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Executive Summary

Site
Investigation

The investigation involved:

Inspection of the Phase | Geo-environmental Assessment Report.

3 no. mini-percussion boreholes (WS01 to WS03).

4 no. rotary boreholes (BH1 to BH3, including BH1A).

Installation of 3 no. combined gas and groundwater monitoring wells.
Geotechnical and contamination related testing.

Ground gas and groundwater monitoring.

Ground
Conditions

Made ground was recorded below the majority of the site to depths of between
1.0m and 2.0m. Dark grey sand was also noted within WS02 (central east part of
site) between 1.8m and 2.0m, which was considered to be potentially attributable
to residual grout from previous remedial works.

An exception was noted within BH1 and BH1A, sunk within the north-eastern
corner of the site to target the indicative location of the former open-cast high
back wall. Within BH1 made ground comprising gravel and cobbles and sandstone
and mudstone was recorded up to >6.4m, which is considered to be associated
with engineered fill utilised to backfill the former open-cast.

Within BH1A mudstone and sandstone colliery spoil was also noted to a depth of
9.00m (or 65.60m AOD) overlying sandstone bedrock. From previous information
relating to the former open-cast, as workings included extraction of both the High
Main and Metal coal seams, it is understood that this resulted in a basal depth of
the open-cast working to between 51.9m to 57.6m AOD.

Therefore, as made ground within BH1A was only recorded to a depth of 65.60m
AOD it is considered this borehole was likely sunk on the high-back wall. This is
potentially corroborated by general ground conditions noted this borehole location,
which recorded workings and grouted gravel considered to be attributable to the
Metal coal seam at depths of between 15.90m to 16.50m, or 58.70m to 58.10m
AOD, which concurs with the indicated basal depth of the open-cast workings.

Natural superficial (drift) deposits were noted to generally limited in thickness
where present below the site. In general, these deposits were noted to depths of
between 1.80m and 4.00m, generally comprising loose to dense sand, gravel and
cobbles of sandstone. Exceptions were noted within WS02 and BH1A where
superficial deposits were noted as absent to depths of 1.80m and 9.00m.

Sandstone bedrock was generally noted at ‘rock-head’ level below the majority of
the site from depths of between 1.80m and 4.00m. An exception to this was noted
within BH1A sunk within the north-eastern corner of the site where sandstone
bedrock was noted from a depth of 9.00m, with this position considered to be
potentially located on the former open-cast high back wall.

At the locations of BH1A, BH2 and BH3, the initial sandstone bedrock deposits
were in-turn underlain by inter-bedded sandstone and mudstone deposits, with
evidence of mine workings and/or intact coal recorded considered to be
attributable to the High Main, Metal and Five Quarter coal seams.

Groundwater

No groundwater was identified within the exploratory hole locations indicating the
absence of a shallow continuous groundwater table (surface) below this site. In
addition, during groundwater monitoring all of the wells were noted as being to be
dry. It should be noted that groundwater levels vary seasonally and that a higher
water table than recorded could occur.
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Open-Cast
Operations

Boreholes BH1 and BH1A have confirmed that the former open-cast working
extends below the north-eastern corner of the site, and within the footprint of the
proposed building within this area, with BH1A also considered to have been likely
sunk on the high back wall of this feature.

During the investigation works access was prohibited within the north-eastern site
area to undertake further investigation works to aid in determining the extent of
the former high back wall. However, as indicated on Drawing G004, it can be
seen that the boundary of the former open-cast working extends below the
eastern extent of the proposed building located within the northern site area.

Mining

Shallow coal workings within the High Main and Metal coal seams have been
identified below the majority of the site located out-with the extent of the former
open-cast working. Within BH2 probable workings within the High Main seam were
also noted from 3.0m depth indicating the potential for workings in this seam to
have migrated to and/or within close proximity to ‘rock-head’ level below the
central site area.

Within the majority of boreholes which intersected the High Main and Metal coal
seams, evidence of grout was identified confirming remedial works have been
undertaken to treat these seams below the site. However, for the High Main seam
voiding was noted within this grouted seam with loss of flush and limited recovery
also evident, indicating that localised voids still remain.

From Drawing GOO4 it can also be seen that no remedial grouting works are
indicated as having been undertaken for either the High Main or Metal seams
along the western boundary of the site. Therefore, stabilisation by drilling and
grouting of the mine workings in the High Main and Metal are recommended along
the western boundary to facilitate the development.

Due to localised voiding noted within grouted areas of the High Main seam, as
part of the recommended remedial works along the western boundary it may also
be prudent to undertake further re-grouting of this seam where present below site
as a whole to ensure an absence of risk at the surface through localised void
migration, and to also negate the risk to future foundations to be sunk down
through these materials.

During the investigation works no evidence of intact coal and/or workings
considered to be attributable to the Five Quarter seam were identified below
majority of the site. However, within BH1A workings considered to be attributable
to the Five Quarter seam were noted at depths of between 23.1m to 24.0m below
current ground levels, and thickness of 0.90m.

Based on the results of the investigation works a conservative rock cover ratio of
7.3 has been calculated at BH1A. These results indicate that there is insufficient
rock cover between the base of the former open-cast working to mitigate against
any void migration from the Five Quarter seam.

Therefore, it is considered that workings within the Five Quarter coal seam
represent a potential risk to the proposed building within the northern site area
through void migration towards the termination depth of proposed piled
foundations sunk to the base of the open-cast working. Subsequently, stabilisation
by drilling and grouting will be required within the Five Quarter seam for the
proposed building across the northern site area.
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Gas Monitoring

The results of the ground gas monitoring indicate increased levels of CO, have
been recorded up to 8.7% v/v. Therefore, it is considered that as a minimum gas
protection measures in accordance with BS8485:2015 Characteristic 2 (CS2) will
be required for this site.

Radon protection measures are not required for the proposed development.

Contamination

No levels of contaminants have been identified, which exceed current assessment
criteria based upon a future residential end use. In addition, due to the low
concentrations of determinands, the risk to controlled waters is considered to be
negligible. Therefore, no remedial measures are considered necessary for this site
with regards human health and/or controlled waters.

Foundations

Due to the nature of the proposed development and variable nature of shallow
ground conditions below the site, piled foundations are considered to represent
the most viable solution, terminating within competent bedrock deposits.

Southern and Central Site Area - For the proposed buildings located within the
southern and central site areas, and out-with the extent of the former open-cast
working, due to the presence and condition of workings within the High Main
seam at shallow depth below these areas, it is recommended that piles be taken
down through this seam, to be founded within competent bedrock strata at
indicative depths of around c.8-10m below ground levels.

However, foundations for these areas of the site are subject to completion and
review of the information from the recommended remedial (grouting) works
outlined within the Mining Assessment.

Northern Site Area - For the proposed building across the northern site area, to
ensure foundations are based wholly within similarly competent strata it is
recommended that piled foundations for the eastern extent of the proposed
building are taken down to the base of the former open-cast working at an
indicative depth of around ¢.16.5m below current ground levels.

For western extent of the northern building, located out-with the extent of the
former open-cast working, due to the presence of voiding noted within the High
Main and Metal coal seams below this area of the site, it is recommended that
piled foundations be taken down through both the High Main and Metal coal
seams, resulting in piles being based at a similar depth for the northern most
building as a whole.

However, as shallow coal workings within the Five Quarter seam have been
identified within influencing distance of the base of the former open-cast working,
with this seam not treated as part of previous remedial works, the above solution
is subject to the completion and review of the recommended remedial (grouting)
works as outlined within the Mining Assessment.

Appraisal

Offsite Disposal of Materials — Generally low levels of contaminants were
recorded for made ground samples screened as part of the investigation works
indicating these materials could potentially be characterised as Inert for disposal.

However, due to the nature of these materials, i.e. made ground with demolition
related material, with topsoil associated with the capture garden within the
southern site area, there is a potential that some of these materials may be
classified as either Non-Hazardous or Stable Non-Reactive Hazardous waste.

Sulphate attack on buried concrete — Buried concrete should be designed to
BRE Design Sulphate Class DS-1 with an ACEC classification AC-2z.
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1 INTRODUCTION

1.1 3e Consulting Engineers Ltd (3e) were commissioned by Karbon Homes Ltd to carry
out a Phase Il Geo-Environmental Assessment for a proposed development located between
Buckingham Street and Corporation Street in Newcastle Upon Tyne. Development proposals
include the construction of three new residential apartment blocks, with associated hard and

soft landscaping, as indicated on the outline plan included as Appendix A.
1.2 The objectives of this assessment are:

e To investigate near surface soil and groundwater conditions.

e To determine the potential risks posed by any ground or groundwater
contamination and provide recommendations on remedial measures to manage
such risks.

e To assess the potential impact of subsurface and open-cast mining operations on
the development.

e To assess the risk posed by hazardous ground gases.

e To provide advice relating to geotechnical issues associated with the site.

e To provide foundation recommendations.

1.3 Fieldwork was undertaken between 17" and 28" June 2019 and comprised 4 no.
rotary open-hole and cored boreholes (referenced as BH1 to BH3, including BH1A) and 3no.
mini percussive boreholes (referenced as WS01 to WS03), with associated sampling and
testing. In addition, where applicable reference has also been made to a series of exploratory

holes sunk on and immediately adjacent to this site by Norwest Holst in 2009.

1.4 As part of this assessment a review has also been made of the previous Phase | Geo-
Environmental Assessment completed for this site by 3e (Report Ref: P17-262/P1, October

2019), with a summary included in Section 3.

15 This report presents the factual information available during this appraisal,
interpretation of the data obtained and recommendations relevant to the scope of works
outlined above. It has been assumed in the production of this report that the site is to be

redeveloped for a residential end use.
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1.6 Responsibility cannot be accepted for any conditions not revealed by this investigation
and which have not been taken into account by this report. Any diagram or opinion relating to
site geology, contamination or other spatially variable features between or beyond
investigation positions is conjectural and provided for guidance only. Confirmation of ground

conditions between exploratory holes should be undertaken if deemed necessary.

1.7 Evaluation of ground gas and groundwater is based on observations made at the time
of the investigation and any monitoring visits, but it should be noted that levels may vary due

to seasonal effects.

1.8 References to possible asbestos containing material made within this report do not
constitute an asbestos survey. 3e are not asbestos specialists and cannot provide specific
asbestos risk assessment advice, it is recommended that the Client appoints an asbestos

consultant to advise on any matters relating to asbestos.

1.9 This report has been prepared for Karbon Homes Ltd. No other third party may rely
upon or reproduce the contents of this report without the written approval of 3e. If any
unauthorised third party comes into possession of this report, they rely on it entirely at their

own risk and 3e do not owe them any Duty of Care or Skill.
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2 THE SITE

Location and Description

2.2 The site, centred on National Grid Reference 423910, 564260, is located to the west of
Newcastle upon Tyne city centre and is situated between Buckingham Street to the west and

Corporation Street to the south. A site location plan is included as Drawing GOO1.

2.3 The site is irregular in shape, occupies an area of approximately 0.44Ha and is
currently divided into two separate areas. During the investigation works the northern site
area was being utilised for the storage of material for the wider Science Central development
area, which included several stockpiles of material comprising topsoil, clay and demolition
related materials. In addition, pipe materials, Heras fencing, pallets and electrical equipment
were was also present within the northern area of the site, with on-going movement of

material to and from the site occurring owing to its on-going usage.

2.4 No permanent structures or hard-standing was present across the majority of the site,
with the exception of the western edge of the site which incorporates part of a pedestrian
pathway and tarmac hard-standing associated with the adjacent Buckingham Street. In
addition, a number of trees and walls are also located within this area, with numerous
services present within the pedestrian pathway and road. Due to restrictions associated with
the active pathway and road no investigation works were completed within this area of the
site. A plan showing the indicative site boundary in relation to existing usage is included as

Drawing G003 (Topographical Survey with Proposed Overlay).

2.5 The southern site area is also occupied by a ‘Carbon Capture Garden’, which
comprised an abundance of floral plants and is generally separated from the northern site
area by Heras fencing. A track comprising wood chippings leads into the garden from the
south-eastern corner of the site and terminates in the west where an open seating area is
located comprised a large central wood table surrounded by log benches. Beyond the seating

area was noted to be a small planting bed and garden feature.

2.6 The southern site area is bounded by mesh fencing. The northern boundary of the site
is generally delineated by temporary hoarding, which separates the site from the wider
‘Science Central’ development area. Heras fencing currently bounds the perimeter of the

south-eastern boundary of the site, which is situated adjacent to Oystershell Lane.
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2.7 During the investigation works site levels were generally noted to reduce gradually to
the east, however, a steeper gradient change was noted within the southern extent of the site
from west to east. The topographical survey undertaken on the site by Landform Surveys in
2017, recorded the highest elevation of 78.74m Above Ordinance Datum (AOD) within the
western extremities of the site, with a lowest elevation of 71.75m AOD noted within the

north-eastern corner of the site.
2.8 The adjacent land use is as follows:
e North: Science Central development site (reclaimed former opencast site)

e East: Oystershell Lane leading to Science Central development site

(reclaimed former opencast site).

e South Corporation Street leading to mixed commercial properties.
e West: Buckingham Street leading to commercial properties.
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3 SUMMARY OF PHASE | GEO-ENVIRONMENTAL ASSESSMENT

3.1 The following section provides a brief summary of the Phase | Geo-Environmental
Assessment undertaken by 3e as referenced in Section 1. As part of the Phase | report,
reference was also made to previous reports completed for the site and wider Science Central
development area along with previous exploratory holes sunk on and immediately adjacent to
this site by Norwest Holst (NH) in 2009.

Site History

3.2 The earliest recorded history (c.1862) records the site to be occupied by numerous
unnamed buildings (possibly mixed residential and commercial properties) located between
Buckingham Street and Oystershall Lane. Between ¢.1921 and 1937 all buildings previously
occupying the site have been demolished to make way for residential housing with associated
areas of soft landscaping and hard-standing. Between 1970 and 1982, all buildings had been

demolished and the land is recorded as cleared.

3.3 Within relatively recent history the north-eastern extent of the site has also been
subject to opencast coal operations, which occurred across the majority of the wider Science

Central development area.

Geology

3.4 Geological plans record Glacial Till superficial deposits to underlie the site, with

bedrock deposits recorded to comprise Carboniferous Middle Coal Measures formation.

3.5 NH carried out extensive previous ground investigation works for the wider Science
Central development area in 2009, prior to the open cast operations, which included a number
of exploratory positions sunk on and immediately adjacent to this site comprising; 9no.
mechanically excavated trial pits (referenced as TP’s 125 to 128, TP's 131 to 133, TP136 and
TP137) and 3no. cable percussive and rotary boreholes (referenced as BH120, BH121 and
BH122A). The locations of the previous exploratory positions sunk by NH can be seen on
Drawing G002 (Exploratory Hole Location Plan) with copies of the record sheets included in

Appendix B.
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3.6 During previous investigation works completed by NH, made ground was recorded
below the site to depths of between 0.30m and 2.80m, comprising mixed gravels and clay
materials. In addition, an increased thickness of made ground was also noted within TP133

sunk immediately south-east of the site to a depth of 3.80m.

3.7 The made ground was recorded to be underlain by natural superficial deposits
comprising clayey gravelly sand or sandy clays to depths of between 1.50m and 3.00m, which
was in turn generally underlain by sandstone bedrock from depths of between 73.85m AOD
and 71.13m AOD. An exception to this was noted within BH122A where a thin 0.20m band of
intact coal was recorded at ‘rock-head’ level. However, it should be noted that previous
investigation works completed by NH were undertaken prior to completion of more recent

open-cast operations, details of which are summarised further in the following sub-sections.

Coal Mining

3.8 Based on BGS and CA data, the High Main seam is recorded to sub-crop beneath the
south-eastern site area, trending in a NE-SW direction and dipping in a north-western
direction below the site. In addition, the Metal coal seam is recorded to sub-crop around
100m to the south-east, whilst the Five Quarter and Main coal seams are recorded to sub-
crop approximately 200m and 310m to the south-east respectively, with all of these seams

dipping below the general site area.

3.9 Based on BGS data, the Five Quarter and Main coal seams are recorded to be
‘impoverished’ in the local area. However, previous investigation works completed by NH for
the wider Science Central development area recorded the Five Quarter seam as worked
around 400-600m south-east of this this site. Where encountered the deeper Main seam was

noted to be and intact / unworked in boreholes.

3.10 In summary, following a review of desk based information available for this site, the
sequence of coal seams (shallowest to deepest) as summarised below, is considered to be
generally applicable to this site, with the High Main coal seam potentially absent below the

south-western boundary of the site beyond the inferred out-crop location.

e High Main (E) - Extensively worked at shallow depth below the site.
e Metal (F1) — Worked at shallow depth below the site.
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e Five Quarter (F2) - Recorded as impoverished on BGS plans although workings
within this seam are recorded around 400m-600m south-east of the site. If
workings are present within this seam they may be located within influencing
distance of the surface and/or proposed foundations.

e Main (G) — Recorded as impoverished on BGS plans with previous investigation
works identifying this seam as wholly intact where encountered. Low risk
considered to the development associated with this seam. In addition, from
previous investigation data this seam is anticipated to be beyond a depth below

the site to represent a risk at the surface and/or to future foundations.

3.11 In addition to the above, from the CA report obtained for this site as part of the Phase
I assessment, workings within the Harvey (N), Brockwell (S) and Three Quarter (R) coal
seams are also recorded below the site at depths of between 166m and 224m. However,

these are considered to be too deep to represent a risk to the development.

3.12 Based on available CA data, the site is also recorded as being within a designated high
risk development area of probable unrecorded shallow coal workings, likely associated with

unrecorded workings in the High Main, Metal and possibly the Five Quarter coal seams.

3.13 As part of the preliminary mining assessment included within the Phase | report a
review was made of previous borehole logs completed on this site and as part of the wider
Science Central development area, with a summary of the findings provided below specific to

the High Main, Metal and Five Quarter coal seams:

High Main Coal Seam

3.14 As part of the previous investigation works completed by NH, 3no. cable percussive
and rotary boreholes were completed on and immediately adjacent to this site (BH120, BH121
and BH122A). These investigation works recorded sandstone bedrock deposits were recorded
at ‘rock-head’ level below the general site area from depths of between 3.00m and 4.10m.
Within all three of the boreholes completed by NH evidence of workings within the High Main
seam were recorded in the form of cavities and broken ground, as summarised on the

following page.

e BH120 — Cavity and workings considered to be attributable to the High Main seam
recorded at depths of between 5.60m and 8.20m (70.65m to 68.05m AOD), and
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thickness of 2.60m.

e BH121 — Collapsed workings and non-intact gravel considered to be attributable to
the High Main seam recorded at depths of between 6.30m and 9.40m (71.24m to
68.14m AOD), and thickness of 3.10m. In addition, ‘open workings were also
noted at this location between 5.10m to 5.30m depth (0.20m in thickness) which
are potentially associated with void migration / collapse of workings within the
underlying High Main seam.

e BH122A — Cavity and collapsed workings considered to be attributable to the High
Main seam recorded at depths of between 3.20m and 7.20m (71.65m to 67.65m
AOD), and thickness of 4.00m. In addition, a thin band of intact coal was also
noted at ‘rock-head’ level and forming the roof of identified workings within this

borehole at depths of between 3.00m and 3.20m (0.20m in thickness).

3.15 In addition to the above, reference was also made to boreholes undertaken across the
wider Science Central development area which identified significant evidence of historical
workings within what is considered to be the High Main coal seam. Historical borehole records
within the surrounding area of the site generally record the base of the High Main Coal seam
at depths of between 68.81m AOD and 65.48m AOD.

Metal Coal Seam

3.16 Based on the previous boreholes undertaken on and immediately adjacent to this site
by NH, intact coal was recorded at depths of 18.10m and 18.80m (58.15m to 57.45m AQOD),
17.40m to 18.05m (60.14m to 59.48m AOD) and 16.33m to 16.90m (58.52m to 57.95m
AOD), ranging in thickness between 0.57m and 0.70m, which were considered to be
attributable to the Metal coal seam. The boreholes undertaken across the wider Science
Central development indicate evidence of historical workings (e.g. broken ground / voiding)
within what was considered to be the Metal coal seam, with nearby historical boreholes

recording the base of the Metal seam at depths of between 58.37m AOD and 57.20m AOD.

3.17 In summary, from available data it was considered that there was a potential for
unrecorded historical workings within the Metal coal seam to extend below the site at shallow
depth and as such it was recommended that further investigation works were undertaken

within the site to further assess the risk in this regard.
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Five Quarter Coal Seam

3.18 The Five Quarter seam was not encountered within any of the previous boreholes
sunk on and immediately adjacent to this site by NH to depths of between 18.70m to 22.00m;
or 54.55m to 56.15m AOD. Therefore, in order to aid in assessing the potential risk to this site
from possible unrecorded workings in the Five Quarter seam reference has been made to

additional boreholes undertaken by NH across the wider Science Central development area.

3.19 In summary, following a review of boreholes undertaken to the east of the site,
evidence of historical coal workings within what was considered to be the Five Quarter coal
seam were recorded to depths of between 46.57m AOD and 40.93m AOD.

