B-DR-D-200_lllustrative Horizontal Design Strings_S8-P1 and ERR-BWB-HGN-8B-
DR-D-130_lllustrative Cross-Sections_S8-P1). In addition, the degree of cut has reduced
with the new alignment, compared with earlier versions. However, some limited relatively
shallow permeable horizons (sand and/or gravel) have been encountered in certain locations in
previous investigations. Where encountered, these should be “over-excavated” to a minimum
depth of 1.0m below construction formation level and replaced with a low permeability material
comprising either an engineered clay layer, placed in accordance with the Highways Specification
(Series 600), concrete or a combination of both. Drawings showing typical construction details
are provided as ERR-BWB-HDG-8B-DR-D-500_Highway Drainage Strategy S8-P1 and ERR-
BWB-HGT-8B-DR-D-650_lllustrative Long sections and Typical Sections_S8-P1 in Appendix F.
Such an approach using engineered clay was agreed for the adjacent Lubbesthorpe Phase 1
Employment Land; and

Monitoring and Emergency Planning — A thorough regime of land gas monitoring throughout
the construction phase, in excavations and surrounding boreholes, should be developed during
the construction phase, especially during excavation. Results should be communicated daily to
SUEZ/Infinis in order that ‘gas extraction balancing’ can be undertaken as necessary. An
associated robust emergency plan and working procedure should also be developed.

5.5.3 Operational Phase

Future Maintenance — The realignment of the ERR and the repositioning of the treatment
compound next to the EWL mitigates future maintenance issues represented by previous
alignments. A duplicate (“spare”) cable will be laid to the substation under ERR as a future
proofing measure; and

Compound Access and Protection — Two access routes to the compound are provided, along
with one to the substation compound north of the ERR. The infrastructure in each compound is
located some distance from the fence line with ERR to mitigate against potential for damage from
vehicles leaving the ERR in an uncontrolled manner.
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6. CONCLUSIONS AND RECOMMENDATIONS

In overall summary, the review of available information leads to the assessment that the risk of impact
to identified sensitive receptors, from landfill gas, both currently and after construction of the ERR,
remains as Low. This assessment relies on the continuous operation of the SUEZ/Infinis gas
extraction system, aligning with the SUEZ assessment of risk for the current situation, and it is not
considered that the ERR will alter the status quo, particularly reflecting the revised northerly
alignment.

However, as a further risk mitigation measure, prior to construction of the ERR, it is proposed to
permanently vacate the sensitive residential properties comprising 1, 2, 3, 4 and 5 as noted in Table
5.1. This will eliminate the potential for a linkage of landfill gas from the EWL to these sensitive
receptors.

In addition, temporary and permanent design measures/procedures are proposed to ensure continuity
of landfill gas extraction and mitigate against the creation of new preferential pathways during
construction and operational phases of the ERR. These design and construction considerations are to
be developed and agreed with all stakeholders, including SUEZ, Infinis and the Environment Agency,
and implemented following an agreed Construction Quality Assurance (CQA) Plan.

Following completion of the ERR, relocation and reconfiguration of the treatment compound to
adjacent to the EWL, and removal of the identified sensitive receptors, it is considered likely that the
risk from EWL will have reduced, in comparison to the current situation.
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O!/H Lt-J;: 32-00 [100-00 | 77)-00 QRHMTE._ :
Bh combieTs
NS TA L 1 G7 mutdh pF  SLOTTEL  PLEF
K 4 M4 oF fo;\f};gd i ps
ATl BEUTONTE  SEAL
LEMENT 6/1—{ LNIEZR M,
/ ]
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
+ |OF HOLE
'- — —— o
% PrCASNG \yTER, DT bhh-vo 15
O loF waTeR| .
FROM TO
DRILLING 7700 M T
| Yy |ossTRUCTION
-
_ MOVE & SET UP
SIGNED cLIENW RE @é’m‘(@ STANDING
’ ) - . ' CASING
SIGNED - DRILLER /< 4/;(/&'”\/'/% N sEANS lijsranl 100 50 K47




SOUTH TYNE DRILLING DAILY DRILL LOG

62
] R
LOGATION ,EMOEg_f&}f/wM&’u RIG No. (/A e 1) O BH No. )3
CONTRACT N VEHICLE No. DIAMETER 7, &
TYPE OF DRILLINGp p7ppry . |OREN S 1eL R OLF ANGLE A
BL N _
DATE 723290 F2] 05"‘\ £ 3:; % ,ff" i cAsiNG DIAMETER § ¢
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
'Ol; i fr}f: G‘t/u 150 {50 | madE  wuf [Lelodsin.

1-90 |%%-00i3]-50 CRARNTE

r
@/H M o PAETE

INSTALLATION DETAILS

WATER LEVEL RECORD

TME

-4

OF HOLE

OF CASING

DEPTH

QF WATER

CASED ~To [-50 4TS

FROM

DRILLING 33-00 |

bM Z— M /,_ OBSTRUCTION

(MOVE & SET UP
SIGNED CLIENTS REPRESENTATI VE STANDING

S Moo dl [ TOH
SIGNED - DRILLER DELAYS




SOUTH TYNE DRILLING DAILY DRILL LOG

9%
LOGATION E\DZRRY [ WARREN [RIS No- (RN Pyt oM BiNo. [[.A B
CONTRACT No. VEHIGLE No. ;f 22 ] WKTAL |piameTER 4 L U ‘
TYPE OF DRILLING A 0TARY_|OPEW 5. MM CL R £. |ANGLE !
DATE 92~ 2-0¢ Ry A7 N BEAN CASING DIAMETER & 7
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION

OfR k7 | 3000 10000 65 00| GRAWITE -

(%’/!,LI LOMPL A

F0 L 97 n1s ¢ SLOTTED  FiiF
2

3]

TE .

o
0
=\
inY
-ﬁ
N

TS AF Prpin.  PLPE
L € BERTONITE 554
CEAENTED (N 8/:_/ cOvER.

INSTALLATION DETAILS

WATER , LEVEL RECORD

TIME SN
T OF HOLE , -
s - :
|5 foF cAsiNG B}}J( WgFT AT 5‘3~00}4'f6
O loF WATER

FROM TO

DRILLING b5 0o HT

JOBSTRUCTION

MOVE & SET UP )
SIGNED CLIENTS REPRESENTATIVE STANDING é J(,{"J -

CASING
:::::: LT / m’/f / /M SRR s VT 1 O F} Mme

W




SOUTH TYNE DRILLING

DAILY DRILL LOG

RIG No. £ OYEHON -

LOCATION Eng pEY [/wﬂ .
CONTRACT No.

VEHIGLE No. ﬁgg( KT A

91
BH No. ’ L,_ ,q
DIAMETER /. &
ANGLE o

TYPE OF DRILLING ROTARY

CREW 3‘ M‘CCIQIU()/_;

-~/

DATE )2~3-Gp  -THule “T. NEAN . CASING DIAMETER 5
OPERATION $IZE | FROM TO | LENGTH DESCRIPTION
. f 1
HMOuEn| Fro M 8114 3 Ag~ 8/1-/ 4. A
[ / |
; ! j M@&Ma_
O/ kg |Gfio 1V-z0 [Lzo | Hay ,
/ / {,/47 ) |
|-20 | 3800 [§B-40 LR ANITE .
B/H INCOMALETE
INSTALLATION DETAILS
WATER LEVEL REGORD
TIME
x |oF HOLE AN NSV ch WL,(LG;{J&
L e pe ol Fopar | e &
! OF WATER b‘L,LST) 4&(»’ (’./a V% Fadl - 2 ﬂ?z'
rocou pdnss. Y Looo s
cCASED 10 [-50 75
61177!\&1\ ﬁm:ww&, Aarom 2ImTs 1o
A5 pTS.
Q?Pl&.ﬂgwn, O_,!;:‘(‘{"A(‘pnaﬁ'jfr[rjﬂ . 4.|
N FROM TO ‘
e, / . DRILLING 0P $LTS .
2/2/%—&’/{1 %’ fﬂ—// ﬂ - | ossTRUCTION
s MOVE & SET WP | | Moy e «
SIGNED CLIENTS REPRESENTAT|VE STANDING
s L= CASING [~5
SIGNED - DRILLER O« * YL DELAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

’ b9
LOCATION £y 0ER 1Y !wARaEN RIG No. VA NO. BH No. 5 -
CONTRACT No. VEHICLE No. DIAMETER £ A
TYPE OF DRILLING l yTARL CREWTS _MEC R INNDKE. ANGLE -
ARY A DEAY. 3. RROGAN =
DATE 02 2-90 | THURS ST CASING DIAVETER 5
OPERATION SiZE | FROM To | LENGTH DESCRIPTION
OIIH Ls | 72-00 |i00-00|28- 00 GrRANTE.
BIR | ConPLETIE .
IJATTALLED 97 ™ pF  SROTTED PLOF
X 4 Tk 0F  PLAW LLPE
ol RElTo(RNE S ERL
CEMEMUTED BN roUER
'l
HMoviEd o 8/&1 | e
INSTALLATION DETALLS
WATER LEVEL RECORD
TiME
- |oF HoLE
i E OF CASING
0 loF waTER
FROM- A
Chool ! ol 2 DRILLING 230 © [MT5
’ OBSTRUCTION
MOVE & SET UP | | eV El
3IGNED CLIENTS REPRESENTATIVE % STANDING
e W CASING
SIGNED - DRILLER D - " femmys vsTA] 00O MTH




SOUTH TYNE DRILLING

DAILY DRILL LOG

56

RIG No.

DAWD O

BH Mo,

15

LOCATION BuneReY fwalR En
CONTRACT No. ’

VEHIGLE No.

L
DIAMETER LL'Z:

TYPE QOF DRILLING KOTﬂﬂ—\/

CREW
T 0FA

DATE Z1~2-Gp

wED

U!
s

V. MECRIVDLE,

“5. 826 AN
B4, e

ANGLE

£
CASING DIAMETER § °©

LTy

CPERATION

SIZE

FROM TO

LENGTH

DESCRIPTION

RA

C{-/L 2-00

O /H
/

{

5@@4&{ G«Zuy £ W

200 |25-po

GRANITE.

/0

A C 1A

oL =T

-/

INSTALLATION DETAILS

WATER

LEVEL RECORD

TIME

OF HOLE

OF CASING

DEPTH

OF WATER

3-00 M1

CASED 10

FROM

TO

DRILLING

75-00 M1

OBSTRUCT!ON

PN

SIGMED GLIENTS REPRESENTATNE %

MOVE & SET UP

STANDING

IGNED - DRILILER ISj

TNy fomsd?

CASING 500

DELAYS




Tew

SOUTH TYNE DRILLING DAILY DRILL LOG .
94
LOCATIONZ, 1 70 g [wapazay IRIG No. DAN DO BH No. 6.
CONTRACT No. ‘ VEHIGLE No. DIAMETER £ b
i C L
TYPE OF DRILLING) n-T /2 crew J-MSc VR LE ANGLE
DAYl BAN | . BROGAN T
DATE QN 2-90  UES A RY-Y: CASING DIAMETER H
OPERATION SiZE | FROM TO | LENGTH DESCRIPTION
0!&4 ki, |12:00 |toove 24-00 GRAN (T -
B/ [COMPLETE.
NG TaLLED G Tumrs oF SLoT1ED  PiPE
Ls 3 maeloF  PLond PLRE
| T | BENTONITE SEAL
Ml TED | g/H FOVER.
“duvenl 1ol R2/W )4
7 Lo = IL/!{ ¥ ~
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
r |OF HOLE
E OF CASING
|2 |oF waTER
|
§
e maais ~FEn i
DRILLING 2800 MTS
_ OBSTRUCTION
_ % MOVE & SET WP | | Mov S
SIGNED CLIENTS REPRESENTATIVE STANDING
CASING
SIGNED - DRILLER <§-— /}VL{/&M& BEEAYS tystad LOO &S




SOUTH TYNE DRILLING

DAILY DRILL LOG

TYPE OF DRILLING ROTﬁﬂ‘f
7

52
LOGATION g gy [wiareza P19 N AN 0 O BH No- 1o
CONTRACT No. VEHICLE No pIAMETER . b
cREWY. ML RUINDLE ANGLE '

paTE |4 -2~ 40 ! Mo &)

T OEAN, T-BRO LN
j- /%—[P)R [r

{
CASING DIAMETER &'

OPERATION SiZE | FROM TO LENGTH DESCRIPTION
)
OIIH b, {‘;’/L 4-00 | 9-00 | ROucope (LAY £ MARL
§-00 | 72700 |65-00 G RANITE .
1
[J)/H INCom AL TE.
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T |OF HOLE
E OF CASING
A |oF WATER
CRSED q0____9-00 MTS.
FROM TO -
DRILLING 72-00 T
OBSTRUCTION
m MOVE & SET UP

SIGNED CLIENTS REPRESENTATIVE el STANDING
' P - CASING £1-00 TS
SIGNED - DRILLER S . M«-ﬂ% DELAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

TYPE OF DRILLING f ¢9-TA &~

LOCATIONE Nogt ) [waresa |RH1E Now DAN O O BH No. (7.
¥ +
GONTRACT No. VEHICLE No. DIAMETER ;. & ,
CREW -y, MCCcRINDE. ANGLE | '

T NEAS . T BloGAN

- i
DATE f,@ 2-90 f Fl. 1 i B CASING DIAMETER 4 ‘ :
OPERATION s1z€ | FROM TO LENGTH DESCRIPTION ‘
wsTalLen |97 HTs ofF  SegTiEp  PLPE |
i 3 M 0F  PrAam PLPE |
[t BENTONCTE SEAL
CEAMENTIED F%/!;-; COUER
qOVUED | do &//1-1 [ -
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
- loF HoLe b T
E OF CASING \ N L:7/ ,;1;3
7 T L
O |oF waTER BItIN!
AT
‘; G [————
Pi 0
LT |
N
J ]
S
T
e ‘___
1S I
ARy
-“{’u W
Ql (\\
FROM TO
DRILLING
-, OBSTRUCTION
9; MOVE & SET UP { | M puE.
SIGNED CLIENTS REPRESENTATIVE STANDING
P | / CASING
SIGNED - DRILLER ) —MM//-’* BELANS | Gyl 10O D




DAILY DRILL LOG

SOUTH TYNE DRILLING -
48
LOCATION ¢, 02 R85 Y ijﬂ regu|RIG No. NAMD O BH No. 1’7
CONTRACT No. VEHICLE No. ‘ DIAMETER R
TYPE OF DRILLING fg7Aey |oREW T CCRirp e ANGLE
p J, T BRO AW > :
DATE 1LH -2-G40 / THugs T OEN %{_M Cfr.,p,,g CASING DIAMETER 5 :
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION 7’
© ’f W [4r |fp-0o 19000 [6oo]  (;RAMITE. ;
Bfa | COHPLEIE -
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T {OF HOLE
E OF GASING i
12 {or warter
f
(2 1‘7 RBerrken / D
FROM TO
DRILLING 6O -~ o0 MTS,

| oBsTRUCTION

MOVE & SET UP

STANDING

SIGNED - DRILLER

-
.
SIGNED CLIENTS REPRES TIVE

MWl

A<

CASING

DELAYS




SOUTH TYNE DRILLING DAILY DRILL LOG . l%
45 -
LOCATION Ei/0gee fwaaaén |RIGNe.  DAW DD BHNo. | /
CONTRACT No. ' VEHICLE No. DIAVETER [, &
TYPE OF DRILLING Ror1A (2 CREW T MEC R IN D LT ANGLE |
g1aey 1. HEgad Y. Bepgad 7 :
DATE }y, -2~ 40 / WED 5. (IBL CASING DIAMETER & ‘
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION -
! ; ri
Ot/l'} er.; CT/LJ fl-o0 lij-ov /If();!. ,@4,,)(/_[%1sz!f¢/ %_,a_m
N-0p  |[Lp-00 [)Y-00 GRANITE B
}
A/H | INCOMPLETE
Cr A _
INSTALLATION OETAILS
WATER LEVEL RECORD
TIME '
-+ |OF HOLE
E- OF CASING
12 |oF wATER
_CASEN _To  |l-o0 HT4
FROM TO
A , _ L DRILLING A0 ~00 MTS
AAN L L OBSTRUCTION
/ MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE STANDING
CASING il 00 MTH
SIGNED - DRILLER (§ Wﬁ DELAYS




SOUTH TYNE DRILLING DAILY DRIL

L LOG .
44

LOCATION ENjDERAY /WﬂRm? Ric Ne. DANDC BH No. L
CONTRACT No. VEHICLE No. DIAMETER gy &7 "
TYPE OF DRILLING RoTARY |cREW 3- MEL 21N A ANGLE ' ‘
Tl ilrogan - T.BRO GAN —7
DATE L. ~2-0g / wiz T LB CASING DIAMETER &
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION

NS TAALED L O7

MTS  OF SEpTTEY PIAF

\ 3

HTS  pE ___PLAlY _ [PIPE

)

AT BENTOMTE SEAL.

CEMEVT 1B

H_ (OUER.

MOUED 10

B3/H 77

MACIHINE  MAKUIG

Bfu 177

AccESS 10 4

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE

OF CASING

DEPTH

OF WATER

FROM TO

.l 4

DRILLING

Zﬁ/\.ﬂgf P :Z.

OBSTRUCTION

SIGNED CLIENTS REPRESENTATIVE %L

move & ST uP | | M ovE

STANDING Yy =y

CASBING

sioneD - oriier e W leAmprelle

Lo

s waian | 05 HTS




SOUTH TYNE DRILLING

DAILY DRILL LOG

41
LOCATION Eprepy / wagagns |18 No DAnBO O BHNo. |9
CONTRACT No. | VEHIGLE No. piaMETER 4 L7
= L
TYPE OF DRILLINGpTARY  |CREW g MEL RUWNLE ANGLE
DATE {3-2-90 / Tues - Ogﬂf,&_,gﬁﬂdgﬁu CASING DIAMETER 57°

OPERATION SIZE | FROM To | LENGTH DESCRIPTION 4
( - L
0!14 Ly, |%3-80 10900 | 7200 GRANITE .

T} }a 1 Fama Pl ""T'r_/;

57 CorEtPEETES
INSTALLATION DETAILS »

WATER LEVEL RECORD
TIME
T OF HOLE -
15 proasnahyg{ pf  bb-oo| TS
O lor waTER
FREM, 7O
DRILLING T200 TS

OBSTRUCTION

SIGNED GLIENTS REPRESENTATIVE C@L

MOVE & SET UF

STANDING

Fasrary L MOy ED ‘/_\”l“/m - /,_.1 .‘__,//./

CASING

OE|AYS




ZIRILLING

DAILY DRILL LOG

o 38
r‘ONFhﬂéﬁﬁY [watagy {15 No- pA pe BH No. LA
| CONTRACT No. VEHICLE No. DIAMETER Lt
TYPE OF DRILLING {LoTARY CREW-~5- f1EL R el - ANGLE
Ry e B, . BLOGAN =
DATE |7~2~10 , MO AT CASING DIAMETER J
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
€7LI SIS CT‘/L- 1150 | 14-50_{{cp .f%miﬂ’. &,w_@%@mf
[9-50 1%%00 |13-80 | (RAMITE |
@)H N oMPIETE.

INSTALLATION DETAILS

WATER LEVEL RECGORD

TIME
T |OF HOLE
E OF CASING
Q {oF wATER
CASED  AD_ 19-50 _MTS

FROM TO
RILLING 43,00 MTS
: OBSTRUGTION
/ MOVE & SET UP
SIGNED GLIENTS REPRESENTATIV %"\/-) STANDING
CASING i9-50uTe ~
SIGNED - DRILLER _ \ ﬂ/lm/ﬁ DELAYS




SOUTH TYNE DRILLING DAILY DRILL LOG - .
28 o
LOGATION E N 0ERBY/ Wasngn [RIG N DARS BO BHNo. [
CONTRACT No. VEHICLE No. DIAMETER  fp7 "
TYPE OF DRILLING RoThpy  |CREW T }5\!&1% 1“‘2‘ ND&L"—““;J ANGLE '
/ ZAN . !
DATE "7.«2-—6;'0 /lw‘;fo T O/L? @,ﬁ'{?ﬁmf} CASING DIAMETER &

T AATTWE AW e F A w

OPERATION S1ZE FROM TO | LENGTH DESCRIPTION

O/H b e/ 14| 1v00] Boable T4y o Hart
1900 | 2500 (600 | [FRANITE
/1 INdLOMPLETE

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE

OF CASING

DEPTH

OF WATER

(psEn Ao

14 -00 HMTs .

EROT 30
Py \ . R DRILLING T5~00 g1 756
<, @ L L oo L. OBSTRUCTION '
_ MOVE & SET UP
SIGNED CWENTS HEPRESENTA T1VE STANDING
'Z{ .  |CASING 19 -00 1T
SIGNED - DRILLER - wmm/,% DELAYS




SOUTH TYNE DRILLING DAILY DRILL

LOG

13

30
LOCATION # 0Zeay /w’newu RIG No. DAN DD BH No. K
CONTRACT No. ' VEHICLE No. DIAMETER /- 7.
TYPE OF DRILLING RgTapN/ |CREW.S MEC QI%DLE- ANGLE
3. 3RO v
pate G~ 2-90 [qvws | T OEF]{EI‘_?@R ROGAN 1 nsin pianeTeR 5 7
OPERATION $iZE | FROM TO | LENGTH DESCRIPTION
0’/;4 L% 12500 [105-00 |%0-20 GRANITE
T - » / = -
Rl | ConPLedi
!
NS TALLATION. (NCAMPLETE
INSTALLATION DETAILS
WATER LEVEL RECORD

TIME

x |oF HoLe
‘| [oF CASING

0 loF wATER

FROM TO
ShiLNG 20 woiTs.
: T
: OBSTRUCTION
MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE z STANDING
SIGNED - DRILLER  ~v . % DELAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

33
LOCATION [ZngR2SY /wnnaﬁb Rig No.  )Ane) O BH No. (¢].
GONTRACT No. / VEHICLE No. DIAMETER ;;Pr';vf

TYPE OF DRILLING oA\

crew- M LRIVYLE .

