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Executive Summary

Site 
Investigation

The investigation involved:
Inspection of the Phase I 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 G004 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 CO2 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 c.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 II 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:

To investigate near surface soil and groundwater conditions.

To determine the potential risks posed by any ground or groundwater 

contamination and provide recommendations on remedial measures to manage 

such risks.

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

the development.

To assess the risk posed by hazardous ground gases.

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

To provide foundation recommendations.

1.3 Fieldwork was undertaken between 17th and 28th 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 I Geo-

Environmental Assessment completed for this site by 3e (Report Ref: P17-262/P1, October 

2019), with a summary included in Section 3.

1.5 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.



P17-262/P2 3 Plot 7 Science Central, Newcastle
Karbon Homes Limited December 2019

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 G001.

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:

North: Science Central development site (reclaimed former opencast site)

East: Oystershell Lane leading to Science Central development site

(reclaimed former opencast site).

South Corporation Street leading to mixed commercial properties.

West: Buckingham Street leading to commercial properties.
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3 SUMMARY OF PHASE I GEO-ENVIRONMENTAL ASSESSMENT

3.1 The following section provides a brief summary of the Phase I Geo-Environmental 

Assessment undertaken by 3e as referenced in Section 1. As part of the Phase I 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 c.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.

High Main (E) - Extensively worked at shallow depth below the site.

Metal (F1) – Worked at shallow depth below the site.
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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.

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 I 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.

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.

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.

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 AOD), 

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 I

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 I 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 15th

October 2012 and 30th 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 



P17-262/P2 11 Plot 7 Science Central, Newcastle
Karbon Homes Limited December 2019

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 G004. 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 It is 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 I report.
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4 METHOD OF INVESTIGATION

Scope of Works

4.1 The investigation works were undertaken between 17th and 28th 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 WS03), 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 HDP01 to HDP03, 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. 

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:

7 no. Unconfined Compressive Strength Tests (UCS).

13 no. Axial Point Load Tests.

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 AOD 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 I 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 
rock-
head 

(mBGL)

Depth to 
rock-
head 

(mAOD)

Depth to 
coal seam, 

void or 
grouted 

workings 
(mBGL)

Depth to 
coal seam, 

void or 
grouted 

workings 
(mAOD)

Thickness 
of coal 

seam, void 
or grouted 
workings 

(m)

Comments

BH1 >6.40 >67.30 NA NA NA

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

>6.40m.

BH1A 9.00 65.60

15.60-16.50 59.00-58.10 0.90

Metal Seam - Recorded as 
grouted gravel to a depth of 
15.90m overlying a voiding 

to 16.50m.

23.10-24.00 51.50-50.60 0.90
Five Quarter Seam –

noted to be filled with soft to 
firm clay / colliery spoil.

BH2 3.00? 74.80?
3.00-8.70 74.80-69.10 4.20-5.70 High Main Seam – Broken 

ground in grout matrix.
19.00-19.60 58.80-58.20 0.60 Metal Seam – intact.

BH3 4.00 74.20

6.00-9.10 72.20-69.10 3.10 High Main Seam – Broken 
ground in grout matrix.

18.00-19.07 60.20-59.13 1.07
Metal Seam – intact with 

grouted band noted between 
18.50-18.57m.

BH120 3.00 73.25
5.60-8.20 70.65-68.05 2.60

High Main Seam –
recorded as cavity and 

workings. Borehole 
completed prior to remedial 

grouting works.
18.10-18.80 58.15-57.45 0.70 Metal Seam – intact.

BH121 4.10 73.44

5.10-5.30 72.44-72.24 0.20

Void; considered to be 
attributable to void migration 
for deeper workings in the 

High Main seam. 
Borehole completed prior to 

remedial grouting works.

6.30-9.40 71.24-68.14 3.10

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.

