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TRE Developments Proposed Housing, Queens Road, Wrexham

1.0 INTRODUCTION

TRE Developments (TRED) proposes to develop a site in Queens Road,
Brymbo in Wrexham, with some 24 conventional two to three storey houses.

The Parry Davies Partnership (PDP) is the architects for the scheme and
GroundSolve Ltd (GL.) have been appointed by TRED to carry out a desk
study and site investigation at the site. The desk study was carried out first in
order for the site investigation to be appropriately designed.

This report presents the findings of the desk study and site investigation and
supersedes the desk study report, Reference 1. It gives geotechnical
recommendations for the development, along with a qualitative environmental
risk assessment.
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TRE Developments Proposed Housing, Queens Road, Wrexham

2.0

THE SITE
2.1 Site Location and Description

The site is located in Queens Road, Brymbo in Wrexham at National Grid
Reference SJ 297 537, see Figure 1.

The site is bounded by Queens Road, which runs along the north eastern side
of the site and Railway Road, which runs along the southern and south western
site boundary. To the south west of the road is new housing being constructed
on the site of the recently reclaimed Brymbo Steelworks. To the north of the
site is housing and a public house called Y Tai, see Figure 2.

Until recently the site was heavily wooded, although this has recently been
cleared by the client, with the exception of four small areas of Japanese
Knotweed observed growing in the northern section of the site.

Several footpaths cross the site in a north east to south west direction

The western half of the site is dominated by a disused railway embankment
crossing the site in a NNW to SSE direction. It is at grade at the southern end
of the site, where it is crossed by Railway Road. It is generally at an elevation
of around 40mSD and it increases in height northwards to a maximum height
of around 6m.

To the east of the embankment is a low area next to the car park, which
appears to have been filled and a depression was noted. Several remnants of
previous structures on site were noted.

The general gradient across the site is in a westerly direction, although the
ground levels also fall along Queens Road in a northerly direction. At its
highest point on the south east site boundary the elevation is around 47mSD,
falling to a low of 34mSD on the western site boundary.

The northern section of the site slopes in a westerly direction from an
elevation of 40mSD (Site Datum) in the east to 33mSD in the west towards the

public house car park.

Photographs showing the site are presented in Appendix A.

2.2 Geology and Hydrogeology
The geology of the site has been studied on the 1:50,000 scale geology plan,
Sheet 121, and the associated geological memoirs, Reference 2. In addition,
the Wrexham Applied Geological Mapping project has been consulted,
Reference 3.
The geology plan does not show any superficial deposits beneath the site, with
bedrock comprising mudstones and sandstones of the Carboniferous Period
GroundSolve Ltd 2 Geo-environmentalReport
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TRE Developments Proposed Housing, Queens Road, Wrexham

shown beneath the site. The conjectural outcrop of several coal seams is
shown to the immediate west of the site.

No major faults are shown in the vicinity of the site and an old opencast mine
is shown to the south west of the site.

Reference 3 confirms the site to be devoid of any superficial deposits, with

bedrock at surface and with made ground comprising the railway
embankment.

It also shows the open casting to the south west to be on the Upper Stinking
Seam. However, a fault is shown between the opencast and the site trending in
a NNW to SSE direction, with its downthrow to the west. Reference 2 records
a westerly downthrow of 460’ (140m) for this fault at the Brymbo Ironworks.

It also shows the details of the Coal seams outcropping immediately west of
the site and it would appear that the shallowest seam is probably the Smiths
Coal Seam, with the Lower Stinking outcropping across the eastern section of
the site. The Upper Stinking seam is shown outcropping to the east of the site.

Sections from nearby collieries taken from Reference 2 and nearby jobs
undertaken by GL are presented below.

Colliery Westminster Black Lane
Seam Top Stinking
With 55
Separation in metres | Sulphur
12
Lower Stinking ! Hollin or Four Feet
9.5 12
Smiths Smiths
10.7 12
Drowsell Drowsell
9 10
Powell Powell
7
Two Yard Coal | 16
6.7
Crank Crank
10.4
Brassy
28.6
Main
85
Wall and Bench

It would therefore appear that whatever coal seam is shown outcropping to the
west of the site shallow seams should be anticipated beneath the site, which
would have been worked at an early date.
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Reference 3 also shows the presence of a shaft on site to the west of the
embankment and one immediately south of the site.

The site is underlain by a minor aquifer, which is described as one which can
be fractured or potentially fractured rocks, which do not have a high primary
permeability, or other formations of variable permeability including
unconsolidated deposits. Although not producing large quantities of water for
abstraction, they are important for both local supplies and in supplying base
flows to rivers.

The soils are classified as being of high leaching potential, although this is
based on fewer observations than elsewhere. A worst case classification (H) is
assumed, until proved otherwise.

No watercourses are shown in the vicinity of the site.
2.3 History

The history of the site has been studied on old Ordnance Survey Plans (OS)
dating from 1873 and aerial photographs held by the Welsh Assembly dating
from 1947.

The 1873 OS plan at a scale of 1:2,500 shows that the railway embankment
and railway line had already been constructed across the site and the roads had
already been constructed around the site. A coal shaft is shown at the western
toe of the railway embankment. Several small buildings are shown on the site,
with housing to the north of the site. Brymbo [ron works are shown to the
south west of the site, see Figure 3a.

Little change can be seen on the 1899 OS pian, although the shaft was no
longer shown, possibly because it appears that the embankment had been
widened, as more railway lines had been lain on top of the embankment. In
addition, a small building to the east of the embankment had been demolished,
and a footpath is shown crossing the northern section of the site, see Figure 3b.

The road to the north east was called Queens Road, while the road on the
western site boundary was called Railway Road, with Brymbo Station to the
south east of the site and a new signal box on the southern site boundary
adjacent to the railway line. A Methodist Chapel had been constructed to the
south of the site.

No changes can be seen on the 1912 OS plan, see Figure 3c.

The 1947 and 1951 aerial photographs showed that the railway line in the
southern section of the site was at grade, although it quickly goes onto
embankment. The photographs show that apart from the embankment, the site
is open fields with well defined hedgerows.

The 1958 aerial photograph clearly showed a low point to the north of the
embankment, with a possible drainage ditch leading into it.
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No changes are shown on the 1962 aerial photograph, although several
footpaths can be seen crossing the site, which are also shown on the 1963 OS
plan, see Figure 3d. The aerial photograph also showed a level crossing where
the railway line crosses the road on the southern site boundary. The OS plan
also shows an issue (water seepage) on the northern site boundary leading to a
sink (water flow into ground) where the low point on the aerial photograph
was observed, which may lead to a drainage culvert beneath the embankment.
A spot height recording an elevation of 570°0D (173.78mOD} is on Railway
Road on the western site boundary. The plan also shows that Brymbo station
had become dis used.

No changes are shown on the 1967 OS plan, see Figure 3e.

An aerial photograph dated 1971 shows what appears to be filling on the
northern site boundary in the location of the public house car park. This forms
a distinct boundary with the low point mentioned above. A thin veneer of
possible filling was also observed in the southern section of the site, to the
south west of the railway embankment.

The 1973 and 1975 aerial photographs confirmed the presence of the filling
discussed above and also shows that open casting had commenced at Brymbo
Steel Works. The signal box adjacent to the railway line could also be clearly
seen. A small depression could also be seen to the west of the raillway
embankment, possibly relating to the position of the shaft discussed in Section
2.3. The embankment sides are also starting to become lightly vegetated.

An aerial photograph dated 1977 confirmed that the railway line was still in
use. It also showed a drain on the western side of Railway Road leading to two
below ground water tanks with a crane between the features.

The 1978 aerial photograph clearly shows the level crossing still in operation
and the spread of vegetation, although still immature around the site, see 1980
OS plan, Figure 3f,

No change is shown on the 1984 OS plan; see Figure 3g, although the 1985
aerial photograph shows that the vegetation to be becoming fairly mature and
the railway line appears to be closed.

The 1989 aerial photograph confirms that the level crossing had been
demolished confirming that the line had been closed. The low point to the
north of the embankment was becoming heavily vegetated. The later aerial
photographs show that site to be becoming heavily vegetated and by 1995
Brymbo Steel Works had been demolished, see Figures 3h and 3i.

GroundSolve Ltd 5 Geo-environmentalReport
Unit 7 Well House Barns Issue October 07
Chester Road Bretton CH4 0DH




TRE Developments Proposed Housing, Queens Road, Wrexham

2.4 Mining

A Coal Authority report has been obtained for the site, the main findings are
summarised below and the full report presented in Appendix B.

e The property is within the likely zone of influence on the surface from
workings in three seams of coal at shallow to 210m depth, the last date
of working being 1913,

There are no current mine workings,
On or within 20m of the site there are two mine entries,
There are no recorded subsidence incidents at the site.

The report concluded that a prudent developer would seek technical advice !
before works are undertaken on site ‘

In addition, a shaft report has been obtained, which is summarised below and
also presented in full in Appendix B.

Shaft 147 (South of Site)

Original source from former NCB shaft register,
No 8 Pit,

Depth of superficial deposits 2m,

Depth of shaft 76.2m,

No treatment details are known.

¢ & » & 0

Shaft 233 (On site)
e Source OS plan 1871 and 1912 editions,
e Treatment details unknown.

Consequently, to assist in the understanding of the mining history beneath the
site the Coal Authority Headquarters in Mansfield were visited. No details of
shallow mining were found for the site, and no plans showing shaft 233 were
found, which is surprising given the fact that the shaft was on plans dating
after 1872, when it became legal to deposit mine plans. However, this is
consistent with the shaft report, which failed to indicate a mine plan source for
the shaft. The mining in 1913 beneath the site was in the Wallsend Coal seam,
which is at considerable depth.

However, information on the local geology was obtained from the Mine plan
for the open casting some 500m to the south west of the site. This work was
carried out in the early 1970’s and was on the Top Droughy Seam, which
corresponds to the Upper Stinking Coal Seam. These workings proved the
seam to dip at 1 in 5.6 (10°) to the ESE.
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2.5

2.6

Planning Conditions

Discussions with the Local Authority have revealed that the sites past use as a
railway will mean that a contamination clause will be put on the planning
condition, with the following standard clause being used.

“Development shall not begin on site until a scheme to deal with potential
contamination at the site has been submitted to and approved in writing by the
Local Planning Authority. This scheme shall include a phased investigation
approach to ideéntify the extent of contamination and any measures require to
remediate the site, including post development monitoring. Where remediation
measures are required, the development shall not be occupied/used until a
Validation Report to show that the works have been satisfactory carried out
has been submitted to and approved in writing by the Local Planning
Authority”.

A copy of the letter from the Local Authority is presented in Appendix C.
Existing Services

A public sewer crosses the eastern section of the site, see Figure 4. A 3m
development easement has been imposed along the route of the sewer, which
can be identified on site by the presence of several man holes.

In addition, a water main crosses the central section of the site, approximately
along the route of the pedestrian access, see Figure 4. An overhead electricity
supply with a short underground section to the adjacent houses 1s present in
the northern section of the site.
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3.0 ENVIRONMENTAL SEARCHES

A Sitecheck report has been supplied by the client for an area 500m around the
site. The report is summarised below and presented in full in Appendix D.

Summary
e Between 3 to 5% of homes are above the action level, full radon
protection measures are required,

The risk from shallow mine workings is low to moderate,
No potential for collapsible ground,

Low potential for Compressible ground,

No potential for ground dissolution,

Moderate potential for landslide instability,

Very low potential for running sands,

Very low potential for shrinking or swelling clay.

Waste/Landfill Sites
e There is a licensed waste management facility (Landfill Boundary)
within 250m of the site,
e There is a Local Authority Recorded Landfill site within 250m of the
site,
e There is a registered landfill site between 250 and 500m of the site,

e There are no registered waste transfer sites or waste treatment disposal
sites.

The Landfill boundary refers to Works Bank at Brymbo Steel Lodge and is to
the south east of the site and is for an Industrial landfill. While the Local
Authority has identified landfilling on site, this is probably a reference to the
railway embankment. In addition, Bryn Malley tip is within 250m of the site,
although this is thought to be a colliery spoil tip.

Statutory Authorisations
e There is a Local Authority Pollution Prevention Control between 250
and 500m of the site,
e There are no contaminated land entrics within 500m of the site,
e There are no registered radioactive substances,

Discharge Consents
e There are two discharge consents within 250 to 500m of the site.

Industrial Processes
e There are no industrial processes within 500m of the site.

Storage of Hazardous Substances
* There are no sources of Hazardous substances within 500m of the site,

Potentially Contaminative Uses
+ There are two contemporary trade directory entries between 250 and
500m of the site.
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e There are two past potentially contaminative land uses on site with a
further 11 within 250m,

e There are also two records of potentially infilled land within 250m.

However, it should be noted that none of the eleven sites is adjacent to this site
and the potentially contaminative land use on site is recorded as being the
railway line.

Surface Water Features
Apparently there is also a water feature within 250m of the site, however, its
location is not known.
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4.0

PROPOSED DEVELOPMENT

TRED proposes to develop a site in Queens Road, Brymbo in Wrexham, with
some 24 conventional two to three storey houses at the site. The site layout is
presented in Figure 4.

The location of an existing sewer is shown crossing the site trending in north
to south direction.

In the southern section of the site substantial cut will be required into the slope
to achieve level building platforms for Plots 1 to 6. Consequently, retaining
walls between 3 and 4.5m high will be required on the south eastern site
boundary. Elsewhere substantial cut and fill will be required to create level
building platforms necessitating significant earthworks. A summary of the
existing and proposed levels is presented in Table 1 below:

TABLE 1 — Summary of Cut/Fill Required

Plot | Floor Slab | Ground Cut Fill Retaining Wall
No Level level (m) (m) height (m)
1 43 42.8-46.4 0-3.4 4.5
2 43 42.5-46.4 0-3.4 4.5
3 42.5 42.07-44 0-1.5 3.2
4 42.5 42-44 0-1.5 3.2
5 42 40.7-41.7 0.3-1.3

6 42 40.7-41.7 0.3-1.3

7 41 40.8

8 41 40.8

9 40 40-41 0-1

10 40 40-41 0-1

11 39 38 1

12 39 38 1

13 38 35.5 2.5

14 38 35.5 2.5

15 37 35 2

16 37 35 2

17 36.5 35.6 0.9

18 36.5 35.6 0.9

19 36 36

20 36 36

21 37 34.7 2.3

22 37 40.4 3.4

23 37 41 4

24 37 40-41 3-4

At this stage foundation loadings are not known, however, loads from similar
developments have been typically around 50kN/m run for two storey and
75kN/m run for three storey developments. Floor slab loadings are not
anticipated to exceed SkN/m?.
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As part of the planning conditions an area of open space is required. This will
be to the west of the railway embankment. To construct it to adoptable
standards it will be necessary to construct side slopes from the reduced railway
embankment height down to the road of around 1 on 3 (18°). Between Railway
Road and the slope a 3m wide cycle way is proposed. It will also be necessary
to construct retaining walls at the base of the slope, with retained heights of
around 1 to 2m being anticipated.

The access road on the southern site boundary is at an elevation of 41mOD,
where it joins Railway road, rising to 42mOD in front of Plot 6, before falling
gently at a gradient of 1 in 20 to the end of the access road outside Plot 21. A
spur to the access road will extend to Plot 20 on the northern site boundary,
where it will be at an elevation of 35mOD.

These road levels will entail raising the road above existing ground level in the
southern section of the site, around 1m by Plot 3 increasing to 3m by Plot 6.
The approximate cut/fill line will be around Plot 7; from here northward a
small amount of cut will be required until the edge of the existing railway
embankment is encountered, from where around 3m of filling will be required.

The following recommendations are based on the above assumptions;
consequently, they should be reviewed and if necessary revised during the
detailed design process.
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5.0

GroundSolve Lid 12

THE INVESTIGATION
5.1 Fieldwork

The fieldwork was carried out on the 13 and 14™ August 07. The locations of
the investigation were limited by the presence of several services, see Section
2.6 and the site topography, which prevented boreholes and trial pits on the
stegper sections of the site.

It comprised twelve rotary percussive boreholes drilled to a maximum depth
of 30m by Piletec Ltd (PL) to investigate shallow mine workings at the site.
The boreholes were supervised on a part time basis by an engineer from GL.

The location of the boreholes is presented on Figure 5 and the logs in
Appendix E.

In addition, twelve trial pits were excavated to examine the shallow ground
conditions for foundation design and suitability for earthworks. The pits were
excavated to a maximum depth of 4m and were logged by an engineer from
GL in general accordance with BS 5930, Reference 4.

The locations of the trial pits are presented on Figure 5, and the logs presented
in Appendix F.

Soakaway tests were carried out in selected trial pits, with the pits being filled
within two minutes using a 2000 gallon water tanker. The results of the
soakaway tests are discussed in Section 6.3 and presented in Appendix G.

5.2 Search for Shaft

During the site investigation the shaft was searched for by excavation.
However, the excavation was limited by the presence of a nearby water main
and the fact that the shaft was beneath the edge of the embankment.
Consequently, while the edge of the shaft was proved it was not possible to
prove the extent of the shaft due to the risk of causing instability of the railway
embankment.

Photographs showing the search for the shaft are presented in Appendix H and
its approximate location presented on Figure 5.

53 Laboratory Work
Samples were taken from the trial pits and taken to the Laboratories of

Geotechnics and Alcontrol in Chester for the following physical and chemical
testing:
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Physical Testing (Geotechnics)
e Moisture content,
e Atterberg Limits,
e Sulphate content (2:1 water extract).

All testing was carried out in accordance with BS 1377, Reference 5. The
results of the testing are discussed in Section 6 and the results presented in full
in Appendix L.

Chemical Testing (Alcontrol)
CLEA Contaminants — Arsenic (As), Cadmium (Cd), Chromium (total) (Cr),
Mercury (Hg), Nickel (N1), Lead (Pb), Selenium (Se) and Phenols.

Other Contaminants — Boron (B), Copper (Cu), Zinc (Zn), Sulphide,
Sulphate (2:1 water extract), Cyanide total (Cn), pH, Sulphur total, PAH
(Speciated).

In addition, specific testing for Aromatics and Aliphatics was carried out,
along with leachate testing on two of the samples.
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6.0

GroundSolve Lid 14

GROUND CONDITIONS

For the purposes of a discussion on ground conditions the site has been
divided up into areas of natural ground and areas where there are differing
types of made ground.

6.1 Natural Ground

Natural Ground comprised glacial till and bedrock, which was encountered at
surface in the southern section of the site either side of the railway
embankment. It was also encountered below made ground in the northern
section of the site and beneath the railway embankment fill.

The glacial till was typically weathered at surface to a soft, orange brown,
sandy, silty clay, with a little gravel. With depth it became a firm to stiff,
orange brown mottled grey, clay, with a little rounded gravel.

Atterberg testing recorded liquid limits of 52 to 53%, plastic limits between 23
and 29%, with plasticity indices between 23 and 30%, indicting it to be a
clay/silt of high plasticity. However, it should be stressed that only between 3
and 5% of the sample passed the 425 micron sieve. Natural Moisture contents
were between 26 and 30%, see Appendix I.

The sulphate content when measured as 2:1 water extract were between 0.04
and 0.06g/1, with pH values between 6.96 and 7.08.

The underlying mudstone bedrock was weathered at surface and was described
as a stiff, grey mottled brown, silty clay, with a little mudstone gravel. With
depth it graded into a weak, grey, thinly bedded mudstone.

The drilling proved the bedrock to be mudstone to depths of 30m with several

coal seams, several of which had been worked. A summary of the drilling is
presented in Table 2 below:

Geo-environmentalReport
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Table 2: Summary of Drilling

BH | Superficiallmade | Rock Coal Void/broken | Coal Final
No | ground Cover (m) | Cover Ground Depth
(m) (m)
1 2 3 5.5-11.50 and 19
18-19
2 2.20 7.8 10-11.2 20-20.8 30
3 2.80 3.7 6.5-9.5 10.5
4 2.8 5.8 8.6-9.5 15-16.2 & 30
17.3-17.6&24-
24.5
5 3 0 3-4.5 12.8-13.9/17- 30
17.4/24-24.4
6 4 0 4-5.4 22-24 14.5-15.1 25
7 7 6.6 13.6-14.5 23-24.8 30
8 3.8 1.2 5-7.5 8.5
9 4 1.5 5.5-6.5 7.5
10 4.5 0 4.5-5 14.3- 30
14.9/23.5-25.5
11 1.80 3.7 5.7-6/8.5- 10-10.4/20- 30
9.5 21.1
12 2 42 6.2- 17-17.3/22- 30
7.1/15.5-16 23.10

6.2 Made Ground

The railway embankment was found to comprise many differing fill materials,
which are summarised below.

