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fntroduction:

Sirius Geotechnical and Environmental Ltd (Sirius) were commissiened by
Merchant Developments Ltd to undertake a Phase |1 Geoenviranmental
Appraisal for a site off Heighington Lane West, Newton Aydliffe.

The site is occupied by a series aof agricuitural open grassed fields, with lacalised
waooded areas. '

It is understood that Merchant Developments Ltd are considering developing the
site with three commercial and indusirial units, with associated service yards and
roadways.

Previous Reporis:

As part of the Sirius investigation, previous reporls relating to ihe site produced by
Wardell Armstrong, Fellows International Lid and Exploration Associates have
been reviewed.

Fieldwork: Intrusive fieldwarks were undertaken by Sirius between 18" and 28" February
2{108, and comprised the following elements:
» Clearance of locations by an Explosives Ordnance Detection Engineer;
¢ Drilling of twelve cable percussion boreholes;
e Excavation of eighty trial pits; and,
« Installation of groundwater monitoring wells into Glacial Till.
On completion of the fieldworks, selected soil samples were scheduled for a range
of geotechnical and contamination testing, including pesticides and explosive
rasidue.
Groundwater monitaring was undertaken on three occasions.
Ground Made ground (non-natural scils placed by anthropogenic means) was encountered
Conditions: in only three of the ninety-twe explaratory holes excavated/drilled, in two areas of

the site: i) former farmstead in the centre of the site; and, ii) disturbed topsoil in a
borehole in the narthern area of the site. Made ground may potentially contain
contamination which can present a significant risk to identified receptors.

Elsewhere, topsoil was encountered at ground level across the site.

Glacial Till (Boulder Clay) was found to underlie the topsoil and made ground {o
depths of between 1.75m and >10.0m bgl, beneath which was limestona, locally
completely ar highly weatherad.

No visual or olfactary evidence of hydrocarbon contamination was noted within the
ninety-two explaratory holes excavated/drilled. However, an isolaied area of thin
made ground in the central area of the site was identified to contain fragments of
ashestos roof tiles, considered to originate from the former farmstead that was
historically present in this area,
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Contamination
Testing:

Contamination testing undertaken on selected samples of made ground, tapseil and
Glacial Till did not identify any contamination risks to receptors apart from the
localised fragments of asbestos roof tiles within the shallow made ground in the
location of the former farmstead. Testing of the soil horizon has proven the fibres
are not dispersed throughout the fill matrix. The roof tiles are considered to have
originated from demolition of the former farmstead.

Geotechnical
Testing:

Geotechnical testing was undertaken on selected samples of the Glacial Till, and is
discussed within the final report.

Conclusions and
Recommendations:

The site is considered fo lie within a high environmental sensitivity setting.

The proposed end-use of the site with three industrial and commercia!l units is
considered to be a low sensitivity end-use,

With regard to the site investigation and risk assessment, there is no evidence of
any significant contamination present on the site, except an isolated area of
asbestos roof tiles which are considered to present a low risk to identified
recepiors. (Sirius define a low risk as "it is possible that harm could arise to a
designated receptor from an identified hazard - it is likely that, at worst if any harm
was realised any effects would be mild").

It is therefore recommended that the extent of the asbestos roof tiles be determined
by further investigation, and the fragments hand-picked and sealed in double hags
prior to removal off-site to an appropriately licensed landfill site.

Validation works, including a letter report, should be undertaken on completion of
the removal of the asbestos roof tiles, including a visual assessment, and
validation sampling and testing of the residual soils for dispersed asbestas fibres.

This Non-Technical Executive Summary should be read in conjunction with Sirius’s "Gecenviranmental
Appraisal of Land at Heighington Lane West, Newton Aycliffe” dated March 2008, ref. C2761.

Signed

/C«ﬁ'ﬁﬂﬂﬂ Date .33 raacH. 2008

(For and on behalf of Sirius Geotechnical and Environmental Ltd.)
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1.0 INTRODUCTION.

