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Executive Summary
Site
Investigation

The investigation involved:
•
7 no. mini-percussive boreholes (referenced as WS01 to WS05 including WS01A and
WS04A).
•
18 no. trial pits (referenced as TP01 to TP15 and TPA to TPC)
•
Preliminary ground gas monitoring.
•
Geotechnical and contamination related testing.

Current Use

The site comprises two separate parcels of land bisected by a public highway (Wayside) which
runs approximately east to west. The site is currently open land which is hummocky in nature
and heavily overgrown with shrubbery and grass. The parcels of land slope from north to
south with Wayside forming a plateau between the two parcels. Following a review of historical
Google streetview imagery, the southern parcel of land has previously been used for
stockpiling soils (c.2014), which is likely to have been associated with the construction of the
adjacent residential development. Although a large proportion of the stockpiled materials have
been removed, there is a visible change in site levels noted from pre-2014 levels indicating
that there are potentially still deposited materials present on the site.
The southern parcel of land is bound with metal knee rail fencing which forms the majority of
the northern and western boundaries with a few open gaps. The southern boundary is open
and the eastern boundary formed by timber fencing associated with the new residential
dwellings to the east. The northern parcel of land is open on the southern and eastern
boundaries with palisade fencing to the west and north. A number of trees and shrubs are
present across the northern perimeter of the site.

Ground
Conditions

Made ground typically comprising mixed clay and sand / gravel materials with brick, concrete,
sandstone, mudstone and occasional ash, ceramic, glass and plastic was recorded at the
majority of the exploratory positions. Made ground across the northern parcel of land was
recorded at thicknesses of between 0.50m and 1.20m, with the southern parcel of land
recording made ground at thicknesses ranging between 0.50m and 3.35m.
Superficial (drift) deposits were noted as absent within TP07, TP08 and TP09 located across
the north-western corner of the site. At the majority of the remaining exploratory hole
locations, a limited thickness of firm to stiff orange brown slightly sandy slightly gravelly clay
was recorded to depths of between 0.90m and 3.70m bgl (below ground level).
Bedrock was recorded from depths of between 0.80m to 3.70m, with these deposits generally
comprising weak yellow brown sandstone and mudstone. Within several of the exploratory
hole locations, the sandstone and mudstone bedrock deposits were initially noted to be
completely weathered to a gravel and clay respectively.
Within TP04, TP05, TP06, TP11 and TP12, intact coal considered to be associated with the outcrop of the Top Main seam, was recorded from depths of between 0.90m and 3.00m bgl, with
a second coal band noted within TP11 and TP12 at depths of between 3.4m and 3.60m bgl.
The coal was recorded to range in thickness between 0.50m and 1.10m, when including the
combined thickness of the two bands recorded within TP11 and TP12.

Mining

Following a review of information available as part of the Phase I Geo-environmental
Assessment, it is understood that the site was considered to be at potential risk from
unrecorded coal mining activities within the Top Main and Bottom Main coal seams. However it
is understood following extensive probing and grouting works by Van-Elle on the site and the
wider Scotswood development area, shallow mine workings below the site have now been
suitably remediated (grouted).

Groundwater

No groundwater was encountered within any of the exploratory holes carried out on the site
during the ground investigation works.
During groundwater monitoring, the majority of the well locations have recorded an absence of
groundwater presence, with groundwater encountered solely within WS03 at depths ranging
between 1.51m and 1.84m. When considering the depth of the well at this location extends to
2.00m, groundwater encountered likely represents trapped water at the base of the well,
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rather than representing a continuous groundwater surface.
Contamination

From the chemical analysis occasional elevated concentrations of non-volatile PAH’s have been
recorded which exceed current assessment criteria based upon a residential end use.
Therefore, further remedial measures will be required to mitigate the level of potential risk to
future end users in this regard.
No asbestos fibres were detected in any of the samples tested during the site works
undertaken by 3e.

Combustibility

From the results of the laboratory testing the shallow coal deposits identified below the site are
considered to be potentially combustible. Therefore, in accordance with current guidance the
following remedial measures should be adopted if these materials are to remain on site:
•
•

Ground Gas

Areas of soft landscaping: isolate beneath a min. 1m thickness of inert soil.
Services: utility trenches (especially those carrying potential heat sources) should be
cut oversize and backfilled with clean, inert material. This applies to any utility
trenches that run beneath estate roads or extend under buildings. It is also
recommended that further recourse be made with the Coal Authority as an
appropriate licence may be required to remove coal bearing strata.

The result of the preliminary gas monitoring indicates this site falls within a Characteristic
Situation 2 (CS2) or NHBC Amber 1 classification (in accordance with CIRIA C665), which
would result in gas protective measures being required in accordance with
BS8585:2015+A1:2019.
However, a further 2 no. gas monitoring visits are planned and any conclusions may be subject
to change until completion of the monitoring programme.

Appraisal

Remediation – The chemical testing indicates that remedial works will be required to facilitate
the proposed development, due to the recorded levels of non-volatile PAH’s within the made
ground. At this stage the following remedial options are considered to represent the most
viable solutions for this site.
•
•

Placement of a suitable thickness of clean cover (600mm) within proposed
gardens and soft landscaping to break available pollutant linkages.
Alternatively (in particular across the northern parcel of land) removal of all
made ground materials below gardens and areas of soft landscaping would
suitably remove the potential sources of contamination below the site and
therefore break available pollutant linkages.