¢ Loose to medium dense, dark grey brown, sub angular, fine to medium
gravel, mainly of ash and clinker, which was generally encountered at
the top of the embankment,
Loose, light to medium brown, gravely sand,
Loose, grey, sub angular, coarse gravel of slag,
Light grey, fine to medium gravel of mudstone in a clay matrix, which
is considered to be colliery spoil derived from mining operations in the
area, possibly the adjacent shaft excavation,

e Soft to firm, to stiff, orange brown and grey, silty clay, with some
mudstone gravel, which was considered to be derived from excavations
into natural ground.

In the northern section of the site made ground was encountered that is a
combination of historic and recent tipping.

At the north end of the site the made ground typically comprised colliery spoil,
which was described as, dense, grey, sandy, sub angular to platey, fine to
coarse gravel/stiff, grey, silty clay, with gravel. The trial pits revealed the
general thickness of made ground in this area to be 2m thick.

Sulphate testing of the colliery spoil, when measured as 2:1 water extract
recorded a value of 0.05g/1, with a pH value of 6.02.
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In TP 6 what was possibly a backfilled old culvert was encountered, as traces
of brick and masonry were observed along with slag cobbles.

In the low point adjacent to the railway embankment and the car park for the
public house evidence of recent tipping from the pub was observed. This
comprised old beer barrels, bottles, plastic and timber, see Appendix F.

6.3 Soakaway Tests

Three soakaway tests were carried out during the site investigation in TP 7, TP
8 and TP 9, see Appendix G. In TP 9 in the glacial till and weathered bedrock
no fall in water level was recorded in 1hour and twenty minutes.

In TP 8 the test was carried out in weathered bedrock and a permeability of 3.6
x 10 ® m/sec has been calculated, which is on the limit usually recognised as
acceptable for soakaways.

TP 7 encountered glacial till at the base, although made ground was above the
till. The soakaway test recorded a permeability of 1 x 10 m/sec, which would
be acceptable. However, the water loss is probably in the made ground and
this would not be acceptable to the Environment Agency.

Since a large amount of the site is covered by made ground and the rest is
underlain by fairly impermeable glacial till and weathered bedrock, the use of
soakaways at this site is not considered appropriate. However, as there is a
significant area of open space it may be possible to attenuate water flows prior
to entering into the storm water drainage system.

6.4 Groundwater

No groundwater seepages were observed in any of the trial pits or boreholes,
even in the old mine workings.
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7.0

SUMMARY OF CHEMICAL TEST RESULTS

The results of the chemical tests are presented below, where they are
compared against the recent CLEA Soil Guidance Values (SGV’s) where they
exist. Elsewhere in the absence of CLEA guidance, the results are compared to
Generic Assessment Criteria (GAC) determined by LQM and CIEH in
accordance with current legislation and guidance. In the absence of guidance
on several contaminants the results are compared to the ICRCL guidelines,
even though they have officially been withdrawn, they remain useful in the
absence of statutory guidance.

CLEA Contaminants

Determin | No of Range (mg/kg) CLEASGV % exceeding
ant Tests (Mean) Guidelines Clea

A*

20 17
20 17
500

Arsenic 6 <3-26(12)

2
30
1400

Cadmium 6 0.4-2.0 (0.6) pH
dependant

130
200
5000

Chromium 6 11-52 (27.5)
(Total)

450

Lead 6 79-380(186)
) 750

8
15
480

Mercury 6 <0.6-22 (4)

~ =)

50
75
5000

Nickel 6 18-50 (29)

35
260
8000

Selenium 6 <3

78**
21900**
21900**

Phenol 6 <0.15

W) B o= [ N = [ N =W N =) =W RN =W N =W N —
CSCOoOC(IOCO O OO0 — =000 OO0 O OC

A* 1 SGV for residential use with plant uptake.
2 SGV for residential use without plant uptake.
3 SGV for commercial/industrial use.
** based on a conservative soil organic content of 1%.

Of the above tests only arsenic in the topsoil in TP8 and mercury in the made
ground in TP2 exceeded the CLEA SGV’s for residential use with plant
uptake. However, TP8 is in an area that is to be raised by two metres and TP 2
is on the top of the railway embankment, with this material being buried by
several metres in the area of open space, see Section 10.
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Other Contaminants

Determina | No of Range (mg/kg) | Clea SGV GAC | % exceeding
nt Tests (Mean) Guidelines Clea/GAC
A *
Boron 6 <3.5 NA 3 NA/
Zinc 6 70-390 (220) NA 330 NA/17
Copper 6 38-210 (117) NA 111 | NA/SO
PAH (tot) 6 5.90-87 (22.80) NA 1.12%*%* | NA/NA

*** based on benzo (a) pyrene PAH species, which were between 0.23 and
5.8mg/kg, average 1.23mg/kg. However, only TP11 exceeded 1.12mg/kg.

Of the above results only zinc in the made ground in TP 11 and copper in TP’s
2, 3and 4 on the embankment exceeded the GAC’s for residential use with
plant uptake. As mentioned above this material is to be placed beneath several
metres of fill in the area of open space. In addition, the PAH values in TP11
exceeded the benzo (a) pyrene GAC values. This trial pit is in an area due to
be raised by 2m and consequently, the risk to site end users is addressed.

Other Contaminants

Determ | No of | Range (mg/kg) | Clea SGV ICRCL % exceeding
inant Tests | (Mean) Guidelines Guidelines | Clea/ICRCL
A* 72
Sulphide 6 <50-970(430) NA 250/1000 NA/50/0
Total 6 <1 NA NA NA/O
|_Cyanide
Sulphur 6 <70-820(195) NA 5000/20000 NA/O
Sulphate 6 0.023-0.23 (0.074) NA 2000/10000 NA/O/O
Wat sol
pH 6 6.47-8.44 NA 3/5 NA/O
Notes

1 Threshold/Action levels domestic gardens, allotments
2 Threshold/Action level landscaped areas.

None of the above results give cause for concern.

Aromatics and Aliphatic

TP | Depth | Total Aliphatics | GRO C4— | Total Aromatics | TPH (Aliphatics
pg/kg C10 pg/kg and Aromatics)
pe/kg ng/kg
1 0-0.4 700000 <10 330000 1000000
2 0-0.3 550000 <10 210000 760000
3 0-0.5 130000 <10 170000 300000
4 0-0.5 210000 <10 350000 560000
TP | Depth | Benzene | Toluene | Ethyl Benzene M & p Xylene 0 Xylene MTBE
pe/kg | pe/kg | pe/kg ng/kg pe/kg ng/kg
1 0-0.4 <10 <1Q <10 <19 <10 <10
2 0-0.3 <10 <10 <10 <10 <10 <10
3 0-0.5 <10 <10 <10 <10 <10 <0
4 0-0.5 <10 <10 <10 <10 <10 <10
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Due to the high level of aromatics and alipahtics present in the trial pits on the
top of the embankment the results were analysed further to try and identify the
source, see Appendix J.

Unfortunately, the additional testing was inconclusive, being identified as
possible diesel or naturally occurring hydrocarbons. However, the lack of
other hydrocarbons associated with diesel and the lack of any odour in the
ground would suggest it is not diesel, but naturally occurring hydrocarbons.
Examination of the trial pit logs records the presence of ash and clinker and
fragments of coal, which are more likely to be the source of the hydrocarbons.

Consequently, additional analysis was instructed in the from of a Product
Source Signature Double Plot of Fluoranthene: Pyrene versus Benz (a)
anthracene: Chrysene on the PAH results. The results show the PAH in TP’s 1
and 3 to be from combustion products, with the remainder of the pits being
coal derived. None of the tests indicated a potential fuel source, see Appendix
J.

In any case, the leachate testing has proved that these hydrocarbons are not
leachable, with no values being recorded above the detection limit of 10 pg/l.
They therefore will not present a risk to controlled waters.
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8.0

ENVIRONMENTAL RISK ASSESSMENT

This risk assessment has been carried out in accordance with current
guidelines, using a Hazard (Source) — Pathway — Receptor analysis. It is
based on the findings of the desk study and the site investigation and at this
stage is only qualitative. This is mainly due to the low levels of contamination
encountered. However, it may become necessary to carry out a more detailed
quantitative risk assessment using the new CLEA guidelines at a later date,
although this will need to be agreed with the Local Authority.

In order for a risk to exist, a source (hazard), a receptor and a pathway
between the two must all be present.

Sources (Hazards)

The desk study revealed the only past land uses to have been the railway
embankment, which crosses the site. Railway lines can be contaminated with
fuel spillages and also detergents from cleaning of engines. However, this is
more common in railway sidings, with the desk study showing this to contain
no more than two lines. Pesticides are also common on railway embankments
to control vegetation, although this is a more recent practice and not
considered to have been carried out when this line was operational. Finally,
railway lines are frequently constructed using ash and clinker, which may
contain low levels of heavy metal contamination and hydrocarbons present in
unburnt coal. In this case, the investigation only encountered ash and clinker
close to the top of the embankment construction.

In addition, the site investigation revealed it had been undermined at shallow
depth, with one shaft identified on site.

The site investigation revealed isolated slightly elevated zinc, mercury,
copper, arsenic, PAH and hydrocarbon contamination in the low area in the
northern section of the site and on top of the railway embankment. However,
the lack of visual or olfactory evidence of contamination and the fact that the
material was mainly ash and clinker, suggests that the heavy metals and the
hydrocarbon contamination is from the ash and clinker.

While no significant contamination has been encountered on site, it has to
undergo extensive reprofiling to construct level building platforms. This
provides an opportunity to address the slight risk from contamination and this
is discussed in more detail in the following sections.

Pathways
Possible pathways by which the hazards may reach the target groups include: -

Ingestion and skin contact with soils on site,

Ingestion of vegetables grown on site,

Inhalation from wind blown dust,

Direct contact with contaminated material during construction,
Leaching into the ground and then to the buried aquifer,

Run off into surface watercourses.

® & & & & @
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Receptors

The potential impact of a hazard must be assessed with regard to the following
target groups:

Existing site users,

Future site users,

Construction workers,

Surface and groundwater, both on and off the site,
Nearby vegetation,

Building materials and buried services.

Existing Site Users

There are no obvious risks to existing site users, as the site use is limited to
occasional pedestrians crossing the site on the existing footpaths. The main
risk to surrounding people would be wind blown dust since the stripping of the
vegetation. However, the imminent development of the site makes this
immaterial.

There would however be a possible short-term exposure risk due to dust
during the construction period, although this can be catered for by using water
bowsers during dry spells, and in any case will only be short term.

The risk to existing users is therefore considered to be negligible.

Future Site Users

The site use is to be residential with garden arcas and as such is the most
sensitive end use. The risk to future site users has been identified as tngestion
of soil and home grown vegetables. To reduce the risks mentioned above, it is
recommended that a cover system be placed on the garden areas underlain by
made ground to isolate any remaining contamination. In addition, a clean
cover should be placed over the area of open space.

As mentioned above it is intended to re profile the site and this offers an
opportunity to ensure that any potentially contaminated material is sufficiently
buried. In addition, there will be significant generation of natural materials,
which are suitable for capping in garden areas.

The low area in the northern section of the site, identified as having shghtly
elevated contamination levels is to be raised by around 2m; consequently the
risk to end users is eliminated. If it is found to be unsuitable from an
engineering point of view this material will be excavated and placed in the
area of open space beneath several metres of fill.

However, it should be pointed out that of all the plots, only plots 20 to 24 will
have the back gardens in an area of made ground. All of the remaining plots
will be in natural ground on the eastern side of the site.

It is envisaged inert material can be won on site in the form of glacial deposits
and weathered mudstone bedrock from foundation excavations, and this
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material will be used to cap the garden areas for plots 20 to 24, with clean
topsoil lain over the cover.

Construction Workers

Should any contamination be encountered during the site works it can be
catered for by good site practices, whereby site personnel should be made
aware of the possibility of encountering contaminated ground during the
works. The following normal precautions will offer adequate protection:

Avoiding direct skin contact,

e Washing facilities should be provided and used, particularly before
eating, '

e Excavated material that is observed to be contaminated should be
covered during transport and taken to a suitably licensed facility,

o no naked lights or smoking should be allowed in areas being
excavated,

¢ Unauthorised persons should not be allowed on site.

A COSHH statement should be prepared prior to commencement of the works,

In addition, in line with good practice a watching brief should be kept on all
excavations, any contaminated material encountered, should be excavated,
stored safely in designated areas, tested and disposed of at a suitably licensed
facility.

Surface and Groundwater

Apparently there is a surface water feature within 250m of the site, although
its location is not known However, the low levels of contamination on site and
the leachate results show that the risk to surface waters is negligible.

The aquifer below the site is a minor aquifer, and the shallow mining beneath
the site in several seams means that groundwater beneath the site is already
contaminated.

Consequently, the risk to surface and groundwater from this site is considered
to be very low.

Vegetation

The site until recently had been well vegetated with mature trees and bushes,
consequently, the low level of contaminants in the ground are not currently
affecting site vegetation.

The nisk to future site vegetation from the phytotoxic elements in the ground
has been discussed above, with suitable cover systems being incorporated in
the garden and open space areas.
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Building Materials and Buried Services

Sulphate testing of the made ground has indicated that chemical attack of
buried concrete will not be an issue. In addition, no elevated phenol values
were encountered, indicating that chemical attack of service supplies should
not be an issue. However, service suppliers should be consulted and the
chemical test results supplied to them.

Conclusions
Based on the above discussion, it is considered that the site would not be
classified as contaminated under Part IIA of the Environmental Protection Act.

As the definition of contaminated land in the Act is, “any land, which appears
to be in such a condition, by reason of substances in, on or under the land,
that: —

+ Significant harm is being caused or there is a significant possibility of such
harm being caused; or,
* Pollution of controlled waters is being, or is likely to be caused”.
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9.0

GroundSolve Lid 24

SHALLOW MINING RISK ASSESSMENT

There are two main issues presented by the mining history at the site, these
are:

e Shallow abandoned mine workings,

¢ One mine entrance.

Shallow Abandoned Mine workings

There are two types of mining, partial and total extraction. Methods of partial
extraction are nearly all variations on “Pillar and Stall” techniques, with pillars
of coal being left to support the roof of the mine. Extraction ratios of between
30 to 75% were typical, depending on geological conditions and depths.
However, it was common practice to work pillars on withdrawal from the
mine, so higher extraction ratios may have been possible.

Total extraction is achieved by long wall working and also by various pillar
and stall techniques, where the pillars were removed in a second phase of
mining, normally on retreat from the mine.

It is important to know the method of mining employed, as total extraction
methods normally result in total collapse of the workings, with the exception
of the main roadways. While partial abstraction techniques leave voids in the
mine, which can become unstable and migrate to surface. These take the form
of “crownholes” at surface, which are generally circular and can be several
meters in diameter.

The site investigation has revealed shallow mine workings present beneath the
site in several coal seams. Where encountered a borehole was drilled within
several meters to determine if pillars had been left in. This proved
conclusively that the extraction was by partial extraction techniques.

As the mining must have taken place pre 1872, when it became law to deposit
mine plans it would have been typical for workings to have been by pillar and
stall techniques, with voids left, although they may have been partially
backfilled with mine waste.

While no detailed research into mining subsidence has been undertaken in the
North Wales area, extensive research has been carried out in South Wales,

where similar pillar and stall mining would have taken place, References 6 and
7.

Research into mining subsidence in South Wales, revealed:

e Almost all incidents are “crownholes” in form, delayed general
subsidence is very rare,

e About 75% of subsidence incidents are caused by the collapse of mine
entrances or workings close to outerop,

e Mine entrances present the greatest risk and account for over 50% of
recorded incidents,

e The recorded rate of occurrence is very low.
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The remaining subsidence incidents were analysed for their migration ratio
(H/T), where H is the thickness of rock above the workings and T is the
typical seam/void thickness, taken here as 2m, the height of a typical roadway.
Of these 75% of the incidents had an H/T ratio of less than 2 (4m rock cover),
with 90% of incidents having an H/T ratio of less than 6 (12m rock cover).

The majority of the remaining incidents were related to special events,
probably relating to collapses on main roadways, which would have
continually been cleared by miners leading to bigger residual voidage.

There is also strong evidence from data gathered from grouting contracts,
opencast sites and site investigations that migration of voids above workings
generally extends to a limited height above the original void. Records of over
10,000 drill and grout boreholes were collected, in almost every case, the
record of broken ground, workings or voids, occurred at or immediately above
the anticipated elevation of the worked horizon.

From the above it can be concluded that the majority of residual voids have
already collapsed to a stable profile. Otherwise voids would be encountered at
a wide range of depths as they progress to the surface.

To assess the risk from the shallow abandoned mining the following risk based
approach is followed, where risk (R) may be defined as:-

R=FxC

Where F is the frequency of an undesirable event and C is the consequences of
it happening.

The assessment of risk due to mining subsidence is a twofold process,
involving first the assessment of probability of a subsidence event happening,
i.e. the subsidence potential; secondly the consequences resulting from that
event. For a crown hole to occur, the following must coincide at any one point:

There must be a potential for mining (PM),

There must be workings under the site (PW),

A void must remain in the workings (PV),

The void must be unstable and able to migrate to surface (PI),

The thickness of rock overburden must be insufficient to choke the
collapse feature before hitting rockhead (PR),

e The thickness of drift must be insufficient to prevent the void reaching the
surface (PD).

PW Workings Exist
The site investigation has identified workings in several coal seams beneath
the site.

PV Voids remain in Workings
Two voids were identified in BH’s 8 and 9. In addition, broken ground and
loss of flush was encountered in several boreholes, sce Table 2.
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It is also considered extremely likely that roadways exist beneath the site.
These would typically be the only well constructed part of the mine, as they
provided access to the mine.

PI Voids become unstable

While no significant void migration was encountered, BH 1 encountered
broken ground well above the seam level, suggesting that migration had
occurred and the migrating void choked by falling debris.

PR Rock cover insufficient to prevent migration of rock
The site investigation has indicated that over most of the site the seams
virtually outcrop, with no substantial rock cover above any of the seams.

PD Drift cover insufficient to prevent migration to surface
The site investigation has revealed that there is little superficial cover above
the site and the made ground can be ignored.

As can be seen from the above assessment the risk to the surface from
crownhole collapse cannot be discounted. This must then be compared to the
consequences and an appropriate remedial measure installed. Should a
crownhole occur from shallow mine workings, it is likely that due to the
shallow nature of the workings that any collapse would be a small feature by
the time it reached surface, which would probably result in a small circular
depression several meters wide and several meters deep.

It is currently proposed to build houses on the site, with associated access
roads and an area of public open space is also planned. The greatest risk is
considered to be the properties and access roads, where occupation times are
greatest and the financial consequences are highest.

In the area of open space the number of personnel movements and the likely
failure mechanism make injury the only occurrence, although this is
considered very low risk. It is considered extremely unlikely that a death could
result and the worst case scenario is a member of the public being slightly
injured.

Consequently, it can be seen that the risk of an event occurring 1s present the
consequences to the houses are high. The risk to properties could largely be
eliminated by drilling and grouting the mine workings, with all properties
requiring treatment.

Drilling and grouting would involve drilling a perimeter curtain to the
workings starting at the deepest point, i.e. down dip, where boreholes would
typically be drilled at 1.5m centres and injected with a thick grout/gravel mix
to form a perimeter to the subsequent infill grouting. The workings would then
be grouted from a series of boreholes drilled on a 3m grid between the
perimeter curtain and the outcrop position.
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Mine Entrances

However, mine entrances are considered to represent a far greater risk than the
shallow mine workings. The desk study and site investigation identified one
old shaft. However, due to the age of the workings the possibility of
unrecorded mine entrances cannot be discounted.