Sirius Geotechnical and Environmental Ltd (Sirius) were commissioned by Merchant
Developments Ltd (Merchant) to undertake a Phase [I| Geoenvironmental Appraisal of land off
Heighington Lane West in Newton Aycliffe.

This report has been produced by Sirius on behalf of the following parties: Anglo Irish Bank
Corporation Ltd; Anglo Irish Property Investors Ltd; Merchant Development 1 Ltd; Merchant
Development 2 Ltd; and, Merchant Anglo (Amazon Park) Limited Partnership.

It is understood that Merchant are considering developing the site with 3No. industrial and
commercial units with associated service yards and roadways. The proposed development
layout is detailed in a drawing produced by Jeffery Associates on behalf of Merchant Place
entitted ‘Masterplan Planning Parameter (Preliminary)’ and referenced as Drawing No.
1106/Pr/002-G. A copy of this drawing is presented in Appendix A to this report.

The objectives of this investigation were as follows:

e To determine the near surface ground and groundwater conditions;

e To investigate and determine the extent and nature of near surface ground and
groundwater contamination, including pesticides and explosive residue;

e Survey locations and elevation of the exploratory holes;

e Monitor groundwater levels within installations;

e To provide foundation and carriageway design recommendations; and,
e To provide advice on measures to deal with proven contamination.

As part of this investigation, the following reports, as supplied by Merchant to Sirius, have
been reviewed:

e Preliminary Environmental Risk Assessment for Heighington Lane. Prepared by
Wardell Armstrong LLP on behalf of Merchant Developments. Job No. NT03815,
Report No. 001, dated January 2007,

e Desk Study (Issue 2) for Newton Aycliffe, County Durham. Prepared by Fellows
International Ltd on behalf of Wardell Armstrong LLP. Ref. FIL-1.5/566-07, dated
January 2008; and,

e Heighington Lane WEST Extension — Report on Ground Investigation. Prepared by
Exploration Associates Ltd on behalf of Sedgefield Borough Council. Ref. 136174,
dated May 1997.

No Phase | desk-top study was required by Sirius under the terms of this investigation.

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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Fieldwork was undertaken between 18" and 28" February 2008 and comprised the
excavation of trial pits, drilling of cable percussion boreholes, and installation of groundwater
monitoring wells. Groundwater monitoring has subsequently been undertaken on three
occasions. The locations and elevations of all the exploratory holes were surveyed in by
Sirius on 29" February 2008.

This report presents the factual information derived during this investigation and subsequent
recommendations relating to the proposed development.

Development of the site will require earthworks comprising cut and fill. A copy of an earthworks
iIsopachyte plan entitled ‘Isopachyte Earthworks Against Existing Ground Level and produced
by Wardell Armstrong on behalf of Anthony Davies Associates has been provided to Sirius,
referenced as Drawing No. NT03815/306, dated January 2007. If the proposed earthworks
have changed since the issue of this plan, then the conclusions and recommendations
presented in this report may need to be revised.

Where the report refers to the potential presence of invasive plants such as Japanese
Knotweed, or asbestos containing materials, it should be noted that such observations made
in this report are for information only and should be verified by a suitably qualified expert.

The comments and opinions presented in this report are based on a review of information
provided to Sirius, ground conditions encountered during the intrusive investigation work and
on the results of tests carried out within the laboratory. There may be other conditions
prevailing on the site which have not been disclosed by this investigation and which have not
been taken into account by this report. Responsibility cannot be accepted for conditions not
revealed by the investigation. Any diagram or opinion of the possible configuration of the
findings is conjectural and given for guidance only and confirmation of intermediate ground
conditions should be considered if deemed necessary.

This report has been prepared for the sole use of: Anglo Irish Bank Corporation Ltd; Anglo
Irish Property Investors Ltd; Merchant Development 1 Ltd; Merchant Development 2 Ltd; and,
Merchant Anglo (Amazon Park) Limited Partnership. No other third party may rely upon or
reproduce the contents of this report without the written permission of Sirius. If any
unauthorised third party comes into possession of this report, they rely upon it entirely at their
own risk and the authors do not owe them any Duty of Care or Skill.