BH122A 3.00 71.85
3.20-7.20 71.65-67.65 4.00

High Main Seam –
recorded as cavity and 

collapsed workings. Borehole 
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 
Tests

Depths Below 
Ground Level (m)

SPT N 
Range

SPT N Average

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

BH02 16.50 – 16.70 Sandstone 45.4 Medium strong

BH02 23.70 – 24.00 Sandstone 84.2 Strong

BH03 16.77 – 17.00 Sandstone 47.2 Medium strong

BH03 24.60 – 24.80 Sandstone 21.5 Moderately weak

Point Load Index

5.45 Representative samples of the intact bedrock were scheduled to determine their 

tensile point load strength (IS(50)) 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 (IS(50)), 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 IS(50) 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 

(m)
Test 
Type

Orientation Description Point Load 
Index 
(IS(50))
(MPa)

Approximate 
UCS Value 

(MPa)

Strength 
Term

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 1.54 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

BH1A 16.50 A Perp Sandstone 1.91 45.84 Medium 
strong

BH02 11.10 A Perp Sandstone 2.17 52.1 Strong

BH02 11.10 D Par Sandstone 1.07 25.7 Medium 
strong

BH02 16.10 A Perp Sandstone 2.72 65.3 Strong

BH02 16.10 D Par Sandstone 0.79 19.0 Moderately 
weak

BH02 21.70 A Perp Mudstone 1.20 28.8 Medium 
strong

BH02 21.70 D Par Mudstone 0.11 2.6 Very weak

BH02 23.10 A Perp Sandstone 1.77 42.5 Medium 
strong

BH02 23.10 D Par Sandstone 0.27 6.5 Weak
BH03 9.20 A Perp Mudstone 0.18 4.32 Very weak
BH03 12.60 A Perp Sandstone 2.86 68.6 Strong
BH03 12.60 D Par Sandstone 0.50 12 Weak
BH03 15.50 A Perp Sandstone 2.93 70.3 Strong

BH03 15.50 D Par Sandstone 1.54 37.0 Medium 
strong

BH03 20.20 A Perp Mudstone 0.25 6.0 Weak
BH03 20.20 D Par Mudstone 0.06 1.4 Very weak
BH03 21.50 A Perp Mudstone 0.50 12.0 Weak
BH03 21.50 D Par Mudstone 0.15 3.6 Very weak

A = Axial, D = Diametral, I = 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.
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Gas Monitoring

5.49 The results of the ground gas monitoring carried between 13th July and 6th December 

2019 are summarised in the following table:  

Location CH4

(% v/v)
CO2

(% v/v)
O2

(% v/v)
Flow
(l/hr)

Barometric 
Pressure 

(mb)

Maximum GSV*

CO2 CH4

WS01 0.0 4.1 - 5.2 13.7 <0.1

1002-1015 <0.07 <0.07WS02 0.0 7.4 – 8.7 6.2 - 8.1 <0.1

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 <0.07l/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 retail 

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
conc.

mg/kg

No of 
Samples 
Tested

Generic Assessment 
Criteria (GAC)(1)

mg/kg

No of Samples 
Exceeding 

GAC
Arsenic 4.5 6 40 0
Boron 0.7 6 11000 0
Cadmium <0.2 6 85 0
Chromium (III) 52 6 910 0
Chromium (VI) <1 6 6 0
Copper 51 6 7100 0
Lead 19 6 310(2) 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
conc.

(mg/kg)

Maximum Permissible Concentration of 
PTE(1) in Soil (dependent upon soil pH 

range) (mg/kg)(2)

pH<6.0 pH 6.0-7.0 pH>7.0
Zinc

6.2 – 8.6
88 <200 <200 <300

Copper 51 <100 <135 <200
Nickel 31 <60 <75 <110

Notes
(1) PTE – Phytotoxic Element
(2) 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 

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

buildings and service entries (manholes).

Receptors

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 
source

Pathway Hazard Potential 
receptors

Linkage complete

Ground Gas Vertical migration 
into buildings and 
confined spaces

Human 
health risk. 
Fire risk

Human health 
and property

Increased levels of Carbon 
Dioxide have been recorded 
during ground gas monitoring 
indicating this site as falling
within a Characteristic Situation 
2 (CS2).
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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 c.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.



Drawings











Appendix A

Proposed Development Plan
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Appendix B

Previous Exploratory Hole Record 
Sheets (Norwest Holst 2009)













































Appendix C

Exploratory Hole Record Sheets





























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:

I/S Insufficient sample to carry out test

N/S Sample not suitable for testing

Approved by:
Dave Bowerbank
Customer Support Hero

ANALYTICAL TEST REPORT

79592(1)

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

Sir Bobby Robson Way

Great Park, Newcastle

2531

3E Consulting Engineers

NAD No Asbestos Detected

07 November 2019

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

Methods, procedures and performance data are available on request.