3.20 For the remainder of the wider Science Central site where the Five Quarter seam was
encountered at depths of between 48.35m AOD to 44.13m AOD, it was generally noted as
intact and unworked. However, anecdotal evidence obtained since completion of the Phase |
report, relating to the wider Science Central development, indicates that for all buildings
located within the extent of the former open-cast working probing and grouting of workings in
the Five Quarter seam has been undertaken. It is understood that this is due to Five Quarter
seam being present within influencing distance of piled foundations sunk to the base of the
former open-cast (i.e. base of the Metal coal seam), although grout uptakes are indicated to
have been limited due to this seam being generally thin and sporadically worked. In addition,
it is further understood that where encountered workings within the Five Quarter were

indicated to have been filled with ‘packed waste’ thereby limiting grout uptake.

3.21 In summary, previous boreholes sunk on and immediately adjacent to this site by NH
did not identify the Five Quarter seam, with this seam anticipated to be present beyond their
termination depth and as such potentially out-with influencing distance of the surface for the
majority of the site. However, for areas of the development which extend onto the location of
the former open-cast working should a piled foundation solution be adopted it is considered
that there is a possibility that the Five Quarter seam could be located within influencing
distance of future foundations. Taking this into account further investigation works were
recommended to aid in determining the depth of the Five Quarter seam below the site,

specifically targeting the north-eastern site area.
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Mine Entries

3.22  Five mine shafts are recorded to the north-east and east, which are considered to be
located out-with influencing distance of this Plot 7 site. Based on the CA report obtained as

part of the Phase | assessment there are no mine entries recorded on this site.
Summary of Previous Remedial Grouting Works and Opencast Operations

3.23  Prior to undertaking the opencast mining activities across the Science Central site, it is
understood that shallow mine workings located out-with the proposed extent of open-cast
operations, which included the extent of the open-cast high back walls, were drilled and
grouted to stabilise the surrounding ground, which is understood to have included drilling and

grouting of historical workings within the High Main and Metal coal seams.

3.24 To aid in determining the extent of remedial grouting works specific to this site
reference has been made to the ‘Treatment of Mine Workings Drilling and Grouting of Mine
Entries Completion Report’ produced for this site by Groundshire Limited in 2014 (Report Ref:
11816.H130.001). However, as it is understood that formal reliance cannot be made to the
previous grouting completion report produced for this site, at this stage. Where applicable

comments relating to remedial grouting operations are provided for information only.
Summary of Remedial Grouting Works

3.25 Based on the grouting completion report produced for this site by Groundshire Ltd it is
understood that remedial grouting operations for the Science Central site as a whole were
undertaken over a number of phases. The primary phase was undertaken between 15"
October 2012 and 30" April 2013, which included grouting of the proposed extent of the high-
back wall and areas located out-with the open-cast operations. Following completion of these
works further phases of remedial works were undertaken to treat mine shafts, although all of

these features are shown to be located out-with influencing distance of this Plot 7 site.

3.26  During the grouting operations it is understood that grouting of the open-cast high
back wall comprised three rows of holes at 3m centres starting 3m from the toe of the high
wall. These boreholes were taken to the design base of the open-cast at each location. The
main grid of boreholes located out-with the extent of proposed open-cast operations were

designed on a 6m five diamond basis, equating to a 4.25m regular grid. These boreholes were
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designed to be taken to sufficient depth to ensure that there was rock cover of each seam,

typically defined as ten times the thickness of the seam, as rock cover over that seam.

3.27 To aid in determine the extent of previous remedial grouting operations undertaken
specific to the site, a drawing has been prepared (Drawing G004, Grouting Completion Plan
Overlay) using the plan included within the grouting completion report, outlining the positions
of grout holes (Groundshire Drawing No. 11816/001 Rev A Grout Hole Location Plan), specific
to this site is included as, which includes the ‘best-fit’ indicative proposed site boundary and
locations of the proposed buildings. However, as previously highlighted this plan has been

provided for information only, at this stage.

3.28 The indicative Grouting Completion Plan Overlay drawing indicates that workings
within the High Main and Metal coal seams were grouted below the majority of the site. An
exception to this is evident along the western boundary of the site, where no remedial
grouting works are indicated as having been undertaken within either the High Main or Metal
coal seams, likely due to this area being located out-with the general wider Science Central

development boundary.

3.29 In addition, there also is no distinction shown between the High Main and Metal
seams, however it is considered that this is likely due to both of these seams being treated

concurrently, where workings were identified.

3.30 For the majority of the site both of the High Main and Metal seams are indicated to
have been treated on the main grid, equating to a 4.25m regular grid. However, reduced 3m
grid spacing is shown within the north-eastern site area associated with the location of the
open-cast high back wall. As indicated on the Groundshire grouting completion plans, there
appears to be two indicative high back wall locations shown within the northern extent of this
site. However, following verbal clarification from the appointed grouting contractor it is
understood that the open-cast wall shown furthest east is the actual indicative extent of open-

cast operations.

3.31 For the second indicative high back wall located to the west of the indicated actual
high back wall location, it is understood that proposals were to initially include this area as
part of the open-cast operations. However, during working of ‘Cut 7, as shown on Drawing
G004, it is inferred that the extraction rate of High Main seam was in the region of 90-95%

thereby rendering removal of coal from below the general northern extent of this site as
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uneconomical. Taking this into account, it is understood that an amendment was made to the

proposed extent of opencast operations, resulting in the relocation of the high back wall.

3.32 However, as the above information anecdotal and as such can be considered as
indicative only, at this stage, it was recommended that further investigation works be
completed to target this area of the site and more accurately confirm the extent of the high-
back wall, which as a minimum is shown as likely extending below the location of the

proposed building within the northern site area.

Summary of Open-Cast Operations

3.33  Opencast workings were undertaken between 2011 and 2014 and were excavated in
stages (18 cuts) commencing in the south-eastern corner of the Science Central site and
extending north and west. From a review of the extent of the completed opencast workings, it
appears the opencast boundary extends across the north-eastern portion of the site, details of
which are provided in the plan enclosed as Drawing G0OO04. In view of this, it is therefore
considered the high wall of the former opencast bisects the north-eastern portion of the site

with levels to rock-head considered to potentially significantly vary across this extent.

3.34 Itis understood, in weak rock and superficial strata the benches for the high wall were
cut at approximate gradient of 1h:2v at approximately 1m height intervals. In stronger
siltstone and sandstone strata it was considered impractical to bench and therefore was
excavated at a gradient of 1h:2v. In consideration of this, it is likely significant variation in
‘rock-head’ level will be present across the high back wall of the opencast adding

complications to the mining assessment.

3.35 As part of the former opencast mine workings undertaken across the Science Central
site, both the High Main and Metal coal seems are understood to have been fully extracted,
with the opencast later infilled with engineered fill from ground level to the base of the

opencast excavation as part of the restoration works on the site.

3.36 The restoration works were designed and validated by WSP for the Science Central
site and comprised infilling of the former opencast with engineered fill (i.e. crushed rock,
granular made ground, cohesive made ground, recycled aggregate and processed demolition

rubble) and brought up to existing site levels.
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3.37  As part of the earthworks it is understood the maximum density of the fill must exceed
90%, with no individual results recording air voids above 10% for the general made ground
and 5% for cohesive fill. The fill was placed in 250mm to 500mm layers based on the material

type and compacted using a smooth wheeled vibratory roller.

Summary of Environmental Data

Watercourses and Groundwater

3.38 The nearest surface water feature is a boating lake in Leazes Park over 500m to the

north. The nearest watercourse is the River Tyne which is located over 1km SE of the site.

Hydrology and Hydrogeology

3.39 The site is recorded as being within a low risk setting of flooding from rivers or seas
within sea defences (Flood Zone 1). The underlying superficial drift is recorded as a
Secondary (undifferentiated) Aquifer, with the underlying bedrock deposits classified as a

Secondary A Aquifer.

Landfill Sites, Pollution Controls and Industrial Land Use

3.40 There are no recorded landfill sites within 250m of the site. However, deep made
ground / fill is anticipated within the location of the former opencast which is considered to

potentially extend across the north-eastern extent of the site.

3.41 There is one waste management facility located within 250m of the site. Recorded at
the former Tyne Brewery site for the management of inert or extractive waste at mine,

considered to be associated with recent opencast activities at ‘Science Central’.

Radon

3.42 Inspection of the BRE publication BR211 (2015), ‘Radon: Guidance on protective
measures for new buildings’ indicates that the site lies in an area where radon protection

measures are not required and this is confirmed by the Phase | report.
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4 METHOD OF INVESTIGATION
Scope of Works

4.1 The investigation works were undertaken between 17" and 28" June 2019 and
comprised 4no. rotary open-hole and cored boreholes (referenced as BH1 to BH3, including
BH1A) and 3no. mini percussive boreholes (referenced as WS01 to WSO03), with associated
sampling and testing. In addition, where applicable reference has also been made to previous

exploratory holes sunk on and immediately adjacent to this site by NH in 2009.

4.2 Copies of the exploratory hole records completed as part of these investigation works
are included in Appendix C, whilst copies of the relevant record sheets completed by NH are
included in Appendix B. The locations of the NH and 3e boreholes and trial pits completed
for this site are also shown on the Exploratory Hole Location Plan, included as Drawing
G002.

4.3 Fieldwork was carried out in general accordance with BS5930:2015 ‘Code of Practice
for Ground Investigations’ and BS10175:2011+A2:2017 ‘Investigation of Potentially
Contaminated Sites - Code of Practice’. All depths recorded are taken from below existing
ground level with the exploratory holes positioned in accordance with the investigation
rationale outlined below, whilst also making allowance for buried utilities and areas which

were inaccessible during the time of the investigation, as outlined within Section 2.

Investigation Rationale

4.4 During the investigation works the mini percussive boreholes (WS01 to WS03) were
sunk in order to determine the shallow soil profile across the site and allow ground gas and
groundwater monitoring wells to be installed. Disturbed samples were recovered as
appropriate for soil descriptions and laboratory testing. Standard penetration tests (SPT's)
were carried out to provide an assessment of the in situ strength and density of the made

ground and natural deposits present below the site.

4.5 The rotary open-hole and cored boreholes (BH1 to BH3, including BH1A) were
positioned to provide general coverage across the proposed development area, in order to

assess the depth and condition of any coal seams / workings / previous remedial grouting
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works (i.e. the High Main, Metal and Five Quarter coal seams) within potential influencing

distance of the surface.

4.6 In addition, BH1 and BH1A were also targeted within the north-eastern corner of the
site to aid in assessing the potential for the former open-cast high back wall to extend below
this area of the site. During the investigation works representative samples of made ground
were also recovered from the rotary boreholes, referenced as HDPO1 to HDPO3, which

correspond with BH1A to BH3 respectively.

4.7 To aid in assessing the level of potential risk to this site from ground gas migration
and/or production, combined gas/groundwater monitoring wells, comprising slotted 50mm
diameter HDPE pipe set within a granular filter, were also installed at each of the mini
percussive borehole locations (WS01 to WS03). The wells were sealed at surface using

bentonite and a lockable cover was fitted at the surface.

4.8 The wells have been monitored on four occasions for methane, carbon dioxide and
oxygen using a portable infra-red gas monitor. The rate of gas flow from the boreholes was
also recorded using a portable flow meter and the groundwater levels were recorded using a

portable dip meter. The results of the ground gas monitoring are presented in Appendix D.

Laboratory Chemical Testing

4.9 In order to provide an assessment of potential contamination, representative samples
of made ground recovered from across the site as part of the investigation works, were

screened for the following range of determinands.

o 6 no. samples screened for Metals: Arsenic, Boron, Copper, Cadmium, Chromium
(total), Chromium (VI), Lead, Mercury, Nickel, Selenium, Zinc and TOC.
. 6 no. samples screened for Polycyclic Aromatic Hydrocarbons (USEPA 16 PAH’S).

° 6 no. samples screened for the presence of Asbestos.

4.10 The results of the chemical analysis completed as part of these investigation works are
included as Appendix E. All analyses were carried out at an MCERTS registered and UKAS

accredited laboratory.
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Laboratory Geotechnical Testing

4.11 Geotechnical related testing was carried out to determine the physical characteristics

of the bedrock deposits and comprised the following:

e 7 no. Unconfined Compressive Strength Tests (UCS).
e 13 no. Axial Point Load Tests.

e 11 no. Diametral Point Load Tests.

4.12 In addition to the above, 6 no. samples of made ground and 2 no. samples of the
natural superficial deposits were scheduled for water soluble sulphate and pH determinations

to assess the potential for sulphate attack on buried concrete. The results of the testing are

included in Appendix E.
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5 RESULTS OF THE INVESTIGATION

Soil Profile

5.1 Detailed descriptions of the materials encountered together with observations of
groundwater behaviour, the results of insitu testing and sampling information are given on the
exploratory hole records included as Appendix C. An interpretation of the ground conditions

encountered is presented below:

Made Ground

5.2 Made ground was recorded below the majority of the site to depths of between 1.0m
and 2.0m below current ground levels (bcgl). In general, these materials comprised an initial
thickness of granular surfacing (i.e. sandstone and mudstone, with occasional concrete and
brick) over disturbed mudstone, sandstone and re-worked clay. In addition, dark grey sand
was also noted within WS02 between 1.8m and 2.0m, which was considered to be potentially

attributable to residual grout from previous remedial works.

5.3 An exception to the above was noted within the rotary boreholes sunk within the
north-eastern corner of the site (BH1 and BH1A) to target the indicative location of the former
open-cast high back wall. In summary, at the location of BH1 made ground generally
comprising gravel and cobbles and sandstone and mudstone was recorded up to in excess of
6.4m, which is considered to be associated with engineered fill utilised to backfill the former
open-cast workings. During the progress of BH1 refusal of sampling equipment occurred at a
depth of 6.4m, within the colliery spoil backfill materials. Therefore, this borehole abandoned
an additional borehole (BH1A) sunk to aid in determining whether backfill associated with the

former open-cast extended further west than BH1.

5.4 However, in borehole BH1A, made ground comprising mudstone and sandstone
colliery spoil considered to also be attributable to the former open-cast working was noted to
a depth of 9.00m (or 65.60m AOD) overlying sandstone bedrock. Based on previous
information relating to the former open-cast site as workings included extraction of both the
High Main and Metal coal seams, it is understood that this resulted in a basal depth of the

open-cast working to depths of between 51.9m to 57.6m AOD.
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5.5 Taking this into account, as made ground within BH1A was only recorded to a depth
of 65.60m AQOD it is considered that BH1A was likely sunk on the high-back wall itself. This is
also potentially corroborated by general ground conditions noted this borehole location, which
although the High Main seam is recorded as absent below this area (likely removed as part of
the open-case operations) the workings and grouted gravel considered to be attributable to
the Metal coal seam were noted between 15.90m to 16.50m, or 58.70m to 58.10m AOD,
which concurs with the indicated basal depth of the open-cast workings (i.e. workings

associated with this seam are still present and as such were not extracted).

Superficial (Drift) Deposits

5.6 Natural superficial (drift) deposits were noted to generally limited in thickness where
encountered below areas of the site located out-with the extent of the former open-cast
working. In general, superficial deposits were noted to depths of between 1.80m and 4.00m,
with these materials generally comprising loose to dense sand, gravel and cobbles of

sandstone (possible completely weathered bedrock).

5.7 These results generally concur with the findings of the previous investigation works
completed by NH, which recorded gravelly sand or sandy clay superficial deposits to depths of
between 1.50m and 3.00m, although as previously highlighted the investigation works

completed by NH were undertaken prior to the more recent open-cast operations.

5.8 Exceptions were noted at the locations of WS02 and BH1A where superficial deposits
were noted as absent to depths of 1.80m and 9.00m respectively, with made ground
immediately overlying suspected sandstone bedrock deposits at these locations. In addition, it
is also considered that superficial deposits will be absent within BH1 with this borehole sunk

within the extent of the former open-cast working.

Bedrock (Solid) Deposits

5.9 Sandstone bedrock deposits were generally noted at ‘rock-head’ level below the
majority of the site from depths of between 1.80m and 4.00m. An exception to this was noted
within BH1A sunk within the north-eastern corner of the site where sandstone bedrock was
noted from a depth of 9.00m, with this position considered to be potentially located on the
former open-cast high back wall. In addition, bedrock was not encountered within BH1 with

this borehole considered to be located within the extent of the former open-cast workings.
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5.10 At rotary borehole locations BH1A, BH2 and BH3, the initial sandstone bedrock
deposits were in-turn noted to be underlain by inter-bedded sandstone and mudstone
deposits, with evidence of mine workings and/or intact coal recorded which are considered to
be attributable to the High Main, Metal and Five Quarter coal seams. A more detailed

assessment of the findings of the rotary boreholes is included in the sub-section below.

Coal Seams and Coal Workings

5.11 Following a review of desk based information workings within High Main and Metal
coal seams have been recorded at shallow depth below areas of the site, located out-with the
extent of the former open-cast operations. Based on the grouting completion report it is
understood that workings within both of these seams were grouted as part of remedial works
undertaken for the wider Science Central development in 2013, which also included grouting

of the proposed extent of the high-back wall.

5.12 To aid in determine the extent of previous remedial grouting operations undertaken
specific to the Plot 7 site, the plan included within the grouting completion report, outlining
the positions of grout holes specific to this site is included as Drawing G004 (Grouting
Completion Plan Overlay), which includes the ‘best-fit’ indicative proposed site boundary and

locations of the proposed buildings.

5.13 In addition to the above, from desk based information it was also considered that
there was a potential for workings to be present within the deeper Five Quarter coal seam
below areas of the site, with this seam not treated as part of the previous remedial works. In
general, for the majority of the site it is considered that if workings are present within the Five
Quarter seam, they are likely beyond a depth to represent a risk to the development, which is

supported by the findings of the previous investigation and grouting works.

5.14 However, for areas extending into the former open-cast workings it is considered that
there may be insufficient rock cover present between the Five Quarter seam and the base of
the former open-cast working, in consideration that a piled foundation solution will likely need

to be adopted for this area.
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5.15 This is potentially supported by anecdotal evidence obtained since completion of the
Phase | report, which indicates that probing and grouting of workings in the Five Quarter
seam has been generally undertaken for all buildings constructed as part of the wider Science
Central development site, located within the extent of the former open-cast workings.
However, grout uptakes are indicated to have been limited due to this seam being generally
thin and sporadically worked. In addition, where encountered workings within the Five
Quarter were also indicative to have been filled with ‘packed waste’ thereby further limiting

grout uptake.

5.16  Within the north-eastern site area the findings of rotary boreholes BH1 and BH1A have
also confirmed that the extent of the former open-cast working extends below this area of the
site, with BH1A considered to have been likely sunk on the high back wall of this feature. The
approximate location of the open-cast high back wall is shown on the plan included within

grouting completion report is also indicated on Drawing G004.

5.17 During the investigation works, 4no. boreholes rotary open-hole and cored boreholes
(BH1 to BH3, including BH1A) were positioned across the site in order to assess the depth and
condition of any coal seams / workings / previous remedial grouting works (i.e. the High Main,
Metal and Five Quarter coal seams). In addition, as previously highlighted BH1 and BH1A
were also targeted within the north-eastern corner of the site to aid in assessing the potential

for the former open-cast high back wall to extend below this area.

5.18 A summary of the rotary boreholes sunk as part of these investigation works is
provided in the table on the following page. In addition, to aid in assessing ground conditions
at depth below the site the following table also includes a summary of the previous boreholes
completed on and immediately adjacent to the site by NH in 2009. However, it should be
noted that the boreholes completed by NH were sunk prior to the completion of the remedial

grouting works undertaken in 2013 and subsequent opencast operations.
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Location | Depth to | Depth to Depth to Depth to Thickness Comments
rock- rock- coal seam, | coal seam, of coal
head head void or void or seam, void

(mBGL) (mAOD) grouted grouted or grouted
workings workings workings
(mBGL) (mAOD) (m)

Sunk within extent of former
open-cast working with
made ground noted to

>6.40m.

Metal Seam - Recorded as

15.60-16.50 | 59.00-58.10 |  0.90 grouted gravel to a depth of

15.90m overlying a voiding

BH1A 9.00 65.60 to 16.50m.

Five Quarter Seam —
23.10-24.00 | 51.50-50.60 0.90 noted to be filled with soft to
firm clay / colliery spoil.
High Main Seam — Broken

BH1 >6.40 >67.30 NA NA NA

3.00-8.70 74.80-69.10 4.20-5.70

BH2 3.00? 74.80? ground in grout matrix.
19.00-19.60 | 58.80-58.20 0.60 Metal Seam — intact.
High Main Seam — Broken
6.00-9.10 72.20-69.10 3.10 . -
ground in grout matrix.
BH3 4.00 74.20 Metal Seam — intact with
18.00-19.07 | 60.20-59.13 1.07 grouted band noted between

18.50-18.57m.

High Main Seam —
recorded as cavity and
5.60-8.20 70.65-68.05 2.60 workings. Borehole
completed prior to remedial

grouting works.
18.10-18.80 | 58.15-57.45 0.70 Metal Seam — intact.
Void; considered to be
attributable to void migration
for deeper workings in the
High Main seam.
Borehole completed prior to
remedial grouting works.
BH121 4.10 73.44 High Main Seam —
recorded as collapsed
workings with colliery spoil
at the base. Borehole
completed prior to remedial
grouting works.
17.40-18.06 | 60.14-59.48 0.66 Metal Seam — intact.

