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1. INTRCDUCTION

Tetrosyl Limited (Tetrosyl) propose to vacate their Bevis Green, Walmersley, site
(subject property) and offer the site for sale as a proposed development site. The
existing operations currently carried out at the site will be relocated to a new facitity.
The subject property is owned by Tetrosyl who are engaged in blending of bulk
chemicals for the manufacture of car-care products. Solvent recovery is also
undertakan at the site under an IPC authorisation. During the period of this investigation
the Tetrosyl operations were ongoing. Historical uses of the property have included a
cotton dye works and print warks,

ENSR International Limited was commissioned by Tetrosyl to carry out a Phase | and
Phase || Environmental site Assessment (ESA). Specifically the Phase I investigation
was undertaken to provide information on ground conditions for preliminary foundation
and infrastructure design and to comment on ground and groundwater contamination
and ground gas emissions, if present.

This report contains the resulis of the Phase | and Phase || ESA which comprised a
desk study, contact with the regulatory authorities, site walkover survey, the excavation
of trial pits, sinking of probeholes & boreholes, installation of gas and groundwater
manitoring wells, collection of soil and groundwater samples, laboratory testing of soil
groundwater and gas samples, and on-site monitoring for landfill gas.

The comments given in this ENSR report and the opinions expressed are based on the
ground conditions encountered during the site work; the results of tests made in the field
and in the taboratory, and on other information provided. There may be, however,
conditions pertaining to the site which have not been disclosed by the investigation and
which therefore could not be taken into account. In particular it should be noted that
there may be areas of made ground not detected due to the limited nature of the
investigation or the thickness of made ground may be greater than found in the
investigation. Also groundwater fevels and ground gas conditions vary due to seasonal
or other effects and may at times vary significantly from those reported.

This report is subject to the ENSR International Limited service constraints given in
Appendix A.
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2.

LOCATION AND TOPOGRAPHY OF THE SITE

The property is focated at National Grid reference SD 810 140. A site location map is
presented as Figure 1.

The site occupies approximately 25.18 acres of which approximately 4.42 acres is
designated as green belt land. The property forms an irregular rectangufar shape with
the fongest axis north to south. The site level falls from north to south and west to east.

The area of designated green belt is located in the northern sector of the site. This land
is comprised of undeveloped grassland, which is periodically cut by a local farmer. The
grassland slopes to the east towards a small brook {a tributary of Pigs Lee Brook) and
wooded valley. A section of the brook and wooded valley is located within the Tetrosyl
property boundary. The brook flows through the property and into a holding reservoir
hefore discharging via an overflow weir and spillway. The Brook is then culverted
through the site and emerges to the south of the site.

To the west of the green belt land is an open area used by Tetrosyl for trailer and truck
parking and general storage. The ground surface is level and has been surfaced with
road planings.

To the south of the ftrailer parking area there are two warehouses. The northern
warehouse has been constructed on a level within a cut, which has exposed the
underlying solid strata. A bedrock exposure is visible (o the northeast of the building.
The excavated materials from the cut were reportedly used to inifill a former reservoir
located on the current car park area in the western sector of the site.

To the west of the two warehouses adjacent to the property boundary there is a
landscaped area comprising trees, shrubs and a grassed area. The trees form a visual
barrier from the adjacent road and residential properties.

To the east of the northern warehouse the land rises above the cut to an area of
scrubland and wood at the location of a former quarry. The quarry has been historically
infilled. At the east end of the location of the former quarry, there is a concrete surfaced
drum and intermediate bulk container (IBC) storage area.

On the eastern sectfor of the site there is a reservoir and narrow woodland strip along
the banks of the brook and extending to the eastern boundary of the property. The
reservoir was historically created by damming the small brook with an east-west alighed
retaining wall. The reservoir discharges via an overflow weir on the southwestern side
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of the reservoir. At the base of the reservoir retaining wall there are Tetrosyl storage
and production buildings which were formerly in use as a cotton and dye works.

To the east of the reservoir there is a tank farm area for storage of hydrocarbon
solvents, To the south of the tank farm there is a solvent recovery plant with associated
underground storage tanks (USTs) and above ground storage tanks (ASTs).

To the south and southwest of the reservoir are the main Tetrosyl production buildings,
which comprise blending filling and packing of car care products.

The site is bounded to the west by a public road (Waimersley Old Road) and residential
and commercial properties. A public road (Bentley Lane) and residential properties to
the north; agricultural land and farm buildings to the east; and a residential properties to
the south. The M66 motorway is located adjacent to the northeast corner of the site.

Report No. 10488-1 {01) Main Text Page 3 of 80
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3.

3.1

GEOLOGY, HYDROLOGY, AND HYDROGEOLOGY OF THE SITE

GEOLOGY

Published records for the area ! indicate the geology in the vicinity of the site to
comprise Glacial Till (Boulder Clay) deposits overlying Haslingden Flags of the Millstone
Grit Series (Upper Carboniferous). The strata are recorded as dipping in a
southeasterly direction.

The six-inch BGS geclogical map records a sub crop of the ‘Six Inch Mine’ (coal seam)
adjacent to and crossing the southeastern boundary of the property. The sub crop is
recorded as running parallel to the eastern boundary of the property. There is one air
shaft marked immediately to the norheast of the reservoir.  There are two faults
crossing the property from the north west to south east. The faults converge at an acufe
angle to the east of the property boundary. The northern most fault downthrows to the
north and the southern fault down throws to the south.

A British Coal (now the Coal Authority) report dated Ociaber 17, 2002, reported the
foltowing infarmation in connection with the subject property:

¢ (One seam of coal has been mined at shallow depth within 20m of the site, with
the last extraction recorded as being in 1877.

« Records show that surface strata in the area could be coal bearing and the
possibility of unrecorded mining activities cannot he discounted.

¢ There are believed to be two adits present in the southeastern corner of the site
and one coalmine shaft (marked on maps as an 'Air Shaft’} in the northeast of
the site. There are no records of the measures that were taken to filt in the shaft
or adits.

The Coal Authority were further contacted to obtain abandconed mine plans for the
property. Cne abandoned mine plan was obtained for Lumn Mills Colliery, Sand Rock
Mine (Abandonment Plan No. 818). The plan details two adits located on the properties
eastern boundary connecting to coal workings to the east of the property. The Coal
Seam is recorded as "1ft 9in thick'. Notes on the map state that ‘This is a shallow
working in the Rough Rock’. There are no specific details of the actual depth of the
workings. No further information was obtained on the air shaft.
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3.2

3.3

HYDROLOGY

in the norhern end of the property there is a man-made reservoir covering an area of
approximately 1.25ha. The reservoir was historically created by damming the tributary
of Pigs L.ee Brook and flooding part of the former valley.

The brook rises from a point approximately 2km north of the property and fiows through
four caonnected reservoirs before entering the northern boundary of the property. The
brook then flows into the property’s reservoir and ultimately discharges via a spillway to
an engineered channel and spillway, which is initially open and then culverted under the
building sfructures. The stream continues in a southerly and then southeasterly
direction to join Pigs Lee Brook approximatiely 450m southwest of the southern property
boundary. Pigs Lee Brook joins the southerly flowing River Irwell approximately 2km
southwest of the property.

There is a land drain originating on land to the north of the property which flows north to
south through the property across the Green Belt land, to the east of the tank farm and
is believed to discharge to the reservoir on the property.

A spring was formerly located on the hardstanding area in the north of the property.
This spring has been connected by means of a subsurface drain to the surface water
drainage system on the Tetrosyl property.

The southerly flowing Pigs Lee Brook flows approximately 100m to east of the property
through two smalt reservoirs located 100m east and 300m south of the property.

Surface infiltration of rainwater will occur in areas of soft landscaping and unsurfaced
ground. Rainwater from roofs and hardstanding surfaces ultimately flows to the surface
water drainage system which discharges off site to the south. Movement of shallow
perched water in fill materials or near surface permeable soils is likely to be to the south
- southeast in direction of the main drainage in the area.

HYDROGEOLOGY

The Environment Agency Groundwater Vulnerability Map @ shows the Haslingden Flags
underlying the property to be classified as a Minor Aquifer. Minor Aguifers are
considered to be variably permeable deposits, which seldom produce large quantities of
water but may be important for local supplies. The overlying soils are classified as
having high leaching potential (a worst case vulnerability classification designated for
urban areas where there is a lack of geological data). In areas where there is a covering
of Glacial Till {Boulder Clay) over the solid strata there will be some restriction to vertical
infiltration resulting from the lower permeability deposits.
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The nearest groundwater abstraction point is localed approximately 830m fo the
northeast of the property (i.e. up gradient of groundwater flow). The water use is
described as a private water undertaking for raw water supply. There are a number of
boreholes located to the southeast and southwest (down gradient) of the property at
distances in excess of 1km. The nearest down gradient borehole is located at
approximately 1080m southwest with water use for agricultural and general use.
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4.1

PHASE | ENVIRONMENTAL SITE ASSESSMENT

A Phase | Environmental Site Assessment (ESA) was undertaken for the subject
property. This included a review of the previous investigations undertaken on the
property, enguiries to relevant statutory authorities and information suppliers, and
interviews with facility personnel with knowledge of current and historical operations of
the Tetrosyl property.

HISTORY OF SITE AND SURROUNDING AREA

The history of the property and surrounding area was reviewed from historical Ordnance
Survey plans reproduced in the Envirocheck report™ and information provided by facility
nersonnel:

The earliest Ordnance Survey map of 1851 shows the subject property to be occupied
by several buildings in the south of the property annctated as '‘Bently Milt {cotton’) and
‘Lumn Mill'. A chimney is indicated in the centre of the site. Two reservoirs are shown
on the property, one at the northeast of the property (still present) and another smaller
one at the southwest of the site {(now infilled). The property is surrounded by open
farmland and small villages, the closest heing Bevis Green to the southwest of the
property.

The map of 1883 shows extensive works buildings on the property identified as ‘tumn
Mills (Cotton and Logwood Dyes) in the southeastern sector of the site. The two
reservoirs dating from 1851 are still present as well as two other small reservoirs; one is
indicated amongst the buildings in the southeast of the site and one adjacent to the
property boundary in the southeastern sector. A ‘well' is indicated adjacent to the
southwestern corner of the property at Bevis Green, and a further well some 100m to
the south of the property. An ‘Air Shaft' is indicated in the north of the property, 26m to
the west of the northwestern edge of the northern reservoir. An ‘old shaft' is indicated
200m southeast of the property boundary. A reservoir is indicated 200m to the east of
the property boundary on Pigs Lee Brook.

The map of 1910 shows the Lumn Mills as ‘disused’. The only other change on
the property is infitling and building development on the reservoir shown on the
1893 map in the southeastern sector.

The map of 1930 shows the site to be occupied by Bevis Green Print Works.
Some changes have been made to the buildings on the site since 1810 including
the removal of the reservoir that was located amongst the buildings in the
southeast. A quarry is shown in the centre of the site approximately 50m west of
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the northern most reservoir. A spoil heap is shown between the quarry and the
reservoir. Disused sewage tanks (Bury Corporation) are shown adjacent to Mill
Road approximately 50m west of the scuthern property boundary. Residential
development is shown approximately 50m to the west of the property boundary.

The map of 1960 shows the quarry noted on the 1930 map to be disused and in
use as a ‘pond’. The disused sewage tanks to the south of the property are no
longer shown. Further residential development is shown to the west and
northwest of the property.

The map of 1971 (only covering the southwestern corner of the site) shows the
water in the reservoir at the southwest of the site to he at a lower level than the
map of 1960 (the steep banks of the reservoir are detailed). A ‘refuse tip’ is
indicated around the east and south of the disused quarry (annotated as pond)
in the narth of the site. The works buildings are annotated as ‘Car Accessories
Factory', which refers to the Tetrosyl car-care production operations. Further
residential development is indicated a few metres to the south of the site.
Residential garages are shown off Mill Lane adjacent to the southwestern corner
of the sife.

The map of 1984 shows the reservoir in the southwest of the site has been
infilled. Two new buildings {Tetrosyl warehouses) are shown to the north of the
faormer reservoir location. According to Tetrosyl personnel a cut and fill exercise
was carried out pricr to the construction of the two new buildings in the 1870s.
Material excavated from the area of the new buildings was used {o infill the
reservoir. There is currently a car park and office buildings at the location of the
former reservoir. The disused quarry in the north of the site is also no longer
detailed. A concrete surfaced drum storage area is currently located in the
position of part of the former quarry. The M66 motorway is shown on an
embankment adjacent to the northeastern boundary of the property. The
reservoir located 200m to west of the property is shown as disused and emply
and a new covered reserveir is shown 50m to the south of the disused one.

The map of 1999 shows land to have been infilled at two locations along the
northwestern and southern banks of the existing reservoir in the northwest of the
property. The map of 1987, which shows the northern tip of this reservoir,
appears to show that the northwestern hank had heen infilled at this time.

Facility personnel stated that Tetrosyl have occupied the subject property since
the mid 1960s. Tetrosyl have always undertaken mixing operations for
production of car care producis.
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4.2 REVIEW OF PREVIOUS INVESTIGATIONS
Three previous investigation reports were provided for review by ENSR, as follows:

e Highway & Foundation Surveys Ltd., Site Investigation Report, Proposed
Extensions to Tetrosyl L.td. Bury, August 1976;

e Sub Soil Surveys Lid., Report on Ground Investigation at Site of Proposed
Storage Tanks, at Tetrosyl Lid., Old Walmersley Road, Bury, September 1981;

e Sub Soil Surveys Lid., Results of Ground Investigation at Tetrosyl Ltd. Bevis
Green Works, Bury, January 1996,

A summary of these reports is detailed below:

1976 Report

This report details a geotechnical investigation undertaken at the location of the tank
farm between the former quarry and reservoir, A total of six boreholes were drilled to a
maximum depth of 6.2m. Twao boreholes were drilled in the backfilled quarry. 1dentified
materials in the quarry area were predominantly ash and brick with soil, clay and
sandstone. In one borehole (BH1) the base of the infilled material was not proven to a
depth of 6.2m. Groundwatler was encountered in the quarry area at 4.0m b.gl. The
general sequence of strata was as follows:

¢ Topsoil
e Clay
o \Weathered sandstone

Chemical analysis of water samples in the quarry area for sulphate and pH determined
concentrations of 261-288 mg#, and pH 6.6 — 6.8. For soill samples the perceniage
concentration of sulphate was described as ‘no trace'. Sulphate resisting cement was
recommended for development in the quarry area,

1981 Report

This report detaits a geotechnical investigation at the site of the current tank farm. The
investigation was undertaken prior fo construction of the tank farm and was to provide
geotechnical data. Four cable percussive boreholes were drilled fo depths ranging from
3.5mto 4.8m. Encountered strata comprised:

s Made ground comprising sandy clay, wood, brick and peat
»  Glacial ciay with inclusions of stone coal and shale
s  Sandstone
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4.3

4.3.1

There were no recorded groundwater entries in the boreholes during drilling. Chemical
analysis was restricted to sulphate which ranged from 0.034 — 0.042%.

1996 Report

This report details the borehole logs and test data at the site of the current reception and
office bullding. Three boreholes were drilled to depths ranging from 7.75m to 11.18m
b.g.l. Encountered strata comprised the following general sequence:

¢« Madeground comprising brick, clay, sand, and stone,
» Clay and sandy clay
 Mudstone and sandstone

Groundwater was observed in one borehole to a depth of 3.50m, the other boreholes
were dry during drifling.

Chemical analysis was restricted to sulphate and pH. The suiphate concenirations
ranged from 0.06 g/t and 0.92 g/f. pH ranged from 7.7 to 8.5.

EXTERNAL ENQUIRIES

Wiritten and verbal enquiries were made to the Environment Agency and Environmental
Health Department of Bury Metro (Local Authority). The replies received are
summarised

Environment Agency

The Environment Agency provided information from the public record in a letter dated
December 5, 2002. A summary of the information provided is detailed below. A copy of
the correspondence is presented in Appendix B.

e There are no surface water bodies with general quality assessment {GQA) data
tocated within a 1km radius of the site;

¢ There are no current Waste Management Licence holders within 250m of the
site;

= There is one closed landfill. This is the former sewage tanks located to the
south of the site. The infilled waste is believed to be ash;

e Pigs Lee Brook Tributary which flows through the site is designated as a ‘Main
River and is subject to Byelaw Control. No works may take place within 8
metres from the bank top of the watercourse without prior consent of the EA.
Consent is also required under the Water Resources Act 1991, for any works on
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over or within the channel of the watercourse, including construction of surface
water outfalls;

The Agency has no records of the property being subject to fluvial flooding in the
past. However, due to its proximity to the watercourse, the possibility of flooding
in the future cannot be entirely dismissed;

The riparian landowner is responsible for the maintenance and repair of the
watercourse bed, banks, and any structure including culverts and retaining walls.
The EA has no knowledge of any defect or want of repair in the watercourse
bed, banks, or structures including culverts and retaining walls. Inspection is
however, recommended;

The EA has no details regarding the route, depth or structural condition of the
culvert. Any prospector will need to ascertain this;

Proposed layouts must ensure access is available to the open and culverted
sections and a minimum of 8 mefres on each side of the watercourse must be
provided. Any proposals fo open up sections of the culvert would be welcomed
by the EA subject to design. If culverted sections remain in the tayouts
proposed, an overland flow route musi be considered such that properties would
not be flooded should blockage or collapse occur,;

The E£A would raise planning objection to any Flanning Applications made that
did not address the above and also recommend that a flood risk assessment is
carried out in accordance with PPG25;

The site is not currently within a defined groundwater source protection zone;
The EA has no details of boreholes or wells within the property;

There are no Integrated Pollution Control (IPC) or Radicactive Substances
(RAS) sites within 250m of the site,

The EA has no knowledge of prosecutions or ouistanding notices affecting the
property.

4.3.2 Bury Metro Environmental Services

The Environmental Services dept of Bury Metro were requested to provide wnformation
held on the public record in connection with the subject property. A summary of the
information received is detailed below. A copy of the correspondence is presented in
Appendix B.

There is one identified former landfill site located approximately 50m southwest
of the subject property. The landfilt is comprised of infilled former sewage tanks.
The site was operated pre-licensing and consequently little information is
available on waste types deposited at the site. A spike survey was undertaken
which determined no concentrations of methane and up to 10% carbon dioxide.
Bury Metro are not aware of any pollution incidents at the property;
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e There are no recorded private water supply abstractions within 250m of the
property;

¢ There are no recorded hazardous instaltations or Part A, Part B, IPC or IPPC
authorisations within 250m of the property;

= The Council undertook a review of historical plans, to determine industrial
fanduse. A repreduction of this information is detailed in Appendix B.
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5. SITE WALKOVER

Following the desk study review a site walkover survey was carried out by ENSR to
determine Areas of Potential Concern (APCs) in relation to potential contamination at
the Property. APCs are identified areas where current or historical land use may have
resulted in ground or groundwater contamination.

A summary of these areas is presented in Table 5.1 below.

TABLE 5.1: Identified Areas of Potential Concern

APC Description

Reference

1 Underground storage tanks (USTs) containing white spirit and mono ethylene
glygol {MEG). Unused USTs previously contained methanol

i Antifreeze mixing area including three ASTs

3 Tetrosyl maintenance workshop and former Dyeworks mechanics shop

4 Raw material drum compound

5 Tetrosyl vehicle maintenance shed. The building was contructed on an area of
ash fill

6 Fuel oil {(diesel) AST supplying fuel for the vehicle maintenance shed

7 Diesel AST used for vehicle filing

8 Kergsene AST o

9 Fuel (heating oil ASTs)

10 ASTs containing methylene chloride, sodium silicate, kerosene, and white spirit
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TABLE 5.1 (Continued)

APC Description

Reference

11 Electrical transformer

12 Sprinkler pump and diesel AST

13 Heating Oil ASTs

14 Former Tetrosyl cap spraying room

15 AST not in use (former contents not known)
16 Bitumen AST

17 Tetrosyl resin room and location of former reservoir for the printworks.
18 Infilled former reservoir

19 Former USTs infilled with concrete

20 Solvent drum filling area

21 Solvent recovery plant

22 Drum crushing plant

23 Solvent tank farm

24 Waste sludge reclamation plant

25 Former quarry and landfili

25 Heating oil AST

27 Open area surfaced with road planings

28 Diesel AST

29 Area adjacent to off-site infilled sewage tanks, Mill Road car park
30 Former reservoir {north of maintenance shed)
31 Infilled ground to south of reservair

32 Infiled ground to east of reservoir

The APCs detailed above were investigated during the Phase Il works detailed in the following

secfions.
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6.1

6.2

6.3

SITE WORK

The intrusive site investigation work was carried out during the period of 23 to 29
October 2002. # included the excavation of trial pits, sinking of probeheles and
boreholes, and installation of monitaring wells. All works were supervised by an
engineer from ENSR International Limited.

The locations of the trial pits, probeholes and horeholes are indicated on the site plan,
Figure 2. Locations of the exploration points include the Areas of potential Concern
tisted in Table 5.1 above, and other general areas of the site.

TRIAL PITS

Eleven trial pits (referenced TP1 to TP11 inclusive) were excavated by mechanical
means on 29 October 2002. Representative soil samples were taken and returned to
the laboratory for analysis. The descriptions of the strata encountered together with
comments on groundwater conditions and pit stability are given in the frial pit records
presented in Appendix C. In view of the on going use of the site, trial pits were only
excavated in areas, which would not cause disruption to site operations. Trial pits were
therefore only excavated on the unsurfaced ground located in the northern and southern
sectors of the property.

PROBEHOLES

Forty-five probeholes (referenced PH1 to PH45 inclusive) were sunk by percussive
means using window-sampling methods between 23 and 28 October 2002. The
probeholes were commenced at a diameter of 80mm and were progressively reduced fo
a minimum diameter of 40mm at 3m depth. Representative samples were taken from
the window samplers and returned to the laboratory for analysis. The descriptions of the
strata encountered together with comments on groundwater conditions are given in the
probehole records presented in Appendix C.

BOREHOLES

Eleven boreholes (referenced BH1 to BH11 inclusive) were sunk by light cabie
percussive means between 23 and 29 October 2002. Obstructions were encountered at
shallow depth during the boring for two of the boreholes (BH-7 and BH-8), which had to
be abandoned. The depths of the boreholes, descriptions of the strata encountered and
comments on groundwater conditions are given in the borehole records presented in

Appendix C.
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6.4

Representative samples were taken throughout the full depth of boring. A
representative selection of these samples were returned to the laboratory for
examination and testing.

Standard penetration fests (SPTs) were carried out in granular soils to assess the
refative density of the natural soils and made ground. The values of penetration
resistance (N values) for these tests are given in the borehole records.

MONITORING INSTALLATIONS

Perforated standpipes (52mm diameter and 35mm diameter respectively) were installed
in nine boreholes and eight probeholes to enable monitoring of groundwater levels and
gas flow rates, pressures and concentrations.

The standpipes were installed in the boreholes and probeholes and surrounded with
sand/pea gravel and sealed at the surface with bentonite. Valves were fixed to the top
of the installations, which were protected with lockable covers. Detfails of the
installations are given on the respective records presented in Appendix C.
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7. MONITORING

Four visits were made to site on 01, 05, 12 and 20 November 2002 to monitor the
standpipes installed in the probeholes and boreholes.

Concentrations of methane, carbon dioxide and oxygen were recorded using an Infra
Red (Gas Analyser. Both peak and steady concentrations were recorded along with
atmospheric pressure. Flow rates of gas from the installations were recorded using a
Gas Data GFG60 mass flow balance transducer.

On two occasions hydrocarbon vapour concentrations were alse recorded using a Mini-
Rae Photo-lonisation-Detector.

The borehole and probehole installations in the solvent recovery area and near vicinity
were not monitored since it was required that all equipment used in this area was
intrinsically safe.

The results of the gas monitoring are given in Table 1 (a-d).

Water levels in the standpipes were recorded using an electronic dip meter. These
results are also given in Table 1 (a-d).

Groundwater samples were taken from six boreholes and one probehole, which yielded
sufficient sample for analysis. Samples were returned to the laboratory for analysis.
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8.

8.1

8.2

LABORATORY TESTING

GEOTECHNICAL TESTING

The natural moisture contents and liquid and plastic limits of nine samples of the
cohesive soils were determined. The results of the analysis are included in Table 5.

Samples were scheduled for determination of water-soluble sulphate content and pH
values. The results of these analyses are given in Table 2.

CONTAMINATION ANALYSES

Total petroleum hydrocarbons (TPH) and aromatic hydrocarbons (BTEX - benzene,
foluene, ethylbenzene and xylene) were determined for fourteen soil samples. Volatile
organic compounds (VOCs) were determined for seventeen soil samples.
Polychlorinated biphenyl {(PCB) analysis was carried cut on one soil sample.

Chemical analyses was also carried out on seventeen representative samples of the
made ground and natural soils for a range of contaminants based on Guidance Note
59/83 produced by the Interdepartmental Committee on the Redevelopment of
Contaminated Land (ICRCL). The following parameters were determined in this
analysis suite:

pH, total sulphate, total metals (arsenic, cadmium, chromium, copper, mercury, nickel,
lead, selenium and zing) solvent extractable matter (SEM), total phenols, total cyanide,
sulphide and water soluble boron. This is referred to as the 'general suite’ throughout
the report.

The results of all scils analysis are presented in Table 2.

Leachabhility tests were underiaken on eight selected soil samples and the
concentrations determined for the general suite of analysis which comprised the
following:

pH, total sulphate, total metals {arsenic, cadmium, chromium, copper, mercury, nickel,
lead, selenium and zinc) solvent extractable matter (SEM), total phenols, total cyanide,
sulphide and water soluble boron.

The resulis of these leachability tests are included in Table 4.
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Seven groundwater samples were analysed from the monitoring well points located on
the property. Six samples were analysed for TPH, BTEX and VOCs. Three samples
were analysed for the general analysis suite. The results of these analyses are included
in Table 3.

Four soil samples were tested for loss on ignition and the results are presented in Table
6.

Asbestos analysis was undertaken on five made ground samples to determine the
concentration and type of any asbestos that may be present. The results of these
analyses are presented in Table 7. d

Curing the monitoring a sample of gas was removed from borehole 10. The results of
this analysis is included in Table 1e.
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9.1

GROUND CONDITIONS

The ground conditions described are hased on data from the 11 frial pits, 45 probeholes
and 11 boreholes drilled under the supervision of an ENSR geo-environmental engineer.

Buildings, concrete slahs and areas of tarmac hardstanding cover a large propottion of
the site area. Made ground was encountered to depths varying between 0.16m (PH3)
and 11.00m (BH9).

AREAS OF THE SITE

The site has been divided into ten areas to assist the discussion of ground conditions
{refer to Figure 5 for the notation of each area).

1. Top of Site - Green Belt Land and Trailer Parking area at Northern End of the
Site

Trial pits in the Green belt land {(grassed field) encountered topsoeil to 0.20m over firm to
stiff sandy silty clay, with some sandstone cohbles at depth. There was no made
ground encountered in this area.

In the trailer parking area made ground was encountered to depths of between 0.45m
and 0.60m and comprised logse to mederately compact gravel over firm to stiff sandy
clay. The underlying natural material comprised weathered sandstone or stiff sandy clay
with some sandstone cobbles and boulders at depth.

Groundwater was generally not encountered over this part of the site due to the shallow
depths of excavation, however land drains were encountered within trial pits TP-4 and
TP-5 at depths of 0.90m and 0.70m respectively. The drain in TP-4 did not contain
water but the one in TP-6 did and moderate water eniries were recorded.

There was no visual or olfactory evidence of hydrocarbons or solvents in this part of the
site.

2. Warehouses and Landscaped Grassed Area

In this area the thickness of made ground varied between 0.23m (PH-19) and 1.20m
{PH23). The soil profile comprised grass, concrete or tarmac over moderately compact
sandstone gravel, and in places underlain by silty clay or reworked silty cfay. The fill
material was generally underlain by weathered sandstone.
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Groundwater entries were noted within the natural clay or sandstone hetween depths of
0.23m - 0.43m (PH19) and 2.00m — 3.00m (PH25).

There was no visual or olfactory evidence of hydrocarbons or solvents in this area.
3. Solvent Recovery Area

Significant thicknesses (greater than 3.00m) of made ground were encountered in the
position of the old quarry (PH28, PH29 and PH36} in the solvent recovery area.

The made ground was variable in nature and comprised clayey silt or clayey sand with
variable amounis of coal, sandstone, brick gravel and timber fragments, over loose ash
and clinker (PH28 and PH29) or moderately compact sand over loose gravel and
cobbles of brick and sandstone (PH36). The made ground was underlain by soft clayey
siit (PH36) and loose silty sand with timber fragments (PH28) or sandstone gravel and
timber fragments (PH29). The depth of made ground in this area was not proven in ail
areas.

The depth of made ground over the rest of the solvent recovery area generally varied
between 0.30m {PH34) and 0.80m (PH30) and generally comprised concrete (0.20m
thick) over a loase limestone gravel in a sandy matrix. Loose brick in a black ash matrix
was enccountered in one location (PH34). The fill material was underlain by weathered
sandstone or soft to firm clayey silt over weathered sandstone.

Groundwater entries were noted in the made ground in probeholes PH28 (3.20m), PH29
{3.00m) and PH36 (1.30m) (the area of the old quarry}.

Hydrocarbon and solvent odours were noted in borehole BH6 (from Om — 1.45m) and
probeholes PH34 (0.30m) and PH37 (1.50m — 2.00m).

4. Reservoir Area

Two areas on the edge of the reservoir have been historically filled for land reclamation
purposes. The land has historically been used by Tetrosyl far the parking of road tanker
vehicles. Trial pit TP9 was located close to the area of fill on the northwestern bank of
the reservoir. Made ground was encountered to (2.90m) and comprised firm silty clay
with a litle brick and wood fragments, roots and fibrous vegetation. The base of the
madeground was not proven in this area.

Trial pit TP6 and borehole BH-5 were located within the filled area at the south end of
the reservoir. in this area made ground was encountered to a depth of greater than
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4.50m and comprised loose sand and gravel with concrete boulders and fragments of
sandstone and brick.

Rapid groundwater entries were encountered in the made ground at 0.60m and 1.00m in
trial pit TP-6 and borehole BHS, respectively. This is a result of the near vicinity of the
reservoir and hydraulic connection with groundwater.