ANGLE

paTE 9~7-90 R T Qﬁa“" 'S Brwffﬂu CASING DIAMETER f!(
OPERATION SIZE | FAROM TO | LENGTH DESCRIPTION |
INBTBLLED PI L M1 oF ,g,éovdlz/ IPAA/’
D kte oF Plua ;p A

Bodonilz  Goil.

| 1

g Loyl

T 2hm va& 2/

2 /H 18-

1 i g . ey

INSTALLATION DETAILS

WATER LEVEL RECORO

TiME

OF HOLE .

be casina| (i) i ot ‘{4 5 pmTs.,

OF WATER

DEPTH

FROM TO

DRILLING

v OBSTRUCTION

| MoyiE,

/} MOVE & SET UP

CASING

SIGNED CLIENTS HEPHESENTAT[VE % STANDING
,_t%

o 'Sd /34/7,/4.-” [ T | s I



SOUTH TYNE DRILLING

DAILY DRILL LOG

| 21
LOCATION ,/.Uofngy/hjﬁmg RIG No- Jng g O BHNo. ) ()
CONTRACT No. VEHIGLE No. DIAMETER  /, ¥
TYPE OF DRILLING o g M |OREW T - MEC RN DL ANV [T o
DATE 7—2 -9 0 / wen | T-ereaan o CASING DIAMETER 5

OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
{ - -
O{/H L7, |90-00 | jp5-00 | 15 00 GRANITE
B{/ H | combrerel
INSTAL ED 10 115 ©F  SLoTTE0
L mfs  0F P A
Chmon b i - |BIH TOP
wob,enl-To | 2/ 1<
| B = T U/ [t i
INSTALLATION DETAILS
WATER LEVEL RECORD e
TIME CONE ""
T |oF HoLe ’?T_‘_;-’f/g: '7// e
1 [oF GASING ggmemwwﬁﬂ;ﬁ ol AL g
2 {oF wATER ‘W/Lﬂr‘{b% NN
IR
P
NiE=BY
4 N
ol &
WVid%
L
AL
FROM-
) DRILLING 1Y ;i
W [ /ﬂ/// 5 OBSTRUCTION
/%&éé’ﬁmveasa | | payf
SIGNED GLIENTS REPHESENT STANDING
CASING
SIGNED - DRILLER ’./B/W eErevs 1oy (OB T




~ SOUTH TYNE DRILLING

DAILY DRILL LOG

26

LOOATION 1y gR B, I Bresy VRGN0 DAN DD BH No. D) ;
CONTRAGT No. VEHICLE No- DiaMeTER 4. 4" :
TYPE OF DRILLING R TRAY cnewgé MUCRINDLE. ANGLE
pATE [~ 2~90  Tugs T -ﬁ pe ﬂ’i’: ﬂi’}’gs cAsiNG DIAMETER 5 ¢ :
g
OPERATION SIZE | FROM T0 | LENGTH DESCRIPTION
f 1
O/ H L% G{ﬁ \~00| (D~00 RED - _HARL :

1o-00 [90-00 | 30-00 GRAN) TE

F;/H INCHMPLETE .

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

T |oF HOLE
‘|2 JoF casing

© loF waTER

0. 00 M5 CAGIN G
FROM 7O
DRILLING 000 M5 .
T OBSTRUCTION
i S MOVE & SET UP
SIGNED CLIENTS HEPRESENTATIVE STANDING
M CASING 10 -00 L14.
SIGNED - DRILLER % DELAYS  _ _L_ —




SOUTH TYNE DRILLING DAILY DRILL LOG - A21

LOCATION Bnipgasy  \Jpkegn |RIG Now  JAN 0O BHNo. /|
CONTRACT No. VEHIGLE No. DIAMETER 4
=~ el e '
TYPE OF DRILLING ROTARY CREW Y <M i ANGLE ;
hotat™ T BEdL. T BRO Gt 7e i
DATE }y ~ 2-90 Syp T. (BB« CASING DIAMETER § i
OPERATION SiZE | FROM TO LENGTH DESCRIPTION .

@[H“ L% (,;'—l/i._ g-00 800 REC HAAL .

00 [{0p-00 4200 L-RANCTE

INSTALLATION DETAILS

WATER LEVEL REGORD

TIME
OF HOLE

OF GASING . ’
OF WATER

DEFPTH

LASED  T0 2-00 mTS

FROM TO
DRILLING 0O MT%

o

OBSTRUCTION

%f MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE STANDING

. -y
- _ /% CASING % 0o T
| cianeED - DRILLER Y . /}7/}J'A + |DELAYS Y




SOUTH TYNE DRILLING DAILY DRILL LOG -
23/%
LOCATION Znpetpy/wasesn JRIGNo.  Aa N0 BH No. 2[
CONTRAGT No. ‘ VEHICLE No. DIAMETER 4.5 '(
TYPE OF DRILLING QgTARY |GREW 5. MEC Rivne 2 ANGLE |
—~ A NEAN. 2 :
DATE h-2-90  MoN. |4 gropan L. afh CASING DIAMETER 5~ ;
OPERATION SIZE FROM TO LENGTH DESCRIPTION | i
g/ | A0 100 TS . ;
INSTALLE D GV uto  GLOTTE D L2 |
A Ty Prew L=,
GRAVELLEO P r;'//;-/
BENTONITE ISEAL
CEMEST 181 CovER.
~ - [
MOVE D | FROM fﬁ{/ H7T <o 8{/{4 LT
/
pedess gt Pood [ 08 wesnev
WO Yiead Rrohd’
INSTALLATION DETAILS
WATER LEVEL RECCRD
TIME
+ |oF HoLE
: E OF GASING _
A loF waTER LS
DRILLING
: o OBSTRUCTION
/| MOVE & SET UP | | HPDUE .
SIGNED CLIENTS REPRESENTATIVE ’ STANDING I .
CASING
SIGNED - DRILLER /{ %@M |pEers ) wsTayl 10 O MTIS




" SOUTH TYNE DRILLING

DAILY DRILL LOG

S

16
LOCATION £ 1 ¢ Y WagRea 1H'O N DAND 2 BN 77 ‘
'CONTRACT No. VEHICLE No. DIAMETER 4 4 ;
TYPE OF DRILLING R rngy  |OFEW T. MeKinaLE /TEDEAN ANGLE :
ohe 1190 /zuen | T Brocan/T-GIRR |owweomeren 5|
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
- = s i
MaveE o BAH L2 ;
. e . L * t
Q/H % 16/ 19%-00 7P SoirhMaRL wiTy Rot£RS]
2200 '
3-Q0 GRANTITE
. INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
1z |oF HoLE
{E bF cAsiNG
© |oF wateR
CASED To 3:00 TS
\EROM o
e 180 0 ders
SHE /5: /L o 2 OBSTRUGTION N
Pl move & seT P |ONE  MOVE |
SIGNED CLIENTS RE STANDING
CASING 0O NTS
| I . —— L’ ’}\\ IME! AYS



DAILY DRILL LOG

20

SOUTH TYNE DRILLING o !
o 13/1e.
LOCATION ENpeg gy /Wﬂmgw RIG No. DA ND () BH No. 2 '
CONTRAGT No. f VEHICLE No. DIAMETER /4"
TYPE OF DRILLING RgTp Yy |oREW S.MECRMOLE /T-0ER L ANGLE E
DATE 9 ~7 -91) / FR] < _E,ﬁoqrﬁy/j,é;fg,q casinG DiaveTER 57
OPERATION SIZE | FROM To | LENGTH DESCRIPTION ;
AT —
O{fH WL | 28-00 |100-c0 GeRAKLT S
f —— i
// - COHMPLETE .
- c— g
INSTA LLATioN | INCOMPLETE
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
r |or HoLe
E OF CASING
O {oF WATER

DRILLING

72 M

1 OBSTRUGTION

/) /] L /)
Dhart 277 L ¢
=

MOVE & SET UP

. |BIGNED - DRILLER

SIGNED CLIENTS REPRESENTATIVE STANDING
/ - CASING
") DELAYS
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LOGATION £ i/ BgR py JudngealME N DANDD BHNo. 77 .
GONTRACT No. ! VEHICLE No. DIAMETER /4 1
TYPE OF DRILLING -1 M 4 Jorew-S, ML 2IURLE | ANGLE N :
s ~— /r E)%FHJ- = BROFAN vy i
DATE % -2 =49 SAN ¢ TR R CASING DIAMETER 9 ;
OPERATION S$IZE | FROM TO | LENGTH DESGRIPTION
LS TAL-E D A7 ds oA BAfntled %ﬁ £
1S 3 }\’?'T‘-; ‘%@/',’/ P)f:?{;.:;ﬁ- ;4({_" : |
/&r MJ VL/’ - i
LA “’T':;-iﬁ T ey
Movien 1o 1R/ 21

3/

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME | <
T |oF HoLE 4 _1_7_1:_..4] | teminte
E roams SN
S lor wATER TN YT
so | [y |
001 1,°
ol |70
Vo L
i \Un JAS
. {
. b5 {,q:
/ P
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9o} Y]
‘ FAOM TO
DRILLING — i
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STANDING
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LOCATION £\ inge @Y WARREY

RIG No- RN PHoN

BH Mo.

CONTRACT No,

VEHICLE No. {~ 22; KTA.

TYPE OF DRILLING T‘lO'Tﬁﬂ‘i

DATE 20~ 3-90 ) HoN

1. DEAN

CREW -7 MCL RINOLE

DIAMETER 4 &'
ANGLE

— ; r
CASING DIAMETER b ©

OPERATION SIZE

FROM

TO LENGTH

- DESCRIPTION

MOVUE{

RO

5

M B}
/

0 f%,/;g 23.

L

2.-95

285

olH
7

Cnh Bk Bpadiley Tl .
! i / B

j00 20

G705
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S
-h.._‘___‘
o
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97 M7
2 M
1 pa
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(>

ATRA!

\
>
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- oD R

i m

o

g B -0 |

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE .

OF CASING %// H

OF WATER

ORY .

DEPTH

CpsED T O

2-00 MT5

FROM
DRILLING JOoD TS

TO

OBSTRUCTION ,-
MOVE & SET UP |] sMoyF. ?
STANDING )
GASING

DEASS 5 vo TN

SIGNED - ORILLER «3//772 e _,{,C; :

SIGNED CLIENTS REPRESENTATIVE

2 MTS
OO MTS
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LOGATION 4078y wWAMEM PG N - RY PHON

BH Mo.

2 L

VEHICLE No. £ 23[ W T A/

DIAMETER

X
e

CONTRACT No.
TYPE OF DRILLING R 0 TARY

RN T, ML RINDLE

oate 273 -0 Tues

T . DEAN

ANGLE

CASING DIAMETER 5 77

OPERATION

FROM

70 LENGTH

DESCRIPTION

FROM  RJH1_2B 7o 3//}7: 2 4

-

230 133D

oh Lpil o Prdile. Tto, | |
/ S

(QJ/ b her e

330

joo-po| 96-70

[TQAMJ'TE-

&/H
/

¥

COMPLETE

TS PF 45

OTTED

PIPE
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A\
¥

LAIRD

LPIPE

2|18 |OF
L 4T | BEN

NDAMTE S ERY
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INSTALLATION

DETAILS

WATER LEVEL RECORD

TIME

OF HOLE i

OF CASING{ (2 /H ,

DAMP

AT SOMT

L

DEPTH

oF WATER] 1

T0

35 0mMTS

CASED

FROM

TO

DRILLING

100 M

OBSTRUCTION

SIGNED CLIENTS REPRESENTATIVE

MOVE & SET UP

1 movia

S

STANDING

SIGNED - DRILLER /5 W

CASING

3150 MT

L IRO M1 S
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LOCATION ¢, yyzapy waeezio |FO N GrRN PO BilNe. 25
CONTRACT HNo. VEHICLE No. & 32 { §TA) |DIAMETER 4 5 “
TYPE OF DRILLING R g7aRY |CREW {)’ MEC PaNpL E.  |ANGLE
DATE 745 -4  Sun -1, NEOA - CASING DIAMETER {;”
OPERATION SIZE FROM TO LENGTH DESCRIPTION "

MOovED  FROM P);H 2 4} Ao B/‘;—\Qéﬂ

X 30 1280 | 1 ‘
Ol Ll (o) 2 280 %ﬂwﬂ’m’g Za

|
%.80 100009620 (r 8RNI TE -
: 1

&/Hl CamMPLETE.

o
NS TAL LED A7 te WF 2,0 TTXEN  PPE.
2 MTs  |OF PLOn PLPE.
] 5% grf:*)EN TONITE SEQL..
LEMEBNTEN 1N 6//:—1 CONER

Hrs. S T7AND NG -

INSTALLATION DETAILS

WATER LEVEL RECORD -

TIME

T |OF HOLE AAMP 6T b z 4 TS 1
1% [oF cAsiNG itk VAR 1
12 lor water] VW™ ! Y : |

CRBED (0 Lo NTS.

FROM TO

DRILLING (00 4TS,
OBSTRUCTION

m MOVE & SET UP | | pM o U=
~ STANDING |5 Aral.

SIGNED CLIENTS REPRESENTATIVE v
CASING Le MTS]

.’_/ ’ /-—..
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LOCATION E {0 RSB (){ungm, RIG No. (L RY PH 0K BH No.
CONTRACT No. VEHIGLE No. £32( KT, |oAmeTER 7, 277
TYPE OF DRILLING g TARY_|CREW K- MCC Ry prE |ANGLE '
DATE ] ~2-G0 / 5AT- ~1. DEAR-  |oasine piaveTer 5 7/
: :
OPERATION SIZE | FROM To | LENGTH ' DESCRIPTION

L

Povelp From B ln lf) To BJn 26.

ol ek &{/z, 590 | 5.90 mm@wzuw

590 1100-00 |Gk 10 GRANITE .

",
BI/H CAMPLAT

T

lusThu en | Gl mTe oF SLoTTED PrEF
-2 Ts F Pracs Pris
1 v (R TosanTe  SEAL

CEMaNTED |1 N 6//!—% COUVEL

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME
OF HOLE | NAMP T 52MTS

Fand?
OF CASING| /A Je = AT 60l MTS.
OF WATER

DEPTH

LASEN C0  b-00 MTS -

FROM TO
DRILLING 100 piTg
L | 0BSTRUCTION
" /7%/3 MOVE & SET UP |} Mo/ =
SIGNED CLIENTS REPRESENTATIVE STANDING
/ Vs CASING b mTs
SIGNED - DRILLER ”'S': W Bt VPl L0 M TS
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LOCATION BENDERDBY [wanegdRIG No. RN P10 BHNo. 2 77
CONTRAGT No. ’ VEHICLE No. DIAMETER  [fpr ©
TYPE OF DRILLING RO TARY |crew «5 . MCC AT NTDLE fanGLE ‘
pATED ()2~ 70 / Tucy “T- DE AN casinG DiaveTER 5 7 J
j :
OPERATION SIZE | FROM To | LENGTH DESCRIPTION :
OI/H L% | 50-00]]00-00 | 5000 GRAMITE.
3
B//)— COMPLETE-
INSTALLEDN N7 1S sLoTTER  PIPE
it 3 TS PLA P PE,
| BENTONITE _ SEAL
CEMENT 5//39 COUER
; ! P ;o 7
Lt‘ W‘ »; Forrmar
7 {)-m/i_j LAAAN, (JM“ m ot c-rr)-ﬂj’{ -
INSTALLATION - DETAILS
WATER LEVEL RECORD
TIME
T |OF HOLE
E OF CASING
12 orF wATER
FROM TO
DRILLING KU 00 TS
OBSTRUCTION |
_ MOVE & SET UP "
SIGNED CLIENTS REPRESENTATIVE STANDING Iy
I ~ CASING
SIGNED - DRILLER <) - W/L/,,L_,/é/;/ tesees (VORI f00 M TS
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LOCATION 240 £y /uf ppp £ PIG No- GERNPHO O BHNo. 77
'GONTRACT No. ' VEHICLE No. oaMETER g1 & /e
TYPE OF DRILLING P o ARy |FEW X MCC R (MDLE  |ANGLE A _'_
DATE | “]-2 -9 /5@,'{‘ “T. DEAN GASING DIAMETER & :
OPERATION SIZE | FROM TO | LENGTH DESGRIPTION /
HModen  Feom B/ANYE 10 g}/‘H 27
OfN b7 G L |b-50 1650 | 1or sou, Bourdir cumy
/ AR
(220 |50-00l370]  (GRAWUTE
B INCo PLETE.
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
E OF HOLE
|& proasmal vy ATERL BT 310 MT5%
1° loF waTeER
(BSED _Tp bHD T

FHRON

TC

DRILLING Fo-go mTs

JOBSTRUCTION

MOVE & SET UF

LMo E flloﬁ(.)ﬁiigﬁ

SIGNED CLIENTS REPRESENTATIVE 1stanoing
B SO Q. £
crmalch . (R ER <_> - 4 [ A ' DELAYS :
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LOOATION 17 yo¢ gy Jwaga e WS No- (RN PH ON s 7 F.
GONTRAGT No. VEHICLE No. DIAMETER 4, - 7
TYPE OF DRILLING py-TARY CREW Y. pECRINDRE ANGLE o
DATE §{,-2-90 | Fey - 0F AN CASING DIAMETER 4 )
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION ?
Ol |ich 1250010000 | 7500 (rRANITE. |
6,/H Coll PLETE. |
IS TALLED 971 Al SLoTTED  PIPEE
P4 A T SN, 1P
e AT, GeanTOoOMAE  SEAL
CECIENTED in G,/H COVER
INSTALLATION DETAILS
WATER LEVEL AECORD : |
TIME Y-YNER
z |oF HoLE LI =
=2l = : Nl =2 W A S
5 [or casine WA TER AT 2418 \::—"l:';" E;,.:___NL.{{E
17 |oF wATER 7 o & 1&_1‘ i 1(01.1 =3
PEENT  [ael [0
a?\' ‘\{2 l?il
ay| [
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AT L
~FROM TO I
DRILLING 15 -0 6 G
- OBSTRUGTION E
' % MOVE & SET UP ‘
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SIGNED - DRILLER {5/‘ MM—«LL sseavs opyL ] 1O U M5
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LOGATION pZnIpé 6y Jwhgesad PIG No. (R et D “{8H No. 9 4
CONTRAGT No. ! VEHICLE No. DIAMETER 4,4
TYPE OF DRILLING fgTApY |CREW -3, MC ORI OLE  |ANGLE ]
DATE }.45— 2-¢ / THALS 1. O F A CASING DIAMETER 5’7 ,
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION l‘
D/ H L—%. . }L be-50 -5 D A aeocone E RouLpid CLAY
/ ! 2 MARL
L-50 | 250020 50 (RAONITE
g{f Bl I NMAOHMPLE TE
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME B
+ |oF HOLE k
E OF CASING
12 foF wATER
LASED TO (.50 HTS.
FROM TO
Al | L R DRILLING 7500 p4Ton
At /“ vt L OBSTRUCTION
MOVE & SET UP
SIGNED CLIENTS REPHESENTATIVE STANDING
S PVIPUY) S TR LT
lSiGNED - DRILLER <) - DELAYS
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LOCATION F/ngn BY /wnflﬁm RIG No-  (r RN PH ON BiNo. 79
CONTRACT No. VERICLE No, DIAMETER  fpt¥
TYPE OF DRILLING { g7y |CREW ~37 MCECRINOLE  |ANGLE |

DATE )5 ~2-00 [ THuLs 1. DF AW CASING DIAMETER 5 %7
[
OPERATION SIZE FROM TO LENGTH DESCRIPTION
0’/ H i,rf:c 50-00 106940 | 50-00 (rRANITE
BlH| commefe
(o TALED | il qT5 OF f)LDH—"fD/pfﬁQ‘S‘
Lo 3 o OF  PLAms PLPE
[ T BenTowite _SEAL
C.EMENT @//i—! cOUELR.
MO ED - TO B/H 28.

INSTALLATION DETAILS

WATER LEVEL

REGORD

) .
TIME \ o COVERC
- |oF HoLE 2 . I
g ey 7z --"“l\
& [OF GASING * .'m;; 5 7z
2 lor wATER ,-—:L:%{_q {L:};_;\ .
%‘I\:c-: X3 ‘.\.‘-— o
} ’7':":« 2 CERENT
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NEE S
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FROM TO
N s . DRILLING 5000 MTS
'l
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LOCATION i\ DZ &y ‘/wg-g_g_-gu RIG No. RV P oM BH No. )
| CONTRACT No. VEHICLE No. DIAMETER 4
TYPE OF DRILLING ROTALY [CREW ~§. MC¢ mny DLE  [AnaLe ' ' ‘_
DATE 1} -9 -90 / WwWehn “1- 0 EAN CASING DIAMETER 5“ P
OPERATION SIZE | FROM TO | LENGTH DESGRIPTION 2
0 /14 b | ) 1450 | 450 2t 20l | By Zdoy
’ / o LN urt. - !
Leog0 | 50-00i5-50] LAk TE.
3/ INCOMPLETE

A
—
b

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME
e iy i
1o joF casing B/H Wit AL T5-064TS
+__|oF water| ”f
CASEDN TO 50 15
FReM— 0
AL 4 A /A DRILLING 50-00 MTS
AL A v L OBSTRUCTION
v MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE - %—‘ STANDING
S Pelqorndls [ 14250 uT5
SIGNED - DRILLER < - DELAYS -
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INSTALLATION DETAILS

WATER LEVEL RECORD

SIGNED GLIENTS REPRESENTATIVE

— — Lough
TIME |
e i
T |OF HOLE N e N s B b
= ="tV 7I-Z TV T F
o fOF CASING == ~NZIREZ:
% = fy_/ff i: H/A. -
10 joF waTER TN L "—e‘%i P
Yy A =
7 0 B N
BEntonE a“% Sd cpren T
ﬁaﬂt ‘?T? '
Q
S e 'a&
T Ly -
R g
T o = > 2
'21 L ndll KAy
w O by
i)e’ P Dy
FROM TO
Y , DRILLING L ooMB
o0 \ O £- OBSTRUCTION
/ move & seT P |1 MpovE + 1RoA0d $i6e