High Main Seam —

recorded as cavity and

BH120 3.00 73.25

5.10-5.30 72.44-72.24 0.20

6.30-9.40 71.24-68.14 3.10

3.20-7.20 71.65-67.65 4.00 collapsed workings. Borehole
BH122A 3.00 71.85 completed prior to remedial
grouting works.
15.42-15.70 | 59.43-59.15 0.28 Unnamed seam — Intact.
16.33-16.90 | 58.52-57.95 0.57 Metal Seam — intact.

BGL — Below Ground Level (Existing); AOD — Above Ordnance Datum; NA — Not Applicable.

5.19 Based on the findings of the combined investigation works, sandstone bedrock
deposits were generally noted from depths of between 3.00m and 4.10m, or between 71.85m
to 74.20m AOD, below the general site area. An exception to this was noted within BH1 and
BH1A where an increased thickness of made ground was recorded to depths of 9.00m (BH1A)

up to >6.40m (BH1A) associated with the location of the former open-cast working.
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5.20 At the location of BH2 ‘rock-head’ level was also unable to be definitively confirmed
due to an absence of sample recovery between 3.0m and 4.5m, with these deposits ‘scrubbed
away' during coring due to the off-set of the sampler within probable grouted workings
attributable to the High Main coal seam. However, when comparing the findings of the
investigation works as a whole the depth to the underside of the superficial deposits within
BH2 is noted to be generally comparable with ‘rock-head’ levels noted across the remainder of
the site. Taking this into account, it is considered that bedrock deposits are likely present a
depth of 3.0m below ground level at this location, with grouted workings within the High Main

seam present at or close to ‘rock-head’ level.

5.21 In summary, from the findings of the combined investigation works, shallow coal
workings within both the High Main and Metal coal seams have been identified below the site
located out-with the extent of the former open-cast working. In addition, workings in the
Metal coal seam were also identified within BH1A, which supports the previous assessment of
this borehole having been sunk on the high back wall of the open-cast working, as both the

High Main and Metal seams were wholly removed as part of previous open-cast operations.

5.22 In addition to the above, workings within the deeper Five Quarter seam were also
identified within BH1A sunk within the north-eastern corner of the site and on the inferred

high back wall of the former open-cast working.

High Main Coal Seam

5.23 Based on the findings of the rotary investigation works, workings within the High Main
seam were identified within all boreholes sunk out-with the extent of the former open-cast
working from depths of between 3.2m to 6.3m below ground level (bgl); or 72.20m to

70.65m AOD, ranging in thickness between 2.6m and 4.0m.

5.24 Following a review of the combined investigation works it is considered that the
increased thickness of broken ground/workings within this seam is associated with void
migration (i.e. migration of collapsed strata/overburden) with the majority of the borehole
records noting the High Main seam as ‘broken ground’. In addition, at the location of BH2
probable workings within the High Main seam were noted from a depth of 3.0m bgl or 74.80m
AOD, to a depth of 8.7m bgl or 69.10m AOD, and increased thickness of up to 5.7m. As
previously highlighted the inferred possible top depth of workings within the High Main seam

at this location generally concurs with ‘rock-head’ levels within boreholes sunk across the
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remainder of the site. Taking this into account, it is considered that workings in the High Main
seam have potentially migrated to and/or within close proximity to ‘rock-head’ level below the

central site area.

5.25 During all boreholes sunk during these investigation works, which intersected
workings in the High Main seam, evidence of grout was identified with strata description
generally noted as ‘broken ground in grout matrix’ confirming remedial works have been
undertaken to treat this seam below the site. However, it should be noted that during
completion of the boreholes, voiding was noted within this grouted seam with loss of flush
and limited recovery also evident during coring, indicating that localised voids still remain.
This could potentially be a result of the inferred grid spacing of grouting as outlined in the
completion report, which indicated the main grid of boreholes were designed on a 6m five

diamond basis, equating to a 4.25m regular grid.

5.26 Based on a review of the detail presented on Drawing G004, an exception to the
above is evident along the western boundary of the site, where no remedial grouting works
are indicated as having been undertaken within the High Main seam, likely due to this area
being located out-with the general wider Science Central development boundary and
proposed opencast high back wall. Taking this into account it is considered that workings
within the High Main seam represent a risk within this area of the site through void migration
to the surface Therefore, stabilisation by drilling and grouting of the mine workings are

recommended to facilitate the proposed development in this area.

5.27 During the investigation works, no evidence of workings in the High Main seam was
identified within BH's 1 and 1A sunk within the extent of the former open-cast with this seam

removed as part of these works.

Metal Coal Seam

5.28 Based on a review of the combined investigation works, intact coal considered to be
attributable to the Metal coal seam was identified from depths of between 16.33m to 19.00m
below ground level (bgl); or 60.20m to 58.15m AOD, ranging in thickness between 0.57m and
1.07m. An exception to this was noted within BH1A sunk within the north-eastern corner of
the site and likely on the high back wall of the former open-cast working, where workings
within the Metal seam were recorded at depths of between 15.60m to 16.50m bgl, or 59.00m
to 58.10m AOD, and thickness of 0.90m.
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5.29 When considering the above, although the majority of the boreholes sunk on and
within close proximity to the site record the Metal seam as intact, evidence of workings within
this seam were noted within BH1A. Therefore, it is considered that this seam is worked below
the site although potentially at a reduced extraction rate compared the overlying High Main
seam. In addition, evidence of grout was also noted within BH1A, and contained within a
fracture identified within the intact coal band noted within BH3, confirming that remedial

works have been undertaken to treat this seam below the majority of the site.

5.30 However as previously highlighted and as indicated on Drawing G004, an exception
to this is evident along the western boundary of the site, where no remedial grouting works
are indicated as having been undertaken within the Metal coal seam. Therefore, it is also
considered that workings within the Metal coal seam represent a risk within this area of the
site through void migration to the surface, and as such stabilisation by drilling and grouting of

this seam will also be recommended to facilitate the proposed development.

5.31 During the investigation works no evidence of workings in the Metal coal seam was
identified within BH1 sunk within the extent of the former open-cast with this seam removed

as part of these works.

Five Quarter Coal Seam

5.32 During the previous investigation works no evidence of intact coal and/or workings
considered to be attributable to the Five Quarter seam were identified within boreholes sunk
by NH to depths of between 18.70m and 22.00m, or 58.15m to 54.55m AOD. In addition, no
evidence of workings within this seam were noted at the locations of BH's 2 and 3, sunk as
part of these investigation works, to depth of between 24.0m and 25.0m bgl, or 53.80m to
53.20m AOD.

5.33 However, at the location of BH1A, workings considered to be attributable to the Five
Quarter seam were noted at depths of between 23.1m to 24.0m, or 51.50m to 50.60m AOD,
and thickness of 0.9m. In view the findings for BH1A, mine workings in the Five Quarter seam
were noted to be filled for the full thickness with soft to firm clay containing mudstone,
sandstone and coal (colliery spoil), supporting anecdotal evidence of workings within this

seam as having been backfilled with ‘packed waste’.
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5.34 In summary, when considering the recorded thickness and depth of workings in the
Five Quarter at the location of BH1A, it is considered that this seam is beyond a depth below
the majority of the site to represent a potential risk to the development. However, for the
north-eastern site area, as previously highlighted, should a piled foundation solution be
adopted for this area it was considered that there was a possibility that the Five Quarter seam
could be located within influencing depth of proposed piled foundations, sunk to the base of

the former open-cast working (i.e. base of the Metal seam).

5.35 Based on the results of the investigation works, a conservative rock cover ratio of 7.3
has been calculated at the location of BH1A, with the rock cover ratio considered from the
base of the Metal coal seam (i.e. inferred base of the open-cast working). These results
indicate that there is insufficient rock cover between the base of the former open-cast
working to mitigate against any void migration associated with workings within the Five

Quarter seam, using the ‘conventional’ 10 times seam thickness.

5.36 Therefore, it is considered that workings within the Five Quarter coal seam represent a
potential risk to the proposed building within the northern site area through void migration
towards the termination depth of proposed piled foundations. Subsequently, stabilisation by
drilling and grouting are recommended for buildings extending onto the location of the former

open-cast working, in consideration that a piled foundation solution will be required.

Visual and/or Olfactory Evidence of Potential Contamination

5.37 No evidence of potential significant contamination (i.e. hydrocarbons, asbestos

containing materials, etc.) was noted during the intrusive site works.

Groundwater

5.38 No groundwater was identified within the exploratory hole locations indicating the
absence of a shallow continuous groundwater table (surface) below this site. In addition,
during groundwater monitoring all of the wells were noted as being to be dry. The results of

the groundwater monitoring are presented in Appendix D.

5.39 It should be noted that groundwater levels vary seasonally and that a higher water

table than recorded could occur.
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In Situ Test Results

Standard Penetration Tests

5.40 The results of the SPT ‘N’ values undertaken within the made ground, superficial

deposits and weathered bedrock are summarised in the table below.

Strata No. of Depths Below SPT N SPT N Average
Tests Ground Level (m) Range
Made Ground 3 1.0 29 - 34 31
1 2.0 50* 50*
Bedrock Deposits: Sandstone 2 1.8-2.0 50* 50*

* - Limited penetration recorded

5.41 Within the made ground, SPT ‘N’ values ranging between 29 and refusal were
recorded during the ground investigation works, indicating medium dense to dense granular

materials.

5.42 SPT tests undertaken within the sandstone bedrock deposits recorded ‘N’ values in

excess of 50 with limited penetration (i.e. 50 blows for less than 300mm penetration).
Geotechnical Related Testing

5.43 The results of the geotechnical testing are presented in Appendix E.

Unconfined Compressive Strength (UCS)

5.44 7 no. representative intact samples of bedrock recovered from the rotary boreholes (in
excess of the general 120mm minimum length required to complete the test), were sent to

the laboratory to determine their Unconfined Compressive Strength value (UCS), the results of

which are summarised in the table on the following page.
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Position Depth (m) Strata Description UCS Value (MPa) Strength Term
BH1A 18.72 — 18.92 Sandstone 40.3 Medium strong
BH1A 20.05 — 20.25 Sandstone 18.7 Moderately weak
BH1A 24.10 — 24.35 Mudstone 57.0 Strong
BHO02 16.50 — 16.70 Sandstone 45.4 Medium strong
BHO02 23.70 — 24.00 Sandstone 84.2 Strong
BHO3 16.77 — 17.00 Sandstone 47.2 Medium strong
BHO3 24.60 — 24.80 Sandstone 215 Moderately weak

Point Load Index

5.45 Representative samples of the intact bedrock were scheduled to determine their
tensile point load strength (lsso)) for parallel (Diametral) and perpendicular (Axial) orientation,
the results of which are summarised in the following tables. In addition, for deposits where
the full diameter of core was not recovered, primarily due to zones of increased weathering
and fracturing, representative irregular lump sized samples were also sent to the laboratory to
determine their indicative tensile point load strength (Isisg)), with samples tested at parallel or

perpendicular orientations, where applicable.

5.46 From a review of these results it is considered that an approximate Unconfined
Compressive Strength (UCS) value can be determined utilising the average Issg) values and an
appropriate ‘conversion factor’. Due to the nature of the deposits tested a ‘conversion factor’
(K) of 24 has been utilised for this site (Bieniawski, 1975), as summarised in the table on the

following page.
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Point Load Tests

Position Depth Test Orientation | Description Point Load Approximate Strength
(m) Type Index UCS Value Term
(Iss0y) (MPa)
(MPa)
BH1A 9.85 A Perp Sandstone 2.80 67.2 Strong
BH1A 9.85 D Par Sandstone 1.30 31.2 Medium
strong
BH1A 11.85 A Perp Sandstone 3.03 72.7 Strong
BH1A 11.85 D Par Sandstone 154 37.0 Medium
Strong
BH1A 14.30 A Perp Mudstone 0.07 1.68 Very weak
BH1A 14.30 D Par Mudstone 0.15 3.6 Very weak
Medium
BH1A 16.50 A Perp Sandstone 1.91 45.84
strong
BHO02 11.10 A Perp Sandstone 2.17 52.1 Strong
BHO2 11.10 D Par Sandstone 1.07 257 Medium
strong
BHO2 16.10 A Perp Sandstone 2.72 65.3 Strong
BHO2 16.10 D Par Sandstone 0.79 19.0 Moderately
weak
BHO2 21.70 A Perp Mudstone 1.20 28.8 Medium
strong
BH02 21.70 D Par Mudstone 0.11 2.6 Very weak
BHO2 23.10 A Perp Sandstone 1.77 425 Medium
strong
BHO2 23.10 D Par Sandstone 0.27 6.5 Weak
BHO3 9.20 A Perp Mudstone 0.18 4.32 Very weak
BHO3 12.60 A Perp Sandstone 2.86 68.6 Strong
BHO3 12.60 D Par Sandstone 0.50 12 Weak
BHO3 15.50 A Perp Sandstone 2.93 70.3 Strong
BHO3 15.50 D Par Sandstone 154 37.0 Medium
strong
BHO3 20.20 A Perp Mudstone 0.25 6.0 Weak
BHO3 20.20 D Par Mudstone 0.06 1.4 Very weak
BHO3 21.50 A Perp Mudstone 0.50 12.0 Weak
BHO3 21.50 D Par Mudstone 0.15 3.6 Very weak
A = Axial, D = Diametral, | = Irregular, Perp = Perpendicular, Par = Parallel.

Sulphate and pH Determinations

5.47 Within the made ground, water soluble sulphate concentrations ranged between
40mg/l and 269mg/l with pH values between 6.2 and 8.6. The results indicate made ground
should be designed to a BRE Special Digest 1:2005 Design Sulphate Class DS-1 with an ACEC
site classification AC-1.

5.48 Within the natural soil samples tested water soluble sulphate concentrations were
recorded between 109mg/l and 211mg/l with pH values of ranging between 6.2 and 8.4. This
indicates a BRE Special Digest 1:2005 Design Sulphate Class DS-1 with an ACEC site

classification AC-2z.

P17-262/P2 28
Karbon Homes Limited

Plot 7 Science Central, Newcastle
December 2019



Gas Monitoring

5.49

2019 are summarised in the following table:

The results of the ground gas monitoring carried between 13" July and 6™ December

Location CHa4 CO3 (0] Flow Barometric Maximum GSV*
(% v/V) (%% v/Vv) (% v/Vv) (I7hr) Pressure
(mb) CO; CHa4
WSO01 0.0 41-5.2 13.7 <0.1
WS02 0.0 7.4-8.7 6.2-8.1 <0.1 1002-1015 <0.07 <0.07
WS03 0.0 0.4-4.1 13.7-21.1 <0.1

* CIRIA 665 Gas Screening Value, based on maximum flow and concentration

5.50 In summary, no Methane has been detected whilst Carbon Dioxide has been recorded
at a maximum concentration of 8.7%v/v. Oxygen was recorded at a minimum concentration
of 6.2%v/v. No flow was detected during the monitoring, resulting in a preliminary CIRIA Gas
Screening Value (GSV) of <0.07I/hr being calculated to date.

5.51 However, when considering the generally consistent increased levels of Carbon
Dioxide, noted to exceed 5.0%v/v, combined with recorded depleted Oxygen levels, it is
considered that as a minimum gas protection measures in accordance with CIRIA C665 and

BS8485:2015 Characteristic 2 (CS2) will be required for new developments on this site.
Contamination Related Testing

5.52 The results of the contamination related testing are included in Appendix D.
Generally, the results have been assessed using the LQM/CIEH Suitable for Use Levels
(S4ULs) for Human Health Risk Assessment (Copyright Land Quality Management Limited
reproduced with permission; Publication Number S4UL3170; All rights reserved). Where no
S4UL is available, reference is made to published DEFRA, SP1010L Category 4 Screening
Levels (C4SL) with the use of these values considered to represent the more conservative

approach for assessing the level of potential risk to Human Health. For the purpose of this

report, all S4ULs or C4SLs will be referred to as Generic Assessment Criteria (GAC).
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5.53  With respect to the assessment, as the site is proposed to be redeveloped as a retalil
park, the most appropriate values are considered to be the GAC's for a Residential end use.
Based on the laboratory results, an SOM of 2.5% has been used in the assessment. A

summary of the contamination related testing is presented in the table below.

Determinand Maximum No of Generic Assessment | No of Samples
conc. Samples Criteria (GAC)® Exceeding
mg/kg Tested mg/kg GAC

Arsenic 4.5 6 40 0
Boron 0.7 6 11000 0
Cadmium <0.2 6 85 0
Chromium (111) 52 6 910 0
Chromium (VI) <1 6 6 0
Copper 51 6 7100 0
Lead 19 6 310@ 0
Mercury <0.5 6 56 0
Nickel 31 6 180 0
Selenium 1.0 6 430 0
Zinc 88 6 40000 0
Speciated PAH's

Naphthalene 0.16 6 5.6 0
Acenaphthylene <0.02 6 4600 0
Acenaphthene 0.03 6 4700 0
Fluorene 0.04 6 3800 0
Phenanthrene 0.38 6 1500 0
Anthracene 0.07 6 35000 0
Fluoranthene 0.23 6 1600 0
Pyrene 0.19 6 3800 0
Benzo(a)anthracene 0.08 6 14 0
Chrysene 0.15 6 31 0
Benzo(b)fluoranthene 0.12 6 4 0
Benzo(k)fluoranthene <0.03 6 110 0
Benzo(a)pyrene 0.07 6 3.2 0
Indeno(1,2,3-cd)pyrene 0.05 6 46 0
Dibenz(a,h)anthracene <0.02 6 0.32 0
Benzo(g,h,i)perylene 0.06 6 360 0

Notes

(1) LQM/CIEH S4UL for a Residential end use unless otherwise stated
(2) Category 4 Screening Level (C4SL)

5.54 Based on the results of the chemical analysis, no levels of contaminants have been
identified which exceed current assessment criteria based upon a future residential without
home grown produce end use. Therefore, these materials are considered suitable for use on

without representing a potential risk to human health (i.e. future end users).

Asbestos

5.55  Six samples of made ground were screened for asbestos fibres; none were detected.
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Phytotoxic Contaminants

5.56 To assess the potential risks to plants in areas of soft landscaping the results of the
soil screening have also been assessed with respect to plant phytotoxicity, as summarised in

the table below.

Plant Phytotoxicity

Determinand Soil pH range Maximum Maximum Permissible Concentration of
conc. PTE® in Soil (dependent upon soil pH
(mg/kg) range) (mg/kg)®
pH<6.0 pH 6.0-7.0 pH>7.0
Zinc 88 <200 <200 <300
Copper 6.2 - 8.6 51 <100 <135 <200
Nickel 31 <60 <75 <110
Notes
Q) PTE — Phytotoxic Element
) BS3882:2007 & DoE Code of Practice for Agricultural use of Sewage Sludge, 1996

5.57 In view of the above results, concentrations of Zinc, Copper and Nickel all fall below
the maximum permissible concentrations for soils and therefore are not considered to present

a risk to future plant growth.

Modified Conceptual Site Model

Sources of Contamination

5.58 Based on the findings of the investigation works, no visual and olfactory evidence of
potentially significant contamination was encountered within any of the exploratory hole
locations. In addition, the chemical analysis did not encounter any elevated concentrations of
determinands screened. Due to the low concentrations of determinands recorded during the
ground investigation, the risk to controlled waters is considered to be negligible. Therefore, no
remedial measures are considered necessary with respect to human health for the intended

site end use.

5.59 However, from the results of the gas monitoring increased levels elevated levels of
Carbon Dioxide have been recorded indicating this site as falling within the CIRIA C665 and
BS8485:2015+A1:2019 Characteristic Situation 2 (CS2). Therefore, at present the following

are still considered applicable for this site.
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Pathways

e Vertical and lateral migration, ingress and accumulation of ground gases into

buildings and service entries (manholes).

Receptors

e Human Health — Site end users.

Pollutant Linkage Assessment

5.60 A qualitative risk assessment has been made of the likelihood of any pollutant linkage

operating and its potential significance, as summarised in the table below:

Summary Table of Pollutant Linkage Assessment

Contamination Pathway Hazard Potential Linkage complete
source receptors
Ground Gas Vertical migration Human Human health Increased levels of Carbon
into buildings and health risk. | and property Dioxide have been recorded
confined spaces Fire risk during ground gas monitoring
indicating this site as falling
within a Characteristic Situation
2 (Cs2).
P17-262/P2 32 Plot 7 Science Central, Newcastle

Karbon Homes Limited

December 2019



6 DISCUSSION

6.1 Development proposals include the construction of three new residential apartment
blocks, with associated hard and soft landscaping. This investigation was carried out to
provide geotechnical information with respect to foundations for the proposed developments

and contamination related testing to outline potential constraints.

Contamination Assessment

6.2 In view of the results of the chemical analysis with no levels of contaminants have
been identified which exceed current assessment criteria based upon a future residential end
use. Therefore, these materials are considered suitable for use within a residential setting

without representing a potential risk to human health (i.e. future end users).

6.3 In addition, when comparing the results of the soil screening undertaken by Norwest
Holst in 2009, none of the levels of contaminants recorded during these works exceed current
assessment criteria for Human Health based upon a residential end use, further confirming an

absence of significant risk in this regard.