The shaft is in an area of public open space, which is to be raised by filling, ;
see Figure 5. Consequently, the risk once treated to the public is considered to
be very low.

Treatment of shafts should be carried out in accordance with References 8 and
9, with the following recommendations being pursued.

Where rockhead is sufficiently close enough to surface, the preferred option is

to cap shafts at rockhead. This would typically involve constructing a

reinforced concrete cap over the shaft of at least twice the diameter of the

shaft. !

However, as the shaft is largely buried by the embankment this would invelve
excavation of most of the embankment width. As the shaft has been backfilled
and rockhead is at surface it and the shaft is in an area of public open space it
is considered more appropriate to carry out the following treatment.

o Expose shaft and surrounding bedrock,
e Excavate shaft one times the diameter of the shaft,
e Taper the excavation sides to produce a plug,
e (Cast a mass concrete plug into the shaft.
|
\
|
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10.0

GEOTECHICAL RECOMMENDATIONS
10.1  Earthworks and Site Preparation

While the trees on site have already been cut down their roots will need to be
grubbed out and any resulting excavations backfilled with suitable well
compacted site won granular material. In addition, any topsoil should be
stripped and stored on site for later re use, if suitable.

Excavations on site will be in made ground, glacial till and weathered bedrock
and should be possible using conventional earthmoving equipment.
Excavations in the bedrock should be feasible using conventional earthmoving
equipment. However, deeper excavations into unweathered bedrock may be
difficult in confined excavations, necessitating the use of pneumatic/hydraulic
breakers to break out the bedrock. In addition, obstructions associated with
former buildings on site may need to be broken out. While excavations in the
bedrock will probably be stable, all excavations that are to be entered should
be supported or battered back for safety reasons.

Groundwater seepages are generally not anticipated. If encountered they
should easily be catered for by pumping from sumps cut within the
excavation.

To construct the final development landform significant earthworks will be
required, which will involve,

e [xcavation to remove material containing Japanese Knotweed,

¢ Backfilling of excavated areas using suitable site won material,

. I;;ngavation of recent tipping in the low area adjacent to the pub car
park,

* Excavation into natural ground in the southern section of the site,

o Lowering the level of the northern section of the railway embankment
by up to 4m,

¢ Raising the level of the railway embankment beneath the access road
on the southern section of the site,

e Filling the area to the west of the embankment to form a public open
space,

¢ Filling the northern section of the site.

This will involve excavation of the embankment material and placing it in a
controlled manner in accordance with an approved earthworks specification.
However, this will depend on the suitability of the material in the embankment
and other excavations and this is discussed in more detail below.

10.2 Sequence of Work and Suitability of Materials for Re use
It is proposed to fill the area of open space to the west of the railway

embankment. Once filled it is proposed to top the public open space with the
soil derived from the excavations for Japanese Knotweed.
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However, prior to backfilling the public open space some preparation works
will be necessary. Firstly it will be necessary to treat the mine shaft.

Secondly, it will not be possible to surcharge the existing public sewer, which
crosses the site without protecting it first. However, it would be possible to
backfill over the sewer if it was protected and permission obtained from the
operators. Typical protection would include installing wing walls either side of
the sewer and placing a concrete raft above the pipe supported on the wing
walls. A gap should be left beneath the concrete raft, which would be typically
backfilled with compressible material such as polystyrene.

In addition, a water pipe crosses the public open space, which also should not
be surcharged. This issue would best be addressed by temporarily raising the
water pipe above ground while the land is raised. The pipe could then be relain
once the land filling is complete.

The material to be used for the public open space would include those
materials not suitable for use as a structural fill or those materials not suitable
from an environmental perspective.

The investigation encountered slight hydrocarbon contamination in the ash
and clinker at the surface of the embankment. This should be placed at the
base of the open space construction and lightly tracked in using excavators on
site. It is envisaged that the rest of the public open space will be made up with
material from the low point in the northern section of the site and soft clays
derived from glacial till, which is not suitable for use elsewhere. This should
also act as a suitable seal to the materials below. As the public open space is to
be constructed at gradient of 1 on 3 (18°) then slope stability will not be an
issue. The material excavated and treated for the knotweed should then be
spread over the surface and seeded.

Following excavation beneath the areas of knotweed the resulting excavation
should be inspected prior to filling, so the suitability of the materials can be
assessed. It will then be necessary to excavate the recently tipped material.
This material should be sifted and all unsuitable material screened and taken
off site to a domestic landfill tip. The remaining screened soil should be put
into the open space construction.

During the above excavation it 1s highly likely that an old culvert wiil be
encountered. If encountered it should be excavated for its full length and
replaced with suitable material compacted in accordance with an approved
earthworks specification.

From inspection of the made ground in this area it is likely to be suitable for
inclusion in the works, as it is generally colliery spoil. However, prior to
commencement of filling this material should be proof rolled; any loose/soft
spots should be excavated and replaced with suitable well compacted material.

Material encountered in the embankment is generally considered to be suitable
for use as structural fill, with the exception of the soft clays. The sand
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encountered near surface is suitable, as is the colliery spoil. However, the slag
should be treated with care as some slags have the potential to heave on
exposure due to chemical reactions by up to 10% of their volume. In which
case, they are only considered appropriate for use as either road capping or in
general areas of fill, it should only be used beneath buildings if it is buried by
at least 1m beneath final ground levels.

Elsewhere the natural ground will be suitable, with the exception of the upper
weathered clay, which should be set aside and used for cover to the area of
open space or garden areas in the north of the site underlain by made ground.

The underlying unweathered till and weathered bedrock will be suitable for
reuse. However, it should be stressed that these materials are prone to rapid
deterioration on exposure to wet weather and trafficking.

It is likely that small quantities of unweathered bedrock will become available
in excavations in the south east corner of the site and this material will be
suitable for re use.

Due to the variability of suitable materials across the site it is recommended
that excavations be inspected on a regular basis. It is also likely that some
degree of double handling will be necessary to obtain the best use of materials
on the site and to reduce the possibility of having to take materials off site.

10.3  Foundations and Floor Slabs

As discussed in Section 9 it will be necessary to driil and grout all house plots
on site. It is recommended that this exercise is carried out following the
earthworks, as the current site condition makes access very difficult to most
plot locations. It will also be more cost effective as the amount of drilling
necessary will have been substantially reduced. Construction can then follow
on immediately the grouting is completed.

It 1s understood that building control insurance is to be provided by the
NHBC, who require houses to be founded on rafts, even if sites have been
successfully grouted. In this case, a pseudo style raft is recommended with
reinforced beams and a suspended floor slab.

However, this form of construction is also recommended to cover the fact that
all houses with the exception of plots | to 6 will be constructed on made
ground, albeit controlled fill. In addition, as the source of fill is likely to be
variable, it is recommended that a regulating layer of suitable imported
granular material be constructed beneath house plots 7 to 24. This should
comprise a layer of 6F2 extending 1m below the base of the foundations and
Im outside the building line, which should be compacted in accordance with
an approved earthworks specification.

The pseudo rafts should be designed assuming an allowable bearing pressure
of 75kN/m? beneath the prepared building platforms and natural ground. The
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beams should extend at least 900mm beneath final external ground level to
provide protection from frost heave.

An easement will need to be left for the existing sewer and houses should be
situated to avoid the foundations stressing the sewer.

10.4  Japanese Knotweed

GroundCoverDBM have been appointed by the client to treat the Japanese
knotweed on site, which is present in four small areas in the northern section
of the site.

It is proposed to treat the knotweed on site with a three year coarse of spraying
with Herbicide. The coarse strands will be removed and the remaining soil
containing the Rhizomes will be spread over the area identified for public
open space, probably in a 300 to 500mm thick layer and treated annually.

It has been estimated that there is around 650m? of knotweed infested matenial.
10.5 Protection of Buried Concrete

Chemical testing on site has indicted that chemical attack of buried concrete is
not an issue; buried concrete should therefore be designed as Class AC-1 as
described in Reference 10.

10.6  Access Roads and Hardstandings

No California Bearing Ratio Tests (CBR’s) were carried out as part of this
investigation. Construction of access roads and hardstandings are likely to be
in a combination of natural ground and controlled earthworks. In either case,
extra over normal construction costs are not anticipated due to the road
formation.

The fact that the southern section of the road is to be raised using controlled
earthworks, means that high CBR’s should be possible and these will need to
be confirmed by on site testing. Where the road formation is being lowered,
the net unloading of the formation should also mean that road construction
should be minimal. However, this will also need to be confirmed on site.

However, all formations should be proof rolled prior to filling and any
loose/soft areas encountered excavated typically an additional 300mm and
backfilled with suitable well compacted granular material.

However, shallow mine workings are present beneath the site, it is therefore
recommended to address the risk from the mine workings that road and
hardstanding construction be reinforced with reinforcing geotextiles, which
would protect the road in the event of any potential collapse and allow any
reinstatement to be carried out.
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10.7 Landfill and Radon Gas

While the desk study has revealed the presence of a landfill within 250m of
the site, it was for industrial and not domestic use and landfill gas is unlikely
to be an issue. This is considered particularly so, as the location of the tip is at
a significantly lower elevation than the site and the underlying ground
conditions in this area comprise fairly impermeable glacial till.

The Sitecheck report identified that the site requires full radon protection
measures. However, examination of Reference 11 shows that the site is in an
area where basic radon measures should be installed, but a geological
assessment should be carried out to determine if full protection measures are
necessary.

In this case, the site has been included as having radon potential due to
Limestone outcropping several kilometres to the west of the site. As the site is
underlain by Coal measures strata, which has a low radon generation potential,
full radon measures are not deemed to be necessary.

In addition, the site is protected from upward migration of radon, as it is
underlain by fairly impermeable glacial till and the majority of the buildings
are founded on controlled fill on a sloping site. Consequently, even if radon
did migrate upwards, as it is 7.5 x heavier than air it would not migrate
upwards through the controlled fill.
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APPENDIX A

Site Photographs
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Remnants of footpath crossing site

Location of old railway cossing on southern site boundary ‘



As above from southern site boundar
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Northern Section of site

View from Queens Road towards Y Tai Public House



Top of railway embankment looking north

Evidence of slop instability on south eastern site boundary
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The Coul Autheciy, : : =M

Mining Repory Office, : e F__ ‘
200 LICHFIELD LANE, l h Y '(:‘_‘EEZCD )
iy | . T OOVR=Z T

MANSFIELD,

NOTTINGHAMSHIRE, - ‘

NG18 4RG )

Telephons 0845 762 6843 -

DX 716176 MANSEFIGLD § _ Al " I‘HORITY
Ou-Ling Savice: www.cqlminingreport.co.uk

I

X-PRESS LEGAL SERVICES LIMITED ‘This maticr is being dealt with by Simon Leeming

DX 17622 WARRINGTON Our Ref: - 00000431-06
Your Ref: LLE/46420/5CE
Elcctronic Ref: M__oooossc%wom_‘oos
" RRUID: 005.00003869640001 |
-~ Date: 09 Japnary 2006
Desr Sir,

‘_ ..Coal Mining Repoﬁ ,
LAND TO THE WEST OF, QUEENS ROAD, BRYMBO, WREXHAM

refer to the enquiry dated 21st December 2005, reccivt’:d'll st December 2005, in connection with the 'above.

=)

i1

-]

This report is based on and limited to the records in the possession of The Coal Authorit); at the time the scarch s

swered

rdnance Survey (0.8) is undertaking a Positional Accuracy Improvement Programme of its mapping data. The

al Authoerity (CA) bas no control over the Usning of issue of Positionally Improved mapping data by O.8. or over
ers of that data. In some instances the relative position between surface feahires and coal mining fearures may alter
a consequcace of this prograrnme. The CA wil] ensure that the mteg:nty of ite datahace ic maintained by replotting
bme mining information to sustain the relationship between. that mining information and the improved Q.S. surface
psitions, some of which are sow being released. However, mining reports are curently being produced against pre
nprovad 0.8. mapping whilst the Authority updates its Qalubuse in line with the OS5, changes.

a5t Underground Mining

. The property is within the likely zone of influence on the surface from workmc,s in 3 scams of coal atshallow w

O depth, the leat- -uate of working being 1913 :

Fesent Underground Mining

The property is not within the zone of likely physical influence on the surface from any present undcrground coal

wprkings.

F

heure Underground Mining

The property is not withio x geogral;hical area far which o [josnee 1o extract coal by wudzirground methods is awaiting

dgrermination by the Coal Authority.

The property 15 not withina Oz.ngraph!MI arca for which a licence 1o exiract coal by underground methods has been

grpmted

Pagc ] of4
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roperty i5 vot within the zone of likety physical mﬂuencc at the surface from pl:ms of ﬁmu-c work:ngs in our
sion.

W JeT TESETVes of coal exist in the lccahty wluch could be workcd at some time in the ﬁmn'e subject to feasibility,

o5, and planning consents. .
; ve no record of any notice of the risk of the land bein g affccted by suhmdcnc.-: being | g;vcn under S.46 of the
al...fining Subsidence Act 1991, o

and Adits ) i s . -
!- or within 20 metres of th:: property there are 2 mine enme.s the approxnnate posmons of which are shown on

72 no record of what steps, if any, have been taken to treat the mine entrics.

& records held by the Coal Authority may be mcomplete Conscqumtly. there may mst i ﬂns locahty mine .
x‘s of which we have no knowledge. R
el

ia:hed plan. Your attention is drawn to the statements made on that plan.

e Geology
: in our possesmn do not disclose any fault or cﬂzcr lmc of weak:n&.s arthe surface as havmg affccu:d t_he )
i  of the pfoperty . S

encast Mining

iperty is pot located within the gcographlcal boundary of an opencast site. ﬁ’om Whmh coal has been cxtmcted
_lcast methods. :

.' t Opcncast Mimng
® perty does not lie within 200 metres uf the gr:ugrdph.wul bouudmy ofan opcnca.st sitc within which coal is

ing extracted by opencast methods

|
Opencnst Mmmg

It prnperty is not within 800 metres of the geographical boumdaxy of an opencast site for whu:h a licence to extract
|l opcnr.ast metbods is awaiting determination.

pcﬂy is not within 800 metres of the geographxcal site bounda:y of an opcncast site for w}nch a lmcmce to
act coal by opencast methods has bccn granted.

b nce -

i - - . .
| records'i in our poss:ssmn do not dx_sclose any dangc noucc or clann havmg been g{vcn made or pursued in
b EI of the pioperty since . Jinualy 3034, © - . _ ) “ eI

ILCOIdS m our po»scs:uon do not dlsclosc any current "Stcp Notice" affcctmg the property. .
; ords in our possession do not show any request hawng been made to execute preventative works under S. 330f
* Mining Subsidence Act 1991,
-herawal of Support _
serty does not lie withinaa geographical area io rcspcct of‘ which 4 nolive of cuul.lemcnt to wxdmdmw support
‘be..4 publised. _ : o .
nerty does ot lie wuhm a geographical arca m respeet of which o notice has bccn gwen uader S.11 of the
tustry Act 1994, revoking the entitlement to mnhdraw support.

—
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l . ) o o ’ L © 0000043106
‘ng Fﬂcﬂll‘l:s Orders

rpcrty is not within a gcog:zpb:ca.l area that is thc subjcct ofan Order made undcr thc provxswns of:hc Mm
orkmg Facilities and Suppon) Acts 1923 and 1966 or ey stamtoz)r mod;ﬁr.anon or amendment thereof . .

yments to Owners of Former Cnpyhold Land

’lﬂperty is pot within an area whcn: a re!c'vant notice has bezn pubhshc.d undcr the Coal Industry Act 1975/Coal
¥ Act 1994 R . a

p—

tonnl Rem:lrks . . .
of the mmmg c:rcmnslances a prudcnt developer waonld scck appropnate tcchmcal adv:cc bsfcm: works are
le1 ko on site, All pmposa].s should have rcgard to good engmccrmg practice in mining areas as 1dennﬁcd in
iative publications on mining stability problcms In any even:, po activities should be indertaken that mtarscct,
or intecfers with any coal or mines of coal unthom pernmission of thc Coal Authonty )

se-.cplies are prepared in accordance with the 2003 editions of the Coal Authonty s Tcrms and Condmous, User
,and the Law Society's Guldancn Notes ' - .

sht in coal mining reports and ccmﬁcates belongs to the an] Authomy Informatwn used to camptle thls
it is protected by the Coal Authoriry’s darabase right. Al rights are reserved and unauthorised use js prohibited. -
' ~ht and other intellectual property is not transferred to external parties by possession of a minin g rzport or

te, however those for whorm the rcpurt iz'supplied havc the: nght ouseit. .

Yours fnif%l]y : N '-
Stcphen Pennell -

D:rector of Mining lnformaﬁon and Sem:es
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1IET v in coamiald oreos 1o c3sess INS public sorer bnpﬂc:nllrns af n!nlng focfr e (..n.l.nlz.\g disused mine gfl’rl.:). :
WY aE: srmaraency 1efupnumu rumhar of -of thmes s 015623 953]3 B
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The Coal Authority,
Mining Reports Office,

NG18 4RG

Telephone: 0845 762 6848

DX 716176 MANSFIELD 5 )
Oa-Line Service: www.coalminingrepons.co.uk
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MIKE SCOTT, . This matter is beiln'g dealt with f)y Simon Leeming
GROUNDSOLVE LIMITED, : . ' 1
ADLINK HOUSE, . OurRef: . 0001 1012-07 |
86 THE HIGHWAY, o en . ) w
HAWARDEN; : Your Réf :  QRB/TE/SR/MIS
HAWARDEN, RRUID: 007.00016184490001
FLINTSHIRE, A
CH53DJ Date: 05 February 2007

Dear Sir. L

Coal Mining Report

- QUEENS ROAD, BRYMBO; WREXHAM, NORTH WALES

- e . P . . en C e

T refer to your enquiry dated 5 February 2007, received 5 February 2007, in conncctéon with the above.

This report relates to the address given above and the location plan where supplied.

- As requested [ enclose the mine entry data sheet(s) held for the shaft(s) referred to.

Ordnance Survey (0.8.) is undertaking a Positional Accuracy Improvement Programme of its .‘mapping data. The
Coal Authority (CA) has no control over the timing of issue of f’ositibnally Ir_nérbved mapping data by Q.S or
over users of that data. In some instances the relative position between surface features and coal mining features
may alter as a consequence of this programme. The CA will ensure that the ihtegrily of its database is
maintained by replotting some mining information to sustain the relationship between that mining information
and the improved O.8. surface positions, some of which are now being released. However, mining reports are
currently being produced against pre improved-O.S. mapping whilst the AutﬁoTity updates its database in line
with the O.8. changes.

We acknowledge receipt of your remittance in payment of our fee. -

00011012-07 ) 3 : Page | of 5
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AYoux"s fziithfully_

Stephen Pennell

. Director of Mining Information and Services

Page 2 of
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Shaft/Adit: _
Mine Entyy R-efcren'c'_e:
" Source: | |
: Coliiery Namé:
'En.try.f Name:
| Date Abandoned:
Dcp.th of .Superﬁciéln Depdsits (ln): _
Depth of Shaft (m): |

-Digrriet_er of Shaft (m): - S e

Probable Adit Azir_ﬁuth: '
Treatment Details: .
Conveyance:

Other Information:

00011012-07

Mine Entry Data (Coﬁ.tinﬁed) '

- Shaft’

' 329353.147

- ';Ur-]k'nown-_ )
No.§Pit

NA

2.0
762

Unknown

.

None

N/A

Y

" Other: O_r'igina'!_ ;‘,ource u‘nkno_wﬁ obtairfed from former NCB shaft regi:

Pag
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Shaft/Adit;
. Mine Entry Rcferenée:'_ .
~ Source: | |
Colliery I-\Iame_: -
-Entw Name: -
" '_.Dale'Abzinc:ioncd.:" _ Il
-I')épth ofVSup.f::r'ﬁcial:_Depoéité (m) .
L - Depth QfShi;ft (m): o 7
Diarmeter of Shaft (m):.
- Probable Adit Azin%iu.fll: .
Treatme-nt-Details:
-Con'\‘f.éyahce:‘ v

Other Information:-

- 00011012-07

Mine Entry Data (Continued) =

Shaft .