STANDING

-
lsianNED - DRILLER /§h W

CASING

SEES WSTALL

| 4 @D
LOCATION ff‘NﬂEﬂ-BY !Wﬁﬂﬁﬁ'ﬁ-} RIG No. G’E \/pH-@M BH No. 3 0
CONTRACT No. VEHICLE No. DIAMETER  fui ! '
TYPE OF DRILLING RoTaRY |CREW T. [MECLRIOLE |ANGLE '
oATE J4e=2-90 | WED A. DEAN casing piaveTer 5%
OPERATION sIZE | FROM TO | LENGTH DESCRIPTION f
O!f & L‘_—’}f bo-0o [L00-00 | Lo~op|  GFRANITE .
B/H| codpeth |
| NS TALLED L7 palls _OF SLATTED PLAE
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LOCATION gwn ety / winpeze MO N GRYPH O BHNo. 30
GONTRACT No. [ VEHICLE No. DIAMETER g -
TYPE OF DRILLING QO0TARy  |CREW X pCC RUNOLE ANGLE
DATE1%-2-90 / TUES “T- CEP & CASING DIAMETER 5‘”
OPERATION SiZzE | FROM TO LENGTH DESCRIPTION B
0/ L Teh 1750 | 75 0] 00d Lpid bridlie Ty ol
i \ * / ’:—\-&o/(- W 7 ;
— _ y y L+
750 | bovoi52-6p GRANITE .
A/l nrlompel £ TF
U/ I Tt T 1 =
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
?J-:- OF HOLE
& [oF casiNg G,f}_\ ﬂ]ﬂ\y ]
|2 Jor waTer I
| CASED A0 750 (TS
—FRem TO ‘
DRILLING L0~ 00 WMTS
OBSTRUCTION
: ' MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE %—— STANDING
' - CASING 150 (15
SIGNED - DRILLER {7&[4.,7‘.9/4 DELAYS
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ARG
LOGATION i £ R l}wﬂ peen| RIS No- Ry PH O BH No. T |
GCONTRAGT No. VEHICLE No. DIAMETER  J. 47 .
TYPE OF DRILLING £9 T/ R % |OREW { ME R fiV) -5 [ANGLE S e ;
DATE uf'!/iﬁb A DE BN ~ {cAsiNG DIAMETER 5 ¢/
OPERATION SiZE | FROM TO | LENGTH DESCRIPTION :
B/ | Corpacoite.
ADUAWCEN  CASWL fRoM (b0 To 1950,
Al EeoNlED louT E)/g-h
=1 LA 7 2 7 |
NS TA Wy GV TS oF SLeTlEn [fE
L b MTs oF PiAne  PipE
' | o1 RBENTOMITE  SEAL
cErent | R/H (OVER
it /
Movlg 0 [Feowm 6//4 71 -1 B//;‘f 22
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
+ |OF HoLE
E OF CASING
|2 |oF waTer
CADIN (5 2MTS st GRAMTE. /
RO 0
DRILLING
) : JoBsTRUCTION 3
%f?pﬁ? MOVE & SETUP | | MOV E ;
SIGNED GUIENTS KEBRESENTATIVE STANDING
CASING 3 Ts.
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LOCATION F(UDERHY Mmgw RIG No. (R4 O BH No. % { :
CONTRACT No. VEHICLE No. . DIAMETER [, &
TYPE OF DRILLING Qo TARY |CREW < MC mem_g ANGLE -
pate |(0-2-90 f 5A7T . NDEAN CASING DIAMETER 5 :
- i
- :
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION g
DI |tk (3000 10000 70-00)  [RANITE:
4
RIul 2oOMPLETE
,u/ T ¥
INSTALLATION DETAILS '
WATER LEVEL RECORD
TIME
r loF HoLe | |
b= L~ i =
& roasinal D/ H W £ T AT [SC-00HT)H
9 Jor water| !
FROM TO
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MOVE & SET UP
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LOCATION [Z,JgZRnY /W“f’rﬂﬂm RIG No. &Mh’\ BH No. 3
CONTRAGT No. VEHICLE NY. DIAMETER ¢4, 4" :
TYPE OF DRILLING R OTARN |CREW -y, M Co V0L |ANGLE ;
DATE 9 -2-9 0 7R, . NE AN CASING DIAMETER *7”{( ‘
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION :
¥ ‘
MovEn] 10 ,/H 2]
7 - < [
O/l 5 1ot Tibso |16-50 | tafnncl  sand and Rogl |
b 6250 30700 13- 5p WP
L iy L’,'\IJIVT 1.
f -
(A/ \WCAM AL ETE
V/ [ ¥ I LI
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T |OF HOLE
E OF CASING ’
{2 foF waTER
AACTN TN H oA =
LnJi-v v - o2v M5
FROM TO
DRILLING n10 MO-
OBSTRUCTION
MOVE & SET UP | | Mo vid>
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MM CASING [ 50
icioMED - DRILLER %,{.\_M |[oELAYS -
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TYPE OF DRILLING MTFWL‘/

LOCATION -,?bjogg_ﬁy/ apgge |RIG No- ERYPHON. BH No.
CONTRACT No. l VEHIOLE No. DIAMETER /.42
CREW K M C ¢ R ppJOLF ANGLE

31GNED CLIENTS REPRESENTATIVE ; ;

paTE 13~ L-9¢ / AUES. A DEAN CASING DIAMETER 5 77
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| e, BEnTorTE  SEAL
LEMET Bl (OVER.
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i
INSTALLATION DETAILS .
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N
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LOCATION Erigety [waeeee) |R1S N (TRYPHON Brito. 32

GONTRACT No. VEHICLE No. DIAMETER /L %

TYPE OF DRILLING ngTARY JCREW X MECRINOLF ANGLE )

DATE {2-2-U /MO{U 1. NEAN. CASING DIAMETER 4 77
OPERATION SIZE | FROM To | LENGTH DESCRIPTION

Olly e Ll a-eo [9-00 | Tefoncl toghmras o Bouddn)

9.00 ||00-go|Yl.00] [LRANITE .

P CoHPUETE

e

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME
OF HCOLE
oF casNe (WATER | T 25 ~0d MTh.
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DEPTH
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i
L

P

Rt F2

DRILLING 100 TS5,

OBSTRUCTION

MOVE & SET WP
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LOCATION ENQELLY  fvpnazn]RIG No. BH No. 53
1

GONTRACT No. VEHICLE No, DIAMETER /. b

TYPE OF DRILLING RaTAAY  |OREW-T. pMEC RINDZ ANGLE l

4
CASING DIAMETER 5

OPERATION s1ze | FROM TO | LENGTH DESCRIPTION
O/ i+ L 178700 | 108-05] 77-00) GrRAMITE
‘ 2] AN AR A X BN el =
oj 17 v B~ S U T
yJ
NeTtAlL ED | GAduTs  ©oF Bl AL f"%-
L q [t fﬁ 0!:: pjﬁ,f;\.. ;/ .
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INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T |OF HOLE
E OF CASING
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DRILLING T12-00
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LOCATION 2, 470 sy Jwagess) |RIG No- BH No. < "3
CONTRAGT No. ¢ VEHICLE MNo. DIAMETER [ ¥
TYPE OF DRILLING 29 7AR CREW-X ML N DLE. _ ANGLE =
y ‘, 1 T.OEAN T BEARDSELEY -
BaTE B -2 - Y[ / THuts 0. Happe £ CASING DIAMETER 5

OPERATION SIZE | FROM T0 | LENGTH DESCRIPTION
/19 L7 162700 1739-90 | lb-00 GRAMNITE
L—'{ T T "\ ¥ i r
INSTALLATION DETAILS A
WATER LEVEL RECORD :
TIME
= |oF HoLE ‘
'_
o JoF CASING
O lor wATER
- R
DTHA_ Sk (o 2doe

FROM TO

DRILLING

1b-00M T

OBSTRUCTION

SIGNED CLIENTS REPRESENTATIVE - ;;

MOVE & SET UP

STANDING
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SIGNED - DRILLER /(W

CASING

DELAYS




SOUTH TYNE DRILLING

DAILY DRILL L0OG

oy
LOGATION yj0p 08y fwandenw |FIG No. BH No. =23 .
CONTRACT Ne. b VEHICLE No. | DIAMETER /4, & :
TYPE OF DRILLING 2TRY  |CREW I .MECRINYLFZ . ANGLE :
2 — — — L]
V- bernerY V- DEAN 77 :
DATE 7.0 —4 0 /wﬁo D xnepZn CASING DIAMETER &5 ;
OPERATION sizE | FROM TO | LENGTH DESCRIPTION
ofid | wh]350d 2002700 frAMTE |
BI/)— | NEOMPRE TE -
/
INSTALLATION DETAILS
WATER LEVEL RECORD
THME
T |oF HOLE
A OF CASING i
& loF waTER
RO ~FO
DRILLING 27-690
> OBSTAUCTION
%éé %M MOVE & SET UP
SIGNED CLIEN STANDING
- | CASING
SIGNED - ORILLER ) %,AWM DELAYS




SOUTH TYNE DRILLING DAILY DRILL LQG L N
oF

LOCATION £y nERBY /mﬁm.&u RIG No. BH No. 2 3
CONTRAGT No. { VEHICLE No. DIAMETER L5 { j
TYPE OF DRILLING foTrey |CREW . MCC RINDLE ANGLE ‘ :
. ] - BAYPER i
DATE (=240 AUES T B(‘?A‘g ;M;%Lgﬂ CASING DIAMETER & '/
OPERATION 81ZE FROM TO LENGTH DESCRIPTION

OJ/H bf';i.. Cr/!,- 12-6o | 12-60 RED HMBAw = H{m,&éa

12-b0 | 3500  22- ko0 (RANIUTE.

%/H (NCOMPLETE.

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE

OF CASING

DEPTH

OF WATER

CASEN  TO 1) 20 MTS.

A 2 DRILLING 4500 M

.d +
M ’Z’— /"0"/)/ 2« . OBSTRUCTION
J

M MOVE & SET UP
siaNED CLTENTS REPRESENTATIVE STANDING P ———

T | 12 50 17T
SIGNED - DRILLER /\r BELATES




SOUTH TYNE DRILLING DAILY DRILL LOG _
24 (43
LOCATION ENpE 2. BY /Wi Rega| RIG No. BH Neo. 3 ).
‘CONTRACT No. ) VEHICLE No. DIAMETER 1.5
TYPE OF DRILLING f0TAey  |CREW <. MEC Rio LE ANGLE
. .HARPER T
DATE -2~ 0 TYes 'ﬁ,zo,gigﬂgﬂg_, CASING DIAMETER 2
OPERATION SiZE | FROM TOo | LENGTH DESCRIPTION
iNeTAED DT MAs aF SwrTern  PLPE
L 3 Mt oF  PrAg PipPE
£
@r RAVEWLLED W pf B/H
Rl zate Ny TE SENL /
Femel T TOP -
¥
Lot
MDUED. A0 9{/:4 33.
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T |OF HOLE
0. foF cAsiNG
AP {oF wATER
H
’i
FROM 70
A g , , o DRILLING
/jM [ W . OBSTRUCTION
SIGNED CLIENSRATEPRESENTATIVE . STANDING
. . CASING
ehiED - DRI 1 ER ”( 414/ > 4 %/{ * oetedss IWSTALL] 1O O TS




SOUTH TYNE DRILLING

DAILY DRILL LOG

R

o2 Jis ()

agp -

LOGATION ENDFREY [ whrrér _ BH No. 3 i, ;
CONTRACT No. VEHICLE No. DIAMETER 4. :
TYPE OF DRILLING LOTAR Y CReEW =0, MCC RINDLE ANGLE :
A< QEAN. T DEARDSLE — ;
DATE H-2-90  Mon . daapén CASING DIAMETER 5 i
[
CPERATION SIZE | FROM TO | LENGTH DESCRIPTION E
' P Z '
Ol/ H 44 | 50-001 100-00] F0-00 GRANITE . |
RIH | corPILeTIE
/
INSTRLLAT o | INCOHPLETE.
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
< |oF HoLe
l.-
0. [oF cAsiNG
1€ |oF waTER
}
cohe v, ({/S -
[ pre wiEaR )1
L
Enems- TO
DRILLING 50 7Y
: ) OBSTRUCTION
/  +  |moveasET UP
SIGNED GLIENTS REPRESENTATIVE /Uf ﬂ STANDING
| ' - ) GASING
SIGNED - DRILLER ny W DELAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

18
LOCATION EADER BY AR REM RIG No. BH Mo, 32’:_,
GONTRACT No. VEHICLE No. DIAMETER 4L7¢
TYPE OF DRILLING R, pny  |CREW J. MeRINDLE ST DEAN  |ANGLE '
M . M O
pateE )-7-96 ,/,Cm 7T BEARDSLEY [p {arpeR  |CASING DIAMETER 5

OPERATION S1ZE FROM TO LENGTH DESCRIPTION
MoVED T 0 721//‘/ 3 FRGmM K’//—) 55
PEN HoLe | 45 Gle boo |60 4«7,&&@%%&_
i |peoo |7-00 |1-00 | Gull T fadm fwey L prlly, hns |
7 ' 7 N
¢ 7= 0p 1815 Lil1s | RED mARL
1 V495 |5000 |21-85 |  GRANITE
~ [ _
h//H I comPLETE

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME
< |oF HoLE
E OF CASING
12 foF WATER
C AS9ED T0 ' b-08 MTS.
Ny f. /) DRILLING hO s
PSP/ | 077 L - OBSTRUCTION
(7-‘ | MOVE & SET UP | | M o EL
SIGNED CLIENTS REPRESENTATIVE @/ STANDING
< : CASING Ve M5
\ N oy S S nET AVE




SOUTH TYNE DRILLING

DAILY DRILL LOG

90 @D

LOCATION TN p FREY {/ WhHRL L

RIG No.

GRY £HOK

BH No.

35

CONTRACT No.

VEHICLE Ne. F 22§

WTA.

DIAMETER  /, + *

TYPE OF DRILLING EpTA Ry

pATE 27~ 3- fio/ﬂms

T

CREW f H%%:RCSOLE‘
= 4

ANGLE

/r
CASING DIAMETER 4

OPERATION

SIZE FROM TQ LENGTH

DESCRIPTION

lr’U‘
£
—K

Jr0- 00

|
2

o
-l

0000

GRANITE »

Ol
[

COMFPLE

\Fw)

—
E -

“‘“--.....

\MNATAL

9 /15

o

)
\\!

ODTTEL _ PR~

Pt oo,  [2FPF

ér*F

DS SEAL,

‘Hi =

I
\\R
»

O

-

T
[f/ _/:r)vf;?f?

INSTALLATION DETAILLS

WATER LEVEL RECORD

TIME

DEPTH

OF HOLE

P

OF CASING

DRY

OF WATER

f_%/'H

FROM TO

0/

T
1

D T3

DRILLING

et

2

JOBSTRUCTION

SIGNED CLIENTS REPRESENTATIVE

7

MOVE & SET UP

7=

STANDING

W
SIGNED - DRILLER /3/ :

CASING

oeerrs 5Ty 100 TS




SOUTH TYNE DRILLING DAILY DRILL LOG . l07

89
LOCATION EU\)ERBY [wi gz | IS No- (R PHON BHNo. 24
CONTRAGT No. { VEHICLE No. $22) K-TM. |DiaveTER 2 7
TYPE OF DRILLING ROTARY |CREW X MECQAIND LE  |ANGLE '
pATE )|~ 2 -840 \WED 1. DERN CASING DIAMETER Z
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION

Mloyel  FRoM %/l,l/ Ao B/H 35

o/n it 14l |20-00}20-00 6MM7TMM”

2000 |6D-00 | fub-00 CROMITE

1 _ _
6//4_\, O APLETE

INSTALLATION DETAILS

WATER LEVEL RECORD
TIME —
QF HOLE
(OF CASING
OF WATER

DEPTH

CPsEn__ e 2050 75

FROM TO
DRILLING bo-00 TS

5/{ M:/é" f__j_ M 2 _ OBSTRUCTION

/ MOVE & SET UP || M O/ E
SIGNED CLIENTS REPRESENTATIVE STANDING

' CASING 20 50 M TS
SIGNED - DRILLER /{{ %{,M DELAYS




£ e

SOUTH TYNE DRILLING DAILY DRILL L0G . N
8R (143

LOCATION £0eg by | winrezn Ve N GRY PO M Bino.
GONTRACT No. VEHIGLE No. 33| L(Tn |DIAMETER 4%
TYPE OF DRILLING RoTARN  |CREW U MR ivpE. ANGLE
DATE 2.1-2-90 WEDN. "\/ ) EAN CASING DIAMETER 5

OPERATION §1ZE | FROM TO | LENGTH DESCRIPTION

OIIH Lk | 70-00 |10¢-00 [ 30-00 GRAMYTE.
3 //H LOMPRETE
osaEn 97 pts of| scovien  PIPE
L 3 mMls OFl. PLAW R Pz
L M1 BENToMITE SEAL
CEAMENTHD_ 11 B/H COVER.
INSTALLATION DETAILS
WATER LEVEL RECORD

TIVE '

- {oF HOLE ,

5 OF CASING 6]& .Y
)@ Jor water] !

FROM T0
. , P R DRILLING 30-90 £UTS
%M } ‘0% ) A OBSTRUCTION :
7/ MOVE & SET UP
SIGNED GLIENTS REPRESENTATIVE 'STANDING
. . /éé’ - {cAasing
P e el I R =l =] -"\/ mx4W _ ¥ | peEays Faiaen: i 88 Mi(_ o



SOUTH TYNE DRILLING

DAILY DRILL LOG

g7 (@)

LOGATION p\spzagn Auageen |G N G RYPHOM - BH No. Jf
CONTRACT No. ' VEHICLE No. £ 22 KT, DIAMETEH 1,,“7'_"'
TYPE OF DRILLING R7ARN _ [OREW X7 ~fCrpinpLE. ANGLE '
DATE 7(0-2 40 /l/ugc, 1. DEAN CASING DIAMETER 57"
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
MONED | FRoM ﬁ//ﬁ A, E’}h /
¢ :’ I w3 (T{/r, g teo | G40 | Bopuldider 5&;[ Lo (et .
q-lg |70-0p 6060 (rRANITE
BI/H N IV CAUNPLEITE .
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
r |oF HOLE
E OF CASING
12 joF wATER
Coogp A0 Y50 T4
FROM TO
DRILLING 70 TS
W\QE/C /- OBSTRUCTION
MOVE & SET UP ] Al E.
SIGNED CLIENTS REPRESENTATIVE STANDING
CASING ﬂr")_{) MIT S,
QIGNED - DRILLER /D/« WM' DELAVYS N o




DAILY DRILL LOG

SOUTH TYNE DRILLING .
86
LOGATION Eyneapy [waees PG Mo G RY PHON BH No. 7).
CONTRACT No. { VEHICLE No. £ 23 { JKTH DIAMETER g L ©
TYPE OF DRILLING O-TARY ICREW 5T MEC RIND J-F  |ANGLE o
ATE 20-2-90 | TuEs A0 EAN. CASING DIAMETER 4
OPERATION SIZE FROM TO LENGTH DESCRIPTION
O! H Zrlf:- h0-00 |100-00 |40-00 @ﬂﬁﬁﬂji TE -~
[ZV\/H COMPLETIE .
_H.Jf-.’\“ﬂ}ia)« £0) A7 uTe _OF | SLoTIED  PIPE
il 3 MTs pF PLAIK PLPF
L M7 | BENTONTE — SEAL
CEMEMNTED LN E/H COVER

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE

DF CASING

DEPTH

QOF WATER

FROM TO
Py . B A DRILLING b 000 TS
w ] e AZ, . OBSTRUCTION |
) / @ MOVE & SET UP
SIGNED GLIENTS REPRESENTAYIVE e STANDING
: CASING
SIGNED - DRILLER { W . |eeers jyerand 100 ATSH




SOUTH TYNE DRILLING DAILY DRILL LOG L @
‘ - 85

LOCATION E1,0 208/ wanes RIS No- GEN PHON BH No. /.
GONTRACT No. ! VEHICLE No. F231 KTA/ |oAMETER f &
TYPE OF DRILLING ROTARY [CREW =" ff € (£ p UM LIE |ANGLE ‘
DATE (] -3 ~9)() [ Mo T D EAN CASING DIAMETER 4 '
7
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION

HMOUED | FROM 6//}-} 2 T l%//H 2

YN et | G/ [10-g0li10-20] Buulely Loy el

K Q.:/( %J/P‘ﬂ

0-Jol 000 L9 z0] (FRANITE

1

2/ 1) INCOM PLETE |

INSTALLATION OETAILS

WATER LEVEL RECORD

TIME

oF HOLE | A M P AT  Ll50 M7y

(OF CASING

DEPTH

OF WATER

CLASER A0 |l-00 mMTS

= R0OM

DRILLING 6000 pMMTS

- . OBSTRUCTICN

%—* MOVE & SETUP {] Mo Vv £l
SIGNED GLIENTS REPRESENTATIVE STANDING

CASING | M7T5

< .
SIGNED - DRILLER \3 %/ y - |peLAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

a
(53

H 84
LOCATION ¢y ypgan] | winsigw - |RIG No. //;{?53 OrHo i BH No. 2
CONTRACT WNo. VEHICLE No. %% { K TAS  |DIAMETER / o
TYPE OF DRILLING @ TR Y |CREW —< MEC iR i |ANGLE

—
CASING DIAMETERZS?

DATE |5 = B0 THuLS . A DB
OPERATION SiZE FROM TO LENGTH DESCRIPTION
HMOVED _ FRO M {3/;',;@ Lol B/H 5, .
/A e Ll oo [foo0 | frualilsy ;/,zfj%{ Zpmedi ] |
[ / ﬂiﬁ!d/l&j{(@“‘m '.
L~-00 [100:00 | %600 Cﬂi/—‘rwt TE . '
f}‘//ﬁ COMPLETF
INSTP by B D ) mThs ol SroTtEn  PirE
% 1S of L f-\ftu PiPE.
FEMENTER A {%/H COVER .
! g/r" g,«{&?“"’f’é&’:’f

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME
t |OF HOLE
b for cAsiNG cen | T RN P S /
1] ,{:t/‘!lji’r {1 ~1 7 J~it,
O lor waTER

NAMP AT  HLHTS

FROM TO
DRILLING {00 MTH
OBSTRUCTION
%{%@ MOVE & SET UP | | Mparf
SIGNED CLIENTS REPRE STANDING { A
/ 7 é é CASING bs
SIGNED - DRILLER = /%{/C'I‘*’/“““ DEEWS el 00 r~[[E




SOUTH TYNE DRILLING

DAILY DRILL LOG

83
LOCATION EnDER Y !WHRREM RIG No. (RN P (i BH No. [
CONTRAGT No. VEHICLE No. £ 23] VTN |PIAMETER 4
TYPE OF DRILLING ROTARYS/ [CREW < MECRINDLE ANGLE
pATE |~ 3~%0  WED CDITAN CASING DIAMETER 4~
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
ioveDN] FRoM f?_\[/-ﬁa i T4 R/H lh
Dty ! $A T /(j-rteg./{ Pk AH’“ -@14’1‘0;1., {{ﬁjﬁ p)ua‘szméﬂ;’_ ':?J-J“'/J é
¢ ‘ 4 o PP RIS . -
/14 vh G690 6o | feuld, 54744%@44; ‘
sl s
b 40 |100-00 |93 iw GRran  TE
fj/{—! (oHPLETA.
roSteceln  AIuts |pF SleTien  PIPE
11 3 MTs & Alpiv PIPE
AT | Beartp UITE SEAL
CEMeUTHRO . W) 3//#-\ CensER
fégbf\/{ag:aq_i {',;z{ H?év‘{/ ) P W i
d /
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
< |oF HoLE ;
& loF casing / : G700 MT
il BB DAMP AT |G 100 M7
0 [oF water  /
ChseEn 10 /00 MTS
FROM TO
DRILLING 100 -es ATUS
, . OBSTRUGTION
MOVE & SET WP || ploge < Roap Sigw.
SIGNED CLIENTS REPRESENTATIVE W&/—D m&»@fg‘i{ |
: r CASING 7 4T
SIGNED - DRILLER -{ fW,-,\,‘p/& DEEANS justagl 100 MTD




SOUTH TYNE DRILLING

DAILY DRILL LOG

32 GY
LOCATION By snavpy i pitgigig | P1G NO- [)‘rm:%f!}.jm\) BH No. 4
'CONTRACT No. VEHICLE No. (£ 22, LT |oawerer g b7
TYPE OF DRILLNGR TARY _|oREW T MEL R LE  [AnoLE o
DATE[%- 340 TUES T NERA P CASING DIAMETER & *¢
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
MONE0  FRO M 6/3_} A a9, F,;/ﬁw} b _
Due | Lol ogud Al P Pz, il
/ .pl?ﬂ.l.!.é,{'}?.ﬁ'@j_'bi, ptiff <
O k% | (et 690 )
{ Y o
Y oherod 943 1D ﬂ_yélﬂrﬁ.}f T
If;{/ W COMPLETE.
WETRILED O (dth 0OF| Sletlid -ﬁz;/u’
ALY B sl pFE | Pl Pk
f AT = (e M"
£y s ARl pan 8/f+ LOUE,
& v
ﬂf,gm,,?_ f;f‘:@ Qﬂiwfjwm .
INSTALLATION DETAILS
WATER LEVEL RECORD i
TIME i
|z fer HoLe %L}_\ DAHEP BT AT '
" OFOASING| 1 \re T el e
12 [oF water IR
A0 ]-H0 TS,
FROM TO
DRILLING 10000 MTS
. OBSTRUCTION
= B »
Ny A move & SET UP || poue —tBand £ .03
LA —_ . TN — - ol gt
smmem%{r{: REPRESENTATIVE sranomeTped! 1 7
X CASING S P,?M"f‘c.
nnnnnnn I /‘(’ 4/1’1'/} - fr.—_...—rcﬂ-/% DIELANS (5T AV ¥ f"‘)“‘} X/"f:{



P

SOUTH TYNE DRILLING DAILY DRILL LOG e I
81

LOCATION B\ gz 26y /w peeaf™is Mo (r RY PH o &/ BH No. "6

CONTRACT No. ' VEHICLE No. £ 32) K Tn  |DIAMETER ;L

TYPE OF DRILLING RpTARY [CREW-FL MO R MO L5 |ANGLE '

DATE ]2-2 -9 MON. ~“T. DEA CASING DIAMETER 5 '
OPERATION SiZE | FROM TO | LENGTH DESCRIPTION

Mdugo |From B/H7 10 IHA
ﬁ;_g{‘f— L paT ’1::-;# Py - -f éefrﬁ-b&o,ﬁﬁjé

O/_H f‘:_ G;/L 7-00_| 7-00 Ma_ﬂlww Bpaloley z&,,,,

7-00 | |00 09| §3-00 (r ‘fé/‘)/\)l’ﬂ: .