6.4 In addition, due to the low concentrations of determinands recorded during the
combined investigation works, the risk to controlled waters is considered to be negligible.
Therefore, no remedial measures are considered necessary for this site with regards human

health and/or controlled waters.

Remediation

6.5 In view of the results and assessment of the contamination analysis carried out, no
remediation is considered necessary to facilitate development, with regards human health
and/or controlled waters.

Disposal of Materials

6.6 Waste classification testing has not been carried out. However, the results of the

chemical analyses can allow an initial assessment to be made.
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6.7 Following a review of the soil screening results, generally low levels of contaminants
were recorded for made ground samples screened as part of the investigation works
indicating these materials could potentially be characterised as Inert for disposal. However,
due to the nature of these materials, i.e. made ground with demolition related material, with
soft landscaping/topsoil associated with the Carbon Capture Garden also present within the
southern site area, there is a potential that some of these materials may be classified as

either Non-Hazardous or Stable Non-Reactive Hazardous waste.

6.8 Where offsite disposal of waste soils is required, the results of the investigation should
be made available to the waste carrier/receiver in order to determine the waste classification,
costs for disposal and the requirement for further testing. Sufficient time should be allowed in
the site programme to effectively segregate soils based on material type, including the time

allowed for any further laboratory classification analysis as required.

Mining Assessment

6.9 The following provides a summary of the rotary investigation works completed for the
site as part of this assessment along with previous rotary boreholes undertaken on and within
close proximity to this site by Norwest Holst (NH) in 2009. In addition, where applicable
reference has also been made to ‘Treatment of Mine Workings Drilling and Grouting of Mine
Entries Completion Report’ produced for this site by Groundshire Limited in 2014, but as
discussed previous. where applicable comments relating to the previous remedial works

undertaken by Groundshire Ltd are provided for information only.

Open-Cast Operations

6.10 Based on the findings of the investigation works rotary boreholes BH1 and BH1A have
confirmed that the former open-cast working extends below the north-eastern corner of the
site, and within the footprint of the proposed building within this area, with BH1A also

considered to have been likely sunk on the high back wall of this feature.

6.11 During the investigation works access was prohibited within the north-eastern site
area to undertake further investigation works to aid in determining the extent of the former
high back wall. However, as indicated on Drawing G004, it can be seen that the boundary
of the former open-cast working extends below the eastern extent of the proposed building

located within the northern site area, with the high back wall of this feature defined by the
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tighter spaced grout holes coloured black and green. In view of this, it is considered that as
the high back wall of the former opencast bisects the north-eastern portion of the site, levels

to rock-head are considered to vary significantly across this part of the site.

High Main and Metal Coal Seams

6.12 Based on the findings of the investigation works and review of available information,
shallow coal workings within the High Main and Metal coal seams have been identified below
the majority of the site located out-with the extent of the former open-cast working. At the
location of BH2 probable workings within the High Main seam were also noted from a depth
of 3.0m indicating the potential for workings in the High Main seam to have migrated to

and/or within close proximity to ‘rock-head’ level below this area.

6.13  Within the majority of boreholes sunk as part of these investigation works, which
intersected workings in the High Main and Metal coal seams, evidence of grout was identified
confirming remedial works have been undertaken to treat these seams below the site.
However, for the High Main seam voiding was noted within this grouted seam with loss of
flush and limited recovery also evident during coring, indicating that localised voids still
remain. This could potentially be a result of the inferred grid spacing of grouting as outlined in
the completion report, which indicated the main grid of boreholes were designed on a 6m five

diamond basis, equating to a 4.25m regular grid.

6.14 In addition, from Drawing G004 it can be seen that no remedial grouting works are
indicated as having been undertaken for either the High Main or Metal seams along the
western boundary of the site. Therefore, it is considered that workings within both of these
seams represent a risk across this area of the site through void migration to the surface, and
as such stabilisation by drilling and grouting of the mine workings are recommended to

facilitate the development.

6.15 Due to localised voiding noted within grouted areas of the High Main seam below the
site, as part of the recommended remedial works along the western boundary of the site, as a
precautionary measure it may also be prudent to undertake further re-grouting of this seam
where present below site as a whole to ensure an absence of risk at the surface through
localised void migration, and to also negate the risk to future foundations to be sunk down
through these materials, particularly as no reliance can be made of the previous grouting

report.
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Five Quarter Coal Seam

6.16 During the investigation works no evidence of intact coal and/or workings considered
to be attributable to the Five Quarter seam were identified within BH's 2 and 3 sunk as part of
these investigation works, to a maximum depth of 25.0m. However, at the location of BH1A
workings considered to be attributable to the Five Quarter seam were noted at depths of

between 23.1m to 24.0m below current ground levels, and thickness of 0.90m.

6.17  Within BH1A workings in the Five Quarter were noted to be filled for the full thickness
with soft to firm clay containing mudstone, sandstone and coal (colliery spoil), supporting
anecdotal evidence of workings within this seam as having been backfilled with ‘packed
waste’. However, based on the results of the investigation works a conservative rock cover
ratio of 7.3 has been calculated at BH1A, with the rock cover ratio considered from the base
of the Metal coal seam (i.e. inferred base of the open-cast working). These results indicate
that there is insufficient rock cover between the base of the former open-cast working to
mitigate against any void migration associated with workings within the Five Quarter seam,

using the ‘conventional’ 10 times seam thickness.

6.18 Therefore, it is considered that workings within the Five Quarter coal seam represent a
potential risk to the proposed building within the northern site area through void migration
towards the termination depth of proposed piled foundations sunk to the base of the open-
cast working. Subsequently, stabilisation by drilling and grouting will be required within the
Five Quarter seam for buildings extending onto the location of the former open-cast working,

in consideration that a piled foundation solution will be required.

Foundations

6.19 When considering the nature of the proposed development and in consideration of the
variable nature of shallow ground conditions below the site, piled foundations are considered

to represent the most viable solution, terminating within competent bedrock deposits.

6.20 During the investigation works as anticipated shallow coal workings have been
identified below the majority of the site located out-with the extent of the former open-cast
working, within the High Main and Metal coal seams. From the grouting completion report it is
understood that both the shallower High Main and Metal coals seams have been grouted

below the majority of the site, which is supported by the findings of the investigation which
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also recovered grout at the various seam horizons. However, evidence of voiding was noted
within the shallower grouted High Main seam with loss of flush and limited recovery also
evident. In addition, from Drawing G004 it can be seen that no remedial grouting works are
indicated as having been undertaken within either the High Main or Metal seams below the

western edge of the site.

6.21 Based on the investigation works the former open-cast working and associated high
back wall has been also been confirmed as extending below the north-eastern site area,
resulting in significant variations in rock-head level. Therefore, recommendations relating to
piled foundations for the building within the northern site area have been considered
separately to buildings proposed within the southern and central site areas, as summarised

below:

Southern and Central Site Areas

6.22  For the proposed buildings located within the southern and central site areas and out-
with the extent of the former open-cast working, due to the presence and condition of
workings within the High Main seam at shallow depth below these areas, it is recommended
that piled foundations be taken down through this seam, to be founded within competent

bedrock strata at indicative depths of around ¢.8-10m below current ground levels.

6.23 However, foundations for these areas of the site are subject to completion and review
of the information from the recommended remedial (grouting) works outlined within the

Mining Assessment.

Northern Site Area

6.24 During the investigation works, an increased thickness of made ground has been
identified associated with the location of the former open-cast working and associated high
back wall, which has been confirmed as extending below the eastern extent of the northern
most building. From the available information, it is understood that both the High Main and
Metal coal seems were fully extracted as part of the former open-cast operations, resulting in
the basal depth of the open-cast generally concurring with the base of the Metal coal seam,
which was identified at a depth of 16.50m bgl or 58.10m AOD within BH1A.
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6.25 Therefore, to ensure foundations within this area of the site are based wholly within
similarly competent strata it is recommended that piled foundations for the eastern extent of
the proposed building are taken down to the base of the former open-cast working at an

indicative depth of around c¢.16.5m below current ground levels.

6.26  For western extent of the northern building, located out-with the extent of the former
open-cast working, due to the presence of voiding noted within the High Main and Metal coal
seams below this area of the site, it is recommended that piled foundations be taken down
through both the High Main and Metal coal seams, resulting in piles being based at a similar

depth for the northern most building as a whole.

6.27 However, as shallow coal workings within the Five Quarter seam have been identified
within influencing distance of the base of the former open-cast working, with this seam not
treated as part of previous remedial works, the above solution is subject to the completion
and review of the recommended remedial (grouting) works as outlined within the Mining

Assessment.

6.28 If a piled foundation design is to be considered for this site, the advice of a specialist

contractor should be sought, to determine and appropriate design and method of installation.

Gas Protection Measures

6.29 Radon protection measures are not required for the proposed development.

6.30 Based on results of the ground gas monitoring, increased levels of Carbon Dioxide
have been recorded up to a maximum of 8.7%, which corresponds with recorded levels of
depleted Oxygen. Therefore, it is considered that gas protection measures in accordance with
CIRIA C665 and BS8485:2015 Characteristic 2 (CS2) will be required for any future

developments on this site.

Excavations and Dewatering

6.31 If man entry is proposed into excavations the use of support to excavation sides is

recommended, in line with health and safety guidelines. Significant groundwater ingress into

excavations are not anticipated, however any that do occur, particularly within deeper
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excavations, should be controlled adequately by localised pumping from sumps within

excavations.

External Hard-Standing

6.32 Due to the variable and generally loose nature of the granular made ground it is
recommended that a conservative CBR value of 2% be initially adopted, at this stage, for
these materials, subject to the completion of in-situ plate bearing tests at formation level

during the development works.

Sulphate Attack on Buried Concrete

6.33 The results of the chemical analyses indicate a BRE Special Digest 1:2005 Design

Sulphate Class DS-1 with an ACEC classification AC-2z; buried concrete should be designed

accordingly.
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Appendix A

Proposed Development Plan
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Appendix B

Previous Exploratory Hole Record
Sheets (Norwest Holst 2009)



HDL. ST

~noawesT9  Norwest Holst Soil Engineering Ltd.
TRIAL PIT LOG

Hole ID.

TP131

Sheet 1 of 1

Contract No. F15481 Mathod
Project Former Tyne Brewery

Client Newcastle Cily Council
Logged by
Consultant Mott MacBonald

Equipment

Machine Excavated

PS

JCB 3CX

Coordinates

Ground Leve!
Date Staried
Date Completed

423885.81 E
564248.89 N
77.80m AQOD
19/03/2009
19/03/2009

Description of Strata

Datum
Level

Sampling

Remarks

M. MADE GROUND: Tarmacadam.

MADE GROUND: Light brown slighily clayey sandy
subangular fine to coarse gravel sized fragments
\uf sandstone. Sand sized fragments are fine to
coarse.

MADE GROUND: Dark brewn slightly sandy slightly
gravelly clay. Sand sized fragments are fine to
coarse, Gravel sized fragments are angular fine

to coarse of brick and sandstone.

Light brown slightly clayey gravelly fine to
coarse SAND with high cobble content. Grave! is
subangular fine to coarse of sandstone. Cabbles
are subangular of sandstone. {Weathered
Sandslone)

Trial pit complete at 3.05 m.

300
305

7770

74.80
7475

TIrF I T TP F T T T VT AT PR T T T TSP PRI T Yy P rr T T I T T T FT T F P FTTFTITTT

ESH

ES2

0.60

1.00

TT T F T P T T 3 TR TS f T T T T T A TP S0 A T P T T T T P LR T T T T T 7 TP ¥ T P TP T 7T T T T T rITT

Stability Unstable from 1.00m to 3.00m

Sharing None used

Groundwater None encountered during excavation

Remarks 1. Trial pit complete at 3.05m.
2. Trial pit backfilled upon completion.

D ©.60m

Sketch Plan of Trial Pit

-

A
4.00m »

c ; 343

Baaring

NOTES: All dapths in melres, all soil strengths in kPa.
See legend sheet for key to symbols and abbreviations.
All bearings given relats to magnetic Norih

Form ARIL TPLOG

Vemion aod

Rewnasd 1Ingze0?




~norwesT9  Norwest Holst Soil Engineering Ltd.

HOL.ST

TRIAL PIT LOG

Hole ID.

TP132
Sheet 1 of 1

Contract No, F15481 Method
Project Former Tyne Brewery

Equipment
Client Newcastie City Council

Logged by
Consultant Mott MacDonald

Machine Excavated

JCB 3CX

PS

Coordinates

Ground Leve!
Date Slarted
Date Completed

42391005 E
564266.20 N
75.35m AOD
17/03/2009
17/03/2009

Description of Strata

Deplh
Legend| Below
G.L.

Datum
Level

Sampling

Remarks

1

MADE GROUND: Brown sandy subangular fine lo
coarse grave! sized fragmeants of concrete and
brick with low cobble content. Sand sized
{fragments are fine to coarse. Cobble sized
fragments are subangular of concrata and brick.

MADE GROUND: Light brown slightly clayey
gravelly fine to coarse sand. Grave! sized
fragments are subangular fine 1o coarse of
sandstone and brick.

Light brown gravelly fine to coarse SAND. Gravel
v \is angular of sandslone.

]
', Weak light brown fine grained SANDSTONE.

1(Recovered as subangular fine to coarse gravel). !

..................................... i
Trial pit complete at 1.60 m.

0.30
050

88

7505
7485

73.85
73.75

TT T T P T T P F F T T T TP P ET T FTF T TFTET TR R T I T T F I T I T ET TP e It o177

ES2 | 150

LI N I B I I N N T SN (N N BN O B I B S I N N B N B S N N BN IO B BN N I SN N SN S RN AN S I I B b el ki

Stability Unstable from GL to 0.30m

Shoring None used

Groundwater  None encountered during excavation

Remarks 1. Trial pit complete at 1.60m.
2. Trial pit backfilled upon completion,

Sketch Plan of Tral Pit

-

A

2.50m

D 060m

NOTES: All depths in melres, ail soil strengths In kPa,
See legend sheet for key to symbols and abbreviations.
All bearings given relate to magnetic North

ARIAL TP LOG

Varsian

e

Ravasd

120t




NORLEST 0
HDL.ST

Norwest Holst Soil Engineering Ltd.

TRIAL PIT LOG

Hole ID.

TP133
Sheet 1 of 1

Conitract Na. F15481

Method

Project Former Tyne Brewery

Equipment

Client Newcastle City Councii

Consultant Mott MacDonald

Legged by

Machine Excavated

JCB 3CX

PS

Coordinates

Ground Level
Date Started
Date Completed

42392614 E
564250.51 N
74.93m AQD
17/03/2008
17/03/2009

Description of Strata

Datum
Level

Sampling

Remarks

MADE GROUND: Brown sandy subangular fine to
coarse gravel sized fragments of concrete and
brick with low cobble content. Sand sized
fragments are fine 1o coarsa. Cobble sized
fragments are subangular of cancrele and brick.

MADE GROUND: Light brown slightly gravelly sandy
clay with low cobble content. Sand sized

fragments are fine to coarse. Gravel sized
fragments are subangular fine to ¢oarse of
sandstone, Cobble sized fragments are subangular

of sandstone and brick.

-—from 2.00m with high boulder content. Boulder
sized {ragmenls are subangular of sandstone

. Weak light brown fina grained SANDSTONE.

Trial pit completa at 3.85 m.

3.80
3es

LN BN ke Ak il B B N T B O B I N N S B B BN R T B SN B M N AP O S B B B T N T T N N N S R G

7433

7113
7i.08

ES1 | 080

ES2 | .80

LI I N S B BN BN SN D AN R Rt i S Sk Rl A e i Sy i I B B B R B B T B B B B R SN S T BN SN S S S R 20 e §

Stability Unstable from GL to 0.60m

Shoring None used

Groundwater None encountered during excavalion

Remarks 1. Trial pit complete at 3.85m,
2. Trial pit backfilled upan completion.

Sketch Plan of Trial Pit

-

A
5.00m >

D 060m

& =

Bearing

NOTES: All depths in melres, all scil strengths in kPa.
See legend sheet for key to symbols and abbreviations.
All bearings given relate to magnelic Noerth

Farm ARIAL TP LOG

Versan a0

Reved 17N2200T




I
~norwesT9  Norwest Holst Soil Engineering Ltd. |

HOL.ST

TRIAL PIT LOG

Hole ID.
TP136

| Sheetiof1 |

Contract No. F15481 Method
Project Former Tyne Brewery

Equipmeant JCB ACX

Client Nawcaslle Cily Council
Logged by PS
Caonsultant Mott MacDonald

Machine Excavated

Coordinates

Ground Level
Date Started
Date Completed

423883 10E
56422546 N
76.96m AOD
19/03/2009
19/03/2009

Description of Strata Legend

Depth
Below
Gl

Datum
Leval

Sampling

Remarks

b

MADE GROUND: Tarmacadam.

MADE GROUNBD: Light brown slightly clayey sandy
subangular fine 1o coarse gravel sized fragments

of sandstong. Sand sized fragments are fine lo
coarse.

MADE GROUND: Dark brown slighlly sandy slightly
gravelly clay. Sand sized fragmenis are fine to
coarse. Gravel sized fragments are subangular

fine to coarse of brick and sandsione.

Light brown slightly clayey gravelly fine to
coarse SAND with high cobble content. Gravel is
subangular fine to coarse of sandstone. Cobbles
are subangular of sandstone. (Weathered
Sandstone)

"~ Weak light brown fine grained SANDSTONE. _ ___ _______ o~

Trial pit complete at 2.45 m.

010

0.40

.90

2.40
2.45

76.86

76.56

76.08

74.58
7451

FI 3T P T T T b T T T r ry T r Ty Ty T T T r P T T Er T T T T T T T FT T T T T T

E51

ES2

040

090

TTI T T T T3 P T I T T T T 33 T S T T T T T T 3 T T T T T T T T T P F T T TP T P T T T 7 7T PV 7T T TTT

Stability Unstable from 0.90m to 2.40m

Sharing None used

Groundwater  None encountered during excavation

Remarks 1. Tral pit complete at 2.45m.
2, Trial pit backfilted upon completion.

Sketch Plan of Trial Pit

-f

A
4.00m

D ©.60m

NOTES: All depihs in metres, ali soil strengths in kPa.
See legend sheet for kay to symbols and abbreviations.
All bearings given refale to magnetic North

AR TP LOG

Verman

Revisad

17122007




1
1

0 . . Hole ID.
NORLWEST 0
ruesTY  Norwest Holst Soil Engineering Ltd. |
TRIAL PIT LOG Sheet 1 of 1
Contract No. F15481 Method Machine Excavated Coordinatas 423911.83 E
Project Former Tyne Brewery 56422294 N
Equipment JCB 3CX Ground Leval 74.64m AOD
Cliant Newcastle City Council Date Started 17/03/2008
Logged by PS Date Completed 17/03/2009
Consultant Mott MacDonald
o Depth | papym )
Description of Strata Legend|Below [ | Sampling Remarks
GL
MADE GROWUND: Light brown sandy subangular fine %{5
to coarse gravel sized fragments of concrete and ool ga0l 7434 Es1 | 030
brick with low cobble content, Sand sized :":35'&“
fragments ara fing lo coarse, Cobblesized /[« 060} 7404

fragments are subangular of concrele and brick.

' MADE GROUND: Light brown gravelly fine to coarse

+ sand. Gravel sized fragments are subangular of ,
* sandstone and brick. g

Trial pit complete at 0.60 m.

LA B N B N N D N N N B N N B B I N N N N B A B N BN R I N ek Al e e et S B B B B B S B

PR I NN N S T N BN B B N N N D S BN BN N S B B B N S N N NN N B BT N BN N SN NN R N N RN NN SN NN SN N I B §

Stability Unstable from GL 1o 0.30m Sketch Plan of Trial Pit
A
-« 5.00m »

A

Shoring None used
D 0.80m B

Y
Groundwater  None encountared during excavation © B"ﬁnag 284°
Remarks 1. Trial pit complete at 0.60m. Unable 10 excavate

further {concrele foundalions across base of pit).
2. Trial pit backfilled upon completion.
Form ARW. TP LOG

NOTES: All depths in meires, all soil strengths in kPa.

Ses lagend sheet for key to symbels and abbreviations.
All bearings given relate to magnetic North

Venion

o0

Revaed

17n22001




norwesT® Norwest Holst Soil Engineering Ltd.