This report shall not be reproduced except in full, without prior written approval.

U UKAS accredited test

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

01 July 2019

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

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

M MCERTS & UKAS accredited test

Results reported herein relate only to the material supplied to the laboratory.

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

$ Test carried out by an approved subcontractor

2 Esh Plaza

25 June 2019

25 June 2019

NE13 9BA

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

SAMPLE INFORMATION

MCERTS (Soils):

Lab ref Sample id Depth (m) Sample description Material removed % Removed % Moisture

79592-1 WS01 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 WS03 1.90 Clayey Sand with Gravel - - 11.5

Analytical results are inclusive of stones.

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.

79592(1)
Plot 7 - Science Central, Newcastle Upon Tyne
P17-262
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Chemtech Environmental Limited

SOILS

Lab number 79592-1 79592-2 79592-3 79592-4 79592-5 79592-6

Sample id WS01 WS02 WS02 WS03 WS03 WS03

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 M mg/kg B 0.7 0.6 - <0.5 0.5 -

Cadmium (total) CE127 M mg/kg Cd <0.2 <0.2 - <0.2 <0.2 -

Chromium (total) CE127 M mg/kg Cr 52 28 - 24 33 -

Chromium (VI) CE146 mg/kg CrVI <1 <1 - <1 <1 -

Copper (total) CE127 M mg/kg Cu 13 21 - 51 15 -

Lead (total) CE127 M mg/kg Pb 18 18 - 2.8 13 -

Mercury (total) CE127 M mg/kg Hg <0.5 <0.5 - <0.5 <0.5 -

Nickel (total) CE127 M mg/kg Ni 21 31 - 19 27 -

Selenium (total) CE127 M mg/kg Se 0.7 0.8 - 1.0 0.7 -

Zinc (total) CE127 M mg/kg Zn 68 75 - 71 73 -

pH CE004 M units 8.2 8.5 8.4 8.6 8.2 6.2

Sulphate (2:1 water soluble) CE061 M mg/l SO4 269 169 211 40 137 109

Total Organic Carbon (TOC) CE072 M % w/w C 1.4 1.8 - 0.1 1.4 -

Estimate of OMC (calculated from TOC) CE072 M % w/w 2.4 3.1 - 0.2 2.3 -

PAH

Naphthalene CE087 M mg/kg 0.16 0.08 - <0.02 0.08 -

Acenaphthylene CE087 M mg/kg <0.02 <0.02 - <0.02 <0.02 -

Acenaphthene CE087 M mg/kg <0.02 <0.02 - <0.02 <0.02 -

Fluorene CE087 U mg/kg <0.02 0.02 - <0.02 <0.02 -

Phenanthrene CE087 M mg/kg 0.38 0.36 - <0.02 0.25 -

Anthracene CE087 U mg/kg <0.02 0.06 - <0.02 <0.02 -

Fluoranthene CE087 M mg/kg 0.09 0.17 - <0.02 0.05 -

Pyrene CE087 M mg/kg 0.08 0.18 - <0.02 0.05 -

Benzo(a)anthracene CE087 U mg/kg <0.02 <0.02 - <0.02 <0.02 -

Chrysene CE087 M mg/kg <0.03 <0.03 - <0.03 <0.03 -

Benzo(b)fluoranthene CE087 M mg/kg <0.02 0.02 - <0.02 <0.02 -

Benzo(k)fluoranthene CE087 M mg/kg <0.03 <0.03 - <0.03 <0.03 -

Benzo(a)pyrene CE087 U mg/kg <0.02 <0.02 - <0.02 <0.02 -

Indeno(123cd)pyrene CE087 M mg/kg <0.02 <0.02 - <0.02 <0.02 -

Dibenz(ah)anthracene CE087 M mg/kg <0.02 <0.02 - <0.02 <0.02 -

Benzo(ghi)perylene CE087 M mg/kg <0.02 <0.02 - <0.02 <0.02 -

PAH (total of USEPA 16) CE087 mg/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
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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