"'i" .
isTarkep |1 G771 M) OF LOoTTER PIPE
¢ 3 mTe| OF | LB PIPE
U MT RENTIOMTE SEAL
CEMENTEN 1Y R/H covEL.
Rosr ) VY e

e

:

Y

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE
0F CASING

OF WATER] dO o, sagll, o

DEPTH

CASED _TO “7-00_ 415
Ytk

FROM TO |
|
DRILLING 100 -bo 1 TS :

OBSTRUCTION

_ % MOVE & SET UP | | 1 ot £t [Rered 555",;
SIGNED GLIENTS REPRESENTATIVE szamema Tl | i
Y B i e e
|sicneED - DRILLER ¢ ). { Bfpys INSTAYY 1 b 11 (TS ‘

T




SOUTH TYNE DRILLING

DAILY DRILL LOG

80

LOOATION gty [ w pgar s

RIG No. Q,fl\! f‘D HO i

BH Mo,

CONTRACT No.

VEHICLE No. 25| T/

TYPE OF DRILLING Lg"TA RY

CREW XL MECRINDLE

DIAMETER &_f; #
L]
ANGLE

DATE jj- 3-4 6 Syl /g’ DE AW CASING DIAMETER &7
OPERATION SIZE | FROM To | LENGTH DESCRIPTION
7 ~ . [
OI/H z;}; 5-00 |ipo-vo %5700 | (FRAMITE |
/M | Cor@ETE
STALLEDR % e oF SLoTIEDR LI PE
i 3 e pF | PLAit PirE
| M LENTom (s  SERAJ
CEMeL TR/ COVER
p.@;fndaf, L 7 A Ry -
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T |OF HOLE
o |oF cAsING M,#/f;/ A :‘,’?3—-00 TS,
12 [or waTER

FROM

TO

DRILLING

B5 00 p1 A

OBSTRUCTION

SIGNED GLIENTS REPRESENTATIVE %‘\

MOVE & SET UP

STANDING

lotmniEm - ORILLES /5‘ W/’/

CASING

FRERSE rfers

[0 TS5




SOUTH TYNE DRILLING

DAILY DRILL LOG

19

&

LOCATION EMpEL B ‘/%/_w;q 24

FRIG MNo.

CoNPHOW

7.

BH No.

CONTRACT No.

VEHICLE No. ¢ %% [A°T aJ

DIAMETER /&
1

TYPE OF DRILLING B TA LY

CREW »3" et R | JIDLE

ANGLE

DATE 3 ) ~3 «% () / SAT . “T. DEA . CASING DIAMETER & 7"
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
Houan  FRom %;’113'75) T B/H /.
e ek Yorsad P‘fﬁzﬁvf Boppite, Auith
./ L 2N £ 3 /é{i A
i
('D/ H L_‘(% Gf/j"“ “Z-00 |/-00 H/M‘zém E\ﬂ%&é{ Ty o
70 |15-90 | F-e0 V/'-rﬁfﬂrurﬂ;ﬂ \
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
r [oF HOLE
E OF CASING
9 lor waTeER
CASEn 50 790 4TS,

FROM TO
A, I DRILLING 15-00 1475
,éﬁ.»//\b/{: {2\ M .}Z : OBSTRUCTION
/ MOVE & SET UP | MOyt Eu £
SIGNED CLIENTS REPRESENTATIVE %— mnmﬂe'ﬁ-‘ g
‘ - BING ~ D0 R T
SIGNED - ORILLER ’j 47/{,;4{4/'7[/4/ ‘ EﬁYs - 00k,




SOUTH TYNE DRILLING

DAILY DRILL LOG

T

P

LOCATION En(ZARY WHEAEN

RIG No. (R FHON

BH No. 36

CONTHACT No,

VEMICLE No. 33 { W TH

DIAMETER lf‘i

TYPE OF DRILLING £ oTARY

DATE |) = 2-90D 6AT.

CREW 7 jMECRINDLE
T DZAN.

ANGLE

S
CASING DIAMETER %

OPERATION SIZE FROM T0 LENGTH DESCRIPTION
0{/@4 5 150-00 J(00-00 5000 | (RANITE
B{IH COMPLETE
INETALLED &7 |l m1e F SboTTEY  CiFF
s 2 s |oF  Prame  PIiPE
L 7. BENTOMNTE LEAL .
CemMeEnTel Ml R/ rDUER.
Roing o & A ’)dLMWr :
(7 0/
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
T~ JOF HOLE
Iitl.l OF CASING
O lor wATER

FROM TO
Py /] / DRILLING 50 0 MK
Fotrnps L N L OBSTRUGTION
' / MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE % STANDING
ay ' ;\M CASING ' _
SIGNED - DRILLER {{‘ //M/V&? g, FRELAYS | 15T Ak ].QD i




SOUTH TYNE DRILLING

T

DAILY DRILL LOG

71
LOCATION ENPDERSY /wwgk RIG No. LR Prlop) B No. 2/,
CONTRAGT No. VEHICLE No. £ 53] |CTAJ. |DIAMETER 4k~
ANGLE C

TYPE OF DRILLING Ry Ry

CREW .S, mbc RIND £-F

SIGNED - DRILLER

pATE G-2-G0  FRI. “1. DEAN. CASING DIAMETER & 7
OPERATION SIZE | FROM TO TLLENGTH DESCRIPTION
MOUED FAOU 'f/g-} 3P Ao BJ/H 36.
J(liu.f Lt ’I/w aj pA
/ !ﬂ pm W«yéPT 3 ..b ~
QIH 2 (_gr}b L-00 | h-00| Comengtey HARDCopE Bugedolor
[ J thay - ' |
600 5000 ihe0 O [fRpmtTE
i
Bl 1weo MPLETE
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
r |oF HoLE
- —
¢ for oasma|lWATE & AT [0 -00 LTS
@ lor waTter '
CPHED 0 b0o HTs.
FROM 70
| Q é I ) ) DRILLING 50-p T
. - W /"" OBSTRUCTION .
/A MOVE & SET WP |} o ue ~tRoedl Q%
SIGNED CLIENTS REPHESENTATNE sFaseme BAE | ) ‘
/Lt/(owM gasLs o 155 |
/»h DELAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

C8
LOCATION £p BERBY | w HQ@AHIG No. (R Y PH O Y BH No. 337
CONTRACT No. VEHICLE No. FF 33| K TN |DIAMETER ;}.»ﬁ,’
TvPE oF priLLING ROTARY [cRew " MCL AT OLE  |ANGLE T
pate O-3~Y0  FR A DERN cAsiNG DIAMETER 5 ¢
OPERATION SIZE | FROM TO | LENGTH BESCRIPTION
B/ol  colLpydgne.] CLeavED  ouT
/ E}/H /o ’ﬂfa}g_&g
INaTALLED | 92 UTe @F SLDTIER  PLPE
15 3 T8 b PLAUS PIPE.
| MC BENTOMTE SERL
_CErgnTEN M B/ COVER.
Revantalsd | Mol ey -
7
¥
I I o 5
T ATt //&M’W/fy -

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE

1

IOF CASING

DEPTH

OF WATER

FROM

TO

/)04|

DRILLING

/AN

OBSTRUCTION

SIGNED CLIENTS REPRESENTATIVE //%/j
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SOUTH TYNE DRILLING

DAILY DRILL LOG

RTRE)

LOCATIONTENAZR B WARREAL]RIG No. ARy P o BH No. {3? .
CONTRAGT No. VEHICLE No. F 33 TA. |DIAMETER L i
TYPE OF DRILLING Q0T ALY |CREW —< p{CCRIND £E | |ANGLE )
DATE  (-2-90 TYES ’(,__D}'r:f-\ A CASING DIAMETER 5
OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
MOVER FRoM 6}/;4 23| L& %/H 37.
) m,{f | 1a vgg rﬂ- - %&;—M—UL&&
C?’V _A);,g pMﬁ/pmﬂf,L:( . =
O |4t |G [BBo [ 5:40| Rurdurre, fpprcte
/ Bcr}-wdbﬂ zww(y M, /1‘:5;._
5 2 [p0-00l5f-20] HFRAMNITE-
i
B/H INAOMPLETE -
INSTALLATION DETAILS
WATER LEVEL RECGRD
TIME
-~ {OF HOLE P
E or casing| B /1 DR . ’
|2 |oF waTER {
(PSEN A0  p-00 (4TS

FROM TO
R | ™ DRILLING 0 -e0 M5 ‘
%/ﬂ_‘, A Q_ ,,;L% L OBSTRUCTION .
/ MOVE & SET UP |Jptdue + ben
SIGNED CLIENTS REPRESENTATIVE resvenn oAl 2
/{ W casiNG S 08 TS, . )
SIGNED - DRILLER <& DELAYS '




SOUTH TYNE DRILLING DAILY DRILL LOG

79

LOSATION £ ngpay Jw poegee | W0 N RYPHOL . BH No. 3/
CONTRACT No. / VEHICLE No. 7 32} 14T 0/ DIAMETER Lr«f;;

TYPE OF DRILLING Qo TARY |CREW X" M Cefh 1w DLF ANGLE

DATE -2 -4  THuS /r DEQ M CASING DIAMETER 57

OPERATION SIZE | FROM TO | LENGTH DESCRIPTION
’ j
0/H bz |po-00 |95 00 3400 [rRAN ITE -
[ {
‘ﬁ//:;—l CopPLz TE
KO S TalLpTield ’}/ET .
[
/
[~
T
INSTALLATION DETAILS
WATER LEVEL RECORD

TIME

z [oF HOLE

b brossna| WATER] AT V350,
A9 loF wATER

FROM TO
DRILLING 2600 PITS
'- OBSTRUGTION
] ?ﬁ]—, MOVE & SET UP
SIGNED CLIENTS REPRESENTATIV STANDING
: “ . CABING
SIGNED - DRILLER K%M ~ |DELAYS




JTH TYNE DRILLING

DAILY DRILL LOG

3

LOCATION Eu/DELSY \JAAREN

RIG. No. &ﬂvPHOM

3%

BH No.

'CONTRAGT No.

VEHlGLE No.

F33

DIAMETER /. é’r

Kin

TYPE OF DRILLING ROTARY.

DATE §-3-90  Tu@s

CREW " f({ CLRiDEP
A DEAN -

ANGLE

CASING DIAMETER &

OPERATION SIZE FHROM

T

o

LENGTH

DESCRIPTION

olu ket

76-00

2500

G RANTE

|

{PLET

£ -

B/
/

FSITALLED

ST 1D PrPE

id{

FPLOoiN PIPE

Jis

MTORLITE SEAL

LY
)
X

X

C N1

B /i
/
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Moburan -

/

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE

OF CASING

INPY A v

7_’%;4

15~

DEPTH

OF WATER

FROM

TO

730 {

s

2500 LT

DRILLING

el

QBSTRUCTION

SIGNED CLIENTS REPRESENTATIVE

MOVE & SET UP

STANDING

SIGNED - DRILLER 5 W

CASING

e yisian | 94 TS




SOUTH TYNE DRILLING DAILY DRILL LOG L @

LOCATION E\pzpa Y L/W'M%U RIG No- (R YPHO & BHNo. 2¢ 1

CONTRACT No. VEHIGLE No. DIAMETER 74 % '

TYPE OF DRILLING CREW 5" MECRINDLE  |ANeLE i

DATEH-3-90 Mo . DeAwu CASING DIAMETER 5 © X
OPERATION size | FROM TO | LENGTH DESGRIPTION i

Hpven | PRom| BlH ZY D R/ 3B

0[{(%;‘ | ’f:zu[» p:Ut .ﬁ:f’- d;(};,%' ’
Phosnsatd.  IDGLL |

O/ ki | Gl | 430 | 430 Heseelorse_ ,Q/”w;é; 'rg‘,,‘._zﬁzpf.

{ i ] ‘[ f//xxf' b
430 | 700065 70| (CRAMITE

@%/H WcoM RI-ETE

INSTALLAT!ON DETAILS

WATER LEVEL RECORD

TIME
T |OF HOLE glH_ BamP AT 3B-0omls
% OF CASING f ' -
19 [oF wATER
CPEED 1O e b0 MTS
FroM Yo
DRILLING J0-08 LIS

OBSTRUCTION

| % ~ [move & seT wP IHW[F—{@M’%,
SIGNED GLIENTS REPRESENTATIVE mﬁemaﬁ}%/ ! =
- CASING L 50 TS
SIGNED - DRILLER ngff’—r% DELAYS '




SOUTH TYNE DRILLING

DAILY DRILL LOG

"

LOCATION Ey 19 ep 7 fwnesen [RIG No. GRY P o BH No, 39
CONTRAGT No. VEHICLE No. DIAMETER 4 L i
TYPE OF DRILLING RO TARLY [CREW.x" M ICRIMNDLE. ANGLE ‘
DATE | -3 ~ 9 } “Tiyn “T. D EAN. CASING DIAMETER 5”
OPERATION SIZE FROM TO LENGTH DESCRIPTION ’
Moueo| rFeoM  BIH 4O o 39.
O ul G ’f m,a,( Pj}f v @@mm f«w««éd’ -
1} , R ( 6""' é
Pqn AN ot e J \—;q/{a 2
[ f
O/ fa Leg, @{L 200 200 HARDLORE S0 , F;,-_m/;é;rf
I / LLBY |
300 |95 00 [92-00 (eRANITE.
B/H| COHPLETE
LNS T dn 20 Y92 | TS |pF _s4oTTEn  PIPF
2| HTe |oF Prin PiPeE
| fjl;"f BENTD MM TE  SEAL
CEMEMT AN 87)—\ CoJ e
Resnitalcd
INSFALLATION DETAILS
WATER LEVEL RECORD
TIME
r |OF HOLE | DAM P T LOIMTS,
g oF cAsING] w2 T T L5 M,
Q loF waTER
CLASED 1D 3 1T4
FROM TO
DRILLING a5 Mg
OBSTRUCTION
- MOVE & SET UP | [ Moy + [Rean 51608
SIGNED CLIENTS REPHESENTATIVE"W}\ ‘ Mﬁsﬁfﬁl |
. CASING 3 TS
SIGNED - DRILLER ”'51%% S stg] G MTh,




SOUTH TYNE DRILLING DAILY DRILL LOG -
0 @
LOSATION oz ] | wigeew |G N GRY PHOM. BN 4
CONTRACT No. VEHICLE No. DIAMETER | Lo &
TYPE OF DRILLING o TARY |cREw < MCC D & [aneLe K
pATE 2%-2-90 [ WED A NEAN CASING DIAMETER 4 ¢ )
OPERATION size | rFroM TGO | LENGTH DESCRIPTION ’
E 7 — -
O/H A—’l}}‘ 79-00195-00|25-20 @qu/&f
[ _ '
E‘/H (LOMPLIETE
WETALLED Y2 (Ts OF 5L0TTED PIRE
B TS OF  PhAn  LIPF
bV omlt BERTOM(TE  SEAL
(LEMENVTED B{/H COLER 11,
ﬂ.ﬂﬂ:,g/é’uéd// 7&:51//\-@/
74 /.
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
r |OF HOLE
g OF CASING
9 foF WATER
FROM TO
DRILLING 2500 pTS
| oBsTRUCTION
| i MOVE & SET UP
SIGNED CLIENTS REPRESENTATIVE <57 |STANDING
SIGNED - DRILLER ~ > N oe=tes o | Mg 1Ok




SOUTH TYNE DRILLING

DAILY DRILL LOG

69

DATE 227 -2-90  TWES

T DELW

LOCATION i, fzppy  Wiappekd RIG Ne. C!" RN MOV BH No. Ll_ 0
CONTRACT No. VEHICLE No. piaveTer ;L ¢
TYPE OF DRILLING Rg7yypy/ |CREW T . MECR 0= |ANGLE T

CASING DIAMETER 477

OPERATION SIZE | FROM TO LENGTH DESCRIPTION
DUE:- Lt Tl 24 A—r.‘ﬁé’,w
/lf?.gvl-:/éffz/ pm o&{wmﬁ)& f ///
O/ ph 1GJL 1230 1280 | Hardeses MN/ el
280 |70-00167-20 G‘—f&ﬁN{TE‘
INSTALLATION DETAILS
WATER LEVEL RECORD

TIME
E OF HOLE
L pFoasING] WATEN AT 57:00 MTS
Q loF wATER

[DSED _TO D3 4TS,

DRILLING.

7000 TS

OBSTRUCTION

MOVE & SET UP

SIGNEDC GLIENTS REPRESENTATIVE mm’fg«!;{
T F o1
/ CASING 2 4TS
SIGNED - DRILLER DELAYS




SOUTH TYNE DRILLING DAILY DRILL LOG

LOCATION £, 0200y WhRRgw |HG No. (%p_\! £ onJ BH Ne. g

CONTRAGT No. VEHIGLE No. DIAMETER 4 b %

TYPE OF DRILLING poaRy |CREW <57 pf CCRuwDLE,  [ANGLE T

DATE 96 -2-40 _ &ud A. DEAL CASING DIAMETER & ¥
OPERATION SiZE | FROM TO | LENGTH] ° DESCRIPTION
O/t b |10-00 [90-00|40-00]  LepwiTE.

{ b

la [ CorpPLETE .

W OTRALLED B Th oF SLOTTEN PifE
e 3 MTh__of _ PrAdy P IPE
| i REM TONTE _ SEAL
hEnT 20 [g//;er O e.z//‘fu

C o

‘RMM/ b ol
J  J

Moo |70 [ g/H 40

Y
i
1

INSTALLATION DETAILS

WATER LEVEL RECOCRD

TIME .
x |OF HOLE DamP AT 37 475 . ;
Q. OF CASING \N,?/{ 2308 LFE" pATS
10 forF wATER

Stk FO

DRILLING 4n.00 AT
OBSTRUCTION

: @,—)—" MOVE & SET WP || gy - LDapn 51609
SIGNED CLIENTS REPRESENTATIV STANDING

RENED - DB FR SEANS R e Ta) CM ufs-




“YNE DRILLING DAILY DRILL LOG 68

LOCATION g nE pY wARkEn |RIG No- AN P ON BH No. 8 .

CONTRACT No. VEHICLE Mo. DIAMETER L,.!Er

TYPE OF DRILLING pg7aRY  |CREW <. (HECRINDLE. ANGLE )

DATE 21—~ 72-60  SHAT T DEAV CASING DIAMETER 5”
OPERATION SIZE | FROM To | LENGTH DESCRIPTION

MOUED FROM F%’/HQ o S{/'H ol

I

Tl | Pal ] Deariices

LY

OMG [ i‘“‘ff:
Wit |7

O IPI_+ Ll..‘i[;' C{‘ji_,. ?,-oo 2‘00 (M'_‘émrﬂﬁfﬂﬂ;:l’
/ ‘ Bpundelers . |

200 |lpgo] 900 | [eANITE.

-~

B/H INOHMOLETE

INSTALLATION DETAILS

WATER LEVEL RECORD

TIME

OF HOLE
OF CASING

OF WATER

DEFPTH

Lpsed (0 700 MTS.