The water and made ground encountered in trial pit TP6 appeared to have a
hydrocarbon sheen and there was an associated hydrocarbon odour.

5. Car Park Area (Former Reservair)

Made ground in this area was encountered to a depth of 4.00m (BH2 and BH3) and
comprised farmac over moderately compact sand with varying amounis of gravel,
sandstone, brick fragments and ash over very soft to firm (becaoming stiff in BH2 and

PH45) sandy clay with varying amounts of ash, gravel or cobbtes.

The made ground in the borehole locations was underlain by firm to very stiff clay and
weathered rack (grey shale).

Groundwater entries were encountered within the made ground in both boreholes and
probehole PH24 between depths of 1.00m and 3.00m.

An organic odour was noted in borehole BH2 between depths of 0.50m and 1.50m.
6. Offices {(Former Underground Tank [L.ocation)

Made ground was encountered to a depth of 1.00m, comprising topsoil over loose sand
over soft clay. The natural underlying material comprised soft to stiff clay with
weathered sandstone at 2.30m.

Rapid groundwater entry was recorded within the natural soils at 3.00m, with the level
rising rapidly {o 2.30m.

A hydrocarbon odour was recorded between 2.30m and 3.20m.

7. Main Building

The main building is located on several different levels on land that slopes north to
south. The eastern half of the building is on the lowest level (PH14 to 16, PH38, PH39

and PH43), the southern room (‘resin roaom’) in the western half of the building is on the
middle level (PHT to 5) and the remainder of the western half of the building is on the
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upper level (PHB, PH21 and PH22). Probeholes PH17 and PH18 were drilled outside at
the upper level adjacent to the bitumen tank and on the retaining wail for the reservoir
adjacent to a disused fuel tank.

Groundwater was not encountered at any of the investigation locations in this area.

Hydrocarbon odour was only noted within the made ground in probehole PH15 between
ground level and 0.30m depth (the base of the probehole).

The ground conditions encountered were as follows:
L.ower Level

The depth of made ground on this level varied between 0.20m and 0.55m. Beneath a
concrete or rough gravel surface the made ground comprised ash, sand and gravel in
various proportions. Weathered sandstone was encountered at all but two of the
probeholes (PH-14 and PH39), which encountered concrete obstructions at 0.50m and

0.27m respectively.
Middie Level

On this level made ground was encountered to depths of between 0.25m and 0.85m.
Beneath a layer of concrete {0.20m thickness, reinforced in places) the made ground
was variable, consisting of ash, clinker, brick and sandstaone gravel, reworked clay and
clayey silt. Weathered sandstone was encountered beneath the made ground at all

locations.,

Upper Level

Inside the main building made ground was encountered to depths of between 1.00m and
2.00m. Beneath the layer of concrete the made ground generally consisted of loose to
moderately compact gravel and / or sand, containing ash in places and firm to stiff sandy
clay. Weathered sandstone or stiff clay over weathered sandstone was encountered at

all locations.

On the retaining wall for the reservoir, just fo the north of the main building, made
ground was encountered to the full depth of the probehole {4.00m) and comprised
topsoil over gravel, cobbles and ash, over firm to stiff silty or sandy clay with a fittle
gravel.

Next to the bitumen tank made ground was encountered to 1.50m, which comprised
loose to moderately compact sand / sandy gravel matrix with some clay and gravel.
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Solid bitumen was encountered in layers within the sand between depths of 0.30m and
0.50m. The made ground was underlain by weathered sandstone.

8. Central Building

Made ground was encountered to depths of 0.60m and 1.00m and comprised of
concrete over sand and gravel fill containing ash, brick gravel and cobbles in places.

Groundwater was not encountered and there were no indications of hydrocarbon or
solvent contamination.

9. The Croft and Bottom of Site

This area contains the deepest made ground on the site. At the southwestern corner of
the site toose to moderately compact ash and clinker intermixed with firm sandy clay
was proved fo a depth of 11.00m (BHS).

A similar material was encountered beneath the surface sand and gravel in trial pits TP-
8 and TP7 to depths of 2.10m and over 3.80m, respectively. In trial pit TP-8 the ashy
material was underlain by a firm sandy clay (possibly reworked).

The proheholes drilled at the bottom of sife also encountered made ground to depths of
between 2.90m and 6.00m. The made ground consisted of various layers of gravel,
sand, ash, brick fragments and generally firm to stiff sandy clay.

Natural strata were proved beneath the made ground in two of the probeholes (PH7 and
PH10) and comprised weathered sandstone.

Slight groundwater entries were noted in probehole PH44 within the made ground below
a depth of 3.00m.

10. Underground Tank Area

Made ground was encountered in this area to depths of between 0.18m (PH12) and
3.70m (PH42). The made ground consisted of a mixture of sand, sandstone gravel,
brick gravel, ash and soft to firm sandy clay with various inclusions. NMNatural strata
(weathered sandstone or stiff clay) were proved beneath the fill materials in two
probeholes (PH8 and PH12) and both boreholes.

Slight groundwater entries were encountered between depths of 2.00m and 2.50m in
borehole BH11 and probehoie PH12 within the made ground and possible made ground.
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Hydrocarbon odour was noted between ground level and 0.70m in boreholes BH10 and
BH11 with a strong odour noticed at 1.70m in probehole PH42.

9.2 SUMMARY OF AREAS WITH EVIDENCE OF HYDROCARBON IMPACT

During the investigation visual or olfactory evidence of hydrocarbon/solvent impact was
encountered in the following locations:
e
e Solvent Recovery (BHG, PH24, PH37)
e Underground Tanks (BH10, BH11, PH42)
¢ Offices (BH4)
e South of Reservair (TF6)
o  Car Park (Former Reservoir) (BH2)
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10.

ASSESSMENT OF MINING

Historical and geological records indicate that the site is located in an area with a history
of coal mining. This has included underground mining on and to the east of the
property.

It is therefore recommended that a careful inspection of all excavation works during site
development be completed in order to examine all formations for any disturbed ground,
which may be indicative of backfilled workings.

A Coal Authority report dated October 17, 2002, indicated the following information in
connection with the subiect property:

¢ One seam of coal has been mined at shallow depth within 20m of the site, with
the last extraction recorded as being in 1877,

o Records show that surface strata in the area could be coal bearing and the
possibility of unrecorded mining activities cannot be discounted.

¢ There are believed to be two adits present in the southeastern comner of the site
and cne coal shaft (marked on maps as an Air Shaff) in the northeast of the site.
There are no records of the measures that were taken to fill in the shaft or adits.

The Coal Authority were further contacted to obfain abandoned mine plans for the
property. One abandoned mine plan was obtained for Lumn Mills Colliery, Sand Rack
Mine (Abandonment Plan No. 818). The plan details two adits located on the properties
eastern boundary connecting to coal workings to the east of the property. The Coal
Seam is recorded as 1ft 9in thick. Notes on the map state that ' This is a shallow
working in the Rough Rock’. There are no specific details of the actual depth of the
workings. No further information was obtained on the air shaft. Based on the site
inspection there was no visible indication of the adits. |nvestigation of these areas was
precluded by the building development at these [ocations.

Report No. 10468-1 (01) Main Text Page 26 of 60



TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

11.

111

11.2

FRAMEWORK FOR SITE DEVELOPMENT

FOUNDATIONS ON NATURAL SOILS

Based upon inspection of the trial pits, probeholes and boreholes drilled by ENSR, over
most of the site where made ground is less than 2m in thickness the proposed low rise
housing may be supported on conventional strip foundations placed through any made
ground and soft clays on the wnderlying natural firm and stiff clays or weathered
bedrock. Such foundations may be designed to an allowable net bearing pressure of
100kN/m®.  The results of the plasticity index tests indicate the clays are of low
shrinkage potential and a minimum foundation depth of 0.75m below the lower of
existing or final ground levels should therefocre be adopted on cohesive soils. A
minimum foundation depth of 0.60m should apply where weathered sandstone bedrock
is present at shallow depth.

Where the thickness of existing made ground and required oversite are in excess of
0.60m suspended cast in situ or pre-cast ground floor siabs will be required.

Within those parts of the site where frees are present or are to be planted then
foundations depths should be in accordance with NHBC Chapter 4.2, Building Near
Trees . Increased foundation depths will however not be required for any units
underlain entirely by sand or bedrock.

Cohesive soils may become softened when wet and it will therefore be important fo
ensure that foundation excavations are not left open or exposed for long periods. 1t is
recommended that all excavations be carefully inspected to ensure any soft spots are
removed.

Great care will be required when demelishing the existing buildings to ensure existing
substructures, drainage efc. are removed. Records of the locations of these services
should be maintained so that they can be related to the proposed layout and appropriate
action taken. This may comprise either extending the footings of new structures below
the former substructures or designing the foundations to span over the disturbed
ground.

FOUNDATIONS ON MADE GROUND

Within the site boundaries the historical plans and the findings from the current
investigation indicate the presence of a number of former reservoirs and a quarry which
have been infilled. The location of these identified features are indicated in Figure 2,
together with the thickness of made ground identified during the ENSR investigation.
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11.3

This includes six areas of infill but in addition other areas are present where significant
thicknesses (greater than 2m) of made ground were recorded. These include an area fo
the north of the reservoir (TP9) and a larger area along the southern site boundary. |t
should be noted that other areas with significant thicknesses of made ground are likely
to be present in other parts of the site and that the actual areas indicated in Figure 2
may vary from those shown. In these areas other foundation types will be required and
at this stage an allowance for piled foundations should be made. it may be possible that
ground treatment, such as vibro-compaciion, may also prove suitable for some parts of
the site.

A range of pile types may be suitable for conditions on site and specialist contractors
should be consulted in respect to their system for the expected conditions on site. [{is
likely the fill materials will produce negative skin friction and this shouid be accounted for
in the pile design. Advice in relation to pile type foundations should be obtained from
NHBC Chapter 4.5.

OTHER COMMENTS ON FOUNDATIONS AND INFRASTRUCTURE DESIGN

Extensive areas of hard standing are present on parts of the site. These, together with
any buried structures, will have to be removed prior to site redevelopment and
foundations placed on the underlying firm to stiff cohesive soils and weathered
mudstone. Removal of the concrete and excavations though bedrock will require
hydraulic breakers. The broken concrete and brick could be crushed and re-used on
site, subject to visual and olfactary assessment for hydrocarbons and solvents.

Excavations within the natural clays should remain open, however, side support will be
required for all excavations deeper than 1.2m where personnel have to enier. All
excavations in made ground are likely to require support.

Based upon inspection of the ground conditions road pavements should be designed on
a California Bearing Ratio (CBR) value of 2 per cent in the clay and 2 to 5 per centin the
made ground. If any soft ground is encountered at formation levei this should be
removed and the road construction deepened accordingly. It would also be prudent fo
compact all formations before pavement construction in order to make good any
loosening of the ground associated with excavation works.

In regard to services through made ground, advice should be sought from local utility
companies in respect of any specific requirements that they may have for the ground
conditions and chemical contaminants present on site.

Ground bearing slabs may generally be adopted after the removat of topsoil and
provided the thickness of made ground does not exceed 0.6m. However, in the area of
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thicker made ground {greater than 0.6m in thickness) and where the proximity of trees
results in the need for foundation depths in excess of 1.5m, suspended slabs will be
necessary. In the latter case underslab voids should be provided as specified in the
NHBC Standards Chapter 5.2, Suspended Ground Floors: 1994.
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12.

12.1

12.2

DEVELOPMENT CONSTRAINTS

The following section summarises the main issues to be addressed in the sife
development which will have direct influence on the form and extent of any re-
development work undertaken.

EXISTING RESERVOIR

The existing reservoir to the centre east of the site covers an approximate area of
1.25 hectares. In respect of future site development it would be possible to drain the
reservoir and backfill it to a standard capable of supporting residential housing. Details
of the construction to the dam structure are not available in detail. A cross section
drawing dated April 17" 1924 shows two retaining walls at the end of an earth
embankment structure adjacent to the buildings at the base of the dam. The
construction materials of the retaining walls are not stated. i is likely that much of the
embankment construction materials are site won clays taken from the plan area of the
raservoir to form an earth embankment structure. These materials can be re-used to
backfill the reservoir but such operations are likely to require additives, to improve or
stabilise these clays. The addition of lime or cement have been used for similar site
restoration schemes which should also be able to incorporate any silt deposits which
reside in the base of the reservoir.

if it was considered appropriate to retain the reservoir then issues relating to ownership,
liability and maintenance would have to be addressed with any prospeciive developer.
Information in this respect is provided in the Reservoirs Act of 1975, which, although
only applying to all reservoirs with a volume of 25000m?® of water, outlines the framework
fo ensure and maintain reservoir safety. Implementation of the Act (and maintenance of
all records) is through the local authority who also are responsible for enforcement
waorks.

CULVERTED WATER COURSE

The overfiow from the reservoir is channelled around the west and southern reservoir
boundaries before entering a culvert running southwards beneath the main works. |t
wouid be beneficial, at the time of site clearance works, for this culverted section to be
removed and the culvert grubbed out. If, as suggested above the reservoir is cleared
and restored, it would seem beneficial to re-route the stream running into the site in the
north and to create an engineered channel for it along the eastern boundary of the site
before discharging to the south. It is Environment Agency policy to promote open river
or stream paths rather than culverted water flows. In addition they require a no-build
zone or easement 8m in width on either side of a watercourse and installation of the
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12.3

12.4

feature along or close fo the sife boundary would likely minimise the restriction this may
pose to the redevelopment.

BACKFILLED RESERVOIRS AND QUARRIES

Several infilled reservoirs and a quarry area have been identified on site. Generally,
although these contain significant thicknesses of infill, these areas can be re-developed
with the use of appropriate foundation types. However, within limited areas gas
monitoring has identified elevated concentrations of hazardous ground gases (methane
and carbon dioxide) associated with variable gas flow rates which are occasionally
elevated. Development over these areas may be possible but this would require longer
term gas monitoring for confirmation of the ground gas regime. The scope of such
monitoring would have to be agreed with the local authority Environmental Health
Depariment.

As the areas with measurable gas concentrations cover a relatively small proportion of
the site and aiso have the most difficult ground conditions for foundation installation it is
recommended that they be used as areas of public open space or amenity. Such areas
will be required on any housing development by the local authority Planning
Department. Remediation of the underground tank areas to remove hydrocarbon
contamination may result in a reduction of gas concenfrations in these areas.

OLD ADITS AND AIR SHAFT

The investigation has identified two adits on or close to the site boundaries and an old
air shaft to the north of the site. There is no available information as to whether or not
these features have been infilled, capped, stowed or otherwise treated. These features
were not identified during the presently reported intrusive investigation.

Once the site has been demolished and cleared further investigations for the features
should be undertaken. At this stage it would be prudent for any developer to incorporate
these areas into non development {non-housing} areas and public open spaces.
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13.

13.1

CONTAMINATION ASSESSMENT

SUMMARY OF CONTAMINATION ASSESSMENT

in order to assess whether the soils beneath a site are contaminated, the results of the
chemical analyses have to be compared with suitable guidelines. Historically guidance
has been sought from the Interdeparimenta! Committee on the Redevelopment of
Contaminated Land (ICRCL) using their Guidance Note 59/83. However, in April 2002
the Contaminated Land Exposure Assessment Model (CLEA) was published. This was
developed by the DgoE, DETR, DEFRA and EA with the support of external
consultancies. In support of the CLEA model, DEFRA have undertaken research into
the toxicological properties of compounds. In the initial tranche, toxicological reports
have been prepared for nine compounds, but it is understood that up to 40 more are to
follow. Based on this new toxicological information, Soil Guideline Values to be used in
risk assessments have been developed for the following end uses, using generic
exposure assumptions.

« Residential Gardens with plant uptake

¢ Residential Gardens with no plant uptake {open space, communal gardens etc)
o Allotments

o Commercial (industrial) premises.

In the situation of a completed (or former) building surrounded by hardstanding and
landscaped areas the most significant risks occur if excavations are opened up into the
underlying fill. For domestic developments there are the added risks associated with the
ingestion of contaminants via fruit and vegetables grown on the land.

It is understood that this site will be developed for residential purpeses, and it has been
assumed that in the worst case, fruit and vegetables will be grown. Consequently
values appropriate to residential gardens with plant uptake (CLEA guidance) and
residential gardens with plant uptake (CLEA guidance) and ICRCL threshold trigger
vaiues for domestic gardens (ICRCL guidance) have been used to assess the degree of
contamination. These respective guidance values are included in Table 2

Neither CLEA or ICRCL 59/83 yet include guideline values for hydrocarbon
contamination within soils and consequently the widely recognised Dutch Guidelines®
are often quoted. The Dutch Guideline values for Mineral Oil are accepted as the
closest equivalent to TPH. The Dutch Guidelines provide no differentiation for site end
use categories although two sets of values (Target and Intervention} are quoted for most
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parameters and these are taken to indicate 'background’ and ‘significant contamination’
concentrations respectively. These guideline values are shown in Table .

For some contaminants the CLEA/ ICRCL threshold values were exceeded. Additional
analyses were therefore carried out on leachates obtained from these samples. The
ICRCL or CLEA do not give threshold values for leachates and reference is therefore
made fo the Environment Agency publication on disposal of contaminated soils!"?.

There are currently no statutory contamination limits that apply in the UK for non-potable
groundwaters and consequently the 'Dutch Guidelines'” are often quated. As for soils,
two sets of values are quoted for most parameters which are generally interpreted as
typical for uncontaminated waters (Target value) and indicative of significant
contamination (Intervention value)

Where no Duich IV guideline has been quoted, the Water Supply {(Water Quality)
Regulations 2000 have heen referred to. These Regulations are generally used as the
standards for drinking water quality, and are therefore more stringent. The respective
Dutch and Water supply guideline values are included in Table .

This investigation included analysis of some forty soil samples for a broad range of
chemical analysis. In addition leachability tests were carried out on eight selected soil
samples to determine the potential mobility of contaminanis. Groundwater analyses
from standpipe installations in seven monitoring wells were carried out. A summary of
the investigation locations and designated APCs is detailed below.
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TABLE 13.1: Areas of Potential Concern and Investigation Locations

APC Description Investigation

Reference Locations

1 Underground storage tanks (USTs) containing white spirit and | BH106, BH11,
mono ethylene glygol. Unused USTs formery contained | PH42
methanol

2 Antifreeze mixing area including three ASTs PH12

3 Tetrosyl maintenance workshop and former dye works | No drilling
mechanics shop access due to

12 inch thick
concrete floor

4 Raw material drum compound and area of infill PH40, PH41

5 Tetrosyl vehicle maintenance shed. The building was contructed | PH7, PH8
on an area of ash fill

6 Fuel oil (diesely AST supplying fuel for the vehicle maintenance | PH9, PH44
shed. In the vicinity of an area of ash fill.

7 Diesel AST used for vehicle filling PH10

8 Kerosene AST BH8
Fuel (heating oil ASTs) PH15 N

10 ASTs containing methylene chioride, scdium silicate, kerosene, | PH3, PH4
and whife spirit

11 Elecrical transformer PH5
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TABLE 13.1 {Continued)

APC Description

Reference

12 Sprinkler pump and diesel AST PH5

13 Heating oil ASTs PH13

14 Former Tetrosyl cap spraying room FH39

15 AST not in use (former contents not known) PH17

16 Bitumen AST - PH18

17 Tetrosyl resin room and location of former reservoir for the | PH1, PH2,

printworks. PHB

18 Infilled former reservoir BH2, BH3,
PH24, PH45

18 Former USTs infilled with concrete (located under current office | BH4

area)

20 Solvent drum filling area FPH37

21 Soivent recovery plant BH6, PH33,
PH34, PH35

22 Drum crushing plant PH30

23 Solvent tank Farm PH31, PH32

24 Waste sludge reclamation piant PH36

25 Former quarry and landfill PH28, PH29,
BH7, TP10,
P11

28 Heating oil AST PH20

27 Open area surfaced with road pianings PH27, TP3,
TP4, TP5

28 Diesel AST PH19

29 Area adjacent fo off-site infiled sewage tanks, Mill Road car park | BH9, TP7,
TP8

30 Former reservoir {north of maintenance shed) PHS8, PH40

31 Infilled ground to south of reservoir BH5, TP6

32 Infilled ground to east of reservair No access
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13.2

13.2.1

SOILS ANALYSIS

Contamination Assessment - Areas of Potential Concern

The section provides a contamination assessment of each identified APC and the other
general areas of the site that were investigated by ENSR.

APC1: Underground Siorage Tanks (BH10, BH11, PH42)

One soil sample from (PH42 @1.7m) and groundwater samples from PH42 and BH10
were analysed for TPH, BTEX, and VOCs,

In the soil sample from PH42, the concentration of TPH (1600ppm) exceeded the Dutch
target value (TV) (50mg/kg) but was below the Duteh intervention value (1V)
(5,000mg/kg). The concentrations of aromatic hydrocarbons: toluene (620ppm),
ethyibenzene (95ppm), and xylene (280ppm) all exceeded the respective Dutch IV's of
130, 50, and 25ppm respectively. The concentration of total VOCs was <1ppm. Due to
the high reporting limit resuliing from the high concentrations of BTEX it is not passible
tc compare this result with the VOC assessment criteria.

In the groundwater sample from PH 42 the concentrations of TPH {30,000 pph);
benzene {45 ppb), toluene (21,000 ppb), ethylbenzene (1500 ppb), and xylene (4,400
ppb) alt exceed the respective Dutch Vs for groundwater.

In the groundwater sample from BH10 {iocated on the assumed down gradient side) the
concentrations of TPH (<50ppb), benzene (<2ppb), toluene (<2ppb), ethylbenzene
(6ppb), xylene (18ppb) are all below the respective Dutch Vs for grouindwater.

APC2Z: Tetrosyl Antifreeze Mixing Area (PH12),

One soil sample (PH12 @1.5m) was analysed for the general suite. The concentration
of phenols (5.27ppm) marginally exceeded the ICRCL threshold trigger (d9ppm). For all
other tested determinants the measured concenfrations were below the quoted
assessment criteria, Based on the leachability analysis the concentrations of all phenols
were below the quofed assessment criteria.

APC3: Tetrosyl Maintenance Workshop and Former Dye Works Mechanics Shop

No drilling access was available to subsurface soils as a result of a 12-inch thick

concrete floor.
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APC4: Raw Material Brum Storage Compound and Area of infilt (PH40, PH41)

Two soil samples (PH40 @ 1.0m, PH41 at 0.8-0.9m) were analysed. PH40 was
analysed for TPH, BTEX, and VOCs; PH41 was analysed for the general suite. For
PH40 the concentrations of the tested determinants were below the limits of detection of
10ppm for TPH, and O.1ppm for BTEX and VOCs. For PH-41 the concentrations of
arsenic (22ppm) and lead {492ppm) exceeded the quoted assessment criteria {(22ppm
and 492ppm). For all other tested determinants the concentrations were below the
guoted assessment criteria.

APCS: Tetrosyl Vehicle Maintenance Shed and Area of Infill (PH7, PH&)

One soil sample (PH7 @ 1.0-2.0m) was analysed for the general suite. For all tested
determinants the measured concentrations were below the quoted assessment criteria.

APGCE Fuel Oil (Diesel AST) and Area of Infill (PH9, PH44)

Two samples from one location (PH9 @ 0.8-0.9m, and PH9 @ 1.4-1.5m) were analysed
for the general suite. For the lower sample at 1.4-1.5m for all tested determinants the
measured concentrations were below the quoted assessment criteria. For the upper
sample at 0.8-0.9m the concentrations of arsenic (25ppm) and sulphate (7,093ppm)
exceeded the guofed assessment criteria (20ppm and 2000ppm respectively). in order
to determine the potential mobility of the determinants the upper sample was analysed
for leachable components. Based on the leachability analysis the concentrations of all
tested determinants in the general suite, including arsenic and sulphate, were below the
guoted assessment criteria.

APC?7: Diesel AST for Vehicle Filling (PH10)

Two soil samples from one location (PH10 @ 0.6-0.7m and PH10 @ 1.1-1.8m) were
submitted for analysis.

The soil sample at 0.6-0.7m was analysed for TPH and BTEX. The concentration of
TPH (>4000ppm) had a carbon range of C10 to C36. The total concentration of TPH
may exceed 4000ppm as a result of higher end carbon. A concentration of 4000ppm
exceeds the Dutch TV (50ppm) but is below the Dutch 1V (5000ppm).

The soil sample at 1.1-1.8m was analysed for the general suite. The concentration of
arsenic (43ppm) exceeded the quoted threshold of 20ppm. For all other determinants
the measured concentrations were below the quoted assessment criteria.  In order to
determine the potential mobility of the determinant exceeding the assessment criteria
the sampie was analysed for leachable components. Based on the leachability analysis
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the concentrations of all tested determinants in the general suite, including arsenic, was
below the quoted assessment criteria.

APC 8 Kerosene AST (BH8, PH16)

One borehole (BH-8) was drilled adjacent to the Kerosene AST. The borehole was
terminated at 1.6m by a concrete obstruction (possibly associated with the culverted
stream). The soil encountered above this depth comprised sandstone infill. No samples
were submitted for laboratory analysis from this location. A probehole (PH16) was
drilled in the vicinify of this location and one sample (PH16 @ 0.4m) submitted for TPH
and BTEX analysis. The concentration of henzene (0.1ppm) exceeded the Dutch TV
(0.01ppm) but was below the Dufch IV (1ppm). For ali other determinants the
concenirations were below the Duteh TVs.

APCS: Heating Oit ASTs (PH15)

One soil sample (PH15 @ 0.2m) was submitted for analysis for TPH and BTEX. The
concentration of TPH (1200ppm) exceeded the Dutch TV (50ppm) but was below the
Dutch 1V (5000ppm). The concentrations of toluene (0.4ppm}, ethylbenzene (0.2ppm),
and xylena {0.8ppm) all exceed the respective Dutch TVs but are below the Dutch Vs of
130ppm, H50ppm, and 25ppm.

APC10: ASTs containing methvlene chioride, sodium silicate, kerosene, and white spirit

(PH3 PH4)

Two probeholes were drilled adjacent to the bunded tank area. Based on field
observations there were no indications of soif impact. No samples were therefore
submitted for analysis from this location.

APC11: Electrical Transformer {PH5)

One soil sample (PH5 @ 0.15-0.5m) was submitted for analysis for PCBs. The
concentration of PCBs (< 0.05ppm arachlor) was below the laboratory detection limit.

APC12: Sprinkler pump and diesel AST (PHS)

One probehole (PH5) was drilled in the vicinity of the sprinkler pump and diesel AST.
Based on field observations there was no indication of diesel spiflage. No samples were
therefore submitted for TPH analysis from this location.
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APC13: Heating Oil ASTs and Former Underground Tank {PH13, PH42)

This location is in the vicinity of APC 1. The results reported for PH 42 in the APC1
section are applicable o APC13.

APC 14: Former Tetrosyl Cap Sprayving Room (PH 39)

One probehole (PH39) was drilled in the vicinity of APC14. Based on field observations
and measurements there was no indication of soil impact. No samples were therefore
submitted for laboratory analysis from this location.

APC15: AST (notin use) (PH 17}

Two soil samples from one location (PH17 @ 2.4-2.6m) were submitted for analysis for
TPH and BTEX. The concentration of TPH (170ppm) exceeded the Dufch TV (50ppm)
but was below the Dutch IV (5000ppm). The respective concentrations of toluene,
ethylbenzene, and xylene, (0.8ppm, 1.4ppm, 2ppm) exceeded the Dutch TVs but were
below the Dutch (Vs of 130, 50 and 25ppm respectively.

APC16: Bilumen AST (PH18)

One sample (PH18 @ 1.6-1.8m) was submifted for analysis for TPH and PAH. The
concentrations for both TPH and PAH were below the [aboratory detection limits of <10
and 0.1ppm respectively.

APC17: Tetrosyl Resin Room and Location of Former Printworks Reservoir (PH1T, PHE)

Two samples (PH 1 @ 0.15-0.25m and PH6 @ 1.6-1.7m) were submitted for analysis
for the general suite. The concentration of arsenic (32ppm) and chromium (877ppm) in
PH1 exceeded the respective quoted standards of (20ppm and 8600ppm). The
‘concentration of hexavelant chromium {<0.1ppm) was below the quoted standard of
130ppm. The concentration of boron in PHG (181ppm) exceeded the quoted threshold
of 3ppm.

In order to determine the potential mobility of the determinants exceeding the
assessment criteria both samples from PH1 and PHB6 were analysed for leachable
components. Based on the [eachability analysis the concentrations of arsenic
(<0.002ppb) and chromium (23ppb) in the sample from PH1 were below the guoted
leachate thresholds of 0.01ppm and 50ppm respectively. In the sample from PHE the
concentration of Boron in leachate (8.47pph) exceeded the leachate threshold of 2ppm.
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APC 18: Infilled Former Reservoir (BH2, BH3, PH24, PH45)

One soil sample (PH-24@1.0m) and one groundwater sample (BH2) were submitted for
analysis.

The soil sample was submitted for analysis for the general suite. For all tested
determinants the measured concentrations were below the guoted assessment criteria.

The groundwater sample was submitted for analysis for the general suite, TPH, BTEX,
and VOCs, For ail tested determinants the measured concentrations were below the
quoted assessment criteria.

APC 19: Former Underaround Storage Tanks (located under the current office building)

One soil sample (BH4 @ 3.0-3.1m) and one groundwater sample (BH4) were submitted
for analysis for TPH, BTEX, and VOCs.

The concentration of TPH in the soil sample {200ppm) exceeded the Dutch TV (50ppm)
but was below the Dutch IV (5000ppm). The concentrations of toluene and
ethylbenzene (0.5ppm, and 28ppm) exceeded the respective Dutch TVs (0.01 and
0.03ppm) but were below the Dutch IVs (130ppm and 50ppm). The concentration of
xylene (92ppm) exceeded the Dutch IV (25ppm).

The concentration of TPH in the groundwater sample (1600ppb) exceeded the Dutch IV
(600ppb). The respective concentrations of ethylbenzene and xylene (550ppb and
1600pphb) exceeded the Dutch Vs (150pph and 70ppb).