Hole ID. |

| BH120
HOL.ST
BOREHOLE LOG - CABLE & ROTARY  Header
Contract No 15481 Method Cable Percussion & Coordinates 423911.85E
Project Former Tyne Brewery Rotary 564309.90 N
Drilling Rig Dando/Boart Longyear 520  Ground Level 76 25m AOD
Client Newcastle City Council Drillers LCTF Qrientalion Vertical
Logged by FJP Date Started 11/03/2009
Consultant  Mott MacDonald Core barrel  T6116 Dale Complated 13/03/2009
Core bit Impregnated
ROGRESS CABLE PERCUSSION DETAILS
Dale Time Hole Casing Waler Remarks Hard Strata|Hard Strata | Chiselling Remarks
depth depth depih from depth | _to depth Hours
1110312008 1200 310 280 DRY Endof CP
1110372008 1200 3.10 280 DRY Start of Rotary
11/03/2003 1730 370 8.20 BRY End of Shift
13/03/2008 0730 8.70 8.20 BRY Start of Shift
13/03/2008 1730 270 8.20 DRY End of Hols
CASING WATER STRIKES
Hole | Maxdepth of | Casing | Max depth of Date Time | Strike at | Rise to | Time laken Flow Casing depth | Casing depth
diam. | hole at dia. | diameter | casing of dia. depth depth 1o fise al strike time ; _ to seal {low
150 310 150 2.80
125 2170 125 820
TARY DRILLING DETAILS SPT RETAILS
From d_g:lh Ftl\{gh ll':ﬂlﬁ'rt\'l i Core Depth | Type |  Incremental blow count/penatration in mm Casing vg:;%‘;
1.20 5.20 AlrrMist 100% 82 150 | 8 |N=2(100110) NR DRY
5.20 520 AlrfMist 0% 92 250 | 5 |Na36(7.9,98109) NR DRY
8.20 2170 AlrMist 100% 82 300 | S | 50/0mm (25/60 50/0) NR DRY
GENERAL NOTES
1. Inspection pit hand excavated from GL {o 1.20m.
2. Cable Percussive boring complete at 3.10m.
3. Rotary Caring complete at 21.70m
4. 1 No 50mm diameter standpipe instalfed, with slotted
section from 0.50m to 3.50m
5. 19mm diameler piezometer installed, with tip at 20.20m.
* Seating blows only.
NOTES: All depths in metres, all diamelers in millimelres, e S :
watar strike rise tima in minutes, hard strata time in hours Veron 304
Revised 171 2zooT




noruwesT 9  Norwest Holst Soil Engineering Ltd.

Hole iD.

BH120
HOL.ST
BOREHOLE LOG - CABLE & ROTARY _Sheet1of3
Contract No. F15481 Method Cable Percussion & Coordinates 423911.85E
Project Former Tyne Brewery Rotary 56430990 N
Drilling Rig Dandg/Boarl Longyear 520 Ground Level 76.25m AOD
Client Newcastle City Council Drilters LC/TF Origntation Verlical
Logged by FJP Dale Started 11/03/2009
Consullant Mott MacDoenald Core Barrel T6116 Dale Completed 13/03/2009
Core Bit Impregnated
o R Depth | patum Sampling Blow Count [ SPT type. N [Install-
Description of Strata 898y Egliw Level & caring TCR |scn l nan' IF & depth ation
MADE GROUND: Brown slighily sandy gravelly r 4
clay. Sand is fine lo coarse of ash, Gravel 030 [|-7595 [ D1 |o30 ]
+ sized fragments are angular to subangular fine - 1 UM
lo coarse of coal, brick and sandstone. ___________ . il 14
MADE GROUNE: Brown and black slightly gravelly C 10
sandy clay. Sand is fine 1o coarse. Gravel 100 7525 | mx |00 - H
v sized fragments are angular to subangular fine N 11
+lo coarse of sandstone, fila and mudstane. | - 1H
MADE GROUND: Black and grey slightly gravelly C D4 [ 150105 52 ] E
sandy clay. Sand is fine to coarse of ash. N BS [150200 150 (kRO
Gravel sized fragments are angular to B 15
subangular fine to coarse of brick and 7425 | ps |200 - H
Tosandstone. o iieo-- C el
Dense brown clayey SAND and angular lo C J:f
subangular fine to coarse GRAVEL of sandstone. C o7 250 s 11
{Reworked/Weathered Sandstona) N Dey|j2 50:zies L i
----- il ek Ny ittt ataradadedelelo b 7325 | oo 200 ssommm |
Medium strong yellowish brown coarse grained S e e 3 F
micaceous SANDSTONE. Discontinuities: 1) 0-10 L A4:H
deg planar rough with sand infill. C il
: kFo] 4.20] t00 | 00 | 14 :
C T 50 ]
M 150 ]
- 500 -
[ 420 520[tw0 | ¥ 87 ~
—from 4.80m darker brown with orange r
staining C
~at 5.10m black staining S T e
— Sl seo [oroes L -
CAVITY (Driller's description) -
680 | 6965
Zone of core loss. WORKINGS {Driller's - 5m 82010 [0 | @
description) (Tha "High Main'?) N MR
- - B20 6805 | |feo----- =1
Very weak grey MUDSTONE with plant fossils. F—=—x1 834 [ 6791 | N
Recovered as angular fine to coarse gravel f—] L
sized fragmentis. (seat earth) C
Weak to medium strong black carbonaceous L » o
MUDSTONE with Iocal pyrite growth, - 8 8709 i
Disconlinuities: 1) very closely to closely == " E
spaced 0-10 deg planar smooth with clay C
infill. 2) closely to widely spaced BO-80 deg 4 L
planar smooth with clay infill. b g0 i _l
~~._-~from 8.53m to 8,78m and 8 B4m 1o 9 03m 870 eess | e i
950 | €8.35 -4
Form ARMAL COMBIMED LOO

NOTES: All depths in metres, all diameters in millimeires
See header sheet for details of boring, progress and water
slrikes. Sea legend sheat lor key to symbols,

Varuon 3o

Revnad tinzzeof




. . . Hole 1D,
~norues+® Norwest Holst Soil Engineering Ltd. |
el BOREHOLE LOG - CABLE & ROTARY | shestzets 3

Contract No. F15481 Method Cabla Percussion & Coordinates 42391185 E

Project Former Tyne Brewery Rotary 564309.90 N
Drilling Rig Dando/Boart Longyear 520 Ground Lavel 76.25m AQD

Client Newcastle City Council Drilters LCITF Orientation Vertical
Logged by FJP Date Started 11/03/2009

Consultart Mott MacDenald Core Barrel TE116 Date Completed 13/03/2009
Core Bil Impregnated

o Depth i patum Sampling Blow Count | SPT type, N |install-
Description of Strata Legend Bé'tw Level &coring  [TcR |scR|Rao] F | &depth | atien

NI

8.34m - 9.70m : Remaining Detail : 8.53m -
8.78m : recovered as non intact core (angular
te subangular fine to coarse gravel sized
fragments)

Detail 9.20m - 9.26m ; —-from 9.20m {¢ 9.26m
and 9.31m to 9.70m recovered as non intact
core (angular to subangular line lo coarse

100)
66.77 arn svzofwo | 78 | a1 | ]

9.70m - 9.90m : Probable SEAT EARTH with plant
fossils. Recovered as angular lo subangular
fine to coarse gravel and cobble sized

120 1270) 97 |38 | T4

9.90m - 10.48m : Weak dark gray MUDSTONE,
Discontinuities; 1) very closely lo closely
spaced 0-10 deg planar smooth with lacal clay
infill

Detail 10.01m - 10.01m : --—from 9.45m to
9.48m recovered as non intact cors (slightly
clayey angular 1o subangular fine to medium
gravel sizad fragments)

~-from 9.45m lo 9.48m recovered as non intact
core (slightly clayey angular to subangular

ine to medium gravel sized fragments)

1270 1420 98 9 .1 NI

Waeak to medium strang grey fine grained
SANDSTONE with very closely spaced thin
laminations to very thin beds of mudstone.
Discontinuities: 1) very closely to closely

locally medium spaced {0-10 deg) planar

smooth.

-—from 11.57m to 11.61m recovered as non
intact core (angular coarse gravel sized
fragments)

—from 13.35m to 13.38m recoverad as non
intact core (angular to subangular fine 1o

medium gravel sized fragments)

-—~from 15.42m to 15.62m 1 No 80-90 deg planar
rough discontinuity with purple staining

--from 16,32m to 16.55m 2 No disconlinuilies Tetaiin
60-70 deg planar rough with black and orange =t 16.62
\staining and local clay infill /

1420 1570|100 | 98 | 7t

1570 17.20] 96 42 | 13
£2.63 =

Very weak to weak dark grey MUDSTONE.
Discontinuities: 1) closely spaced 0-10 deg

planar smoath locally clay infilled. 1742

\Weak black COAL wilth pynite. Recovered as 17.58

58.83 - -

angular to subangular fine to coarse gravel

sized fragments. 1720 wrojioe | M| o

58,15 - =

Very weak to weak black and grey MUDSTONE with ALHI
plant fossils and slip planes. {Seat Earth)

Very weak to weak black COAL with pyrite. "

Recovered as angular fine to coarse gravel
~_sized fragments. {The 'Metal'?} 8 80

Very weak to weak black and grey MUDSTONE with
plant fossils and sfip planes. (Possible Seat

Earth). Disconlinuilies: 1} very closely to

closely spaced 0-10 deg planar smoath.

—from 19.05m to 19.17m, 19.40m to 19.57m and

57.45 "7 -

1870 2020] 82 | 13 @
NI
100|

L3 N TN N L AN O B N NN LN N N L O NN L ek A e
A S B AN I AN AR AN S A S SN S SN BN SN L AU A SN TR T A SN SE TR AL AL A SN O A A S SN OE AU A AN SN T NS AT A A TR SR 0 AN SN R SR U 3 AN A SN Ok A U AU R W S AT AU A Sk S WA S S S B B S A B S S MO S A o

NOTES: All depths in metres, all diameters in millimalres. Fom  ARIALCOVEREDLOS
See header sheet for details of boring, progress and water
strikes. See legand sheet for kay 1o symbols

Vernon a0

Reviet 1inzeeet




Hole ID.

norwesT®  Norwest Holst Soil Engineering Ltd.

BH120
HOL.ST
BOREHOLE LOG - CABLE & ROTARY  Shest3of3
Coniract No. F15481 Method Cable Percussion & Coordinates 423911.85E
Project Former Tyne Brewery Rotary 564308.90 N
Orilling Rig Dando/Boart Longyear 520 Ground Level 76.256m AQD
Cliant Newcastle City Council Drillers LC/TF Orientation Verlical
Logged by FJP Date Started 11/03/2008
Consultant Mott MacDonald Cora Barrel T6116 Date Compleled 13/03/2008
Core Bit Impregnated
o Depth | patum Sampling Blow Count | SPT type, N{install-
Description of Strata Legend Bgltw Leval & coring TcR |scr [Rao| F & depth ation
Remaining Detail : 19.05m - 19.17m : 19.80m to S R 4. 1 r
20.65m recovered as non intact core {angular - - o j i
to subangular fine to coarse gravel sized N ]
b = _f_rgg_n‘l_egl_s ,- ----------------------------- == 2065 [ 5560 b= 7
Woeak grey MUDSTONE. Discontinuities: 1) very - b
closely lo closely spaced 0-10 deg planar N 2020 2070[t00 | 54 ] 38 ]
smooth locally clay infillad. - gg b
-—from 20.77m 1o 20.81m and 20.92m lo 21.07m N 180 ]
recovered as non Intact core {angular fine to - 1
coarse gravel sized fragments) X J
-------------------------------------------- 2170 - 5485 ST St EEE R L
Barehole complete at 21.70 m. C ]
: :
Foem AR COMBNED L.OG

MNOTES: Alt depths in metres, all diamelers in millimetres.
See header sheet for details of boring, progress and water Venen 310
strikes. See legend sheet for key to symbols.

Revried 1mnaneo?




norwesT®  Norwest Holst Soil Engineering Ltd.

Hote iD.

BH121
HOLST
BOREHOLE LOG - CABLE & ROTARY Hoader
Contract No. F15481 Method Cable Percussion & Coordinates 42387412 E
Project Former Tyne Brewery Rotary §64226.66 N
Drilling Rig  Dando/Knebel H179 Ground Level 77.54m AQD
Cliant Newcastie City Council Drillers ALIPT Oriantation Vertical
Logged by FJP Date Starled 16/03/2009
Consultant  Mott MacDonald Core barre!  PWF Date Completed 19/03/2009
Caore bit PCD
PROGRESS CABLE PERCUSSION DETAILS
Date Timea Hole Casing Waler Remarks Hard Strata |Hard Sirata Chlselhng Remarks
depth depth depth from depth | _ to depth Hours
160372009 1730 410 350 DRY End of CP 230 240 0.50 Chiselting
19/03/2009 0730 4.1 3.50 DRY Start of Rolary 350 2806 100 Chiselling
1976372009 1730 22.00 9.00 NR End af Hole
CASING WATER STRIKES
Hole | Maxdepthof | Casing | Max depth of Date Time | Strike at [ Rise io | Time taken Flow Casing depth | Casing depth
diam. ; hole al dia.__| diameler | casing of dia. depth depth 1o rise at strike lime | 1o seal flow
150 4.10 150 350
21 9.00 121 900
92 22.00
ROTARY DRILLING DETAILS SPT DETAILS
From To Flush Flush iCora Depth | Type |  Incremental blow count/penetration in mm Casing Vg:;?;
210 440 AirMist 100% 92 120 § |N=27(3488678} NR DRY
4.40 5.90 AirfMist 0% 92 200 { S |N=38(458.12107) NR DRY
5.90 2200 AiffhAist NR 92 300 | S | N=45(3676,1317) NR DRY
380 | S | 50/180mm (1510/5,18.22.10430) NR DRY
GENERAL NOTES
1. Inspection pit hand excavated from GL to 1.20m.
2. Cable Percussive boring complete at 4.10m.
3. Rotary Coring complete at 22.00m,
4. 50mm diameter standpipe installed, with slolled section
from 9.00m {o 3.00m.
* Seating blows only.
NOTES: All depths in metres, all diameters in millimetres, Fom ihinnitcos el
water strike rise time in minutes, hard strata time in hours Verson 304
Ruywend 17122007




norwesT® Norwest Holst Soil Engineering Ltd.
BOREHOLE LOG - CABLE & ROTARY

HOL ST

Hole ID,

BH121
Sheet1 of 3

Conlract No. F15481

Project Former Tyne Brewery

Client Newcastle City Council

Method Cable Percussion &
Rotary

Drilling Rig Dando/Knebel H179

Drillers ALPT

Logged by FJP

Consultant Mott MacDonald Core Barrel PWF

Core Bit PCD

Coordinates

Ground Level

Orientation
Date Started
Date Completed

42387412 E
564226.66 N
77.54m AQD
Vertical
16/03/200%
19/03/2009

Description of Strata

Depih | patum
Legend|Below

G.L.

Sampling

& coring

Bilow Count

TCR [scnlnan| IF

SPT type, N|Install-
& depth ation

MADE GROUND: Tarmacadam.

¥
¥

010 - 7744

MADE GROUND: Light brown slightly clayey sandy
angular to subangular fine to coarse gravel
sized fragments of sandstone and mudstone.

e
™
T

03 724

oy
e
OCH

MADE GROUND: Light brown motlled dark brown
sandy gravelly clay with low cobble content.

Sand sized fragments are fine to coarse.

Gravel sized fragments are angufar lo

subangular fine to coarse of brick, sandstene

and mudstone. Cobble sized fragments are
angular of sandstone.

Medium dense to dense lighl brown clayey very
gravelly fine lo cecarse SAND with low cobble
content, Gravel is angutar to subangular fine

to coarse of sandstone with low cobble

content. Cobble sized fragments are angular of
sandstone.

Dense light brown sandy angular to subangular
fina to coarse GRAVEL of sandstone.

=] aso

Medium sirong to strong light brown coarse
grained SANDSTONE. Discontinuities: 1) very
closely to closely spacad 0-10 deg planar

rough. 2} medium spaced 80-90 deg planar rough
local erange staining and clay infill.

--from 4.50m 1o 4.67m and 5.90m {o 6.00m
recovered as non intact core (angular to
subangular fine to coarse gravel sized

fragments)

‘[ 4.10 7344

| 510
5.30

72,44
72.24

TP [T TP T T T A TP [T AP P T T TP P T TP PV I T T [ I TP T v T T T3 [T TFTTF

Open workings. {Driller's description)

Medium strong to strong light brown coarse
grained SANDSTONE. Discontinuities: 1) very
closely to closely spaced 0-10 deg planar

rough. 2) medium spaced 80-90 deg planar rough
local orange staining and clay infill.

---{from 5.90m to 6.00m recovered as non infact
core {angular to subangular fine lo coarse

gravel sized fragments)

6.8 .24

COLLAPSED WORKINGS (Driller's description)
{The 'High Main'?)

Recoverad as non intact core (angular to
subangular fina to coarse GRAVEL of mudstone
and sandstone}. (Collapsed Workings)

Thinly interlaminated weak to medium strong
dark grey MUDSTONE and fine grained

68.14
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NOTES: All depths in metras, all diameters in millimetres.

Sea haader sheel for details of boring, progress and waler

strikes. See legend shest for key to symbols.
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norwssT®  Norwest Holst Soil Engineering Ltd. | s,

HEsT BOREHOLE LOG - CABLE & ROTARY T

Contract No F15481 Method Cable Percussion & Coordinates 42387412 E
Project Former Tyne Brewery Rotary 564226 66 N
Driling Rig Dando/Knebel H179 Ground Level 77 54m AOD
| Cliant Newcaslle City Councll Driters ALPT Orientation Vertical
| Logged by FJP Date Started 16/03/2009
. Consu'tant Mott MacDonald Core Barrel PWF Date Completed 18/03/2009
Core Bit PCD
. Lecand Depth | Datum Sampling Blow Count | SPT type, N|Instalt-
[ ] s ep— q
Descriplion of Strata egen Béltw Level &coring  |rea [scr[ran] F | &depth | ation
SANDSTONE. Discontinuilies: 1) very closely to ——— " 200 _*:
medium spaced 0-10 deg planar smooth. L 4
| =—-irom 9.40m to 9.48m recovered as non intact merrrq 1940 (F 6714 || pesseeely T 1
", cora (angular lo subangular fine to coarse ] [RERAEy L 4
+ gravel sized fragments) il LR l: -';
|, =—from 8.50m to 9.68m black carbonaceous Ml e L 4
i ~—from 10.21m to 10.27m recovered as non Fe 3 1
', intact core {clayey angular to subangular fine T e L 1
ito medium gravel sizedfragments) S e o 1
Medium strong to sirong grey fine grained o EE
SANDSTONE with very closely spaced to closely E 1
spaced thin laminattons of mudstone. % i L 1040 a0l e |91 | 77 4
Discontinuities: 1) closely to medium locally LA CER i | 1
spaced 0-10 deg planar smooth with local Teiand A 1
orange staining and clay infill, 2} medium to Cedaais B 1
widely spaced 40-50 deg planar rough with : E C | i
orange staining -
- i
E 50 i
s T i =====1= =} 200{
o 400
o i
...... - ne  weale (w0 | sl |
g K R T A TR VI [ SR e B S R | !
Weak to medium strong grey MUDSTONE with — o |
closely spaced thick laminations to thin beds — o
of gray siltstone. Discontinuities: 1) very o i
closely to closely spaced planar smoolh i =
locally clay infilled. E
--from 16.56m to 16.62m recovered as non e L
inlact core {angular to subangular fine to : 1740 314 -4
', coarse gravel sized fragments} ' L -
+ —from 17.07m to 17.09m recovered as non N B 1
', intact core {angular 10 subangular fine to ' E jasn wmag]7a | ss | o |
'medium gravel sized fragments} ______________ /R 0 o =
i 4= L
+ Woeak black COAL with pyrite. Discontinuities: K L
', 1) very closely lo cl?seiy §paced 0-10 deg g [ |
\planar rough. (The Metaln)_ _________________ ‘ :
Weak grey MUDSTONE with plant fossils. o
Discontinuitias: 1) very closely to closely — L {
spaced 0-10 deg planar rough. -
«from 18.59m lo 19.40m assumed zone of core g
loss E ||| ErimErses i gy ke
r | | =
L kel
—— o
— o
s - - —— . R
NOTES: Al depths in meires, all diameters in milimetres. e
| See header sheel for detalis of boring, progress and waler Vemen 190
| strikes. Sea legand sheot for key 1o symbals
Hevuasd 1inasear




noruesT®  Norwest Holst Soil Engineering Lid.
BOREHOLE LOG - CABLE & ROTARY

HOLST

Hole ID.

BH121

Sheet3of3

Contract No. F15481 Method

Project Former Tyne Brewery

Drilling Rig
Client Newcastle City Council Drillers
Logged by
Consultani Mott MacDonald Core Barrel
Core Bit

Cable Percussicn &

Rolary

Dando/Knebel H179

AL/PT

24
2%

Coordinates

Ground Level

Qrientation
Date Starled
Date Completed

42387412 E
564226 66 N
77.54m ACD
Vertical
16/03/2009
19/03/2009

Descriplion of Sirata

Deplh
Legend|Below

Datum
Level

Sampling
& coring

Blow Count

SPT type, N

TCR

SCR

RAD

IF & depth

Install-
ation

\

Weak grey MUDSTONE with plant fossils.
Discontinuities: 1) very closely to closely

spaced 0-10 deg planar rough.

-—{ram 20.40m to 20.45m recovered as non
intact cora (angular lo subangular {ine to

coarse gravel sized fragments)

-~from 20.63m to 20.67m and 20.86m to 20.98m
recoverad as non intacl core (claysy angular

\ to subangular fine to coarse gravel sized

\

', fragments)

Weak to medium strong grey MUDSTONE with very
closely to closely spaced thick laminations lo

thin beds of fine grained sandstone.

Discontinuilies: 1} very closely to closely

spaced 0-10 deg planar smooth.

—from 21.65m to 21,70m recovered as non

\ intaci corae {angular to subangular fine to

coarse gravel sized fragments)

Borehole complete at 22.00 m.