Further remedial works will also be required where shallow coal is encountered below the site.
No remedial measures are deemed necessary in areas of future hard-standing (i.e. buildings,
car parking, etc.) as the overlying thickness of hardcover would break all available pathways
resulting in no further risk to the end users. Prior to the commencement of any future works, it
is recommended that a Remediation Statement be produced for this site and agreed with the
Local Authority.
Off-Site Disposal - Following a review of the soil screening results increased levels of Total
Organic Carbon (TOC) were recorded for a number of the made ground material screened
from across the site, which exceed current threshold criteria for disposal to an Inert landfill
facility (3%). Therefore, preliminary indications suggest that these materials will likely be
classified as Non-Hazardous for disposal.
With the exception of the coal deposits encountered at shallow depth, any natural strata will
likely be suitable for disposal to an Inert landfill facility.
Foundations – Across the northern parcel of land (i.e. land to the north of Wayside), it is
considered conventional shallow strip foundations likely represent the most viable solution,
based wholly within the mudstone / sandstone bedrock deposits where a maximum allowable
bearing capacity of 150kN/m2 is available. To ensure footings are based wholly within similarly
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competent strata foundations will need to be taken down through the superficial deposits
(where present), utilising mass trench fill or the like. Coal is not considered suitable for use as
a bearing medium due to the potential for combustibility. Therefore, where coal is encountered
at shallow depth foundations will also need to be taken down through these materials to
negate any potential risk in this regard.
When considering potential foundation options across the southern parcel of land, it is likely
significant cut and fill earthworks will be required in order to facilitate the proposed
development. Within the northern portion of the southern parcel of land, finished floor levels
are to be generally raised to tie in with the existing road level (Wayside). In addition, a large
retaining wall is proposed to divide the northern and southern sections of the southern parcel
of land with the stone backfill to the rear of the retaining wall considered to potentially affect
these plots. Should the plots extend into the stone backfill, a piled foundation solution may be
required. Alternatively, should the plots not extend within a significant thickness of stone
backfill behind the wall, strip foundations with mass trench fill will may present a viable option,
taken through the made ground materials and granular backfill and founding within the natural
firm to stiff clay deposits where a maximum allowable bearing capacity of 100kN/m2 is
available.
Within the southern section of the southern parcel of land, site levels are to be generally
lowered to tie in with the existing road to the south (Armstrong Road) and therefore shallow
strip foundation will likely be suitable for plots across this area founding wholly within the
mudstone / sandstone bedrock deposits where a maximum allowable bearing capacity of
150kN/m2 is available. To ensure footings are based wholly within similarly competent strata
foundations will need to be taken down through the superficial deposits (where present),
utilising mass trench fill or the like.
Retaining Wall - At this stage, the design of the retaining walls bisecting the central portion of
the site and northern site area are not known, however it is likely foundations for the retaining
walls will be based wholly within the mudstone / sandstone bedrock deposits where a
maximum allowable bearing capacity of 150kN/m2 is available.
Due to the presence of shallow bedrock, an allowance for rock-breaking plant and equipment
should be made for excavations beyond the refusal depths noted during the investigation
works, particularly for drains, services runs and foundations.
Sulphate attack on buried concrete – Buried concrete should be designed to BRE Special Digest
1:2005 Design Sulphate Class DS-2 with an ACEC site classification AC-2.
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1

INTRODUCTION

1.1

3e Consulting Engineers Ltd (3e) were commissioned by New Tyne West Development

Company to carry out a Phase II Geo-Environmental Assessment for a proposed residential
development located to the east of Stoneyhurst Avenue and north of Armstrong Road,
Scotswood, Newcastle upon Tyne. This report highlights ground related environmental and
geotechnical considerations in relation to the proposed development, which includes the
construction of 43 no. residential properties, together with associated retaining walls, parking
and private gardens, as indicated on the indicative site layout plan included as Appendix A.
1.2

A ‘Phase I Geo-Environmental Assessment’ was completed for this site by 3e

Consulting Engineers in September 2021 (ref: P19-401/Phase 5/P1), and it is recommended
that the report is read in conjunction with this assessment.
1.3

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.

1.4

•

To assess the risk posed by hazardous ground gas.

•

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

•

To provide foundation recommendations.

Fieldwork was undertaken between 8th July and 8th October 2021 and comprised seven

mini percussive boreholes (WS01 to WS05 including WS01A and WS04A) and eighteen trial
pits (TP01 to TP15 and TPA to TPC) with associated sampling and in-situ testing.
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.
1.6

The comments and opinions presented in this report are based on the findings of the

intrusive investigation carried out by 3e and the results of laboratory analysis.
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1.7

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. Evaluation
of groundwater is based on observations made at the time of the investigation and any
monitoring visits, but it should be noted that levels and quality may vary due to seasonal and
other 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

The suitability of ‘topsoil’ is important to any landscaping project, whether for private

dwellings, public parks and other construction projects where soft landscaping is required. 3e
are not specialists in classifying ‘topsoil’ in terms of its suitability for reuse and the soils
termed ‘topsoil’ within this report would need to be clarified as part of a soils resource survey
by a specialist consultant.

The assessment should be carried out in accordance with the

current version of BS3882:2015 (Specification for topsoil and requirements for use).
1.10

This report has been prepared for the sole use of New Tyne West Development

Company. No other third party may rely upon or reproduce the contents of this report without
the written approval of 3e. If any unauthorised third party comes into possession of this
report, they rely on it entirely at their own risk and 3e do not owe them any Duty of Care or
Skill.
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2

THE SITE

Location and Description
2.1

The site, centred on the approximate National Grid Reference 420738, 564097 is

located within the district of Scotswood, approximately 4km west of Newcastle city centre. A
site location plan is included as Drawing G001.
2.2

The site comprises two separate parcels of land bisected by a public highway

(Wayside) which runs approximately east to west. The site is currently open land which is
hummocky in nature and heavily overgrown with shrubbery and grass. The parcels of land
slope down to the south with Wayside forming a plateau between the two areas. Following a
review of historical Google streetview imagery, the southern parcel of land has previously
been used for stockpiling soils (c.2014), which is likely to have been associated with the
construction of the adjacent residential development. Although a large proportion of the
stockpiled materials have been removed, there is a visible change in site levels noted from
pre-2014 levels indicating that there are potentially still deposited materials present on the
site.
2.3

The southern parcel of land is bound with metal knee rail fencing which forms the

majority of the northern and western boundaries with several open gaps noted. The southern
boundary is open and the eastern boundary formed by timber fencing associated with the
new residential dwellings to the east. The northern parcel of land is open on the southern and
eastern boundaries with palisade fencing to the west and north. A number of trees and shrubs
are present across the northern perimeter of the site.
2.4

Utility records indicate that there is a sewer running east to west through the centre of

the southern parcel of land, and although the depth of the sewer is unknown,

it is

understood this has now been abandoned.
2.5

The adjacent land use is as follows:
•

North: Residential housing.

•

South: Armstrong Road leading to the Scotswood Regeneration site.

•

East: Residential housing and undeveloped land.

•

West: Stoneyhurst Avenue leading to Scotswood Neighbourhood Centre.
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3

SUMMARY OF PHASE I GEO-ENVIRONMENTAL ASSESSMENT

3.1

A Phase I Geo-Environmental Assessment report was completed for this site by 3e

Consulting Engineers in September 2021 (report ref: P19-401/Phase 5/P1). It is recommended
that the report is read in conjunction with this assessment. Within the Phase I GeoEnvironmental Assessment report, to aid in assessing ground conditions below the site, where
applicable, reference was made to the following documents which were available at the time
of reporting:
•

Halcrow Group Limited (2008); Scotswood Housing Expo, Geo-Environmental
Interpretative Report, for Newcastle City Council, Report Ref: D/PS/FXPO/013,
Issue 01.

•

Fugro Engineering Services Limited (2008); Scotswood Expo Site Investigation.
Factual Report on Ground Investigation, Report Ref: CON072092.

•

Fugro Engineering Services Limited (2009); Scotswood Expo Site Investigation
Phase 2. Factual Report on Ground Investigation, Report Ref: CON093015.

•

Van Elle Limited (2012); Scotswood, Final Factual Report, Consolidation of
Redundant

Mine

Workings

by

Drilling

and

Grouting,

for

Galliford

Try

(Infrastructure) Ltd, Report Ref: 905268.
•

Halcrow Group Limited (2014); Scotswood Regeneration Earthworks Validation
Report - Development Phases 1 to 3 (excluding Phase 1A), for Newcastle City
Council, Report Ref: D/PS/FXPO/035 Version: 01.