APC 20: Solvent Drum Filling Area (PH37)

One soil sample (PH37 @ 1.7-1.9m) was submitted for analysis for TPH, BTEX, and
VOCs. The concentrations of benzene, toluene, ethylbenzene, and xylene (0.1ppm,
7.9ppm, 2.5ppm, and 14ppm), exceeded the Dutch TVs but were below Dutch Vs, The
concentration of TPH was below the Dutch TV. The concentration of VOCs was below
the laboratory detection limit.

APC 21: Solvent Recovery Plant (BH6, PH33, PH34, PH35)

Two soil samples (PH35 @ 1.8-1.9m, BH6 @ 1.5-1.95m) and one groundwater sample
(BHB) were submitted for analysis. The soil sample from PH35 and groundwater
sample from BHB6 was submitted for TPH, BTEX, and VOC analysis. The soil sample
from BHB6 was submitted for VOC analysis.
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The concentration of ethylbenzene {0.4ppm) in PH35 exceeded the Dutch TV (0.03ppm)
hut was below the Dutch IV. The concentrations of TPH, BTEX and VOCs were all
below the laboratory detection limits. The concentration of VOCs in BHE was below the
laboratory detection limit.

in the groundwater sample from BHE, the concentration of TPH (8,500ppb), toluene
{8,300ppb), ethiybenzene (780ppb) and xylene (1900ppb) exceeded the respective
Dutch Vs of (600ppb, 1000ppb, 150pph, and 70ppb). The concentration of VOCs was
below the laboratory detection limit.

APC 22: Drum Crushing Plant: (PH33)

One sample (PH30 @ C.3-0.5m} was submitted for analysis for TPH, BTEX, and VOCs.
The concentrations of toluene (tppm), ethylbenzene (0.1ppm), and xylene (2.4ppm)
exceeded the respective Dutch TVs but were below the Dutch 1Vs (130ppm, 50ppm, and
25ppm).  The concentration of TRPH (13ppm) was below the Dutch TV. The
concentration of VOCs was below the laboratory detection limit.

APC 23: Solvent Tank Farm (PH31, PH32)

One sample (PH32 @ 1.6-1.8m) was submitted for analysis for TPH, BTEX, and VOCs.
The concentrations of ail tested determinants were below the labaratory detection limits.

APC 24: Waste Sludge Reclamation Plant (PH386)

One sample (PH36 @ 3.7-3.8m) was submitted for analysis for the general suite, TPH,
BTEX, and VOCs. The conceniration of Boron (i4ppm) exceeded the quoted
assessment criteria (3ppm). The concentration of ethylbenzene (0.6ppm) exceeded the
Dutch TV (0.03ppm) but was below the Dutch [V (50ppm). The concentrations of TPH,
toluene, xylene, and VOCs were all below the iaboratory detection limits.

APC 25: Former Quarry and Landfill (PH28, PH29, BH7, TP10, TP11)

One sample (PH28 @ 1.3-1.5m) was submitted for analysis for the general suite. The
concentration of sulphate (2,9686ppm) exceeded the quoted assessment criteria
(2000ppmy), for all tested determinants the measured concentrations were below the
quoted assessment criteria. The sample was submitted for leachability testing to
determine the potential mobility of contaminants. Al tested determinants including
sulphate were below the quoted assessment criteria.
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APC26: Heating Oil AST (PH20)

OCne probehole (PH20) was drilled in the vicinity of APC26. Based on field observations
and measurements there was no indication of soil impact. No samples were therefore
submitted for laboratory analysis from this location.

APC27: Open Vehicle Parking Area (PH27, TP3, TP4, TP5, BH1)

Two samples (TP1@0.6m, TP3@0.6) were submitted for analysis for the general suite.
For all tested determinants the measured concentrations wera below the quoted
assessment criteria.

APC28: Diesel AST (PH19)

One probehole (PH20) was drilled in the vicinity of APC26. Based on field observations
and measurements there was no indication of soil impact. No samples were therefore
submitted for laboratory analysis from this location.

APC 28: Area Adjacent to Offsite Infilled Sewage Tanks (BH9, TRP7, TP8)

One soil sample {TP7 @ 0.6m) and one groundwater sample (BH9) were submitted for
analysis for the general suite. The concentrations of all tested determinants for the soil
and groundwater samples were below the guoted assessment criteria.

APC 30: Former reservoir (PH8, PH40)

The soil sample from APC 4 (PH40) corresponded with this area.

APC31: Infilled Ground to South of the Reservoir (BH5, TP6)

One soil sample (TP6 @ 0.6m) and one groundwater sample (BH5) were submitted for
analysis. The soil sample was submitted for the generai analysis suite, the groundwater
sample was submitted for the general analysis suite, TPH, BTEX, and VOCs.

The concentration of sulphate (2,380ppm) in the scil sample exceeded the guoted
assessment criteria (2,000ppm). For all other tested determinants the concentrations
were below the guoted assessiment criteria.

The concentration of all tested determinants in the grocundwater sample were below the
guoted assessment criteria.
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13.2.2

13.2.3

APC 32: Infilled Ground to East of Reservoir (TPT)

There was no access available to this part of the site. No sampling and analysis was
therefore undertaken at this APC.

Contamination Assessment - General Site Areas

tn addition to investigation of the identified areas of potential concern {APCs), additional
areas of the site were investigated to determine general scil and groundwater quality
across the site,

At PH 11 in the Tetrosyt storage building one sample @ 0.8-0.9m was analysed for the
general suite. The concentrations of arsenic (70ppm), copper (207ppm), nickel
(75ppm), and zinc (341ppm) exceeded the quoted assessment criteria. This sample
was submitted for leachability analysis and all tested determinants were below the
quoted assessment criteria.

At PH 14 one sample @ 0.3m was analysed for the general suite. The concentrations
of boron (15ppm), sulphate (3,708ppm) and cyanide (436.9ppm) exceeded the quoted
assessment criteria.  This sample was submitted for leachabiliy analysis; the
concentrations of sulphate (157ppb) and cyanide (0.99ppb) exceeded the quoted
assessment criteria of 150ppb and 0.05ppb respectively.

At PH 21 one sample @ 0.5-0.6m was analysed for the general suite and one at 1.0-
1.1m for VOCs. The concentrations of arsenic, lead, copper, nickel, zinc, and sulphate
all exceeded the quoted assessment criteria. The sample was submitted for leachability
analysis to determine the potential mobility of the contaminanis. The results of the
leachability analysis showed no exceedences for any of the tested determinants. The
concentration of VOCs in the deeper sample was below the laboratory detection limit.

Three samples from PH22 @1.7m, PH23 @1.2m, PH25 @1.5-1.6m, and PH38 @0.4m
were tested for the general analysis suite. The concenfrations of all determinants tested

were below the quoted assessment criteria.

Asbestos Analyses

Ashestos analysis was carried on five samples collected at five locations across the site.
Three samples were selected based on visual evidence of fibrous material in made
ground and two samples from other representative samples of madeground areas of the
property. The three sampies with visual evidence of fibrous material (PH16, PH14, and
PH29) all had detectable asbestos. At PH16 samples of fibrous board were determined
to contain amosite. At PH14 samples of woven fabric were determined to contain
chrysotile. At PH29 fibrous fragments were determined to contain amosite and
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13.3

chrysotile. No other areas of asbestos were identified based on visual observation of
samples.

GROUND GAS In the United Kingdom there are no statutory threshold limits for
hazardous gases in the ground. However, guidance is provided in Waste Management
Paper 27 and approved Document C to the Building Regulations ®, which set
threshold concentrations for methane and carbon dioxide of 1% by volume and 1.5% by
volume respectively. These documents however make no allowance for gas flow rates.

Methane

Methane was detected at concenirations above the guidance limit (1% by volume) at the
following locations: BH10, BH5, PH24, BH2, and PH42.

BH10, which is located adjacent to the underground tank storage area on the southern
property boundary, has shown consistently high concentrations on the four monitoring
visits, The percentage volume of methane (steady reading) has ranged from 23.4% to
39%. An additional sample of gas was submitted for laboratory analysis in order to
confirm the presence of methane. This confirmed a percentage volume concentration of
methane of 37.1%. The measured flow rates have been generally fow, ranging from
<0.1 litres/hour to 1.5 litres/hour, thereby indicating generally low gas production rates.

in PH42, which is located to the north of the underground tank storage area and BH10,
has shown two readings exceeding the guidance limit. The percentage volume of
methane has ranged from 1.2% to 7.4%.

BH2 and PH24, which are located in the infilled reservoir on the western boundary of the
site have shown elevated readings. in BH2, there has been one slightly elevated
reading of 1.6% over the three monitoring visits; the corresponding flow rate on this
occasion was <0.1 litres/hour, indicating no measurable flow. In PH24 there has heen
two elevated readings over the three menitoring visits. The methane concentrations
have ranged from <0.1% to 2.2%. The maximum flow rate measured in PH24 was 0.1
litres/hour, indicating low gas production rates.

BH5, which is located in the infilled ground to the south of the reservoir, has shown one
reading (1.1%) above the instrument detection level on one of three monitoring
occasions. The gas flow rate on this occasion was low at 03% indicating low gas
production rates. '

Lk

Carbon Dioxide
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Carbon Dioxide was detected at concentrations above the threshold concentration
{1.5% by volume) at the following locations: BH1, BH10, BH4, PH9, PH10, PH24, PH42.
Methane and carbon dioxide were therefore detected above the threshold
concentrations at BH10, PH24, and PH42.

BH1, located on the northern boundary of the property, has shown one carbon dioxide
reading (8.1%) above the threshold concentration over three monitoring visits.

BH4, located adjacent to the former underground storage tanks, has shown two carbon
dioxide readings above the threshold concentrations. Concentrations have ranged from
1.510 3.3 %. Measured flow rates have been low, ranging 0.1-0.3 %, indicating low gas
producfion rates.

PH9, located adjacent to the diesel AST and in an area of infilled ground has shown two
readings above the threshold concentrations over four monitoring visits. Concentrations
have ranged from <0.1 t0 2.0 %. The gas flow rates have all been below the detection
limit of the instrument (<0.1%) indicating tow gas production rates.

PH10, located adjacent to the diesel aboveground storage tank and in an area of infilled
ground, has shown three readings above the threshold concentrations over three
monitoring visits. The steady concentrations have ranged from 2.2 to 3.8 %. The
maximum flow rate recorded was 0.1 litres/hour, indicating low gas production rates in
this area.

GROUNDWATER ANALYSIS

The resulis of the groundwater analyses are presented in Table 3. The results have
been compared with the Water Supply (Water Quality) Regulations 2000, maximum
admissible concentrations (MAC), or Dutch Guidelines where there is no UK guidance.

Groundwater was sampled from seven monitoring well locations across the property at
BH2, BH4, BH5, BH6, BH9, BH10, and PH42.

in BH2 located in the infilled former reservoir area, the groundwater sample was tested
for the general suite, TPH, BTEX, and VOCs. The standpipe was installed in the
madeground in perched water. For all determinants tested there were no exceedences
of the quoted assessment criteria.

In BH4, located adjacent to the former underground storage tanks under the office
building, the groundwater sample was tested for TPH, BTEX, and VOCs. The standpipe
was instalfied in the natural ground (clay and sandstone). The concentration of TPH
(1600pph) exceeded the Dutch IV (600ppb). The concentrations of ethyibenzene
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(550ppb), and xylene (1600ppb} both exceeded the respective Dutch Vs, The
concentration of VOCs and other aromatic hydrocarbons were below the guoted
thresholds or laboratory detection limits.

in BH5, located in the infiled ground to the south of the reservoir, the groundwater
sample was tested for the general suite, TPH, BTEX, and VOCs. The concentration of
all determinants tested was below the quoted thresholds.

In BHB, located in the solvent recovery area, the groundwater sample was tested for
TPH, BTEX, and VOCs. The concentrations of TPH {8,500ppb), toluene (8,300ppb)
ethylbenzene (780ppb), and xylene (1,900ppb), all exceeded the respective Dutch [Vs.
The concentrations of VOCs and benzene were below the quoted thresholds or
laboratory detection limits.

in BH10, located in the south of the property adjacent to the underground storage tanks,
the groundwater sample was tested for TPH, BTEX and VOCs. The concentrations of
all determinants tested were below the guoted thresholds or [aboratory detection limits.

in PH42 tocated to the north of BH10 in the vicinity of the underground storage tanks the
groundwater sample was tested for TPH, BTEX, and VOCs. The concenirations of TPH
(30,000ppb) and all BTEX compounds exceeded the Duich Vs, The [aboratory
detection [imit for VOCs was high as a result of the dilution of the sample required for
the TPH and BTEX analysis.

IN BH 9, located in the Croft area on the southern part of the site, the groundwater
sample was tested for the general suite. With the exception of sulphate the
concentrations of all tested determinants were below the quoted thresholds.
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14.

14.1

CONTAMINATION RISK ASSESSMENT

In the UK there are currently no statutory limits by which to measure soil contamination.
The recent Statutory Guidance issued under Part IIA of the Environmental Protection
Act 1990 outlines the assessment process to be used in the evaluation of contaminated
land. ltintroduces the concept of risk assessment using the source - pathway - receptor
{target) linkage.

tn summary the guidance requires that firstly a pollutant linkage must exist and that
linkage must be causing significant harm.

To that end contaminatad land is defined as:

fand which appears fo the local authority to be in such a condition by reasons 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 that pollution of controlled wafers is
heing, oris likely to be, caused.

The assessment of significant harm will be dependent upon the concentrations of each
contaminant. The presence of a contaminant does not mean that the site is itself

‘contaminated’ as defined above.

Further, under the Environmental Protection Act 1990 a site may be designated as a
special site. Such a designation can be made only under the guidance of the
Environment Agency. Such a designation is likely where the pollutant linkage can be
demonstrated as being likely to cause serious harm or serious pollution to waterways or
underground strata. Where a site has been designated as a special site additional
provisions apply in relation fo the site remediation.

The process of qualitative risk assessment is an accepted approach to be taken in
providing remedial strategies to enable the site to be brought into beneficial use with the
elimination of residual environmental labilities. The principles that underlie this
approach are detailed in the CIRIA Special Publication 103 and are summarised below.

CONTAMINATION HAZARD

The presence of a source of ‘contamination’ at a site does not alone constitute a need to
remediate that site. Rather, an assessment of the risk(s) resuiting from that source must
be established. The process of Risk Assessment has been defined as:
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“An evaluation of the potential for adverse effects to occur on specific receptors, based
oh factual knowledge about a sile, scienlific theories concerning the environmental
behaviour and toxicity of the materials present, assumptions made in the absence of
data and pre-determined acceptability criteria”.

it is this philosophy which underlies the current UK approach to contaminated land
assessment. Risk is simply the product of exposure and toxicity (effects). [f that risk is
shown to be unacceptable against agreed criteria then action should be taken.

The concept of comparing concentrations against quidance values remains a viable
method of screening a site. In undertaking this process the worst case scenario can be
tested for a given degree of acceptable risk. This takes info account environmental
effects, site end use and potential receptors (targets), e.g. human beings, surface and
groundwaters, building structures. No other site-specific information is included when
screening.

A number of different models exist for site specific risk assessment and the principles
upon which all of these are based are well established. Risk assessment reguires that a
plausible hazard-pathway-receptor linkage is identified and that contaminants are
present at concentrations which will result in an unacceptable impact.

Where the pollutant linkage has been confirmed a formal risk assessment is undertaken
to establish the likelihood of an unacceptable risk being present. This involves
consideration of:

¢ The concentrations, distribution and mobility of the substances identified.
The nature of the pathway and the duration of the exposure between the target
and the source.
e The characteristics of the target (e.g. is the target a pica child or a construction
worker; if the target is a water body, what is its classification or sensitivity?).
¢ The nature of the effect (e.g. is damage to health acute or chronic, what effect
will be demonstrated upon the receiving environment?).

Once completed, site-specific acceptability levels may be established and consideration
can be given to the remediation options that are available to remove or ameliorate any
risk that may be present. Using this accepted approach, project costs can be controlled
such that both the costs and the benefits of remediation can be balanced. In this way
the costs of freating the site will not be disproportionate to the overall benefit that will
resut,
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The resuits of this investigation based on the site abservations and laboratory analysis
has shown that impact of subsurface soils and groundwater has occurred as a result of
historical operations af the site. A summary of this impact is detailed below.

Areas with hydrocarbon/ aromatic hvdrocarbon impact

There are a number of localised areas of petroleum hydrocarbon and aromatic
hydrocarbon (BTEX) impact, all of which are associaied with spillages from the
operations of the site (i.e. they are related to the APCs). Analysis has shown that the
concentration of these organic contaminants (TPH, BTEX) in groundwater exceed the
Dutch Intervention Values at three locations. These ldcations where groundwater has
been impacted significantly are areas where current or former storage of organic
compounds in underground tanks has taken place. In all other areas the concentrations
of TPH and BTEX in groundwater are all below the quoted thresholds or method
detection limits in the borehole samples. Areas of the property where soil has been
impacted with TPH and or BTEX are as follows:

o Solvent recovery area (PH30, PH36, PH35, PH37)

e (ffices - former underground storage tanks (BH4)

« Infilled area south of the reservoir and nearby above ground storage tank (TPG,
BH17)

» Near to Kerosene above ground storage tank (PH16)

e Hydrocarbon above ground storage tanks (PH15)

s Diesel above ground storage tank (PH10)

= Underground storage tank area (PH42)

There is one location (PH12) where the concentration of phenol in soil exceeded the
guoted threshold. The leachability test, however, from this sample indicated that the

phenol is not mobile.

Areas with metals/ non-organic determinants

Elevated concentrations of some metals and sulphate occur in specific areas of the site.
The leachability analyses undertaken demonstrate that these inorganic determinants are
generally of low solubility and hence are relatively immobile and will not be available to
affect receptors.

Spacific areas where metals and/or sulphate impact were determined are as follows:

PH10 (arsenic at 1.1-1.8m) in ashy made ground
PH9 (suiphate at 0.8-0.9m) in ashy made ground
PH4 1 {arsenic and lead at 0.8-0.9m) in sandy clay made ground
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14.2

14.3

PH11 (arsenic, copper, nickel and zinc at 0.8-0.9m} in ashy made ground

PH14 (boron, sulphate and cyanide at 0.3m) in ashy made ground

PH1 (arsenic and chromium at 0.25m) in ashy made ground

PH6 (boren at 1.7m) in sandy silty clay

PH21 (arsenic, lead, copper, nickel, zinc, and sulphate at 0.5-0.6m) in sandy
madeground

T6 (sulphate ai 0.6m) in madeground

PH28 (sulphate at 1.3-1.5m) in ashy made ground

PH36 (Boron at 3.7-3.8m) in clayey silt

The areas impacted with metals are predominantly areas of ashy made ground with a
number of areas of sandy or clayey made ground and one area of natural ground
(PH36). In the areas of ashy made ground it is likely that the metals are present in the
ash and are not derived from spillages from historical site operations.

There is one area with cyanide impact (PH14) at shallow depth (0.3m}. This appears to
be associated with ashy madeground above a concrete obstruction at 0.5m. Cyanide
impact was not detected at any other location on the property.

SENSITIVE RECEPTORS

There are a number of sensitive receptors that may be affected by the contamination
hazards at the present time, during site redevelopment and in the future. These are as
foliows:

Tributary of Pigs Lee Brook

Reservoir on tributary of Pigs Lee Brook
Site operatives during redevelopment
End users of the site

Proposed houses

Areas of landscaping

Proposed infrastructure

Existing adjacent sites

Noeokw NN~

MIGRATION PATHWAYS

The routes by which contamination hazards could come into contact with the receptors

are:

1. Direct contact with site operatives, the public, and the eventual end users of the
site.

2. Surface water run-off
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Surface water flow via tributary of Pigs Lee Brock

Existing or proposed service runs

Groundwater migration

(Gas migration

Vapour rrrigration from volatile compounds

Airborne dust during development works and subsequently during site
occupation.

N o os W ow

ASSESSMENT OF RISK

Considering the preceding sections of this report, potential risk to certain receptors can
be discounted or adequately controlled by remedial action. These are discussed as
follows:

1. Tributary of Pigs Lee Brook and Reservoir

The tributary of Pigs Lee Brook and man made reservoir are located in the western
sector of the subject property. Woater is currently abstracted by Tetrosyl from the
reservoir for use in the solvent recovery plant for cooling purposes. During remediation
works on the site in the vicinity of the Brook and reservoir protection measures will be
reqguired to ensure that excavated contaminants do not enter these water bodies.

2. Site operatives during redevelopment

Site operatives will be in direct contact with the made ground during earthworks
operations and exposed to airborne dust. There is therefore a complete linkage for this
receptor group. However, in view of the limited exposure duration, the risk will not be
significant. Nevertheless, the limited risks to such operatives will be further reduced with
the provision of sensible health and safety measures on site. This shouid include the
provision of cleaning facilities and the adoption of a no smoking, eating and drinking
policy ort site other than in designated areas. Dust suppression measures should be
available and implemented when necessary during the regrading works.

With these measures in place, this linkage will be adequately controlled.

3. End users of the site

The site is proposed for residential use and the main risk to end users of the site would
he through direct contact with contaminated materials or from fruit and vegetables grown

in the gardens. Within those parts of the site where natural uncontaminated soils are
present no such risks exist.
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Elsewhere end users would be exposed to both the hazard sources identified in Section
13.1 above. The most significant potential for harm would be associated with petroleum
hydrocarbons and aromatic hydrocarbons (BTEX) via direct ingestion, dermal contact,
possible dust generation and vapour emissions. This complete linkage would result in
significant potential for significant harm. However, since these contaminants are
present in localised areas associated with the APCs, and can therefore be removed. It
is considered that in view of the sensitivity of the end use, complete removal of these
contaminated soils is the best method to deal with this linkage.

There will also be a complate linkage with the inorganic contaminants that are bound
predominantly into the ashy layers of the made ground. However, the leachability
analyses, supported by the groundwater analyses, indicate the generally low sclubility of
these contaminants, which are considered unlikely to be available to any plants to be
grown within such solls. It is also noted that in view of the comments above, the areas
of made ground associated with the hydrocarbon impacted APC's will be removed. For
horticultural purposes it will be necessary to provide gardens with a minimum 300mm
layer of subsoil and topsoif aver the existing soil (subject to final site levels) which would
further reduce the limited risk.

4, Proposed Houses

From the monitoring visits undertaken there are recorded concentrations of both
methane and carbon dioxide at concentrations above recognised guidance levels in a
number of the monitoring boreholes. Gas generation rates appear to be low based on
the measured flow rates. It is recommended that in these areas where gas has been
detected the [and is used for landscape or car parking use.

As a further precautionary measure it is recommended that longer term monitoring is
undertaken prior to development and passive gas protection measures be incorporated
into the houses to prevent the risk of potential gas migration and collection in confined
spaces.

Within the made ground there are elevated concentraticns of sulphate associated with
naar neutral and slightly alkaline pH conditions. The precautions for buried concrete will
be required and are outlined in Section 15.

5 Areas of landscaping

It is assumed that parts of the site will be proposed for public open space and within
these areas the main risk to end users of the site would be through direct contact with
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contaminated materials and to the growth of plants and vegetation. Within those parts
of the site where natural uncontaminated soils are present no such risks exist.

fn the made ground there are elevated concentrations of inorganic contaminants (as
cutlined in point 3. above) including the presence of occasional elevated concentrations
of phytotoxic determinants which are deleterious to plant growth. Given the nature of
open space areas the risks associated are considered to be less significant than in
privately owned gardens. Consequently the comments made for end users of the site in
point 3 above apply.

8. Proposed infrastructure

The investigation has identified isolated areas of petroleum hydrocarbon, aromatic
hydrocarbon and phenol impact on the property. There is therefore a potential of
significant harm. This will largely be avoided by the removal of the hotspots of
hydrocarbon contamination required to protect the end users. However, as an added
precaufion, it is recommended that all service runs in made ground be carefully
inspected and any materials visually assessed as unsuitable should be removed and
repiaced by clean inert materials.

7. Existing adjacent sites

Background tevels of contaminants have not been established within the adjacent areas.
The local authority has no records of contamination or potential contamination
associated with the adjacent land to the subject property other than the landfill
associated with the former sewage tanks to the south of the site. The principal potential
pathway associated with the hazards on the subject site will be a result of airborne dust
migration during demolition, remediation and development works. Although the limited
exposure duration should not generate a significant potential for harm there could be a
significant risk if any asbestos identified in the buildings is released. It is therefore
essential that a defailed method statement is prepared by the specialist demolition
contractor and the remediation method statement includes allowance for limiting dust

generation.
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15.

REMEDIATION STRATEGY

Given the contaminative risk that conditions pose fo site operatives during
redevelopment, end users, proposed houses, areas of landscaping and proposed
infrastructure, it will be necessary to cairy out a number of remedial measures to protect
the development and in order to minimise the potential liabilities associated with the site.
Furthermore to provide maximum confidence for funders and investors, it will be
necessary to carry out supervision and validation of site remedial operations. [t will be
necessary to prepare a detailed remadial action plan which should be approved with the
local authority (Environment Protection Section, Building Confrol and Highways
Department) and NHBC in advance of site operations. The necessary remedial actions
are summarised as follows:

1) The existing works will have to be clearaed and dermolished (excepiing buildings
that are planned for refurbishment). This will require careful control of operations
sc that any contaminated process working areas and storage tanks are
appropriately decommissioned and contaminated materials suitably removed to
licensed waste disposal facilities. Ht is recommended that removat is supervised
and that sampling and validation is carried out to confirm that the operations have
baen suitably completed. In order to accurately delineate the contaminated areas
it is recommended that a topographical survey of the exploration points be
undertaken prior to demaolition of the existing structures.

2) [t is likely that secme building materials and surface concrete within most of the
works will be suitable for crushing and re-use on site. Visual and olfactory
assessment of materials should be carried out and those with indications of
hydrocarbons and solvents should be segregated and removed from the site {o a
licensed disposal facility.

3 A buitding material survey of the sife has not been completed by ENSR. An
asbestos survey should be carried out and all areas of asbestos containing
material identified and recorded. Any identified asbestos materials should be
segregated from other materials during demolition and disposed of at suitably
licensed faciiities. These operations should be subject to a detailed method
statement to be prepared by the licensed ashestos removal confractors to carry
out the works.

4) Within the APC areas the investigation has highlighted the presence of elevated
concentrations of petroleum and aromatic hydrocarbons. The exact extent of the
contaminated areas can only be fully established at the time of site
decommissioning after demolition of the structures, pulling of underground storage
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9)

6)

8)

tanks and removal of the concrete slabs. At this stage an allowance should be
made for removal of contaminated soils and groundwater and for validation of
these operations. t will be necessary to excavate the full depth of made ground
at these locations and pump out any contaminated groundwater where
encountered. In addition there should be a contingency for further excavation into
the underlying natural soils should the validation testing require this.

Phenols have been detected in the made ground at one location outside those
areas also contaminated with other organic determinants (and recommended for
remediation). The concentration in soil is marginally above the quoted threshold
criteria but betow the teachability criteria indicating that it is not likely to be mabile.
This hotspot area will be required to be excavated and removed.

VWhere organic contaminants are to be removed off site it is recommended that on
site screening be carried out during the excavation and removal using in-situ
testing equipment. This will provide information on which to classify the waste for
disposai purposes and will also control the extent of the excavation volumes (and
costs) for landfilling.

In addition to the organic contamination tesiing of the soils on site has shown
metals, sulphate, and cyanide (one [ocation) impact at concentrations exceeding
the quoted guidance. Leachability testing has, however, shown thaf these
determinants are generally not mobile with the majority of results below the
Environment Agency leachate quality threshold. The material which does not
exceed the leachate threshold can be retained gn site subject to agreement with
the regulatory authorities and provision of suitable cover material in garden and
landscaped areas.

As development proceeds excavations for foundations and services will produce
arisings comprising both made ground and underlying natural scils. These
materials may be placed over the surface around the excavations fo make up
ground levels reduced after removal of hardstandings. The placement of these
arisings would be supervised in order to ensure that a visual assessment of all
arisings is completed and any materials which are visually considered
inappropriate can be separately stockpiled and tested. The laboratory analyses
would be used to confirm whether the materials may be kept on site and taken for
off site disposal. I will be necessary fo provide a covering topsoil layer to all
gardens and areas of public open space. It is recommended that 0.5m of topsoil
be adopted for all rear gardens. This could be reduced for front gardens and
areas of public open space. Agreement on the thickness of topseil cover will be
required with the regulatory authorities. Based upon inspection and chemical
analysis, natural uncontaminated soils excavated from the site will be suitabie as
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15.1

a bulk infil material on site. It should be ensured, however, that any natural soils
excavated beneath the APCs are not contaminated before they are used. For
areas of uncontaminated natural ground there will be no requirement for provision
of a covering topscil layer (unless required for plant vegetation growth).

9) Methane and carbon dioxide levels in a number of the maonitoring boreholes
exceeded the recognised guideline values. Gas flow rates were, however,
generally low indicating low gas production rates. As the areas with measurable
gas concentrations cover a relatively small proportion of the site and also have the
most difficult ground conditions for foundation installation it is recommended that
they be used as areas of public open space car parking or amenity. Such areas
will be required on any housing development by the iocal authority Planning
Department. Subject to the findings of additional gas monitoring prior to
developmeni, gas ingress proteciion measures are recommended fo be
incorporated info the floor construction of any proposed dwellings in the vicinity of
these gassing areas. This would include an enhanced polythene damp proof
membrane into the floor slabs to provide resistance to gas entry. To achieve this
it will be necessary properly to seal all joints and any through slab service entries.
When practical, the dwellings should incorporate a ventilated sub floor void.

10) Standard hygiene measures should be adopted for all site operatives during
development. A formal method statement for controlling operations during

remediation works will be produced,

11) In respect to building materials advice should be obtained from the appropriate
utitity companies in respect of any specific requirements they may have for the
made ground on-site. In particular the requirement to protect water mains against
hydracarbons requires the use of specific material types.

MATERIAL EXCAVATED FROM THE SITE

As outlined above both petroleum hydrocarbon and aromatic hydrocarbon impacted
materials will be reguired to be removed off site or treated. Some of this material may
require disposal as special waste where the concentration of total hydrocarbons is
greater than 1000ppm. Interpretation of the Special Waste regulations is somewhat
subiective and consequently consultation will need to be held with the Environmental
Agency in respect to waste classification. In the meantime however it would be prudent
to allow for special waste prices when preparing budgets.