LI B I N BN I B S N B B N B T B B B SN B BN R B B B DN N B DN B R N NN S DN NN B BN S B N N B SN N B NS S N NN I R NN B S ST I N B B I B S BN B B N I S B B A S N N A N N ut S S Rt i |

22.00

1940 2200

we

74

TSI U S 0 T VA0 SN0 TR0 A 0 T SO A VA O S W S S T T T S TN T S N T T W T S S O T T T 0 0 T T SO T L T T T S T N T S T T T TS 0 NG T S U SO T S S T N T S S T O S T T O O 0 T O O I

NOTES: All depths in metres, all diametars in millimetres.

See header sheel for details of boring, progress and water

sirikes. See legend sheet for key lo symbols.
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Hole ID.

water strike rise time in minutes, hard strata time in hours

norwesT 9  Norwest Holst Soil Engineering Ltd. | ...,
HDOL.ST
BOREHOLE LOG - CABLE & ROTARY Header
Contract No. F15481 Method Cable Percussion & Coordinates 42392803 E
Project Former Tyne Brewery Rotary 564241.88 N
Drilling Rig ~ Dando 2000/8L 520 Ground Level 74.85m ADD
Client Newcastle City Council Drilters MHITF Crientation Vertical
Logged by FJP Date Started 11/03/2009
Consultant  Moll MacDonald Core barrel  TB116 Date Completad $7/03/2009
Core bit Impregnated
PROGRESS CABLE PERCUSSION DETAILS
Date Time . Hola Casing Waler Remarks Hard Strata|Hard Strata | Chiselling Remarks
depth depth depth from depth | _to depth Hours
1170372009 1730 565 515 DRY End of CP 130 150 0.75 Chiselling
16/03/2009 fize) 5.65 515 DRY Start of Rotary 170 180 0.75 Chiselling
16/D3/2009 1730 1570 7.20 DRY End of Shift 2.30 250 1.00 Chiselling
17/03/2009 o 1570 7.20 DRY Start of Shift
170372008 170 1870 7.20 DRY End of Hela
CASING WATER STRIKES
Hole | Maxdepthof | Casing | Max depth of Date Time |Strike at | Rise to | Time taken Flow Casing depth | Casing depth
diam. | hole a! dia. | diametar casing of dia. depth depth lo rise at steike time | 1o seal flow
150 3.40 150 3.40
121 7.20 121 7.20
92 18.70
ROTARY DRILLING DETAILS SPT DETAILS
From Tolh F‘u-':eh 2{‘&: iCore Depth | Typs |  Incremental blow countpenetration in mm Casing \g:;%r’
585 7.20 AiriMist % o 150 | S | 50/135mm (20,5/40,22 28/60) 1.50 DRY
7.20 18.70 AlriMis 100% 82 250 | S | 50/200mm (3,8.10.22 18/50) 2.50 DRY
GENERAL NOTES
1. Inspeclion pit hand excavated from GL to 1.20m.
2. Cable Percussive boring complete at 3.40m.
3. Rotary Coring complete al 18.70m.
4. 1 No 19mm piezomeler installed, with tip at 18.50m.
5. 50mm standpipe installed, with slotted section from
7.00m (o 1.00m,
* Seaung blows only
NOTES: All depths in melres, all diameters in milimetres, fem | McowERneeR
Vearaon 104

Rewnsed

1n22c07




g 0 q Hole ID.
norwesTt® Norwest Holst Soil Engineering Ltd.
BH122A
HOL.ST
BOREHOLE LOG - CABLE & ROTARY Sheet 1 of 2
Contract No. F15481 Method Cable Percussion & Coordinates 42392803 E
Project Former Tyne Brawery Rotary 564241.88 N
Drilling Rig Dando 2000/BL. 520 Ground Level 74.85m AQD
Clisnt Newcastle Cily Council Drilters MHTF Orientation Vertical
Logged by FJP Dale Started 11/03/2009
Caonsultant Molt MacDonald Core Barrel T6116 Dale Completed 17/03/2009
Core Bit Impregnated
) — Depth | patum Sampling Biow Caunt | SPT type, N|install-
Description of Slrala egun Béttw Level Bcoring  jeR [scr[rad[ W | & depth | ation
MADE GROUND: Brown slightly clayey sandy r T
angular fine to coarse gravel sized fragments L 7465 | o1 |00 ]
», of sandsione and brick. Sand sized fragments C E
) = D2 | 050 4
\arefinetocoarse. _  _________________.. - Bl |050-120 4
Vary dense orangish brown clayey very gravelly N ]
fine to coarse SAND with iow cobble content. C J=4 =
Gravel is angular fine to coarse of sandstene. - 11
Cobbles are angular of sandslone. C =3 || U 11
C o5 | 150105 ssonmm 4 [
- 86 | 150-200 150 1751 M
» o7 |2 I H
o pa |250205 ssoz0omm 4 H
N pe (25300 250 285
Black COAL. Recovered as sandy angular fine to ﬁ ) -:- e E . E
~ .coarse gravel sized fragments. et 320 7185 [ D 330 10
CAVITY - 14
-------------------------------------------- 585 [ &9 - - - -
Zone of core oss, COLLAPSED WORKINGS. p 8920
(Drilter's descriplion) {The "High Main'?) 5
E 585 7200e | o | o |nNR
s S m e — = - 720 feres | f------ -1
Very weak (o weak thinly Iammaled dark grey -
MUDSTONE. Discontinuities: 1) very closely C
spaced 0-10 deg planar smooth locally clay -
infilled, C o= azof %8 |18 0
---from 7.20m to 7.72m recovered as non intact r
core (slightly clayey angular lo subangular C ::
fine lo coarse grave! sized fragments) r | r<----- 30
—from 7.92m 1o 8.35m recoverad as non intact o
core {(angular lo subangular fine to coarse £
gravel sized fragmenls) L
. 85687 820 ar0[100 | &4 | 26 | -
---from 8.95m to 8.98m recovered as non intact [
‘ core (clayey angular lo subangular fine gravel o
‘E'EGPJ@STQ“F) ________________________ P -
Madium strong grey fine grained micaceous L
SANDSTONE with very thin laminalions of A N
NOTES: All depths in metres, ail diameters in millimstres, Form | R coMpmEDLES
See header sheet for details of boring, progress and water Versun .10
strikes. See legend sheet for key 1o symbols.
Revnad 17122007




norwesT9 Norwest Holst Soil Engineering Ltd. | ...
BOREHOLE LOG - CABLE & RO

HOL ST
L

| HolelD.

Sheat 20l 2

TARY

Contract Ho F15481 Malkod
Project Fermer Tyna Brewery
Drriking Rig
Cliend Mewcasi'e City Council Dirillers
Laogged by
Caonsuitant Mot MacDanald Core Barrel
Cora Bil

Cabla Parcussion &
Rotary

Dando 2000/8L 5§20
MHITF

Coordinates

Groynd Leve!

Crienlation
Data Started

Date Compleled 1702009

423028 03 E
564241.88 N
74 B5m ACD
Vertical
11032009

Dascriplion of Strata

Deolh | atum
Legend)Beiaw | | .o

Sampling
& coring

BiowCourt | SPT type, N |instad.

TER

Jscmimea] w | Edepth | ation

mudsiona. Discontinwims: 1) clasely o
madium lecally very closely spaced 0-10 deg
planar smoath with focal clay infidl and

orange staining. 2) widely spaced B0-00 deg
planar smoath stained orangs

Detai 8 10m - 9.10m : ---at 9.10m 1 No 60-70
deg planar rough disconimiely with clay

infill and orange staining

Dwtall 8 48m - 8.65m - —Irom 9 48m la 9.65m
and 11.20m to 11.30m orangs staining

==from 11.70m o 11.79m orange and purple
slaining

-from 12 50m to 12 60m recoverad as non
intact core (clayey angular lo subangular fing
to coarse gravel sized fragments)

—fram 12.70m to 12.90m recovared &5 nan
intact core {sandy angular to subangular line
o coarse gravel and cobble sized (ragments)
-={rom 12 90m to 13.24m highly fractured
siained oranga

LI o e R

. .;H.iﬂl ] ;Mdil.m sireng thinly laminated grey

MUDSTONE. Discontinuities: 1} very closely to

closely spaced 0-10 deg planar smooth with

local orange staining.
| ==from 15.03m to 15.06m recovered as non
* intact core (angular lo subangular fine to

» coarse gravel sized fragments) .
s iy et GlphLSginee gy il R

', Veryweak black COAL with pyrile.
1 Discontinuities: 1) very closely to closely

Weak grey MUDSTONE wilh plant fossils.
Discontinuities: 1) very closely to closely

spaced 0-10 deg planar smooth, (Seat Earth)
-=froam 15.70m to 15.83m and 15.90m o 15.96m
recovered as non inlact core (angular to

TTET[T

]
&

—

subangular fine to coarse grave! sized

fragments)

'll|'|!||l||

—from 16.13m to 16.33m 1 No thin bed of very

waak to weak grey vary thinly laminated

I

mudstone

1|--from 16.21m to 16.33m recovered as non

Il
II|'|IJI

|
1

intact core (angular to subangular fine to
1[t:t:aarse gravel sized fragmenis)

Discontinuities: 1) closely spaced planar

rough 0-10 deg. (The ‘Metai?)

==from 16.53m to 16.70m recovered as non
Hintact core {angular fine to coarsa gravet ]{
|sized fragments)

f
Very weak black COAL with pyrite. /f

Very weak to weak grey MUDSTONE with plant
fossils. Discontinuities: 1) very closely to

18.70 - 5815
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MOTES: Al dapths in melres, 3l diameters in millimeires
Sea header sheel for defails of boring, progress and water
sirkes. See lagend shael for key o symbols,
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norwesT®  Norwest Holst Soil Engineering Ltd. | Lo

HEesT BOREHOLE LOG - CABLE & ROTARY Sheet 2+ of 2

Contract No. F15481 Method Cable Percussion & Coordinates 42392803 E
Project Former Tyne Brewery Rotary 564241.88 N

Drilling Rig Dande 2000/BL 520 Ground Leve! 74.85m AOD
Client Newcastle City Council Drillers MH/TF Qrientalion Vertical

Logged by FJP Dale Started 11/03/2009
Consultant Mott MacDonald Core Bamel T6116 Dale Completed 17/03/2008

Cora Bit Impregnated

Depth | Datum Sampling Blow Count | SPT typa, N|Install-
Dascription of Strata Legend Béltw Lavel 8 coring = ‘ oh Inno' 5 & depth ation

closely spaced 0-10 deg planar smooth. ;;;

“ 16.91m - 17.07m : ---from 16.90m to 17.07m '
+  predominanily recovered as non intact core;;; !
\ 17.70m - 18.15m : —from 17.70m to 18.15m 1 )

1+ No 80-30 deg discontinuity undulaling rough;;; '

' 18.31m - 18.43m : —from 18.31m to 18.43m ;
recovered as non intacl core {angular to [
! subangular fine lo coarse gravel sized 6
fragments);;; 18.43m - 18.70m : ---from 18.43m 1

1

Borehole complete at 18.70 m.

LJNL I I N I I N IO N I B B N B N B NN I NN O N N N N N N Y N O NN N BN SN N T N N IO NN I BN NN N I S AN N N N N O A N N N S NN A N A Bt I B N B T B B B

PRI S N B T S TS T T O A O S A S 0 T T W 00 O A U 0 U NG WY U VA G U0 U W T UG U U Y Y 0 O S G VO T T T S T NN T T T T T O N T 0 SO T O O T S T VN S T O N O VY 300 O |

Form ARAL COMONED LOG

NOTES: All depths in metres, all diameters in millimetres.
See header sheet for details of boring, progress and waler Verson 310

strikas. See legend sheet for key to symbals.

Revned 1inzege!




. q q Hole ID.
NORwEST 9 est Hols
AwesTY  Norw Ist Soil Engineering Ltd. |
TRIAL PIT LOG Sheet 1 of 1
Coniract No, F15481 Method Machine Excavated Coordinates 423913.29E
Project Former Tyne Brewery 56430027 N
Equipment JCB 3CcXx Ground Level 76.28m AOD
Client Newcastla City Council Date Started 17/03/2009
Logged by Ps Dale Completed 17103/2009
Consultan Mott MacDonald
Depth | paum
Descriplion of Strata Below Lavel Sampling Remarks
G.L.
MADE GROUND: Grey subangular fine to coarse 010 7818 -
gravel sized fragments of limastone. C C
-—-at 0.10m plastic sheat C T || am N
MADE GROUND: Brown slightly gravelly sandy clay. C [
Sand sized fragments are fine to coarse. Gravel N N
sized fragments are subangular fine to coarse of [ 5
sandstcne and brick. " L
— - 130 7488 ES2 | 1.30 -
Firm light brown slightly gravelly sandy CLAY. 3 F
Sand is fine to coarse. Gravel is subangular 3 N
fine to coarse of sandstone. r C
- - - 260 7388 | ES3 | 260 F
. Woeak light brown fine grained SANDSTONE. 265 7383 r
', (Recovered as subangular fine lo coarse gravel C L
\sizedfragments). _ _ _ _ ____________________.. / C C
Trial pit complete at 2.65 m. r C
Stabilily Unstable from GL to 0.10m Sketch Plan of Trial Pit
A
-« 2.50m »
A
Shoring None used
D 0.60m B
Y
Groundwater  None encountered during excavation © BearlngE r
Remarks 1. Trial pit complete at 2.65m.
2.Trial pit backfilled upon complation.
NOTES: All depths in metres, all soil strengths in kPa. — ARIAL TP LOG
See legend sheet for key to symbols and abbreviations. — 0

All bearings given relate to magnelic North

Revited

17122007




~norwesT9  Norwest Holst Soil Engineering Ltd.

Hole ID.

HOL.ST TP126
TRIAL PIT LOG Sheet 1 of 1
Contract No. F15481 Mathod Machine Excavated Coordinales 42392949 E
Project Former Tyne Brewery 564301.38 N
Equipment JCB 3CX Ground Level 75.08m AOQD
Client Newcastle City Council Date Started 17/0372009
Logged by PS5 Date Compleled 17/03/2009
Consultant Mott MacDonald
o Deplh | patum ,
Dascription of Strata Legend| Below Level Sampling Remarks
G.L.
MADE GROUND: Grey subangular fine to coarse 010 74.98
gravel sized fragments of imestone. o
-—at 0.10m plaslic sheet C ES1 | 0.40
MADE GROUND: Black slightly clayey gravelly fine B
to coarse sand sized fragments of ash. Gravel OBo[- 7428 | ES2 | DBD
sized fragments are subangular fine lo coarse of L
sandstona. C
MADE GROUND: Brown slightly gravelly sandy ciay. C
Sand sized fragmenls are fine to coarse. Gravel -
sized fragments are subangular fine to coarse of N
sandstone and brick. "
, 280F 7228
Light brown gravelly fine to coarse SAND. Gravel 2050 7213
s subangular fine lo coarse of sandsione. ool 7208

Trial pit complete at 3.00 m.

L2 T N B N I I B I B S B N I S D B B B N AN B R R

LI B N B N N T S B R NN S S N I T R N B R N N I S BN S B N S T BN AN M R A N 2 N I R N B R B 2 N B A 4

Stability Unstable from GL to 0.80m Sketch Plan of Trial Pit
A
- 2.50m »

A

Shoring None used
D 0.60m B

Y
Groundwater  None encountered during axcavation Z Bea ﬁn;g 358
Remarks 1. Trial pit complate at 3.00m.

2. Frial pit backfilled upon complation.
NOTES: All deplhs in metres, ail soil strengths in kPa. R CUATEY
See legend sheel for key lo symbols and abbraviations. —— s

All bearings given relate to magnetic North

Ravised 1TH 2047




All bearings given relate to magnetic North

0 q . Hole ID.
NORWEST 0
Au=sTY  Norwest Holst Soil Engineering Ltd. |
TRIAL PIT LOG Sheet 1 of 1
Contract No. F15481 Mathod Machine Excavated Coordinates 42391329 E
Project Former Tyne Brawery 564275.39 N
Equipment JCB 3CX Ground Level 75 32m AQCD
Cliant Newcastle City Council Date Started 17/03/2009
Logged by PS Dale Completed 17103/2009
Consultant Mott MacDonald
L Depth | patum :
Dascription of Strata Legend|Below Loval Sampiing Remarks
MADE GROUND: Brown sandy subangular fine lo r r
coarsa gravel sized fragments of concrele and C C
brick with low cabble conlent. Sand sized 7492 | ESY | 0.40 -
fragmenls are fine lo coarse. Cobble sized C L
fragmenls are subangular of concrete and brick. C r
Light brown slighlly clayey gravelly fine to - L
coarse SAND. Gravel is subangular fine lo coarse F n
of sandstone. C L
[ 7357 N
[~ .Weak light brawn fing grained SANDSTONE. L7282 -
Trial pit complete at 1.80 m. N C
Stability Unstable from GL to 0.40m Sketch Plan of Trial Pit
A
- 5.00m »
A
Shoring None used
D 0.60m B
\j
Groundwater  None encountered during excavation “ Beannzg e
Remarks 1. Trial pit complete at 1.80m.
2. Trial pit back{illed upon completion.
NOTES: All deplhs in metres, all soil strengths in kPa. Ferm ARIALTPLOG
See legend sheet for key to symbols and abbreviations. — -

Revsed

1722007




..................................... -

Trial pit complete at 1.85 m.

LINLJS S B N I A N N A A B N U BN B BN S N N N O B O N I S SN N A 2 BN N B S S B B D N S S R S

. - . Hole ID.
ruesT Y  Norwest Holst Soil Eng ngLtd. | _
TRIAL PIT LOG Sheet 1 of 1
Contract No. F15481 Method Machine Excavated Coordinates 42393558 E
Project Former Tyne Brewery 564276.65 N
Equipmant 4CB 3CX Ground Lavel 74.76m AQD
Client Newcastle City Council Date Started 16/03/2009
Logged by PS Date Completed 16/03/2009
Consullant Mott MacDonald
Depth | pajum
Description of Strata Legend | Below Level Sampling Remarks

MADE GROUND: Brown sandy subangular fine to

coarse grave! sized fragments of concrele and 7446 | ES1 | 030

brick with low cobbte content. Sand sized

fragments are fine 10 coarse. Cobble sized

fragments are subangular of concrete and brick.

Light brown slightly clayey gravelly fine lo

coarse SAND, Gravel is subangular fine 10 coarse

of sandstone. (Possible Made Ground)

- - 7296 | €52 | 180
"~ Waeak light grey fine grained SANDSTONE. - 7281

E IR I N N S B N BN SN N N N N SN N N M B Sk B 2 B B N S B BN SN B B 2 S BN B S S S BN RN B B S B B B S B ¥

Stability Unstable from GL to 0.30m Sketch Plan of Trial Pit
A
-« 250m »
A
Sharing None used D Com a
Y
C -——-9 .
Groundwater  None encountered during excavation Bearing 180
Remarks 1. Trial pit complets at 1.85m.
2. Trial pit backfilled upon completion.
NOTES: All depths in metres, alt soil strengths in kPa. ot SESUATES)
Sea legend sheet lor key to symbols and abbreviations. — -
All bearings given relate to magnetic North
Revnad 1722007




Appendix C

Exploratory Hole Record Sheets



v_\)/\ Borehole No.
L g
C Borehole Log WS01
consulting engineers Sheet 1 of 1
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423950.00 - 564299.00
) P17-262A WLS
Scale
Location: Newcastle Upon Tyne Level: 77.40 1-50
Logged B
Client: Dates:  19-06-2019 - 19-06-2019 ggB y
Samples and In Situ Testing
Well g}l :.alier Depth Level Legend Stratum Description
MKes| Depth (m) |Type Results (m) (m)
MADE GROUND: Grey silty very sandy fine to
coarse angular GRAVEL and COBBLES of
sandstone, mudstone and occasional concrete.
0.50 ES
070 76.70 MADE GROUND: Grey and brown clayey silty
0.90 ES 100 76.40 sandy fine to coarse angular GRAVEL of
1.00 N=29 (5,5/9,9,5,6) : : mudstone.
1.10 ES 1.25 76.15 MADE GROUND: Grey clayey sandy fine to
coarse angular GRAVEL of sandstone, brick and
1.50 ES mudstone.
175 75.65 MADE GROUND: Stiff brown silty sandy gravelly
1.80 D 1.80 75.60 CLAY. Gravel is fine to coarse angular to
1.80 N=50 (25 for : subrounded mudstone, sandstone and brick. |
95mm/50 for 265mm) Yellow orange fine to coarse angular GRAVEL of |

sandstone. (Possible completely weathered
bedrock).