3.2

Within the reports produced by Halcrow and Fugro, this site is referenced as part of

Area 3 and later Phase 5 of the wider Scotswood regeneration site. As part of the Phase I
assessment, copies of relevant plans and exploratory hole records applicable to this site were
reviewed to aid in assessing ground conditions below the development area.
3.3

With regards to the report produced by Van Elle, investigation and treatment was

carried out as a sequence of individual areas within the wider Scotswood development area.
From the programme and methodology included within the Van Elle report. A plan outlining
the probing undertaken by Van Elle specific to this site is included in Appendix B.
3.4

Relevant information from the above mentioned reports are summarised in the

following sections.
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Site History
3.5

From the Phase I Geo-Environmental Assessment undertaken for the site by 3e, the

earliest recorded history (c. 1861) indicates the site to have been an area of undeveloped
land, with field boundaries running along the eastern and northern boundaries. By c.1920, the
site is recorded as allotment gardens with an access road running east to west, which bisects
the southern parcel of land. During the mid-1930s, residential housing is recorded to occupy
the southern parcel of land, with the northern parcel developed in the 1940s. By 2006, all
housing on the site has been demolished, with the site now an area of grassed open space.
Geology
3.6

Following a review of published BGS (British Geological Survey) geological plans,

although no made ground is recorded on the site, made ground is considered to be present
associated with the previous construction and demolition works that have occurred on the
site. In addition, from historical Google streetview imagery, the southern parcel of land has
previously been used for stockpiling soils (c.2014), which is likely to have been associated
with the construction of the adjacent residential development. Although a large proportion of
the stockpiled materials have been removed, there is a visible change in site levels noted from
pre-2014 levels indicating that there are potentially still deposited materials present on the
site.
3.7

BGS information for the site records superficial deposits to comprise Glacial Till, which

are recorded to be underlain by bedrock deposits of the Carboniferous Middle Coal Measures
(MCM) formation.
3.8

During the previous investigation works completed by Fugro on the site, made ground

was generally identified to depths of between 0.30m and 1.10m comprising reworked ‘topsoil’
with brick and plastic overlying clayey gravel materials with brick and concrete. The made
ground materials were generally recorded to be underlain by firm to stiff gravelly clay deposits
to depths of between 1.80m and 3.50. However, within R3/TP4, firm locally soft sandy clay
deposits were identified to a depth of 1.90m. The natural superficial deposits were noted to
be subsequently underlain by relatively shallow inter-bedded sandstone and mudstone
bedrock deposits. An exception being within RP3/ATP2 where coal was recorded to
immediately underlie the superficial soils from a depth of 2.20m to 2.70m.
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Coal Mining Risk Assessment
3.9

From the Coal Authority (CA) mining report obtained as part of the Phase I report,

historical mine workings are recorded beneath the site in 4 seams of coal at depths of
between 75m to 190m depth, which were last worked in 1947 and any movement should
have ceased. There are no mine entries on or within 100m of the site boundary.
3.10

From BGS data and the CA mining report, the Maudlin (H) coal seam is recorded as

sub-cropping approximately 50m to the south of the site, dipping to the north below the
development area. In addition, the Main coal seam is shown to sub-crop approximately 60m
north of the site, with BGS Geological Plan NZ26NW noting this seam as ‘impoverished’.
3.11

As part of the Phase I report, a desk based coal mining risk assessment was

completed for this site to aid in assessing the level of potential risk to the development from
shallow coal mining activities. As part of this assessment reference was made to the previous
boreholes sunk on site by Fugro in 2008 and 2009, along with relevant plans contained within
the report produced by Halcrow for the wider Scotswood regeneration site, with relevant logs
and extracts included in Appendix C.
3.12

From the Halcrow geology plan included in Appendix C, which was produced based

upon the findings of the investigation works undertaken by Fugro, the conjectured out-crop of
the Main coal seam is shown to be further south than indicated on BGS plans, resulting in this
seam being shown as potentially sub-cropping at ‘rock-head’ level below the development
area. In addition, following a review of published information, it was indicated by Halcrow that
the Main coal seam is in two leaves (Top Main and Bottom Main) with a combined thickness of
up to 1.00m. From the Halcrow geology plan, the Top Main coal seam is conjectured to subcrop across the central site area with the Bottom Main coal seam conjectured to sub-crop
immediately to the south of the site, both of which are considered to dip in a northerly
direction, potentially underlying the site at shallow depth.
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3.13

On the Halcrow geology plan, the conjectured out-crop of the Maudlin seam is also

shown to be further south than indicated on BGS plans and within the CA report, with this
seam also considered to dip in a northerly direction and potentially underlie the site at shallow
depth.
3.14

As part of the previous investigation works, 6 no. rotary borehole were sunk on or

within close proximity to this development (referenced as RP3/R1A to RP3/R4, RP3/AD2 and
RP4/R1), the locations of which are shown on the Exploratory Hole Location Plan produced by
Halcrow and included in Appendix C. The rotary boreholes recorded intact coal within RP3R2, RP3-R3, RP3-AD2 and RP4/R1 at depths of between 5.90m and 13.50m bgl (below
ground level). Within RP3/R1A, intact coal was recorded at depths of between 11.50m and
12.20m bgl, however possible shallow workings in the form of voiding and broken ground was
recorded between 13.00m and 17.50m bgl which were considered to be potentially
attributable to the workings in the Main coal seams. In addition, within RP3-R4 located to the
south east of the junction between Stoneyhurst Avenue and Wayside, Fugro logged zones of
possible broken ground between 4.70m to 6.00m, 8.60m to 9.00m and 12.50m to 15.00m,
which were also potentially associated with workings in the Top Main and Bottom Main seams.
3.15

Within the Phase I report, a review of the findings of extensive rotary probing

undertaken by Van Elle Limited for both this site and the wider Scotswood development area
in 2012 was undertaken, along with details of further treatment undertaken where shallow
coal workings were identified. The findings of probing works undertaken by Van-Elle and
summarised within the Phase I report are provided in the following sub-section.

Summary of Rotary Probing Works undertaken by Van Elle in 2012
Maudlin Coal Seam
3.16

From the programme and methodology included within the Van Elle report,

investigation of potential shallow workings within the Maudlin coal seam was undertaken to
the north of Armstrong Road.
3.17

As part of these works, extensive rotary probing was undertaken, the findings of

which were included in the report section referenced as Grid Line 119 to 235 – North of
Armstrong Road, with this site falling between Grid Lines 182 and 221. During these works
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investigation for the Maudlin seam was drilled on a primary grid at 21m probe hole centres to
investigate for the presence of coal and mine workings.
3.18

From the findings of the rotary probing an intact coal seam approximately 1m thick,

considered to be attributable to the Maudlin coal seam, was proved below this site, which did
not require treatment, as summarised on the Maudlin Seam Investigation Area plan included
in Appendix B, with green shading indicating areas where solid coal was proven.
3.19

To support the above assessment, as part of the Phase I assessment, a review has

also been made of the numerous probe hole records included within the report produced by
Van Elle, the findings of which confirm that a consistent intact coal seam was identified within
holes sunk across this development area which is considered to be attributable to the Maudlin
coal seam. There was no evidence of shallow workings (i.e. broken ground, voiding, etc.,)
noted within any of the rotary probe holes undertaken to investigate the Maudlin coal seam.