Based upon the investigations described above a rough estimation of the likely voiumes
of material requiring remediation at the various APCs are given in Table 14.1 below
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Table 14.1 Estimate of Soil Volumes Requiring Remediation

APC Description Estimated Volume of
Soil Requiring
Remediation (m3)
Organic impacted areas
1 Underground storage tanks 200
2 Antifreeze mixingarea 25
7 Diesel above ground storage tank AST 25
9 Fuel (heating oil) ASTs 10
15 AST (former contents not known) . 50
19 Office (for underground storage tanks 100
20 & 21 Solvent drum filling and recovery plant 200
22 Drum Crushing Plant 10
31 thfilled ground to south of the reservoir 40
Total Volume 660
Metals/ non organic impacted areas
PH14 General site area o 25 -
APC 17 Tetrosyl resin room 50
Total Volume 75

It must be stressed that these quantities are only approximations based upaon the
findings of this investigation. The actual quantities can only be confirmed as the areas
are remediated. Furthermore it is possible that additional areas of contamination may
be identified as the development proceeds. The investigations have, however, provided
avidence that additional widespread contamination is unlikely to oceour.

[f any other materials are visually assessed as contaminated (i.e. within service runs
through areas of made ground for example) and require removal from site either the
chemical analytical data within this report should be used to assess the requiremenis for
waste disposal or these materials should be stockpiled and subject to representative
sampling and laberatory anaiyses prior to removal from the site.

All materials removed off site should be documented and taken by licensed carriers to
suitably licensed disposal facilities.

Since the wastes described above require to be removed to render the site suitable for
develapment, they should be subject to landfill tax exemption. An application will
however have to be made including quantities of material to be removed.
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16.

CHEMICAL ATTACK ON BURIED CONCRETE

The pH and suiphate testing was carried out to determine the design of buried concrete
in accordance with Building Research Establishment Digest 363

The results of the chemical analyses given in Tables 2, cairied out on representative soil
samples generally indicate slightly elevated total soluble concentrations associated with
near neutral or slightly alkaline pH values.

In accordance with the BRE Digest, given the nature of the made ground encouniered
on site is such that it would in part be considered mobile to groundwater, it is considered
that deterioration of good quality ordinary Portland cement concrete, due to sulphate
aftack remains a possibility. As a precautionary measure all buried concrete should be
designed fo Class 2 conditions as outlined in BRE Digest 363. It is recommended that
once the site is cleared and a final layoui produced that additional soil sampling and
testing are carried out to determine requirements for buried concrete in specific areas.
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17.
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CHgy CQO2 0: Hydrocarbon
Location | (% viv) (% viv) (% viv) om) | F ";‘I’;’h‘f)a*e DTW (m)
[nitial | Steady | [nifial | Steady | Initial { Steady | Initial | Steady
BH1 <0.1 <0.1 8.0 8.1 7.8 7.2 0.2 0.2 N/R No water
BH2 0.2 0.2 0.8 0.8 17.0 7.0 0.9 <0.1 N/R 2.54
BH3 <0.1 <0.1 <0.1 <0.1 18.8 18.8 09 09 N/R 1.96
BH4 <0.1 <01 1.5 0.8 16.4 16.4 17.2 2.5 0.1 2.30
BH5 <0.1 <01 <0.1 <0.1 18.7 187 <0.1 <0.1 N/R 1.08
BH9 <0.1 <0.1 <(.1 <0.1 18.6 18.6 0.8 0.8 N/R 11.80
8H10 39.4 38.3 2.2 2.1 3.9 4.8 0.9 09 1.5 4.62
BH11 0.4 0.1 <0.1 <0.1 18.6 186 <0.1 <0.1 N/R 2.41
PHY N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R
PH9 N/R N/R N/R N/R N/R N/R N/R N/R N/R hN/R
PH10 N/R N/R N/R N/R N/R N/R NR N/R N/R N/R
PH24 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R
PH42 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R
Table 1a: Resulis of Gas Monitoring — 01/11/02
Notes:
Equipment Used: Infra red Gas Analyser / Mass Balance Flow Transducer / PiD / Interface
Probe

Serial number:; MAOOQ7 / MAOOS / MAD23 / MAD14

Atmospheric Pressure: 997 mB

Weather: Wet

/ Denotes initial / steady flow rate (average flow rate taken over 50 seconds)

DTW: Depth to Water

N/R Not Recorded

Gas concentration exceeds 1.5% by volume (COy) or 1.0% by volume (CHy)
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CHgy CO2 02 Hydrocarbon
Location (% viv) (% viv) (% viv) (ppm) F"’{‘I';hf)a‘e DTW (m)
mlnitial Steady | Initial | Steady | Initial | Steady | Initial | Steady
BH1 0.1 0.1 <0.1 <0.1 18.7 18.7 1.7 0.5 -0.6/-0.5 3.19
BH2 0.1 0.1 0.4 0.4 18.3 18.4 0.5 0.5 -0.7 2.54
BH3 0.1 0.1 14 1.4 15.4 15.4 0.2 0.2 <0.1 1.94
BH4 0.2 0.2 2.6 1.8 13.5 14.8 16 1.1 N/R 2.19
BH5 1.1 1.1 1.3 1.3 15.5 15.5 6.0 0.9 igitfo?f) 1.05
BH9 C.1 01 0.1 (N 18.7 18.7 1.5 1.0 0.1/7<0.1 71.68

BH10 41.2 39.0 2.7 2.6 4.9 4.9 37 <0.1 07/06 4.68

BH11 0.1 0.1 0.5 0.5 18.1 | 18.1 6.7 08 | -06/-05 1.97
PH7 0.1 0.1 0.3 0.3 186 | 186 | 220 | 220 | 04/03 Dry
PHS 0.1 0.1 2.0 2.0 174 | 17.4 25 0.3 | -59/-0.1 4.96
PH10 0.1 0.1 42 3.8 132 | 138 5.4 54 | 01¢<0.1 Dry
PH24 2.2 2.2 6.7 6.7 <01 | <01 | <0t | <01 | 0.1/<01 2.57
PH42 0.4 0.3 0.6 0.4 185 | 186 | 431 | 43.1 | -0.2/<0.1 0.97

Table 1b: Results of Gas Monitoring — 05/11/02

Notes:

Equipment Used: Infra red Gas Analyser / Mass Balance Flow Transducer / PID / Interface
Probe

Serial number: MAOQQT7 / MADOS / MAD23 / MAD14

Atmospheric Pressure: 1007 mB

Weather: Damp, still, mild

/ Denotes initial / steady fiow rate (average flow rate taken over 50 seconds)

DTW: Depth to Water

N/R: Not Recorded

Gas concentration exceeds 1.5% by volume (CO,) or 1.0% by volume (CHa)
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CH4 CO: O;
Location (% Iv) (% viv) (%viv) | FlowRate
{I/hr)
Initial | Steady! Initial | Steady | Initial | Steady
BH1 <0.1 <01 <01 <0.1 18.4 18.4 0.3
BH2 1.0 1.6 0.1 0.1 18.4 18.4 <0.1
BH3 <0.1 <0.1 <0.1 <01 18.7 18.7 <0.1
BH4 <0.1 0.1 3.3 1.5 16.6 15.3 0.3
BH5 <0.1 <0.1 0.7 0.7 16.7 16.7 <0.1
BHS <0.1 <0.1 <01 <0.1 18.6 18.6 <01
BH10 337 | 234~ 25 1.7* 5.9 9.6* <0.1
BH11 <0.1 0.1 0.5 0.5 18.1 18.1 0-1.2**
PH7 <0.1 <0.1 0.3 0.3 18.5 18.5 0.5
PH9 <0.1 <0.1 <0.1 <0.1 18.4 18.4 <0.1
PH10 <0.1 <0.1% 2.8 4.0* 13.1 14.0% <0.1
PH24 1.2 1.2 3.0 1.2 9.6 13.8# <0.1
PH42 5.0 1.7 6.1 1.9 | 183 [17.2™ <0.1

Notes:

Equipment Used:

Serial number;
Atmospheric Pressure:
Weather:

Table 1c: Results of Gas Monitoring — 12/11/02

[nfra red Gas Analyser / Mass Balance Flow Transducer / PID / Interface
Probe

MAOGO7 / MAOOS / MAD23 / MAD 14

982 mB

Wet, brightening up

Denotes initial / steady flow rate (average flow rate faken over 50 seconds)
Value sfill increasing

Value after 5 minutes

Fluctuating between values

Value after 3 minutes

Gas concentration exceeds 1.5% by volume (COy) or 1.0% by volume (CH,)
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

CH, GO, 02
Location (% viv) (% viv) (% viv) | Flow Rate
{I/hr)
Initial | Steady [ Initial : Steady | Initial | Steady
TP9 <0.1 <0.1 0.3 0.3 201 20.1 08/02

BH10 42.8 30.0 3.1 2.2 4.5 8.3 1.9/1.4

PH7 <0.1 <0.1 0.2 0.2 201 20.2 3.2/7/29
PHS <0.1 <0.1 1.9 1.9 188 | 18.8 <0.1
PH10 <0.1 <0.1 11.3 9.5 3.8 7.0 _0'5;(? 11'1 !

PHz24 <0.1 <0.1 1.0 0.7 19.9 200 | -0.3/<01

PH29 <0.1 <0.1 5.9 5.9 12.0 12.1 | -0.3/<C.1
PH35 <01 <01 2.0* 1.0* 18.8* | 19.1* | -08/-0.3

PH42 7.4 7.4 13.3 13.3 14.7 14.7 1 36.5/0.1%

Table 1d: Results of Gas Monitoring — 20/11/02

Notes:

Equipment Usead: Infra red Gas Analyser / Mass Balance Flow Transducer

Serial number: MAQO8 / MADDY

Atmospheric Pressure: 983 mB

Weather: Rainy, cold

/ Denotes initial / steady flow rate (average flow rate taken over 50 seconds
unless stated otherwise)

* Actual flow rate after 60 seconds recovery period

** Fluctuating hetween values

Gas concentration exceeds 1.5% by volume (CO,) or 1.0% by volume (CHy)
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

L.ocation BH10

20/11/02 20/11/02 20/11/02
Sample Date . . -
Hydrogen <0.5 - -
Oxygen 7.1 - -
Nitrogen 53.6 - -
Carbon Monoxide <0.05 57 -
Methane 37.1 - 370,860
Carbon Dioxide 2.2 - -
Hydrogen Sulphide - <1 -
Ethane - - 9
Propane - - <1
Isobutane - - <1
Butane - - <1
fsopentane - - <1
Pentane - - <1
Hexane - - 2
Heptane - - <1

Table 1e: Results of Laboratory Analyses on Gas Sample (BH10}

Notes:

* Denotes analyses carried out using the G.C. Suite (results in % by volume)
e Denotes analyses carried out using the Exotox Meter (results in ppm)

i Denotes analyses carried out using the G.C. / FID Meter (results in ppm)
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TETROSYIL.
WALMERSLEY OLD ROAD, WALMERSLEY

Location PH1 | PH5 | PHe | PH7 | PHe | pHg | APPropriate Threshold
Concentrations
0.15- 0.19-
Sample Depth (m) 0.25 0.50 1.6-1.7 1 1.0-2.0 | 1.4-1.5 | 0.8-0.9 A B
pH, units 8.27 - 5.07 7.73 5M1 5.48 5.0 min* 5.0 min*
Arsenic 32 - 5 16 3 25 20 20
i i HB: 17
Cadmium (soil pH < P
1 - <1 <1 <1 <q pH7: 2% 30*
_Elependent) pHg: 8*
Chromium (total) 977 - 22 16 16 17 130* 200
‘Chromium . .
(Hexavalent) <01 ) ) ) - ] 130 200
Lead 61 - 82 42 14 23 450* 450
Mercury <1 - <1 <1 <1 <1 8* 15*
Selenium 3 - 3 2 2 2 35* 260"
Copper 76 - 47 52 26 108 130* 130*
Nickel 27 - 20 24 15 16 50* 75*
Zinc 292 - 61 41 55 12 300 300*
Boron {water <1 ) 181 3 3 2 gwe g
[soluble)
Sulphate 1220 - 815 1716 1265 7093 2000%* 2000
Water soluble i
No No
sulphate as S04 - - - - - 0.399 . -
@ Guidance Quldance
Phenois <0.01 - 0.01 <0.01 <0.01 <(0.01 5% 5+
Sulphide <10 - <10 <10 <10 <10 250* 250 |
Cyanide (total) 24.9 - <2.5 <2.5 <2.5 43 25 25"
‘Solvent Extractable . . P
Matter (SEM) 168 - 149 154 96 113 ) 50 5000
TPH . - - - - - 50%** 5000
Benzene - - - - _ _ 0.01%** R
Toluene - - - - - - 0.01*** 130+
Ethyibenzene - - - - - _ 0.03%+ 5O
Xylene - - - - - - 0.1%* 2
PCB - <0.05 - - - - __0-02*** ™
PAH (total) - - - _ _ _ 1*** 40** |
VOC - - - - - - - -
Table 2: Results of Analyses on Solil Samples
Notes:
A — CLEA Guidline Vaue {Residential- plant uptake)*/ICRCL Domestic Threshold Trigger™/ Dutch Target
Value™*

B — CLEA Guideline Value {Residential —no plant uptake)*ICRCL Open Space Threshoid
Trigger/Dutch Intervention Value™*
Results are quoted as mg/kg unless stated otherwise

1 Exceeds threshold value A
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Appropriate Threshold

Location PH10 PH10 PH11 PH12 Concentrations
Sampie Depth (m) 0.6-0.7 ; 1.7-1.8 | 0.8-0.9 0.5 A B

pH, units - 7.23 7.97 7.54 5.0 min* 5.0 min*
Arsenic - 43 70 2 20 20
g:sgr‘ﬁg:ﬁ(fo" pH ; 1 <1 <1 EH?E ; 30*

- pHB: 8" |
Chromium (total} - 28 119 13 130* 200"
the;:zﬁggnt) ) <01 180 00
Lead - 57 208 10 450 450"
Mercury - <1 <f <1 8* m1 5*
Selenium ] <1 <1 2 35 260"
Copper - 71 207 15 130* 130*
Nickei - 29 75 16 50* 75™

Zinc - 42 341 44 300** 300" |
Eoron (water soluble}ﬁ - 3 1 1 I 3 N
Sulphate - 740 | 1401 | 490 2000** 2000°
;j‘;ﬁ;ig::?oIt @/ - - - - "No Guidance | No Guidance
Phenols - <0.0% <0.01 527 5 5
Sulphide - <10 <10 <10 250%* 250**
Cyanide (total) - <25 | <25 | <25 25 25
'\Sﬁ‘;‘t\{:;‘tgg& E)‘Ctab‘e - 128 151 162 BO*e 5000
TPH >4,000 - - - B 5000%*
Benzene ) <0.1 - - - 0.01* 1"**‘
Tolugne 0.5 - - - 0.01* 130
Ethylbsnzene 06 - - - 0.03** 50>
Xylene 14 - - : 0.1 255%++
PCB - - - 0.02%** R
PAH {total) - - - e 40
VOCs - - All <1 - -

Table 2 (cont.}): Results of Analyses on Soil Samples

Notes:

A — CLEA Guidline Vaue {Residential- plant uptake)*/ICRCL Domestic Threshold Trigger**/ Dutch Target

ke

Value

B — CLEA Guideline Value (Residential —no plant uptake)®ICRCL Open Space Threshold

Trigger**/Dutch Intervention Vaiue
Results are quoted as mg/kg unless stated otherwise
# Exceeds threshold value A

Fhk
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TETROSYI.
WALMERSLEY OLD ROAD, WALMERSLEY

) Appropriate Threshold
Location PH14 PH15 PH16 PH17 PH17 .
Concentrations
Sample Depth (m) 0.3 0.2 0.4 0.8-1.0 ! 2.4-2.6 A B
pH, units 8.31 - - 7.06 - 5.0 min* 5.0 min*
Arsenic 10 - - 8 - 20 20
Cadmium (ol p | . N 4 :12: 30°
pH8: &
Chromium (total) 20 - - 22 - 1307 200*
oA I N RS N N (R e
Lead 270 - - 38 - 450" 450
Mercury <1 i - <1 . 8 15*
Seienium <1 - - 2 - 35* 260*
Copper 53 - . 35 i 130+ 130
Nickel 29 - - 20 - 50* 75*
| Zinc 76 - i 43 - | 300~ 300
Boron i;\;ter soluble) 15 - - <1 - 3 0 3 .
Sulphate 3706 - - 694 - 2000** B 2000%
g?;ﬁ;?g§5504 (/) 0.942 - - - - Ne Gyidance No Guidﬂance
Phenols 0.27 - - <(.01 - _ 5 S’i*
Sulphide 15 - _ <10 - 250% 250
Cyanide (tofai} 436.9 - - <2.5 - 25* 25*
a(;l;g?t(éiét&a)ctable 289 _ ) 133 . -50*“ 5000 B
TPH - 1200 830 - 170 50+ 5000**
Benzene - <0.1 0.1 : <0.1 ot | 1
Toluene - 0.4 <01 - 0.8 0.01*** 130%**
Ethylbenzene - 0.2 <0.1 - 14 0.03** 50
Xylens - 0.8 | <0.1 - 200 0.1 25+
rCB - - - - - 0.02% 1=
PAH (total) - - - - - g rex a0
vOC - . - - - - -
Table 2 (cont.): Results of Analyses on Soil Samples
Notes:
C;L%EA Guidline Vaue {Residential- plant uptake)*/ICRCL Domestic Threshold Trigger**/ Dutch Target

B — CLEA Guideline Value (Residential —no plant uptake}*/ICRCL Open Space Threshold
Trigger**/Dutch intervention Vatue™*

Results are guoted as mg/kg unless stated otherwise

Exceeds threshold value A
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TETROSYL
WALMERSLEY OL.D ROAD, WALMERSLEY

Location PH18 | PH21 | PH21 | PH22 | PHza | APPIOPMate Threshold
Sample Depth (m) | 1.6-1.8 | 0.5:0.6 | 1-1.1 1.7 1.2 A B
pH, units - 8.25 - 7.23 6.21 5.0 min* 5.0 min*
Arsenic - 84 - 18 2 20 20
. . pH&: 17
e e R R
Chromium (total} - 269 - 102 23 130* 200~
?th:;”v‘;‘fgqn ........ - <0.1 - <0.1 - 130" 200*
Lead - 1528 - 112 19 450* 450"
Mercumr‘.y - <1 - <1 <1 8* 15*
Selenium ] <1 - 2 <1 35 260+
Copper - 336 - 57 24 130 130%*
Nickel - 80 - 25 14 | 80 75+
Zinc - 312 - 56 54 300 300%*
E’:oron (water soluble) - 2 - <1 <1 3% 3
 Sulphate 1 - 5990 - 801 642 2000* 2000
;?;ﬁ;fg'::igo4 (g - (0.930 - - - No Guidance | No Guidance
Phenots - 0.02 - <0.01 <0.01 G ¥
 Sulphide - <10 - <10 <10 250+ 260% |
Cyanide (total) - <25 - <2.5 <2.5 25 25
TPH <10 - - - - 50%** 5000™*
Benzenrer - - - - - 0.0 e o
Toluene . - - - - - 0.01** 130**
Ethylbenzene - - - - - 0.03*** 50***
Xylene - - - - - 0.1%* 25%
PCB - - - - - 0.02*** 1+
PAH (total) 1 <0 A R . - e 407
vOC - - lan<o1 | - i - -
Table 2(cont.): Results of Analyses on Soil Samples
Notes:
CEEUC;I:EA Guidline Yaue {Residential- plant uptake)*ICRCL Domestic Threshold Trigger™/ Dutch Target

B — CLEA Guideline Value {Residential —no plant uptake)/ICRCL Open Space Threshold

Trigger**/Dutch Intervention Value™*
Results are quoted as mg/kg unless stated otherwise
Exceeds threshold value A
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Location PH24 | PH25 | PH28 | PH30 | PH32 App{’;‘(’)ﬁgsﬁr?t‘i';e:;“"d
Sample Depth {m) 1.0 1516 | 1.3-1.5 | 0.3-0.5 | 1.6-1.8 A B

pH, units 6.48 6.42 7.79 - - 5.0 min* 5.0 min*
f}rsenic 5 3 30 - - 20 20 o

: . pHB: 1*
é::;gugg:n()son pH <1 <1 <1 - . Eﬂ; g: 30
Chromium (total) 16 17 18 - - 130* 200*
&Zlfamv;l_llg]nt) ) i ] ) N 1307 200"
Lead 23 16 224777 - - 450* 450*
Mercury <1 <1 <1 - - 8" 15*
_éelenium 2 2 1 - - s> 260*
Copper 25 24 118 - - 130* 130%*
Nicke! R Y 25 27 . - 50" 75¢
Zinc 48 62 120 - - 300* 300™
Boron (water soluble) <1 3 1 - - 3% 3
Suiphate 687 511 2866 - - 2000 ZdOO**
sWula;EEafeOI;;lsb;Secé (@ - - 0.002 - - No Guidance | No Guidance_
Phenols <(.01 0.01 0.73 - - 5 5+
 Sulphide <10 <10 <10 - - 250" | 2850 |
Cyanide (total) | 499 | <25 | <25 - - 257 26+
et I A N N N Mo Mo
TPH - - - 13 <10 50 5000+
Benzene - - - <01 | <0.1 0.01%% feer
Toluene - - - 10 | <01 | o001 130"
Ethytbenzene - - - 04 041 0.03** 50
Xylene - - - 24 | <0.1 0.1 25+
PCB - - - - - 0.02*** o
PAH (total) - - . - - { wan 40%%*
vOC - - ] All<1 | All <0.1 - -
Table 2 {cont.}: Results of Analyses on Soil Samples
Notes:
C;UC;I;EA Guidline Vaue {Residential- plant uptake)*/ICRCL Domestic Threshold Trigger™/ Dutch Target

B — CLEA Guideline Value (Residential —no plant uptake)*/ICRCL Open Space Threshold
Trigger**/Dutch Intervention Value***

Results are quoted as mg/kg uniess stated otherwise

Exceeds threshold value A
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Location PH3S | PH36 | PH37 | BHa | BHe | APPIoprate Theshold
Sample Depth (m)} | 1.8-1.9 | 3.7-3.8 | 1.7-1.9 | 3.0-3.1 | 1.5-1.95 A B
pH, units - 7.28 - - - 5.0 min* 5.0 min*
Arsenic - 10 - - - 20 20
; : pHG: 1*
g:sgwlg%éson PH : <1 - - - gggi g* 30
Chromium (tofal) - 25 - - - 130* 200
S
Lead - 138 - - - 450~ 450~
}\nercuw - <1 - - . g* 15+
Selenium - 2 - - - 3 | 260°
Copper - 48 - - - 130 130*
Nickel i 17 ) - - so« | 75
znc | - 148 . ; - 300** 300
Boron (water soluble} - 14 - - - 3= 3
Sulphate ] 958 ) - — 2000* 2000
Z\:;?;;raf;)l::goz; (g - - - - - Na Guidangfa No Guidance
Phenols - 0.29 - - - 5 S
Sulphide - 32 - ] - 250 - 250+
Cyanide (total) - <2.5 - - - 25+ 25*
a‘;'t‘;zft(gémdab'e - 133 - - - 50+ 5000
TPH 10 <10 38 200 <10 50 B000*
Benzene <01 | <01 0.1 <01 | <0.1 0.01% pres
Toluene | <01 | <0 7.9 05 | <0.1 0.01% 130"+
Ethylbenzene 0.4 06 - 2.5',_ - 26 <(.1 0.03** S50
Xylene <0.1 <0.1 14 | 92 <0.1 0.1+ 25+
PCB - - - - - 0.02%%* L Rl
PAH (total) - - - - - E 407+
VOC All<01 | All<0.1 | All<1 - an<or| - -
Table 2 (cont.): Results of Analyses on Soil Samples
Nofes:
CEEU%I:EA Guidline Vaue (Residential- plant uptake)*/ICRCL Domestic Threshold Trigger*/ Dutch Target

B — CLEA Guideline Vaiue {Residential —no plant uptake)*ICRCL Open Space Threshold
Trigger**/Dutch intervention Value***

Results are gquoted as mg/kg unless stated otherwise

Exceeds threshold valus A
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Location PH40 | PHa2 | TPe | TP1 | Tpa | APEIOPriale Threshold
Sample Depth (m) 1.0 1.7 1.0 0.6 0.6 A B
pH, units - - - 6.99 8.75 5.0 min* 5.0 min*
_/_l\_rsenic - - - 7 <1 20 20
. . pH&: 1*
rt e N e R I I
Chromium (total) - - - 34 17 130* 200
E;Tan\;;;jnt) ) i j ) j 1307 2007
Lead - - - 18 22 450* 450*
Mercury - - - <1 <1 g8* 15*
Selenium - - - 2 <1 357 260*
Copper - - - 34 18 130* 130**
Nicke! - - - 10 <1 50* 75"
Zine } - - 38 42 300+ 300~
Borc;n (water soluble) - - - - - 3* 3 -
Suiphate i - - 395 | 492 2000* 2000
\Sff!?;f];ts;g]:]éao4 (ah - - - - - No Guidance N(__) Guidance_
Phenols - - - <(.01 <0.01 5 B
Sulphide ] . - <10 <10 250 250 |
[ Cyanide (total) : . - 25 | <25 25+ 25
E‘;ﬁ:?t{gg&?‘:tab"? ; ! - 2529 | 105 50" 5000
TPH <10 22 - - 50** 5000***77
Eéene N <0.1 <0.1 - - 0.01%* Rl |
Toluene <01 5.6 - - Q.01 b 130**
Ethylbenzene <0.1 1AL - - 0.03** 50
Xylene <0.1 g - - 0.1*** 258+
PCB - - ; j i 0.02* .
PAH (total) . i . : : oo o |
voc Al<01 | All<1 - - . - .
Table 2 (cont.): Resuits of Analyses on Soil Samples
Notes:

A - CLEA Guidline Vaue (Residential- plant uptake)*/ICRCL Domestic Threshold Trigger™/ Dutch Target

ke

Value

B — CLEA Guideline Value {Residential —no plant uptake)*/ICRCL Open Space Threshold

Trigger/Dutch Intervention Value
Results are quoted as mg/kg unless stated otherwise
Exceeds threshold value A

Kk
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TETROSYL
WALMERSI.EY OLD ROAD, WALMERSLEY

Location TP5 | TP6 | TP7 | PH38 | PH41 Ap"é‘(’)ﬁg;‘ifﬁ%’:ﬁ;““d
Sample Depth {m) 1.0 0.6 0.6 0.4 0.8-0.9 A B

pH, units 6.45 8.29 7.92 8.77 8.08 5.0 min* 5.0 min*
Arsenic 2 <1 18 7 22 | 20 20
?ﬁ‘ﬁ&?"" PH <1 <1 <1 <1 <1 EEE éi 30*
Chromium (lotal) 17 15 8 23 29 130" 200*
Crnavalent : : : : - o | 200
Lead 9 105 32 52 492 450* 450~
Mercury < <t <1 <1 <1 8 15*
Selenium 2 <1 <1 2 <1 ag* 260*
Copper 20 23 62 20 05 130%* 130**
Nickel 1 s 13 20 26 30 50* 75
Zinc 1 a3 107 34 41 208 300 300"
uBoren {water soluble) <1 1 <t 1 2 Kl 3
 Sulphate 452 | 2380 | 813 456 | 1007 2000** 2000
;\Sfaé%f(()gl]l%u!phate - 0.170 - - - No Guidance | No Guidance
Phenols <001 | 012 | <001 | <001 | 002 5+ 5
Sulphide <10 <10 <10 <10 <10 250 250~ |
Cyanide (total) <25 | <25 | <25 | <25 | <25 25% 25
a‘:t‘gg?t(ggﬁ‘:tab'e 42 800 196 | 1803 | 775 50+ 5000+
TPH ; - - ; - 5+ 5000***
Benzene - - - - ; 0.01% e
Toluene - ) - - - 0.01% 1307 |
Ethyibenzene ; . . - ] 0.03"** 50~
Xylene - - - - - 0.4 25+
PCB . ) - - - 0,02 e

PAH {total) - - - ; - e 40|
VOC ) - - . - - -

Table 2 (cont.): Results of Analyses on Soil Samples

Notes:

A — CLEA Guidline Vaue (Residential- plant uptake)*/ICRCL Domestic Threshold Trigger**/ Dutch Target

Vaiug™™

B — CLEA Guideline Value (Residential —no plant uptake)*/ICRCL Open Space Threshold

Trigger**/Dutch intervention Value
Resuits are quoted as mg/kg uniess stated otherwise
Exceeds threshold value A

dkk
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TETROSYL
WALMERSLEY OL.D ROAD, WALMERSLEY

Location BH2 BH2 BH4 BHS5 BH5 BHé Guidance

w2 W3 W1 w2 W3 W2 Value
pH, units - 7.37 - - 8.33 - 6.5 to 10°
Arsenic (ppm) - <0.002 - - <0.002 - 0.01?
Cadmium {ppb) - <0.4 - - <0.4 - 52
Chror;;;amrf;“lfgghfal) {ppb) - 1 - - 1 - 507
Lead (pph) - <0.5 - - <0.5 - 25°
Mercury (ppb) - <005 | - . <0.05 . 1
Selenium (ppm) - 005 | - - <0.05 _ 001® |
Copper (pph) - <5 : - © - 2000°
Nickel (ppb) - <10 - - <10 - 20°
Zine (ppm) - <0.05 - ] <0.05 - -
Boron (ppm) | ] <005 | - - <0.05 - 18
Soluble Suiphate ) 57 ) i 24 ) 250°
(ppm)
Phenols (ppm) - <0.01 - - <0.01 -
Sulphide (ppm) - <0.1 - - <0.1 - -
Cyanide (total) (ppm) . <0.05 - - <0.05 - 0.05°
Solvent Extractable ~ 1 R _ 1 . .
Matter (SEM) (ppm)
TPH (ppb) <50 - 1600 <50 - 8,500 600"
Benzene (ppb) <2 - <2 <2 - 18 30°
Toluene (ppb) <2 . 35 <2 - 8,300 1000°
Ethylbenzene (ppb) <2 - 550 <2 - 780 150°
Xylene (ppb) <2 - 1600 <2 - 1,900 70°
VOC (Total) All <5 - All <5 Alf <5 - All <5 -

Table 3: Results of Groundwater Samples Analysis
? Water Supply Regulations, 2000 — Maximum Congentration
® Dutch Intervention Value
Exceeds threshold value
Page 14 of 18
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Location PH42 | BH9 | Bfo | Gydance
pH, units - 7.96 - 6.5 to 10°
Arsenic (ppm) - 0.003 - 0.01°
Cadmium (ppb) - <0.4 - 5°
Chromium {total) (ppb) - <1 - 50°
Lead (ppb) - <5 - 25°
Mercury (ppb) R <0.05 - 12
Selenium (ppm) o <0.05 - 0.01°
Copper (ppb) o 7 - 2000°
Nickel {ppb) o <10 - 20°
Zinc (ppm) - 0.30 i -
Baron (ppm)r - 0.25 - 1?
Sulphate (ppm) - | =09 ; 250°
Phenols {ppm} - <0.01 - .
Sulphide (ppm) - <0.1 - -
Cyanide (total) (ppm) - - <0.05 - 0.05%
Solvent Extractable i 1 B i
Matter (SEM) (ppm)

TPH (ppb) 26,945 - <50 500"
Benzene (pph) 45 - <2 30°
Toluene (ppb) 21,000 - <2 1000"
Ethylbenzene (ppb) 1,500 ) 6 150°
Xylene (ppb) | 4400 - 18 70°
Velo . 13'&0* - All <5 -

Table 3: Results of Groundwater Samples Analysis

@ Water Supply Regulations, 2000 — Maximum Concentration
® Duteh Intervention Value

* increased reporting limit due to sample size

Exceeds threshold value
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Location PH1 PHB PHg PH10 Leachate
Quality

‘ . Threshold#
Sample Depth (m) ]0.15-0.25| 1.6-1.7 0.8-0.9 1.7-1.8

PH of leachate {pH

units) 7.52 8.70 6.31 65.85 N 55-95
Boron on leachate <0.05 8.47 <0.05 <0.05 2
Mercury in leachate | g og <0.05 <0.05 <0.05 1
{(ppb) ] .