. 329353:233
08 1/2500 plan DB 28/2 - 1871 and. 1912 editions.

:‘- '-Unk}ia\yn -

CN/A

_.Unkri'own -

Unknown

- Unkﬁﬁwn' . o
. No:_l_e_
CINAT

Y
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Crown Copyright.
PLAN NOT TO.SCALE

“This ‘'map is reproduced from the Ordnonce Survey ‘material by The- Coal Auihorliy [or division ihereof] with ihe permission of

the Confroller of Her Mojésty's Stationery ‘Office, . Crown Copyright. Unauthorised reproduchon in{rmges Crown Copyrlghf and
muy lead to prosecution or- civil ‘proceedings. Llcence ‘Number: "AL31060A001. + "..- -

ThlS is o plan of the boundaries. of the pruperly in respecl ‘of -which this repor|- hus ‘been prepared !i is lhe. respon3|b|h|y of
the ‘user to ensire thot the boundaries shown correspond wilh_ ihose of - the properly

-

APPROXIMATE POSITION OF ENOUIRY BOUNDARY SHOWN'.
APPROXIMATE POSITION OF DISUSED MINE” SHAFTS SHOWN q} -

>

This plan shows 1he cpproxlmuie localion. of. the disused mine emry/enines referred do in the oHuched mmlng repori For

. reasons of -clarity, mine entry symbols may -nol be drawn fo lhe:same scale as the -plon.

Properly owners, have ‘the beneiil -of statutory profection (under .the Codl Mining Subsidence Act 1991) This contains prowsmn -

_ for :the making good, o the reasonable safisfaction of the .owner, of physical domoge ifem’ disused coal"mine workings

including disused coal ‘mine eniries.” A DT) leaflet seiiing out.the. rights and ‘the obligations of either ithe Ceal Authority
or other ‘responsible ‘persons under the 1991 Act con be oblained by lelephoning 0845 762 6848.

. f you wish lo discuss ‘the relevance of any. of the. informalion contained in the aftached repart you shauld seek fhe advice
- of a qualified mining enginéer -or surveyor. If you or your. adviser wish lo examine the source plons_ fram wiich fhe

informatian has been token these are available at our Mansfield ‘office, free of charge, by prior ‘appointment,
lelephone 01623 637233. Should you or your advisor wish to carry oud any: physical ‘fnvestigations. ihal 'may- enter,

* disturb or interfere with any disused mine entry the priar. permlssmn of ‘the-owner must be suughi For coul mine

entries the owner will normdlly be the Codl Authorily.

The Coal -Authority, regardless’ of -responsibility and in conjunction with other pubilc bodles, prowde on emergency call out
facilify in coalfield areoslo-assess the public safely Implications gf mining leaiures (|ncludmg dlsused mine enlrles)

Qur emergency’ telephone number ai ol fimes is 01523 646333

00011012-07

Pa;



© Nottinghamshire,

The Coal Authority,
Mining Reports Office,
200 [.ichfield Lane,
Berry Hill,

Mansfield,

NGI18 4RG

Telephone: 0845 762 6848

DX 716176 MANSFIELD 5 .

On-Line Service: www, coalminingreports.co. uk

“The Coal £
‘Authority

-purchaser for the loss or damage suffered or expenses incurred-to persons and ™

N T - 'I--.[-_ ]— I- [- ’-

GENERAL CONDITIONS OF CONTRACT FOR THE SUPPLY OF MININ
o INF ORMATION '

1. In the General Condmons the Coal Author:ly is rcl‘cned to as the CA and the. .

Company, firm or person (o wham the information dnd/or material is to be supplied is

to the Purchaser shall be sub_]ccl to these General Condmons ofComract

2. The followmg should be taken into account by thc I’urchaser whcn makmg use nf

. any mformatlon a.nd!or material supphed

(1) The: mformauon supplled is constantly updalcd The CA w;ll supply the Purchascr
with the most up (o date information andfor material-at the'time of supply, but give no
warranty or representation that such information and/or material wnll not bccomc ’
obsolete or incorrect over any pcnod Of time. .

(2) Information supplied should not.be cnl"rbed 10 any, grcatcr scalc than lhal at
which'it is supphed or uccurncy will'be affeutcu

-3, rhc mformatmn and/or matena] supphed is composed from data bascd m many -
cases on measurements and records of various-standards of reliability-and age. Under -

no circumstances should the information and/or material bé relied on as the sole or -

- major, basis for any production, construction or financial decisions. The CA make no
. financial decissions. The CA make no representations and do not warrant the :

accuracy or completeness of the information and/or matcrial

4. (l) Subject to sub-clause 3 of this Condlt:on the CA shall mdemmfy the I’urchascr;

against all and any “claims for loss or damage suffcrcd or expense incurred arising out-.
of death or personal injury to: ‘any person to the extent that such death or injury results -

from negligence in the supply of the’ mformallon and!or ‘materizal by the CA or, 1ts
employees.

{2) Save as set out in the sub-clause 1 of this Condition, the CA 's liability to the

property arising dlrect]y or indirectly from the supply of the mformatmn and/or
material by the CA and/or its interpretation by the Purchaser or any Lh:rd parly shall

_be limited to a sum equal to the total sum payable by the Purchaser to the CA for the

supply of information and/er material; but there shall be no liability whatsoever on-+
the CA (save.ds sel oul in sub- c]ausc 1) wherc the mformauon and/or mmcrml is
supplcd free ofchargc

’ (3)ln any event, the CA shall not be liable for any- indirect economic loss (including, -
but not limited 10, loss of profits, loss of valu, loss of contracts, lesé of production or .

waslagc of labour) arising directly or indirectly out ofthc supply of the” mformauon
andlor material and/or its use or interpretation by the Purchdser or any third party

(@) The Purchaser shall ful[y mdcmmfy Lhc caA a.nd its cmployees agamst all and any

claims for loss or damage sufferred or expense mcurn:d save for death ‘or personal”

.injury resulting from the CA's ncghgcnce (but.including eny indireet or conscquenual

loss or damage to CA. property) arising directly or indirectly from the supply ofthc
information and/or malerial by the CA and/or its; use-or |ntcrprelauon by the -
Purchascr or- any third party. .

(5) The: Purchascr shall insure his lmbll:ues under this Condition wit

“acceptable to the CA and shall, if required by the CA, produce satisf
referred to as the Purchaser, The supply of any: mformanon zmd/or material by the CA K

evndcncc that such a policy of‘msurancc has bccn affected and maml

51 Copynght in any- :nformauon supplu:d remains wuh the CA an

Purchaser shall only.use the information’and/or material for the purp

. asslgnmcnt to which-their. rcqucsl for information. and/or malena] rel

(2) All mt‘omlauon and/or. matcnal and any mtr:rprc(anon thercof sh
strictly confidential and shall not be supplied to any third party {or a
or member or officer of the Purchaser not directly employed by the F
thc assngnmem to which the request for information andfor material .

without the wrilien consent of \hc CA. Any Consem shall be on suck

. thc CA, lhmks fit,

. (3) The informalion and/or xﬁa!ériafor any. intcrprlelulloh 1h.cre.of shy
" published by the Purchaser {or any employee not dlrcclly employed-1

Purchaser in the assignment to which the request for mformnuon rel:

.- .independently or as part of any other document witheut the prior wri
-ofthe| CA. Any conscnl shall be on such’ COHdIlIOI’]S as thc CA‘thinks

‘e

(4) The Purchascr shall mamtam such sccurlty as is ncccssary to ens
. comphcs with its obllgauons under this Condition and that the.infor.

material and any interpretation thereof remains secure ‘and is not obt

. person not directly employed by the Purchaser in the assignment to »

requcst for'information. rcldtcs wuhout the Purchascrs knowlcdge :

. 6. Unless payment is made in advancc thc CA shail issue'nn’ mvolu
.+ Purchaser on supply of the mfon-nanon andfor malenal and paymcm
'_"by the Purchaser to:

7 Finance’ Departmcnt., Thc Coal Authonry, 200 Lichficld Lane )
"Bcrry Hlll Mansﬁcld Notts, NG18: 4RG o -. S

wuhm 30 days from thc date ofthc invoice. Any sums outsmndmg H

" shall'bear interest, at the rate of 5%, per annum above the Lloyds TS

base, from the date of the invoice to the’ date 6f actual payment. In U

* payment is not made within 30 days from the date of invbice, the C

the absolute right Lo rcquue thc retum of lhc mformatlon and/for mat

by written notice.

7 Copxcs of‘my resiilts from tcsts on malcnals ‘ot bascd on informz
by the’ CA will be made 'wmlablc to the CA frt:e of chargc

" 8 The Purchascrs shall ensure (hat lhcse General Condmons (and in
Conditions 2, 3 and 5) are broight to the atiention of any of its emp
I.hc information and/or. malcnal and any other person (o whom the it

" and/or material is discloséd with the consgm of the CA:

Our Ref:

“Your Ref ‘:' QR
'RRUID: 007.0001
< Date: N B 5




APPENDIX C

Letter from Local Authority




Chief Housing and Public Protection Officer/Prif Swyddog Tai a Diogelu'r Cyhoedd

Andy Lewis

Crown Buildings, Chester Street, Wrexham, LL 13 8BG Tel: 01978 297005 Fax: 01978 297003 Minicom 01978 292067
Adeiladau’r Goron, Stryt Caer, Wrecsamt., LL13 8BG Ffoit: 01978 297005 Ffacs: 01978 297003 www.wrexlun, gov.ulk

Y

wrexham

COUNTY BEORCUGH
BWRDEISTREF SIROL

WIledsdim

.GroundSolve Limited

. Dear Mr Scott _

Mike Scott
l Your Ref/Eich Cyf

Adlink House Our Ref/Ein Cyf AG/Enquiry

86 The Highway Date/Dyddia q 03 January 2007
Hawz_"rden _ Ask for/Golynner am Angela Guy
Deeside ' Direct Dial/Rhif Union 01978 297041

CH35 BDJ » . E-mail/E-bost . angela.guy@wrexham.gov.uk

Visit our website at:

www.wrexham. gov.uk
/

' QUEENS ROAD, BRYMBO, WREXHAM

Thank you for your fax dated 02 January 2007. Having carried out checks. of our limited
records [ can confirm that due to the site having had a railway on it in the past and the fact
that the DoE (former) Industry Profiles identify railway land as potentially contaminative,
this Department would recommend that the standard planning condition be applied to any
permission granted. A planning application was actually submitted in 2003 but I believe
permission was refused, on that occasion this. Department did recommend a condition - be
applied.

The standard condition and note to applicant is as follows: .
Condition

development shall not begin on site until a scheme to deal with potential contamination at the
site has been submitted to and approved in writing by the Local Planning Authority. This
scheme shall include a phased investigation approach to identify the extent of contamination
and any measures required to remediate the site, including post-development monitoring.
Where remediation works are required, the development shall not be occupied/used until a
Validation Report to show that the works have been satisfactory carried out has been
submitted to and approved in writing by the Local,Plannirig,Authority-.

Note to Applicant

Further advice on compliance with this condition may be obtained by contacting the Council’s
Environmental Protection section on 297041. Should the investigation identify contamination
issues that may affect receptors other than the site users e.g. groundwater, then it is
recommended that these issues are also addressed in consultation with the Public Protection
Department prior to works commencing on site, s0 as to avoid enforcement under Part 11 of
the Environmental Protection Act, 1990,

As you are aware in assessing a site for potential' contamination issues the Council expects
that authoritative best practice guidance is followed e.g. BS10175, CLR11 etc... = Should
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' Angela Guy .'
i Contammated Land Ofﬁcer L

f'matenal on site be 1der1t1ﬁed as having elevated: Lontamma.nts present then its su1tab1hty for:

re-use- on the site should be assessed

: Should you have any querles regardmg thlS ]etter then” please do not heSItate to contact me:
-on the above number.-. oo :

-_Yours_rsincerely. .
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S  am

Frepared For:

X-press Legal Services Limited

10 Friars Court
warrington
WA1 1EN

Report Reference:
SCPRO-16353031-1-1

Report Date:
21st December 2005

Your Reference:
lle/46420/sce_SCD

Report Centre
Nationa! Grid Reference:
329810, 353690

Sitecheck
- Data .

Alndmank’ godect

Report on:

Land to the West of Queens Road
Brymbo

Wrexham

If you have any questions on the contents of this Report please cantact X-press Legal Senvices Limited

Telephone: 01925 577377
Fax: 01925 574216

2€PRESS

dleqgal services limited €

Email: XL S@btopenwarld com

LLANDMARK

Information Group




- e - - - - ww

' -<

-

' Date: 21st December 2005,

B Sitecheck
Data

Contents of the Report

This reoort is divided into eleven sections ' \

-Aerial Photo -

The aerial photo gives an averall view of the area. The smalfler large-scale Ordnance Survey map inchudes the site bound ary and search zone
‘buffers used :hroughout the report at 250m and 500m.

Locatlon Map
The accurate large-scale Ordnance Survey map confirms the boundary of the subject site. The descdpﬁve text may identify other features
which could be of relevance but not reported The smaller aerial photo includes the site boundary.

Summary of Site

This section comprises source, pathway and receptor information found on srte Other factors which may affect lhe site are also included.

Summary

. This section comprises of a summary labte of the information found on site and in its vicinity.

- Current Land Use

Thie 33¢tion contains a map, whrch shows current’ Iand use fealures The following iages d‘e&a‘:l ll]ese:featurgs and identify the Reference
Number and dlrechon s .

Historical Land Use

This section.contains a map; which shows historical land use features The followmg pages detail these features and Identify the Reference
Numher_and direction. A table listing all the maps used to source this information is included. .

Sensitivity

This secticn contains a map, which shows pathway and receptor features The fol]owmg pages detall these features and identify the
_Reference Number and dwecﬂon The section also contains a separate Flood Map. .

. Other Factors

This sectron contains informallon on olher fac{ors which may affect the site’and |ls \ncmity

Useful Information

This secuon contarns informatlon which may be of use when inlerpreung the report.

~_Useful Contacts

All textual information is linked by the ‘Contact Ref to lhls qurck reference tist of contacts These conlacts may be able to supply additional
lnfon'natlon or answer any subsequent query re!ating to !hat record . .

Terms and Condltlons &

Landmark Informallon Group lelled Terms and’ Condmons of Sale - . . . .

The lnformahon ln this Sitecheck Data Report is derh.ed frorn a number of statutory and nomstatutory sources. Whila every effort is made to ensure "

- accuracy, Landmark cannot guarantee the accuracy or completeness of such infermation or.data, nor to identify all the factors that may be relevant, If you

are a private individual using this report Landmark recommend that you discuss its contents in full with your professional advisor. It is essential to read th:s

’ report in con;uncﬂon with the Produr.t User Guide and your attention is drawn to the scope of the report secmon wnhln this guide,

Thu Sltecheck Data User gurde is avallable free of char@e from our websne www, gudmark—mfo:mauon,co uk

L@ Landmark lnforrnahon Group er:ted 2005. Al Rights Reserved. The copyright 6n the information and data and its format as contamed in this Sitecheck
Data Report {"Repert”) is the property of Landmark Information Group Limited (Landmark’) and several other Data Providers, Inciudmg (but notlimited to) .
Ordnance Survey, Brilish Geological Survey, the Enviranment Agency and English Nature, and must not be reproduced in whole or in part by photocépying
or any other. method, -except as allowed by Landmark's Terms and Conditions. The Report is supplled under Landmark's Terms and Conditions accepted by
* the customer. The Copyright, design rights and any other mmltectual ngh:s shall remain the exclusive property of Landmark and/or other Data Providers,
whose Copynght matenal has been included in this Report.. .

‘Report Reference: SCPRO-16353031-1-1 sitecheck v25,0 . o Page 2
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- Land to the West of Queens Road Brymbo- _-

Wrexham

. Sour'c_:‘e__s-; o

Cirrent Land Use

WastelLandfill'Si'tes:

Local Authonty Landflil Coverage ‘ -

Wrexham County Borough COLmCIi - Has supplled landfill data. Contact ref 2 ’

Hlstoncal Land Use

: '_Pdt'en'tialIy._Contar_ninative Uses -

Potentlal]y Contammatwe lndustrial Uses (Past Land Use)
. Rallways, Date ‘of mappmg 1879- 1963 co

. F{alrv.gays, Date ofrnappmg. 1879- 1963_

Report Referance SCPRO-16353031 '[ 1‘_,_ ~ sitecheck v25.0
Date: 21st Decamber 2005 T . S .
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V_Pathways‘and Reeept_oré,- o
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Land to the West of. Queens Road, Brymbo
Wrexham

_Sensitiv_it_y' _

Pathways

' Groundwater Vulnerablhty

B Siteche

Al

Summary of

Geologtcal Classnﬁr:.ahon Minor Aqmler (Variably permeable) - These can be fractured or potentially fractured rocks, which do not

.  have a high.primary permeablllty or other. formations of variable permeability mc!udlngrunconso[ldated deposits. Although not
-~producing large quantities of water for,absfraction, they are importat.t Tor local supplies and in supplying base flow to rivers, Soil

‘Classification: Scils of High Leaching Potential {U} - Seil informaiion tor resiored mineral workings and urban areas'is based on
fewer observations than elsewhere. A worst case vulnerability classification (H) assumed until proved otherwise, Map Scale:

hE 100 000, Map Name: Sheet 16 West Cheshire. Contact ref. 1

© Drift Deposns

" No

Extreme E-;lood_ing from Rivers or Sea without Defences.

No

"' Flooding fre'm Rivers or.Sea without Defences

No.

: Areas Benefiting from Flood Defences -
No I

* Flood Water Storage .'ﬁ\_reas o

No,‘ )
Flood Defences ' -

No

_ Report Reference: SCPRO-16353031 141 . sltecheckv25.0 -
' Date: 21st December 2005 S : S
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. | - Summary of ¢

g Land to the West of Queens Road Brymbo -

Wrexham

- Other antors.--

No T c ', e ' o

'

Brine Compensation Areas-

Coal Mining r\nbl:fpd nreds A _-.\ru RS SULTINNE _: ‘- A e me e aaae ) ,‘: :.. - ‘ . T ':r T

In an area whtch may be affected by coal mmmg activity. It is recommended that a coal mining report is obtained from the Coal
. Authonty Contact details.are included in the Useful Contacts sectlon of Ihrs report.. Contact ref: 5

Mminglnstablhty L : = !

- Inconcluswe Coal Mrmng

Radon Aﬂected Areas - '

Between 3% and 5%:-of homes are above the Acuon Level. Contacl ref: 6

' ; Radon Protectlon Measures .

Fu[l radon protectrve measures are necessary in the conslrucnon of new dwe[imgs or extensions. Contact ref: 4

'Potentral for Col!aps:ble Ground Stablhty Hazards A'

: ‘No Hazard

. _Potentm' for Compresslble Ground Stablllty Hazards B

- Low. Contact ref 4

- Potentlal for Ground Drssolutlon Stablllty Hazards =

No Hazard L

N Potentlal for Landsllde Ground Stabrhty Hazards

Very Low Contact ref: 4

. Very Low Contact ref 4 :

_* Moderate. Contactref 4 - . I RS . |

'Shallow Mlnmg Hazards

. Potentlal for Runnlng Sand Ground Stabil[ty Hazards

Potentral for Shrmklng or Swelllng Clay Ground Stablhty Hazards

. Law-Moderate.l Contacl_ ref: 4

Report Reference SCPRO-16353031 1 1 “sitechack v25.0., ‘ " Page 7
Date 21st December 2005, i . L AR —
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Current iLand Use

SyrET " “ “u-n‘;l i RIRTERY L
- _.Jﬁ" ﬁ J% L ,_ 11& ?

{iies ’{Lang ILBou

Licensed Waste Management Facliities (Locat]ons)

-|ri’au§r'la'i‘-i=,r‘ ass e s N DR
lntegrated Polluticn Controls T : : L . 0. 0.