Top and Bottom Main Coal Seams
3.20

From the programme and methodology included within the Van Elle report,

investigation of potential shallow workings within the Main coal seam was undertaken to the
north of Armstrong Road.
3.21

As part of these works, extensive rotary probing was undertaken on the site, the

findings of which were included in the report section referenced as Grid Line 253 to 333 –
Area between Stoneyhurst Avenue and Bridgewater School (however it should be noted that
the grid lines appear to be incorrect for this area). During these works, investigation for the
Main seam was drilled on a primary grid at 21m probe hole centres to investigate for the
presence of coal and mine workings.
3.22

From the Van Elle report, evidence of historical mine workings within the Main coal

seam were proved to be present below the northern site area. The basal depth of workings
was recorded to range between 6.10m and 10.00m bgl, with the thickness of broken ground /
voiding noted to range between 1.10m and 1.70m, indicating that the area would require
treatment. Within the report, Van-Elle indicate that the grouting works had not been
completed prior to the issue of the report, with the treatment of the workings to be addressed
as an addendum to the provided factual report (a copy of the addendum report has yet to be
provided). A copy of the Main Seam Investigation Plan is included in Appendix B, with the
P19-401/PH5/P2 – Scotswood Phase 5
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red shading indicating areas where abandoned mine workings are recorded below the site
with insufficient rock cover.
3.23

In summary it was considered within the Phase I report that historical workings within

the Main coal seam are recorded to be present below the site at shallow depth, however
information available indicates workings within this coal seam have been substantially treated
as part of the grouting works undertaken by Van Elle. No evidence of historical workings were
recorded within the Maudlin coal seam underlying the site.
Conceptual Site Model
3.24

The proposed development comprises the construction of 43 no. residential

properties, together with associated retaining walls, parking and private garden areas. Based
on the site history and walkover survey, it was considered the main sources of potential
contamination were associated with historical site usage which included allotment gardens,
demolition of former residential housing, and the former use of the site for storage of
materials (i.e. soil stockpiles).
3.25

In addition, during the previous ground investigation works undertaken on the site by

Halcrow, a ‘potential asbestos hotspot’ was identified across the north-western site area
(RP3/TP4) as shown on the localised remediation plan included in Appendix C. Although no
visual evidence of asbestos containing materials were identified during the investigation works
carried out by Halcrow, a sample of the made ground recovered across this area of the site
was screened for the presence of asbestos, with the sample returning a positive result.
3.26

In view of the above, a low to moderate environmental risk was considered as part of

the Phase I report for the site.
Ground Gas Risk Assessment
3.27

No Radon protection measures are required in the construction of new dwellings.

3.28

The risk of ground gas emissions was also considered to be low to moderate, with

primary sources for this site considered to be historical shallow mine workings below the site
(which are understood to have now been grouted) and made ground below the site
associated with historical activities on the site including the construction and demolition of
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former buildings. It should be noted, following a review of the Van Elle report, depleted
oxygen concentrations were recorded in mine workings within the Main seam underlying the
northern portion of the site, the area of which is provided on the gas risk areas plan included
in Appendix D.
3.29

In view of the findings of the desk based assessment, it was recommended that gas

monitoring be undertaken as part of any future investigation works to confirm the ground gas
regime.
Additional Information
•

There are no landfills or waste management facilities recorded within 250m.

•

The nearest recorded watercourse is a stream recorded 389m east, with the River
Tyne located approximately 560m to the south.

•

The

superficial

(drift)

deposits

are

classed

as

a

Secondary

Aquifer

(Undifferentiated), whilst the bedrock deposits are classified as a Secondary A
Aquifer.
•

There are no licensed groundwater or surface water abstractions within 1km.

•

There are no source protection zones within 1km of the site.

•

There are no discharge consents within 250m of the site.

•

There are no pollution incidents within 250m of the site.

•

There are no Pollution and Prevention Controls within 250m of the site.
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4

METHOD OF INVESTIGATION

Scope of Works
4.1

The intrusive works undertaken between 8th July and 8th October 2021 comprised

seven mini percussive boreholes (referenced as WS01 to WS05 including WS01A and WS04A)
and eighteen trial pits (referenced as TP01 to TP15 and TPA to TPC) with associated sampling
and in-situ testing. Copies of the exploratory hole records are included in Appendix E, with
their locations indicated on the Exploratory Hole Location Plan, Drawing G002. All depths
recorded are taken from below existing ground level, with the exploratory holes located to
provide general coverage across the site whilst also making allowance for access restrictions
associated with current topography and buried utilities.
4.2

Fieldwork and soil descriptions were carried out in general accordance with

BS5930:2015+A1:2020

Code

of

Practice

for

Ground

Investigations

and

BS10175:2011+A2:2017: Investigation of Potentially Contaminated Sites – Code of Practice.
In addition, where applicable reference has also been to CIRIA Publication C733 ‘Asbestos in
soil and made ground: a guide to understanding and managing risks’.
Investigation Rationale
4.3

During the investigation works, the mini percussive boreholes (WS01 to WS05

including WS01A and WS04A) 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. Hand shear vane
(HSV) tests were carried out where possible within cohesive soils below the site in order to
provide an assessment of the in-situ strength of the deposits.
4.4

The trial pits (TP01 to TP15 and TPA to TPC) were excavated in order to determine

the shallow soil profile across the site. Disturbed samples were recovered as appropriate for
soil descriptions and laboratory testing. Hand shear vane tests were undertaken within the
cohesive natural soils (where possible) in order to provide an assessment of the in-situ
strength of the deposits below the site.
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4.5

In addition, combined gas/groundwater monitoring wells, comprising slotted 50mm

diameter HDPE pipe set within a granular filter, were also installed at four of the mini
percussive borehole locations (WS01A, WS02, WS03 and WS05), to a maximum depth of
2.70m. The wells were sealed at surface using bentonite and a lockable cover was fitted at
the surface.
4.6

To date, the wells have been monitored on four occasions between the 28th July and

21st September 2021 for methane, carbon dioxide and oxygen using a portable infra-red gas
monitor. The rate of gas flow 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 completed to date are presented in Appendix F.
4.7

The rationale behind the exploratory hole locations is summarised in the table below.
Exploratory Positions

Investigation Rationale

WS01 to WS05 including
WS01A and WS04A, TP01 to
TP15 and TPA to TPC

To assess site wide ground conditions.

WS01A,
WS05

To assess the ground gas regime below the site. WS01A, WS02 and WS03
were installed to target the location where depleted Oxygen levels were
recorded within the Main coal seam during the probing works undertaken
on the site by Van Elle.