Cadmium in

leachate (ppb) <0.4 <0.4 <04 <0.4 1

Arsenic in leachate <0.002 <(0.002 <0.002 <0.002 0.01
Chromium in 23 <1 <1 1 50

leachate (ppb)
Copper in leachate

<5 <5 <5 <5 20
(ppb) -
Nickel in leachate

<10 <10 <10 <10 50
(ppb)
Selenium in <0.05 <0.05 <0.05 <0.05 0.010
leachale
Lead in [eachate <5 <5 <5 <5 50
(ppb) -
Suiphide on <01 <01 <0.1 <0.1 160
leachate .
Sulphate in leachate 36 13 34 <3 150
Zinc in leachate <0.05 <0.05 <0.05 <0.05 0.5
Phenols in ieachate <0.01 <0.01 <0.01 <0.01 0.000&
Total cyanide in 0.05 <0.05 <0.05 <0.05 0.05
leachate

Table 4: Results of Leachability Analysis on Soil Samples

Results are quoted as mg/kg (ppm) unless stated otherwise

Exceeds threshold value

# Values from Environment Agency Interim Guidance on the Disposal of “Contaminated Soils” (01/05/97) ~
concentrations that would be acceptable as direct discharge to controlled waters in the vicinity of the disposal site.
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Leachate
Location PH11 PH12 PH14 PH21 PH28 Quality
Threshold
Sample Depth (m) 0.8-0.9 1.5 0.3 0.5-0.6 1.3-1.5 1.3-1.5
PR of feachate (pH 7.69 6.92 6.97 7.34 7.58 5.5.9.5
units}
Boron on leachate <0.05 <0.05 <0.05 <0.05 <0.05 2
Mercury inleachate | g5 | 005 <0.05 | <005 | <0.05 1
(ppb)
Cadmium in
leachate (ppb) <0.4 <0.4 <0.4 <().4 _ <0.4 1
Arsenic in leachate <0002 <(.002 <0.002 <(0.002 <(,002 0.01
Chromium in
leachate (ppb) <1 < 1 . 30 <1 50
Copper in [eachate <5 <5 <5 5 <5 20
(ppb) _ .
Nickel in leachate <10 <10 <10 <10 10 50
(ppb) .
Selenium in <0.05 <0.05 <0.05 <0.05 <0.05 0.010
leachale
Lead in leachate <5 <5 <5 <18 <5 50
(ppb) A
Beryliium in leachaie| 2?7?7777 <0.1 -
Sulphide on <0.1 <01 <01 <0.1 <0.1 150
leachate )
Sulphate in leachate 16 4 157 90 4 150
Zinc in leachate <0.05 <0.05 <0.05 <0.05 0.73 0.5
Phenols in leachate <0.01 0.01 <0.01 <0.01 <0.01 0.0005
Total cyanide in <0.05 <0.05 0.99 <0.05 <0.05 0.05
leachate

Table 4: Results of Leachability Analysis on Soil Samples

Resuits are quoted as mg/kg unless stated otherwise

# Values from Environment Agency Interim Guidance on the Disposal of “Confaminated Soils” (01/05/97) —
concentrations that would be acceptabie as direct discharge to controlled waters in the vicinity of the disposal site.

Exceeds threshoid value

Location ~ Depth Liquid Plastic Plasticity Natural Retained on
{m) Limit Limit Index Moisture 425 Micron
(%) (%) (%) Content Sieve
(%) (%)
TP10 1.50 - 1.70 38 20 18 21 23
BH1 C.50-1.00 36 22 14 23 25
BH& 1.00 - 1.50 31 18 13 20 21 ]
BH10 1.50-2.00 N/A N/A Non-plastic 16 23

Table 5: Results of Plasticity Index Analyses
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

Location Depth Passing 2mm sieve (%} { oss on Ignition {%)
TP7 2.00 56 14.0
BH9 1.00-3.00 83 5.1
BH11 1.00 - 1.45 a1 7.1
PH29 1.50 - 1.70 76 6.7

Table 6: Restilts of Loss on Ignition Analysis
Location Asbestos Type Ashestos Content (%}
PHB Amosite 15-50
PH14 Chrysotile 15-50
PH45 Non detected N/A
PH26 Non detected N/A
Amosite 0.08-0.15
PH2s Chrysotile 0.08-0.15

Table 7: Results of Asbestos Analysis
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WALMERSLEY OLD ROAD, WALMERSLEY, BURY
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

ENSR INTERNATIONAL LIMITED
SERVICE CONSTRAINTS

This report and the Phase 1 and 2 Environmental Assessment carried out in connection with the repoer (together the "Services"}
were compiled and carried out by ENSR International Lid (ENSR) for Tetrosyl (the "client") in accordance with the terms of a
contract between ENSR and the “client”. The Services were performed by ENSR with the skill and care ordinarily exercised by a
reasonable environmental consultant at the time the Services were performed. Further, and in pariicular, the Services were
performed by ENSR taking into accound the limits of the scope of works required by the client, the time scale involved and the
resources, including financial and manpower resources, agreed between ENSR and the client.

Glher than that expressly contained in paragraph 1 above, ENSR provides no other representation or warranty whether express or
impiied, in relation to the Services.

Unless otherwise agreed the Services were perforrned by ENSR exclusively for the purposes of the client. ENSR is not aware of
any interest of or reliance by any parly other than the client in or on the Services, tnless expressly provided in writing, ENSR does
nol authorise, consent or condone any party other than the client relying upon the Services. Should this reporl or any part of this
report, or otherwise detaiis of the Services or any part of the Services be made known fo any such party, and such party relies
thereon that party does so wholly at ils own and sole risk and ENSR disclaims any liability to such parties. Any such parly would be
well advised to seek independent advice from a competent environmental consuitant and/or lawyer.

It is ENSR's understanding that this report is fo be used for the purpose described in the indroduction {o the reporl. That purpose
was a significan? factor in determining the scope and level of the Services. Should the purpose far which the report is used, cor the
proposed use of the site change, this teport may no longer be valid and any further use of or reliance upon the report in those
circumstances by the client without ENSR's review and advice shail be ai the client's sole and own risk. Should ENSR be requested
le review the report after the date hereof, ZNSR shall be entitled to additional payment at the then existing rates or such other terms
as agteed between ENGR and the client.

The passage of time may result in changes in site conditions, regulatory or other legal provisions, fechnolegy or ecenomic condilions
which could render the report inaccurate or unreliable. The infermation and conclusions contained in this repert sheuld not be relied
upon in the future without the written advice of ENSR. In the absence of such written advice of ENSR, refiance on the report in the
future shall be af the client's own and sole risk. Should ENSR be requested to review the reper{ in the fulure, ENSR shall be entitled
to additionat payment at the then existing rate or such other terms as may be agreed between ENSR and the client.

The abservations and conclusions described in this report are based sclely upon the Services which were provided pursuant to the
agreement between the client and ENSR. ENSR has notl performed any obsetvations, investigations, studies or testing not
specifically set out or required by the contract between the client and ENSR. ENSR is not liable for the existence of any condition,
the discovery of which would require performance of services not otherwise centained in the Services. For the avoidance of doubt,
unless otherwise expressly referred to in the introduction to this repert, ENSR did not seek fo evaluate the presence on or off the site
of asbestos, electromagnetic fields, lead paint, heavy metals, radon gas or other radicactive or hazardous materials.

The Services are based upon ENSR's observations of existing physical conditicns at the Site gained from a walk-over survey of the
site together with ENSR's interpretation of information including documentation, obtained from third parties and from the client on the
histery and usage of the site, The Services are also based on information and/or analysis provided by independent testing and
information services or laboratories upon which ENSR was reasonably entitled to rely. The Services clearly are limited by the
accuracy of the information, including documentation, reviewed by ENSR and the observations possible at the time of the walk-over
survey, Further ENSR was not authorised and did not attempt to independently verify the accuracy or completeness of infermation,
decumentation or materials received from the client or third parfies, inciuding laboratories and infarmation services, during the
performance of the Services, ENSR is not liable for any inaccurate information or conclusions, the discovery of which inaccuracies
required the doing of any act including the gathering of any information which was not reasonabily available to ENSR and including
the doing of any independent investigation of the information provided tc ENSR save as otherwise provided in the ferms af the

contract between the client and ENSR.

The phasa !l or intrusive environmental site investigation aspects of the Services is a limited sampling of the site at pre-determined
borehole and soil vapaur iocations based on the eperational canfiguration of the site. The conclsions given in this report are based
on information gathered at the specific test locations and can only be exirapolated to an undefinad limited area around those
locations. The extent of the imited area depends on the soil and groundwater conditions, together with the pasition of any current
structures and underground facilifies and naturat and other activities on site. In addition chemical analysis was carried oul for a
limited number of parameters [as stipulated in the contract between the client and ENSR] [based on an understanding of the
available operational and historical information,] and it should not be inferred that ather chemical species are not present.

Any site drawing{s) provided in this report is (are) not meant to be an accurate base plan, but is (are) used to presert the general
relative fccations of features on, and surrounding, the site,
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ENVIRONMENT

Our Ref: S0/2002/017205-1/1 AGENCY

Your Ref : 10468/1.02/pdw

Pate ; 05 December 2002

ENSR international

Spring Lodge S
172 I
Chester Rd Lo e
Helsby

WA6 OAR

Dear Sirs

PUBLIC REGISTER AND ENVIRONMENTAL INFORMATION REQUEST
TETROSYL LTD BEVIS GREEN WORKS, MILL RCAD, WALMERSLY, BURY

Further to our letter of 22nd October, please find the following information regai;ding the
above site.

Please find enclosed a listing which gives details of all known licensed abstractions within the
vicinity of the site. Whilst every effort is made to ensure the information provided is as
accurate as possible, please note that this data is based on current licensed abstraction within
the specified area. It is possible that unticensed abstractions also exist, particularly for
domestic and/or agricultural use, which are not included on the list. Further information
regarding these abstractions, if any, may be obtained from the appropriate Environmental
Health Department who are required to keep records for sources used for private water
consumption.

Please find enclosed details of Pollution Incidents and Discharge Consents within 1000
metres of the site.

According to our records there are no general quality assessment (GQA) data to be found
within a 1000 metre radius of the site.

There are no current Waste Management Licence holders within 250 metres of the site.

‘The search revealed the following landfill within 250 metres of the site:

Number: Not licensed (C111)

Site: Mill Road, Walmersley

NGR: SD 8085 1370

Holder: Not Licensed (Pre COPA)

Status: Closed

Waste accepted: The site consists of former sewage tanks filled with waste (believed to
be ash).

Environmeni Agency
Appleton House, 430 Birchwood Boulevard, Birchwood, Warringlon, Cheshire, WA3 TWD, Tel no:01925 840000, Fax no:01925 852260



The Agency would raise objection to any Planning Applications made that did not address the
above and also recommend that a flood risk assessment is carried out in accordance with

PPG2S.

The site is not within a currently defined groundwater source protection zone.

Please find enclosed, groundwater quality information.

The groundwater section has no details of any boreholes or wells within the outlined site,
Sheet 11 (Groundwater Vulnerability Of South Pennines ) of the Policy and Practice for the
Protection of Groundwater defines the site as being minor aquifer overlain by soils of high

leaching potential. The map also shows low permeability deposits to occur at the surface.

According to our records, there are no Integrated Pollution Control (IPC) or Radioactive
Substances (RAS) sites within 250 metres of the site.

To the best of our knowledge there are no prosecutions or outstanding Notices affecting this
site.

The information provided is based on that currently available to the Agency. The Agency and
its officers accept no liability whatsoever for any loss or damage arising from the
interpretation or use of the information.

Yours faithfully

\C\LL&@ i WEKL

JAKE LOVATT
Customer Contact Officer

Environment Apgency
Appleton House, 430 Birchwaod Boulevard, Birchwood, Warringlon, Cheshire, WAJ3 7WD, Tel no:01925 840000, Fax no:00925 852260
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xtab_summary

SMPT_SHBAMP_SM SAMP_SARAMP_SAMBAMP_PURSAMP_MAI0050 Lead|0061 pH PI0077 Cond
GIN HALL |88006528 | #tHHHHE | 1200 PI 2EZZ <50 6.91 547

GIN HALL [88006528 | #HHEAHH | 1600 zZ 2EZZ <50 6.82 472

GIN HALL |88006528 | #iHEEHR 1315 ] 2EZZ 708 1491

GIN HALL 88006528 | #HiftHAH 1230 Ul 2EZZ ) 689 514
GIN HALL [88006528 | #HEEEEHH 1230 UL 2EZZ |72 509

GIN HALL 88006528 | #1300 Ul 2EZZ o2 473
GIN HALL |88006528 | #tstast|1415 (Ul 2EZZ <50 6.79 1662

GIN HALL 88006528 | kS [1210 Ul 2EZZ <50 7.08 526

GIN HALL |88006704 | #HEERHH 1200 Pl 2EZZ <50 6.91 547

GIN HALL |88006704 | #iiHHH 1350 Pl 2EZZ < 50 7.06 491
GIN HALL |88006704 | A | 1230 ul 2EZZ 6.89 1514
GIN HALL [88006704 | #HEHEEA 1230 (U 2EZZ 72 509
GIN HALL (88006704 | #HHbE4HE 1300 Ut 2Ezz . 1702 473

GIN HALL [88006704 | #1416 ul 12EZZ < 50 6.79 662
GIN HALL [88006704 | #bitibt [1145 UL 2EZZ 9.6 761

GIN HALL [88006704 | ##HHiHHEHE 1220 ul 12EZZ < 50 6.9 1501

GIN HALL {88006704 | -5 1200 Ul 2EZZ <50 7.05 581

GIN HALL |88006704 | #HHsEH 1200 Ul 2EZZ 885 6.8 1460

GIN HALL [88007530 | #fftHeH |1130 7z 2EZZ |7.22 321

GIN HALL |88007531 | #1200 7z 2EZZ 7.69 310
GIN HALL [88007532 | #HtH#H# 1230 7z  i2EZZ 7.2 364

GIN HALL [88009093 | #1010 Ut 12EZZ 72

GIN HALL |88009109 | sttt | 1130 Pl 2EZZ 7.22 321

GIN HALL [88009110 | #tttEst | 1200 PI 2EZZ 7.69 1310

GIN HALL 88009111 | it | 1230 Pl 2F7Z 7.2 1364

GIN HALL- 88009112 | #HiaHEA 11410 1Pl 0EZZ <50 6.96 1426

GIN HALL-B8000113 | #REHEHH 1410 Pl i2EZZ <50 7.02 1439
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xtab_summary
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6388 Hdss[B389 Alkal{6392 Orthg6452 Coppl6455 Zinc 16462 Nicke6528 Weth/6529 Weth 6530 WetH
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spt_info

SMPT_USESMPT_SHGMPT_LONSMPT_GRID_REF
88006704 GIN HALL GIN HALL SD8056014080
88006528 GIN HALL GIN HALL SD8056014080
88009110 GIN HALL GIN HALL SD8055014100
88007531 GIN HALL GIN HALL SD8055014100
88009112 GIN HALL-GIN HALL- SD8054014200
88009113 GIN HALL- GIN HALL- SD8053014200
88009111 GIN HALL GIN HALL SD8045014150
88007532 GIN HALL GIN HALL SD8045014150
88009109 GIN HALL GIN HALL SD8052014250
88007530 GIN HALL GIN HALL SD8052014250
88009093 GIN HALL GIN HALL SD8052014430
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11.

NOTICE - GENERAL

Nothing in this notice will in any way restrict your statutory or any other rights of access to the Data.

All intellectual property rights in the data and information supplied to you (*Data”) whether owned by
the Agency (“Agency Data”) or third parties ("Third Party Data") will continue to be owned by the

respective parties.

The Data have not been prepared to meet your or anyone else's individual requirements and it i therefore
your responsibility to ensure that the Data meet your needs.

The Ageney cannot ensure that the Data in iis possession will always be accurate, complete, up to date
or valid but the Agency will use reasonable care to ensure that you are provided with an accurate copy

of the Data that is in its possession. The Agency gives no warranty that the copy of the Data that it
provides is accurate. This does not restrict your statutory rights.

Any charge you may pay us reflects only the reasonable cost of supplying the Data to you.

If you have asked for the Data to be supplied in an electronic format we cannot guarantee that the medium
is free of any defects and you should undertake the appropriate virus checks.

Third party data use, including copying, must be limited to statutory rights.

USE QF AGENCY DATA

INTERNAL BUSINESS OR PERSONAL USE. You may use Agency Data for your own private use or
for use within your business without restriction.

GIVING COPIES TO OTHERS. You may do this without restriction in respect of Agency Data
provided that you make no charge and attach a copy of this notice. Recipients should also comply with
the notice. Whenever possible and appropriate any authorised copying of Agency Data shall acknowledge
the Agency’s ownership of Agency Data. One way of doing this is by adding the words "Copyright ©

Environment Agency” to the information or copy.

OTHER USE. If you wish to use Agency Data in any way other than as sef out above (including in
particular for commercial gain, for example by way of rental, licence, sale or providing services for
consideration) you should contact us with details of what you are proposing to do, UNLESS we have
already indicated to you that your proposed use is agreed OR you are satisfied that such use would not

infringe our intellectual property rights.

USE BY SOLICITORS, SURVEYORS ETC. If you are a solicitor, a chartered surveyor or other
professional whose professional body has an arrangement with the Agency you may use Agency Data in
accordance with these arrangements ("Professional Body Arrangements") in which case paragraphs 1
to 8 above and the Professional Body Arrangements shall apply. Paragraphs 1 to 10 above shall apply in
respect of all uses not covered by Professional Body Arrangements,
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Philip D Allen CPFA
Director of Environment & Development Services

Our Ref ES/ENV/SC/CTW
Your Ref 10468/L01/pdw
Date 14 October 2002
Please ask for Ms S Casserley

Direct Line 0161-253 5581 Y M E TF Hi @
Direct Fax 0161-253 5563 . .

B . \

H
E-Mail S.Casserley@bury. gov.uk‘
i

Mr Paul Walton . T
RSK ENSR PP
172 Chester Road S
Helsby

Cheshire

WAS 0AR

Dear Mr Walton

TETROSYL LIMITED, BEVIS GREEN WORKS, MILL ROAD, BURY
ENVIRONMENTAL SEARCH

Further to your facsimile dated 09 October 2002 and our telephone
conversation on 10 October 2002, please find below our response based on the
information held within this Department.

Our records indicate that there is one former landfill site within 250m of the
property m question. It is located at approximately 50m south-west of the site
in question. Our records indicate that this former landfill site comprises
infilled former sewage tanks! As the site was operated pre-licensing, very
little 1s known about the waste types at the site. A spike survey was
undertaken by this Department in 1992 and, on this occasion, no methane was
detected; however, some elevated concentrations of carbon dioxide (up to 10%

by volume) were recorded.
We are unaware of any pollution incidents at the site.

The attached annotated plan shows the location and information available on
nast potentially contaminative historical land uses in close proximity to the
land in question. The source of this information is from Laudmark who have
reviewed historical plans and highlighted those land uses which may have
caused potential contamination.

Our records indicate that there are no private water supplies within 250m of
the site in question.

QOur records indicate that, aside from on the site in question, there are no
hazardous installations or Part A, Part B, TPC or IPPC authorisations within
250 metres of the site.

Cont/d ..........

sury  Prestwich  Radcliffe Ramsbottom  Toltington  Whitefield
Metropolitan Borough of Bury

ENVIRONMENTAL
SERVICES DIVISION

Textile Hall
Manchester Road
Bury  BLOODG
Tel: 0161-253-3566

Alan Freer
Borough Environmental
Services Officer




2 s .
Mr Paul Walton Con tmuatmn
14 October 2002

As explained on 10 October 2002, we are able to do a search of our database
for public nuisance complaints related specifically to the site in question. A
review of our records indicates that from June 1993 to date there have been 10
noise and 15 odour/fume complaints.

Regarding your enquiry on petroleumn licences, please contact the Brigade
Petroleum Officer, Mr Phil Ingham, on 0161 608 4182,

##%  We have enclosed a receipt for your cheque of £131.60 (including VAT).
Should you have any queries, please do not hesitate to contact me.

Yours sincerely

. /S CASSERLEY (MS)
SCIENTIFIC OFFICER

Please note:
- The above details are based upon records currently held by the Eavironmental Services Division and are

beiieved to be accurate. However, this Division can accept no responsibility for their accuracy or
completeness.

- The Environmental Services Division has used all rcasonable endeavours to determine the risk from
conlaminated iand based on the information available te it. However, the comments made above should
not be taken to imply that the land is safe or otherwise suitable for this or any other development

- The responsibility for the safe and secure occupancy of the site rests with the developer/consuliant

Bury Prestwich  Radcliffe Ramsboltom  Tottingion  Whiltcfield
Metropolitan Borough of Bury
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\ The Cpal Authority.

Mining Reports Office. rrhe

200 LICHFIELD LANE. The Cuoai Awthority

JERRY HILL. Cost; £ar30
MANSFIELD. Plus ¥.AT. £6.70
NOTTINGHAMSHIRE. Total Received: £45.00
NGIE 4RG

Telephone: D845 762 6848 V.AT. RegNumber 398 3850 68

DX 716176 MANSFIELD 3 AUO TY

Om-Line Service: www_coalminingreports.co.uk

RSK ENVIROMENT LIMITED. This matter is being dealt with by Louise Tipper
ENGINEERS AND PLANNERS.

SPRING LODGE. QOur Ref: 431866-02

172. CHESTER ROAL
WAG 0OAR

Your Ref: 10468

Electronic Ref:

Date: 17 October 2002

Dear Sir.
Coal Mining Report
TETROSYL LTD, BEVIS GREEN WORKS, MILL ROAD, WALMERSLEY, BURY,
LANCASHIRE, BLSY 6RE

I refer to the enquiry dated 10th October 2002. received [4th October 2002, in connection with the above.

This report is based on and limited to the records in the possession of The Coal Authority at the time the search is
answered.

— Ordnance Survey (0.S.) is undertaking a Positional Accuracy Improvement Programme of its mappimg data. The Coal
Aathority (CA) has no control over the timing of issue of Positionaliv Improved mapping data by O.S. or over users of
that data. In some mstances the relative position between sarface features and coal mining features may alter as a
consequence of this programme. The CA will ensure that the integrity of its database is maintained by replotting some
mming information to sustain the relationship between that mining information and the improved O.S. surface positions.
some of which arc now being released. However, mining reports are currently being produced against pre improved
0.S. mapping whilst the Authority updates its database in line with the O S. changes.

Past Underground Mining
The property is within the likely zone of influence on the surface from workings in | scam of coal at shallow depth, the
last date of worlang being 1877.

Present Underground Mining
The property is not within the zone of likelv phvsical intluence on the surface from any present underground coal
workings.

Future Underground Mining

The property is not within a geographical area for which a licence to extract coal bv underground methads 1s awaiting
determination by the Coal Authority.

The property 15 not within a geographical arca for which a licence to extract coal by underground methods has been
granted.

Page 1 of 6



13 1866-02

Working Facilities Orders
The property is not within a geographical area that is the subject of ant Order made under the provisions of the Mines
(Working Factlities and Support) Acts 1923 and [966 or any statutory modification or amendment thereof.

Payments to Owners of Former Copyhold Land
The property is not within an area where a relevant notice has been published under the Coal Industry Act 1973/Coal
Industrv Act 1994,

Additional Remarks

In view of the mining circumstances a prudent developer would seck appropriate technical advice before works are
undertaken on site. All proposals should have regard to good engineering practice in mining areas as identified in
authoritative publications on mining stability problems. In any event. no activities should be undertaken that intersect.
disturb. or nterfere with anv coal or mines of coal without permission of the Coal Authortty.

These replies are prepared in accordance with the Law Soctetv's Guidance Notes 1998,

We acknowledge the receipt of vour remittance in pavment of our fee.

Yours faithfully

Albert Schofield

Director of Mining Records and Services

Page 3ol 6
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i

F oy =

Crown Copyrighf. Quoted scole is approximate.
SCALE: 1:5000

This map is reproduced from the Ordnonce Survey maieriol by The Coul Authority |or division thereef] with the permission of
the Coniroller of Her Majesty's Stalionery Office, Crown Copyrighi. Unouthorised reproduclion infringes Crown Copyright and
may lend {o prasecution or civil preceedings. Licence Number: ALSI060A00I ;

This is o plan of the boundaries of lhe property in respect of which this report has been prepared. W is the responsbility of
the user fo ensure thai the boundaries shown correspond with those of the property.

APPROXIMATE POSITION OF ENQUIRY BOUNDARY SHOWN .
APPROXIMATE POSITION OF DISUSED MINE SHAFTS SHOWN o
APPROXIMATE POSITION OF DISUSED MINE ADITS SHOWN S

This plan shows the approximate location of the disused mine eniry/eniries referred lo in the alached mining reporf. For
reasons of clerity, mine entry symbols may not be drawn 1o lhe same scale as the plan.

Properly cwners have the benefit of statufory protection {under the Coal Mining Subsidence Act 1981). This contains provision
for the moking good, fo the reasonable satisfoction of the owner, of physical damage fram disused coal mine workings
including disused coal mine entries. A DT leaflet selling oul the righls and The obfigalions of either fhe Cadl Aulhorily

or olher responsible persons under the 1991 Acf con be ¢bfoined by lelephoning 0845 762 B848.

i you wish fo discuss the relevance of any of the information contoined in the aifached report you should seek the odvice
of o quafified mining engineer or surveyor. I you or your adviser wish to examine the source plans from which the
information has been loken lhese are ovailable al our Mansfisld office, free of charge, by prior appoiniment,

felephone 01625 638233, Sheuld you or your advisor wish fo carry out any physical investigations thaf may enter,

disturb or inferlere with any disused mine enlry lhe prior permission of the owner must be soughl. For coal mine

entries the owner will normally be the Coal Authority.

The Codl Aulhorily, regardiess of responsibility and in conjunclion wilh ofher public bodies, provide an emergency call ouf -
facility in coolfieid oreas fo ossess the public safely implications of mining faotures {including disused mine eniries).

Qur emergency lelephone number of all times is 01623 646333.
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APPENDIX C

Trial Pit, Probehole and Borehole Records



TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

TRIAL PIT RECORD

Date of Investigation: 29 October 2002
Type of Excavator: JCB 3CX

TRIAL PIT 1 {field at top of site)
Ground level-0.20m Grassed over TOPSOIL.