K"‘a

DRILLING 10-00 E1TH
OBSTRUCTION

o~y ] I o~ I | ,
o 1% J} 17 A
g - MOVE & SET UP ¢ 54
SIGNED DM% mﬁwrj_%ﬂy_t@&!)—@

i

Iy Ol B v s S
SIGNED - DRILLER D A |DELAYS




SOUTH TYNE DRILLING

DAILY DRILL LOG

LOGATION gwga 8y _wiarzo] RIS N G PP o B Mo 9.
CONTRACT No. VEHICLE No. DiaMETER  fo b I~
TYPE OF DRILLING ROTARY |CREW . MCCRINOLE  [ancLe L
DATE k.~ 2~ 40 5A1 A DE AN CASING DIAVETER & © -
OPERATION siZE | FROM To | LENGTH DESGRIPTION "
MOvED  FROM t?a!;‘,n 10 |70 B/ 9.
Oute | It | Taced] Pk | fr Depyiiss.
W v % Y % RiLL
DII T b fe C]’!L— 200 | 2-00 ’fﬂ/mr\ﬂl XIMV/M G‘Qﬁk” A=
tha |
1-00 |99-00 | %00 gfﬂﬂxm'rr: .
R r by =4
=y COMNPHI= ==
b S TALILED R7 T OF o pTTER  PILE,
1 3 HTs_ aF P PIPE
LT BENTOATE SEAL
LEMENT F’l![}.} LOER Ppd__
Rednodudy — Dd« /?Jg:ul.ﬂh/m
INSTALLATION DETAILS
WATER LEVEL RECORD
TIME
z [oF Howe
b proasnalwaten | AT 25 4TS,
A8 lor waTeR
Cared A D00 _ATS
L Frrom— TO
DK o t <) DRILLING 40 -00 § 75
i " OBSTRUCTION
MOVE & SET WP | | Moy E b { 25; g
SIGNED CLIENTS REj s N e~ ‘
M casne | Z-go M
SIGNED - DRILLER OVE eELAYS 1y stal G 0-00 1MTY




M. J. Carter Associates

Recommended symbols for soils and rocks (BS5930 : 1981)

W=

A a oooood ’
a S| Waste ' ocoooog  Backfill Cement
Bentonite Topsoill el Granudar filter
Solls
Made ground Sand
Clay
29 Boulders and cobbles  [aiiin| it A
- t‘v}{v% )th A Peat
By ,Geo“"v.
::E.g °°€ o Gravel .
Note: Composite soil types will be signified by combined symbols, ¢.g.
R RIS
g Silty sand
Rocks
T LT A A A _
T Chalk A A Breccia Mudstone
R  —
Limestone sy Sandstone ———— Shale
........... m—
vaeoos H HH MR E® M
os9029 Conglomerate wxesxn)  Siltstone Ironstone
B
Metamorphic Igneous
E -, Fxs
S 43 '\--'1 ) SIS
vyl Coarse-Grained HRAA
B2 Medium-Girained 105000505959
IAAAAA Fine-Grained E:E:E:E:::fi
Symbols
x Rest water level J Jar sample rﬁ Pneumatic piezomseter
X Water strike 1 Headworks é Casagrande piezometer
B Bulk sample ﬁ Gas sampler 100  Undisturbed 100mm
I diameter tube sample
I Plain piping ! Perforated casing
Authonisation: - Date: 10/2/95

Al




M.J. Carter Associates ROTARY CORE DRILLING RECORD
Projact: Endetby Warren Client: Midland Land Heclamation Limited Borehole N2: PC1
Sheet 1 of 2
Location: Leicester Contractor: Site Investigation Services Logged By: M. Cliff
Reference: ML/EW/JT/080/01
ROCK MASS DESCRIPTION
Driling | TCR | RQD | FI |Biscon. | Depth |Samples Description Borehole | Reduced | Lagend
Run Yo % instalfation Leveal
= 2 MADE GROUND: \INENIR
— [~ Gravel, sand and stons {ili (driller's :: % LI
[ - description) N A Q N
~ [~ NN N W
[ ;1 00 NN -] M
- - Brown mar! (driller's description) :.: Q N
. = N ’\
[ - 1.40 \ [ L
n [ Highly weathered and fissured 3 h xBE *:+1’+:+::§1
u [~ GRANODICRITE : A [e] } ifif:,}:{:* )
= . IS RN
= 210 - — ] ] ] RN
I - Maoderately weathered k] R ::| f HREKH
L . GRANODIORITE with tight or ol [ [: [H+ieis
" - closed fissures, many orientations. }] k1 [t |3 H{:,,H
u - NN iy
— N ToE el I Shibeh
s - J R shithty?
R — . . -l EIESE H
— C At 3.58m, subhorizonial fissure 10 [ | LI L
- 5 - with approximately 5mm aperture |1 11 [~ |" Wity
- T = At 3.88m to 3.92m, subhorizontal i |} [y ! N
- E = 420 llgilf_fsil:’.ri _________ : :' :"| l: :-]—+~++:*:}:£:
- ,8_ = Slightly weathered to fresh ool ) F Faffiteds]
ol ~ GRANODIORITE. kb o Hialihy s
- 2 - Occasional tight or closed tfd [ Fefadidids
. § i lissures. ok [ E GO
- 2 - DN N Y HHH N
: : I praH
— = NN R HHHHH
- : NN N
- - TN SIS
- — NN \ teh bty
: : NN
- = MM,
- SENENN s
- a J1od Telats HRHHHN
- - dfey Do BN
o - At 6.67mto 7.14m, diagonal and |, ] frase (atatyt,d
- - subvertical fissures with aperture |+ |- i [: . ::::::::g
_ — of a few mm:. " a"e MMM
» — | rs.u-: f‘ﬁi‘h‘*i!i‘
— — o 3 \§ é:+§+1§i+j
- - At 7.87m, tight fissure : LA HI)
- - \ Tehg
- Z \ it
- - dob b it
= - N % ity
GROUNDWATER REMARKS INSTALLATIONS
Dat am Dm} Da?th D"t?,“‘ %ﬁj’& ,_-k{w D‘Z‘i&’j Symbols and abbreviations aie explained Plant : Rotary‘Dri!f
ate prm | om 07?9339 “‘E‘?.,“]" el Il B gn th: ?cr?omfair:‘yimngti(eey. All linear Crew : E. Goring, A. Jones
imensions are in metres Type and Dia. Depth
23/02/95 9.50 Logged by CCTV survey from 1.31m to
9.73m depth Rot
ary open
02/03/85 7.84 hole 150mm 10.0m
06/03/95 4,86
Start Date : 28/02/95
09/03/95 4.97 Logged by : M. Cliff Finish date : 23/02/95
A2




M.J. Carter Associates ROTARY CORE DRILLING RECORD

Project: Endsrby Warren Client: Midiand Land Reclamation Limited Borehole N* PC1
' Sheet 2 of 2
Location: Leicester Contractor: Site [nvestigation Services Logged By: M. Cliff
Reference: ML/EW/JT/080/01
RCCK MASS DESCRIPTION
Driling | TCR | RQD | Ft |Discon. | Depth |Samples Description Borehole | Reduced | Legend
Run % % Installation Leval
- E = Slightly weathered to fresh ] hlateielals RN
- - GRANODIORITE, J g e
— £ g —~ Occastonal tight or closed OO AN
- o ¢ - fissures. N A ittt
- 28 - | Teenene, frihitihd
- S35 — A lererera Fetetaledy
- & - I L bt
- S . R i
:_ ; ' BASE OF BOREHOLE
7 -
) =
GROUNDWATER REMARKS INSTALLATIONS
5 am | pestr | Denth | Deptn | Depts | Fow | epin | Symbols and abbreviations are explained Plant : Rotary Drill
ate om | oge w:;:,g “;:1” o | o | s | on the accompanylng key. All linear Crew : E. Goring, A. Jones
@ | dimensions are in matres Type and Dia. Depth
22/02/95 9.50 Logged by CCTV survey from 1.31m to
8.73m depth Botary open
02/03/25 7.84 hols 50 10.0m
06/03/95 4.86
Start Date : 23/02/95
09/03/95 4.97 Logged by . M, Ciiff Finish date : 23/02/95

A3




K& M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Client: Midland Land Reclamation Limited

Borehole N2 PC2
Sheat 1 0f 2

Location: Leicester Contractor: Site Investigation Services Logged By: M. Cliff
: Reference: ML/EW/JT/080/01
ROCK MASS DESCRIPTION
Drifling | TCR | RQD | FI |Discon. | Depth |Samples Description Borehole | Reduced | Legend
Run % % Instaliation | Level
- = MADE GROUND: N N \
" - Gravel, sand and granite chips :: Q \
n — {driller's doscription) N N [
- C 0.70 A \ IR I
- ~ Slightly weathered ‘BN r pradidptst
— — GRANODIORITE with N N N SO
- - 430 subhorizontal and subvertical \@N A ;1:}:1:1:;
- - U \fissures with aperture of a few mm /i K] b D S
- N 2 [ o MMM
- - Fresh GRANODIORITE with tight  F| |- [:J SN
= - or closed subvertical and RS IRHNHS
- - subhorizontel fissures, occasional Lo (] K OO
( - dlagonal fissures. SRS Fafelilals
- = At 3.21m to 3.33m, subhorizontal ] .: :.I r. ,.*++§.++*+I
- - and subvertical fissures with ed B i :*:*;*:*;*
- - aperture of a few mm. 30 e | Y
= - At 7.80m, subhorizontel fissure 1o byope IO
- - with aperture approximately Tmm  [3 [o] =71 |2 M |
- 2 = Weathered bands at 3.50m, SRR OOMOE
- 8 = 4.00m, 4.86m and 7.00m ) N RN,
- 5 N \lIN MR
- = NN REXHK
- B : NN IESCHOS
- 2 - shitinty
- - NN ettty
o C N N S060
- 2 [ . [.'-'. NS
- 2 - (R fatitatyty
- [ [~ » lll '-l.l. f+§++*f+f{_‘
— 3 == 0| L peoess ittty
-8 - | bl L HaHE
- - [l [a2ale] betediialy
- _—. ] :'l |'l-l‘I p’{»'}{-ﬁ-*‘}}
I~ [~ F l:l |:l'l:l Fi{n;l‘tififg
n n N ahadshady
3 - bR L RIS
N N 4 N LU L PE P
= = I bbbt
T - T K4 [eiaie IO
. - T Lihht
- B \ Lty
- - N HRNKH
- - N N
~ e O
- " N ity
- - resh dark fine to medium grained | N 'i:+:+1‘4:+§
- - GRANODIORITE. N H*:*:*I*
- - At 8.34m, 8.56m, 9.23m and : *I*'*:*;*:‘
- - 7.80 9.30m, tight subhorizontal fissures. | fafafinad
— [~ At 8.34m, tight subveriical fissure. | efedelide]
- - At 9.30m, subhorizontal fissure fhhhd
- - with aperture approximately 2mm {4 [«7s"s"s" SO
GROUNDWATER REMARKS INSTALLATIONS
D am Dapth Depth | Depih | Depth Flow Depth Symbols and abbreviations are explained Pfant . Hotafy Drill
ata om of(g;:ile ng% . “}??r st(g;fk t'rﬁ}g) ﬁf;}ad gp the a'tccompa'nylng ksy. All linear Crew : E. Goring, A. Jones
m I,
imensions are in metres Type and Dia, Deoth
2402195 3.50 | Rapid Logged by CCTV survey from 0.71m fo
Inflow 9,52m depth
02/03/95 3.40 Rotary open | - 10.0m
hola 150mm
06/03/85 1.20
Start Date : 24/02/95
09/03/95 1.38 Loggad by : M. CI Finish date : 24/02/95

Ad




M.J. Carter Associates ROTARY CORE DRILLING RECORD
Project: Enderby Warren Client: Midiand Land Reclamation Limilted Borehole N% PC2
Shest 2 of 2
Location: Leicester Confractor: Site Investigation Services Logged By: M. Cliff
Reference: ML/EW/JT/080/01
ROCK MASS DESCRIPTION
Drilling | TCA | RQD | Fi |Discon. | Depth |Samples Description Borehofe | Reduced | Legend
Run % % Instaliation | Leve!
- £ - Frosh dark fine to medium grainad |3 Foeori=n=o1 TN
- - GRANODIORITE. { frrenene] H
- 93 — A1 8.84m, 8.56m, 9.23m and 9.30m, |1 |Ielelalels tehtabihy
.- & ~ tight subhorizontal fissures. o fealeleta? {,:é;*:,r:*:
- 28 - At 8.34m, tight subhorizontal fissurel’| |ra%a’a2s" KRR
- § - At 9.30m, subhorizontal fissure with || |<2a%a. s N
- 8‘ — aparture approximetaly 2mm :l TaTaTea s :+;§:+:{i§
- - 10.00 BASE OF BOREHOLE
GROUNDWATER REMARKS INSTALLATIONS
arn | pepn | Dopth | Deptn | Deptn | Frow | peptn | SYmbols and abbreviations are explained Plant : Rotary Drill
Date om ome c?g-itng “{?t:'?' smﬂ tm:, setﬁ?d gn the goccmpapying kay. All linear Crew : E. Goring, A. Jones
imensions are in metres Type and Dia. Depth
23/02/05 3.50 |Rapld Logged by CCTV survey from 0.71m to
inflow 9.52m dapth Rotary open
02/03/95 3.40 hols 150mm 10.0m
06/03/95 1.20
Start Date : 24/02/95
09/03/95 1.33 Logged by : M. Cliff Fintsh dats : 24/02/95
A5




ROTARY CORE DRILLING RECORD

M.J. Carter Associates

PC3

Borehole N2
Shaat 1 of 2

Client: Midland Land Reclamation Limited

Project: Enderby Warren

Reference: ML/EW/JT/080/01

Logged By: E. Goring

Confractor: Site Investigation Services

Loc_alion: Leicester

ROCK MASS DESCRIPTION

b b e s b v e crraa g bag g Ligag

P S T ————— S——————
o el ol I T ] P ol o ol o I T SRR A e e e wi
|m fl...ut.o.-fluﬂ?..?luf.f-—..”l..“l.”..!” -TH .....” ..T” -TH -7H‘.H..TH&.H.T.T.—..}.&..?:TIP.&U..o.-t%.&..f-?.@.”l..“..f”l.”.f”.?”*” -TH .0.“ .?H *H‘Hfl..?l..f-f.fl.l._..tl:._r.hv.l.-T“.&.Hl.H&.HI.H..TH.?”L.H:THlHA:H»
5 et e e o e T b b e T e e e T e e e b = =
2 o e el o e e T T e e o e i b e et e T b e e e L e e e|la
& i el e T PO ik o e et e e I g e i o i e e eI e Y el =8 ) =
5 SRR T e | 818 2 L
PPPPPPPPPP iy e 2 Jod
= =< L
2w ZIE o 8¢
3> 0I5 s
D O = : o
& i ot & ola c £ o™
i <|&£0|a 2 E o
: €
\.\ O e e A L N N BT R R K E N R m s e wd M E - DOH wii= = m 2 =
65 Ehh.uhh,rhp.h P.LEHDHDPHF-.RF-L% e T e R N_ & & M ]
- ® a - & L] b
|0| ] — e Il-l li'llalli [ --l I.Ull-lll-ln-- T -t W i w .m w
8% TR R R e T T T TR T T e I L L I R I e L w = a, [E =Y T .o
= L I I N LI BT N I . LN N I R A I R [ = o Lo =
m iam L L R A ..-ulln-...un.._..l-..la Ld \.\ll- [I..r'.uluu.l.“a-lll-i“nnul“l“n.-..l“?ﬂlrubulu m H m [ = & H
[}
Elrrrrrra————vrr L ] = = e ekt e e e — ——— WA T W
Q&\gl-:----..u--.--..lnl..l .---t R t-l..a-w-.--llnalnlan-nnuT\.\\\\w\\.\\n\\ ..--a--_...--.-lnl-u--‘u-'--nlulln-!”-
=
i)
=
®
.5
=
o 2
= o=
g E
=3 _T = 5 = m
p— i
S 8382 £ =29
b4 zla 2 S b =4
a 5235 & $EE T
osZ |23 & 3
L w c £
Bo =1 28 5 .
¢ f=l- ] Yo Rl =N w
wakg & B m u .
25z B X|s &8 z
I Q
B = n 22
=202 T2 LR o 2 3
w =12 & 2 (=
3 miEEE 2
-_— - ==
m, Tihn co |
<
* £
&%
=
_—— 0
o Ve ] Tow
a8 = FEE
[NERRRRSNER AR SR SRETE RENSE RENEE AR RERRE ARREN SENEE RSN ERREN ETRNE RERTA NN NRET!
] 4 2
= m,w u
m o
&
= £ T—= e} o]
a ot I 0
o — [aY]
i
.
i) 8 mm
R
o rl c2_
5 e
e
i =L
G R =
= ol g W W
o o
Z| © a %
g 2 3 8 8
c
=5 . JEISWEIR WWQS) 910y uadD . Qf £ o & %
5 (el : - (1. m a2 o
(0]

AB




M.J. Carler Associates

ROTARY CORE DRILLING RECORD

Location: Leicester

Project: Enderby Warren

Client: Midland Land Reclamation Limited

Contractor: Site Investigation Services

Borehole N2 PC3

Shaet20f 2

Logged By: E. Goring
Reference: ML/EW/JT/080/04

ROCK MASS DESCRIPTION

Drilling | TCR | RQD | Fi |Discon. | Depth |Samples Description Borehole |Reduced | Legend

Run % Installation Leval
- = Hard granite e asest
- E - (driller’s description) ol [erarere] ahidihanid
- 25 = 4 i RHHHA
= i) [ oL LM MM
- o f - i ke fetth
- =24 s el ke MHRH
- =T | . nEEE ?‘ﬂ{.'{."‘}*{.
- 2 - o e s
- O i"IOOG fe] puee phatitstst
— - BASE QF BOREHOLE
( .._.} -
. -
o .
GROUNDWATER REMARKS INSTALLATIONS

am | pepth | Depth | Depth | Deptr | Fow | pepin | Symbols and abbreviations are explained Plant: Rotary Drill
Date pm nf(gﬁm mg{ng A ﬂ(;un;k (g}:} se{:i?d on the accompanying key. All lingar Crew : E. Goring, A. Jones
{m) (m) dimansions are in metres Type and Dia. Depth
28/02/95 3.50
R
02/03/95 1.50 pownyoben | 10.0m
£9/03/95 230
Start Date : 28/02/95
Logged by : E. Goring Finish date : 28/02/85
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ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midiand Land Reclamation Limited

Contractor: Shke Investigation Services

Borehole N2 PC4
Shest 1 of 2
Logged By: M. Cliff

Reference: ML/EW/JT/080/01

ROCK MASS DESCRIPTION
Drilling | TCR | RQD { FI |Discon. | Depth |Samples Dascription Borehole | Reduced | Legend
Run % % instafiation | Level
- = MADE GROUND: NN NN B
- - Grags on clay, stone and metalfil [ [N N N palelel
L — . - N e tate
— = (driller's description) NN NN _ t’%& :
- - INENR it
= — YN N N LIS
- - Ny boteleled
: ~ NN
- - 1N NN otetetel
C - N N SR
u - N N \ $380555
= = N NN R teiatels
: - N NN R SR
- - \ NE 35
= 2,00 \ENENEY tatatatat
- = Very week raddish brown sandy marl ] § ‘: -----------
[y - {driller’s description) RSN [ = = =]
- : VR EEE
- - 11 E D ]
3 3 1h Y ]
I [~ 101 BN AeKetky
- g ;3'30 Highly weathered fissured v | J I R
- 5 - GRANODIORITE LR HEHHE
. » O RGO
- S = EEEON I
- = 405 1] g L A
- i Fresh GRANODIORITE with many i Q Q ;ﬁ;;ﬁ:;\gg
= % . closed or tight subhorizontaland -1 4 \ bbbt
- 2 - subvertical fissures. N \ ettt
" §= - Slightly weathered bands at 5.85m, N K] \ ottty
) = 5.89m, 6,12m, 6.45m and 7.10m : ;': Sb Fateditedy
- - b} b T JESCOMN
. — S SO I SeSE
- " o el RO
C -  [e] 2 phetitided
- - 1 '.* I:l.'.l }:+:+1‘f:+:
_ - L t .I.-' !+i++}§+é{
: : -j LI-l”l +§*++‘P*+i+
- . — L I{ E"l'ﬂ +'}++!‘+*{+
) = § Ry R
= n ) phatatyhyd
: : TN i
- . X RN
. . N \ MMM
X Hatibihy
B | L% 2 2
- - NN i
— - e (BN ] EE 38 M0
n C | e N
= o | [elareials] shitetid
- - [{ petetate] shefelety
u - 1 it'-:-_»_-_n. MM
u u AL AL
GROUNDWATER REMARKS INSTALLATIONS
am | oot | Dopts | Doptn | Depth | Fow | pegtn | Symbols and abbreviations are explained Plant : Rotary Drifi
Date pm offidlo ﬁifn’r';g “{%r siugk | o | sedled gp the s]xccompapvmg key. All linear Crew : E. Goring, A. Jones
imensions are In metres Typs and Dia. Depth
Ne water ingress during drilling Logged by CCTV survey from 3.58m io
7.28m depth.
02/03/95 2.40, odour of sewage | Cloudy water obscured picturs bslow 7.29m, Ofg&:ge 10.0m
06/03/95 1.32, odour of sewage
' Start Date : 27/02/95
Logged by : M. Cliff Finish date . 27/02/95
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M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midiand Land Reclamation Limited

Confractor: Site Investigation Services

Borehole N% PC4

Sheet 2 of 2

Logged By: M. Cliff
Reference: MU/EWAIT/080/01

ROCK MASS DESCRIPTION
Driling | TCR | RQD | FI |Discon. | Depth |Samples Bescription Borehole | Reduced ] Legend
Run % % Installation | Lewvel
- e o Fresh GRANODIORITE with many ] Foreir.es T
- £ = closed or tight subhorlzontal and |4 [=lelelais] RN
— © 3 — subvertical fissures. 1 fieleleies ttehiidy
- o2 - Slightly weathered bands at 5.65m, Jsf [:%e%ats2" N
- 28 - 5.89m, 6.12m, 6.45mand 7.10m, [ [Isla%elsl KRHRH,
- g o o .[ |-'-'-' 0" :Fii':#:ii"
: j= % : '3 e *}+*i+++++
- O = 10.00 | fatatatera it Pttt
~ - BASE OF BOREHOLE
[y -
() =
GROUNDWATER REMARKS INSTALLATIONS
am | oepth | Dopth | Depin | Depth | Fow | pepn | Symbols and abbreviations ars explained Plant : Rotary Dril
Date pri | T | st | whoer | ek | jale | seded | on the accompanying key. Al linear Crew : E. Goring, A. Jones
m | m dimensions are in metres Typo and Dia., Depth
No water ingress during drilling Logged by CCTV survey from 3.58m to
7.29m depth.
02/03/95 2.40, odour of sewage | Cloudy water obscured picture below 7.29m. O‘F;(']" hole 10.0m
mm
08/03/95 1.32, odour of sewage .
Start Date : 27/02/95
Logged by : M. Cliff Finish date : 27/02/95

AS




@ M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midiand Land Reclamation Limited

Contractor: Site Investigation Services

Sheet 1 of 1

Borehole N®: KC1

Logged By: M, Cliff
Refarence: ML/EW/AJT/080/01

ROCK MASS DESCRIPTION

Driling [ TCR | RQD | F! | Discon.| Depth |Samples Description Borehole [ Reduced | Legend
Rurn % % Instaflationn | Leveal
- £ - MADE GROUND:
- 2 5 - 0.50 (driller's description)
- 2 2 =S Soft brown silty mart and clay -
- 2 - {driler's deseriptiony | | oo
. £ O . Aytptedoliy
- i - | o= = -
-z e Y e P it
- © e e e N EE
= — 1.50 s s e e s e g e rketet
- ~ Stiff reddish brown silty sandy
= - CLAY with fine to coarse gravel
» — sized fragments of sandstons,
- 87 C 03 quartzite and coal. Sandstone and
i - granodiorite cobblos at 2.10m
~ - {glacial deposits)
:_ *__;, Very stiff reddish brown with grey
= [~ mottling silfy CLAY with very weak
= -~ mudstone lithorslicts.
n — Some layers firm
N 0 = (Mercia Mudstone Group) Ty
- 480 BASE OF BOREHOLE
) =
GROUNDWATER REMARKS INSTALLATIONS
am | oepth | Doepth in | Depth | Flow | Deptn | Symbols and abbrgviations ara explained Plant : Rotary Drilt
Dats pm cf[rr:::ita % ) “E?Ei’ amk trr:}:) se‘gf;l?d S‘n the gccompalnymg key. All linear Crow : E. Goring, A. Jones
imensions are in matres Type and Dia, Depth
No water ingress during drilling
Rotary open 1.50m
hola 150mm
Rotary coring 4.50m

Logged by : M. Cliff

Start Dats : 27/02/85
Finish date : 27/02/95
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@ M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warran

Location: Leicester

Client: Midland Land Reclamation Limited

Contractor: Site Investigation Services

Borshole N2 KC1A

Sheet 1 of 2

Logged By: M. Cliff
Reference: ML/EW/JT/080/01

No water ingress during driliing

Logged by CCTV survey from 1.46m to
11.50m depth.