CE004 pH Based on BS 1377, pH Meter As received M - units

CE061 Sulphate (2:1 water soluble) Aqueous extraction, ICP-OES Dry M 10 mg/l SO4

CE072 Total Organic Carbon (TOC) Removal of IC by acidification, Carbon 
Analyser

Dry M 0.1 % w/w C

CE072 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 

CE087 Fluorene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Phenanthrene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Benzo(a)anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Chrysene Solvent extraction, GC-MS As received M 0.03 mg/kg 

CE087 Benzo(b)fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Benzo(k)fluoranthene Solvent extraction, GC-MS As received M 0.03 mg/kg 

CE087 Benzo(a)pyrene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Indeno(123cd)pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Dibenz(ah)anthracene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Benzo(ghi)perylene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 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

Page 4 of 6 Pages



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.

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 WS01 0.50 N  

79592-2 WS02 0.80 N  

79592-3 WS02 1.80 N  

79592-4 WS03 0.10 N  

79592-5 WS03 0.90 N  

79592-6 WS03 1.90 N  

Chemtech Environmental Ltd cannot be held responsible for the integrity of sample(s) received if Chemtech

79592(1)
Plot 7 - Science Central, Newcastle Upon Tyne
P17-262

CE709 Test Report Issue 14 June 2019

Page 5 of 6 Pages



Chemtech Environmental Limited

TEST REPORT REVISIONS

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

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

79592(1)
Plot 7 - Science Central, Newcastle Upon Tyne
P17-262
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Contract no:

Contract name:

Client reference:

Clients name:

Clients address:

Samples received:

Analysis started:

Analysis completed:

Report issued:

Notes:

Key:

I/S Insufficient sample to carry out test

N/S Sample not suitable for testing

Approved by:
Dave Bowerbank
Customer Support Hero

$ Test carried out by an approved subcontractor

2 Esh Plaza

22 July 2019

22 July 2019

NE13 9BA

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

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

29 July 2019

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

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

M MCERTS & UKAS accredited test

Results reported herein relate only to the material supplied to the laboratory.

2531

3E Consulting Engineers

NAD No Asbestos Detected

29 July 2019

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

Methods, procedures and performance data are available on request.

This report shall not be reproduced except in full, without prior written approval.

U UKAS accredited test

ANALYTICAL TEST REPORT

80175

Plot 7 - Science Central, Newcastle Upon Tyne

P17-262

Sir Bobby Robson Way

Great Park, Newcastle
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Chemtech Environmental Limited

SAMPLE INFORMATION

MCERTS (Soils):

Lab ref Sample id Depth (m) Sample description Material removed % Removed % Moisture

80175-1 HP01 0.10 Clayey Sand with Gravel - - 5.3

80175-2 HP03 0.30 Sandy Clay with Gravel - - 13.4

Analytical results are inclusive of stones.

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.

80175
Plot 7 - Science Central, Newcastle Upon Tyne
P17-262
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Chemtech Environmental Limited