0.20m-1.70m Firm to stiff orange mottled grey slightly sandy silty CLAY with a
flittle fine to medium gravel and coal

END OF TRIAL PIT

Remarks
Groundwater was not encountered

The sides of the trial pif remained stable

TRIAL PIT 2 (field at top of site)

Ground level-0.20m Grassed over dark brown TOPSOIL with rootlets

0.20m-1.00m Firm to stiff orange brown slightly sandy silty CLAY with a little
sandstone cobbles and coarse gravel

1.00m Cobbles of SANDSTONE
EXCAVATION TOO DIFFICULT TO CONTINUE

END OF TRIAL PIT

Remarks
Groundwater was not encountered

The sides of the trial pit remained stable
Trial pit abandoned on sandstone cobble bedrock

Report No. 104681p Page | of 6



TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

TRIAL PIT 3 (top of site)

Ground level-0.05m

0.05m-0.35m

0.35m-0.50m

0.50m-1.50m

Remarks

TRIAL PIT 4 (top of site}

Ground levei-0.10m

0.10m-0.40m

0.40m-0.60m

0.60m-1.90m

Remarks

MADE GROUND (loose road gravel)
MADE GROUND {moderately compact sandstone gravel)

MADE GROUND (stiff dark brown sandy clay with occasional
pottery fragments)

Stiff orange mottled grey sandy CLLAY with some coarse sandstone
gravel, cobbles and boulders becoming many with depth

END OF TRIAL PIT

Groundwater was not encountered
The sides of the trial pit remained stable

MADE GROUND (tarmac surface)
MADE GROUND (fine to coarse sandstone gravel)

MADE GROUND (firm dark brown sandy clay with a little rootlets
and twigs)

Stiff orange mottled grey sandy CLAY with a little sandstone
gravel, coblies and boulders

e land drain at 0.90m {no water)
END OF TRIAL PIT

Groundwater was not encountered
The sides of the trial pit remained stable

Report No. 104681p
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

TRIAL PIT 5 (greenhouses at top of site)

Ground level-0.05m

0.05m-0.20m

0.20m-0.70m

0.70m-1.90m

Remarks

TRIAL PIT 6 (reservoir)

Ground level-1.40m

Remarks

MADE GROUNLD {loose grave! surface)

MADE GROUND (loose to moderatefy compact coarse gravel and
sand fill)

MADE GROUND (dark brown sandy clay with rootlets
¢ land drain at 0.70m containing water)

Stiff orange mottled grey sandy CLAY with a litile coarse
sandstone gravel and cobbles

END OF TRIAL PIT

Groundwater was encountered within the [and drain
The sides of the trial pit remained stable

MADE GROUND (loose to moderately compact sand and fine to
coarse gravel matrix with some reinforced concrete boulders,
bricks, sandstone boulders and plastic sheeting

» Black water entry at 0.50m

e Hydrocarbon odour

e Hydrocarbon sheen on wet gravef)

TRIAL PIT ABANDONED

Rapid water entry at 0.90m
The sides of the trial pit collapsed betow 0.50m

Repor No. 10468tp
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

TRIAL PIT 7 {the croft)

Ground level-0.15m

0.15m-0.50m

0.50m-3.80m

Remarks

TRIAL PIT § {the croft)

Ground tevel-0.50m

0.50m-2.10m

2.10m-3.40m

Remarks

MADE GROUND (loose to moderately compact grey medium to
coarse gravel))

MADE GROUND (loose to moderately compact pale orange sand,
gravel and broken brick)

MADE GROUND (loose to moderately compact dark brown ash
and clinker with a little fine to coarse gravet and pottery fragments)

END OF TRIAL PIT

Groundwater was not encountered
The sides of the tial pit remained stable

MADE GROUND (gravel)

MADE GROUND (loose to moderately compact dark brown ash
and clinker with a little fine fo coarse gravel and pottery fragments)

Firm orange mottled grey sandy CLAY with a little fine to medium

gravel
e possibly reworked
END OF TRIAL PIT

Groundwater was not encountered
The sides of the frial pit remained stable

Report No. 10468tp
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

TRIAL PIT 9 (just north of solvent recovery)

Ground level-2.90m

Remarks

MADE GROUND (grassed over firm brown mottied orange and
black silty clay with a little brick fragments, wooden logs, roots and
fibrous vegetation)

END OF TRIAL PIT

Groundwater was not encountered

The sides of the trial pit remained stable
Standpipe installed to 3.00m (top 1.00m plain)

TRIAL PIT 10 {edge of field at top end of site)

Ground level-0.50m

0.50m-1.90m

Remarks

MADE GROUND (grassed over grey gravel and sand with rootlets)

Stiff orange motiled grey very friable sandy silty CLAY with a little
sandstone gravel and boulders at depth

END OF TRIAL PIT

Groundwater was not encountered
The sides of the trial pit remained stable

Report No. 104681p
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

TRIAL PIT 11 (edge of field at fop end of site)
Ground level-0.50m Loose dark brown sandy TOPSOIL

0.50m-2.00m Stiff orange mottled grey very friable sandy silty CLAY with a little
coarse sandstone gravel

END OF TRIAL PIT

Remarks 7
Groundwater was not encountered
The sides of the trial pit remained stable

Report No. 104681p Page 6 of 6



TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

ENCK
A ®

INTERNATIONAL

PH1 (‘Resin Room’)

Ground Level — 0.15m

0.15m — 0.25m

0.25m —0.30m

Sample depths / PID
reading (ppm)

Remarks

PH2 (‘Resin Room’)

Ground Level — 0.15m

0.15m — 0.25m

0.25m - 0.30m

0.30m — 0.35m

Sample depths / PID
reading (ppm)

Remarks

PROBEHOLE RECORDS

Date of Investigation: 23-28 October 2002

Equipment Used: Portable Percussive Window Sampler

MADE GROUND (concrete)

MADE GROUND (moderately compact black ash and clinker with a
little pale brown sand)

Compact pale brown friable weathered coarse SANDSTONE

PROBEHOLE ABANDONED

D10.15m - 0.25m / 2
D20.30/-

Groundwater was not encountered.

MADE GROUND (concrete)

MADE GROUND (moderately compact black ash and clinker)

Firm dark brown very clayey SILT

Compact pale brown friable laminated weathered coarse
SANDSTONE

PROBEHOLE ABANDONED

D10.50m /3

Groundwater was not encountered.

Report No. 10468ph
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TETROSYL

Al
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH3 (Outside ‘Resin Room’)

Ground Level — 0.18m MADE GROUND (reinforced concrete)

0.18m — 0.85m MADE GROUND (loose to moderately compact ash and brick gravel
with a little sandstone gravel)

0.85m —1.00m Compact pale orange slightly weathered coarse SANDSTONE
PROBEHOLE ABANDONED
Sample depths / PID D10.15m - 0.20m/ 2

reading (ppm)

Remarks Groundwater was not encountered.

PH4 (Outside ‘Resin Room’)

Ground Level — 0.16m MADE GROUND (reinforced concrete)

0.16m — 0.85m Moderately compact silty clayey weathered sandstone becoming less
weathered with depth (possibly reworked)

0.85m — 1.00m Compact pale orange slightly weathered coarse SANDSTONE
PROBEHOLE ABANDONED
Sample depths / PID No samples taken

reading (ppm)

Remarks Groundwater was not encountered.

Report No. 10468ph Appendix B Page 2 of 35



TETROSYL

Al
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH5 (Next to Sub-station)

Ground Level - 0.19m MADE GROUND (reinforced concrete)

0.19m — 0.50m MADE GROUND (moderately compact brick and sandstone gravel
with a little sand and clay)

0.50m — 1.50m Moderately compact pale brown highly weathered friable
SANDSTONE
PROBEHOLE ABANDONED

Sample depths / PID D10.19m - 0.30m /1

reading (ppm) D2 1.00m —1.50m /1

Remarks Groundwater was not encountered.

Report No. 10468ph Appendix B Page 3 of 35



TETROSYL

Al
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH6 (inside central building)

Ground Level — 0.10m MADE GROUND (concrete)

0.10m — 1.60m MADE GROUND (loose to moderately compact sub-angular coarse
gravel and weathered sandstone gravel)

1.60m — 2.00m MADE GROUND (firm to stiff dark brown mottled light brown and
black slightly sandy silty clay with occasional rounded coarse gravel
and occasional fine coal fragments-possibly natural)

2.00m —2.70m Compact pale brown highly weathered coarse SANDSTONE
e Partings of more weathered material / silty clay within the
sandstone

(possibly reworked material)

PROBEHOLE ABANDONED
Sample depths / PID D11.60m—-1.70m /1
reading (ppm) D22.70m /2
Remarks Groundwater was not encountered.

35mm standpipe installed to 2.70m; 2.00m slotted, 0.70m plain.

Report No. 10468ph Appendix B Page 4 of 35



TETROSYL

Al
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH7 (Just Inside Car Maintenance Shed)

Ground Level — 0.15m MADE GROUND (reinforced concrete)

0.15m — 0.25m MADE GROUND (loose to moderately compact pale brown
sandstone gravel and sand)

0.25m —1.00m MADE GROUND (loose black ash with a little fine to coarse
sandstone gravel and fine to medium brick fragments)

1.00m — 2.90m MADE GROUND (loose black ash with partings of dark orange
sand)

2.90m - 3.00m Pale brown coarse SANDSTONE
PROBEHOLE ABANDONED

Sample depths / PID 0.50m /-

reading (ppm) 1.00m-1.10m /1

1.00m —-2.00m /2
2.00m -3.00m /2

Remarks Groundwater was not encountered.
35mm standpipe installed to 3.00m: 2.00m slotted, 1.00m plain.

Report No. 10468ph Appendix B Page 5 of 35



TETROSYL

Al
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH8 (Inside Car Maintenance Shed)
Ground Level — 0.19m MADE GROUND (reinforced concrete)

0.19m — 0.40m MADE GROUND (loose to moderately compact medium to coarse
gravel of brick and sandstone)

0.40m — 0.80m MADE GROUND (moderately compact medium to coarse gravel of
coarse sandstone with a little sand)

0.80m — 0.90m MADE GROUND (loose to moderately compact black ash with a
little coarse sandstone gravel)

0.90m —1.00m Pale brown / grey coarse SANDSTONE
PROBEHOLE ABANDONED
Sample depths / PID D1 0.70m --0.80m /1

reading (ppm)

Remarks Groundwater was not encountered.

Report No. 10468ph Appendix B Page 6 of 35



TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH9 (beside tank outside car maintenance shed)

Ground Level — 0.14m

0.14m — 0.20m

0.20m —0.40m

0.40m — 0.50m

0.50m — 0.60m

0.60m —1.50m

1.50m — 2.50m

2.50m - 3.90m

3.90m —-4.20m

4.20m — 4.50m

4.50m - 5.00m

Sample depths / PID
reading (ppm)

MADE GROUND (concrete)

MADE GROUND (red brick blocks)

MADE GROUND (sand and gravel)

MADE GROUND (loose to moderately compact black ash)

MADE GROUND (moderately compact sandstone cobbles and
gravel)

MADE GROUND (loose to moderately compact dark brown ash
with some coarse sand and fine gravel

MADE GROUND (soft and soft to firm pale orange-brown sandy
clay with a little medium to coarse gravel and fine to medium coal
fragments

o ash between 2.30m — 2.40m)

MADE GROUND (firm dark brown slightly sandy silty clay with a
little subrounded medium to coarse gravel and a little fine coal)

MADE GROUND (moderately compact black ash)

MADE GROUND (soft brown mottled orange clay with a little fine to
medium gravel)

MADE GROUND (layers of black ash alternating with layers of
brown and grey clay with a little medium to coarse gravel)

END OF PROBEHOLE

D1 0.40m —-0.50m /1
D2 0.80m —-0.90m /1
D3 1.40m—-1.50m /1
D4 2.50m —2.60m /1
D5 2.90m —-3.00m /1
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TETROSYL 5
WALMERSLEY OLD ROAD, WALMERSLEY E b o

Remarks Groundwater was not encountered.
Standpipe installed to 5.00m; ground level to 1.00m plain, 1.00m to
5.00m slotted.

PH10 (next to diesel tank at bottom of site)

Ground Level — 0.05m MADE GROUND (rough Tarmac surface)

0.05m — 0.25m MADE GROUND (sandstone gravel and sand
¢ slight hydrocarbon odour)

0.25m — 3.60m MADE GROUND (loose to moderately compact dark brown slightly
clayey gravely ash
e layer of firm brown mottled orange sandy clay at 1.90m — 2.00m
and 2.70m
e slight hydrocarbon odour to 0.50m)

3.60m — 4.00m Moderately compact highly weathered orange SANDSTONE with
partings of silty clay

END OF PROBEHOLE

Sample depths / PID D1 0.30m-0.40m /1

reading (ppm) D2 0.60m —0.70m / 41
D3 0.90m—-1.00m /4
D4 1.70m—-1.80m/ 3
D5 2.80m —2.90m /2
D6 3.60m — 3.70m / 2

Remarks Groundwater was not encountered.
Standpipe was installed to 4.00m; ground level to 1.00m plain,
1.00m to 4.00m slotted.
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WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH11 (inside lower building)

Ground Level — 0.18m

0.18m — 0.50m

0.50m - 0.75m

0.75m — 0.90m

0.90m —1.00m

1.00m — 1.50m

1.50m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (concrete slab)

MADE GROUND (loose to moderately compact black ash with a
little sandstone and brick gravel)

MADE GROUND (moderately compact fine to coarse sanDstone
gravel and sand)

MADE GROUND (loose to moderately compact black ash)

MADE GROUND (moderately compact fine to coarse angular
sandstone gravel and cobbles)

Moderately compact dark brown mottled orange silty SAND with a
little angular sandstone gravel)

OBSTRUCTION

END OF PROBEHOLE

D1 0.20m —-0.30m / 2
D2 0.80m—-0.90m /6

Groundwater was not encountered.
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TETROSYL A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH12 (antifreeze room at bottom of site)
Ground Level — 0.18m MADE GROUND (concrete)
0.18m —4.00m Stiff dark brown sandy silty CLAY with a little sub angular fine to
medium gravel and occasional fine coal fragments
e cobbles at 0.60m — 0.70m and 1.60m — 1.70m
o wet and very soft between 2.00m and 2.50m
e possible made ground
END OF PROBEHOLE
Sample depths / PID D1 0.50m / 834
reading (ppm) D21.50m /78
D3 2.50m /20
Remarks Slight groundwater entries were noted between 2.00m and 2.50m.

PH13 (bowl pit at bottom of site)

Ground Level — 0.15m MADE GROUND (concrete)

0.15m - 0.30m MADE GROUND (ash with a little gravel)

0.30m CONCRETE OBSTRUCTION
PROBEHOLE ABANDONED

Sample depths / PID D10.20m /44

reading (ppm)

Remarks Groundwater was not encountered.
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WALMERSLEY OLD ROAD, WALMERSLEY

ENCK
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PH14 (near paint spraying room)

Ground Level — 0.15m

0.15m — 0.50m

0.50m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (concrete)

MADE GROUND (ash with bricks and concrete blocks
o fragment of suspected asbestos)

CONCRETE OBSTRUCTION

PROBEHOLE ABANDONED

D1 0.30m /29

Groundwater was not encountered.

PH15 (near above ground fuel tank)

Ground Level — 0.08m

0.08m —0.20m

0.20m - 0.30m

0.30m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (rough gravel surface)

MADE GROUND (ash with some gravel
e hydrocarbon odour)

Coarse gravel and cobbles of grey and yellow SANDSTONE
e hydrocarbon odour

OBSTRUCTION
PROBEHOLE ABANDONED
D10.15m /19

D2 0.20m /47

D3 0.25m /50

Groundwater was not encountered.
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TETROSYL A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH16 (eastern side of main building)

Ground Level — 0.15m MADE GROUND (concrete)

0.15m — 0.26m MADE GROUND (angular sandstone fragments and cobbles)
0.26m — 0.45m MADE GROUND (loose to moderately compact black ash, sand

and sandstone gravel with a little wood fragments
o fragment of suspected asbestos)

0.45m SANDSTONE OBSTRUCTION
PROBEHOLE ABANDONED

Sample depths / PID D10.40m/10

reading (ppm) D2 0.50m / -

Remarks Groundwater was not encountered.
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TETROSYL A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH17 (next to old tank near reservoir)

Ground Level — 0.20m MADE GROUND (grassed over black topsoil)

0.20m — 0.80m MADE GOUND (sandstone gravel and cobbles with a little sandy
clay and sand)

0.80m —1.40m MADE GROUND (loose to moderately compact black ashy matrix
with a little sand and fine to coarse gravel)

1.40m — 2.60m MADE GROUND (stiff dark brown silty CLAY with a little fine to

medium rounded gravel
e parting of ashy matrix between 2.20m and 2.40m
e hydrocarbon odour below 1.60m)

2.60m —2.70m (MADE GROUND?) Firm to stiff pale orange mottled grey sandy
CLAY with some sandstone and siltstone coarse gravel
e hydrocarbon odour

2.70m —4.00m (MADE GROUND?) Stiff grey mottled bright orange sandy CLAY
with a little fine coal fragments becoming brown mottled grey with a
little angular gravel
e hydrocarbon odour

END OF PROBEHOLE

Sample depths / PID D1 0.80m —1.00m /50

reading (ppm) D2 1.50m / 307
D3 1.70m —1.80m /24
D4 2.40m —2.60m / 970
D5 2.60m — 2.70m / 960
D6 2.70m — 3.00m / 910
D7 3.40m — 3.50m / 407
D8 3.90m — 4.00m / 425

Remarks Groundwater was not encountered.
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WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH18 (next to bitumen tank)

Ground Level — 0.30m

0.30m — 0.50m
0.50m — 1.50m
1.50m —1.90m
1.90m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (loose to moderately compact orange brown fine
to medium sand)

MADE GROUND (loose to moderately compact orange brown fine
to medium sand with layers of solid black bitumen)

MADE GROUND (moderately compact brown / orange sandy fine
to medium gravely matrix intermixed with very sandy clay with
some sandstone gravel

e green discolouration of sand in places)

Soft to firm very sandy fine to medium gravely CLAY with some
coarse sandstone gravel

Weathered SANDSTONE obstruction

PROBEHOLE ABANDONED

D10.50m /73
D2 1.60m—-1.80m/5

Groundwater was not encountered.
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TETROSYL 5
WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH19 (next to tank between warehouses)
Ground Level — 0.23m MADE GROUND (reinforced concrete slab)
0.23m - 0.43m Very weathered friable SANDSTONE

END OF PROBEHOLE

Sample depths / PID D1 0.30m-0.40m /6
reading (ppm)

Remarks Slight groundwater entries within the weathered sandstone,
standing at 0.38m.

PH20 (far end of warehouses)
Ground Level — 0.10m MADE GROUND (Tarmac)

0.10m — 0.40m MADE GROUND (moderately compact grey sandstone gravel and
sand — possibly crushed gravel from drilling)

0.40m — 0.50m Weathered orange SANDSTONE

END OF PROBEHOLE

Sample depths / PID D10.10m —-0.40m /10
reading (ppm) D2 0.40m - 0.50m / 152
Remarks Groundwater was not encountered.

Report No. 10468ph Appendix B Page 15 of 35



TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH21 (inside main building)

Ground Level — 0.24m

0.24m — 0.50m
0.50m —0.70m
0.70m —1.00m
1.00m — 1.10m
1.10m — 1.30m
1.30m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (two layers of concrete)

MADE GROUND (loose to moderately compact pale brown fine to
coarse sandstone gravel with a little sand)

MADE GROUND (loose to moderately compact orange brown sand
and angular medium sandstone gravel)

MADE GROUND (loose to moderately compact grey sandstone fine
to coarse gravel and cobbles)

Stiff dark brown slightly sandy very silty CLAY with a little fine to
medium gravel

Moderately compact orange very weathered SANDSTONE
intermixed with firm orange very sandy CLAY

SANDSTONE obstruction

END OF PROBEHOLE

D1 0.50m - 0.60m /4
D2 1.00m—-1.10m /20

Groundwater was not encountered.
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PH22 (inside main building)

Ground Level — 0.30m MADE GROUND (three layers of concrete)

0.30m — 1.50m MADE GROUND (firm dark brown very sandy clay with some sub-
angular fine to coarse sandstone gravel)

1.50m — 1.80m MADE GROUND (loose to moderately compact dark brown slightly
clayey sand with a little ash)

1.80m — 1.90m Slightly weathered SANDSTONE

END OF PROBEHOLE

Sample depths / PID D1 0.50m -0.60m /3
reading (ppm) D21.70m /3
Remarks Groundwater was not encountered.

Report No. 10468ph Appendix B Page 17 of 35



TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH23 (inside warehouse)

Ground Level — 0.18m

0.18m — 0.50m

0.50m —1.20m

1.20m — 1.30m

1.30m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (concrete slab)

MADE GROUND (moderately compact fine to coarse sandstone
gravel and sand)

MADE GROUND (very stiff brown red orange and grey sandy silty
clay)

Very weathered friable SANDSTONE

SANDSTONE obstruction

END OF PROBEHOLE

D11.20m/3
D2 1.30m/3

Groundwater was not encountered.
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TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b ®
PH24 (car park)

Ground Level — 0.10m

0.10m —0.20m

0.20m — 0.60m

0.60m —1.90m

1.90m - 3.00m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (Tarmac)

MADE GROUND (Loose to moderately compact brick and
sandstone gravel)

MADE GROUND (moderately compact fine to coarse sandstone
gravel and sand)

MADE GROUND (stiff dark brown mottled orange and black slightly
silty clay with a little subrounded fine to coarse gravel and coal
fragments

o wet between 1.00m and 1.70m

MADE GROUND (moderately compact sandstone cobbles and fine
to coarse gravel with a little sand

e material compacted in sampling tube

o wet)

END OF PROBEHOLE

D11.00m/3
D2 1.80m/3

Slight groundwater entries were encountered between 1.00m and
3.00m.

Standpipe installed to 3.00m; ground level to 1.00m plain and
1.00m to 3.00m slotted.

Report No. 10468ph

Appendix B Page 19 of 35



TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b o
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PH25 (grassed area on west of site)

Ground Level — 0.25m

0.25m —1.00m

1.00m — 1.60m

1.60m — 4.00m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (dark brown topsoil with rootlets)

MADE GROUND (firm to stiff dark brown mottled red grey and
orange slightly sandy silty clay with some sandstone gravel and
cobbles)

Firm dark brown / grey sandy silty clay with a little subrounded fine
to medium gravel

Stiff becoming very stiff dark brown silty clay with a little
subrounded sandstone gravel
e wet between 2.00m and 3.00m

END OF PROBEHOLE

D10.80m/2
D2 1.50m —1.60m /2

Slight groundwater entries were encountered between 2.00m and
3.00m, water standing at 1.80m.

Standpipe installed to 4.00m; ground level to 1.00m plain, 1.00m to
4.00m slotted.
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PH26 (inside central building)
Ground Level — 0.24m MADE GROUND (concrete slab)

0.24m — 0.60m MADE GROUND (moderately compact brown sand with some
coarse sandstone gravel)

0.60m —1.10m Moderately compact weathered sandstone gravel and sand
1.10m SANDSTONE obstruction
END OF PROBEHOLE

Sample depths / PID D10.50m/2
reading (ppm)

Remarks Groundwater was not encountered.
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Al
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PH27 (Top end of site)

Ground Level — 0.02m MADE GROUND (road gravel)

0.02m — 0.45m MADE GROUND (moderately compact pale brown sandstone
gravel and sand)

0.45m — 0.90m Stiff orange mottled brown friable sandy silty CLAY with a little
medium to coarse sandstone gravel and fine coal fragments

0.90m —1.00m Compact orange weathered SANDSTONE gravel with some sand

1.00m SANDSTONE obstruction

END OF PROBEHOLE

Sample depths / PID No sample taken
reading (ppm)

Remarks Groundwater was not encountered.
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PH28 (old tip near solvent recovery)

Ground Level — 0.60m MADE GROUND (grassed over soft to firm brown clayey silt with
some gravel of coal, sandstone, brick and round river gravel
e roots to 0.50m)

0.60m — 1.60m MADE GROUND (loose black ash clinker and coal with some
sandstone gravel)

1.60m — 2.00m MADE GROUND (soft brown and orange clayey silt with much
gravel of red brick and some concrete)

2.00m - 3.00m MADE GROUND (loose brown silty sand with much timber
fragments)

3.00m — 4.00m No recovery

4.00m — 5.00m Soft grey and brown slightly sandy CLAY (possible made ground)

END OF PROBEHOLE

Sample Depths / PID D1 0.30m - 0.50m / <1
reading (ppm) D2 1.30m —1.50m /1
D3 4.10m —4.30m / 22

Remarks Slight groundwater entries at 3.20m.
Hole collapsed below 3.50m.
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PH29 (behind waste paint compactor)

Ground Level — 2.00m MADE GROUND (loose brown and black slightly clayey silty sand
with much black timber fragments and some sandstone gravel and
cobbles)

2.00m — 3.00m MADE GROUND (loose black ash and clinker with some sandstone

3.00m — 5.00m 10 per cent recovery comprising timber fragments and sandstone
gravel
END OF PROBEHOLE

Sample depths / PID D10.20m —-0.40m /18

reading (ppm) D2 1.50m —1.70m / 23
D3 2.50m /22

Remarks Groundwater entries at 3.00m.

Standpipe installed: ground level to 1.00m plain, 1.00m to 5.00m
slotted.
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WALMERSLEY OLD ROAD, WALMERSLEY E b o

PH30 (near paint drum crusher)

Ground Level — 0.10m MADE GROUND (loose brown organic topsoil)

0.10m — 0.60m MADE GROUND (soft to firm brown and grey clayey silt with a little
gravel)

0.60m — 0.80m MADE GROUND (loose limestone gravel)

0.80m —1.00m Brown weathered SANDSTONE

1.00m SANDSTONE

END OF PROBEHOLE

Sample depths / PID D1 0.30m - 0.50m / 311
reading (ppm)

Remarks Groundwater was not encountered.
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PH31 (solvent recovery)

Ground Level — 0.20m

0.20m — 0.50m

0.50m — 0.90m

0.90m —1.20m

Sample depths / PID
reading (ppm)

Remarks

PH32 (solvent recovery)

Ground Level — 0.20m

0.20m - 0.60m

0.60m —1.30m

1.30m — 1.80m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (reinforced concrete)

MADE GROUND (loose limestone gravel in a sandy matrix)

Soft to firm brown grey and black clayey SILT with a little gravel-
possible made ground)

Brown weathered SANDSTONE

END OF PROBEHOLE

D1 0.50m —-0.70m / 23

Groundwater was not encountered.

MADE GROUND (reinforced concrete)

MADE GROUND (loose limestone gravel in a brown sandy matrix)

Soft to firm brown and grey clayey SILT with a little gravel

Brown weathered SANDSTONE

END OF PROBEHOLE

D1 0.80m —0.90m / 53
D2 1.60m —1.80m / 322

Groundwater was not encountered.
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PH33 (solvent recovery)

Ground Level — 0.20m MADE GROUND (reinforced concrete)
0.20m — 0.40m MADE GROUND (loose limestone gravel)
0.40m — 1.50m Soft to firm brown and grey clayey SILT with a little sandstone

gravel becoming clayey sandy silt below 0.60m

1.50m OBSTRUCTION

END OF PROBEHOLE

Sample depths / PID D1 0.40m —0.50m / 60
reading (ppm) D2 0.90m —1.00m / 43
Remarks Groundwater was not encountered.
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PH34 (solvent recovery)
Ground Level — 0.20m

0.30m

0.30m

Sample depths / PID
reading (ppm)

Remarks

PH35 (solvent recovery)

Ground Level — 0.20m

0.20m — 0.50m

0.50m —2.00m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (reinforced concrete)

MADE GROUND (loose brick in a black ash matrix
e solvent odour)

OBSTRUCTION

END OF PROBEHOLE

D1 0.30m /1300

Groundwater was not encountered.

MADE GROUND (reinforced concrete)

MADE GROUND (loose gravel of limestone in a brown sandy
matrix)

Soft to firm brown and grey clayey silt with a little gravel

END OF PROBEHOLE

D1 0.60m —0.70m /119
D2 1.80m —1.90m / 121

Groundwater was not encountered.
Standpipe installed to 1.60m; ground level to 0.60m plain, 0.60m to
1.60m slotted.
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PH36 (in front of waste paint compactor)

Ground Level — 0.30m MADE GROUND (moderately compact brown sand with occasional
brick fragments)

0.30m — 0.50m MADE GROUND (loose limestone gravel in a brown sandy matrix)
0.50m — 3.70m MADE GROUND (thirty per cent recovery comprising loose gravel
and cobbles of brick and sandstone
Soft grey clayey sandy silt parting at 1.50m — 1.70m)

3.70m —4.00m Soft grey clayey SILT

END OF PROBEHOLE

Sample depths / PID D1 1.60m —1.80m /34
reading (ppm) D2 3.70m — 3.80m / 148
Remarks Groundwater entries at 1.30m.

Hole collapsed.
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PH37 (inside solvent filling room)

Ground Level — 0.20m

0.20m — 0.40m

0.40m — 1.50m

1.50m —2.00m

Sample depths / PID
reading (ppm)

Remarks

PH38 (inside main building)

Ground Level — 0.14m

0.14m — 0.55m

0.55m - 0.60m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (concrete)

MADE GROUND (loose gravel of limestone in a brown sand matrix)

Soft to firm brown and grey clayey SILT

Weathered SANDSTONE
e solvent odour

END OF PROBEHOLE

D1 0.40m - 0.50m / 32
D2 1.70m —1.90m / 720

Groundwater was not encountered.

MADE GROUND (concrete)

MADE GROUND (clayey sand and sandstone gravel)

Weathered SANDSTONE

END OF PROBEHOLE

D10.40m /23

Groundwater was not encountered.

Report No. 10468ph

Appendix B Page 30 of 35



TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH39 (southeast corner of main building)

Ground Level —0.17m

0.17m —-0.27m

0.27m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (concrete and fragments of brick)

MADE GROUND (concrete)

CONCRETE OBSTRUCTION

END OF PROBEHOLE

No samples taken

Groundwater was not encountered.
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PH40 (behind car maintenance shed)

Ground Level — 0.50m MADE GROUND (grey brown clayey sand and medium to coarse
gravel)
0.50m —1.75m MADE GROUND (soft to firm red brown very sandy clay with a little

medium to coarse sandstone gravel)

1.75m OBSTRUCTION (sandstone or concrete)

END OF PROBEHOLE

Sample depths / PID D1 0.30m—-0.40m /24
reading (ppm) D2 1.00m /24
Remarks Groundwater was not encountered.

PH41 (behind car maintenance shed)

Ground Level — 0.50m MADE GROUND (grey clayey sand and fine to coarse gravel)

0.50m —1.80m MADE GROUND (soft to firm dark brown very sandy clay with a
little coarse sandstone and brick gravel)

1.80m OBSTRUCTION (possibly concrete)

END OF PROBEHOLE

Sample depths / PID D1 0.80m —0.90m / 26
reading (ppm)

Remarks Groundwater was not encountered.
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PH42 (near underground tanks at bottom of site)
Ground Level — 0.19m MADE GROUND (concrete)
0.19m — 0.75m MADE GROUND (black sand with a little fine to medium gravel, ash

and wood fragments and some sandstone cobbles at depth)

0.75m — 0.90m MADE GROUND (firm to stiff brown sandy clay with a little
sandstone and brick gravel)

0.90m —1.00m MADE GROUND (black sandy ashy matrix)
1.00m - 1.50m MADE GROUND (sandstone gravel)
1.50m — 3.70m MADE GROUND (soft dark brown sandy silty clay

e firm to stiff 1.90m — 2.00m and 3.40m — 3.60m

e alittle coarse gravel at 2.80m

¢ window tube was wet below 2.00m with hydrocarbon sheen on
water

e hydrocarbon odour below 1.70m)

END OF PROBEHOLE

Sample depths / PID D1 0.50m / 358
reading (ppm) D2 0.90m — 1.00m / 756
D3 1.70m / 7889
D4 2.80m /1283
D5 3.50m / 2749

Remarks Groundwater was not encountered.
Standpipe installed to 3.70m; ground level to 1.00m plain, 1.00m to
3.70m slotted.
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WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH43 (inside main building)

Ground Level — 0.21m

0.21m —0.30m
0.3 0m —0.50m
0.50m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (concrete)

MADE GROUND (sandstone gravel and sand)

Weathered friable SANDSTONE

OBSTRUCTION

END OF PROBEHOLE

No sample taken

Groundwater was not encountered.