End of borehole at 1.80 m

Remarks

1. No groundwater encountered.
2. Refusal of sampling equipment at 1.8m bgl on possible bedrock.




v_\)/\ Borehole No.
—
C Borehole Log WS02
consulting engineers Sheet 1 of 1
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423922.00 - 564269.00
) P17-262A WLS
Scale
Location: Newcastle Upon Tyne Level: 76.00 1-50
Logged B
Client: Dates:  19-06-2019 - 19-06-2019 ggB y
Samples and In Situ Testing
Well g}l :.alier Depth Level Legend Stratum Description
MKes| Depth (m) |Type Results (m) (m)
0.10 ES MADE GROUND: Brown silty very sandy fine to ]
0.30 75.70 coarse angular GRAVEL and COBBLES of ]
’ ’ concrete, brick, sandstone, mudstone and i
0.50 ES 0.60 75.40 occasional glass. ]
060-065 | ES 065 75.35 MADE GROUND: Dark brown silty sandy fine to h
0.80 ES : : coarse angular GRAVEL of concrete, sandstone ]
1.00 N=29 (11,8/12,7,6,4) and brick. Occasional cobbles of concrete. 1 —
MADE GROUND: Stiff brown silty gravelly CLAY. ]
Gravel is fine to coarse angular to subrounded ]
150 ES sandstone, mudstone and coal. ]
: MADE GROUND: Brown clayey angular ]
GRAVEL of mustone and sandstone with ]
1.90 D 1.80 7420 pockets of firm clay. 1
2.00 50 (25 for 85mm/50 2.00 74.00 | POSSIBLE MADE GROUND: Yellow orange | 2]
for 135mm) ' gravelly fine to medium SAND with dark grey fine | .
' sand noted (possible grout). . _________ / 1
End of borehole at 2.00 m _
3]
=
5
6]
7
8
0
10

Remarks

1. No groundwater encountered.
2. Refusal of sampling equipment at 2.0m bgl on possible bedrock. or large cobble/boulder.




v_\)/\ Borehole No.
—
C Borehole Log WS03
consulting engineers Sheet 1 of 1
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423871.00 - 564226.00
) P17-262A WLS
Scale
Location: Newcastle Upon Tyne Level: 78.10 1-50
Logged B
Client: Dates:  19-06-2019 - 19-06-2019 ggB y
Samples and In Situ Testing
Well g}l :.alier Depth Level Legend Stratum Description
MKes| Depth (m) |Type Results (m) (m)
0.10 ES MADE GROUND: Vegetation over dark brown
0.20 77.90 silty gravelly fine to medium SAND with roots.
0.40 ES Gravel is fine to coarse angular mudstone.
MADE GROUND: Grey brown silty sandy fine to
0.70 ES coarse angular GRAVEL and COBBLES of
0.90 ES 0.80 77.30 mudstone, sandstone and brick.
1'00 N=34 MADE GROUND: Stiff brown silty very gravelly
! (9,10/11,13,5,5) CLAY. Gravel is fine to coarse angular to
’ R subrounded sandstone and mudstone.
1.60 76.50 Yellow orange slightly clayey sandy fine to
1.80 D coarse angular GRAVEL and COBBLES of
2.00 50 (25 for 145mm/50 sandstone (possible sandstone bedrock).
for 180mm)
2.20 D 2.30 AR L e e e e i

End of borehole at 2.30 m

Remarks

1. No groundwater encountered.
2. Refusal of sampling equipment at 2.3m bgl on possible bedrock.




v-\)/-\ Borehole No.
=
- Rotary Core Log BH1
consulting engineers Sheet 1 of 1
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423951.00 - 564292.00
) ! P17-262A RC
Scale
Location: Newcastle Upon Tyne Level: 73.70 1-50
Logged B
Client: Karbon Homes Ltd Dates:  17-06-2019 - 18-06-2019 ggw y
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
MADE GROUND: Grey and brown GRAVEL and ]
COBBLES of sandstone, mudstone and ]
occasional concrete with occasional clay ]
sesesns pockets. ]
4
1.80 71.90 MADE GROUND: Brown GRAVEL of mudstone ]
(driller description) 2 —
LN ]
180-320 | NI | 66 | 0 | © ]
3]
320 70.50 MADE GROUND: No recovery, considered to be 1
as above. |
3.20-470 | NI | © 0 0 S 4 —
470 69.00 MADE GROUND: Yellow brown GRAVEL and ]
COBBLES of sandstone (drillers description). 5 ]
4.70-6.20 NI 0 0 0 ]
KR ]
6]
620-640 | NI | 0 [ 0 | © :
6.40 L e End of borehole al 640 m T~ ]
7
8
0
10
Remarks

1. Rotary open holed to 1.80m bgl.

2. Coring commenced at 1.80m bgl.

3. Borehole refused at 6.40m bgl.

4. Full flush returns noted to 5.80m bgl.
5. Slight loss of flush from 5.80m bgl.

6. NI - Non-intact.




\/_\)/\ Borehole No.
—_—
- Rotary Core Log BH1A
consulting engineers Sheet 1 of 3
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423941.00 - 564293.00
) P17-262A RC
Scale
Location: Newcastle Upon Tyne Level: 74.60 1-50
Logged B
Client: Karbon Homes Ltd Dates:  18-06-2019 - 19-06-2019 ggM y
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
MADE GROUND: CLAY FILL (drillers -
description). ]
1 -
1.50 73.10 MADE GROUND: No recovery. Mudstone .
jamming in end of core barrel - scrubbed away. ]
Probable colliery spoil opencast backfill material. .
2
1.50 - 3.00 NI 0 0 0 1
3.00 71.60 MADE GROUND: Grey brown clayey GRAVEL 3]
of mudstone and sandstone colliery spoil with ]
occasional brick fragments. (Probable opencast .
backfill material). 7]
3.00 - 4.50 NI 10 0 0 ]
4
4.50 70.10 MADE GROUND: Grey brown clayey GRAVEL ]
of mudstone and sandstone colliery spoil with ]
occasional brick fragments. (Probable opencast ]
backfill material). 5
6]
7
8
9.00 65.60 Weak to strong light grey SANDSTONE. 97
Discontinuities are medium spaced rough planar ]
sub-horizontal clean. ]
9.00-10.00 | 12 | 100 | 89 50 .
Continued on next sheet 10
Remarks

1. Coring commenced at 1..50m with loss of returns in made ground.

2. Borehole sunk using open-hole techniques to 9.0m

3. Coring commenced from 9.0m upon encountering competent bedrock.

4. NI - Non-intact.




\/_\)/\ Borehole No.
-_ =
- Rotary Core Log BH1A
consulting engineers Sheet 2 of 3
Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423941.00 - 564293.00
) P17-262A RC
Scale
Location: Newcastle Upon Tyne Level: 74.60 1-50
Logged B
Client: Karbon Homes Ltd Dates:  18-06-2019 - 19-06-2019 ggM y
Coring
Well Wgter Depth Type Depth Level Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
AZCL i
10.00 - 11.00 77 75 7 10.50 64.10 Medium strong to strong light grey ]
SANDSTONE. Discontinuities are medium ]
spaced rough planar sub-horizontal clean. .
1
11.00 - 12.00 100 | 98 80 E
12
38 1
12.00 - 13.00 96 88 68 7]
13
13.00 - 14.00 99 96 72 E
14 —
14.05 60.55 Very weak grey highly fractured MUDSTONE. ]
NI Discontinuities are closely spaced open and ]
14.00 - 15.00 100 8 0 closed rough planar sub-horizontal infilled with ]
. ) 10 silty gravel. ]
NI 15
10 1
15.00 - 16.00 90 32 0 15.60 59.00 .
NI ’ . Eé}?izv_ MADE GROUND: Grouted gravel of mudstone i
15.90 58.70 Ao and coal. . . . . ]
VOID. Possible mine workings in Metal coal 16 —
AZCL seam. ]
16.00 - 17.00 50 8 0 16.50 58.10 Medium strong light grey SANDSTONE. n
Discontinuities are medium spaced rough planar ]
sub-horizontal clean. ]
17 —
17.00 - 18.00 100 56 43 E
18
54 1
18.00 - 19.00 100 92 68 E
19
19.00 - 20.00 100 | 76 47 19.60 55.00 E
: . Weak grey highly fractured MUDSTONE. ]
Discontinuities are closely spaced open and ]
Continued on next sheet 20
Remarks

1. Coring commenced at 1..50m with loss of returns in made ground.
2. Borehole sunk using open-hole techniques to 9.0m
3. Coring commenced from 9.0m upon encountering competent bedrock.

4. NI - Non-intact.




\/_\)/\ Borehole No.
—_—
- Rotary Core Log BH1A
consulting engineers Sheet 3 of 3
Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423941.00 - 564293.00
) P17-262A RC
. Scale
Location: Newcastle Upon Tyne Level: 74.60 1-50
. Logged B
Client: Karbon Homes Ltd Dates:  18-06-2019 - 19-06-2019 ggM y
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
20.05 54.55 closed rough planar sub-horizontal infilled with ]
silty gravel. ]
20.00 - 21.00 100 50 55 Weak light grey SANDSTONE. Discontinuities -
U - 21, 20.60 54.00 2Ir§arrr11ed|um spaced rough planar sub-horizontal 1
NI Weak grey highly fractured MUDSTONE. ]
Discontinuities are closely spaced open and 21 —
closed rough planar sub-horizontal infilled with ]
silty gravel. .
21.00 - 22.00 94 4 0 -1
38 .
22
22.00 - 23.00 70 [ 0| 0 ]
23
NI 2310 1 5150 == MADE GROUND: Soft to firm brown mottled ]
g;zgi; black gravelly sand clay. Gravel is angular fine to ]
23.00 - 24.00 100 0 0 %X coarse of mudstone, sandstone and coal (colliery —
X —% Y . . . . f : —
X spoil). Possible mine workings in Five Quarter ]
250l coal seam. |
200 | 5060 il —
' : Strong grey highly fractured MUDSTONE. 24
Discontinuities are closely spaced open and ]
closed rough planar sub-horizontal infilled with ]
24.00 - 25.00 8 100 10 0 Si|ty grave|_ 7]
2500 | 4960 1ttty End of borehole at2500m " 25 7]
26
27
28
29 —
30 —
Remarks

1. Coring commenced at 1..50m with loss of returns in made ground.
2. Borehole sunk using open-hole techniques to 9.0m
3. Coring commenced from 9.0m upon encountering competent bedrock.

4. NI - Non-intact.




V\)/\ Borehole No.
—_—
- Rotary Core Log BH2
consulting engineers Sheet 1 of 3
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423904.00 - 564266.00
) P17-262A RC
Scale
Location: Newcastle Upon Tyne Level: 77.80 1-50
Logged B
Client: Karbon Homes Ltd Dates:  20-06-2019 - 21-06-2019 ggM y
Coring
Well Wr?\ter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
MADE GROUND: CLAY FILL (drillers -
description). ]
1.00 76.80 Light brown gravelly SAND. Gravel is fine to |
coarse angular sandstone. ]
1.50 76.30 Light brown SAND and GRAVEL of sandstone. .
(Possible sandstone bedrock) ]
1.50 - 3.00 NI 0 0 0 1
3.00 74.80 No recovery. Scrubbed away due to offset of -
sampler and casing within possible grouted ]
workings within the possible High Main coal .
seam. 7]
3.00 - 4.50 NI 0 0 0 1
4.50 73.30 BROKEN GROUND with grout mix. Possible ]
mine workings in High Main coal seam. ]
10 8.70 69.10 Weak to medium strong dark grey MUDSTONE. ]
Discontinuities are close to medium spaced open ]
and closed rough planar sub-horizontal infilled -
8.70-9.70 95 5 0 with silty gravel. ]
NI ]
Continued on next sheet 10

Remarks

1. Coring commenced at 1..50m with loss of returns in made ground.

2. Borehole sunk using open-hole techniques to indicative base of old workings in High Main coal seam.
3. Loss of flush between 3.00m and 8.70m bgl.