2.0 SITE DESCRIPTION.

The current site layout is shown on Drawing No. C2761/2 within Appendix A. Details of the
site are summarised in Table 2.1 overleatf:

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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Table 2.1: Existing Site Features.

Ordnance Survey | 426770522140
National Grid Ref:
Site Location: The site lies immediately to the south of Heighington Lane and to the west of a railway line,
1.5km to the southwest of Newton Aycliffe.
A site location plan is included as Drawing No. C2761/1 within Appendix A.
Approximate Site | 40 hectares.
Area:
Site Description: The site is occupied by a series of agricultural open grassed fields, with localised wooded
areas.
The site is relatively flat-lying although ridges and furrows are present in some fields.
A public footpath runs west-east through the northern area of the site, to the south of
Demon Beck. The Beck itself flows eastwards across the site.
Access: There is vehicular access to the site from: the north off Heighington Lane; the west off a
tarmacadam track; and, the southeast across a road bridge (currently closed to traffic).
Buildings: None present on the site.
Fuel Storage None present on the site.
Tanks:
Vegetation: Numerous hedgerows and drainage ditches cross the site.
No evidence of distressed vegetation was noted during the site walkover.
Services: A number of services are present on the site.
Water mains run north-south along the western and eastern boundaries, and east-west
along the northern area of the site. In addition, a private water main runs northwest from
the former Whitworth Farm in the centre of the site.
Three sets of overhead electricity lines are present on the site, as follows:
1) Northeast-southwest in eastern area of the site;
2) West-east from the former Whitworth Farm in the centre of the site; and,
3) Northeast-southwest across the northwest corner of the site.
An unidentified buried cable is present along the eastern boundary of the site, running
north-south.
Adjacent Land North - Heighington Lane, beyond which lies fields and industrial/commercial units.
Uses: East - Railway line, beyond which lies industrial/commercial units.
South - Fields
West - Track, beyond which lies fields.

An aerial photograph of the site (undated) is presented overleaf as Figure 2.2.

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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Extent of Site

Source: Google Earth.

3.0 REVIEW OF PREVIOUS INVESTIGATIVE REPORTS.

3.1 Preliminary Environmental Risk Assessment report by Wardell Armstrong.

As part of this investigation, the text of a Phase | desktop study report produced by Wardell
Armstrong, and supplied by Merchant to Sirius, has been reviewed. No appendices or plans
were included with the report. The reference for this document is:

e Preliminary Environmental Risk Assessment for Heighington Lane. Prepared by
Wardell Armstrong LLP on behalf of Merchant Developments. Job No. NT03815,
Report No. 001, dated January 2007.

The report included a site description and environmental setting including landfills and
Controlled Waters, review of site history, geological and mining review, radon, ecology and
MOD consultation.

A review of the historical plans indicated that the site has been occupied by agricultural fields,
used for farming purposes, including two former farmsteads (Whitworth Farm in the centre of
the site, and Springwell Farm in the northwest corner). Whitworth Farm was potentially used
as a Waste Transfer Station.

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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A series of brick bunkers have been located on the adjacent land to the southwest of the site
from 1954 onwards. Anecdotal and local history evidence suggests that the bunker system

was used for the storage of munitions during World War [l, produced from the nearby Royal
Ordnance Factory (ROF 59).

An Envirocheck report for the site, obtained from the Landmark Information Group by Wardell
Armstrong, and including information obtained from local authorities and the Environment
Agency, stated the following:

Surface Waters.

e The nearest surface water feature to the site is Demons Beck, which flows eastwards
through the northern area of the site confluencing with the River Skerne approximately
1.8km to the east. The Beck is not classified by the EA under its GQA scheme;

e There are no licensed surface water abstractions within 1km of the site;

e There are twelve discharge consents within 1km of the site, although none relate to the
site itself; and,

e The northern area of the site is located within a Fluvial Indicative Floodplain (Zone 3)
and a Nitrate Vulnerable Zone.
Groundwater.