PH44 (outside car maintenance shed)

Ground Level — 0.22m

0.70m — 2.00m

2.00m —6.00m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (reinforced concrete)

MADE GROUND (loose black ash and clinker)

MADE GROUND (ash gravel intermixed with layers of firm to stiff
clay

o slightly wet below 3.00m)

END OF PROBEHOLE

D1 1.00m /32
D2 3.00m /29

Slight groundwater entries below 3.00m.

Report No. 10468ph

Appendix B Page 34 of 35



TETROSYL

A
WALMERSLEY OLD ROAD, WALMERSLEY E b o

INTERNATIONAL

PH45 (car park)

Ground Level — 0.10m

0.10m — 0.50m

0.50m — 1.50m

1.50m - 2.30m

2.30m - 3.00m

Sample depths / PID
reading (ppm)

Remarks

MADE GROUND (Tarmac)

MADE GROUND (loose to moderately compact grey friable
sandstone / siltstone fragments)

MADE GROUND (loose to moderately compact grey ash with red
brick gravel and cobbles)

MADE GROUND (moderately compact orange sandstone cobbles
and sand intermixed with firm to stiff dark brown sandy clay)

MADE GROUND (stiff dark brown mottled grey slightly sandy silty
clay with a little fine to medium gravel)

END OF PROBEHOLE

0.80m —0.90m / 32
2.50m -2.70m /27

Groundwater was not encountered.
Probehole collapsed below 1.00m.

Report No. 10468ph
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TETROSYL

WALMERSLEY OL.D ROAD, WALMERSLEY

BH-1 (top of site)

Ground Level — 0.50m

0.50m — 1.50m

1.50m - 2.00m

2.00m —2.45m

2.50m - 3.60m

3.00m — 3.30m

Remarks

BOREHOLE RECORDS

Date of Boring: 23 to 29 October 2002
Equipment: Dando (Shell and Auger) Light Cable Percussive Rig
Casing Size; 150mm

MADE GROUND (soft to firm dark brown medium sandy clay with
cobbles)

Soft to firm becoming firm to stiff light brown to dark brown sandy
CLAY

Soft dark brown coarse sandy CLAY with sandstone cobbles

Highiy weathered light brown slightly clayey medium to coarse
SANDSTONE

Soft dark brown coarse very sandy CLAY with rounded gravel

Moderately weathered SANDSTONE cobbles

END OF BOREHCLE

50mm standpipe instalied:

GL — 3.30m (2.80m slotted, 0.50m plain)
3.30m — 0.70m Washed Pea Gravel
0.70m - 0.20m Bentonite Pellets

0.20m — GL concrete

Groundwater was not encountered.

Report No. 10468bh
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

IN SITU TESTING

Depth {m} SPT Test SPT ‘N’ Value
150/75/75/75/75mm
interval
1.00m — 1.45m 76359 23
3 2.00m —2.45m 137676 26
3.00m No penetration >50

Report No. 10488bh
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

BH 2 (car park)

Ground Level — 0.10m MADE GROUND (Tarmac)
0.10m - 0.50m MADE GROUND (dark brown gravelly sand with brick fragments)
0.50m - 2.50m MADE GROUND (firm light brown to dark brown slightly sandy

clay with some ash
» moderately strong solvent odour to 1.50m)

2.50m - 3.00m MADE GROUND (soft dark brown slightty sandy CLAY with
occasional medium gravel)

3.00m —4.0m MADE GROUND (firm to stiff brown CLAY with occasional gravel
and weathered sandstone fragments)
4.00m — 6.50m Very stiff dark brown laminated micaceous CLAY and highly

weathered laminated, fissile dark grey micaceous SHALE

END OF BOREHOLE

Remarks
50mm standpipe installed:
GL - 6.50m (4.50m slotted, 2.00m plain)
6.50m — 2.00m Washed Pea Gravel
2.00m — 0.50m Bentonite Pellets
0.50m - 0.20m Gravel
0.20m — GL Concrete
Groundwater was encountered at 3.00m. and the level rose

quickly to 2.30m.
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

IN SITU TESTING

Depth {m} SPT Test SPT ‘N' Value
150/75/T5175/75mm
Interval

1.00m — 1.45m 32212 7
2.00m — 2.45m 37112 11
3.00m — 3.45m 53152 i1
4.00m —~ 4.45m 126797 29
5.00m - 5.45m 1377910 33
6.00m — 6.45m 159 18 20 35 >60

Report No. 10468bh
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

BH-3 {car park)

Ground Level — 0.10m

0.10m — 1.50m

1.50m — 1.80m

1.80m —4.00m

4.00m —6.50m

Remarks

IN SITU TESTING

MADE GROUND {Tarmac)

MADE GROUND (dense dark brown / black sand with cobbles,
ash and brick fragments)

Light brown to red coarse grained SANDSTONE fragments

Soft occasionally very soft dark brown slightly sandy CLAY with
light brown sandstone fragments. Saturated between 3.50m and

4.0m.

Stiff to very stiff dark brown CLAY with occasional sandstone
fragments and medium gravel clasts of sandstone

END OF BOREHOLE

50mm standpipe installed:

GL - 6.50m (4.50m Slotted, 2.00m Piain)

£.50m — 2.00m Washed Pea Gravel!

2.00m —~ 0.50m Benlonite Pellets

0.50m - GL Concrete

Gl. —Ceoncrete

Groundwater was encountered at 3.00m and the level rose

guickly to 1.90m

Depth (m) SPT Test SPT ‘N’ Value
' 150/75/75/75/75mm
Interval

1.50m — 1.80m 203535- - =50

2.00m - 2.45m 1085413 30

3.50m - 3.95m 32211 6

4.00m — 4.45m 106666 24

5.00m - 5.45m 106766 5 ]
6.50m - 6.95m B6666 24

Report No. 10468bh
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

BH-4 {(flower bed near offices))

Ground Level — 0.30m

0.30m - 0.50m
0.50m — 1.00m
1.00m - 1.45m
1.50m - 2.30m
2.30m - 2.50m
2.50m—3.20m
Remarks

iN SITU TESTING

MADE GROUND (topsoil)

MADE GROUND (loose, moist light brown to dark brown slightly
clayey sand with occasional pebbles and fragments of concrete)

MADE GROUND {soft black to greenish grey clay with cccasional
gravel

e possibly stained

o slight odour)

Interbedded soft to stiff dark brown to light brown CLAY with
occasionai fine gravel clasts

Firm to stiff fight brown to dark brown CLAY with occasioral
sandstone fragments and fine gravel

Crange brown moderately weathered SANDSTONE
s strong solvent odour

Loose greenish brown clayey SAND/ sandy CLAY
¢ strong solvent odour

END OF BOREHOLE

50mm standpipe installed:

GL — 3.00m (1.50m slotted 1.50m plain).

3.00m - 1.40m washed pea gravel

1.40m — 0.50m Bentonite pellets

0.50m — GL concrete

Groundwater was encountered at 3.00m and rose quickly to
2.40m

Depth {m) SPT Test SPT *N' Vaiue
150/75/156/75/75mm
interval
1.00m — 1.45m 11116 9
2.00m - 2.45m 66556 22
3.00m —-3.20m 65---- >50

Report No. 10468bh
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

BH-5 (reservoir)

Ground Level - 4.50m

Remarks

IN SITU TESTING

MADE GROUND (loose clayey coarse sand fill with brick

fragments and a layer of soft to firm dark brown clay)

END OF BOREHOLE

50mm standpipe instatled:

GL —~ 4.50m (3.50m slotted, 1.00m plain)

4 50m — 0.90m Washed Pea Gravel
0.90m — 0.20m Bentonite Pellets

0.20m -GL

Groundwater was encountered at 1.00m

Depth (m) SPT Test SPT ‘N’ Value
150/75/75/75[7T5mm
Interval
1.00m—1.156m 0---- >5()
3.10m - 3.45m 1020202020 >50

Report No. 10468bh
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

BH-8 {solvent recovery plant)

Ground Level — 0.30m

0.30m ~ 1.00m

1.00m — 1.45m

1.45m — 3.50m

3.50m

Remarks

IN SITU TESTING

MADE GROUND (reinforced concrete
¢ Hydrocarbon odour)

MADE GROUND (ioose brown gravel of sandstone and brick in a
brown sandy matrix
¢  Solvent odours)

Soft brown clayey SILT
»  Solvent odours)

Soft brown and grey clayey SILT
Weathered SANDSTONE

END OF BOREHOLE

50mm standpipe installed:

GL — 3.50m (2.00m slotted 1.50m plain).
Groundwater was not encountered.

Depth {m} SPT Test SPT ‘N' Vaiue
150/75/75175/75mm
Inferval
1.00m — 1.95m 6/4/5/6/6 21
2.50m —2.95m 717/61817 28

Report No. 10468bh
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

BH-7 {adjacent to former quarry)

Ground Level - 0.2m
0.2m-1.0m
1.0 -m—1.6m

Remarks

IN SITU TESTING

Topsoil
Firm brown sandy CLAY
Orange brown weathered SANDSTONE

BOREHOLE ABANDONED

Borehole abandoned at 1.8m No further progress possible

Depth {m) SPT Test SPT ‘N’ Value
150/75/75/75/75mm
Interval
1.00m ~ 1.1m 60 60 ]
1.5m~—1.6m 50 580
BH-8 (ahove ground tank)
Greund Level —0.10m Tarmac

0.1m—~0.20m
0.20m— 1.40m
1.4m-1.6m

Remarks

IN SITU TESTING

MADE GROUND (loose gravel of limestone)

MADE GROUND (loose gravel and cobbles of sandstone)
Black slag-based concrete

BOREHOLE ABANDONED

Borehole abandoned at..after intercepting concrete obstruction.
Nao further progress possible.

Depth (m) SPT Test SPT °N' Value
150/758/756I75/75mm
Interval
1.5m—1.6m 50 50

Report No. 10468bh
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TETROSYL

WALMERSLEY OL.D ROAD, WALMERSLEY

BH-9 (the croft)

Ground Level — 0.30m

0.30m ~ 1.00m
1.00m — 3.00m
3.00m — 5.00m

5.00m — 11.00m

11.00m - 13.00m

13.00m — 14.00m

Remarks

Report No. 10468bh

MADE GROUND (limestone gravel }

MADE GROUND (firm dark brown very sandy clay with some
broken brick and coarse sandstane gravel)

MADE GROUND (loose to moderately compact black ash and
clinker with pockets of stiff silty clay)

MADE GOUND (firm dark brown very sandy fine to medium
gravely clay with a little brick, sandstone, metal and pottery
fragments)

MADE GROUND (loose to moderately compact black clayey ash
with a little brick fragments, sandstone fragments and rusty metal

pieces)

Soft to firm dark brown very sandy CLAY with a little medium to
coarse sandstone gravel (possible made ground)

Moderately to highly weathered grey MUDSTONE weak to
moderately strong

END OF BOREHOLE

50mm standpipe installed:

GL — 13.0m (12.0m slotted 1.0m plain).
14.00m — 13.00m Bentonite pellets
13.00m — 1.00m washed pea gravel
1.00m - 0.20m Bentonite pellets
0.20m - GL concrete

Groundwater was not encountered.
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

IN SITU TESTING BH9

Depth (m) SPT Test SPT N’ Value
150/75/T5/T5/75mm
interval

1.00m - 1.45m 54446 18

2.00m - 2.45m 87433 17

3.00m -~ 3.45m 32122 7

4.00m — 4.45m 43322 10 o
5.00m ~545m 32312 8

6.00m - 6.45m 33223 10
7.00m-7.45m 44332 12 ]
8.00m - 8.45m 32222 8

$.00m — 8.45m 32113 7 -
10.00m — 10.45m 32332 10 |
11.00m — 11.45m 65332 13
12.00m — 12.45m 44334 14
13.00m— 13.45m 50 >50

Report No. 10468bh
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TETROSYL
WALMERSLEY OLD ROAD, WALMERSLEY

BH-10 {underground tanks)
Ground Level — 0.15m MADE GROUND (concrete)

0.15m — 0.70m MADE GROUND (firm dark brown sandy clay with red brick
fragments - hydrocarbon odour)

0.70m - 1.50m MADE GROUND (firm to stiff dark brown sandy clay with a little
ash, fine to medium gravel and broken sandstone fragments)

1.60m —4.00m Firm dark brown sandy silty in places CLAY with a litlle
subrounded and subangutar medium gravel and medium coal
fragments (possible made ground due to non-uniform texture}

4.00m —4.50m Stiff dark brown very silty CLAY with a little fine to medium gravel

4.50m —5.00m Stiff dark brown very silty CLAY with much weathered sandstone
becoming less clayey with depth

5.00m — 5.50m Weathared pale arange SANDSTONE

END OF BOREHOLE

Remarks
50mm standpipe installed:
GL — 4.50m (2.50m slotted 2.00m plain).
5.50m — 4.50m Bentonite pellets
4.50m — 1.50m washed pea gravel
1.50m — 0.50m Bentonite pellets
0.50m — GL concrete
Groundwater was not encountered.

IN SITU TESTING

Depth {m) SPT Test SPT ‘N’ Value
150/75/75(75/75mm
interval

1.00m —1.45m 43382 16

2.00m - 2.45m 66777 27 )
| 3.00m-—-3.45m 76578 . 26 ]
| 4.00m - 4.45m 105569 25

5.00m — 5.45m B 50 >50
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TETROSYL

WALMERSLEY OLD ROAD, WALMERSLEY

BH 11 {underground fanks)

Ground Level — 3.00m

3.00m—3.50m

Remarks

IN SITU TESTING

MADE GROUND (soft dark brown very sandy ashy clay with a
little broken sandstone and sandstone boulders

o very soft and wet in places

« slight hydrocarbon odour)

Weathered pale orange SANDSTONE

END OF BOREHOLE

50mm standpipe installed:

GL — 3.0m (2.0m slotted 1.0m plain).

3.50m — 3.00m Bentonite pellets

3.00m - 1.00m washed pea gravet

1.00m — 0.20m Benfonite peliets

(0.20m — GL concret

Groundwater was encountered as a slow water entry at 2.00m,

standing at 3.00m

Depth (m) SPT Test SPT ‘N’ Value
150/75/75/75/7T5mm
[nterval
1.00m - 1.45m 55222 11
2.00m - 2.45m 42334 12
3.50m - 3.95m 347925 45
4.00m — 4.45m 50 >50

Repart No. 10468bh
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APPENDIX D

Laboratory Analytical Certificates



Test Report

N ot - 1
Report No  02/005/ 10232 h A Vi
R R
Date 12 November 2002411, - ¢~ 7y 2o
To Client " ""RSK Environment Ltd
Client's Representative  Ms P Marshall
ce

The report presents test certificate(s) which identify test measurements and results on
samples received in our laboratory on  06/11/02  in connection with your contract/project

at Walmersley

The certificate(s) also presents information relating to the origin, source or location,
material or type description or other identification supplied for reference.

Test methods or adopted procedures are identified on each certificate. Where a test
specification has been advised against which the sample is to be assessed, a statement is
included regarding whether or not the sample complies.

Where applicable, relevant support documents are appended.

The report content is contained as appendix sheets, as below:-

Descripticn Quantity Test Date Appendix Sheet
o No(s)
Sulphate 6 08-11/11/02 551-582
pH Value 6 08-11/11/02 $51-8S2
Signed for AMEC Capital Projects Limited
P Thomas
Laboratory Manager
AMEC Group Limiled Infrastructure Division This report shall not be reproduced
Leonard Fairclough House Specialist Businesses except in full, without written approval of
Church Street Adlington Chorley Tel +44 (0)1257 484574 the laboratery. The results presented in
Lancashire PR7 4113 Fax +44 (0)1257 4B4575 this report relate only to the items tested.

United Kingdom

wWww_amec.com Form No TEST/R/0898



Sample Disposal Notice

Report No 02/605/ 10232

Date 12 November 2002
Project Walmersley

Client RSK Environment Ltd

Client's Representative Ms P Marshall

Samples received in the Permanent Laboratory on 06/11/02 in connection with the
above project: -

L__] were used during test

D are disposed immediately following test

B/wi;li be disposed of by ~ 12/12/02

{If you wish to make alternative arrangements, please conlact the undersigned af least five
working days prior to this date, confirming your requirerments in wriling)

Signed for AMEC Capital Projects Limited

T2l
WP Thomas
Laboratory Manager

AMEC Capital Projects Limited Construction Division
Leonard Fairclough House Specialist Businesses
Church Street Adlington Chorley Tel +44 ((0)1257 484574
Lancashire PRY 4LB Fax +44 {0)1257 484575

United Kingdom

WWW.AMmec.com Form Ne SDN/G500
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Test Report

Report No  02/005/ 10238 oL
J.’ A g MRl f
Date 15 November 2002 . !
To Client RSK Environmental ="~ -~~~ .
Client's Representative P Walton
CC

The report presents test certificale(s) which identify test measurements and results on
samples received in our laboratory on  11/11/02  in connection with your contract/project

at Walmersley

The certificate(s) also presents information relating to the origin, source or [ocation,
material or type description or other identification supplied for reference.

Test methods or adopted procedures are identified on each certificate. Where a test
specification has been advised against which the sample is to be assessed, a statement is
included regarding whether or not the sample compiies.

Where applicable, relevant support documents are appended.

The report content is confained as appendix sheets, as below:-
Appendix Sheet

Description Quantity Test Date
No(s)
Moisture Content 4 12-13/11/02 IP1
Plasticity Index 4 13-15/11/02 IP1
Loss on Ignifion 4 14-15/11/02 LOH
Signed for AMEC Capital Projects Limited
P Thoms -
P Thomas
Laboratory Manager
AMEC Group Limited infrastructure Division This report shall not be reproduced
Leonard Fairclough House Specialist Businesses except in full, without written approval of
Church Street Adiington Choriey Tel +44 (0)1257 484574 the laboratory. The results presented in
Lancashire PR7 418 Fax +44 (0)1257 484575 this report relate oniy to the items tested.

United Kingdom

WWW.AMec.com Form No TEST/R/0898



Sample Disposal Notice

Report No 02/005/ 10238

Date 15 November 2002

Project Walimersley

Client RSK Environmental

Client's Representative P Waliton

Samples received in the Permanent Laboratory on 11/11/02 in connection with the

above project: -

D were used during fest
[ are disposed immediately following test
[]  will be disposed of by ~ 15/12/02

(If yvou wish fo make allernative arrangements, please conlaci the undersignied at leas! five
working days prior o this dale, confirming your requirements in wiiting)

Signed for AMEC Capital Projects Limited

P Themas
Laboratory Manager

AMEC Capital Projects Limited Construction Division
Leonard Fairclough House Specialist Businesses
Church Street Adlingtor Chorley Tel +44 (0)1257 484574
Lancashire PR7 4LE Fayx +44 {0)1257 484575

Uniled Kingdom
WWW_aMmec.com Form No SDN/0500
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Loss on Ignition
BS 1377: 1990: Part 3: Method 4.3

Client: RSK Environmental Contract: Walmersley
Berelile [ Depth - 7| Sample [ § T esgHpion o Mateeial : Passing Mass
TrlafFit {r) Type s - 2mm Loss on
No (%) lgnilen
! 5 T P ) (%}
TPY 2.00 BULK 94786 7 Brown fine/fmedium ash type material 56 14
BHY 1.00- JAR 014424 BHS Dark brown CLAY with much ash type 83 5.1
3.00 gravel
BH*1 1.00- JAR 014426 BH11 Dark brown sandy CLAY with fine/medium 21 7.1
1.45 sized gravel
PH29 1.50- JAR 014427 PH29 Orange/brown sandy CLAY with much 76 6.7
1.70 fine/medium gravel
NOTES:
AMEC Capital Projects Limited Construction Division Project No: 024005 / 10238
Leonard Fairclough House Specialist Businesses .
Church Street Adlingion Choriey Tel +44 (11257 484574 Appendix Sheet No: LOH
Lancashire PR7 4L.B Fax +44 (0)1257 484575

Uriled Kingdorm

WWW_3IMEC.COM Form No: [LOIR/1098



R T O GODURND BNV IRUMMEDN AL

AIRBORNE ENVIRONMENTAL CONSULTANTS LTD

#
constructionline

2054 21.27 Leslie Hough Way, Salford University Business Park, Salford M6 6A]
Tel.: 0161 745 7575 Fax: 0161 745 7577
Fmail: aec@aec.uk.net Web: www.aec.uk.net
RTIF OF BULK FIB sis
CE ICATE BULK RIEEANALY
PROJECT REF: A4729 CERT NO.: C4729
CLIENT ENSR Ipnternational Ltd., DATE RECEIVED: 06.11.02.
DETAILS: 172 Chester Road, DATE ANALYSED: 13.1£.02.
Helsby, DATE REPORTED: N/A
Cheshire. (verbal)
WAG 0AR DATE REPORTED: 14.10.02.
{document)
SITE BETAILS: Unknown
SAMPLED BY: Client
Sample No. Sample Location Sample Description Asbestos Estimated *
Type(s) Content (%)
Brown soil/ rusty
A4T3E 01 Project No. 10468, Refno. 1 - PH16.  |fragments / fibrous Amosite 15 to 50
board fragments.
White / grey paper,
A4729 02 Project No. 10468. Ref No. 2 - PHI4.  |soil, gravel, misc. Chrysatile 15 to 50
debris / woven fabric.
Reddish brick
Ad726 03 Project No. 10468, Ref No. 3 - PH45.  jfragments / clinker / NaD /A
soil.
- . . Brown soil / gravel /
A4720 04 Project No. 10468, Ref No. 4 - PHZ6. . MNAD N/A
clinker.
. . - I Brown soil / gravel / Amosite 0.08-0.15
A472Y 03 Project No. 10468, Ref Mo, 5 - PH29.  fcoal / fibrous .
Chrysotite 0.08-0.15
frapgments.
Comments:
UK AS accredited for identification and site sampling.

Al mnalysis in accordance with MDHS 77, 'Asbestos in bulk materials - Sampling and identification by polarised light microscopy (PLM), June 1994,

Opinions and waterpretations expressed herein, and tests marked ' in this report/certificate are outside the scope of UKAS accreditation.

Descriptions marked “**' in this repart/eertificate denote information supplied by client.

N B. AEC cannot take respensibility for the accurscy and representative nature of samples taken by clients.

! Asbestos types: Chrysoifle = white asbestos; Amosite = brown agbestos; Crocidolite = blue ashestos
Tremolite; Actinolite; AnthophyHite. NAD = No Asbestos Detected.

f\irbom Environmental Consultants Ltd.

\ By Hvi?v

P@E?:A.AL%L&L@..

Earm UF 25
Iesue Dute: 14/11/02

Conpany et
Al gl - ODTpay e

e

3442515

. o Fssue 2
tvepaol Office 11 Backios Brow Huvion, nerseysidde L36 5XE Tel 2151 480 4363

Revlgion 0 15.10.01




Date: 14 November 2002 Envirolab

Your ref: 10468 Units 7&8
Our ref: 10468-040 Sandpits Business Park

Mottram Road

Hyde

Cheshire

SK14 3AR

UKAS TESTING
Laboratory No. 1247

Test Report
Sample(s) of Water from Tetrosyl, Walmersley.
Received from ENSR Land Assessment Department, Helsby.
237 Chester Road
Helsby
Cheshire
WAG 0AR
Date of receipt 08 November 2002
Date of analysis 11 November 2002

Method Statement

TFH and BTEX analysis is performed in accordance with procedure A-T-007.

VOC analysis is performed in accordance with procedure A-T-006.

A

el
Dévid Elo

Laboratory Supervisor
Opinions and interpretations expressed herein are cutside the scope of UKAS accreditation.

Tests marked """ in this report are not included in the UKAS Accreditation Schedule for the laboratory,

Analytical resuits reflect the guality of the sample at the time of analysis only.

Report No. 10468-040 signed )¢ Page 1 of 2



Envirolab Ref. No. 27747
Location F‘lH4/2W2
TPH 30,000
Comments H/C Range
Ce-Cas
Tota! BTEX above 26,945
reporting limits,
Benzene 45
Toluene 21,000
Ethylbenzene 1,500 B
Xylene 4,400

Table 1 — Water TPH and BTEX Results (ppb)

Envirolah Ref. No. 27747 #
Location PH42W?2
Trichtorofluoromethane <1,000
1,1 Dichloroethene <1,000
Frans 1,2 Dichlorcethene | <1000 |
1,1 Dichloroethane ~ <1,000
Chloroform <1,000
1,1,1 Trichloroethane <1,000
1,2 Dichloroethane o =1po0
Carbon Tetrachioride <1,000
1,2 Dichloropropane <1,000
Trichloroethene <1,000
Bromodichloromethane <1,000
cis 1,3 Dichloropropene <1,000
Trans1,3 Dichloropropene <1,000
1,1,2 Trichloroethane <1,000
Dibromochloromethane <1,000
Tetrachloroethene <1,000
Chlorobenzene <1,000
Bromoform <1,000
1,1,2,2 Tetrachioroethane <1,000
1,2 Dichlorobenzene <1,000
1,4 Dichlorobenzene <1,000
1,3 Dichlorobenzene <1,000

Table 2 - Water VOC Results {ppb)

# - Increased reparting limits due to smailer sample size.

Reporl No. 10468-040

signed Ge

Page 2 of 2



[ ta File C:\HPCHEMANI\DATAN111102%\011F1101.D Sample Name: 27747

Injection Date 11/11/02 11:21:25 pPM Seq. Line 11
Sample Name 27747 Vial : 11
Acg. Cperator : 1g injy : 1
Inj vVolume : 1 pi

Acqg. Method : C:\HPCHEM\1\METHODS\WATER] .M

Last changed : 10/18/062 5:21:11 BM by lg de

Analysis Method : C:\HPCHEM\1\METHODS\WATER] .M

Last changed : 11/11/02 10:33:54 AM by de 1g

(modified after loading)
TPH method for HES5880
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Date; 06 November 2002 ENSR Laboratory

Your ref; 10468 Units 7&8
Qur ref 10468-030 Sandpits Business Park

Mottram Road

Hyde

Cheshire

SK14 3AR

UKAS TESTING
Laboratory No. 1247

Test Report
S
Sample(s) of Water from Tetrosyl, Walmersley. \J@M
oW

Received from ENSR Land Assessment Department, Helsby. p L O

237 Chester Road N v

Helsby

Cheshire

WAE 0AR
Date of receipt 04 November 2002
Date of analysis 04 November 2002

Method Statement

TPH and BTEX anatysis is performed in accordance with procedure A-T-007.

VOC analysis is performed in accordance with procedure A-T-008.

Lou‘i_se Goddard

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

Tests marked "*" in this report are not included in the UKAS Accreditation Schedule for the laboratory.

Analytical results refiect the gquality of the sample at the time of analysis only.

Report No. 10468-030 signed 2 S Page 1 of 2



- e l L
ENSR Ref. No. 27685 27686 27687 24688 27689
L.ocation BH2 W2 2H4 W1 BHS5 w2 BH10 W1 BHE W2
TPH <50 1,600 <50 <50 8,500
Comments - H/C Range - - H/C Range
05~09 CG“CQ
Total BTEX above 0 2,185 (6] 24 10,998
reporting Himits.
Benzene <2 <2 <2 <2 18
Toluene <2 35 <2 <2 8,300
Ethylbenzene <2 550 <2 6 780
Xylene <2 1600 <2 18 1,900
Table 1 — Water TPH and BTEX Results (pphb)
1'/ x
L v YV e
ENSR Ref. No. V27685 27686 27687 27688 27689
L.ocation BH2 w2 BH4 W1 BH5 W2 BH10 W1 BHE W2
Trichlorofluoromethane <5 <h <h <5 <5
1,1 BDichloroethene <5 <h <5 <5 <5
Trans 1,2 Dichloroethene <5 <5 <5 <5 <5
1,1 Dichlorcethane <5 <h <5 <h <5
Chioroform <5 <5 <5 <5 <5 |
1,1,1 Trichloroethane <5 <5 <5 <5 <5
1,2 Dichloroethane <5 <5 <5 <b <5
Carbon Tetrachloride <5 <h <5 <5 <5
1,2 Dichloropropane <5 <5 <5 <5 <5
Trichloroethene <5 <5 <b <5 <h
Bromodichiocromethane <5 <5 <5 <5 <h
cis 1,3 Dichloropropene <5 <5 <h <5 <5
Trans1,3 Dichioropropene <9 <5 <5 <5 <5
1,1,2 Trichlorcethane <5 <5 <h <5 <h
Dibromochioromethane <h <5 <5 <h <h
Tetrachloroethene <5 <5 <5 <5 <5
Chlorobenzene <5 <B <b <b <5
Bromoform <h <h <5 <5 <5
1.1,2,2 Tetrachloroethane <5 <5 <h <5 <5
1,2 Dichlorobenzene <5 <5 <5 <h <5
1,4 Dichlorobenzene <5 <5 <5 <h <5
1,3 Dichlorobenzene <5 <5 <5 <5 <5
Table 2 — Water VOC Resulis {ppb)
Page 2 of 2

Report No. 10468-030

signed f‘i’%




[ ta File C:\HPCHEMNIADATAN110402\011F1101.D Sample Name: 27685

Injection Date : 11/4/02 11:55:41 PM Seq. Line : 11
Sample Name T 27685 Vial : 11
Acg. Operator : 1g Inj : 1
Inj Volume : 1 pl

Acg. Method ¢ C:\HPCHEMA1\METHODS\WATER]1 .M

Last changed : 10/18/02 5:21:11 PM by lg de

Analysis Method : C:\HPCHEM\1\METHCDS\WATER1.M

Last changed : 11/5/02 $:55:48 AM by de lg

{modified after loading)
TPH method for HP5890
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C ta File C:\HPCHEMM\IADATAN110402%\013F1301.D Sample Name: 27686

Injection Date : 11/5/02 1:09:16 AM Seqg. Line : 13

Sample Name : 27686 vial : 13

Acg. Operator : 1lg Inj : 1
Injy Volume : 1 nl

Acq. Method : C:\HPCHEM\1\METHODS\WATER1 .M

Last changed : 10/18/02 5:21:11 PM by lg de

Analysis Method : C:\HPCHEM\1\METHODS\WATER] .M

Last changed : 11/5/02 9:55:48 AM by de lg

(modified after loading)
TPH method for HP5890
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[ ta File C:\HPCHEM\AI\NDATAN110402\012F1201i.D

11/5/02 12:32:32 AM

Injection Date
Sample Name 27687
Acq. Operator 1 lg

Acg. Method
Last changed

Last changed

TPH method for HPS58%0

: 0000¥

C:\HPCHEM\1\METHODS\WATERL . M
: 10/18/02 5:21:11 PM by lg de
Analysis Method : C:\HPCHEM\1\METHODS\WATER1.M
11/5/02 9:55:48 AM by de lg

(modified after loading)
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Seq. Line
Vial

Inj

Inj Volume

00008
000001

Sample Name: 27687
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[ ta-File ¢:\HPCHEM\1\DATA\110402\C14F1401.D Sample Name: 27688

Injection Date : 11/5/02 1:45:51 AM Seq. Line : 14
Sample Name : 27688 Vial : 14

Acqg. Operator : 1g Inj : 1
Injy Volume : 1 pl

Acg. Method : C:\HPCHEM\1\METHODS\WATER1.M
Last changed : 10/18/02 5:21:11 PM by lg de
Analysis Method : C:\HPCHEM\1\METHODS\WATER].M
Last changed : 11/5/02 9:55:48 AM by de lg

(modified after loading)
TPH method for HP5890
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| ita File C:\HPCHEM\1\DATA\110402\015F1501.D Sample Name: 27689

Injection Date : 11/5/02 2:22:47 AM 5eq. Line : 15

Sample Name 1 27689 Vial : 15

Acg. Operator D lg Inj : 1
Inj Volume : 1 pnl

Acg. Method : C:\HPCHEM\1\METHCDS\WATER1.M

Last changed : 10/18/02 5:21:11 BM by lg de

Analysis Method : C:\HPCHEM\1\METHODS\WATER1.M

Last changed : 11/5/02 9:55:48 AM by de lg

(modified after loading)
TPH method for HP5830
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Date: 06 November 2002 ENSR Lahoratory

Your ref: 10468 Units 7&8
Our ref 10468-020 Sandpits Business Park

Mottram Road

Hyde

Cheshire

SK14 3AR

UKAS TESTING
Laboratory No. 1247

Test Report O A ’

Sample(s) of Soil from Tetrosyl, Walmersley. <~Q
s
| o
Received from ENSR Land Assessment Department, Helsby. <
A7 L
237 Chester Road L N ¥
Helsby
Cheshire \L\\
WAB 0AR s
a5
Date of receipt 31 October 2002 e
Date of analysis 31 Cetober 2002

Method Statement

TPH and BTEX analysis is performed in accordance with procedure A-T-007.