WS02,

WS03

and

TP07 and TP08

To target the location of a ‘potential asbestos hotspot’ identified by
Halcrow during their investigation works on site.

TPA to TPC

To target the location of the proposed retaining wall.
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Laboratory Chemical Testing
4.8

In order to provide an assessment of potential contamination, representative samples

of made ground recovered from across the site were screened for the following determinands:
•

7 no. samples screened for Metals: Arsenic, Boron, Cadmium, Chromium (total),
Chromium (VI), Copper, Lead, Mercury, Nickel, Selenium and Zinc.

4.9

•

7 no. samples screened for Polycyclic Aromatic Hydrocarbons (USEPA 16 PAH’s).

•

3 no. samples screened for Total Petroleum Hydrocarbons (C6-C40).

•

7 no. samples screened for the presence of Asbestos.

In addition, 2 no. samples of the shallow coal deposits were screened for Calorfic

Value to assess the potential combustibility of the materials.
4.10

The results of the analysis are included as Appendix G. The analyses were carried

out at an MCERTS registered and UKAS accredited laboratory.
Laboratory Geotechnical Testing

Classification Tests
4.11

Geotechnical related testing was carried out to determine the physical characteristics

of the soils and comprised the following:
•

3 no. Atterberg limits determinations to confirm field descriptions and classify
cohesive soils.

4.12

In addition to the above, 7 no. samples of made ground were scheduled for water

soluble sulphate and pH determinations to assess the potential for sulphate attack on buried
concrete.
4.13

The results of the water soluble sulphate and pH analysis can be seen within the

chemical analytical test report included in Appendix G.
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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 E. A summary of the ground conditions
encountered is presented below:

Site surfacing
5.2

During the investigation works, site surfacing was generally noted to comprise grass

over dark brown silty sandy gravelly clay topsoil recorded to range in thickness between
0.10m and 0.30m.

Made Ground
5.3

Made ground was generally noted to comprise mixed clay and sand / gravel materials

containing brick, concrete, sandstone, mudstone and occasional ash, ceramic, glass and
plastic. Made ground across the northern parcel of land was recorded at thicknesses of
between 0.50m and 1.20m, with the southern parcel of land recording made ground at
thicknesses ranging between 0.50m and 3.35m.
5.4

Following a review of two topographical surveys undertaken on the site (the oldest of

which was carried out by RBA Surveys Limited in September 2008 and the most recent survey
undertaken by Three Sixty Group in December 2019), a clear change in topography has
occurred between the two survey dates with this likely associated with stockpiling of material
on site in 2014, as shown on historical Google streetview imagery.
5.5

From the ground investigation works, the deepest areas of made ground were

recorded within TP13, TPA and TPB, with these locations also recording the most significant
increase in site levels between the two survey dates.
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Natural Superficial (Drift) Deposits
5.6

Superficial (drift) deposits were noted as absent within TP07, TP08 and TP09 located

across the north-western corner of the site. At the majority of the remaining exploratory hole
locations, a limited thickness of firm to stiff orange brown slightly sandy slightly gravelly clay
was recorded to depths of between 0.90m and 3.70m bgl (below ground level).

Bedrock and Coal Deposits
5.7

Bedrock was recorded from depths of between 0.80m and 3.70m bgl, with these

deposits generally comprising weak yellow brown sandstone or mudstone. Within several of
the exploratory hole locations, the sandstone and mudstone bedrock deposits were initially
noted to be completely weathered to a gravel and clay respectively.
5.8

Within TP04, TP05, TP06, TP11 and TP12, intact coal considered to be associated with

the out-crop of the Top Main seam, was recorded from depths of between 0.90m and 3.00m
bgl, with a second coal band noted within TP11 and TP12 at depths of between 3.4m and
3.60m bgl. The coal was recorded to range in thickness between 0.50m and 1.10m, when
including the combined thickness of the two bands recorded within TP11 and TP12.

Visual and/or Olfactory Evidence of Potential Contamination
5.9

During the ground investigation works, with the exception of occasional ash recorded

within the made ground materials below the site, no visual and / or olfactory evidence of
significant contamination (i.e. hydrocarbons, asbestos containing materials, etc.,) was noted
at the exploratory hole locations.

Relict Foundations / Sub-Surface Obstructions
5.10

No evidence of relict foundations / sub-surface obstructions were identified within any

of the exploratory hole locations. However, a redundant sewer is recorded on NWL plans to
bisect the southern parcel of land approximately in an east to west direction and may still be
present below this area of the site.
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Additional Features
5.11

During the ground investigation works, a small circular void was noted within TP12

from a depth of 2.20m bgl. The hole was dipped to the base at 13.00 bgl with groundwater
sitting at a level of 6.70m bgl. During the excavation of TP12, the void remained the same
diameter to the base of the pit, with the hole considered to likely represent a former borehole
undertaken on the site which was not been infilled.
5.12

In view of the potential presence of former boreholes to be present below the site

which have not been infilled appropriately, due to the potential for these boreholes to create a
conduit for mine gas rise to the surface, it is considered prudent to backfill any open
boreholes identified during the enabling / construction works with grout to the surface in
order to mitigate against any potential risk in this regard.
Groundwater
5.13

No groundwater was encountered within any of the exploratory holes carried out on

the site during the ground investigation works.
5.14

During groundwater monitoring, the majority of the well locations have recorded an

absence of groundwater presence, with groundwater encountered solely within WS03 at
depths ranging between 1.51m and 1.84m. When considering the depth of the well at this
location extends to 2.00m, groundwater encountered likely represents trapped water at the
base of the well, rather than representing a continuous groundwater surface.
5.15

The results of the groundwater monitoring are presented in Appendix F. 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
5.16

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

superficial soils and bedrock deposits are summarised in the table below.
Strata
Made Ground
Superficial Deposits: Glacial Till
Bedrock Deposits: Weathered
Mudstone / Sandstone
* - Limited penetration recorded

5.17

No. of
Tests

Depths Below
Ground Level (m)

SPT N
Range

SPT N Average

3

1.00

8 - 25

15

1
2
1
1
2
2

2.00
1.00
2.00
1.00
2.00
2.70 – 3.00

10
25 - 28
22
50*
50*
50*

10
27
22
50*
50*
50*

Within the made ground materials, SPT ‘N’ values were noted to range between 8 and

25, indicative of loose to medium dense deposits.
5.18

Within the superficial clay deposits, SPT ‘N’ values were noted to range between 22

and 28. Tomlinson (2001) noted a relationship between mass shear strength of a material and
the ‘N’ value. Based on the geotechnical test results undertake on the natural clay deposits, a
plasticity index of 16.3% gives a correction factor of 5. This provides indicative shear strength
values of between 110kPa and 140kPa, indicative of high strength deposits.
5.19

Within the weathered mudstone and sandstone bedrock deposits, SPT ‘N’ values were

recorded in excess of 50, with the value of 50 indicating limited penetration of the sampling
equipment over the test length. All boreholes were terminated within bedrock deposits due to
refusal of the sampling equipment.