e The Magnesian Limestone strata underlying the site is classified as a Major Aquifer.
The overlying soils are considered to have low leaching potential;

e The site is located within Zone Ill of a Source Protection Zone for Great Statinton No. 1
public water supply. The site lies 800m south of a Zone Il of a Source Protection Zone
for Aycliffe works;

e Two wells historically existed on the site; and,

e There are two abstraction licences within 2km of the site, located 1.4km to the north, to
abstract groundwater from the Magnesian Limestone aquifer for general use
(chemicals);

Landfills.

e There are no recorded landfill sites, historical or current, within 1km of the site,
although there is a waste transfer station present 50m to the east.

Radon.

e Radon protective measures are not required within any future development.

Ecology.

e There are no sensitive end uses within 1km of the site.

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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Miscellaneous.

e There are no current Radioactive Substance Licenses issued to premises within 1km
of the site;

e Information from the HSE indicates that there is a single COMAH installation located
within 1km of the site;

e There has been one enforcement notice issued by the EA under the EPA 1990 within
1km of the site, dated 1994; and,

e The site is not considered to be affected by potential instability from shallow or deep
coal mining.

Geology.

Wardell Armstrong’s report included a review of the geological conditions for the site, and
concluded that the site is underlain by Glacial Till (Boulder Clay) deposits, over Permian
Middle and Lower Magnesian Limestone strata. There are no faults indicated in the vicinity of
the site.

Contamination.
Wardell Armstrong identified the following potential sources of contamination on the site:
e Organic Contaminants, including fuels, lubricating oils, PAH's and pesticides
associated with both past farming activities and the adjacent railway line;

e Inorganic Contaminants, primarily sulphates from adjacent railway activities;

e Metals, including lead, copper, chromium, zinc etc. from possible waste transfer
activities;

e Asbestos from demolition of the two former farmsteads; and,

e Munitions from war-time activities or from firing and testing ranges.

Wardell Armstrong developed a Preliminary Conceptual Site Model, the details of which are
summarised in Table 3.1 below.

Table 3.1: Summary of Preliminary Conceptual Site Model.

Risk Risk Ranking

Land Contamination LOW to MODERATE

_ LOW as current use
Risk to Human Health LOW to MODERATE if redeveloped

Risk to Controlled Waters LOW to MODERATE
Risk to Building Materials LOW to MODERATE
Ecology LOW

LOW as current use

el s Ranking LOW to MODERATE if redeveloped for Commercial Use

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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The Wardell Armstrong report concludes that, based upon the information available to date, a
low contamination risk currently exists at the site. The risks associated with potential
contamination will increase to low to moderate in the event that the site is redeveloped for a
commercial end use. The report recommends that a ground investigation be undertaken to
enable a detailed risk assessment of the site to be made, particularly in identifying the risks to
construction worker and future site users, and Controlled Waters.

3.2 Desk Study by Fellows International Ltd.

As part of this investigation, a Desk Study report produced by Fellows International Ltd on
behalf of Wardell Armstrong, and supplied by Merchant to Sirius, has been reviewed. The
reference for this document is:

e Desk Study (Issue 2) for Newton Aycliffe, County Durham. Prepared by Fellows
International Ltd on behalf of Wardell Armstrong LLP. Ref. FIL-1.5/566-07, dated
January 2008.

The report included a desk-top study of possible environmental unexploded munitions
contamination to determine if unexploded ordnance (UXO) contamination poses a threat to
personnel, equipment and materials at the site. This included a review and assessment of
information from the following sources:

e Fellows International Ltd records;

e Ministry of Defence records;

e (Central and Government Records;

e Durham Archives

e National Records at Kew;

e Aerial Photographs and Drawings; and,

e Internet Research.

The report concluded that the risks associated with German World War Il air-dropped and
British anti-aircraft defensive weapons was assessed as very low.

The risks of encountering other explosive materials or residues was assessed as low.
However, Fellows International Ltd recommended that non-intrusive investigative works be

undertaken prior to any intrusive ground investigation or soil sampling, and that any such
sampling allows for testing for explosive residues.
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3.3 Report on Ground Investigation by Exploration Associates Ltd.