ROCK MASS DESCRIPTION
Drilling | TCR | RQD | F1 |Discon. | Depth |Samples Description Borehcle | Reduced | Legend
Run % % Installation Levei
- - MADE GROUND: AN N
- - Soil and granite boulders (driller's |3 :: N
N T description) N :
- - 0.80 3 NEINEIN I O a2
F - oft brown silty marl and clay Vs ! N R ]
- = 1.90 (drifler's description) od [+ :.] |: __________
- - Soft reddish brown sandy silty marl '} [*] 'i i PR
[ — (driller's description) M, S L Rty
" ~ {probably Mercia Mudstone Group} [ '_': :EEI I B
3 2 [ B [ 1 [
F - ik ::I I|: kil
o = 2.70 Stiff red very silty shaly marl 1o :-I 1
= = (criller's description) 1| flls
- 5 - (probabiy Mercia Mudstone Group) ] f. I {
- = AN SE
C 3 = 3.70 Jony L
- © » Reddish brown silty MUDSTONE 1| <] ,:] |:
— E — with grey lenses N Q \ ‘\'«:
- 8 - {(Mearcia Mudstons Group) ] N \
- 0 - NN
C 2 — N Q \
L !
- = [~ 4 \"\ \ LAy
- & - 490 Fresh GRANODIORITE with Al \‘\ Fidiiatidid)
- © - vertical fissures at 4.96m, 5.15m  }] il [eoeos HHHHH
- _ 10 5.38m, 5.41m to 5.76m, 8.25m  [{ [ |-iele] [1htadatet
- = to 7.00m, 7.50m to 8.00m, tight or o s fihlehy
: = with aperiures up to 5mm, { [ Jeiele] +:}{+_*:+:+I
— = Weathered subhorizontal fissures |1 |7 [omnls :*I*;*:*;‘
- — até6.11mto 8.31m, tight, and . -1 t:.:-: +:+:{:{:+:
) = 8.18m, maximum apsriure 7mm, |4 e NN
E ; a2 Westhered zones at 7.85mand | :4 el Hhikle
- = 8.18m to 8.44m 1 Ll st
- a o| fed ot DERHN
- - | e RENRHS
n - JE R, HHHHN
3 3 sl fithd
[~ C .o XML
- = (A SRR
[ — pr——————— — — — ¢ L |%a"." N0
- - Fresh GRANODIORITE with O Ea fielend Hitstitih
- - §.45 occasional tight or closed fissures {{ Fal o74] atatsdytyt
GROUNDWATER REMARKS INSTALLATIONS
Date am | pepin | Depts | Dogtn | ooty | Fow | Depin Symbols and abbr?viations are explainad Plant : Rotary Drill
pm iy | casng | weter | St | i | “Gm | O the accompanying key. All linear Crew : E, Gotlng, A. Jones
tm) (m) dimensions are in metres

Type and Dia. Pepth

Rotary apsan 12.0m
hole 150mm

Start Date : 28/02/95

Logged by . M. Clift

Finish date : 28/02/95

A1




(C3 M.J. Carter Associates ROTARY CORE DRILLING RECORD

Project: Endarby Warren Client: Midland Land Reclamation Limited Borehoie N%: KC1A
Sheet 2 of 2
Location: Leicester Contractor: Site Investigation Services Logged By: M. Clift
Reference: ML/EW/JT/080/01
ROCK MASS DESCRIPTION
Diilling | TCR | RQD | FI |Discon. | Depth |Samples Description Borehole | Reduced | Legend
Run % % Instaliation | Level
2 - 8.50 Fresh GRANODIORITE with i y RS
- = oceasional tight or closed fissures ; ;i:;::;:::
— = MM N
- o / I
3 : | S
- o |t liesetsse
- o = At 10.22m to 10.40m, weathersd I I':':':':': *:*I*:*i*:
— E - [ e Fetetelals
- £ — 5 l.'.'.'.',' SN
. 2 [ Jexareras.n NN
) » JER RO SHHMH
— o - | Paratana SR
- - | e g
.{ ,‘:g - L ERNNR L+"+Q*++*+
b g - { [elelelels Lttty
- O — J borerasano] thty by
: : * EI.I.I-I.I. fh}fl{-*{*f‘
— — ML
= = 3 el IGO0
n = * rn:-:-:-:-: ghobyd b4
- . 1200 b T '}’?‘f‘?‘ﬁ?"‘f‘f?
— - BASE QF BOREHOLE
GROUNDWATER REMARKS INSTALLATIONS
am | eptr | Dot | Depin | mepth | Fiow | pepin | Symbols and abbreviations are explained Plant : Rotary Drill
Date pm orms Gﬁ?g “}%’ si(;_l.nk;k it se(;f?d gp the gccompa_nylng key. All linear Crew : E. Goring, A. Jones
irmansions are in metres Type and Dia, Depth
No water ingress during drilling Lagged by CCTV survey from 1.46m to
11.50m dapth.
Rotary opsn 12.0m
hole 150rmm '
Start Date : 28/02/95
Logged by : M. Cliff Finish date : 28/02/85
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I&] M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midland Land Reclamation Limited

Contracter: Site investigation Services

Borehola N2: WC

Sheet 1 ¢f 2

Logged By: M. Cliff

Reference: ML/EW/JT/080/01

ROCK MASS DESCRIPTION

Drilling | TCR | RQD | FI |Discon. | Depth |Samples Description Borehole | Reduced | Legend

Run % % Installation Level
- — TS
T - Clay and sand o N
n - {drillsr's description) : “q
n [ A
- - I
- 3 N N
- N ‘EEERE:
- — |l T
- o \ 80 NS A,
- . 200 Granlte boulder fil [ ;2} )
o - (driller's dascription) ‘NEER
() - {probably glacial deposits) {[§ [= I f:
~ -~ Reddish brown with grey lenses | :: ::| }:
= = highly weathered MUDSTONE with [§ [+ |} |1
- — some infilled fissures 110 :'| I
» B [~ (Marcla Mudstons Group) ] |. ':l |:
: m := - - ll a
- - 10 btk
: =U [~ a a IIJ |'
_ £ s A s
[~ [~ ]
- § - N \Q %
— — — h) \ \
- 2 — i\ \
= . [
- - NN
- & F 505 Highly weathered GRANODIORITE [{ [ [»1=:-] ;sj+§+:;§’+§|
» - At 5.55m to 5.85m, fissures several p] r| |la’sls ':*:*:*i*:‘
[ = orlentations with maximum aperure [{ o] |aisls] *;.:;IJ,H,:
— — 10mm ! ':E [fatels ;:;I;;:;if
B — R0 | 2 000 T T e T T e e e e e ) ] ¥ N3 (2
— 5.0 Sightly weathered to fresh 1 bl kel Lihihly
f = GRANODIORITE » .1 E.:.:.: ;:1.14.:;:{.:
. [ At 8.35m 1o 8.70m, fissures several |1 :1 (O ++f++,*+’;;
- = orfentations with maximum aperturs [[| |1 |*.7.r A
- - 10mm Ao i HIHIOM
- - 2l MM
— — At 8.75m to 7.80m, occasional tight [} K<< \: Wik
- - or weathered fissures A \ ettty
- - A DO000
n = N SO0
- . X \ ;+I+§‘$+:+‘
- - 78 | R 4 TRR st
- - Fresh darker fine to medium 5 \\ o] :iiiii'i'iii-fl
- - grainad GRANODIORITE | prees R
= - Oceasional tight joints g {2t bitatitytyd
GROUNDWATER REMARKS INSTALLATIONS

am | ospm | Dep | peptn | peptn | Frow | pepm Symbols and abbreviations are explained Plant : Rotary Drill
Date oy [ olhde [ o | 5, | Sk | jats | sedled | on the accompanying key. All linear Crew : G.Bartle
{m) {m) dimansions are in metres Type and Dia. Depth
No water ingress during drilling togged by CCTV survay from ground level
. . ta 9.40m depth
06/03/95 |Sespage at 3.55, 5.85 and 6.48 Rotary apen 10.0m
hols 150mm
.32
Start Date : 01/03/95
Logged by : M. Cliff Finish date : 01/03/95
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(3 M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Location: Leicester

Project: Enderby Warren

Client: Midiand Land Reclamation Limited

Contractor: Site Investigation Services

Borehole N&:. WC

Sheet 2 of 2

Logged By: M. Cliff
Reference: ML/EW/JT/080/01

ROCK MASS DESCRIPTION

Driling | TCR | RQD | FI |Discon. | Depth jSamples Description Borehole | Reduced | Legend

Run % % Instaliation | Level
- E F Frash darker fine to medium grainadt) to=o-.=-=- Tl
- 5 m GRANODIORITE e ahalitited
— D5 — Occaslonal tight joints JofrateTarers MG
- o2 - 4 [, IRHKEHN
- [=] © R ¥ I‘I'lllll' L€ 38
- 'g - - -E I. e +}++l+]}+}
- 5 - | feoie HhRR
[ OQ- B 'E l. * xiala 2SN
= ;1000 sl la"a m aa NN
— - ' BASE OF BOREHOLE
N =
GROUNDWATER REMARKS INSTALLATIONS

am | Deptn | Depth | Deptn | Depty | Flow | peptn | Symbols and abbreviations are explainad Plant: Rotary Drill
Date pm | et ST s, | ek | e seded gn the accompanying key. All tinear |Crew: G. Bartle
| imensions are in metres Type and Dia. Dopth
No water ingress during drifling Logged by CCTV survey from ground levet
' ’ e 9.40m depth
06/03/95 | Seapage at 3.55, 5.85 and 6.48 Rotary open 10.0m
hola 150mm
9.32
Start Date : 01/03/95
Logged by : M. CIiff Finigh date : 01/03/85
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M.J. Carter Associales

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicesier

Client: Midland Land Reclamation Limited

Contractor: Site Investigation Services

Borehote N%. WF1

Sheet 1 of 3

L.ogged By: G. Bartle
Reference: ML/EW/JT/080/01

ROCK MASS DESCRIPTION
Drilling 1 TCR | RQD | Fi |[Discon. | Depth |Samples Description Borehola | Reduced | Legend
Run % % Instaflation | Level
= - Red clay and slity sandy marl \ N ]
— = {driller's description) N ===
— — {posskhly glacial deposits over “\\ SRS
- - residual soil) N AipEpiaty
— - SRR SREAE
- - - § E iy
3 3 e [ f e
- - ol o] e [~
n — o el ko] [- -
_ : l.‘ I‘tl En'l -----------
( [ = . n ed b
a - R ]
- ; ol e T
- - | el [
S E B I [~
- §, - I i aigigh
.. _— _*: | [ y 0 Fmm ==
= - N D ety
- £ : % \\ B
. E - \\ __________
- : N \ R
-7 3 NENN e
— — .c.l .III.I.I ___________
£ - ko mnne
—_ := .:‘l .-.:-l'-‘l l—:.n:-:n:-:
- § - 5.00 Weak reddish brown and grey sitty [«,| [i=,= ="
X " marl with softer bands Foep et
— - (drlller's description) 2] feee
- ~ {Mesrcia Mudstone Group) :'=i E:.:.:.:.
n ~ I N
:' ! E :.:I _t:l:l:l:l
| :ﬂ l'll +=-‘.!.I.
N - e
- - b
- - KRR
= - e feraares
- = SRR
o n I S
: :- -'nl j.'.'ﬁ
GROUNDWATER REMARKS INSTALLATIONS
am | Deptr | pepth | Depth | Depm | Fow | Depn | Symbols and abbreviations are explained Plant : Rotary Drill
Date oo |80 | cadhg | e | 6% | (@9 | &% | onthe accompanying key. Al linear Crew: G. Bartle
fm] " m) dimensions are in metras Type and Dia. Depth
Mo water ingress during drilling
Rotary open
hole 150mm 20.0m
Start Date : 28/02/85
Logged by : G. Bartie Finish date : 28/02/95
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M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midiand Land Reclamation Limited

Coniractor: Site Investigation Services

Borehole N WF1

Sheet2 of 3

i.ogged By: G. Barile

Refarence: ML/EW/JT/080/01

ROCK MASS DESCRIPTION
Drilling | TCR | RQD | FI |Discon. | Depth |Samples Description Borehole | Reduced | Legend
Run % % Installation Leval

- :_ §.50 Weak reddish brown and grey slity \
- ~ marl with softer bands
[~ — (drillar's description)
~ N {Marcia Mudstons Group)
3 : \
B ~
[ £ [~
~ 8 [
- © -
_ B .
- E L
- 5 u
-1 o
| [=3 [~
- £ -
— | = =
f— D e
. .
C ) - \
- - &
GROUNDWATER REMARKS INSTALLATIONS

Date 2™ Dopth | Depth | Deptn | Depth | Flow | Depn | Symbols and abbreviations are explained Plant : Rotary Drill

S om | e ,,?24'.;9 “ié?i., Sk | e 1 %3 | on the accompanying key. All linear Crew: G.Bartle
m m . . N
dimensions gre in meires Type and Dia. Depth
Mo water ingrass during drilling
Rotary opan 20.0m
hole 150mm

Logged by : G. Bartle

Start Date : 28/02/85
Finish date : 28/02/85
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(>3 M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midland Land Reclamation Limited

Contractor: Site [nvestigation Services

Shast3of 3

Borehole N®: WF1

Logged By: G. Bartls

Reference: ML/EW/JT/80/01

ROCK MASS DESCRIPTION

Driling | TCR | RQD | FI |Discon. | Depth |Samples Dascription Borehole | Reduced | Legend
Run % % Installation Leval

n ™ 17.00 . " ~
- [~ Weak reddish brown and grey silty \
- — marl with softer bands (driller's
C B n description)
- g - (Mercia Mudstone Group)
- © [
= - |-
- E [~
[ E [
— (=] b
- 2 -
C o [
— -
- < -
T = [
L5 S
= = 20,00 N
— i BASE OF BOREHOLE
() -

GRCUNDWATER REMARKS INSTALLATIONS

am naﬁm Depth | Depth | Depth | Flow | ceptn | Symbols and abbreviations are explained Plant : Rotary Drili
Date pm | OB | cathg | wier | Yot | it | %" | on the accompanying key. Al linear Crew : G. Barile
m m) dimensions are in metres Type and Dia. Depth
No water ingress during drilling
Hotary cpen
hole 150mm 20.0m

Logged by : G. Barile

Start Date : 2B/02/85
Finish date : 28/02/95
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k3] M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midland Land Rectamation Limited

. Contractor: Site Investigation Services

Borehole N% WF1A
Shaet 1 of 3
Logged By: M. Cliff

Reference: ML/EW/JT/080/01
ROCK MASS DESCRIPTION
Briling | TCR | RQD | FI |Discon. | Depth |Samples Dsscription Borehola [ Reduced | Legend
Run % % Installation | Level
- o K
— = No record NN N
— n N :: :
[ . N[N DAY
- = 1NN
~ - N N
u . b N NN
- ™ 1N N N
T ~ N NN
- 8 - ENENEY
- - NN NN
- 5 - MENENER
a - INEN
- £ u NS
- £ n N N
- o [~ VN ~ N
-3 - NN
_ < 2 NN NN
n 3 N [ WA
) = NN NN
— — N M
— . N NN
| N sEA \ §
- = \ENENRY
= - N[ ] N
. - g \ \ N
- = \ Q Yt
o —450 | 00 e 1R NI ——
[~ — Reddish brown with grey patches, (] Q ] N —
- - in places laminatad, highly NN :: N —
— = weathered MUDSTONE with small [§ [\ N \
- 23 - lenses of grey fine grained i :: ol
[ = sandstona N :: \
— [ (Mercia Mudstone Group) [N N} M
[ L ) "\\ \ N
= - NN N
[~ — "ENEVEY
— ~ 0N NN
. = NN
i [ NN NE
. " N NN
o 0 N NN NN
- - RN N
— — N NN —
- = \ENENEY
— - NN NN ————
- wl NN N
— - ™ N N
. - B \ \ s
" ~ N N NN
— = NN NN
- o [~ : Q M
- : 4N N R
GROUNDWATER REMARKS INSTALLATIONS
am th | Depth | Copth D;p,h Fow | Deptn | SYmbols and abbreviations are explained Plant : Rotary Dril
Date othdte | of fo [ stk 1 ate | sedled | on the accompanying key. All knear Crew: E. Goring, A. Jones
pm m T “E?nt?' oo me oy m dimensio re in metre
imensions are in metres Type and Dia, Depth
Mo water ingress during drilling

hale 150mm

Rotary open 4.50m

Coring 4.50-20.0m

Start Date : 07/03/95

Logged by : M. Cliff

Finish date : 07/03/95
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ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location: Leicester

Client: Midland Land Reclamation Limited

Contractor: Site Investigation Services

Borehole N*: WF1A

Sheet2 of 3

Logged By: M. Cliff
Referance: ML/EW/JT/080/01

ROCK MASS DESCRIPTION

Driling | TCR
Run Yo

RGQD | FI
%

Discen.

Dapth

Samplas

Dascilplion

Borehole | Reduced | Legend
Installation Levs]

73

HIitllll!IIIi]llI|I_f"‘\__li]iIll||III|IIll|HIl
~

100

lﬂi!lil-!l|Hl[|[lll.’a—*xlll]ll”'llll|llll

[[IIHIIIIIIIIIIIIIIIIIIIHIFHH[[lIIIIII!HIIIII.II!IIIIHIIIIIIIIIIIIISZII[I[Illlalilli

©
Sin
0o

>
8

-t
o
&

—r
@
)
(=]

Reddish brown with grey paiches, in

maces laminated, hig !r weathered
UDSTONE with smafi lensses of grey
fine gralhed sandstone

—\ {Marcia Mudstons Grcup)/_

Reddlsh brown and grey mottled
v% Borous celcereous {ine grained
L3 STONE with solution cavilies
maximurm 18mm X 18mm % 8mm
fined with calclte.

{Marcia Mudstona Group}

Grey wesakly cementad line grained
SANDSTONE with occastonal thick
laminglions of mudstone and
madium grained sandstone.
Verlical fissures with some calcite
Infill at 9.18m to 9.30m and 9.80m
to 10.00m

Reddish brown with grey motting
MUDSTONE.

At 10.00m to 12.40m many subvertical
and diagonal planar closed fissures
with black mottfing on fissure surfeces.
Al 12.40m o 12.50m and 12.60m,
vertical planar 1ight fissures with black
motting on surfaces and gray
discolouration within approximately
3mm of surfaces.

At 13.50m to 14.00m veriical,14.30m 1o
14.95m vertical and 14.75m to 14.80m
diagenal tight planar fissures with black
mofiting on surfaces. .

Af 12.50m cavities maximum size smm
with yeliow discolouration,

1o infilf
{Mercia Mudstone Group)

TWT L 4 s W r aw w7

Girey weakly cemanted thlnt*r_ bedded line
to madium grained SANDSTONE with
porous horizons, Bedding plane fissures
at 100mm to 150mm spacing

Al 18,10m 1o 16.20m mudslone

{Mercia Mudstone Group)

¥ Giray end plnk thinly bedded weakjly N
cemented coarse grained SANDSTONE.

Bedding plane flssures at 100mm to

200mm spaci

At 16.50m 1o 16.55m mudstone

LI L B BN G AL

{Mercia Mudstone Group)|

A
%

V7
L

[
L W DO R R T R
w

T u K T N & =
L N R N
L BTN Ny DN
= T e TR

-
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—_—

—_—— ————
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— e
w

el B ol m iy

Y E TR Y e w8 oa
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* » x 8 pow
LNy BN E R i
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-
__a o=

GROUNDWATER

REMARKS

INSTALLATIONS

am

Date pm

D
oinae | o
{m) | casing
()

Capth
o

watar
{m)

Cepth
sluck

ey

Flaw
Tala
(m/s)

{m}

No water ingress during drilling

peptn | SYMbols and abbreviations are explainad
sealed | o the accompanying key. All linear
dimensions are in metres

Ptant : Rotary Drill
Crew : E. Goring, A. Jones

Type and Dia.