SOILS

Lab number 80175-1 80175-2

Sample id HP01 HP03

Depth (m) 0.10 0.30

Date sampled 19/07/2019 19/07/2019

Test Method Units

Arsenic (total) CE127 M mg/kg As 4.0 3.6

Boron (water soluble) CE063 M mg/kg B 0.7 0.8

Cadmium (total) CE127 M mg/kg Cd <0.2 <0.2

Chromium (total) CE127 M mg/kg Cr 39 37

Chromium (VI) CE146 mg/kg CrVI <1 <1

Copper (total) CE127 M mg/kg Cu 16 18

Lead (total) CE127 M mg/kg Pb 19 16

Mercury (total) CE127 M mg/kg Hg <0.5 <0.5

Nickel (total) CE127 M mg/kg Ni 30 28

Selenium (total) CE127 M mg/kg Zn 0.6 0.6

Zinc (total) CE127 M mg/kg Se 88 81

pH CE004 M units 7.0 7.2

Sulphate (2:1 water soluble) CE061 M mg/l SO4 240 93

Total Organic Carbon (TOC) CE072 M % w/w C 1.6 2.6

Estimate of OMC (calculated from TOC) CE072 M % w/w 2.8 4.5

PAH

Naphthalene CE087 M mg/kg 0.09 0.03

Acenaphthylene CE087 M mg/kg <0.02 <0.02

Acenaphthene CE087 M mg/kg 0.03 <0.02

Fluorene CE087 U mg/kg 0.04 <0.02

Phenanthrene CE087 M mg/kg 0.33 0.09

Anthracene CE087 U mg/kg 0.07 <0.02

Fluoranthene CE087 M mg/kg 0.23 0.07

Pyrene CE087 M mg/kg 0.19 0.06

Benzo(a)anthracene CE087 U mg/kg 0.08 <0.02

Chrysene CE087 M mg/kg 0.15 0.06

Benzo(b)fluoranthene CE087 M mg/kg 0.12 <0.02

Benzo(k)fluoranthene CE087 M mg/kg <0.03 <0.03

Benzo(a)pyrene CE087 U mg/kg 0.07 <0.02

Indeno(123cd)pyrene CE087 M mg/kg 0.05 <0.02

Dibenz(ah)anthracene CE087 M mg/kg <0.02 <0.02

Benzo(ghi)perylene CE087 M mg/kg 0.06 <0.02

PAH (total of USEPA 16) CE087 mg/kg 1.49 <0.34

Subcontracted analysis

Asbestos (qualitative) $ - NAD NAD

80175
Plot 7 - Science Central, Newcastle Upon Tyne
P17-262
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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

CE004 pH Based on BS 1377, pH Meter As received M - units

CE061 Sulphate (2:1 water soluble) Aqueous extraction, ICP-OES Dry M 10 mg/l SO4

CE072 Total Organic Carbon (TOC) Removal of IC by acidification, Carbon 
Analyser

Dry M 0.1 % w/w C

CE072 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 

CE087 Fluorene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Phenanthrene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Benzo(a)anthracene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Chrysene Solvent extraction, GC-MS As received M 0.03 mg/kg 

CE087 Benzo(b)fluoranthene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Benzo(k)fluoranthene Solvent extraction, GC-MS As received M 0.03 mg/kg 

CE087 Benzo(a)pyrene Solvent extraction, GC-MS As received U 0.02 mg/kg 

CE087 Indeno(123cd)pyrene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Dibenz(ah)anthracene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 Benzo(ghi)perylene Solvent extraction, GC-MS As received M 0.02 mg/kg 

CE087 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
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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.

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 HP01 0.10 N  

80175-2 HP03 0.30 N  

Chemtech Environmental Ltd cannot be held responsible for the integrity of sample(s) received if Chemtech

80175
Plot 7 - Science Central, Newcastle Upon Tyne
P17-262
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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                  

 

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) 
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 LABORATORY 
REPORT 

 
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 
Newcastle 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 

* Denotes test not included in laboratory scope of accreditation 
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Appendix F

Core Photographs



BH1A – 9.00m to 14.00m

BH1A – 14.00m to 18.00m

Site: Plot 7 Science Central, 
Newcastle upon Tyne

Job No: P17-262

Client: Karbon 
Homes Limited

Date: 12.08.19 Core Photographs



BH1A – 18.00m to 23.00m

BH1A – 23.00m to 25.00m

Site: Plot 7 Science Central, 
Newcastle upon Tyne

Job No: P17-262

Client: Karbon 
Homes Limited

Date: 12.08.19 Core Photographs



BH2 – 8.70m to 12.70m

BH2 – 12.70m to 18.70m

Site: Plot 7 Science Central, 
Newcastle upon Tyne

Job No: P17-262

Client: Karbon 
Homes Limited

Date: 12.08.19 Core Photographs



BH2 – 18.70m to 22.70m

BH2 – 22.70m to 24.00m

Site: Plot 7 Science Central, 
Newcastle upon Tyne

Job No: P17-262

Client: Karbon 
Homes Limited

Date: 12.08.19 Core Photographs



BH3 – 8.00m to 13.50m

BH3 – 18.50m to 23.50m

Site: Plot 7 Science Central, 
Newcastle upon Tyne

Job No: P17-262

Client: Karbon 
Homes Limited

Date: 12.08.19 Core Photographs



BH3 – 23.50m to 25.00m

Site: Plot 7 Science Central, 
Newcastle upon Tyne

Job No: P17-262

Client: Karbon 
Homes Limited

Date: 12.08.19 Core Photographs
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