As part of this investigation, a Ground Investigation report produced by Exploration
Associates Ltd on behalf of Sedgefield Borough Council, and supplied by Merchant to Sirius,
has been reviewed. The reference for this document is:

e Heighington Lane WEST Extension — Report on Ground Investigation. Prepared by
Exploration Associates Ltd on behalf of Sedgefield Borough Council. Ref. 136174,
dated May 1997.

The report included the findings of the drilling of four cable percussion boreholes to a depth of
10.0m below ground level (bgl) between 26" March and 1% April 1997. The boreholes proved
ground conditions to comprise topsoil underlain by a slightly sandy clay with gravel and grey
silt veins (Glacial Till). Rockhead was not proven in any of the four boreholes. Standpipe
piezometers installed in two boreholes recorded a groundwater level of 6.90m bqgl.

A location plan of the four boreholes drilled was not provided with the report.

Geotechnical laboratory testing on samples from the Glacial Till reported the following range
of results.

Table 3.3: Summary of Geotechnical Laboratory Testing by Exploration Associates Ltd.

Parameter Range ,
Undrained Shear Strength 63kN/m” to 185kN/m*_
Bulk Density 2.10Mg/m" to 2.21Mg/m”
Moisture Content 16% to 23%
Liquid Limit 32% to 56%
Plastic Limit 15% to 28%
Plasticity Index , 16% to 28%
Coefficient of Volume Change m,) for 100kN/m* 2 2
Loading above Existing Overburden Pressure DN EOT R S
Coefficient of Consolidation (c,) for 100kN/m* 2 2
Loading above Existing Overburden Pressure 1.80m /yr to 8A7m/yr

Standard Penetration Testing carried out in the Glacial Till gave ‘N’ values between 13 and
22, although the ‘N’ values were noted to reduce with depth.
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Prepared For: Anglo Irish Bank Corporation Ltd, Anglo Irish Property Investors Ltd,
Merchant Development 1 Ltd, Merchant Development 2 Ltd and
Merchant Anglo (Amazon Park) Limited Partnership.



Geoenvironmental Appraisal — March 2008 Page 9 of 34

4.0 FIELDWORK.

4.1 Introduction.

The intrusive Sirius investigation was undertaken between 18" and 28™ February 2008. The
fieldwork was supervised by Sirius Geoenvironmental Engineers and comprised the following:

e Clearance of exploratory hole locations by an Explosives Ordnance Detection Engineer;
e Excavation of eighty trial pits (TPs 1 to 80) to a maximum depth of 4.4m bgl;

e Drilling of twelve cable percussion boreholes (BHs 1 to 12) to a maximum depth of
10.5m bgl; and,

e Installation of six Groundwater Monitoring Wells in selected boreholes, and monitoring
over three visits.

The gas/groundwater monitoring wells consisted of a lower slotted section of 50mm diameter
HDPE casing surrounded by a single size, non-calcareous gravel and sealed at the top with
bentonite. The slotted section of the installations were screened into the natural cohesive
strata. The upper section of each well was constructed of plain HDPE casing surrounded by
arisings and sealed at the top with bentonite.

Specific details regarding the installation of each well can be seen on the respective Sirius
exploratory hole record sheets presented within Appendix D to this report.

Wardell Armstrong had previously produced a Method Statement for the intrusive investigative
works which had been agreed with Sedgefield Borough Council. The principal details of this
method statement were followed by Sirius. A copy of the Method Statement and written
approval is presented in Appendix B to this report.

4.2 Strata Description.

Depths and descriptions of strata and groundwater encountered together with details of the
samples recovered are presented on the exploratory hole logs in Appendix D to this report.

Strata descriptions are based on an examination of the strata encountered together with
consideration of the in-situ test data. Procedures and principals contained in BS 5930 (1999),
BS 10175 (2001) and BS 1377 (1990) together with BS EN ISO 14688-1 (2003), BS EN ISO
14688-2 (2004) and BS EN ISO 14689-1 (2003) have been followed.