4. Coring commenced upon encountering competent bedrock.

5. NI - Non-intact.




\/_\)/\ Borehole No.
—_—
- Rotary Core Log BH2
consulting engineers Sheet 2 of 3
Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423904.00 - 564266.00
) P17-262A RC
. Scale
Location: Newcastle Upon Tyne Level: 77.80 1-50
) Logged B
Client: Karbon Homes Ltd Dates:  20-06-2019 - 21-06-2019 ggM y
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
9.70-10.70 100 11 0 1
1 10.90 | 66.90 -
’ ’ Medium strong light grey SANDSTONE. 11 —
10.70 - 11.70 o 100 56 31 D|scont[nU|t|es are m.edlurrj s_paced rough planar ]
11.30 66.50 sub-horizontal occasional infill of soft clay. ]
Medium strong to strong light grey ]
SANDSTONE. Discontinuities are medium ]
spaced rough planar sub-horizontal occasional ]
infill of soft clay. ]
12
11.70 - 12.70 100 | 75 59 ]
13
12.70 - 13.70 100 | 79 72 ]
48 14
13.70 - 14.70 100 | 95 37 ]
15
14.70 - 15.70 100 | 72 20 ]
1570 62.10 Medium Strong MUDSTONE recovered as grey ]
15.80 62.00 ) ; ) ]
slightly silty gravel. Gravel is subrounded coarse. 16
Weak to strong light grey SANDSTONE. ]
15.70 - 16.70 100 | 95 | 83 Discontinuities are medium spaced rough planar ]
sub-horizontal occasional infill of soft clay. ]
AZCL ]
16.80 61.00 -+ +--1 Medium strong light grey SANDSTONE. g
~~~~~~~ Discontinuities are medium spaced rough planar 17 —
16.70 - 17.70 90 85 40 17.20 60.60 b—eo-l sub-horizontal occasional infill of soft clay. ]
Weak to medium strong dark grey MUDSTONE. ]
Discontinuities are close to medium spaced open —
and closed rough planar sub-horizontal infilled ]
28 with grey sandy clay . ]
18 —
17.70-18.70 98 24 0 18.20 59.60 Weak dark grey MUDSTONE, highly weathered. ]
Discontinuities are very close to closely spaced 7]
infilled with clay and gravel of coal. ]
19.00 58.80 Weak black COAL. Possible Metal coal seam. 19 7]
18.70 - 19.70 100 0 0 R
NI 1
19.60 58.20 Weak to medium strong dark grey MUDSTONE. ]
Discontinuities are close to medium spaced open ]
Continued on next sheet 20

Remarks

1. Coring commenced at 1..50m with loss of returns in made ground.

2. Borehole sunk using open-hole techniques to indicative base of old workings in High Main coal seam.

3. Loss of flush between 3.00m and 8.70m bgl.
4. Coring commenced upon encountering competent bedrock.
5. NI - Non-intact.




\/_\)/\ Borehole No.
—_—
- Rotary Core Log BH2
consulting engineers Sheet 3 of 3
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423904.00 - 564266.00
) P17-262A RC
Scale
Location: Newcastle Upon Tyne Level: 77.80 1-50
Logged B
Client: Karbon Homes Ltd Dates:  20-06-2019 - 21-06-2019 ggM y
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
7 and closed rough planar sub-horizontal infilled ]
19.70 - 2070 9 14 0 with silty gravel. ]
.70 - 20.70 [Azct |
20.40 57.40 Weak to medium strong dark grey MUDSTONE. -
Discontinuities are close to medium spaced open ]
and closed rough planar sub-horizontal infilled .
with silty gravel. 21 ]
21.10 56.70 ]
20.70 - 21.70 100 0 0 Very weak to strong grey MUDSTONE. .
Discontinuities are close to medium spaced open ]
and closed rough planar clean. —
22
21.70-22.70 | 41 100 | 38 12 ]
22.70 55.10 Weak to strong to strong light grey ]
22.70 - 23.20 100 | 56 0 SANDSTONE. Discontinuities are medium 23
spaced rough planar sub-horizontal clean. .
23.20 - 24.00 100 | 69 69 é
24.00 53.80 End of borehole at 24.00 m 24
25
26
27
28
29 —
30 —

Remarks

1. Coring commenced at 1..50m with loss of returns in made ground.

2. Borehole sunk using open-hole techniques to indicative base of old workings in High Main coal seam.

3. Loss of flush between 3.00m and 8.70m bgl.
4. Coring commenced upon encountering competent bedrock.
5. NI - Non-intact.




Borehole No.

—_—
- Rotary Core Log BH3
consulting engineers Sheet 1 of 3
. . Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423873.00 - 564245.00
) P17-262A RC
Scale
Location: Newcastle Upon Tyne Level: 78.20 1-50
Logged B
Client: Karbon Homes Ltd Dates:  27-06-2019 - 28-06-2019 ggB y
Coring
Well Wr?\ter Depth Type Depth Level Legend Stratum Description
Strikes (m) IFl | tcrR|scr|rap| (M) (m)
MADE GROUND: CLAY FILL (drillers -
description). ]
4
1.50 76.70 Yellowish brown SAND and GRAVEL (drillers .
description). (Possible completely weathered ]
bedrock). ]
2]
3]
4.00 74.20 SANDSTONE (drillers description). 47
5
6.00 72.20 BROKEN GROUND with grout mix. Possible 6]
mine workings in High Main coal seam. ]
7
8.00 70.20 MUDSTONE and GROUT mix. (Possible mine 8 ]
working within High Main coal seam). ]
8.00-9.10 18 7 0 ]
NI 9 _
9.10 69.10 Very weak highly fractured dark grey thinly ]
9.10 - 9.50 29 3 0 bedded MUDSTONE. Discontinuities are closely ]
spaced open and closed rough planar sub- —
9.50 - 9.80 70 | 10 0 horizontal ]
9.80 68.40 Weak black carbonaceous MUDSTONE. ]
Continued on next sheet 10
Remarks

1. Borehole sunk using open-hole techniques to 8.0m bgl.
2. Loss of flush between 6.0m and 8.0m bgl.
3. Coring commenced from 8.0m upon encountering competent bedrock.

4. NI - Non-intact.




\/_\)/\ Borehole No.
—_—
- Rotary Core Log BH3
consulting engineers Sheet 2 of 3
Project No. Hole Type
Project Name: Plot 7 - Science Central Co-ords:  423873.00 - 564245.00
) P17-262A RC
. Scale
Location: Newcastle Upon Tyne Level: 78.20 1-50
. Logged B
Client: Karbon Homes Ltd Dates:  27-06-2019 - 28-06-2019 ggB y
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
Discontinuities are closely spaced open and ]
9.80 - 10.40 100 | 67 0 closed rough planar sub-horizontal. ]
1040 67.80 Moderately weak grey MUDSTONE. a
10.40 - 11.00 100 | 73 42 Discontinuities are closely spaced open and ]
closed rough planar sub-horizontal. .
11.00 67.20 Weak to strong weathered light grey medium "
SANDSTONE. Discontinuities are closely ]
spaced open and closed rough planar sub- .
horizontal 7]
11.00 - 12.50 100 94 87 1
12
12.50 - 13.50 o7 | 87 | &9 13
14
67 1
13.50 - 15.50 96 77 65 E
15
16
15.50 - 17.00 98 83 75 1
17.00 61.20 Moderately weak slightly weathered 17 7]
MUDSTONE with sandstone beds. ]
Discontinuities are closely spaced open and .
17.00 - 18.00 100 | 66 | 54 closed rough planar sub-horizontal ]
18.00 | 6020 Very weak black COAL. (Metal?) 18 7
18.00 - 18.50 60 26 0 ]
T 1850 1 5970 COAL and GROUT mix. (Fracture in Metal?) E
18.57 59.63 Very weak black COAL. (Metal?) ]
18.57-19.07 | NI | 56 | 0 0 ]
19 —
19.07 59.13 Very weak to weak dark grey MUDSTONE. ]
Discontinuities are closely spaced open and ]
19.07 - 20.00 100 1 0 closed rough planar sub-horizontal. ]
20.00 58.20 Continued on next sheet 20
Remarks

1. Borehole sunk using open-hole techniques to 8.0m bgl.
2. Loss of flush between 6.0m and 8.0m bgl.
3. Coring commenced from 8.0m upon encountering competent bedrock.

4. NI - Non-intact.




Borehole No.

—_—
- Rotary Core Log BH3
consulting engineers Sheet 3 of 3
. ) . Project No. ) Hole Type
Project Name: Plot 7 - Science Central P17-262A Co-ords:  423873.00 - 564245.00 RC
Scale
Location: Newcastle Upon Tyne Level: 78.20 1-50
. Logged By
Client: Karbon Homes Ltd Dates: 27-06-2019 - 28-06-2019 CB
Coring
Well Wgter Depth Type Depth Level Legend Stratum Description
Strikes (m) / Fl TCR | SCR | RQD (m) (m)
Very weak grey MUDSTONE with occasional ]
sandstone beds. Discontinuities are closely ]
spaced open and closed rough planar sub- ]
horizontal. 7]
20.00 - 21.50 81 63 0 1
21
22
21.50-23.50 | 55 98 51 8 E
23
23.50 54.70 Weak grey SANDSTONE with mudstone bands. n
Discontinuities are closely spaced open and ]
closed rough planar sub-horizontal ]
24 —
23.50 - 25.00 100 65 47 1
2500 | 5320 pmmoocoooooooog End ofborehole at2500m " 25 7]
26
27
28
29 —
30 —
Remarks

1. Borehole sunk using open-hole techniques to 8.0m bgl.
2. Loss of flush between 6.0m and 8.0m bgl.
3. Coring commenced from 8.0m upon encountering competent bedrock.

4. NI - Non-intact.




Appendix D

Gas and Groundwater
Monitoring Results
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Appendix E

Laboratory Test Results



Contract no:
Contract name:
Client reference:
Clients name:

Clients address:

Samples received:

Analysis started:

Analysis completed:

Report issued:

Notes:

Key:

Approved by:

V CHEMTECH

772CERTS environmental

THE ENYIRONMENT AGENCY'S
MONITORING CERTINCATION SCHEME

ANALYTICAL TEST REPORT

79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne
P17-262

3E Consulting Engineers

2 Esh Plaza

Sir Bobby Robson Way
Great Park, Newcastle
NE13 9BA

25 June 2019

25 June 2019

01 July 2019

07 November 2019

This is a supplementary report to report number 79592 issued 02 July 2019.

Opinions and interpretations expressed herein are outside the UKAS accreditation scope.

Unless otherwise stated, Chemtech Environmental Ltd was not responsible for sampling.

All testing carried out at Unit 6 Parkhead, Stanley, DH9 7YB, except for subcontracted testing.

Methods, procedures and performance data are available on request.
Results reported herein relate only to the material supplied to the laboratory.
This report shall not be reproduced except in full, without prior written approval.

Samples will be disposed of 6 weeks from initial receipt unless otherwise instructed.

U UKAS accredited test

M MCERTS & UKAS accredited test

$ Test carried out by an approved subcontractor
1/S Insufficient sample to carry out test

N/S Sample not suitable for testing

NAD No Asbestos Detected

D. At

Dave Bowerbank
Customer Support Hero

Unit 6 Parkhead, Greencroft Industrial Park, Stanley, County Durham, DH9 7YB
Tel 01207 528578 Email customerservices@chemtech-env.co.uk
Vat Reg No. 772 5703 18 Registered in England number 4284013

CE709 Test Report Issue 14 June 2019

Page 1 of 6 Pages



Chemtech Environmental Limited

SAMPLE INFORMATION

MCERTS (Soils):

Soil descriptions are only intended to provide a log of sample matrices with respect to MCERTS validation. They are not intended
as full geological descriptions. MCERTS accreditation applies for sand, clay and loam/topsoil, or combinations of these whether
these are derived from naturally occurring soils or from made ground, as long as these materials constitute the major part of the
sample. Other materials such as concrete, gravel and brick are not accredited if they comprise the major part of the sample.

All results are reported on a dry basis. Samples dried at no more than 30°C in a drying cabinet.
Analytical results are inclusive of stones.

Lab ref Sample id Depth (m) |Sample description Material removed % Removed| % Moisture
79592-1 WSO01 0.50 Clayey Sand with Gravel - - 6.5
79592-2 WS02 0.80 Sandy Clay with Gravel - - 7.8
79592-3 WS02 1.80 Clayey Sand with Gravel - - 7.2
79592-4 WS03 0.10 Sand with Gravel - - 7.6
79592-5 WS03 0.90 Clay with Gravel - - 7.9
79592-6 WSO03 1.90 Clayey Sand with Gravel - - 11.5
79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne Page 2 of 6 Pages
P17-262

CE709 Test Report Issue 14 June 2019



Chemtech Environmental Limited

SOILS

Lab number 79592-1 79592-2 79592-3 79592-4 79592-5 79592-6
Sample id WsO01 WS02 WsS02 WSO03 WSO03 WSO03
Depth (m) 0.50 0.80 1.80 0.10 0.90 1.90
Date sampled 20/06/2019 | 20/06/2019 | 20/06/2019 | 20/06/2019 | 20/06/2019 | 20/06/2019
Test Method Units

Arsenic (total) CE127 M | mg/kg As 3.9 5.7 - 1.4 4.5 -
Boron (water soluble) CE063 ™ mg/kg B 0.7 0.6 - <0.5 0.5 -
Cadmium (total) cE127 ™ mg/kg Cd <0.2 <0.2 - <0.2 <0.2 -
Chromium (total) cE127 ™ mg/kg Cr 52 28 - 24 33 -
Chromium (VI) CE146 mg/kg CrVI <1 <1 - <1 <1 -
Copper (total) ce127 ™ mg/kg Cu 13 21 - 51 15 -
Lead (total) cE127 ™ mg/kg Pb 18 18 - 2.8 13 -
Mercury (total) cE127 ™ mg/kg Hg <0.5 <0.5 - <0.5 <0.5 -
Nickel (total) CE127 ™ mg/kg Ni 21 31 - 19 27 -
Selenium (total) cE127 ™ mg/kg Se 0.7 0.8 - 1.0 0.7 -
Zinc (total) cE127 ™ mg/kg Zn 68 75 - 71 73 -
pH CE004 units 8.2 8.5 8.4 8.6 8.2 6.2
Sulphate (2:1 water soluble) Ceo61 mg/l SO, 269 169 211 40 137 109
Total Organic Carbon (TOC) ceo72™ % w/w C 1.4 1.8 - 0.1 1.4 -
Estimate of OMC (calculated from TOC) ceo72 ™ % w/w 2.4 3.1 - 0.2 2.3 -
PAH

Naphthalene ceos7 mg/kg 0.16 0.08 - <0.02 0.08 -
Acenaphthylene ceos7 ™ mg/kg <0.02 <0.02 - <0.02 <0.02 -
Acenaphthene ceos7 ™ mg/kg <0.02 <0.02 - <0.02 <0.02 -
Fluorene CE087 Y mg/kg <0.02 0.02 - <0.02 <0.02 -
Phenanthrene ceos7 ™ mg/kg 0.38 0.36 - <0.02 0.25 -
Anthracene CE087 VY mg/kg <0.02 0.06 - <0.02 <0.02 -
Fluoranthene ceos7 ™ mg/kg 0.09 0.17 - <0.02 0.05 -
Pyrene ceog7 ™ mag/kg 0.08 0.18 - <0.02 0.05 -
Benzo(a)anthracene Cceos7 Y mg/kg <0.02 <0.02 - <0.02 <0.02 -
Chrysene ceos7 mg/kg <0.03 <0.03 - <0.03 <0.03 -
Benzo(b)fluoranthene ceos7 mg/kg <0.02 0.02 - <0.02 <0.02 -
Benzo(k)fluoranthene ceos7 M mg/kg <0.03 <0.03 - <0.03 <0.03 -
Benzo(a)pyrene CE087 Y mg/kg <0.02 <0.02 - <0.02 <0.02 -
Indeno(123cd)pyrene ceos7 mg/kg <0.02 <0.02 - <0.02 <0.02 -
Dibenz(ah)anthracene ceos7 mg/kg <0.02 <0.02 - <0.02 <0.02 -
Benzo(ghi)perylene ceos7 mg/kg <0.02 <0.02 - <0.02 <0.02 -
PAH (total of USEPA 16) CE087 ma/kg 0.71 0.91 - <0.34 0.43 -
Subcontracted analysis

Asbestos (qualitative) |$ - NAD NAD - NAD NAD -
79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne
P17-262

CE709 Test Report Issue 14 June 2019
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Chemtech Environmental Limited

MET

HOD DETAILS

METHOD |SOILS METHOD SUMMARY SAMPLE | STATUS LOD UNITS
CE127 Arsenic (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg As
CE063 Boron (water soluble) Hot water extract, ICP-OES Dry M 0.5 mg/kg B
CE127 Cadmium (total) Aqua regia digest, ICP-MS Dry M 0.2 mg/kg Cd
CE127 Chromium (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Cr
CE146 Chromium (VI) Acid extraction, Colorimetry Dry 1 mg/kg CrVI
CE127 Copper (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Cu
CE127 Lead (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Pb
CE127 Mercury (total) Aqua regia digest, ICP-MS Dry M 0.5 mg/kg Hg
CE127 Nickel (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Ni
CE127 Selenium (total) Aqua regia digest, ICP-MS Dry M 0.3 mg/kg Se
CE127 Zinc (total) Aqua regia digest, ICP-MS Dry M 5 mg/kg Zn
CEO004 pH Based on BS 1377, pH Meter As received M - units
CEO61 Sulphate (2:1 water soluble) Aqueous extraction, ICP-OES Dry M 10 mg/l SO,
CEO72 Total Organic Carbon (TOC) is:g:s: of IC by acidification, Carbon Dry M 0.1 % w/w C
CEO072 Estimate of OMC (calculated from TOC) Calculation from Total Organic Carbon Dry M 0.1 % w/w
CE087 Naphthalene Solvent extraction, GC-MS As received M 0.02 mg/kg
CE087 Acenaphthylene Solvent extraction, GC-MS As received M 0.02 mg/kg
CE087 Acenaphthene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Fluorene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Phenanthrene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Benzo(a)anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Chrysene Solvent extraction, GC-MS As received M 0.03 mg/kg
CEO087 Benzo(b)fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Benzo(k)fluoranthene Solvent extraction, GC-MS As received M 0.03 mg/kg
CEO087 Benzo(a)pyrene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Indeno(123cd)pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Dibenz(ah)anthracene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Benzo(ghi)perylene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 PAH (total of USEPA 16) Solvent extraction, GC-MS As received 0.34 mg/kg
$ Asbestos (qualitative) HSG 248, Microscopy Dry U - -
79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

CE709 Test Report Issue 14 June 2019
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Chemtech Environmental Limited

DEVIATING SAMPLE INFORMATION

Comments
Sample deviation is determined in accordance with the UKAS note "Guidance on Deviating Samples" and

based on reference standards and laboratory trials.
For samples identified as deviating, test result(s) may be compromised and may not be representative of
the sample at the time of sampling.
Chemtech Environmental Ltd cannot be held responsible for the integrity of sample(s) received if Chemtech

Environmental Ltd did not undertake the sampling. Such samples may be deviating.

Key

N No (not deviating sample)

Y Yes (deviating sample)

NSD Sampling date not provided

NST Sampling time not provided (waters only)

EHT Sample exceeded holding time(s)

IC Sample not received in appropriate containers
HP Headspace present in sample container

NCF Sample not chemically fixed (where appropriate)
OR Other (specify)

Lab ref Sample id Depth (m) Deviating [Tests (Reason for deviation)
79592-1 wso1 0.50 N

79592-2 ws02 0.80 N

79592-3 ws02 1.80 N

79592-4 WwSs03 0.10 N

79592-5 wso03 0.90 N

79592-6 wso03 1.90 N

79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

CE709 Test Report Issue 14 June 2019
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Chemtech Environmental Limited

TEST REPORT REVISIONS

The table below identifies ammendments that have been made to this test report for each revision.

Test Report Reference Details of amendments to test report Issue Date

79592 Original report issued 02 July 2019
79592(1) Chromium VI results amended 07 November 2019
79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

CE709 Test Report Issue 14 June 2019
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V CHEMTECH

772CERTS environmental

THE ENYIRONMENT AGENCY'S
MONITORING CERTINCATION SCHEME

ANALYTICAL TEST REPORT

Contract no: 80175

Contract name: Plot 7 - Science Central, Newcastle Upon Tyne
Client reference: P17-262

Clients name: 3E Consulting Engineers

Clients address: 2 Esh Plaza
Sir Bobby Robson Way
Great Park, Newcastle

NE13 9BA

Samples received: 22 July 2019
Analysis started: 22 July 2019
Analysis completed: 29 July 2019

Report issued: 29 July 2019

Notes: Opinions and interpretations expressed herein are outside the UKAS accreditation scope.
Unless otherwise stated, Chemtech Environmental Ltd was not responsible for sampling.
All testing carried out at Unit 6 Parkhead, Stanley, DH9 7YB, except for subcontracted testing.
Methods, procedures and performance data are available on request.
Results reported herein relate only to the material supplied to the laboratory.
This report shall not be reproduced except in full, without prior written approval.
Samples will be disposed of 6 weeks from initial receipt unless otherwise instructed.

Key: U UKAS accredited test
M MCERTS & UKAS accredited test
$ Test carried out by an approved subcontractor
1/S Insufficient sample to carry out test
N/S Sample not suitable for testing
NAD No Asbestos Detected

D. bt

Dave Bowerbank
Customer Support Hero

Approved by:

Unit 6 Parkhead, Greencroft Industrial Park, Stanley, County Durham, DH9 7YB
Tel 01207 528578 Email customerservices@chemtech-env.co.uk
Vat Reg No. 772 5703 18 Registered in England number 4284013

Page 1 of 5 Pages
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Chemtech Environmental Limited

SAMPLE INFORMATION

MCERTS (Soils):

Soil descriptions are only intended to provide a log of sample matrices with respect to MCERTS validation. They are not intended
as full geological descriptions. MCERTS accreditation applies for sand, clay and loam/topsoil, or combinations of these whether
these are derived from naturally occurring soils or from made ground, as long as these materials constitute the major part of the
sample. Other materials such as concrete, gravel and brick are not accredited if they comprise the major part of the sample.

All results are reported on a dry basis. Samples dried at no more than 30°C in a drying cabinet.
Analytical results are inclusive of stones.

Lab ref Sample id Depth (m) |Sample description Material removed % Removed| % Moisture
80175-1 HPO1 0.10 Clayey Sand with Gravel - - 5.3
80175-2 HPO3 0.30 Sandy Clay with Gravel - - 13.4
80175
Plot 7 - Science Central, Newcastle Upon Tyne Page 2 of 5 Pages
P17-262

CE709 Test Report Issue 14 June 2019



Chemtech Environmental Limited

SOILS

Lab number 80175-1 80175-2
Sample id HPO1 HPO3
Depth (m) 0.10 0.30
Date sampled 19/07/2019 | 19/07/2019
Test Method Units

Arsenic (total) cE127 ™ mg/kg As 4.0 3.6
Boron (water soluble) CE063 ™ mg/kg B 0.7 0.8
Cadmium (total) cE127 ™ mg/kg Cd <0.2 <0.2
Chromium (total) cE127 ™ mg/kg Cr 39 37
Chromium (VI) CE146 mg/kg CrVI <1 <1
Copper (total) ce127 ™ mg/kg Cu 16 18
Lead (total) cE127 ™ mg/kg Pb 19 16
Mercury (total) cE127 ™ mg/kg Hg <0.5 <0.5
Nickel (total) CE127 ™ mg/kg Ni 30 28
Selenium (total) cE127 ™ mg/kg Zn 0.6 0.6
Zinc (total) cE127 ™ mg/kg Se 88 81
pH CE004 units 7.0 7.2
Sulphate (2:1 water soluble) ceoe1 ™ mg/l SO, 240 93
Total Organic Carbon (TOC) ceo72™ % w/w C 1.6 2.6
Estimate of OMC (calculated from TOC) ceo72 ™ % w/w 2.8 4.5
PAH

Naphthalene ceos7 ™ mg/kg 0.09 0.03
Acenaphthylene ceos7 ™ mg/kg <0.02 <0.02
Acenaphthene ceos7 ™ mg/kg 0.03 <0.02
Fluorene CE087 Y mg/kg 0.04 <0.02
Phenanthrene ceos7 ™ mg/kg 0.33 0.09
Anthracene CE087 VY mg/kg 0.07 <0.02
Fluoranthene ceos7 ™ mg/kg 0.23 0.07
Pyrene ceos7 ™ mg/kg 0.19 0.06
Benzo(a)anthracene Cceos7 Y mg/kg 0.08 <0.02
Chrysene ceog7 mg/kg 0.15 0.06
Benzo(b)fluoranthene ceos7 mg/kg 0.12 <0.02
Benzo(k)fluoranthene ceos7 M mg/kg <0.03 <0.03
Benzo(a)pyrene CE087 Y mg/kg 0.07 <0.02
Indeno(123cd)pyrene ceos7 mg/kg 0.05 <0.02
Dibenz(ah)anthracene ceos7 mg/kg <0.02 <0.02
Benzo(ghi)perylene ceos7 mg/kg 0.06 <0.02
PAH (total of USEPA 16) CEO087 mg/kg 1.49 <0.34
Subcontracted analysis

Asbestos (qualitative) |$ - NAD NAD

80175

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

CE709 Test Report Issue 14 June 2019
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Chemtech Environmental Limited

METHOD DETAILS

METHOD |SOILS METHOD SUMMARY SAMPLE | STATUS LOD UNITS
CE127 Arsenic (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg As
CE063 Boron (water soluble) Hot water extract, ICP-OES Dry M 0.5 mg/kg B
CE127 Cadmium (total) Aqua regia digest, ICP-MS Dry M 0.2 mg/kg Cd
CE127 Chromium (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Cr
CE146 Chromium (VI) Acid extraction, Colorimetry Dry 1 mg/kg CrVI
CE127 Copper (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Cu
CE127 Lead (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Pb
CE127 Mercury (total) Aqua regia digest, ICP-MS Dry M 0.5 mg/kg Hg
CE127 Nickel (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Ni
CE127 Selenium (total) Aqua regia digest, ICP-MS Dry M 0.3 mg/kg Se
CE127 Zinc (total) Aqua regia digest, ICP-MS Dry M 5 mg/kg Zn
CEO004 pH Based on BS 1377, pH Meter As received M - units
CEO61 Sulphate (2:1 water soluble) Aqueous extraction, ICP-OES Dry M 10 mg/l SO,
CEO72 Total Organic Carbon (TOC) is:g:s: of IC by acidification, Carbon Dry M 0.1 % w/w C
CEO072 Estimate of OMC (calculated from TOC) Calculation from Total Organic Carbon Dry M 0.1 % w/w
CE087 Naphthalene Solvent extraction, GC-MS As received M 0.02 mg/kg
CE087 Acenaphthylene Solvent extraction, GC-MS As received M 0.02 mg/kg
CE087 Acenaphthene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Fluorene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Phenanthrene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Benzo(a)anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Chrysene Solvent extraction, GC-MS As received M 0.03 mg/kg
CEO087 Benzo(b)fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Benzo(k)fluoranthene Solvent extraction, GC-MS As received M 0.03 mg/kg
CEO087 Benzo(a)pyrene Solvent extraction, GC-MS As received U 0.02 mg/kg
CEO087 Indeno(123cd)pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Dibenz(ah)anthracene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 Benzo(ghi)perylene Solvent extraction, GC-MS As received M 0.02 mg/kg
CEO087 PAH (total of USEPA 16) Solvent extraction, GC-MS As received 0.34 mg/kg
$ Asbestos (qualitative) HSG 248, Microscopy Dry U - -
80175

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

CE709 Test Report Issue 14 June 2019
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Chemtech Environmental Limited

DEVIATING SAMPLE INFORMATION

Comments
Sample deviation is determined in accordance with the UKAS note "Guidance on Deviating Samples" and

based on reference standards and laboratory trials.
For samples identified as deviating, test result(s) may be compromised and may not be representative of
the sample at the time of sampling.
Chemtech Environmental Ltd cannot be held responsible for the integrity of sample(s) received if Chemtech

Environmental Ltd did not undertake the sampling. Such samples may be deviating.

Key

N No (not deviating sample)

Y Yes (deviating sample)

NSD Sampling date not provided

NST Sampling time not provided (waters only)

EHT Sample exceeded holding time(s)

IC Sample not received in appropriate containers
HP Headspace present in sample container

NCF Sample not chemically fixed (where appropriate)
OR Other (specify)

Lab ref Sample id Depth (m) Deviating [Tests (Reason for deviation)
80175-1 HPO1 0.10 N

80175-2 HPO3 0.30 N

80175

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

CE709 Test Report Issue 14 June 2019
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" LABORATORY (o)

[

) REPORT

Professional Soils Laboratory UKAS

4043

Contract Number: PSL19/5007
Report Date: 29 August 2019
Client’s Reference: P17-262

Client Name: 3E Consulting Engineers Ltd
1st Floor, Block C
Holland Park
Holland Drive
Newecastle Upon Tyne
NE2 4LD

For the attention of: Chris Brewster

Contract Title: Plot 7, Science Central, Newcastle Upon Tyne

Date Received: 19/8/2019
Date Commenced: 19/8/2019
Date Completed: 29/8/2019

Notes: Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

R Gunson A Watkins R Berriman
(Director) (Director) (Quality Manager)
L Knight S Eyre R Cowles
(Senior Technician) (Senior Technician) (Senior Technician)
Page 1 of

5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk
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Appendix F

Core Photographs



18.00m

BHLA — 14.00m to
Site: Plot 7 Science Central, Job No: P17-262
Newcastle upon Tyne
Client: Karbon Date: 12.08.19 Core Photographs
Homes Limited




BH1A — 23.00m to 25.00m

Site: Plot 7 Science Central, Job No: P17-262
Newcastle upon Tyne

Client: Karbon Date: 12.08.19 Core Photographs
Homes Limited
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BH2 — 12.70m to 18.70m

Site: Plot 7 Science Central, Job No: P17-262
Newcastle upon Tyne

Client: Karbon Date: 12.08.19 Core Photographs
Homes Limited




BH2 — 22.70m to 24.00m

Site: Plot 7 Science Central, Job No: P17-262
Newcastle upon Tyne

Client: Karbon Date: 12.08.19 Core Photographs
Homes Limited




'BH3 — 18.50m to 23.50m

Site: Plot 7 Science Central, Job No: P17-262
Newcastle upon Tyne

Client: Karbon Date: 12.08.19 Core Photographs
Homes Limited
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BH3 — 23.50m to 25.00m

S Site: Plot 7 Science Central,

Newcastle upon Tyne

Job No: P17-262

Client: Karbon Date: 12.08.19
Homes Limited

Core Photographs




Company
Information

Offices

2 Esh Plaza

Sir Bobby Robson Way
Great Park

Newcastle upon Tyne
NE13 9BA

Tel: 0191 230 2993

4 Calder Close
Calder Park
Wakefield

WF4 3BA

01924 240 420
(Registered Office)
Tel:01924240420

WeWork Moorgate
1 Fore Street Ave

London

EC2Y 9DT

Tel: 07500121181

www.3econsult.com