Mexe Cone Penetrometer Tests
5.20

Mexe Cone Penetrometer tests were undertaken within each of the trial pit locations

(where possible) at a depth of approximately 0.50m. The results of the Mexe Cone
Penetrometer tests recorded California Bearing Ratios (CBR) values of between 2.0% and
12.0%.
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Gas Monitoring
5.21

To date, the wells have been monitored on four occasions between the 28th July and

21st September 2021, with the results summarised in the table below.

Location

Steady
CH4
(% v/v)

Steady
CO2
(% v/v)

Steady
O2
(% v/v)

Maximum
Flow
(l/hr)

WS01A

0.0

0.4 - 2.4

20.0 – 20.8

<0.1

WS02

0.0

0.5 - 1.0

20.3 - 20.8

<0.1

WS03

0.0

1.3 - 3.9

18.2 – 19.4

0.1

WS05

0.0

5.0 - 8.9

16.0 – 17.6

<0.1

Barometric
Pressure
(mb)

993 - 1021

Maximum GSV*
(l/hr)
CH4
CO2

0.0001

0.0089

* CIRIA 665 Gas Screening Value

5.22

During the gas monitoring completed to date, no Methane has been detected whilst

Carbon Dioxide was recorded to a maximum concentration of 8.9%v/v. Depleted Oxygen
levels were recorded during the monitoring programme at a minimum concentration of
16.0%v/v. In addition, flow was recorded at a maximum rate of 0.1l/hr.
5.23

At this stage, to provide an indication as to the level of potential risk to this site from

ground gases, the results of the monitoring completed to date have been evaluated by
converting the results to a gas screening value (GSV), which is calculated by multiplying the
maximum gas concentrations with the recorded maximum positive steady flow rate. Where no
ground gas is recorded, a value of 0.1% has been used within the calculation.
5.24

Based upon the results of the gas monitoring completed to date a preliminary GSV for

this site has been calculated for Carbon Dioxide as follows:
•
5.25

Carbon Dioxide GSV = 0.089 (8.9%) x 0.1 = 0.0089l/hr

In summary, the resultant preliminary GSV for Carbon Dioxide has been calculated as

0.0089l/hr which falls below the GSV minimum assessment values for a Characteristic
Situation 1 (CS1) or NHBC Traffic Light Green, as outlined in BS8485:2015+A1:2019 and
CIRIA C665.
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5.26

However, increased levels of Carbon Dioxide have been recorded during the

monitoring programme which exceed the 5%v/v guideline level provided within CIRIA 665.
Therefore, when considering the site is underlain by historical workings within the Main coal
seam at shallow depth, it is considered prudent to make allowance for ground gas protection
measures for the proposed development in accordance with CIRIA C665 Characteristic
Situation 2 or NHBC Traffic Light Amber 1.
5.27

A further 2 no. gas monitoring visits are planned and any conclusions may be subject

to change until completion of the monitoring programme. The results of the ground gas
monitoring carried out to date are presented in Appendix F.
Contamination Related Testing
5.28

The results of the contamination related testing are included as Appendix G.

Generally, the results have been assessed using the LQM/CIEH Suitable for Use Levels
(S4UL’s) for Human Health Risk Assessment (Copyright Land Quality Management Limited
reproduced with permission; Publication Number S4UL3170; All rights reserved), which have
been derived in accordance with current UK legislation, and national policy using the most
recent version of the CLEA software (v1.06).
5.29

The derived S4UL’s are based on the concept of minimal tolerable risk as described in

SR2 (Environment Agency 2009a) which underpins all previous Environment Agency (EA)
SGV’s and other GAC’s. As part of this assessment it is noted that S4UL’s do not incorporate
any toxicological parameter changes to the CLEA base model, however recent toxicological
data has been incorporated into the contaminant databases.
5.30

Furthermore, S4UL GAC’s are considered to be equivalent to the previously published

Environment agency SGV’s, and previous iterations of LQM/CIEH GAC’s and as such are
suitable for use in generic quantitative risk assessments under both planning and Part II a
regimes. Taking this into account, it is considered that the modified exposure assumptions
adopted in S4UL’s are sufficiently conservative in relation to assessing the level of potential
risk to human health for the development and future end users.
5.31

Where no S4UL is available, reference has been made to appropriate Category 4

Screening Levels (C4SL’s) for standard land uses, which are similarly considered to be
sufficiently conservative in relation to assessing the level of potential risk to human health.
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For the purpose of this report, all S4UL’s and C4SL’s have been referred to as Generic
Assessment Criteria (GAC).
5.32

With respect to the assessment, 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.
5.33

The results of the chemical analysis are summarised in the table below:

Determinand

Maximum
conc.
mg/kg

Metals and Metalloids
Arsenic
12
Boron
0.89
Cadmium
0.35
Chromium (III)
26
Chromium (VI)
<0.5
Lead
150
Mercury
0.33
Selenium
0.67
Copper
55
Nickel
30
Zinc
170
Speciated PAH’s (USEPA 16)
Naphthalene
0.42
Acenaphthylene
0.48
Acenaphthene
0.79
Fluorene
1.3
Phenanthrene
18
Anthracene
5.1
Fluoranthene
31
Pyrene
28
Benzo(a)anthracene
13
Chrysene
14
Benzo(b)fluoranthene
14
Benzo(k)fluoranthene
6.3
Benzo(a)pyrene
9.8
Indeno(1,2,3-cd)pyrene
7.4
Dibenz(a,h)anthracene
2.5
Benzo(g,h,i)perylene
6.4
Total Petroleum Hydrocarbons (TPHs)
TPH (C6-C40)
160

Notes

(1)
(2)
(3)

No of
Samples
Tested

Generic
Assessment
Criteria (GAC)(1)
mg/kg

No of Samples
Exceeding
GAC

7
7
7
7
7
7
7
7
7
7
7

37
290
11
910
6
200(2)
40
250
2400
130
3700

0
0
0
0
0
0
0
0
0
0
0

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

5.6
420
510
400
220
5400
560
1200
11
22
3.3
93
2.7
36
0.28
340

0
0
0
0
0
0
0
0
1
0
3
0
3
0
3
0

3

65(3)

2

LQM/CIEH S4UL for residential (with home grown produce) end use.
Category 4 Screening Level (C4SL) for residential (with home grown produce) end use.
LQM/CIEH S4UL for residential (with home grown produce) end use using the most conservative TPH banding for the C6-C40 range
(i.e. Aliphatic (C8-C10))
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5.34

In summary, from chemical analysis carried out on samples of made ground recovered

from across the site, several non-volatile PAH’s (Benzo(a)anthracene, Benzo(b)fluoranthene,
Benzo(a)pyrene and Dibenz(ah)anthracene) have been recorded which exceed current
assessment criteria based upon a residential end use. Therefore, further remedial measures
will be required to mitigate against the level of potential risk to future end users (human
health) in this regard.
5.35

In addition, the TPH (C6-C40) values for two samples of made ground screened from

across the site also exceed the most conservative TPH range (i.e. Aliphatic C8-C10).
However, given no visual and / or olfactory evidence of hydrocarbons was noted during the
ground investigation, the levels of TPHs recorded within the samples screened are considered
to be representative of the larger range carbon bandings which have significantly higher
assessment criteria values. Therefore the risk to human health in this regard is considered to
be negligible.