The depths of strata on the record sheets are recorded from current ground levels at each
location as surveyed by Sirius on 29" February 2008.

The information contained in this report is limited to the site boundary, as indicated on Drawing
No. C2761/2, within Appendix A of this report.

Report: C2761 — Heighington Lane West, Newton Aycliffe.
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4.3 Sampling and In situ Testing.

Small and bulk disturbed samples were selected by the Sirius Geoenvironmental Engineers
during the site investigation works. Samples of soil for hydrocarbon analysis were placed into
one litre glass amber jars and 50ml amber glass vials where considered appropriate. Samples
for geotechnical analysis were placed into one litre plastic containers and large robust
polythene bags. Samples were stored at a low temperature until delivery to UKAS and
MCERTS accredited laboratories.

In situ Standard Penetration Tests (SPTs) were also carried out throughout the full depth of the
boreholes using a 60° solid cone in order to assess the relative density of granular soils
encountered or to give an indication of undrained shear strengths of cohesive soils. The results
of these tests are shown as ‘N’ values and can be found adjacent to the appropriate sample
level on the exploratory hole records in Appendix D of this report.

Undisturbed samples were collected as U100’s from cohesive strata within the boreholes.

Undrained shear strength values were measured using a Pilcon hand vane within cohesive
strata excavated from within the trial pits.

4.4 Exploratory Hole Locations.

Exploratory hole locations were selected by Sirius to produce a representative overview of
ground conditions across the site, and to investigate specific ground conditions identified by
Wardell Armstrong’s desk study as potentially presenting risks or redevelopment constraints.
In general, the exploratory holes beneath the proposed buildings were located on a 50m grid,
increasing outwith the proposed building footprints to between 100m and 150m.

Localised areas of the site could not be investigated by intrusive means due to ecological or
archaeological constraints, however, adequate coverage was achieved across the site.

In addition, Sirius were instructed by Merchant not to take any investigative works in two
specific areas of the site, as follows:

e 100m stand-off zone above a service corridor along the eastern boundary of the site,
adjacent to the railway line; and,

e 40m ‘'no work’ zone along the public footpath trending west-east along the centre of the
site.

Procedures recommended in CLR4 and BS 10175:2001 were followed when determining
exploratory hole locations.
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4.5 Munitions Contamination Survey.

Prior to any intrusive investigative works being undertaken on the site, the location of each
proposed exploratory hole was cleared by an Explosives Ordnance Detection Engineer from
Fellows International Ltd using a geophysical magnetometer and pulse locater.

No evidence of unexploded ordnance was found in the surveyed areas.

Fellows International Ltd subsequently produced a Munitions Contamination Survey report for
the works, as referenced below and included within Appendix C to this report.

e A Report of Proceedings On The Munitions Contamination Survey of Intrusive Ground
Works Locations — Heighington Lane, Newton Aycliffe. Prepared by Fellows
International Ltd on behalf of The Sirius Group. Ref. FIL 1.5/566-07, dated March
2008.

An Explosives Free Certificate for the locations of the exploratory holes is enclosed within
Annex A of the above report. However, the report states that “if it is intended to conduct
intrusive ground engineering operations outside of these surveyed locations, a danger from
unexploded ordnance still exists and the site should be surveyed for any munitions
contamination before any future ground work starts”. This would include any earthworks or
subsurface engineering works undertaken as part of the proposed development.

5.0 LABORATORY TESTING.

5.1 Chemical Testing.

Selected samples of the made ground, topsoil and natural soils were tested for a range of
potential contaminants under subcontract with Derwentside Environmental Testing Services
(DETS), an UKAS and MCERTS accredited laboratory.

The potential contaminants of concern identified by the Wardell Armstrong desk study were
selected as the analytes for the soil samples retrieved from this site. As part of the Sirius
investigation a total of eighteen soil samples and four soil leachate samples were selectively
analysed for a range of determinands, as shown in Table 5.1 overleaf.
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