Storage; fiHazardous Substanc '

_-;- ;&? f,_ ‘.“" % ‘. ,‘

- Local Au{honty Po!luuon Prevenllon and Contro! Enforcemenis

“BGS Recorded Mineral SIlBS _. ’ o e T o - o
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Floodlng from Rivers or Séa without Defences o '

Areas Benol mngifrom;Flood Def ences A 1 'Rié‘gg,; i %ﬁ&ﬁ?‘%”‘ﬁi;ﬁf ""@ -rw ff”ag 0;-;,1,3 St e‘O &QED%

Flood Water Slorage Areas

Natlonal Naiure Reserves

Ramsar Sltes :

. Natlonal Scemc Areas
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Summary-

Other Factors

: 250—500m 2

Potenﬁal lor Collapsnble Ground Slabillty Hazards
K & rond Stégillty Hazards 2

Shaﬂaw Mlmng Hazards
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. Sltecheck

Data

A Landmari” prodiuct

-Sources.

T ' . - L . ' . . Ref.  Search
Description- .~ . . _ - ‘ .. =~ No. ° Buffer

. Waste/Landfill Sites -

Llcensed Waste Management Facllttres (Landfdl Boundanes)

Works Bank, Brymbo Steel Works Lodge Brymbo LL11 5BT, Reference: 37002, Status Active, Industrial 1 0-250m

Waste Landfills, Positional Accuracy Posltioned by the supplier, Boundary Accuracy As Supplied. Contact
ref: 1 - :

Licensed Waste Management Facilities (Locatrons)

Bryrnbo Steel Works,Lodge, Brymbo LL11 5BT, Licerica Number: 37002 ‘Site Category Industrial Waste. 2 250-500m
Landfilis, Licence Status: Closed, IPPC Reference Not Supplxed Posmonal Accuracy Located by suppher
to within 10m. Contactref. 1 =. LT e

Locat Authortty Landﬁll Coverage _
Wrexham County Borough Councd - Has supp!led landfill data Contact ret 2
Loca! Authortty Recorded Landﬂll Sites", ‘ :

Bryn Malley Station® Road Brymbo, Wre>d1am Reference 6955/0014, Pasitional Accuracy Posmoned by 3. 0-250m
the suppher Boundary Quality: Good Contact ref; 2 . .

Reglstered Landf‘ll Sltes _

. Brymbo & Broughton British Legton, Bryn-Y-Ffynnion Road,Penycraig,Wrexham LChwyd, Reference: L40, 4 250-500m
Status: Cancelled, Positional Accuracy: Manually positioned to the road within'the address or location,
Boundary Accuracy Not Appﬂcable Contact ref: 1 - . .

On Site

Statutory Authorlsatlons

Local Authonty Pollution Preventron and Controts

. Clay Cotllery Lid, The Smelt Brymbo WREXHAM, PartB - Mmeral Industry Sector Reference: 5 250-500m

WMBCIHJBIOZIMS Status: Cancelled, Positional Accuracy: Manually possttoned to the address or
Iocahon Contact ref: 3 :

Dis'charge Consents -
Drscharge Consents

Brymbo Developments Lid, Brymbo Steelworks Brymbo Wrexham,” Trade Dtscharge Reference: .
CMO0100901; Version: 3, Status: New Consent, by Application (Water Resources Act 1991, Sectjon 88)
" Positional Accuracy: Located bysupp[rer 1o within 100m. Contact ref: 1

250-500m

Brymbo Developments Ltd Brymbo SteeMorks Brymbo Wre)d'nam Trade Dtscharge Reference
Cm010Q901, Verslon 2, Status Revoked Positional Accuracy Located bysupp]ler to wlthtn 10m. Contact

250-500m

ref1_

Potentially Contaminative Uses
Contemporary Trade Dlrectory Entries

Queens Cross, .Ralhuay Road Brymbo,Wrexham, Mot Teshng Cemres Status Actn.e Positionat [ 0-250m
Accuracr Automa'ucally positioned to the address

Lemaitre Vascular Ltd, Hanwd Road,Brymbo,Wrexham, Medical Equrpment Manufacturers, Status: - 7 0-250m
inactive, Posrttonal Accuracy: Manually positioned to the road within the address or location - ; -

_ Lemaitre Vascular, ,Cambrian House Railway Road ,Brymbo,Wrexham, Medical Equlpment
Manufacturers Status: Active, Positional-Accuracy: Automatically posatrorted ta the addrass

A Green, 2,Bryn Awel,Coed ¥ Felin Road,Brymbo,Wrexham, Coal & Smokeless Fuel Merchants & ’ 9 250-500m
Drstnbutors, Status: Active, Posmonal Accuracy: Automatlcaﬂy positioned lo the address

E Cunnah & Son Ltd " Bryn Haul, Black Lane Road,Pentre Broughton Wrexham Qil Fuel Distributors, - 250-500m
Status: Active, Positional Accuracr Automatically positioned to the address

250-500m

-]

Current Land Use

Directior

SE

- SE

: 5 %2

Report Reference: SCPRO-16353031- 1 1 sitechack v25.0 ‘ ’ Page 12

Date: 21st Docamber 2005




‘-‘ - - - - I_

' N

L .

&

- .

. Description = -~

I "-MiSc:'ellaheou's
BGS Recorded Mmera! Sites

Brymbo Steelworks Occs, Brymbo, Wrexham Clwyd, Status: Active, Reference 13210 Posmonal
Accuracy' Located by supplier to within 10rn Contact ref 4 .

Brymbo Colllery Brymbo Wrexham, CIWyd Status: Ceased, Reference: 14112, Positmnal Accuracy:-

Located by suppiler to within 10m. Contact ref: 4 -

- ‘(
e
r ! .
‘ Repurt Raference SCPRO-16353031 1-1 . sitecheck v25.0 . .

Date 21st Decamber 2005 -

‘ Sltecheck

Data

A Larderark® prochact

CurrentLand Use

Search
Buffer Dlre«_:tlon

250-500m 8
250-500m W.
- Page 13.
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- Sources:

R Mlmng of coal & fignite, Date of mappmg. 18'i9

Lo

Description

- Potentially Contaminative Uses |

-Hlstorlcal Tanks And Energy Fac:htles '
Potentxal Tanks Scale of Mapping: 1 2 5(}0 Date of Mappmg 1967 - 1984
Tanks, Scale of Mappmg 1:2, 500 Date of Mapping: 1984
Tanks, Sca1e of Mapping: 1 2, 500 Date of Mappmg 1976

E Tanks Scaie of Mapping: 1:2,500, Date of Mapping: 1986

Potentlaily Contarnmatwe Industnal llses (Past Land Use).‘ '

‘_Ratlways Date of mappmg 1879-1963 -
Rallways Date of mapplng 1879*1 963

. Factory or works use not spec:fed Date of mapplng 1963—1 991

Metal castlnglfoundries Date of mapp:ng 1879- 1938 ;
Heap, unknown constttuents,.Da_te of_mappmg. 1879
Cemetery or Graveyard, Date of. mapping: 1879

 Mineral railway, Date of mapping: 1876- 1963

Mining of coal & lignite, Date of mappmg 1879

S 'Mmeral rallway. Date of mapping:- 1900-1963

Heap, unknown constltuents Date of mappmg 1879- 1900 ’

’ Mmeral railway, Date of mapping: 1879 o
Heap, unknown canstttuents Date of miapping: 1992 -
Mmlng of coal & lngmta Date of mapplng 1879

. Qil; petroleum & gas rer ining & storage Date of mapping: 1879
v Mining-of cual&l:gmte Date of mapping: 1900-1964

. Heap, unknown constxtuents Date of mappmg 1879,

Ratlways Date of mapptng 1879~1963

-Mlnera! rallway, Date of mappmg 1879~ 1963

= Ceme!ery or Graveyard Date of mappmg 1879
M'.neral railway,. Date of mappmg 18791 863, -

Mlmng of coal & hgmte Date of mappmg 1879

Mlmng of coat & Ilgmte Date of mapping: 1879 1900'

* Mineral raiiway, Date of mappmg 19{10 1964

; Mlnlng of: coal & i:gnlte Date uf mappmg 1879 1938 .

: ,'"General quarrymg, Date of’ mappmg 1900

. Mineral faitway, Date of mapping: 1900-1938

: Mining of coal & lig'nite, Date bﬂ mépping: 1879

'Potentlally Infilled Land

,‘_-"lPotentlally lnf'{led Land (Non-Water)
" “Unknown Filled Ground (P, quany ‘elc), Date of Mapping: 1991

: Unknnwn Fllled Ground {Pit, quarry etc) Date of Mapping: 1992

" Unknown. Filled Ground (Plt quan'y etc) Date of Mappmg 1992

'_:Report Rafarence‘ SCPRO—16353031 1- 1 S sitachack v25 0:

Data 21 st December 2005 -

_-Siteches

Ref:

No.

11
12

13-

14

15

18.
A7
18
- 19

120

21

22
23

24

25

26°
27.
28

© @ N6 ot oA W

A Landma

Historical Land !

Search
Buffer Di

0-250m
250-500m
250-500m
260-500m

Cn Site
On Site
0-250m
0-250m
0-250rh,
0-250m
0-250m
0-250m
0-250m
0-250m
0-250m

- 0-250m

0-250m

260-500m
250-500m
250-500m
250-500m
250-500m
250-500m
250-500m
250-500m

250-560m

250-500m
2580-500m
250-500m.
250-500m

_ 250-500m°

250-500m

*0-250m
0-250m-
250-500m

Page 1
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. DeScription

Potentrally Infilied Land: (Non-Water)

Unknown F:lled Ground’ (Plt quarry etc), Date of Mapping: 1991

- Unknown Filled" Ground (Pit, quan'y etc), Date of Mappmg 1992 -
- Unknown Filled Ground {Plt quarry etc), Date of Mappmg 1991

Unknown Filled Ground {Pit quany etc) Dale of Mappmg 1991 )
Unknown Fllled Ground {P:t quarry etc), Dale of Mapping: 1992 .
Unknown Fllled Ground (Prt quany etc) Dale of Mappmg 1991
Potentra;]y inf‘ Iled Land (Water)

Unknown Friled Ground (Pond marsh nver stream dock etc) Date of Mappmg 1963

Raport Reference: SCPRO—16353031 1- 1 . o sitecheck v25.0.
Date 21st December2005 . SR : . , CL

ll Sitechec

Dx

Hlstorlcal Land L

Ref,
No...

2%

30

o ay

Search
Buffer Dir

250-500m
250-500m

| 250-500m
250-500m

250-500m
250-500m:

0-250m

" Page 16
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| Sitecheck‘é
Data

A Lanchrak” proeduct

Historical Land Use

Map Details

The following maps have been analysed for Historical Tanks and Energy Faciiities,

t12 500 T e e s

Rt it

National Grld T sJ308y 1962

National Grid
R e
National Grid '
NAUONANG N Cbr o B R A i S b i
National Grid )
ENtiONAl GO T St o TR N o

National Grid J3053 1986

The following maps have been analysed for Potentially Contaminative Uses and Potentially Infilled Land information.

EDenDighs hiroy i Jas )

AL

ational Grid

National Grid

Report Reference: SCPRO-16353031-1-1 sitacheck v25.0 Page 17
Date: 21st December 2005
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. Sltecheck

Data
L-“‘k‘m
SenSItMty
| Pathways and Receptors
| Search:
Dascription_ ‘Buffer  Direction
Pathways

Groundwater Vuinerability

Geological Classlfcahm Minor Aquifer (Varlably permeable) - These ¢an be fractured or patentially
fractured rocks,; which do not have a high primary permeability, or other formations of variable permeabiiity

. including unconsolidated deposits. Although not producing large quantities of water for abstraction, they are
important for focal aupplies and in supplying base flow to rivers, Sall Clasaification: Soils of High Leaching
Pptential (1) - Soll information for restored mineral workings and urban areas Is based on fewer
chéervations than alsewhsore. A worst case vulnerability classification (H) assumed untll pruved omermse

Map Scala’ 1:100,000, Map Name Shest 18 Wes1 Cheshire. Contact ref: 1

Drift Deposits
No . .
Extreme Floading from Rivers or Sea without Defences
" No i .
Flooding from Rivers or Sea without Defences
No
Areas Banefiting from Flood Defences
No - ' .
Flood Water Storage Areas
No o
Fiood Defences
No

On Site -

N/A
N/A
N/A
NIA
NA

NIA

Page 19
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A__BA

L ' BT N . .
. . . . I_" N .

R . . l.'

'Pathways-aﬁd Rég:_eptor‘s_ L
v D_escribtion s |

Ehvirénméﬁtauy:Se‘nsi_tiye Receptors

Nearest Surface Water Feature’

;‘0—250m."

Roport Reference: SCPRO-16363031-1:1 . sitacheck v25.0
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_ Sltecheck

H

i Data|
. wm
' Other FactorC;
e - o Search
I- Description . o " Buffer  Direction
l- . Brine Compensation Areas. , ' .
c No ' . . : ' A
- Coal Mining Affected Areas |
l In an area which may be affected by coal mining acthity. I is recommended that a coal mining report Is On Ste -
- cbtained from the Coal Authority. Contact details are included In the Useful Contacts section of this report.. :
Contact ref: 5 .
I ‘Mining Instablhty . ) A
- ‘ -InconclusiveCoa!Mlnmg - S ' T : Onsite -
oo Radon Affected Areas A E )
I :  Between 3% and 5% of homes are above the Action Level. Contact ref: B } On Sito -
Radon Protection Measures ‘
|- . ' Fm..;n adon protective measures are necessary In the cansinicton of ew dwelings of extensions. Contact . OnSite. .
Patential for Collapslble Ground Stabillty Hazards
. NoHszad = . . _ : NA
I Potential for Comﬁresslbleﬁround Stability Hazards o
- Low, Contact ref: 4 -~ L C - - On Sita w
I. Moderats. Comtact ref: 4 - ' - S R 0-250m s
_ ' Potential for Ground Dissolution Stabllity Hazards ‘ ' ) -
o . NoHazard - S N
- I .. * Potential for Landstide Ground Stabllsty Hazards o
R - Moderate. Contactref. 4 - . T : : . OnShe -
IR _ Moderate. Contact ref: 4 : Lo , 0-250m SE
I E -Potentlal for Runmng Sand Ground Stablhty Hazards _ . '
o | Verylow.Contactref4 - . o . . On Site sw
" Verylow. Comactrsf:4 ' ' o L 0-250m N
' I »  Potential for Shrinklng or Swellmg Clay Ground Stabillty Hazards
o " Very Low. Comact ref: 4 ' . o RS S " Onsie . .
I‘ _ . Verylow.Contactret4 . - . . . - . o280m’ E
Shallow Mining Hazards' . . - , S !
. LowModerate, Contactief:4° . SR ; -~ .onshe .
l = .Low-Moderate Contactref4 L L “0 gl2s0m E
* . Report Refersnce: SCPRO-18383031-1-1 skachack v25.0- o . Paga 22
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1 Sitecheck
_ .. Data

A Landmaalc prockact

Useful lnformatlon

Useful Information .

Reg!stered Landfill Sites o
At preserrt na conplets national data set exists for landfil sita boumlades. themfora & paint grid refomnce provided by the data suppjier, is’
used for some fandfill slites. in certain cases the point grid references supplied provide only an approximata position, and can vary fram the .
sfta entrance to the cantre of the site. Where the exact position of the sits is unclear, Landmark construct either a 100 metre or 250 metra .
"buffac” around the point to wam of the possibla presenca of landfill. The size of this ‘buffes’ reiates to-the pesitional accuracy that can be,
atirfbuted to the sits. The "buffer” is shown on the map a5 an orange cross-tatched circle and is referred to in the map legend as a Potential
Landfill Buffer, Whera actual boundaries dre available, the fandfilf srta area is shownonthe map as a red dlagonai hatched polygon and

referred to in tha map bgend as Reghstered Landﬁfl Gits.

. Local Authonty Reccrded Landfifi Sites

Loca) Authority landﬁ!l data a0 ‘ourced from individusl locﬁl aum:;rlﬁes mat were able !o prmnde mfom:ancn on sa!&c operaﬂng prior to lhe '

. introduction of the COntrol of Pouuﬂon Ad (COPA) in 1874,
' Appropriate aulhom!as are Ixs!ed under Local Auﬂ;orfty Landfil Cavemge with an mdlcaﬂm of whether or nol they were able to make landfm

data avaliable. Detalls of any records Identified are disciosed. You should be awara that if tha local authority ‘Had landfilf data but passed It to
the relavant snmronmant agency’ it does not necassarﬂy mean ihat local auﬂmrﬂy landﬂll datals indudsd in our other Landfill datasats,

ln addnion # no data has baen made avallabia for all or parl of lhe saamh area, you shoukl be aware 1hat a negative response under ‘Local

Authority Recorded Landﬁll Sites’ cloes nut naeessaniy conﬁxm mat no local authority Iandfills axlst.

’ Mlnmg Instabllity Data -
" The Mtning instabiltty data was obtained on Ucenoe from Ove Arup & Partners Limtted (for fusther :nformaucn contact

o minjrigy review@arup.com}. Ne reproduction or further usa of such Data is to be made without the pricr written consent of Ove Arup &

- Partners Limited. The Information and data supplied In the Product are derived from publicly available records and other third party souUrces
* -and neither Ove Arup & Parhm nor Landmark warrant the accuracy or cnmp!atmess of such lnfnrmatlcn ordata; -

Ermmnment ' ‘ g E P:"'\"Wn'
Agcncy : E Scottish Environmient
. o - Protection Ageney.:
' IE"' oL British'
COAL S Geological Survey
’ . . MATURAL ENVIRONHENT RELEALEH COUNW
RaportRefemn:e' SCPRO-15353031 11 - ai@oche@ikvﬁ&,&? . Paga 23
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Contact Name and Address_

- PO Bax 544 ] ' " Telephone 08708 506 508
" Rotherham .

" LL11-1WL

© LL13 82E

.. British Geological Survey - = a " Telephone 0115 936 3143
ep

. Nottingham L
- NG125GG

' ) . . - - ’
""The Coal Authority Mming Report Serwce , , ‘ : T
* 200 Lichfield Lene - . ) o e *" Telephone 0845 7626848

- Noftirghamshirs - .~ -
" NG18 4RG

: _Health. Protectlon Agency

+ . Dideot ) i ’ - L i T Fax 01235 833891
- | Oxfordshire . T b : o .

B OX110RQ "

Other Contacts

- X-press Legal Services Limlted . . ) :
_ 10 Friars Court . . . . Telephona 019256 577377

~ WAT1EN
Y xsen +d.comi

Repoit Reference: SCPRO-18353031-1-1 - shtacheckv280' . - . : - Pagezs
Dato: 21st December 2005 - o . .- .

Data

A ummn

Useful Contact=

Environment Agency Natlonal Customer Contact Centre- (NCCC)

Templeborough

$60 1BY.

: I y -ag oV,

Wrexham 00unty Borough Councll _

Lampet Strest : : Telephone 01978 292000
Gulidhall . : ' Fax 01978 292502
Wrexham - N -
Ciwyd

mMmﬂm

Wrexham County Borough Council Environmental Health Department

Croan Bulidings Telaphone 01978 297038
P O Bax 1207 _ - : . Fex 01978 282502
Chwyd

British Geologlcaj Survey Enquiry Servuce'

Kingsley Durtham Centre . .. t Fax 0115 9368 3276

Nottinghamshdre
mmmnﬁ.awh
-Mansfleld

et

Chilton S . Telephone 01235 831600

Please note that the Emdrmment Agencyl SEPA hava a cha:glng poncy in place for enqulnes

Warrington o ) ' R ) Fax 01925 574216

Sltecheck%
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APPENDIX E
Borehole Logs




Borehole 1
Depth (m) Strata
0.00-1.40 Made Ground (Railway Ballast?)
1.40-2.00 CLAY
2.00-5.50 Grey MUDSTONE
5.50-11.50 Broken Ground
11.50 -18.00 MUDSTONE
18.00 - 19.00 Broken Ground

Notes
1. Air flush lost at 5.50m but quickly regained.
2. At 19m rods became stuck in squeezing mine workings, hole abandoned.
3. No groundwater seepage encountered.

Borehole 2
Depth (m) Strata
0.00-0.80 Made Ground (Railway Ballast?)
0.80-2.20 CLAY
2.20-10.0 Grey Mudstone
10.0-11.20 COAL
11.20 -20.0 Grey MUDSTONE
20.0-20.80 COAL
20.80-30.0 MUDSTONE with Siltstone bands

Notes
1. No groundwater seepage encountered.