Depth

Rotary open
hols 150mm
Coring

4.50m

4.60-20.0m

Logged by : M. Cliff

Stari Dats : 07/03/95
Finish date : 07/03/95
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ROTARY CORE DRILLING RECORD
Project: Enderby Warren Client: Midiand Lend Reclamation Limited Borehole N: WF1A
Sheet 301 3
Location: Leicester Contractor: Site Investigation Services Logged By: M. Cliff
Reference: ML/EWAIT/080/01
ROCK MASS DESCRIPTION
Drilling | TCR | RQD | FI |Discon. | Depth |Samples Description Borshols | Reduced | Legend
Run % % Installation Lovel
- 77 - 17:00 Reddish brown MUDSTONE 1 1] F-oe
» — At 17.50m to 19.00m, many T 10y el
— — pianar tight or closed diagonal R '\'\\\
- [~ and horizontal fissures B \
= - At 19.10m to 19.30m, planar tight [}
= 100 ~ diagonal fissure (]
» - At 18.30m to 19.40m, many [+
— = incipiant fissures :"‘f Foae
- - {(Mercia Mudstone Group) -] [.__”
- = | C
n 100 C (RSOSSN
- — i [rieleinled
- - b
- = 20,00 i frimanie,
- - BASE OF BOREHOLE
) -
GROUNDWATER REMARKS INSTALLATIONS
am [ Depth | Deph | Depth | Deptn | Fiow | meptn | SYMbols and abbreviations are explained Plant : Rotary Drill
Date pm ol‘(ll;l“o)la c?;si%.g w{%r ﬂinﬂ"ﬁk (;31}:} ”u‘iln?d gn the ailccompa'nyingtkey. All lingar Crew : E. Goring, A. Jonas
HN2NSIONS ara in metras Type and Dia. Depth
No water ingress during drilling
Rotary open 4.50m
hole 150mm
Coring 4.50-20.0m
Start Date : 07/03/85
Logged by : M. Cliff Finish date : 07/03/85
A20




#.J. Carter Associates

ROTARY CORE DRILLING RECORD

Location: Leicester

Project: Enderby Warren

Client: Midland Land Reclamation Limited

Contractor: Site [nvestigation Services

Borehote N2: WF2A

Sheet 1 of 2

Logged By: M. Cliff
Refarence: ML/EW/JT/080/01

ROCK MASS DESCRIPTION

Driling | TCR F! |Discon. | Depth |Samples Description Borehole |Reduced | Legend
Run % Installation Levsal
= - TOPSOIL (driller's description) N N [D]]m]]]
— 8 il 0.80 Firm brown silty ctay (driller's : :}. ~—
- g - description) \ k Egigigiys
- O |- N [N el
— E — iBxB R
- = "RAREE: iy
-~ = | 1]k [T
- : WAERE: R
C 5 =500 Lo | [
- § - Firm raddish brown silty GLAY with }| P |2 [ -
() - occasional angular firm gravel CHEN) [T
— — sized fragments of coal and S F - == - -
- ~ sandstone and rounded fragments [{ 4] [s2] |] [
- 0 . of mudstons and quartz, 1 4 et RS
- - At 4.230m to 4.45m grancdiorite bl b ipiyiyty
- - boulder N ™ ﬁ __________
- ol (glacial deposiis) |3 ”Q \ -
a - N[ \ -
- I~ N \ ___________
= 93 - NI PR
- = AR o
= - 4.65 o I I G I e
A " 475 Grey meadium grained | e fulbaeleinlete o
. . SANDSTONE, strong, flssured [ Lol [aele]
n - {Mercia Mudstone Groupy | IR,
- . - Reddish brown MUDSTONE, with  [| [ [o*+"]
- - gray motting 1k o
- - At 4.75m to 6.90m and 7.00m to 4 :.| [.:._‘.:
— — 8.90m many planar tight fissures 1 ;.:.'.
- B with black motiling on surfaces 41 t
C - At 8.80m to 7.00m grey calcarepus |4 [« =leld]
L - mudstone with solution cavities . :j |'-:-:-
= - maximum 10mm some lined with |1 |3 f:.:.:
= 73 L calcite A L
= - {Mercia Mudstone Group)[| (74 [+1=I:
2 3 |
» - [l [
- = L b
- 80 - ; V// ]
o - f g
GROUNDWATER REMARKS INSTALLATIONS
am Dapth | Depln Flow | Deplh Symbals and abbreviations are explained Plant : Rotary Crill
Date om caﬂng ot (:gg) &ﬁ?d on the accompanying key. All finear Crew : E, Goring, A. Jones
{m) (m) dimensions are in metres Tvoe and Dia h
) e Granodiorite continued to 16.00m in P : Dept
No water ingress during drilling borshole WF2 adjacent to this borehols fot R 2 50m
olary cpe .
hole 150mm
Rotary coring | 2.50-10.20m

Logged by : M. Chiff

Start Date : 08/03/85
Finish date : 08/03/05
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M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Laocation: Leicester

Client: Midland Land Reclamation Limited

Contractor; Site [hvestigation Services

Borshole N WF2A
Sheet 2 of 2
Logged By: M., Ciiff

Reference: ML/EW/AIT/080/01

ROCK MASS DESCRIPTION
Drilling ; TCR | BQD | FI |Discon. { Depth |Samples Description Borehole | Reduced | Legend
Run % % Instalfation Lavel

= = Reddish brown MUDSTONE with \\\

- 80 - grey motiling k

= = 920 1ofemeei

- - Highly weathsred | [ AN

— — GRANODIORITE, weak | e e

- — L] I.U'I.I.I‘ +*!+§*'§'*'+

- 40 - e rata Fatalitsty

— :::10.00 _____________ -| |'I-l.l'l'l i‘{i}'—[—!m{

- = 40.20 Dark pink fresh GRANODIORITE [, "a"2"a"s"s AN

- - BASE OF BOREHOLE

. i

) =

GROUNDWATER REMARKS INSTALLATIONS

am | Dep | Doptn | Depin | Deotn | Fow | Depin | Symbols and abbrfwiations are explained Plant : Rotary Drill
Date pm R | camg | wmtor *'(f;:;* B ‘?m?d on the accompanying key. All linear Crew : E. Goring, A. Jones
{m) (m) dimensions are in matras Tvoe and Dia
N . . o Granodiorite continuad 1o 16.00m in b ) Deptn
o water ingress during drilling borehole WF2 adjacent to this borehole

Rotary open 2.50m
hole 150mm
Rotary coring | 2.50-10.50m

Logged by : M. Cliff

Start Date : 08/03/95
Finish date : 08/03/95
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@ M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Project: Enderby Warren

Location; Leicester

Client: Midland Land Reclamation Limited

Contractor: Sile Investigation Services

Borehole N%: WF3

Sheet 1 ¢f 3

Logged By: M. Clitf
Referenca: ML/EWAJT/080/01

ROCK MASS DESCRIPTION

Drilling | TCR Discon. | Dapth |[Samples Description Borehole | Reduced | Legend
Run % Insteltation Level
- - TOPSOIL (drller's description) S: NI
- ‘E’ - 0.3 Soft light brown silty marl with smafl [ [N \\: :
- © o granite cobbles \ E N N
- ‘E - 00 {driller's description) TN Q \
- E - Stiff reddish brown siity CLAY with | \\“ "‘\\ K
- B - fine to coarss gravel sized N N & D
— ® — fragments of sandstone, marl and : :\‘« MM
- £ = quartz. NN Q N
-t = Below 3.00m, very stiff N N R] N
[ = . YN
- - (glacial deposits) \| ) E N
Y o 0N N R
. . NN NN
- = NN K
- — N NN
= [ [ \ \ §
— n : Q N
— 87 - N Q [~
- - 370 VINENE
- o Reddish brown with & litde grey N N Q N
— — 4.00 mottling laminated highly INERy <) ARk
- - weathered MUDSTONE NI T ) I E oo
Z_ m (Mercia Mudstone Group)/l.| b] 174 Ry
- - Very soft sandy CLAY [V 9 ] F [~ ]
- 0 - (driller's description) IR iRt
n - RS [~
= - 5.30 o S R ==t
. __ Reddish brown MUDSTONE with R CHEY
~ » many fissures 1 b [ 1
- » At 5.50m to 5.60m grey porous N
[ ~ calcarecus fine grained sandstone |3 1 1e| s
B 100 — o - ..i |‘
'{' ] . 6.50 T K faew —
- = - Reddish brown with grey patches 1 E &.\
- - MUDSTONE N N \
— — At 8.20m to 9.20m, 16.00m to N ;: \
— - 10.60m and 10.70m te 11.50m, N
- o many planar tight or incipient N k
= = fissuras with black mottling on B3 S
- 100 - surfaces [l b
— — At 8.45mio 8.50m fine grained  [{ [ [+I*ls]
- 2 sandstone I NS
- — r ' f Il : na]
GROUNDWATER REMARKS INSTALLATIONS
am pesth [ Flow | Depth | SYmMbols and abbraviations are expiained Plant : Rofary Dril
Date pm S'(f;;‘;" f:l}g) ﬂ;g{gd on the accompanying key. All linear Grew : E. Goring, A. Jones
dimensions are in meiras Type and Dia. Depth
No water Ingress d Hotary open 2.50m
Rotary coring 2.50m-16.00m
Rotary open | 16.00m-20.00m
hola 100mm
- Start Date : 08/03/95
Logged by : M., Cliff Finlsh date : 08/03/85
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M.J. Carter Associates ROTARY CORE DRILLING RECORD
Project: Enderby Warren Client: Midland Land Rectamation Limited Borehole N*: WF3
Shest 2 of 3
Location: Leicester Contractor: Site Investigation Services Logged By: M. Cliff
Reference: MIJEWAIT/080/01
ROCK MASS DESCRIPTION
Drifling | TCR | RQD | FI |Discon. | Depih |Samples Dascription Borehole | Reduced | Legend
Run % % installation | Level
= - Reddish brown with grey patches  [] .1 k
= - MUDSTONE 1 [r] kel
— = At 8.50m to 8.20m, sandstons 1 154 [alels
- 100 - larninations.  fo] prorat
- - At 8.20m to 8.40m, grey ToE [ae.
- - calcaraous mudstone, ol [«] peete
- = At 10.60m to 10.70m weakly [ [2q [ones
— — cemented medium grained TS
- = sandstons. [ (e
— - At 10.70m calcareous mudstone [ ;-l i-:-:n
- n (Mercia Mudstone Group) || £y [.7ex.]
(.- 67 - :: 3 l\l\:
N [ h \
o — M
= = 0 \
— — N \
= - 11.85 :‘ b\
[ . Grey and dark pink thinly beddsd |1 =200
- 0 » medium {o coarse grained i L:.:.:.:.:
= = SANDSTONE. f feleieielns
" —12.50 Bedding plane fissures at Ut
~ - approximately 100mm spacing o fenmneieas
- . (Mercla Mudstone Group) [} [2««21-"-
N E Raddish brown with grey patches :l_ I::::::::'_':
- - and Jenses MUDSTONE ] hananas
~ = At 13.50m to 14.50m occasional || [.2.r.mn
- 80 - planar tight fissures. [ [eleinia
— — At14.10m to 14.40m and 14.80m 1] poei=lrle 0]
B B 10 14.90m vertical planar tight ] I-':':':':':
~ ul fissures with black mottling on ] E:.:.:.:.:.
— N SUFface. 1 LI:I:I:I:!:
Er . - At TS.OOmtO 15.101’“ diagﬁnaf o I:l:l:l:l:l
- / — planar tight fissure with black L Lalaia \:
- 80 - mottling on surfaces. \\
- i {Mercia Mudstone Group)
:__ E.. 15.80 Rsddish brown MUDSTONE with
C o " granodiorite boulders
CQ2 ¢ ] — {Merclia Mudstone Group}
e £ 8 -
= ag = [~
FO+~ o n k
GROUNDWATER REMARKS INSTALLATIONS
. am Dapth Depth | Depth | Depth Flow Dapth Symbols and abbreviations are explafned Plant: Hotary Drill
Date pm | T cathg | ower | S | ool | S on the accompanying key. All linear Crew : E. Goring, A. Jones
im} ] dimensions are in metres Type and Dia. Depth
No water ingress during drilling E&g‘ Al 2.50m
Rotary coring | 2.50m-16.00m
Ro open 16.00m-20.00m
hole 100mm
. Start Date : 08/03/95
Logged by : M. Cliff Finish date : 08/03/95
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M.J. Carter Associates

ROTARY CORE DRILLING RECORD

Location: Lelcester

Project: Enderby Warren

Client: Midiand Land Reclamation Limited

Borshaole N2 WE3

Shest 3 of 3

Contractor: Site Investigation Services

Logged By: M. Cliff
Reference: ML/EWAIT/080/01

ROCK MASS DESCRIPTION

Drilling | TCR | AQD | Fi |Discon. | Depth |Samples Description Borehole | Reduced | Legend
Run % % nstaltation | Level

= = Reddish brown MUDSTONE with %

A inf granodiorite boulders

[ % " (Mercia Mudstone Group)

- £ -

= 'g -

. 'o —

- £ -

o § -

— [~ 18150 TegVad TgT

e - Frash GRANODIORITE BN

» u MMM

- o - Febetatels

- 2 - SO

. - O

;e - Ao

~. & [ itilataty

~ ~ HARNN

u u HHRHN

- - % OO

ul — 20.00 A RN,

[~ - BASE OF BOREHCLE

» -

GROUNDWATER REMARKS INSTALLATIONS

am | Doptr | Doptn | Dopth | Degth | Fow | Degn | Symbols and abbreviations are explained Piant: Rotary Dril
Date om obde | o | s si(l;:}:k 143 ”(fn'fd on the s_iccompapying key. All linear Crew: E. Goring, A. Jones
{m} dimensions are in metres Type and Dia. Depth
No water ingress during drilling Fotary open 2.50m

Rotary coring | 2.50m-16.00m
Rotary open | 16.00m-20.00m
hole 100mm

Legged by : M. Cliff

Start Datse : 08/03/95
Finish date : 08/03/05
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Assessment of Landfill Gas Migration Impact from Enderby Warren
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1.1

1.2

INTRODUCTION

TERMS OF REFERENCE

Environmental Resources Management Ltd (ERM) has been commissioned by
Goodman to provide consultancy support in relation to landfill gas protection
measures at the Lubbesthorpe Employment Land Phase I site (the “site’), at
Lubbesthorpe, Leicester, LE19 4AS, UK, located on Figure 1.

BACKGROUND

Goodman has purchased the site at Lubbesthorpe from Drummond and is
developing two logistics / industrial units on the site. Outline planning
permission has been granted for the scheme but a further detailed planning
application is envisaged for the site with the layout as shown on the Stephen
George & Partners Drawing 10-101 P003 P1 “Site Plan” (provided in Figures
Annex)The land is currently in agricultural use and historical mapping shows
this to be the sole land use for its mapped history. Preparation works have
been undertaken at the site, including construction of a road access junction
on Leicester Lane and archaeological surveys.

To the west of the site is the former Enderby Warren Landfill site which is
owned by Suez (formerly Sita). The landfilling occurred in an exhausted
quarry that excavated Grano-diorite igneous rock (South Leicestershire Diorite
Complex) deposits (Diorite) and then received waste: it is understood to have
ceased taking waste in 2001 and is capped. It is however actively gassing with
active gas control, with energy generation, taking place as required by the
Environmental Permit that exists for the site. Gassing is expected to continue
for decades to come with the permit to remain until it has ceased and the site
is shown by the operator to be fully stable. The landfill is unlined at the base
and sides i.e. there is no low permeability base or wall protection to prevent
migration of landfill gas (although the active gas management system should
draw the majority of the gas to the surface for collection under normal
operation).

As part of the planning application process undertaken by Drummond the
potential impact of landfill gas on the Lubbesthorpe Employment Land
development (Phase I and 1I, the latter north of the site) was evaluated by
GRM Development Solutions (GRM) on behalf of Drummond (via Mather
Jamie). This included a Site Appraisal! including site investigation in 2015
and a Gas Assessment Report2 in 2016. These reports were used to achieve
partial discharge of Planning Condition 24, which related to Landfill Gas
Assessment, by the planning authority Blaby District Council (BDC).

As part of the purchase process Goodman asked ERM to undertake a high
level review of the GRM reports in relation to the site in November 2015,

1 New Lubbesthorpe Employment Zone, Site Appraisal for Mather Jamie. GRM Development Solutions, October 2015.

2 Gas Assessment Report for New Lubbesthorpe Employment Zone. GRM Development Solutions, 22 July 2016.

ENVIRONMENTAL RESOURCES MANAGEMENT LUBBESTHORPE 0383453



1.2.1

1.2.2

January/February 2016 and August to October 2016. Some weaknesses were
identified in relation to the conceptual model developed for the site by GRM,
the design and frequency of gas monitoring, the conclusions of the July 2016
report etc.

It is understood that, in September to November 2016 the Environment
Agency (EA) raised concerns that the landfill gas assessment report
undertaken by GRM was not adequate. It is understood that Suez also raised
concerns.

ERM was asked to provide support to Goodman in the form of discussions
and a meeting with the EA and BDC, carrying out site investigation works
and preparation of a Landfill Gas Management Strategy for the site.

Date Gaps / Weaknesses in Prior Works

The key issues identified by the EA were as follows.

e The geology beneath the development site was not adequately
characterised by the GRM investigation works so as to understand the
potential risk from lateral movement of landfill gas in any remaining
Diorite or other potentially permeable strata - the GRM conceptual site
model assumes the landfill is shallow (circa 10m, it is reported by the EA to be
approximately 50 to 60m deep) and adjacent to low permeability clay. If the
Diorite extend under the site (which is not known — they are thought to have been
“worked out” but this is not confirmed) then this could create a pathway for gas.
Similarly permeable strata such as sandstone bands could exist in the Edwalton
Member - Mudstone that is thought to exist under the site.

e The GRM position that monitoring of shallow 3.5m wells on 6 occasions
over 3 months is reported to show “worst case” conditions. However the
EA challenged this as the active gas collection system on the landfill was
operating when the monitoring was undertaken - whilst the Environmental
Permit holder is required to extract landfill gas for the lifetime of the permit it is
the EA’s position that it may temporarily cease operating due to power cuts,
breakdowns etc. As gas generation begins to fall away a different gas
management strategy will be needed which also may be less effective. This is not
considered in the GRM assessment. The EA reported that existing properties
adjacent to the landlfill (e.g. Park Lodge, Pen Crag, Warren Farm, Warren
Cottages, Keepers Cottage) have landfill gas monitors and that there is an
Emergency Gas Action Plan in place in the event elevated readings are recorded.
The EA also notes that the 3 month monitoring period (6 monitoring visits) used
by GRM is unlikely to be adequate.

Regulatory Meeting

A meeting took place at BDC offices on 8th December 2016 at which
representatives from BDC, EA, Mather Jamie (on behalf of Drummond),
Goodman and ERM attended. The weaknesses identified above were

discussed and further information plus a strategy to address them was set out
by ERM that included the following.

e Based on geological mapping, it is expected the Diorite does not extend
under the proposed building footprints in the shallow soil (10m) but this is
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not proven based on the information available. It is also possible that
permeable strata (such as sandstone bands) could be present - this reports
includes the revision of the CSM making it robust and site specific.

Site investigation comprising 6 boreholes to 10m was undertaken at the
site in the footprint of the proposed buildings (covering the two layouts
currently defined) to determine the geology and enable the CSM to be
determined (works commenced 12th December 2016) - this work has now
been completed, the results of which are presented within this report. In addition a
further 6 boreholes were subsequently advanced in the southeast corner of the site
and are reported here.

The information available based on the GRM investigation works shows
the near surface geology at the site to comprise clay then mudstone. Such
low permeability geology is helpful in preventing gas movement. Cross
sections of the proposed cut and fill exercise for the development (which
were shown at the meeting) show that, in the building footprints, fill is
required rather than cut. This means that protective low permeability
clay/mudstone strata are not to be removed during construction. Equally
there is no piling or deep foundation excavations required on-site - a
geological investigation has been completed to prove the depth and thickness of
low permeable strata underlying at the site, with higher investigation density
within the ‘cut’ areas.

The buildings to be constructed are not like the existing properties in the
vicinity of the landfill but rather would be modern low risk (Type D
buildings as characterised in BS 8485:2015) buildings that would be
constructed with gas protection measures as required. There will be no
basements or cellars present in the buildings. There will be sewers, storm
water drains and other services present on the development and these will
need to be considered in context of gas risk and potential migration
pathways - covered in this report.

It is not possible to determine through monitoring what worst case gas
conditions would be in the event that the Suez active gas collection system
was not operating (as this would require the system to be switched off
which might endanger nearby properties). This will be addressed by
developing a robust CSM for the site in order to assess whether plausible
migration pathways exists and, if so, what protection measures are
appropriate - the preparation of a robust CSM is presented in this report.

The potential protection measures that may be appropriate were discussed
along with likely gas Characterisation Situation (CS) rating for the site
under BS 8485:2015 - the proposed gas protection measures are incorporated in
this report.

It was concluded that ERM would take the information obtained from the
works above to develop a robust CSM and Gas Management Strategy for
the Phase I of the Employment Land. This would be provided to BDC and
the EA as means of agreeing the gas protection measures needed.
Following agreement then the works would then be implemented during
construction phase and appropriate validation would enable the
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1.3

appropriate planning condition to be discharged - the report provides the gas
management strategy.

The EA commented that gas membranes are only as good as the construction
methods and QA /QC measures adopted during installation. This was agreed
and the construction process explained: the appointed contractor would be
required to provide during tendering the proposed approach, methodologies,
materials, subcontractors and independent validation party they would use.

7 “”

In addition ERM would review independently as Goodman’s “policeman”. It
was noted that BDC Building Control would also visit the site and have a role
in validating the works.

The meeting concluded with all parties expressing satisfaction as to the
proposed approach and an offer from the EA to be actively involved (which
was accepted). As such the EA has subsequently been regularly consulted
during the investigation and strategy development process.

REPORT STRUCTURE
The remainder of the report is structured as follows:

e Section 2 - provides a factual summary of the site investigation and gas
monitoring works

e Section 3 - provides a summary of the geological and hydrogeological
environmental setting, including the Conceptual Site Model for the site;

e Section 4 - describes the development and implications in relation gas
management;

e Section 5 - provides a summary of the key findings, conclusions, and
recommendations including a proposed gas management strategy

In addition, supporting information is contained within the following Figures
and annexes:

e Figure 1 - Site Location Plan

e Figure 2 - Borehole Location Plan on Cut and Fill contours

e Figure 3a - Conceptual Site Model Pre Development Works
e Figure 3b - Conceptual Site Model Post Development Works
e Figure 4 - Extent of Engineering Clay Layer

e Stephen George & Partners Drawing 10-101 PO03 P1 - Site Plan

Annex A - Borehole Logs

Annex B - Gas monitoring Results
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2.1

2.2

2.2.1

SUMMARY OF SITE INVESTIGATION AND GAS MONITORING WORKS

INTRODUCTION

Two phases of site investigations have been completed at the site by ERM.
The initial investigation was undertaken between the 12th and 15t December
2016. The works included the drilling and installation of six boreholes across
the site, and a single round of soil gas monitoring which took place on the 23rd
December 2016.

An additional investigation took place between 26t and 31t January 2017,
whereby a further six soils bores were advances across the proposed ‘cut” area
of the site. All ERM boreholes were decommissioned during this period.

Prior to commencement of the intrusive site works, a fieldwork Health and
Safety Plan (HASP) was produced. Each intrusive investigation location was
identified as being clear of services by Subsight Surveys Ltd, a specialist
services tracing company.

INVESTIGATION STRATEGY

A total of twelve boreholes were advanced at the site during two phases of
works, in order to evaluate subsurface conditions. The initial investigation
was also completed to evaluate the potential presence of ground gas. The
boreholes were advanced using a solid-stem, air-blown rotary sampler
operated by Geotron Ltd to depths of up to 10 m below ground level (bgl). The
rationale for the locations of the boreholes was to provide coverage in the
footprint of the proposed buildings (covering the two layouts currently
defined).

During the initial phase of work, each of the six boreholes (BH01 to BH06)
were installed as monitoring wells using 50 mm pipe. Metal headworks were
installed to approximately 0.5m above the ground surface at each location.

The rational for the second phase of works was to further understand the
geological conditions at the site, including the presence and thickness of low
permeable strata within the ‘cut” area of the site; therefore no installations
were completed within the second phase boreholes (BH11 to BH16).

The locations of the boreholes are presented in Figure 2 and the geological logs
and borehole installation details are presented in Annex A.

Observed Sources of Impact

No visual or olfactory evidence of impact to either the soil or groundwater
was observed during fieldwork activities. No degradable organic matter, such
as wood fragments, rootlets, decomposing vegetation or organic rich
sediments, were encountered during the drilling works.
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231

SoIL GAS MONITORING

One round of soil gas monitoring at the installed wells was undertaken on the
23rd December 2016. All gas monitoring wells were monitored using a
GFM436 infra-red gas analyser for flow rate (1/hr), methane (CH,), carbon
dioxide (COy), oxygen (0O2), carbon monoxide (CO), hydrogen sulphide (H2S)
and air pressure.

The gas monitoring was undertaken during a period of relatively stable
atmospheric pressures of between 1020 (during monitoring on 234 December)
and 1024 (the day before 22nd December) with pressures of 1021 recorded on
the day following monitoring (24t December). Atmospheric pressure data
was obtained from www.wunderground.com.

Rationale

In confined conditions, ground gas can accumulate to form an explosive
and/or asphyxiating atmosphere. Methane is a flammable, colourless and
odourless gas and is potentially explosive in the range 5% to 15% by volume,
in the presence of oxygen of at least 13% by volume. In confined spaces,
carbon dioxide can displace oxygen and accumulate to form asphyxiating
conditions.