Asbestos
5.36

Seven samples of made ground were screened for asbestos fibres; none were

detected.
5.37

However, during the previous ground investigation works undertaken on the site by

Halcrow, a ‘potential asbestos hotspot’ was identified within the made ground across the
north-western site area. During the investigation works carried out on the site by 3e, TP07
and TP08 were undertaken to target the ‘potential asbestos hotspot’.
5.38

In total, seven samples of made ground were screened from across the site for the

presence of asbestos fibres (including a sample from TP07 and TP08); none were detected.
5.39

Although no asbestos was identified during the ground investigation works undertaken

by 3e, given the site will require remedial measures (i.e. clean cover) to mitigate against the
potential risk to human health from non-volatile PAH’s, it is considered these measures will
also mitigate against the potential risk to human health from potential isolated asbestos fibres
which may be present within the made ground.
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Geotechnical Related Testing
5.40

The results of the geotechnical testing are presented in Appendix G.

Classification Tests
5.41

Three samples of the natural superficial deposits were scheduled for Atterberg limits

determinations with samples obtained from depths of between 0.70m and 1.60m. The
samples were recorded to have modified plasticity indices of between 14.8% and 16.3%,
which indicates a low volume change potential.

Sulphate and pH Determinations
5.42

Within the made ground, water soluble sulphate concentrations ranged between

<10mg/l and 920mg/l with pH values ranging between 7.7 and 8.4. This indicates a BRE
Special Digest 1:2005 Design Sulphate Class DS-2 with an ACEC site classification AC-2, and
concrete should be designed accordingly.

Calorific Value
5.43

To aid in assessing the risk to the development from potential combustibility of the

shallow coal deposits identified below the site, 2 no. representative samples of this material
was sent to the laboratory to determine the calorific value.
5.44

From the results of the testing, calorific values were recorded between 11MJ/kg and

15MJ/kg, with both the results exceeding the 10MJ/kg value within the ICRL guidance
indicating these materials to be almost certainly combustible. Therefore, in accordance with
current guidance the following remedial measures should be adopted if these materials are to
remain on site:
•

Areas of soft landscaping: isolate beneath a minimum 1m thickness of inert soil.

•

Services: utility trenches (especially those carrying potential heat sources) should
be cut oversize and backfilled with clean, inert material. This applies to any utility
trenches that run beneath estate roads or extend under buildings. It is also
recommended that further recourse be made with the Coal Authority as an
appropriate licence may be required to remove coal bearing strata.
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6

DISCUSSION

6.1

Development proposals include the construction of 43 no. residential properties,

together with associated retaining walls, parking and private garden areas. This investigation
was carried out to provide geotechnical information with respect to foundations and
contamination related testing to outline potential environmental constraints on the
development.
Contamination Assessment
6.2

With the exception of occasional ash noted within the made ground materials below

the site. No visual and / or olfactory evidence of potentially significant contamination was
identified within the exploratory holes locations.

Human Health
6.3

From

the

results

of

the

chemical

analysis,

several

non-volatile

PAH’s

(Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(a)pyrene and Dibenz(ah)anthracene)
have been recorded which exceed current assessment criteria based upon a residential end
use.
6.4

In addition, during the previous ground investigation works undertaken on the site by

Halcrow, a ‘potential asbestos hotspot’ was identified within the made ground across the
north-western site area. As part of the investigation works carried out on the site by 3e,
several trial pits (TP07 and TP08) were undertaken to target the ‘potential asbestos hotspot’,
with samples of the made ground from these locations screened for the presence of asbestos
fibres. In addition, a further 5 no. samples of made ground taken from across the site were
screened for the presence of asbestos fibres; none were detected.
6.5

However, when considering elevated levels of non-volatile PAH’s have been recorded

within the made ground materials screened from across the site, further remedial measures
will be required to mitigate the potential risk to future end users (i.e. human health) in this
regard, with the remedial options considered appropriate to also mitigate against the potential
for isolated asbestos fibres within the made ground which were previously identified on the
site by Halcrow.
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6.6

When considering the presence of loose asbestos fibres within localised areas of the

made ground below the site, measures will need to be put in place in accordance with HSE
guidance to protect construction workers from potential exposure to fibre release.
6.7

During construction it is recommend that the appropriate PPE (i.e. FFP3 face fitted

respiratory masks, etc.) is provided to site workers and suitable dust suppression techniques
are employed on the site as a minimum to minimise the risk of dust generation, inhalation and
potential fibre release.

Controlled Waters
6.8

Following a review of the levels of potential contaminants identified in the samples

screened from across the site, it is considered the potential contaminants are not sufficiently
mobile to represent a risk to any off site sources, controlled waters and/or the underlying
Aquifer deposits.
Combustibility
6.9

From the results of the calorific value testing, the shallow coal deposits below the site

are considered to be potentially combustible and in accordance with current guidance the
following remedial measures should be adopted if these materials are to remain on site:
•

Areas of soft landscaping: isolate beneath a minimum 1m thickness of inert soil.

•

Services: utility trenches (especially those carrying potential heat sources) should
be cut oversize and backfilled with clean, inert material. This applies to any utility
trenches that run beneath estate roads or extend under buildings.

It is also

recommended that further recourse be made with the Coal Authority as an
appropriate licence may be required to remove coal bearing strata.
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Remediation
6.10

Based on the findings of the chemical analysis, and when considering the nature of

the proposed development, at this stage the following remedial options are considered to
represent the most viable solutions for this site:
•

Placement of a suitable thickness of clean cover (i.e. 600mm) within proposed
gardens and soft landscaping to break available pollutant linkages.

•

Alternatively (in particular across the northern parcel of land) removal of all made
ground materials below gardens and areas of soft landscaping would suitably
remove the potential sources of contamination below the site and therefore break
available pollutant linkages.