Depth (m)
0.00-0.80
0.80-1.20
1.20~2.80
2.80-5.50
5.50-6.50
6.50-9.50
9.50-10.5

Notes

Borehole 3
Strata
Made Ground
Coarse SAND and GRAVEL
CLAY
Light Brown MUDSTONE
Grey MUDSTONE
Broken Ground

Solid Drilling

1. No groundwater seepage encountered.
2. Lost flush at 6.50m.



Depth (m)
0.00-1.40
1.40 -2.80
2.80-4.10
4.10-8.60
8.60 - 9.50
9.50-15.0
15.0-16.20
16.20 - 17.30
17.30 - 17.60
17.60 —24.0
24.0 - 24.50
24.50-30.0

Notes

Borehole 4
Strata
Made Ground
CLAY
Light brown Mudstone
Grey MUDSTONE
COAL
Grey MUDSTONE
COAL
Grey MUDSTONE
COAL
Grey MUDSTONE with Siltstone bands
Loose COAL

MUDSTONE

1. No groundwater seepage encountered.




Borehole 5
Depth (m) Strata
0.00 - 0.60 Made Ground
0.60-3.0 CLAY
3.0-4.50 Loose COAL
4.50-7.0 Grey Mudstone
7.00-9.0 Light brown MUDSTONE
9.0-12.80 Grey MUDSTONE
12.80-13.90 COAL
13.90-17.0 Grey MUDSTONE
170-174 COAL
17.40 - 24.0 Grey MUDSTONE with siltstone bands
240-244 COAL
24.4 -30.0 Grey MUDSTONE

Notes
1.

No groundwater seepage encountered.



Depth (m)
0.00-1.30
1.30 -4.00
4.00-5.40
5.40-9.00
9.00 — 14.50
14.50-15.10
15.10-22.0
22.0-24.00
24.0-25.0

Notes

Borehole 6

Strata

Made Ground

CLAY

Loose COAL

Light brown Mudstone
MUDSTONE

COAL

Grey MUDSTONE
Broken Ground

Solid Drilling

1. No groundwater seepage encountered.
2. Lost Returns at 24m.

Borehole 7
Depth (m) Strata
0.00 - 0.40 Made Ground
0.40-7.0 CLAY
7.0-10.0 Light brown Mudstone
10.0 - 13.60 Grey MUDSTONE
13.60 — 14.50 COAL
14.50 - 23.0 Grey MUDSTONE
23.0-24.80 COAL
24.80-30.0 Grey MUDSTONE

Notes
1. No groundwater seepage encountered.




Depth (m)
0.00-10.50
0.50-3.8
3.8-5.0
5.0-5.50
5.50-7.50
7.5-8.5

Notes

Borehole 8

Strata

Made Ground

CLAY

Light brown Mudstone
VOID

BROKEN GROUND

Solid Drilling

1. No groundwater seepage encountered.
2. Lost Returns at 5Sm.

Depth (m)
0.00-0.50
0.50-4.0
4.0-5.50
5.50-6.50

6.5-7.5

Notes

Borehole 9

Strata

Made Ground

CLAY

Light brown Mudstone
VOID

Solid Drilling

1. No groundwater seepage encountered.
2. Lost flush at 5.50m air blowing up BH 8.




Depth (m)
0.00-0.20
0.20-1.0
1.0-1.20
1.20-4.50
4.5-5.0
5.0-10.3
10.3-143
14.3-14.90
14.90-23.5
23.5-25.5
25.5-30.0

Notes

Borehole 10

Strata

Made Ground
CLAY

Sandstone boulder
VERY Soft Drilling
Loose COAL

Light Brown Mudstone
Grey MUDSTONE
COAL

Grey MUDSTONE
COAL

Grey Mudstone

1. No groundwater seepage encountered.




Depth (m)
0.00-0.50
0.50-1.80
1.80-2.0
2.0-40
4.0-5.70
5.70 - 6.00
6.0 -8.50
8.5-9.40
9.4-10.0
10.0-10.4
10.4-20.0
20.0-21.10
21.0-30.0

Notes

Borehole 11

Strata

Made Ground
CLAY

Sandstone

Light brown Mudstone
Grey MUDSTONE
COAL

Grey MUDSTONE
COAL

Grey MUDSTONE
COAL

Grey Mudstone
Loose COAL

Grey Mudstone

1. No groundwater seepage encountered.




Borehole 12

Depth (m) Strata

0.00 -0.40 Made Ground
0.40-2.0 CLAY

20-50 Light brown Mudstone
50-6.20 Grey MUDSTONE
6.20-7.10 COAL
7.10-15.50 Grey MUDSTONE
15.50-16.0 COAL

16.0-17.0 Grey MUDSTONE
17.0-17.3 COAL

17.3-22.0 Grey Mudstone
22.0-23.10 Loose COAL
23.10-30.0 Grey Mudstone
Notes

1. No groundwater seepage encountered.

Shaft Photos




APPENDIX F
Trial Pit Logs




TRIAL PIT 1

Depth (m) Strata

0.00-0.40 Loose to medium dense dark grey brown sub angular fine to
medium GRAVEL mainly of ash and clinker (MADE
GROUND)

0.40 - 0.90 Loose light to mid brown slightly gravely SAND gravel is fine
to coarse and sub angular (MADE GROUND)

0.90 —-2.50 Loose grey sub angular coarse GRAVEL of slag with a little
cobble in a sand to medium gravel matrix and occasional small
boulder MADE GROUND)

2.50 - 4.00 Soft becoming firm to stiff orange brown and grey silty CLAY

with some mudstone gravel mix of glacial till and weathered
bedrock Becoming with much gravel with depth (possible
MADE GROUND?)

Notes
1. No groundwater seepage encountered.
2. Sides of pit stable.







Depth (m)

0.00-0.30

0.30-0.70

0.70-1.20

1.20-3.30

3.30-3.50

3.50-4.00

Notes

TRIAL PIT 2

Strata

Loose dark grey gravely silty SAND with a trace of coal
(MADE GROUND)

Loose light to mid brown slightly gravely fine SAND gravel is
fine to medium sub rounded (MADE GROUND)

Loose to medium dense brown grey sandy sub angular fine to
coarse GRAVEL of slag with a little cobble (MADE
GROUND)

Firm to stiff light grey sub angular fine to medium GRAVEL in
a clay matrix becoming gravel sub angular to platy fine to
coarse with some cobble in a clay matrix (COLLIERY SPOIL)

Soft light grey CLAY with some mudstone gravel (COLLIERY
SPOIL)

Soft orange brown and grey mottled gravely CLAY (Possible
GLACIAL TILL)

1. Colliery spoil slightly damp and becoming unstable.
2. No groundwater seepage.



TRIAL PIT 3

Depth (m) Strata

0.00-0.10 Ash and Clinker

0.10 - 0.90 Loose to medium dense dark brown gravely SAND gravel is
generally fine to medium sub rounded to sub angular (MADE
GROUND)

0.90-1.70 Loose light to medium brown gravely fine to medium SAND
gravel is sub rounded fine to coarse (MADE GROUND)

1.70 - 1.80 Soft orange brown CLAY

1.80 —4.00 Soft orange brown and grey gravely CLAY (possible
GLACIAL TILL)

Notes

1. No groundwater seepage encountered.
2. Sides of pit stable.
3. Surface to dark brown sand slopes towards Brymbo Road.
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TRIAL PIT 4
Depth (m) Strata
0.00-0.70 Loose to medium dense dark brown and black sandy GRAVEL

mainly of ash and clinker (MADE GROUND)

0.70-1.70 Loose brown and grey brown coarse GRAVEL to COBBLE of
sub angular slag in a brown sandy matrix, becoming a brown
sand with some gravel (MADE GROUND)

1.70 - 3.30 Firm to stiff orange brown mottled grey CLAY with a little sub
rounded gravel (GLACIAL TILL)

Notes
1. No groundwater seepage encountered.
2. Sides of pit stable.
3. Large boulder at base of pit.







TRIAL PIT 5

Depth (m})

0.00 - 0.50/0.90

0.50/0.90 - 1.70

1.70 - 3.60

3.60-4.00

Notes

Strata

Firm orange brown and grey gravely CLAY (HEAD/Possible
MADE GROUND?)

Firm to stiff orange brown mottled grey CLAY with a little
gravel (GLACIAL TILL)

Stiff grey mottled brown silty CLAY with a little mudstone
gravel {Completely Weathered Bedrock)

Weak grey thinly bedded MUDSTONE in a clay matrix
(Slightly Weathered Bedrock)

1. Slight groundwater seepage at 1.70m.
2. Sides of pit stable.






TRIAL PIT 6
Depth (m) Strata
0.00-1.50 Dense grey sandy sub angular to platey fine to coarse

GRAVEL/stiff grey silty CLAY with a little gravel (MADE
GROUND - Derived from Colliery Spoil)

1.50-2.30 Traces of brick masonry and slag cobbles (Possible old
Culvert)

Notes
1. No groundwater seepage encountered.
2. Sides of pit stable.
3. Pit excavated for soakaway test, abandoned when old culvert encountered.






TRIAL PIT 7
Depth (m) Strata
0.00 -2.00 Firm to stiff brown and grey silty CLAY with a little fine to

coarse gravel of mudstone (MADE GROUND - Derived from
Colliery Spoil)

2.00-2.50 Loose dark brown SILT with a little coal (OLD TOPSOIL)

2.50-2.80 Soft orange brown sandy silty CLAY with a little gravel
(Weathered GLACIAL TILL)

Notes
1. No groundwater seepage encountered.
2. Sides of pit stable.
3. Pit dimensions 0.60m wide, 1.80m long and 2.80m deep.

Time | Depth Of water (m) | Fall (cm) | Cumulative Fall (cm)
0 0.605 0 0

1 0.625 2 2

2 0.645 2 4

3 0.655 1 5

4 0.67 1.5 6.5
5 0.68 1 7.5
6 0.685 0.5 8

7 0.7 1.5 9.5
8 0.71 1 10.5
9 0.715 0.5 11
10 0.72 0.5 11.5
15 0.755 3.5 15
20 0.78 2.5 17.5
25 0.815 3.5 21
30 84 2.5 23.5
60 0.97 13 36.5
96 1.03 6 42.5
131 1.15 12 54.5
224 | 1.38 23 77.5




Depth (m)

0.00-0.30

0.30-1.90

1.90-2.90

Notes
1.

TRIAL PIT 8

Strata
Loose brown clayey SILT with roots (TOPSOIL)

Firm orange brown CLAY with a little gravel (Weathered
GLACIAL TILL)

Firm to stiff grey brown silty CLAY with some fine to coarse
platey mudstone gravel (Completely Weathered Bedrock)

No groundwater seepage encountered.

2. Sides of pit stable.
3. Pit dimensions 0.60m wide, 1.80m long and 2.90m deep.

Time | Depth Of water (m) | Fall (cm) | Cumulative Fall (cm)
0 0.45 0 0

1 (.46 1 1

2 0.465 0.5 1.5
3 0.47 0.5 2

4 0.48 1 3

5 0.48 0 3

6 0.485 0.5 3.5
7 0.485 0 3.5
8 0.49 0.5 4

9 0.49 0 4

10 0.495 0.5 4.5
15 1.51 1.5 6
20 0.52 1 7

25 0.525 0.5 7.5
30 0.55 2.5 10
64 0.59 4 14
184 ]0.715 12.5 26.5




Depth (m)

0.00-0.90

0.90-1.20

1.20-2.30

2.30-2.90

Notes

TRIAL PIT 9
Strata

Loose dark brown slightly gravely silty SAND mainly of ash
and clinker (MADE GROUND)

Loose mid brown gravely SAND gravel mainly slag (MADE
GROUND)

Soft becoming firm to stiff orange brown mottled grey CLAY
with a little gravel (Weathered GLACIAL TILL)

Weak grey thinly bedded MUDSTONE in a clay matrix
(weathered BEDROCK)

1. No groundwater seepage encountered.

2. Sides of pit stable.

3. Soakaway test carried out in pit starting level 1.06m, no fall in level in one
hour and twenty minutes.




Depth (m)

0.00 - 0.40

0.40-1.30

1.30-2.50

2.50 -4.20

Notes

TRIAL PIT 10
Strata

Loose dark brown gravely SILT gravel is mainly sub angular
coarse (TOPSOIL)

Firm quickly becoming firm to stiff light brown mottled grey
CLAY with a little gravel (Weathered GLACIAL TILL)

Firm to stiff dark grey mottled orange brown CLAY
(Weathered BEDROCK)

Very weak becoming weak dark grey slightly carbonaceous
very thinly bedded fissile MUDSTONE with occasional clay
layers, excavated as a platey fine to coarse gravel with a little
clay/silt matrix (BEDROCK)

1. No groundwater seepage encountered.

2. Sides of pit stable.

3. Trial pit excavated into side of slope, base of pit approximately 1.5m below
top of embankment level.






Depth (m)

0.00-1.80

1.80-2.10

2.10-2.70

2.70-3.70

Notes

TRIAL PIT 11

Strata

Firm brown sandy silty CLAY with much sub angular to sub
rounded fine to coarse gravel with a little cobble and traces of
brick and pottery (MADE GROUND)

Dark brown slightly clayey SILT with a little gravel (OLD
TOPSOIL LAYER)

Firm orange brown silty gravely CLAY (Weathered GLACIAL
TILL)

Firm to stiff/stiff grey mottled orange brown silty CLAY with
some fine to coarse gravel and a little cobble with depth
becoming much gravel and a little cobble (weathered
BEDROCK)

1. No groundwater seepage encountered.
2. Sides of pit stable.







EXCAVATION IN LOW POINT
Depth (m) Strata

0.00 - 2.00 Brown gravely silty SAND with old beer barrels, tyres,
boulders, bottles, plastic (MADE GROUND)

2.00-2.10 OLD TOPSOIL LAYER










Location of Trial Pits and Boreholes

BH/TP No | E N

BH 1 29821 | 53633
2 29821 | 53640
3 29801 | 53663
4 29798 | 53688
5 29790 | 53705
6 29778 153729
7 29770 | 53748
8 29783 | 53746
9 29787 | 53748
10 29771 | 53765
11 29785 | 53717
12 29804 [ 53639
TP 1 29743 [ 53727
2 29761 {53717
3 29780 § 53699
4 29805 | 53663
5 29822 | 53670
6 29774 | 53775
7 29780 | 53765
8 29779 | 53751
9 29808 | 53665
10 29809 | 53654
11 29767 | 53743
Exc 29760 | 53752
Shaft 29764 [ 53665




APPENDIX G

Soakaway Test Results



Time |[Depthof | Head of
{Mins) Water Water
0 0.61 2.20
0.5 0.61 2.19
: 20 2% Queens Road, Brymbo, Wrexham
w_ wa w“w TP7 Test 1
5 0.68 212 00/00/07
6 0.69 2.12
7 0.70 2.10
8 0.71 2.09
9 0.72 2.09
10 0.72 2.08 .w. 2.50
15 0.76 2.05 e
20 0.78 2.02 B 2.00 {~=0an
25 0.82 1.99 £ = o
30 0.84 1.96 el 50 1
60 0.97 1.83 o o]
96 1.03 1.77 o
131 1.15 1.65 2 1.00
224 1.38 1.42 u—
(o]
©T 0.50
©
[
I 0.00
< [ —_ [\ (%]
<o [\=] 5 o
= ] <
Time (minutes)
Depth Length Width Head at 75% Vol| Head at 25% Vol | Water depth(t=0)| Effective Area Vp75-Vp25 Adjsutment Factor * 175 125 Infiltration
(m) {m) {m) {m) {m) (m) Ap50 m2 Volume of water m3 {mins) {mins) rate m/s
2.80 1.80 0.60 1.646 0.55 2.20 6.348 1.600 0.30 130 531 1.048E-05

* with gravel filter adjustment factor = 0,30, with no filter=1.0




Time |Depthof | Head of
(Mins) Water Water
0 0.45 2.45
0.5 0.46 2.45
1 0.46 2.44
: o2 o Queens Road, Brymbo, Wrexham
3 047 | 243 TPS8 Test 1
5 0.48 242 00/00/07
6 0.49 2.42
7 0.49 242
8 0.49 2.41
9 0.49 2.41 — 250
10 0.50 2.41 »w 7 —looog i
15 0.51 2.39 o a
20 0.52 2.38 @ 200
25 0.53 2.38 £
30 0.55 2.35 ..r-.\ 1.50
60 0.59 2.314 Q
184 0.72 2.19 ©
< 1.00
L)
o
T 050
o
D
L 0.00
o (=) — [\ [¥S]
[ (=] 5 <
(e o] (]
Time (minutes)
Depth Length Width Head at 75% Vol| Head at 25% Vol | Water depth(t=0)| Effective Area Vp75-Vp25 Adjsutment Factor * 175 t25 Infiltration
(m) (m) {m) (m) {m) (m) Ap50 m2 Volume of water m3 (mins} {mins) rate mis
2.90 1.80 0.60 1.838 0.61 2.45 6.960 1.786 0.30 521 1703 | 3.61BE-06

* with gravel filter adjustment factor = 0.30, with no filter= 1.0




APPENDIX H

Photographs of Shaft
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APPENDIX 1

Physical Test Results




LABORATORY RESULTS - Chemical Analysis

Project BRYMBO ROAD, BRYMBO, WREXHAM

Project No: PNO71629
Sample Sulphate Chloride
e In Soil Loss In Soil_-
Hole Depth | Type| Sample| Description In oM [Organic| on n
(Specimen Ref Acid | Water | vwater C iti Acid J Water
Depth) Soluble| Saluble ontentlgniticn Selublef Safubl Water
“"’ % gft gl % % Y% g/l gfi
TP4 1.70] D |NC7441(Brown, grey sandy slightly gravelly 0.03 6.96
£1.70 SILT/CLAY* (0.04)
TP5 0.90f D |NO7442|Brown sangy gravelly CLAY* 0.05 7.08
{0.90 (0.08)
0.50] D |[NO7443|Brown sandy gravelly CLAY™ 0.04 6.02
(0.50 (0.05)

Remarks Tesis performed in accordance with BS 1377; Part 3: 1990

Sulphate reported as SO3, results in brackets reported as SO4

N
~—]




| 1t ABORATORY RESULTS - Classification and Strength

, Project BRYMBO ROAD, BRYMBO, WREXHAM

Project No: PN071629

' ] Sample Classification Strength
i L
Hole Depth | Type| Sample} Description |
{Specimen| ‘Ref Symha P v L W p w Test Yb 63 0'1 _03 Cu c,‘\vg
Depth) (»425) (p,) {1y
} m % | % | % | % Maird | kNid| ki | kiod | ki
lTPa 1.70] D |NOT441 Browh, grey sandy slightly gravelly CH 30 | 53] 23 30
(t.70 SILT/CLAY* Tl aw)

TP5 0.90| D |NO7442|Brown sandy gravelly CLAY™ . MH 23 | 52 | 29 26

' {0.90 {5%)

Remarks Tests performed

in accordance with BS 1377; 1980

AN
~

e




APPENDIX J

Chemical Test Results
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ALcontrol Geochem O fanor Rt ot Mamer o)

Hawarden
Deeside -
CH53Us -

Tel: (01244) 528700
Fax: {01244) 528701 5‘
email: mkt@alcontrol.couk - - )
website: www.alcontrol.co.uk .

Ground Solve
Unit 7

Weil House Bams
Chester Road

Bretton
CH4 0DH ATTN: Mike Scott
CERTIFICATE OF ANALYSIS
Date: 28 September, 2007
Our Reference: 07/14268/02/01
Your Reference: BRB 001
Location: BRYMBO ROAD, BRYMBO, WREXHAM

A total of 12 samples was received for analysis on Friday, 17 August 2007 and -
completed on Wednesday, 26 September 2007. Accredited laboratory tests are defined

in the log sheet, but opinions, interpretations and on-site data expressed herein are

outside the scope of ISO 17025 accreditation. We are pleased to enclose our final

report, it was a pleasure {0 be of service fo you, and we look forward to our coniinuing
association.

Should this report require incorporation info client reports, it must be used in its entirety
and not simply with the data sections alone.