Ground gas concentrations were assessed against the guidance detailed within
CIRIA report C665 “Assessing Risks Posed by Hazardous Ground Gases to
Buildings”, 2015 British Standard “Code of practice for the design of
protective measures for methane and carbon dioxide ground gases for new
buildings” BS 8485:2015.

The guidance identifies that the assessment of risks from ground gasses
requires consideration of both gas concentrations and borehole flow rates
whereby the combination of the two can be used to define a characteristic
situation for a site based on the limiting borehole gas volume flow for
methane and carbon dioxide known as the Gas Screening Value (GSV).

The GSV is calculated by multiplying the borehole flow rate (1/h) by the gas
concentration (%). The maximum recorded methane concentration for each
borehole was used in the calculation of the GSV for methane, as this will
represent the “acute risk” scenario which may occur from ingress of potentially
explosive gas. The steady state carbon dioxide concentration is used in the
calculation of the GSV for carbon dioxide, as this will represent the ‘chronic
risk” scenario, which may occur due to toxic effect.

Guidance on remedial measures that may be employed to control gas
generation and migration is also provided within CIRIA report C665, BS
8485:2015.

The results from the soil gas risk assessment are represented in Table 2.3. For
the purpose of risk assessment, a flow of 0.1 1/hr and concentrations of 0.1 %
and 0.1 ppm (instrument detection limit) has been assumed, where no flow or
detected readings were noted.
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Table 2.3 Gas Results and Screening Risk Assessment

Gas Screening Value

Max SS ] Gas Hazard

Borehole (1;_1/(::) CHy CO; (302) (C?n) (Hz:l) (L/hr) Potential*
) (%) PP PP CH; CO, | (CIRIA C665)

BHO1 01 01 09 115 20 01 | 0.0001 | 0.0009 1 (VeryLow)

BHO2 0.1 01 08 181 10 0.1 0.0001 0.0008 i1 (Very Low)
BHO3 34 01 03 199 01 01 | -0.0034 i -0.0102 |1 (VeryLow)
BH04 01 01 06 194 01 01 | -0.0001 i -0.0006 1 (VeryLow)
BHO5 0.1 01 03 199 0.1 0.1 0.0001 0.0003 {1 (Very Low)
BHO06 3.4 01 05 194 0.1 0.1 0.0034 0.017 {1 (Very Low)

Notes:

Max Maximum

SS Steady State

Based on the available limited monitoring results, it is considered that the risk
to the future on site receptors via gas migration pathways from the site is very
low and no gas protection would be necessary based on the data above.

However it is recognised that peak potential gas conditions would likely occur
either in the event the active gas management system in the adjacent landfill
failed or a sudden and substantial drop in atmospheric pressure. As these
conditions cannot be monitored the assessment above is considered for
information purposes only and the gas management strategy for the site is
based on the CSM for the site plus precautionary protective measures.
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3.1

3.2

3.3

ENVIRONMENTAL SETTING

INTRODUCTION

The following Section describes the site’s location and environmental risk
setting using literature-based information. It includes a description of the
geology, hydrogeology and hydrology for the site which provides the physical
background for the Conceptual Site Model set out in Section 4.

The following published information sources have been used to complete the
environmental Site setting:

e  British Geological Society’s website; and

http:/ /mapapps.bgs.ac.uk/ geologyofbritain /home.html?location=521 %2
01TZ

e Environment Agency webpage ‘What's in Your Backyard?’
http:/ /maps.environment-
agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e

SITE LOCATION

The site is located off Leicester Lane, Enderby, Leicester, LE19 45A, within
undeveloped farmland. The site is predominately within a rural / agricultural
setting, and is bordered by the M1 to the east. A former landfill is located

250 m to the west, which is managed by Suez Recycling and Recovery UK Ltd
(Suez). A site location map is presented in Figure 1.

The current use of the site is as farmland. An archaeological survey
conducted through Leicester University has recently been completed at the
site. Current site activities are not anticipated to represent a significant risk of
contamination.

SURROUNDING AREA
The immediate surrounding area is occupied as follows:

e  North: agricultural fields and woodland, beyond which is the M69;

e South: directly adjacent to the south of the site is the development of a
road access junction on Leicester Lane into the proposed commercial
development area. This work is being conducted by Leicester County
Council. Beyond Leicester Lane are agricultural land and fields;

e  East: the M1 beyond which, are industrial and commercial properties
including a hotel; and

e  IWest: residential properties including a farm. Beyond which is a landfill,
managed by Suez Environment.
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3.4

3.5

3.5.1

The nearest residential properties are located immediately adjacent to the
western boundary of the site.

Approximately 100 m to the west of the site is the former Enderby Warren
Landfill site which is owned by Suez (formerly Sita). The location of the
landfill is within a former quarry that excavated Grano-diorite igneous rock
(South Leicestershire Diorite Complex) deposits (Diorite). The landfill is
understood to have received waste between 1981 and 2001, with the majority
of waste comprising of municipal waste collections from Leicester City &
Blaby District Councils, and as such will contain a large volume of
biodegradable waste, which can give rise to the production of landfill gas for a
number of years.

The landfill has been capped; however it is actively gassing with active gas
controls in place, which feeds into an energy generation system, as required
by the Environmental Permit that exists for the landfill. Gassing is expected to
continue for decades to come with the permit to remain until the gassing has
ceased and the landfill is shown by the operator to be fully stable.

The landfill is unlined at the base and sides i.e. there is no known
manufactured low permeability base or wall protection to prevent migration
of landfill gas (although the active gas management system should draw the
majority of gas to the surface for collection under normal operation). It is
understood that the landfill is bounded by a high permeability, gas venting
trench which is designed to vent any lateral migration but the depth of this
trench is unknown (but will not extend to the full depth of the waste).

SITE HISTORY

The earliest historical map from 1885 identifies the site to be used for
agricultural purposes until current day. The historical maps are presented

GRM report (1)-

GEOLOGY & HYDROGEOLOGY
Geology
Regional Geology

According to the BGS website (accessed 22th December 2016), Glaciofluvial
deposits comprising sands and gravel, underlay the site, excluding the north
western corner. This is further underlain by Glacial Till (Thrussington
Member), comprising gravel, sands, silts and clay. The Glacial Till is formed
of reddish brown, poorly sorted stones and matrix derived primarily from the
underlying Triassic rocks.

The bedrock geology underlying the site is the Edwalton member of the wider
Mercia Mudstone Group. The Edwalton member was deposited in the Triassic
Period within a monsoonal, hot, dry desert environment. This resulted in
dune and evaporite deposits, dominated by sand and muds deposited in

(1) GRM, New Lubbesthorpe Employment Zone; Project Ref: P7187; Dated: October 2015
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3.5.2

3.5.3

sabkha mudflat environments, interbedded with very fine-grained sandstone
formed during flash floods. Because of the variety and complexity of the
environment, deposits can vary laterally very rapidly.

The Edwalton member is described as red-brown and greenish grey dolomitic
mudstone and siltstone, containing significant amounts of mixed-layer
swelling clays, interbedded with very fine-grained sandstone (termed locally
as ‘skerries’) which are stronger, and more resistant to erosion and excavation,
than the mudstones and may contain perched water tables. Its thickness
ranges between 35 and 45 m.

Published information, describes the bedrock geology underlying the site
varying from north to south. The northern third of the site is depicted as
Edwalton sandstone, whilst the southern two thirds are depicted as Edwalton
mudstone. It should be recognised that these are not mutually exclusive and
were formed as part of the same environmental system, where the percentage
of mud/silt and sand will vary between beds within the group as well as
laterally within the same bed.

To the west of the site, deposits of South Leicestershire Diorite Complex were
once present, prior to being quarried. The Diorite is an igneous intrusion of
silica poor magma. The magma intrusion rose through the underlying
Cambrian to Ordovician Shale Groups, and was subsequently unconformable
overlain by the younger Triassic strata or Quaternary superficial deposits.

Hydrogeology
Regional Hydrogeology

According to the Environment Agency website (accessed 22th December 2016)
the superficial deposits are classed as a Secondary A aquifer. Secondary A
aquifers are described by the Environment Agency as ‘permeable layers capable
of supporting water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally aquifers
formerly classified as minor aquifers’.

The Edwalton Member (Mercia Mudstone Group) has been classified as a
Secondary B aquifer. Secondary B aquifers are described by the Environment
Agency as ‘predominantly lower permeability layers which may store and yield
limited amounts of groundwater due to localised features such as fissures, thin
permeable horizons and weathering. These are generally the water-bearing parts of the
former non-aquifers’.

The Environment Agency website indicates that the site is not located within a
groundwater source protection zone and is not located within a groundwater
nitrate vulnerable zone.

Hydrology

According to the local Ordnance Survey Maps, the nearest surface water
feature to the site, is a small unnamed pond, located within woodland
approximately 160 m northeast of the site. This pond feeds a minor unnamed
water course which flows towards the north.
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3.6

3.6.1

3.6.2

According to the Environment Agency website the site is not located in a flood
risk area.

FIELD OBSERVATIONS
Observed Geology

The ERM intrusive investigation encountered competent, soft to firm,
gravelly, clay at all locations across the site. The thickness of this uppermost
layer varies between 1.0 m (BH03) and 6.0 m (BHO05 and BH13).

Mudstone / weathered mudstone was encountered at each location, at depths
between 1.8 m bgl (BHO1) and 7.5 m bgl (BH04). Sandstone was identified,
interbedded with the mudstone at BHO01, BH02, BH03, BH04, BH06, BH12,
BH13 and BH14 and the shallowest sandstone bed was encountered at 2 m bg]l
at BH16. Sandstone was not present in BH05, BH11, BH15 and BH16.

Observed Hydrogeology

During the initial phase of works, groundwater was encountered at five of the
six locations, excluding BHO6. Perched groundwater was observed seeping
into the hand dug pit within BH02 and BHO3 at 1.3 and 1.5 m bgl respectively.

Deeper perched groundwater strikes were recorded between 6.5 m bgl and
8.8 m bgl across each of the five boreholes, corresponding with sandstone
horizons (BHO01 and BHO02), just below the sandstone within mudstone (BHO03)
and weathered mudstone (BH04 and BHO5).

During the second phase of works perched groundwater strikes were
encountered at 6 m bgl and 7 m bgl at BH12 and BH13 respectively, both
strikes were encountered within sandstone strata.

The groundwater strikes correspond with the sandstone or weathered
mudstone horizons with the resting groundwater level rising between 1.3 and
5.5 m above the groundwater strike, other than at BHO05.

The large variation in groundwater depths indicates that there is no
continuous groundwater body underlying the site, and that the encountered
groundwater is perched and predominantly located within the more
permeable sandstone lenses.
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4.1

4.2

4.2.1

4.3

REVISED CONCEPTUAL SITE MODEL

INTRODUCTION

The following Section highlights the potential sources of ground gas impact on
site, from the adjacent off-site landfill and identifies potential receptors and
plausible pollutant linkages in the context of the site setting and commercial
land use. The Conceptual Site Model (CSM) pre development of the site is
presented in Figure 3a.

SOURCES
Potential Primary Sources

Primary sources are man-made activities that have the potential to introduce
contamination into the ground.

Based on the information gathered with respect to the current on and off site
activities and the history of the site and the surrounding area, the following
are considered to be potential primary sources of potential impacts ground
gas impacts:

On-Site

It is not considered that current or historical site activities have affected land
quality at the site.

Off-Site

As described previously to the west of the site is the former Enderby Warren
Landfill site which is owned by Suez (formerly Sita). The landfilling occurred
in an exhausted Diorite quarry. Information provided by Environment
Agency describes the landfill to extend to a depth of up to approximately 60 m
bgl, which does not include an engineering basal or sidewall containment
system. It is understood that the landfill received waste between 1981 and
2001, with the majority of waste comprising of municipal waste collections
from Leicester City & Blaby District Councils, and as such will contain a large
volume of biodegradable waste, which can give rise to the production of
landfill gas for a number of years.

The landfill has since been capped with an engineered capping layer and an
active gas system is in place to collect gas generated within the landfill, with
energy generation, taking place as required by the Environmental Permit that
exists for the landfill.

POTENTIAL RECEPTORS

Potential receptors of ground gas impact at the site are discussed below.
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4.3.1

4.3.2

4.4

Human Health

On-Site Human Health

Given the proposed commercial land use, the primary human receptors are
likely to be on-site working adults.

Property

The proposed redevelopment of the site will introduce two large commercial
units, which are considered to be significant sensitive receptors.

POTENTIAL PATHWAYS

Potential pathways of exposure to on-site personnel include from the
migration of soil gasses into buildings or outdoors, through preferential flow

pathways such as:

e lateral migration of gasses through sufficiently permeable strata;
¢ lateral migration of gasses through bedding;

e vertical and lateral migration of gasses through cracks and fissures within
low permeable strata (if a pathway then considered to be at low flow rates
and volumes); and

¢ lateral migrations through service corridors and service penetrations.

The foundations for the buildings proposed at the site are raft/pad rather than
piled. Therefore pathways through piled foundations penetrating clay /
mudstone do not exist.
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5 THE DEVELOPMENT AND IMPLICATIONS IN RELATION TO GAS
MANAGEMENT

As part of the development works at the site, a significant cut and fill exercise
will take place. Material from the elevated southern area of the site will be
‘cut’ and reused to ‘fill” the northern area of the site. Figure 2 includes the cut
and fill contours for the site.

The conceptual site model discussed in Section 4, has identified that potential
gas migrations will be through potential pathways such as, high permeable
strata, bedding plans and potential cracks and fissures within the underlying
geology, and therefore there is a potential for underlying ground gas to
migrate to the proposed building development.

The geological field assessment completed as part of these works has
identified that a significant amount of low permeable strata underlying the
majority of the site. Table 5.1 below summaries the geological condition
underlying the site (with column showing the thickness of clay / mudstone
present, from the formation level down, after the cut has occurred).

Table 5.1 Encountered Geology assessed against the ‘Cut’ Operation

Initial Sand/ Thickness
Deeper Standing  Standing . of Clay/
. Clay/ Sandstone Thick-
. Elevation . Mud- Water Water Mudstone
Location Mudstone (Skerrie) ness of
(m AOD) stone Level (m Level (m after cut/
Zone (m Band (m Cut (m) .
bgl) bgl) (m bgl) bgl) AOD) fill (m
& bgl)
BHO1 77.62 0-8.0 8.0-9.0 9.0 - 10* 2.59 75.03 Fill 8.0
BHO02 75.21 0-6.8 6.8-8.5 8.5 -10* 6.2 69.01 Fill 6.8
BHO03 76.47 0-75 7.5-8.0 8.0 - 10* 7.96 68.51 Fill 75
BHO04 75.85 0-95 9.5-9.7 9.7 - 10* 1.09 74.76 Fill 95
BHO05 81.68 0-10* n/a n/a 8.76 72.92 2.9 4.6
BHO6 80.76 0-5.0 5.0-8.2 8'120(1_ n/a n/a 2.3 2.7
BH11 79.809 0-7.0 n/a n/a n/a n/a 0.8 6.2
45-6
BH12 80.042 0-42 42-45& & 6.3 - 6 74.042 1.5 2.7
6-6.3
7.5

BH13 80.517 0-6 6-7.5 n/a 7 73.517 15 45
BH14 80.840 0-48 48-8 n/a n/a n/a 2 2.8
BH15 80.445 0-85 n/a n/a n/a n/a 25 6.0
BH16 82.155 0-2 2-45 45-95 n/a n/a 33 -1.3

Notes
* Borehole terminated at 10 m bgl
m bgl metres below ground level

The northern “small” unit (Unit 2 - where BHO1 and BH02 are located) and the
northern area of the southern “large” unit (Unit 1 - BH04 location) benefit
from considerable underlying low permeability strata (6.8 to 9.5 m) and are
also in areas of fill (i.e. none of this cover will be removed).

The southern area of Unit 1 (BHO05 to BH06, BH11 to BH16), which is in an
area of cut, has between 4.2 and 10.0 m of low permeable clay/mudstone
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before permeable Skerrie sandstone bands are encountered at 7 of the 8
locations. The exception is BH16 where there is only 2 m of low permeable
strata. This is located within the highest area of the site and the cut is greatest
at 3.3 m. Therefore in this localised area, after excavation to formation level,
there will be no low permeability cover present. Every other location has of
minimum of 2.7 m of low permeable cover after cut.

Figure 4 shows the investigation locations, the cut / fill contours and a
conservative assessment of the area that may not benefit from the natural low
permeability deposits (based on adjacent boreholes and the contours) post cut.
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GAS MANAGEMENT STRATEGY

Based on the findings of the further assessment work it is concluded that, for
the majority of the site, no plausible pathway exists between the permeable
strata at depth, which could potentially contain gas in worst case condition of
a failed gas collection system on the landfill/substantial drop in atmospheric
pressure, and the buildings and services on-site as a consequence of the
substantial thicknesses of low permeability clay / mudstone strata that exist
from the surface downwards.

However in the area of the southwest corner of the large building, following
the cut operation, no low permeability strata will remain i.e. the building
would be directly founded on permeable strata. Figure 3a shows the CSM for
the developed site in this scenario.

To address this potential pathway it is proposed to overdig the area shown on
Figure 4 by one metre depth and then replace it with engineered clay layer
placed in accordance with the Highways Specification (Series 600). Figure 3b
shows a revised CSM following placement of this clay liner. This measure has
been discussed with the EA and agreed.

In addition, as a further precautionary measure to reflect the worst case gas
scenario, the following gas protection measures (in accordance with BS
8485:2015) should be incorporated in all buildings on site:

e Structural Barrier Floor and substructure design: Cast in situ monolithic
reinforced ground bearing rate or reinforced cast in situ suspended floor
slab with minimal penetrations; and

e Gas Resistant Membrane Protection element/system: multi-layer
reinforced LDPE membrane with aluminium core, taped and jointed that is
verified in accordance with CIRIA C735.

Services that could convey gas into a building e.g. foul or storm drainage
systems or ducting should be vented externally to the buildings (e.g. with
venting manhole covers). All services that enter a building should ideally
break ground outside the concrete raft and enter the building through the side
of the building. Where this is not possible services should be appropriately
sealed where they enter a building. As a further precautionary measure
appropriate safe working systems should also be adopted before workers
enter any drains, sewers or other confined spaces at the site for maintenance,
inspection or other purposes.

To ensure compliance with the Gas Management Strategy a Gas Protection
Measures Implementation Plan should be prepared and approved by the
Planning Authority prior to building construction works commencing. This
should include quality assurance and validation measures to be completed to
ensure the measures are appropriately specified and implemented. An
appropriate validation report should also be prepared and approved by the
planning authority prior to occupation of a building.

ENVIRONMENTAL RESOURCES MANAGEMENT LUBBESTHORPE 0383453

16



Figures



—

SITE
LOCATION

N Figure 1
PR Site Location Plan
Kilometres Lubbesthorpe, LE19 4AS
SIZE: A4 VERSION: A
SCALE: 1:100,000 DRAWN: MTC
PROJECT: 0383453 CHECKED: PB Goodman
DATE: 10/02/2017 APPROVED: ADS

PROJECTION: British National Grid

SOURCE: Reproduced from Ordnance Survey digital map data. © Crown
copyright, All rights reserved. 2017 License number 0100031673.

Path: P:\Projects\0383453 Goodman Lubbesthorpe.CIY\GIS\MAPS\00383453_SiteLocation_A01.mxd




@ Phase 1 Borehole
@ Phase 2 Borehole

D Site Boundary

0O 20 40 60 80 100

Figure 2
Borehole Location Plan

T
Metres A Lubbesthorpe, LE19 4AS
SCALE: See Scale Bar VERSION: A
SIZE: A4 DRAWN: MTC
PROJECT: 0383453 CHECKED: PB

DATE: 15/02/2017

APPROVED: ADS

PROJECTION: British National Grid

Goodman

SOURCE: Reproduced from Ordnance Survey digital map data. © Crown
copyright, All rights reserved. 2017 License number 0100031673,

Path: P:\Projects\0383453 Goodman Lubbesthorpe.CIY\GIS\MAPS\00383453_BoreholeLocationPlan_A01.mxd




Potential explosive
atmosphere & asphyxiation

X%
XK
Potede!
SRS
3
RS

XX
9%,
%
55
X

&
100

KRR
Padetele!
SXRRRIKKIIKS
0K

XX
XX
K

<
00 0.0.0.9:9.0 0.9,

00009099,

90969 %%:% 9090969 9.9:9%% 000.:00 90%9%% 00000: %
b

00,0000,
9:9:9:9.9.9,
%’ R
SIS

XX
SRRRRR
8
%
RRRRRRRRK

QRS

DeS0%0:
5%
%%

SRR
XD XXX X XXX
XX

e

O
0. 09:0.0.9.9,

KKK
0. 09:0.0.0.9.9,

%
20202

R
R
DoSedeted

RRRRK

X
o
o
00
L

R
XS
IRR

00:0:0.0:9:9.9.9

O 0 0.0 0 099099,
SR

X
000
X

225K

<

202020020202

909096099,
X

00%%%
.0.:’00000000
909
XD

:’0 Q

55
2258
KKK
3RS
&
SRS

&
&
5

KX
0%

CRRRRS

%

Potential explosive
atmosphere & asphyxiation

Il Sealed service entries

[ Service corridors

==== Concrete slab incorporating vapour resistant membrane
Landfill

High permeable strata (Skerries bands)

Low permeable strata (Clay / Edwalton mudstone)

Foul sewer drainage channel

Discontinuous perched groundwater, associated
with weathered and high permeable strata

® 06 00 ©

Lateral migration through high permeable
intervening strata

Lateral migration along bedding

Potential vertical migration through
cracks & fissures

Low permeable strata restricting
gas migration

Vapour membrane with building
restricting gas migration

Figure 3a

Revised Conceptual Site Model,
Pre-development

Lubbesthorpe, Leicester Lane, LE19 4AS

SCALE: Not to Scale
SIZE: A4

PROJECT: 0383453
DATE: 13/02/2017

VERSION: A
DRAWN: MTC
CHECKED: CIY
APPROVED: ADS

i Goodman

At

ERM

0383453_CSM_PreDev_A01.cdr



	1. Introduction
	1.1 Background
	1.2 Objectives
	1.3 Approach

	2. Site And Area Description
	2.1 Location
	2.2 Site and Area Description

	3. Environmental Setting
	3.1 Geology
	EWL Boreholes
	Lubbesthorpe Phase 1 Employment Area Investigation 2016
	BWB Boreholes, July 2019

	3.2 Hydrogeology
	3.3 Hydrology

	4. Enderby Warren Landfill
	4.1 Landfill History and Pertinent Details
	4.2 Previously Reported Landfill Gas Generation, Collection and Potential for Off-Site Migration

	5. Conceptual Model, Potential landfill gas migration linkage evaluation and risk assessment
	5.1 Introduction
	5.2 Identified Receptors
	5.3 Potential Pathways
	5.4 Linkage Evaluation Summary and Risk Assessment
	5.5 ERR Design and Construction Considerations
	5.5.1 Relocation of Treatment Compound
	5.5.2 Construction Phase Mitigation Measures
	5.5.3 Operational Phase


	6. Conclusions and Recommendations