6.11

Further remedial works will also be required where shallow coal is encountered below

the site, as summarised in the previous section.
6.12

No remedial measures are deemed necessary in areas of future hard-standing (i.e.

buildings, car parking, etc.) as the overlying thickness of hardcover would break all available
pathways resulting in no further risk to the end users.
6.13

Prior to the commencement of any future works, it is recommended that a

Remediation Statement be produced for this site and agreed with the Local Authority.
Following completion of the remedial works, a validation report will also be required, verifying
the works carried out.
Disposal of Materials
6.14

As part of the investigation works, contamination screening was completed on

representative samples of made ground recovered from across the site, the results of which
can be utilised to provide an initial assessment to be made with regards potential disposal of
these materials off-site.
6.15

Following a review of the soil screening results increased levels of Total Organic

Carbon (TOC) were recorded for a number of the made ground material screened from across
the site, which exceed current threshold criteria for disposal to an Inert landfill facility (3%).
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Therefore, preliminary indications suggest that these materials will likely be classified as NonHazardous for disposal.
6.16

With the exception of the Coal deposits encountered at shallow depth, any natural

strata will likely be suitable for disposal to an Inert landfill facility.
6.17

When considering the above, where off-site disposal of waste soils is required, it is

recommended that the results of the investigation works be made available to the waste
carrier/receiver in order to confirm the waste classification, costs for disposal and the
potential requirement for further testing.
6.18

Sufficient time should also 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.
Water Supply Pipes
6.19

UKWIR analysis has not been undertaken as part of this assessment. It is

recommended that the results of the assessment are provided to the water supply company
so that the correct pipe material can be selected.
Mining Assessment
6.20

Following a review of information available as part of the Phase I Geo-environmental

Assessment, it is understood that the site was at potential risk from unrecorded coal mining
activities within the Top Main and Bottom Main coal seams. However, following extensive
probing and grouting works undertaken on the site and the wider Scotswood development
area by Van Elle, shallow mine workings below the site are understood to have now been
suitably remediated (grouted).
6.21

In view of this, available information indicates that the site has been suitably

investigated and treated with respect to shallow coal mine workings below the site to facilitate
the proposed development and therefore no further significant risk should be present.
However, all liabilities and warranties associated with the works will be between Halcrow and
Van Elle and 3e accepts no responsibility for third party works.
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Foundations
6.22

In order provide an assessment of potential foundation options for the site, a review

of the proposed levels and sections drawing (drawing ref: P19-401-3E-ZZ-XX-DR-C-2500-P1)
has been made which includes proposed finished floor levels (FFL) for each of the plots.
6.23

Across the northern parcel of land (i.e. land to the north of Wayside), it is considered

conventional shallow strip foundations likely represent the most viable solution, based wholly
within the mudstone / sandstone bedrock deposits where a maximum allowable bearing
capacity of 150kN/m2 is available. To ensure footings are based wholly within similarly
competent strata, foundations will need to be taken down through the superficial deposits
(where present), utilising mass trench fill or the like. Coal is also not considered suitable for
use as a bearing medium due to the potential for combustibility. Therefore, where coal is
encountered at shallow depth foundations will also need to be taken down through these
materials to negate any potential risk in this regard. This area is shown by the green hatched
area provided on the Indicative Foundation Zoning Plan included as Drawing G003.
6.24

When considering potential foundation options across the southern parcel of land, it is

likely significant cut and fill earthworks will be required in order to facilitate the proposed
development. Within the northern portion of the southern parcel of land, finished floor levels
are to be raised to tie in with the existing road level (Wayside). In addition, a large retaining
wall is proposed to divide the northern and southern sections of the southern parcel of land
with the stone backfill to the rear of the retaining wall considered to potentially affect these
plots. Should the plots extend into the stone backfill, a piled foundation solution may be
required. Alternatively, should the plots not extend within a significant thickness of stone
backfill behind the wall, strip foundations with mass trench fill may present a viable option,
taken through the made ground materials and granular backfill and founding within the
natural firm to stiff clay deposits where a maximum allowable bearing capacity of 100kN/m2 is
available. This area is shown by the red hatched area provided on the Indicative Foundation
Zoning Plan included as Drawing G003.
6.25

Within the southern section of the southern parcel of land, site levels are to be

lowered to tie in with the existing road to the south (Armstrong Road) and therefore shallow
strip foundation will likely be suitable for plots across this area founding wholly within the
mudstone / sandstone bedrock deposits where a maximum allowable bearing capacity of
150kN/m2 is available. To ensure footings are based wholly within similarly competent strata
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foundations will need to be taken down through the superficial deposits (where present),
utilising mass trench fill or the like. This area is shown by the green hatched area provided on
the Indicative Foundation Zoning Plan included as Drawing G003.
6.26

In addition, due to the presence of coal below the site, further recourse should be

made with the Coal Authority as an appropriate licence may be required to remove coal
bearing strata.
6.27

Foundations based within cohesive soils will need to take into account the potential

influence of trees (past, present and proposed).
Floor Slabs
6.28

Within areas where made ground is to be entirely cut and removed to facilitate the

development and the floor slab is to be placed wholly on the bedrock deposits, a ground
bearing floor slab is considered suitable for these plots. Alternatively a suspended floor slab
(i.e block and beam) is considered a viable solution for the site.
Retaining Wall
6.29

At this stage, the design of the retaining wall bisecting the central portion of the site is

not known, however it is likely foundations for the retaining wall will be based wholly within
the mudstone / sandstone bedrock deposits where a maximum allowable bearing capacity of
150kN/m2 is available.
6.30

Due to the presence of shallow bedrock, an allowance for rock-breaking plant and

equipment should be made for excavations beyond the refusal depths noted during the
investigation works, particularly for drains, services runs and foundations.
External Works
6.31

For external areas a CBR value of 2% should be adopted at this stage for design on

the made ground and natural soils. However, it is recommended that in-situ plate load tests
are carried out to verify the CBR at formation level.
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6.32

In addition, given significant earthworks are likely required to facilitate the

development, in areas of engineered fill, CBR testing will be required to verify the CBR at
formation level.
Cut and Fill
6.33

Given the existing site levels, cut and fill earthworks operations will likely be required

to facilitate the proposed development.
6.34

It is recommended that should bulk earthworks operations be undertaken on the site,

earthworks related testing should be undertaken in order to determine whether the material
on the site is suitable for re-use. Should material be re-used on the site as part of the
earthworks operations, this will likely need to be carried out under a CL:AIRE Materials
Management Plan.
6.35

In addition, an earthworks strategy report would also need to be produced for the

site.
Gas Protection Measures
6.36

No Radon protection measures are required for the proposed development.

6.37

The result of the preliminary gas monitoring indicates this site falls within a

Characteristic Situation 2 (CS2) or NHBC Amber 1 classification (in accordance with CIRIA
C665), which would result in gas protective measures being required in accordance with
BS8585:2015+A1:2019.
6.38

However, a further 2 no. gas monitoring visits are planned and any conclusions may

be subject to change until completion of the monitoring programme.
Excavations and Dewatering
6.39

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

be required, in line with health and safety guidelines.
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6.40

Significant groundwater ingress into shallow excavations is not anticipated across the

site. However, given significant excavation works will likely be required to facilitate the
development, there is a potential for a groundwater surface to be encountered below the site
at a depth beyond the exploratory hole termination depth. Should groundwater be
encountered, dewatering of excavations should be allowed for and carefully monitored.
Sulphate Attack on Buried Concrete
6.41

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

Sulphate Class DS-2 with an ACEC classification AC-2 should be adopted for the site.
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