We are accredited io MCERTS for sand, clay and lcam/topsoil, or any of these
materials- whether these are derived from naturally occurring soil profiles, or from
filllmade ground, as long as these materials constitute the major part of the sampie.
Other coarse granular materials such as concrete, gravel and brick are not accredited if
they comprise the major part of the sample.

-Signed

\Cg\g—ts\

Customer Services Customer Services Customer Services Customer Services

. Diane Whittlestone Jané Sevmour David O'Hére Caroline Suttie A %

Valid if signed by any of the above signatories. ' WCERE

&
f22
Compiled By O/ ”“‘5
1291

TESTING
Sarah Broadbent GROUP

Aloortrol Ceochem B8 2 trading divisdion of ALcentrol UK iimized,
Reqiszered Uffice: Templeborough House, ME Close, Rotherham, S50 182, Registered in England and ‘Wabes No. 4057291
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>_.no=:o__ Geochem

TEST SCHEDULE
JOB NUMBER : 07/14268/02 BATCH NUMBER : 1 . Numeric values indicate
CLIENT : Ground Solve CLIENT REF/CODE : BRB 001 additional scheduling
CONTACT : Mike Scolt ORDER NUMBER : BRB 001 - * Indicates test subcontracted
DATE OF RECEIPT : 17/08/07 TURNAROUND : 10 days

LOCATION : BRYMBO ROAD, BRYMBQ, WREX

UKAS Accradiied 2 AR ARAralaRs Y 1lv il |y
Sl E E| £ g 3 21 8| e J Z 9
f s v | g 2o |sigeeigleiali|ly gl elE|2|5l3|5| 8 R 22l 1d 82
z 2 = 8 = ol 3Ce) Y| 2| sBR |z 8| |39 | |2 E|F 2B Eig|c|e@
2 3 < E 2 12l eP5 8|2 32|zl a|sl8|B 258|852 05|88
z 3 N EAE-A R BN AR A B AR R R S R E T R B Rl T I R R R e
2 < Gl 2 x1 @ L clgla| @l S 2| < 2
. 215 5| 5° NERHHEERUNEEEE
& [ 1P 1 JAR 2509 | 0.00-0.40 SOLID x| x| x X Xt xtxl a2l x| x| xlxl|x|x|lxlxtx!x|x]|x
o TP 1 JAR 250g| 0.00-0.40 SoLD X | X X1 X
w |3 1P2 JAR 250q | 0.00-0.30 SOLID X4 x| X X X | x]x]l2
4 P2 JAR 250q] 0.00-0.30 SOLID X | X XX
5 TP3 JAR 250g] 0.10-0.50 SOLID x| x| x X x x| x|o2
3] TP 3 JAR 25001 0.10-0.50 SOLID X X X X
7 TP 4 JAR 2509 | _0.00-0.50 SOLID X | X | X X X xIxlalx x| xlxlxtx| x| x!xtx|x|x
8 TP4 JAR 250q| 0.00-0.50 SOLID X X X | x
g TP 8 JAR 250g| 0.00-0.30 SOLID X1 X | X X X
10 TP 8 JAR 2509 | 0.00-0.30 SOLID X 1 X X | X
11 TP 11 JAR 2604 | 0.00-0.50 SOLID x| x| x X X
12 TP i1 JAR 250g| _0.00-0.50 SOLID x| x X | x
Total Number of Tests glelegle 6 gl el ol 4| 414l2i2l2i2l2i212l2l2l2l21I32

Printed : 28/09/07 14:48:10
L



ALcontrol Laboratories

TPHCWG Interpretations

Client: Ground Solve
Job Number: 07/14268

Sample Sample

Numbers D interpretation
COt TP1 Possible Diesel and naturally occuring hydrocarbons
003 TP2 Possible Diesel and naturally occuring hydrocarbons
005 TP3 Possible Diesel and naturally occuring hydrocarbons
0Q7 TP4 Possible Diesel and naturally occuring hydrocarbons

Note: The interpretations, above, are subjective and represent an opinion of the
contamination present which is visible on the respective TPH CWG traces available.
it does not take into account any compounds or class of compounds that may

have been removed during the column chromatography separation procedure.
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ALcontrol Geochem Analytical Services
Sample Descriptions

Job Number: 07/14268/02/01 Grain sizes
Client: Ground Solve <{.063mm Very Fine
Client Ref : BRB 001 0.lmm - 0.063mun  Fine
0.lmm - 2Zmm Medium
2mm - 10mm Coarse
>10mimn Very Coarse
o2
Sample Identity | Depth (m) Colour Grain Size Description =
=
TP 1 0.00-0.40  Black 0.1mm - 2mm Sand with some Stones 1
TP 2 0.00-0.30 |Black . 0.1mm - 2mm Sand with some Stones 1
TP 3 0.10-0.50 |Black - 0.lmm - 2mm Sand with some Stones 1 |
TP 4 0.00-0.50 {Black - 0.1lmm - 2mm Sand with some Stones 1
TP 8 0.00-030 |Brown 0.1lmm - 2mim |Silty Clay with some Stones 1
TP 11 0.00-0.50  |Brown 0.1mm - 2mm Silty Clay with some Stones 11

* These descriptions are only intended to act as a cross check if sample identities are questioned, and to provide a log of sample matrices

with respect to MCERTS validation. They are not intended as fizll geological descriptions.

‘We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials-whether these are derived from naturally occurring
soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the sample.
! Sample Description suppiied by client

Page 4 of 33



Validated

ALcontrol Geochem Analytical Services * 150 17025 sccredited

Preliminary D Table Of Results f gﬁiﬁiﬁ:@:ﬁ;ﬁ
» Shown on prev. report
Job Number: 07/14268/02/01 Matrix: SOLID
Client: Ground Solve Location: BRYMBO ROAD, BRYMBO, WREXHAM
Client Ref. No.: BRB 001 Client Contact: Mike Scott
Sample Idenﬁtyl TP 1 TP 2 TP3 TP 4 TP 8 TP [1
Depth (m)] 0.00-0.40 | 0.00-0.30 | 0.10:0.50 | 0.00-0.50 | 0.00-0.30 | 0.00-0.50 = -
Sample Type|] SOLID | SOLID | SOLID | SOLID | SOLID SOLID E’ %
Sampled Date| 15.08.07 | 15.08.07 | 150807 | 150807 | 15.08.07 | 150807 c“_‘; {:-*_-?
Sample Received Date] 17.08.07 | 17.08.07 | 170807 | 17.0807 | 17.08.07 | 17.08.07 ?‘a' s
Batch 1 1 ! 1 1 L
Sample Number(s)] 12 3-4 L 56 7-8 9-10 11-12
Boron Water Solubie <35 <3.5 <35 <3.5 <3.5 <35 | ™12, | <3.5 mgikg
\[Arsenic <3 16 5 12 {(mmy| ™81, | <3.0 mgikg
\[lcadmium 0.5 0.7 038 04 [ CTTY C20) TMi81 | <0.3 mgkg
Hcaromium 52 13 13 1 35 | a1 TMI8I | <4.5 mghke
lcopper 72 (2@ 180 140 64 38 TM181%, | <6 mgikg
{Head 79 380 | 130 130 250 150 TMI18H,| <2 mg/ke
*HMercury <0s | (2 ) <os <0.6 <0.6 0.6 TMISL | <0.6 mgkg
Hickel 18 5 30 2 | s )| 30 TMI81%,| <0.9 mgikg
YIselenium 3 <3 Q 3 =3 <3 T™M181 | <3 mgfkg
Zinc 7 210 180 140 | (330 ) 90 ) TMI81 | <2.5 mgfkg
Waser Solublo Sulpbate es 504 21 Bxtmoct| 0,029 023 0.023 0.025 | 0.027 0.11 T™MO098*,| <0.003 g2
[acid Soluble Sulphide 970 530 860 100 <50 70 TM101 | <50 mg/kg
Phenols Monohydric <015 | <015 | <015 [ <ous | <ou1s <0.15 TMO62*y, | <0.15 mg/ke]
[Total Cyanide <1 <1 <1 <1 <l <1 T™153* | <1 mgks
[Elemental Sulphur <70 820 <70 <70 <70 <70 TMI136" | <70 mg/kg
bz value 8.44 8.19 841 7.80 6.47 £31 TM133%, |<1.00 pH Units
All results expressed on a dry weight basis.
Date 78.09.2007
Page 5 0of 33




Validated

AlLcontrol Geochem Analytical Services * 1so 17025 accredited

Preliminary | ] Table Of Results ) MCERTS aocrediced
» Shown on prev. report
Job Number: 07/14268/02/01 Matrix: SOLID
Client: Ground Solve Location: BRYMBO ROAD, BRYMBO, WREXHAM
Client Ref. No.: BREB 001 Client Contact: Mike Scoit
Sample Identity] TF! TF2 TP 3 TP 4 TP 8 TP 11
Depth (m)] 0.00-0.40 | 0.00-0.30 | 0.16-0.50 | 0.00-0.50 | 0.00-0.30 | 0.00-0.50 § -
Sampie Type{ SOLID | SOLD | SOLID | SOLID | SOLID | SOLID §‘ 5
Sampled Datef 15.08.07 | 15.08.07 | 15.08.07 | 15.08.07 | 15.08.07 | 15.08.07 g g
Sampie Received Date| 17.08.07 | 17.08.07 | 17.08.07 | 17.08.07 | 17.08.07 | 17.08.07 ?." °
Batch 1 1 1 1 1 © 1
Sample Number(s)] 12 34 56 7-8 9-10 11-12 LEORA |
{loro (Ca-C12) <10 <10 <10 <10 - . - TMO089 | <10 ug/kg
[MTBE <10 <10 <19 <10 - - ™03 | <10ugkg
Benzene <10 <10 <10 <10 - - TMO089",| <10 ug/kg
Toluene <10 <10 <10 <10 - - TME89 | <10 ugfke
Fthyl benzene <10 <10 <10 <10 - - TMO8 | <10 ugkg
Im & p Xylene <i0 <10 <10 <10 - - 'I'M089'M <10 ug/kg
o Xylene <10 <10 <10 <10 - - R TM08Y | <10ugkg
jAliphatics C5-C6 <10 <10 <10 <10 - - TMO89 | <10ug/kg
Aliphatics >C6-C8 <10 <10 <10 <10 - - TMO89 | <10 ugikg
iAliphatics >C8-C10 <10 <10 <10 <10 - - TMO89 | <10 ug/kg
|Aliphatics >C10-C12 <10 <10 <10 <10 - - TMO89 | <10 ug/kg
|Aliphatics >C12-C16 140000:(1'1_0_0902-') 31000 Cs‘z?o:oj - - Lo oy TMI73" | <100 ug/ike
|Aliphatics >C16-C21 390000 | 250000 | 47000 | 72000 - - TM173" | <100 ug/kg
[Aliphatics >C21-C35 170000 190000 51000 20000 - - T™M173" | <100 ug/kg
Total Aliphatics C5-C35 700000 | 550000 | 130000 | 210000 - - TM61/89| <100 ug/kg
|Aromatics C6-C7 <i¢ <10 <10 <10 - - TMOB9 | <10ug/kpg
| Aromatics >C7-C8 <10 <10 <10 <10 - - TMO08S | <10ugkg
| Aromatics >EC8-EC10 <10 <10 <10 <10 - - TMO089 | <10ug/kg
 Aromatics >EC10-EC12 <10 | <io <10 <10 - - TMO8% | <10 ug/kg
| romatics >EC12-EC16 (76000 ) 30000 | 22000 (42000 ) - . 2100 ™173* | <100 ugikg
Aromatics >EC16-EC21 120000 | s4000 | 41000 | 79000 - - T™173" | <100 ug/kg
 Aromatics >EC21-EC35 140000 | 110000 | 110000 | 230000 - - TM173* | <100 ug/kg
Total Aromatics C6-C35 330000 | 210000 | 170000 [ 350000 - - TM61/89 | <100 ug/kg
Im-[ (Afiphatics and Aromatica C5-C35) | 1000000 { 760000 300000 560000 - - TM61/89 | <100 ug/kg
ICWG Interpremtion See Attached | See Atached] See Atached | Ses Attached| - - TM61/89
All results expressed on a dry weight basis.
Date 28.09.2007
Page 6 of 33




Validated ALcontrol Geochem Analytical Services * 150 17025 accredited
Preliminary | | Table Of Results . MCERTS aciredied
» Shown on prev. report
Job Number: 07/14268/02/01 Matrix: SOLID
Client: Ground Solve Location: BRYMBO ROAD, BRYMBO, WREXHAM
Client Ref. No.: BRB 001 Client Contact: Mike Scott
Sample Identity] TP1 TP2 TP 3 TP4 TP8 TP L
Depth (m)} 0.00-0.40 | 0.00-0.30 | 0.10-0.50 | 0.00-0.50 | ¢.00030 | 0.00-0.50 z -
Sample Type] SOLID SOL[D- SOLID | SOLID | SOLID | SOLID g— E
Sampled Date| 15.0807 | 150807 | 15.08.07 | 15.0807 | 150807 | 15.08.07 g g
Sample Received Date| 17.08.07 | 17.08.07 | 17.08.07 | 17.08.07 | 17.08.07 | 17.08.07 .E;' =
Batch 1 | . 1 1 1 1
Sample Number(s)] 12 34 56 7-8 %10 | 1112
PAH by GCMS , ;
|[Naphthalene 2300 630 590 1060 260 280 T™074%,, | <10ugke
A cenaphthylene 270 150 17 180 15 310 T™MO74' | <5 ugke
Acenaphthene 320 150 47 69 3 610 T™™MOT4', | <14 ughg
Fluorene 580 290 70 180 40 580 ‘ TMO74" | <12 ughkg
Phenanthrene 3400 2600 1700 5300 1300 11000 T™MO7,, | <21 ugieg
thracene 340 420 330 620 140 3000 T™™MOT, | <9 ughkg
[Fiuoranthene 810 770 570 1900 760 18000 T™MO74, | <25 uge
[lpyrene 890 770 550 1500 720 13000 TMO7¢ | <22 ughe
Benz(a)anthsacene 730 780 530 1300 500 7400 T™MO74, [ <12 ugikg
IChrysene 810 740 570 1400 620 6800 TMO74%,,| <10 ughg
[Benzo(b)flueranthene 780 440 550 1100 550 9200 TMO074"{ <16 ugkg
Benzo(k)fluoranthene 220 170 120 270 150 2600 ™74, | <25 ughg
[Benzo(a)pyrene 360 270 230 470 250 K 5300 )| | 040 T™MO74% | <12 ugkg
“Indeno(123cd)pyrcne 180 130 110 270 170 3200 T™MO74", | <11 ugkg
[IDibenzo(ah)anthracene 76 73 63 180 51 20 [ {\0O ™04 | <8 ugikg
o{ghi)perylene 440 350 350 1300 380 3400 T™MO74, | <10 ughkg
[PAH 16 Total 12000 | 8700 6300 17000 | 5900 87000 T™MO74%, | <25 ughg

All results expressed on a dry weight basis.
Date 28.09.2007
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Validated Al control Geochem Analytical Services * 1so 17025 accredited
Preliminary | | Table Of Results ) MCERTS accredited
» Shown on prev. report
Job Number: 07/14268/02/01 Matrix: LEACHATE
Client: Ground Solve Location: BRYMBO ROAD, BRYMBO, WREXHAM
Client Ref. No.: BRB 001 Client Contact: Mike Scott
Sample Identity] TP1 TP 4
Depth (m)] 0.00-0.40 | 0.00-0.50 § -
Sample Type| SOLID | SOLID ;5, E_
Sampled Datef 15.08.07 | 15.08.07 : g
Sample Received Date] 17.08.07 | 17.08.07 cgn‘ “
. Batch 1. 1 ' ' ;
Sample Number(s)f 12 | 78 ' )
JArscnic Dissolved (NRA) (ICP-MS} 5 o« 2 ‘ t T™M152 <1 ugl
Dissolved (NRA}ACP-MS)| <10 - <10 : ™I152 | <10ugi
{Cadmiwn Dissolved (NRA) 1CP-MS] <04 <0.4 TM152 | <0.4ugl
Chromiinm Dissolved (NRA) (ICP-M3) <] <1 . TM152 <1 ugfl
Copper Dissolved {NRA) (ICP-MS) 3 5 TM152 <Iugl
Lead Dissolved (NRA) (ICP-MS) 1 4 : TM152 <1ugl
[Nicke] Dissotved (NRA) (TCP-MS)I <1 <1 T™152 <1 ug/l
feicaium issorved qeray ace-ms)| <t 1 T™IS2 | <1 ugl
Zine Dissolved (NRA) (ICP-MSY{ <3 <3 ™I52 | <3ugl
JMercury Dissclved (NRA) (CVAA]  <0.05 <0.05 T™MI127 | <0.05ug/
Sulphide (NRA) <0.50 <0.50 T™101 | <0.5 mg
[Sulphate {NRA) 6 3 ’ TM098 <3 mgfl
[Phenols Monchydric (NRA) <0.01 <0.01 TMO062 | <0.01 mg/
Total Cyanide (NRA) <005 | <0.05 TM153 | <0.05mg
Free Sulphur (NRA) <005 | <0.05 TM136 | <0.05 mg/l
nH (NRA) 798 8.06 : TMI33 |<1.00 pH Units

Date 28.09.2007
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Validated
Preliminary l:l

ALcontrol Geochem Analytical Services * 15017025 accredited

Table Of Results " MCERTS accredited
* Subcontracted test

» Shown or prev. report

Job Number: 07/14268/02/01 Matrix: - LEACHATE
Client: Ground Solve Location: BRYMBO ROAD, BRYMBO, WREXHAM
Client Ref. No.: BRB 001 Client Contact: Mike Scott
Sample Identit TP1 P4
Depth (m)| 0.00-0.40 | 0.00-0.50 Z .
Sample Type] SOLID | SOLD é’- =)
Sampled Date| 15.08.07 | 15.08.07 ~ g
Sample Received Date| 17.08.07 | 17.08.07 §, =
: Batch 1 1
Sample Number(s)] 1-2 7-8
[[6rO (C4-C12) NRA) <10 <10 , : T™O089 | <10ugn
"MTBE (NRA) <10 <10 TMO89 | <10 ugh
[Benzene (VR A) <10 <10 ‘ TMOBY | <10ugf
Toluene (NRA) <10 <10 _ ™09 | <10ugl
Ethy] benzene (NRA) <10 <10 TMO089 | <10 ugd
m & p Xylene (NRA) <10 <10 TMO89 <10 ug/
o Xylene (NRA) <10 <10 TM089 <10 ught
liphatics C5-C6 (NRA) <10 <10 TM089 | <10ugl
":ﬁphatics >C6-C8 (NRA) <19 <10 TMOR9 | <10ugll
|Aliphatics >C8-C10 (NRA) <10 <10 TMO89 | <10 ugd
Aliphatics >C10-C12 (NRA) <10 <10 TMO89 | <10ugl
Aliphatics >C12-C16 (NRA) <10 <10 TMI74 | <10ugl
Aliphatics >C16-C21 (NRA) <10 <10 TMi74 | <10 ugh
Aliphatics »C21-C35 (NRA) <10 <10 TM174 | <10ugi
oml Aliphatics C5-C35 (NRAY | <10 <190 TMELES] <iOugh
omatics C6-C7 (NRA) <10 <10 TM089 | <tougn
[{aromatics >C7-C8 (NRA) <10 <10 TMO89 | <10 ugh
IAromatics >EC8-EC10 (NRA)| <10 <10 TMO089 <10 ug/i
Aromatics >ECI0-EC12 (NRA)| <10 <10 TMO89 | <10ug
Aromaties >EC12-EC16 (NRA) <10 <10 T™M174 | <10 ugh
Aromatics >EC16-EC21 (NRA)] <10 <10 TMI74 | <10ugh
Aromatics >EC21-EC35 (NRA)| <10 <10 TMI74 | <10 ug/l
Total Aromatics C6-C35 (NRAY | <10 <10 ‘ TM61/89] <10 ug/
[TPH (Aliphasics st Arommities C5-C35) (NRA) <10 <10 TMG51/89| <10 ugA
[

Date 28.09.2007
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Validated ALcontrol Geochem Analytical Services * 150 17025 sccredited
Preliminary || Table Of Results . MCERTS sccredied
» Shown on prev. report
Job Number: 07/14268/02/01 : Matrix: LEACHATE
Client: Ground Solve Location: BRYMBO ROAD, BRYMBO, WREXHAM
Client Ref. No.: BREB 001 Client Contact: Mike Scott -
"Sample Identity] TP 1 TP 4
Depth (m){ 0.00-0.40 | 0.00-0.50 § -
Sample Type] SOLID | SOLID % %
Sampled Date| 15.08.07 | 15.08.07 g g
Sample Received Date] 17.08.07 | 17.03.07 ?‘,‘ =
' Batchy 1 1
Sample Number{s)] 12z | 78
!PAH by GCMS ‘ ' . '
INaphthalene (NRA) <26 <26 TMO74 | <2601
'Aoenaphr.hylene (NRA) <il <11 T™MO74 | <11 ogh
lAcenaphthene (NRA) <i5 <15 T™O074 <15 ng/l
[Fuorene (NRA) <14 <14 TMO74 | <14 0gh
[Phenanthrene (NRA} <22 <22 : T™MO74 <22 ng/t
 Anthracene (NRA) <15 73 TMOT4 | <15 ngh
[Fivoranthene (NRA) <17 38 T™074 <17 ngN
Pyrene (NRA) <15 36 TMO74 | <150t
",'Bcnz{a)amhmcene (NRA) <17 <17 T™MO74 | <17ngl
"C’hrysenc (NRA) <13 14 TMOT4 | <13 ngt
"Benzo(b)ﬂuoranthcnc oRA) | <23 37 T™MO74 | <23ng1
Benzo(k)fluoranthene (NRA) | <27 <7 TMO74 | <27 ngfl
"Benzo(a)pyrene (NRA) <9 19 T™MO74 | <9ogl
”Indeno(l?..‘icd)pyrens (NRA) <l4 17 T™MOQ74 <14 ngfl
[Dibenzo(abjanthracene (NRA)| <16 <16 T™MO74 | <16 ngf
IBenzo(ghijperylenc (NRA) <16 26 TM074 | <16ngh
[PAH 16 Total (NRA) <17 260 TMO74 | <271l

Date 28.09.2007

Page 10 of 33



ALcontrol Geochem Analytical Services
Table Of Results - Appendix

Job Number: 07/14268/02/01
Client: Ground Solve
Client Ref. No.: BRB 001
Report Key : Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x107
NDPp No Determination Possible * Subcontracted test
NFD No Fibres Detected » Result previousty reperted (Incremental reports only)
# IS0 17025 accredited M MCERTS Accredited
PFD Possible Fibres Detected EC Equivalent Carbon (Aromatics C8-C35)
Note: Method detection limits are not always achievable due to various circumstances beyend our control.
Summary of Method Codes contained within report : EolrE | w O w
Eclegleg |95
- " = = a2 2
Method Ref. Descrinti ég 2 I ER-A R
No. eference escription g5 A2 |22
' MEWAM BOOK 124 1988 HMSO/ P s ' . '
TMO062 |Method 17.7, S d Site property, Dcter.mmauon <?f Phenolic compounds by HPLC with electro- NA
chemical detection
March 2003
MEWAM BOOK 124 1983 HMSOQ/ S : :
TMO062 |[Method 17.7, Second Site propeny, Dcmuon ?f Phenolic compounds by HPLC with eiectro- v v WET
chemical detection
March 2003
Determination of Polynuclear Aromatic Hydrocarboas (PAH) by
TMO074 |{Modified: US EPA Method 8100 GC-MS. MCERTS Accreditation on Soils for Naphthalene except NA
when Kerosene present.
Determination of Polynuclear Aromatic Hydrocarbons (PAH) by
TMO074 [Modified: US EPA Method 810( GC-MS. MCERTS Accreditation on Soils for Naphthalene exceptf v~ DRY
when Kerosene present.
Determination of Polynuclear Aromatic Hydrocarbons (PAH) by
TMO074 |Modified: US EPA Mcthod 8100 GC-MS. MCERTS Accreditation on Soils for Naphthalene except| " v DRY
when Kerosene present,
TMO89 Modified: US EPA Methods 8020 & |Determination of Gasoline Range Hydrocarbons (GRQO) and WET
602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C12)
TMO089 Modified: US EPA Methods 8020 & |Determination of Gasoline Range Hydrocarbons (GRO) and v WET
602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C12)
Modifted: US EPA Methods 8020 & |Determipation of Gasoline Range Hydrocarbons (GRO) and
TMO89 602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C12) v v WET
TMO098 Eﬁdeﬂlln;i;SOOE, AWWA/APHA, 20th Determination of Sulphate using the Kone Analyser NA
TMO098 ;{dfthlo;;;SOOE, A NAPHA’ 20th Determination of Sulphate using the Kone Analyser v v DRY
TM101 Method 4500B & C, AWWA/APHA, [Determination of Sulphide in soil and water sarnples using the WET
20th Ed., 1999 Kone Analyser
TM127 Method 3112B, AWWA/APHA, 20th |The Determination of Trace Level Mercury in Aquecus Media and| NA
Ed., 1999 Soil Extracts by Atomic Absorption Spectroscopy
Method 3120B, AWWA/APHA, 20th
TM129 {Ed., 1999/ Modified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer v v DRY
Method 30508
TM133 |BS 1377: Part 3 1990 Determination of pH in Soil and Water using the GLpH pH Meter NA

t Applies to Solid samples only. DRY indicates samples have been dried at 35°C.

Page 11 of 33
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ALcontrol Geochem Analytical Services
Table Of Results - Appendix

Job Number: 07/14268/02/01
Client: Ground Solve
Client Ref. No.: BRB 001
Report Key : Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x10™
NDP No Determination Possible * Subcontracted test
NFD No Fibres Detected » Result previously reported (Incremental reports only)
# ISO 17025 accredited M MCERTS Accredited
PFD Possible Fibres Detected EC Equivalent Carbon (Aromatics C8-C35)
Note: Method detection limits are not always achievable due to various circumstances beyond our control.
Summary of Method Codes contained within report : z g > = mg | Q9
i 3 3O ] a3
- — = 5 ~ =
Method et Deserio 23|85 TS| &g
No. eference escription ES|Ed| =< z 2
TM133 iBS 1377 Part 3 1950 Determination of pH in Soil and Water using the GLpH pH Meter | v WET
Method 17.10, Second Site property, L
TM136 March 2003 Determination of Sulphur by HPLC NA
Method 17.10, Second Site property, L
TM136 March 2003 Determination of Sulphur by HPLC v DRY
T™M152 gi:l}.!los:;;IZSB, A AJAPHA, 20t Analysis of Aqueous Samples by ICP-MS NA
Determination of Total Cyanide, Free (Easily Liberatable)
Method 45004,B,C, I, M ) ; X ; :
.G 1, . + ;
TM153 AWWA/APHA, 20th Ed., 1999 Cyanide and Thiocyanate using the "Skalar SANS+ System NA
Segmented Flow Analyser
Determination of Total Cyanide, Free (Easily Liberatable)
Method 4500A,B,C, I, M ) ; )
2 t e "l T4 + +H
TM153 AWWA/APHA, 20th Ed,, 1999 Cyanide and Thiccyanate using the "Skalar SANS+ System v WET
Segmented Flow Analyser
Determination of Speciated Extractable Petroleum Hydrocarbons
™73 in Seils by GC-FID v DRY
Determination of Speciated Extractable Petroleum Hydrocarbons
T™M174 in Waters by GC-FID NA
Method 31208, AWWA/APHA, 20th
TM181 {Ed, 1999/ Modified: US EPA Determination of Routine Metals by iCap 6500 Duo ICPOES DRY
Method 3050B
Method 3120B, AWWA/APHA, 20th
TM181 {Ed, 1999/ Modified: US EPA Detemination of Routine Metals by iCap 6500 Duo ICPOES v v DRY
Method 30508
TM61/89 see TMO6] and TMO89 for details WET/DRY

1 Applies to Solid samples only. DRY indicates samples have been dried at 35°C.
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ALcontrol Geochem Analytical Services
Table Of Results - Appendix

Job Number: 07/14268/02/01
Client: Ground Solve
Client Ref. No.: BRB 001

Summary of Coolbox temperatures

Batch No. Coolbox Temperature (°C)

1 21C
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Llcontrol/sGeochem 4Analvyrical Jervices
Speciated TPH - AROM ( C12 - C40 )

Samnle Identitv:

Date Acquired
Units

2007142651/
31/08/07 09:53:51 PH
pob

h

Dilution .
CF 1000
Muiitiplisr 0.01l6
— [ ] L) h (=]
- g = g 5 g = 3
1 1 1 13 1 ] _,.:
=l
I
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o
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. .\ %
1 \ o
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' - . [
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-

-
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p EC35-ECA0 AROM
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2lcontrol /Geochen Enalvtical Services
Speciated TPH - AROM | C1Z - C40 }

Sample Identitw:

Z00714258-1/3

Date Acguired @ Z3/08/07 07:06:14 PM
Units : bpprb
Dilution :
CF : 1000
Multiplier ¢ 1.004
= 2 =4 ey 2 = o
= [=) = (=} (= (=] [=3 I
L] 1 L | 1 1 1 -
n
2
I
[ =
Py
D
5
)
(%]
. ¥ (a5
! ' g
" Lo
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o | i r : o
o
%ﬁ::—- a
(=4
Int. Std. £ 5
v
&
2-EC16 AR OMt =
=
o )
=
3
EC16-EC21 AROM
o
Surrogate D
E
- f
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[« v
[ EC35-EC4D AROM
b 1 -
EC40-EC44 AR QM
E -
3
=
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Llcontroel /Geochem dnalvtical Services
Speciated TPH - SATS | Clz - Cd40 )

Samvle Identitv: 200714268-1/R
Date Accuired 31708/07 09:53:51 PR

Units : wpb
Dilution :
CF : 1lono
Multinplier : 0.0Lls
=] = 2 & 3 o
= = = =3 =} o b3
1 £ 1 1 1 x
.l
[
]
L
w =S
Q0
&
[ ]
=
[l
&
=1
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{h
. i h.'r
i L 1 D
= C12-Ci6a Sat o
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(o]
2
L, Int. 5td. £ 5
- 0
(A
o
2
Ci12-C16 b ZSat S
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[& T d
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[ T
C21-C3%5 3 Sa
-
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=
® Ci1-C35 b Sat
o C35-C40 S
C4p-C4a4 sat

Y
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Alconcrol fbeochen Analvwtical Services
Speciated TPH - 3ATS | Cl2 - £40 )

Sampble Identitey: 200714268-1/3

Date Acquired

28/08/07 07:056:14 PM

Units pub
Dilution
CF : looo
Hultiplier ¢ 1.004
— o) G h
g g g = g 8 3
1 L 1 ' ] 1 "
.
[
[ 3]
o
2 =
oo
=
=
=
[}
|
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=]
S
Lad|
. . [
' ' L)
- =
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L
o
Int, 5td. ¢ 5
o
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A=)
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C21-C35 a3 sa
=~
Zurregate C
['_:CN-C:S:S b Sat
[o=]

I

~—

C25-C40 Sat

Caf-C44 Sat
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AlLcontrol Geochem Analytical Services
Fasoline Range Ozganics

Sample Identity :
Date Acquired

Units
Dilution

200714265-1/N
27/08/07 04:43:55

pphb
1

400

0 A

200 A

400

C4-EB+WTBE

Fibt A, (0708200 HWGOLDO D059, 0y

§

C8-C10 b +EB/L YLS

Dana 1R nF32 1

T T T  —




ALcontrol Geochem Anslvtical Services
Gasoline Fange Qrganics

Sample Identitv : 200714266-1/5

Date Acouired : 02/09,/07 02:42:41 PM
Units : pob
Dilutinn : L

pA

700+

500

200

200

100

A TBrATEE

FID1 A, Q70901 DABLACKDAC. D)

Refarence haterial

Ce-C10 a
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Alcontrol /AGeochen Analvtical Services
Speciated TPH - ARCM [ ClZ - C40 }

Sample Identitcy:

Date Accruired

200714268~3/3
24/08/07 21:07:17

Units jujalal
Dilution .
CF 1000
Multiplier 0.99g
— 3
o g g g 5 2
i 1 i " A N L] " 1 )] " —r — i I -
-
- 2
] h
] o
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S
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. [;
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Ja : - ‘ =
Int, Std. . &
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1% :
= =]
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§5C1B-EC21 ARDM
= g
d f Surrogate D
F
N ;
EC21-EC35 AROM
m -
o EC35-ECA0 AROM
ECA0-ECA9 AR
a“ ]
EN
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Alcontrol/Geochen Analyvtical Serwvices
Speciated TPH - SATS ( Cl2 - C40 )

Samnle Identityw: 200714268-3/79%

Date Acoulred

247084707 Z1:07:18

Units pph
Dilution
CF 1000
Hultiplier . 999
2 i — 3 r [
& o a g g 3 & g ) z
2 ' [ " L ] " r i L 1 3 i ] M ol " 1 1 1 “
K
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m
N %
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9
% :’ g
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- .
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ALcontrol Geochem analwtical Services
Gasoline Range Qrganics

Semnle Identitw 200714268-375

Date Accuired Nz2/09/07 Q2:57:55 PM
Units : nHb

Dilution : 1
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Alcontrol/reochen dnalvitical Services
Speciated TPH - AROM ( Cl2 - €40

Sample Identity: 200714268-5/3

Date Accouired : 24/08/07 21:26:06
Units : pwb
Dilution :
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Alcontrol/Geochenr dnalvytical Services

Speciated TPH - SATS

Sample Identity:
Date Acoired

{ €12 - C40 )

200714268-5/3
24/08/07 21:26:07

Units : pph
Dilution :
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Alcontrol Geochenm Analvtical 3erwices
Fazoline Range Organics

Samnle Identitw 200714268-545

Date acouired : 02/09/,07 03:13:05 P
Units : ju)als]

Dilution : 1
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Alcontrol /Geachen &nalytical 3ervices
Speciated TPH - ARDM [ Cl2 - C40 )

Sannle Identits:
TDiate aAcouired

200714z68-7/N
31708407 10:11:51 P
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4lcontrol/Geochen analvtical Services
Speciated TPH - AROM { Cl12 - C40 )

Sample Identity:

Date Acouired
Units
Dilution

CF
Maltiplier

200714268-7,/3
24708707 21:44:58
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Adlcontrol/Geochen Analvtical Services

Speciagted TPH -

Samnle Identitw:
Date Aciguired

54T3 ( Clz - C40 )

200714265-7/H
31708707 10:11:51 PM

Units : ppb
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Alcontrol fFeochen Analvyrical Services
Speciacted TPH - SATS ( C1lz - C40 }

Sample Identity: 2007L4265-7/5%
Date Actuired 24708707 21:44:59

Unitcs ! ppb
Dilution :
CF : 1040
Multiplier : 1.003
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ALcontrol Geochem Analytical Services
Gasoline Range Organics

Sample Identity : 200714268-7/0
Date Accquired Z27/02,507 04:53:00
Units : rph

Dilution : 1
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ALecontrel Geochen Analvtical Services
Gasoline Range rganics

Samnle Identitv 200714266-7/5
Date Acguired : 02/09/707 03:28:17 P
Units : ppb
Dilution : 1
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15.

16.
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18.
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21.

APPENDIX

Results are expressed on a dry weight basis {dried at 35°C) for all soil analyses except for the following:
NRA Leach tests, flash point, ammonium as NH4 by the BRE method, VOC TICS, SVOC TICS, TOF-MS

. SCAN/SEARCH and TOF-MS TICS.

Samples will be run in duplicate upon request, but an additional charge may be incurred.

If sufficient sample is received a sub sample will be retained free of charge for one month after analysis is
completed {e-mailed) for both soil jars and tubs. All waters, volatile jars and vials will be discarded after one
month of receipt unless we are instructed to the contrary. Once the initial period has expired, a storage
charge will be applied for each month or part thereof until the client cancels the request for sample storage.
Alcontrol Geochem reserve the right to charge for samples received and stored but not analysed.

With respect to tumaround, we will always endeavour to meet dient requirements wherever possible, but
turnaround times cannot be absolutely guaranteed due to so many variables beyond our control.

We take responsibility for any test performed by sub-contractors (marked with an asterisk). We endeavour to
use UKAS/MCERTS Accredited Laboratories, who either complete a quality questionnaire or are audited by

. ourselves. For some determinands there are no UKAS/MCERTS Accredited Laboratories, in this instance a

laboratory with a known track record will be utilised.

When'requested, an asbestos screen is done in-house on soils and if no fibres are found will be reported as
NFD - no fibres detected. If asbestos is detected, then identification is carried out by ALcontrol Shutler. If a
sample is suspected of containing asbestos, then further preparation and analysis will be suspended on that
sample until the asbestos result is known. If asbestos is present, then no further analysis will be undertaken.
If no separate volatile sample is supplied by the client, the integrity of the data may be compromised if the
laboratory is required to create a sub-sample from the bulk sample — similarly, if 2 headspace or sediment is
present in the volatile sample. This will be flagged up as an invalid VOC on the test schedule or recorded on
the log sheet.

NDF - No determination possible due to insufficient/unsuitable sample.

Metals in water are perforrmed on a filtered sample, and therefore represent dissolved metals — total metals
must be requested separately.

A table containing the date of analysis for each parameter is not routinely included with the report, but is
available upon request.

Surrogate recoveries — Currently the only analysis, which is sumogate comected, is PAHs on soils.

For £PH on soils the result is not surrogate corrected, but a percentage recovery is quoted.

Product analyses — Organic analyses on products can only be semi-quantitative due to the matrix effects
and high dilution factors employed.

Phenols monohydric by HPLC include phenol, cresols {2-Methyiphenol, 3-Methylphenol and 4-Methylphenol)
and Xyienols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5 Dimethylphenol, 2,6 Dimethylphenol, 3.4
Dimethyphenaol, 3,5 Dimethylphenol). ’

Total of 8 speciated phenols by HPLC includes Resorcinol, Catechol, Phenol, Napthol, 2,3,5-Trimethyl
Phenol, Z2-lsopropylphenal, Cresols and Xyienols {as detailed in 13).

Stones/debris are not routinely removed. We always endeavour to take a representative sub sample from
the received sample.

Our MCERTS accreditation for PAHs by GCMS applies to all product types apart from Kerosene, where
naphthalene only is not accredited.

in certain circumstances the method detection limit may be elevated due to the sample being outside the
calibration range. Other factors that may contribute to this include possible interferences. In both cases the
sample would be diluted which would cause the method detection limit to be raised.

Mercury results quoted on soils will not inciude volatile mercury as the analysis is performed on a dried and
crushed sample.

For the BSEN 12457-3 two batch process to allow the cumulative release to be calculated, the volume of the
leachate produced is measured and filtered for all tests. We therefore cannot carry out any unfiliered
analysis. The tests affected include volatiles GCFID/GCMS and all subcontracted analysis.

For all leachate preparations (NRA, DIN, TCLP, BSEN 12457-1, 2, 3) volatile loss may occur, as we do not

employ zero headspace extraction.

We are accredited to MCERTS for sand, clay and loam/ftopsail, or any of these materials — whether these
are derived from naturally occurring soil profiles, or from filiimade ground, as long as these materials
constitute the major part of the sample. Other coarse granular material such as concrete, grave! and
brick are not accredited if they comprise the major part of the sample.

Last updated June 2007

Page 33 of 33




AlLcontrol Laboratories

TPHCWG Interpretations

Client: Ground Solve
Job Number: 07/14268

NsuanTb’:;fs Sarlgplg Int:erpretation
001 TP1 Possible Diesel and naturally occuring hydrocarbons
003 TP2 . Possible Diesel and naturally occuring hydrocarbons .
005 TP3 Possible Diesel and naturally occuring hydrocarbons
007 TP4 Possible Diesel and naturally occuring hydrocarbons

Note: The interpretations, above, are subjective and represent an opinion of the

contamination present which is visible on the respective TPH CWG traces availabie.

It does not take into account any compounds or class of compounds that may
have been removed during the column chromatography separation procedure,