VOC analysis is performed in accordance with procedure A-T-006.

Louisé Goddard

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

Tests marked "* in this report are not included in the UKAS Accreditation Schedule for the laboratory.

Analytical results reflect the guality of the sample at the time of analysis only.

Repart No. 10468-020 signed 20N Page 1 of 2



/

P

ENSR Ref. No. 27671 27672 27673
Location TP6 PH40 PH42
Depth (m) 1.0 1.0 1.7
TPH 22 <10 1,600
Comments H/C Range - H/C Range
Ce-C1s Cg-Coy
Total BTEX above 12.5 0 995
reporting limits.
Benzene <01 <0.1 <0.1
Toluene 56 <01 620
Ethylbenzene 1.1 <0.1 95
Xylene 58 <0.1 280

Report No 10468-020

Table 1 - Soil TPH and BTEX Results (ppm)

I/V

e

L
£

ENSR Ref. No. 27672 27673
Location PH40 PH42
Depth (m) 1.0 1.7
Trichloroflucromethane <0.1 <7
1,1 Dichloroethene =0 T«
Trans 1,2 Dichloroethene <0.1 <1
1,1 Dichloroethane <1 <1
Chlgroform <0.1 <1
1,1,1 Trichloroethane <0.1 <1
1,2 Dichloroethane <(.1 <1
Carhon Tetrachloride <0.1 <1
1,2 Dichloropropane <01 < _
Trichloroethene <{0.1 <1
Bromodichioromethane <01 <1
cis 1,3 Dichloropropene <01 | <
Trans1,3 Dichloropropene <(.1 <1
1,1,2 Trichloroethane <01 <1
Dibromochloromethane <0.1 <1
Tetrachloroethene <0.1 <1
Chlorobenzene <0.1 <
Bromoform <0.1 <
1,1,2,2 Tetrachloroethane <0.1 <1
1,2 Dichlorobenzene <01 <1
1,4 Dichiorobenzene <0.1 <1
1,3 Dichlorockenzene <0.1 <1

Table 2 - Soil VOC Results (ppm)

signed &3

Page 2 of 2



[ ta File C:\HPCHEM\I\DATA\103102\013F1301.D Sample Name: 27671

Injection bDate : 11/1/02 1:55 13

Sample Name 27671 Vial 13

Acg. Operator : de lg Inj : 1
Inj Volume : 1 ul

Acg. Method : C:\HPCHEM\1\METHODS\WATER1.M

tast changed :10/18/02 5:21:11 PM by lg de

analysis Method : C:\HPCHEM\Ll\METHODS\WATER1.M

Last changed : 11/5/02 9:50:05 AM by de lg

(modified after lcading)
TPH method for HPS5890
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!' ta File C:\HPCHEM\NINDATANIO3102\012F1201.D Sample Name: 27672

Injection Date : 131/1/02 1:17:34 PM Seqg. Line : 12
Sample Name 1 27672 Vial : 12
Acg. Operator : de 1g Inj : 1
Inj Volume : 1 pl
Acqg. Method : C:\HPCHEM\ 1\METHODS\WATERI .M
Last changed : 10/18/02 5:21:11 PM by lg de
Analysis Method : C:\HPCHEM\1\METHODS\WATER1.M
L.ast changed 1 11/4/02 10:24:51 AM by de lg

(modified after loading)
TPH method for HP5840
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i ta File C:\HPCHEMNIADATAN1031C02\016F1601.D

Injection Date
Sample Name
Acg. Operator

Acg. Method
Last changed
Analysis Method
Last changed

5eqg. Line
27673 Vial
de lg Inj

Inj Volume
C: \HPCHEM\ 1\METHODS\WATER1 .M

16/18/02 5:21:11 PM by lg de
C:\HPCHEM\1\METHODS\WATER1 .M

11/4/02 10:24:51 AM by de lg

{modified after loading)

TPH method for HPS890

ot
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890 11/4/02 10:23:40 AM

6500z

jolelala)y
- Q0009
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Q0000 L

Sample Name:

SIUnoa

- 900+3FGZ) L Baly

de lg

AQiogldeLmzolea) Yy LAl

Page 1 of

27673



Date: 27 November 2002 ENSR Laboratory

Your ref: 10468 Units 7&8
Qur ref 10468-011 Sandpits Business Park

Mottram Road

Hyde

Cheshire

SK14 3AR

UKAS TESTING
Laboratory No. 1247

Test Report
Sample(s) of Soil from Tetrosyl, Walmersley.
Received from ENSR Land Assessment Department, Helsby.
237 Chester Road -
| V0
Helsby ; *{’\(\.\Md 3 PEWA
Cheshire R)(’(l) A
WAB 0AR W‘r\u}&/'
Date of receipt 29 October 2002
Date of analysis 30 October 2002

Method Statement

TFH and BTEX analysis is performed in accordance with procedure A-T-007.

VOC analysis is performed in accordance with procedure A-T-006.

PCB analysis is perfermed in accordance with procedures A-T-004 and A-T-005.

* PAH analysis is performed in accordance with a documented in-house procedure.

* Subconiract analysis was sent to Geochem, Chester.
A copy of the report is aftached.

Lou\iSe Goddard

Anaivtical Chemist
Cpinions and interpretations expressed herein are outside the scope of UKAS accreditation.

Tests marked "*" in this report are not included in the UKAS Accreditation Schedute for the laboratory,

Analytical results reflect the guality of the sample at the time of analysis only,

1c
Vi

Repcrt No. 10468-011 signed Page 1 0f &



Report No. 10468-011

ENSR Ref. No. 27622 27623 27624 27626
l.ocation PH10 PH17 PH15 PH30 - D1
Depth (m) 0.6-0.7 2.4-2.6 0.2 0.3-0.5
TPH >4,000 170 1,200 13
Comments H/C Range H/C Range H/C Range H/C Range
C1a->Cas Ca-Cyy C10-Caa Ce-Cio
Total BTEX above 2.5 4,2 1.4 3.5
reporfing limits.
Benzene <0.1 <G <0.1 <0.1
Toluene 0.5 0.8 0.4 1.0
Ethylbenzene 0.6 1.4 0.2 0.1
Xylene 1.4 2.0 0.8 2.4
Table 1 - Soil TPH and BTEX Results {ppm)
ENSR Ref. No. 27827 27628 27629 27630
Location PH32 - D2 PH35 - D2 PH36 — D2 PH37 - D2
Depth (m) 1.6-1.8 1.8-1.9 3.7-38 1.7-1.9
TPH <10 10 <10 38
Comments - H/C Range - H/C Range
CoCyy C7+Cio
Totat BTEX above 0.1 0.4 0.6 24.5
reporting Himits.
Benzene <0.1 <0.1 <01 0.1
Toluene <0.1 <(.1 <0.1 7.9
Ethytbenzene 0.1 0.4 0.6 2.5
Xylene <0.1 <0.1 <0.1 14
Table 2 —- S0il TPH and BTEX Results {ppm)
ENSR Ref. No. 27634 27635 27636
Location BH6 - D4 PH16 BH4
Depth {m} 1.5-1.95 0.4 3.0-3.1
TPH <10 830 200
Comments - 1 /C Range H/C Range
C;.'-Cg‘ C19-Caz Ce-Cig
Total BTEX ahove 0 0.1 118.5
reporting limits.
Benzene <0.1 0.1 <01
Toluene <01 <01 0.5
Ethyibenzene <(.1 <0.1 26
Xylene <0.1 <0.1 a2
Table 3 — Soil TPH and BTEX Resuits (ppm)
signed :;& Page 2 of 5



ENSR Ref. No. 27631
Lecation PH18
Depth {m) 1.6-1.8
TPH <10
Comments -

Table 4 — Soil TPH Results {ppm)

Report No. 10468-011

ENSR Ref. No. #27625 # 27626 27627 27628
Location PH12 PH30 - D1 PH32 - D2 PH35 - D2
Depth {m) 0.5 0.3-0.5 1.8-1.8 1.8-1.9
Trichlorofluoromethane <1 < <0.1 <0.1
1,1 Dichloroethene <t <1 <0.1 <0.1
Trans 1,2 Dichloroethene <1 <1 <0.1 <0.1
1,1 Dichloroethane <1 <1 <01 <0.1
Chloroform <1 <1 <01 <0.1
1,1,1 Trichloroethane <1 <1 <01 <01
1,2 Dichloroethane <1 < <01 <0.1
Carhon Tetrachloride <1 <1 <0.1 <0.1
1,2 Dichloropropane < <1 <0.1 <0.1
Trichloroethene <1 <] <0.1 <0.1

| Bromodichioromethane <1 <1 <{.1 <0.1
cis 1,3 Dichloropropene <1 < <01 <0.1
Trans1,3 Dichloropropene <1 <1 <0.1 <0.1
1,1,2 Trichloroethane <1 <1 <01 <0.1
Dibromochloromethane <1 <1 <0.1 <0.1
Tetrachloroethene <1 <1 <0.1 <01 |
Chlorobenzene <1 <1 <0.1 <0.1
Bromoform <1 <1 <0.1 <0.1
1,1.2,2 Tetrachloroethane <1 < <0.1 <0.1
1,2 Dichlorobenzene <1 <1 <0.1 <0.1
1,4 Dichlorobenzene <1 <1 <0.1 <01
1,3 Dichlorobenzene <1 <1 <01 <01

Table 5 — Soil VOC Results (ppm)
# Increased reporting limits due to smaller sample size.
signed £ Page 3 of 5



ENSR Ref. No. 27629 # 27630 27633 27634
Location PH36 - D2 PH37 — D2 PH21 BH6 ~ D4
Depth (m) 3.7-3.8 1.7-1.9 1.0-1.1 1.5-1.95
Trichlorofluoromethane <0.1 <1 <0.1 <0.1
1,1 Dichloroethene <0.1 <1 <0.1 <0.1
Trans 1,2 Dichloroethene <0.1 < <0.1 <0.1
1,1 Dichloroethane <0.1 <1 <01 <(.1
Chioroform <0.1 <1 <0.1 <(.1
1,1,1 Trichloroethane <0.1 <] <0.1 <0.1
1,2 Dichloroethane <0.1 <1 <0.1 <0.1
Carbon Tetrachloride <0.1 <1 <0.1 <0.1
1,2 Dichloropropane <0.1 <1 <0.1 <0.1
Trichloroethene <01 <1 <01 <0.1
Bromodichioromethane <0.1 <1 <01 <0.1
cis 1,3 Dichloropropene <0.1 < <0.1 <01
Trans1,3 Dichloropropene <0.1 <1 <0.1 <0.1
1,1,2 Trichloroethane <0.1 <1 <0.1 <0.1
Dibromochloromethane <0.1 <1 <0.1 <0.1
Tetrachloroethene <0.1 <1 <0.1 <01
Chlorobenzene <0.1 <1 <0.1 <0.1
Bromoform <f.1 <1 <01 <0.1
1,1,2,2 Tetrachloroethane <0.1 <1 <0.1 <01
1,2 Dichlorobenzene <0.1 < <0.1 <0.1
1,4 Dichlorobenzene <0.% <1 <01 <01
1,3 Dichiorobenzene <01 <1 <0.1 <Q.1
Table 6 - Soil VOC Results (ppm)
# Increased reporting limits due to smaller sample size.
Report No. 10466-011 signed =1 Page 4 of 5



Report No. 10468-011

ENSR Ref. No. 27631
Location PH18
Depth {m) 1.6-1.8
Naphthalene <0.1
Acenaphthylene <0.1
Acenaphthene <), 1
Fluorene <0.1
Phenanthrene <0,1
Anthracene <0.1
Fluoranthene <{0.1
Pyrene <0.1
Benzofalanthracene <0.1
Chrysene <0.1
Benzo [b] flucranthene <0.1
Benzo [k] fluoranthene <0.1
Benzo [a] pyrene <0.1
Indenoe (1,2,3 cd) pyrene <0.1
Dibenzo [a,h] anthracene <0.1
Benzo [g,h,i] perylene <0.1
Total PAH above 6
Limit of Detection

Table 7 — Soil PAH Results {ppm)

ENSR Ref. No. 27632
Your Ref. No. PHS5
Depth (m) 0.19-05
Totat PCB reported as ppm Araclor <0.05

Table 8 — Scoil PCB Results (Air Dried Sample)

signed *’i\g
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CERTIFICATE OF ANAL¥ S{S S

Chester Street,

o © =+ - Chester CHA 8RD
l | R Sootel: (01244) 671121
I Teie L 1 fax: (01244) 683306

Client: ENSR International
172 Chester Road
Helshy
WAS OAR

Attention: Paul Walton

Date: 27 Navember, 2002

Our Reference: 02/11983/02/01

Your Reference: 10468

Location: Not Specified

A fotal of 3 samples was received for analysis on Wednesday, 6 November
2002. Accredited laboratory tests are defined in the iog sheet, but opinions
interpretations and on-site data expressed herein are outside the scope of
UKAS accreditation. We are pleased to enclose our final report, it was a
pleasure to be of service to you, and we look forward to our continuing

association.

Signed

“\\t—\___) —

Hazel Davidson

\QQ Operations Manager
Analytical Services

w0 bt

SIS

Compiled By W i

Janet Place

‘-..,"ﬁ-____\
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Issue Date:21/06/02

Page 1 of 4
UKAS ACCREDITED TEST METHODS
METHOD No | METHOD TITLE UNITS
TMO02 Determination of pH in soil using the HANNAH H1931402 pHl
Micro Processor pH meter
TMO04 Solvent extraction of soil mg/kg
TMO09 Class separation of hydrocarbons by thin layer mg/1
chromatography (using latroscan) mg/kg
TMOL5 Kone Analyser - Operator's Guide N/A )
TMO021 The determination of total dissolved solids in waters. mg/1
| | T™MO022 The determination of total suspended solids in waters mg/1
_ ' TMO023 The determination of pH in water samples using the 3040 1on | pH |
analyser
TMO24 Determination of Exchangeable Ammonium in soil samples mgNHJkg
TMO27 Determination of phenol as CgHs OH using the mg/] B
Dr Lange photometer mg/kg
TM028 Determination of chemical oxygen demand (COD) using the | mgO /1
Hach COD reactor system
TMO36 Determination of electrical conductivity using the Ciba mScm
Corning meter
TMO043 Determination of alkalinity in agueous samples mg/1
mg/kg
TMO045 Determination of BODs (ATU) using the Ciba Corning mg/1
Oxygen Meter
TMO049 Leco CS444 — Operator’s Guide N/A
T™MO50 Determination using the Leco CS444 Total Organic Carbon %
TMO53 Determination of Bulk Gas Composition (Suite ) % viv 1
TMO55 GC-MS Engine determination of polynuclear aromatic ) ;gfl o
hydrocarbons in oil based mud by mass selective detection mg/kg
TMO57 Determination of saturates by gas chromatography 7 nglkrlg/kg
. -~ . - ; mg/l mgkg

Job Number: 02/11983/02/01

AlLcontrcl Geocchem
Page 4 of 7




Issue Date:21/06/02

Page 2 of 4
UKAS ACCREDITED TEST METHODS
METHOD No | METHOD TITLE UNITS
TMO59 Determination of whole oil by gas chromatography N/A
TMO060 Analysis of drilling cuttings ng/l
% wi
TMO61 Determination of total petroleum hydrocarbons by gas ug/l ugkg
chromatography mg/l mg/kg
TMO062 Determination of phenols by HPLC mg/]
: mg/kg
TMO63 Analysis of BTEX hydrocarbons by GC-MSD/Tekmar pg/l
TMO64 Analysis of volatile hydrocarbons by GC-MS/Tekmar ng/l
TMOGS Preparation of Standard Solutions for Calibration Quality N/A
Control of Emission Specirometers
TMO66 Analysis of acid digested samples by Inductively Coupled N/A
| Plasma - general operation
TMO67 Total (Acid-Soluble) sulphate determinaﬁon in soils using %
Leco CS444
TMO68 Total sulphur determination using Leco C5444 %
TMO70 Determination of total polychlorinated biphenyls (PCB’s) ug/t nglkg
_ mg/l mg/kg |
TMO71 Determination of acid /base neutrals by GCMS g/l
mg/kg
T™O072 Determination of phenols by GCMS ng/l
mg/kg
TMO73 Determination of organochlorine and organophosphorous ng/l
pesticides by GCMS mg/kg
TM0O74 Determination of polynuclear aromatic hydrocarbons (PAH) | pg/l pg/kg—r
by GC-MS mg/l mg/kg
TMO78 Solid phase extraction of waters mg/l |
CTMO83 Determination of Sodium and Potassium by Flame a mg/l
Photometer mg/kg
TMO84 Analysis of aquébus samples for phenoirh—-- using the Alliance | mg/l
distillation instrument

Job Number: 02/11983/02/01

Al controt Geochem
Page 5of 7



Issue Date:21/06/02 Page 3 of 4
UKAS ACCREDITED TEST METHODS
METHOD No | METHOD TITLE UNITS
TMO87 Measurement of semi- and non-volatile petroleum mg/1
hydrocarbons in soil or water samples by infra-red mg/kg
speciroscopy
TMORY Determination of Gasoline Range Organic Hydrocarbons ug/l pg/kg
(GRO) and BTEX(MTBE) compounds by Headspace GC-FID | mg/l mg/kg
TMO90 Determination of total organic carbon/total organic carbonin | mgC/l
water and waste water
TMO97 Determination of Chloride using the Kone Analyser mg Cl/1
mg Cl kg
TMO098 Determination of Sulphate using the Kone Analysers mg S04/
T™M099 Determination of Ammonium in water samples and cation mg NH-N/I
exchange capacity in soil samples using the Kone Analyser
T™MI100 Determination of Phosphate using the Kone Analyser mg PO4 /1
TMI101 Determination of Sulphide in water samples using the Kone mg S* /1
Analyser
T™102 Determination of Nitrate using the Kone Analyser mg NO3 /1
TM1I03 Determination of Nitrite using the Kone Analyser mg NO; /1
TM104 Determination of Fluoride using the Kone Analyser mgF/
TM107 The determination of Chemical Oxygen Demand mg O /1
using the COD Dr Lange Kit
T™I08 Determination of Thiocyanate by Colourmetric mg SCN /i
Spectroscopic Analysis mg SCN /kg
TM109 Total Carbon Determination using LECO CS444 % -
TMI112 Determination of S1 & S$2 compounds by Pyrolysis -Gas Area %
Chromatography.
TMILI3 | Determination of Total Cyanide by Steam Distillation - mg CN /i
L o ~ mg CN /kg
™14 Determination of Aromatics by Gas Chromatography N/A
| . o

Job Nurnber: G2/11983/02/01

Al control Geochern
Page 6 of 7




Issue Date:21/06/02 Page 4 of 4
UKAS ACCREDITED TEST METHODS

METHOD No | METHOD TITLE UNITS

TM120 Determination of Electrical Conductivity using the Jenway mScm’’
Conductivity Meter 4320

T™ 123 The Determination of Total dissolved Solids in Water mg/l
using the Jenway 4320 meter

TM116 Preparation & Analysis of Volatile Hydrocarbons by pg/l
Headspace GC-MSD/HP7694 Headspace Autosampler ng/k

T™ 127 The determination of Trace Level Mercury in Aqueous Media | pg/l i}
and soil extracts by Atomic Absorption Spectroscopy

T™ 128 The determination of Ultra-Trace Level Arsenic and Selentum | g/l N
in aqueous Media and soil extracts by Hydride Generation
Atomic Absorption Spectrophotometry

T™ 129 Determination of Metal Cations by TRIS Emmission mg/l, mg/kg
Spectrometer

T™MI131 USN Low-Level Metals ug/l

TM 133 pH in Soil using the GLpH001 Meter pH units

T™ 134 Total Cyanide in Water by Steam Distillation mg/1

Job Nurnber: 02/11983/02/01 Al control Geochiérm

Page 7 of 7



10.

APPENDIX

Results are expressed as mg/Kg dry weight unless otherwise stated, excluding
analyses in (2) below.

lLeach tests, cyanide, phenols by MS, hexavalent chrome, flash point, acid
soluble sulphides, TPH by IR and volatiles are performed on wet soil as
received, and results are expressed as mg/Kg of wet soil or mg/l of leachate of
specified leach test. Ammeoniacal nitrogen and total phenols by HPLC are
performed on wet sample buf are then re-calculated and expressed as mg/kg of
dry sail.

ICP metals results are analysed using a screening program and the data is
accurate to within 20%.

The majority of analyses are run to an accuracy of 10%, but this may be
improved upon if legally defensible data is required.

Every fifth sample is run in duplicate, but not reported, as part of our internal QC
procedure.

A sub sample of all samples received will be retained free of charge for two
months for soils and one month for waters (sample size permitting), but may
then be discarded 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.

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

Please note that we take no responsibility for any test performed by sub-
contractors (marked with an asterisk).

Asbestos screen is done in-house on soils and if no fibres are found will be
reported as NFP-no fibres present. If asbestos is detected then identification &
quantification is carried out by a sub-contractor. If a sample is suspected of
containing asbestos then drying & crushing will be suspended on that sample
until the asbestos result is known. If asbestos is present then no analysis
requiring dry sample will be undertaken.

NDP-No determination possible due to insufficient/unsuitabie sample.



Chester Street,
AlLcontrol Geochem e e sRD

tel: (01244) 671121

fax; (01244) 683306

email: mkt@alcontrol.co.uk

CERTIFICATE OF ANALYSIS

J‘ L . _1'—40-_"':

Client: RSK ENSR i’ : oy iﬂ
237 Chester Road | i Lo

Helsby AR S S .

Cheshire e

WAG 0AD E‘U\U W

Attention: Paula Marshall : t ’;)
Date: 25 November, 2002 :
’ P SE WO

Our Reference: 0 11/’{893 02/01

Your Reference: 10468

Location: Walmaersiey

A fotal of 7 samples was received for analysis on Monday, 4 November
2002. Accredited laboratory tests are defined in the log sheet, but opinions
interprefations and on-site data expressed herein are outside the scape of
UKAS accreditation. We are pleased to enclose our final report, it was a
pteasure to be of service to you, and we look forward to our continuing

association.

Sipned

NS —

Hazel Davidson
Operations Manager

Analytical Services
piled By Pt Zﬁm
Compiled B m -

Janet Place
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Issue Date:21/06/02

UKAS ACCREDITED TEST METHODS

Page | of 4

METHOD TITLE

METHOD No UNITS
TMO002 Determination of pH in soil using the HANNAH H1931402 pH
Micro Processor pH meter
TMO04 Solvent extraction of soil mg/kg i
- TMO009 Class separation of hydrocarbons by thin layer mg/l -
chromatography (using latroscan) mg/kg
TMO15 Kone Analyser - Operator's Guide N/A
TMO21 The determination of total dissolved solids in waters. mg/l
- 1 TMO022 The determination of total suspended solids in waters mg/]
TMO023 The determination of pH in water saraples using the 3040 ion | pH
analyser
TMO24 Determination of Exchangeable Ammonium in soil samples mgNHJkg
TMO27 Determination of phenol as CgHs OH using the mg/1
Dr Lange photometer mg/kg
TM028 Determination of chemical oxygen demand (COD) using the | mgO /i
Hach COD reactor system
TMO36 Determination of electrical conductivity using the Ciba - mScm '
Corning meter
TMO043 Determination of alkalinity in aqueous samples mg/l
mp/kg
TMO045 Determination of BOD, (ATU) using the Ciba Corning mg/1
Oxygen Meter
TMO049 Leco CS444 — Operator’s ‘Guide N/A
TMO50 Determination using the Leco CS444 Total Organic Carbon Yo
TMO53 Determination of Bulk Gas Composition (Suite 1) i Yo viv o
TMO55 GC-MS Engine determination of polynuclear aromatic ) trgfl
hydrocarbons in oil based mud by mass selective detection mg/kg
T™MO57 | Determination of saturates by gas chromatography ng/l pg/lgé__
mg/l mg/kg

Job Number: G2/11893/02/01

Alcontrol Geochem
Page 5 of 8




Issue Date:21/06/02 Page 2 of 4
UKAS ACCREDITED TEST METHODS
METHOD No | METHOD TITLE UNITS
TMO059 Determination of whole oil by gas chromatography N/A
TMO60 Analysis of drilling cuttings ug/l
% wi
TMO61 Determination of total petroleum hydrocarbons by gas ng/l pg/ke
chromatography mg/l mg/kg
TM062 Determination of phenols by HPLC mg/l
: mg/kg
TM063 Analysis of BTEX hydrocarbons by GC-MSD/Tekmar g/l
TMO64 Analysis of volatile hydrocarbons by GC-MS/Tekmar ug/l
TMOG5 Preparation of Standard Solutions for Calibration Quality N/A
Control of Emission Spectrometers
TMO66 Analysis of acid digested samples by Inductively Coupled N/A
Plasma - general operation
TMOD67 Total (Acid-Soluble) sulphate determination in soils using %
Leco CS444
‘TMO68 Total sulphur determination using Leco C5444 Yo
T™M070 Determination of total polychlorinated biphenyls (PCB’s) ng/l pglkg
mg/l mg/kg
T™O71 Determination of acid /base neutrals by GCMS g/l
mg/kg
TMO72 Determination of phenols by GCMS pgfl
mg/kg
T™MO73 Determination of organochlorinesand organophosphorous ng/l
pesticides by GCMS mg/kg
TMO74 Determination of polynuclear aromatic hydrocarbons (PAH) | pg/l pg/ke
by GC-MS mg/l mg/kg
TMO78 Solid phase extraction of waters mg/|
| TMO83 Determination of Sodium and Potassium by Flame mg/}
Photometer mg/kg
TM084 Analysis of aqueous samples for phenol — using the Alliance Ming/l )
distillation instrument

Jotr Number 02/11893/02/01

Al control Gecchem
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Issue Date:21/06/02 Page 3 of 4
UKAS ACCREDITED TEST METHODS
METHOD No | METHOD TITLE UNITS
TMO87 Measurement of semi- and non-volatile petroleum mg/1
hydrocarbons in soil or water samples by infra~-red mg/kg
speciroscopy
TMO089 Determination of Gasoline Range Organic Hydrocarbons g/l perkg
(GRO) and BTEX(MTBE) compounds by Headspace GC-FID | mg/t mg/kg
TM090 Determination of total organic carbon/total organic carbonin | mgC/l
water and wasie water
TMO97 Determination of Chloride using the Kone Analyser mg C1/1
, mg Cl /kg
TMOG98 Determination of Sulphate using the Kone Analysers mg S04~ /1
TMO099 Determination of Ammonium in water samples and cation mg NH4-N/
exchange capacity in soil samples using the Kone Analyser
TMI100 Determination of Phosphate using the Kone Analyser mg PO4 /1
T™101 Determination of Sulphide in water samples using the Kone mg S/
Analyser
T™M102 Determination of Nitrate using the Kone Analyser mg NO3 /1
TMI103 Determination of Nitrite using the Kone Analyser mg NO, /1
T™M104 Determination of Fluoride using the Kone Analyser mg F /1
TMI107 The determination of Chemical Oxygen Demand mg O /1
using the COD Dr Lange Kit
TM108 Determination of Thiocyanate by Colourmetric mg SCN /1
Spectroscopic Analysis mg SCN /kg
T™109 Total Carbon Determination using LECO C5444 Y%
TM112 Determination of S1 & S2 compounds by Pyrolysis -Gas Area % N
Chromatography.
CTMI13 Determination of Total Cyanide by Steam Distillation mg CN™/1 )
, _ ~ i . mg CN' /kg |
T™M114 Determination of Aromatics by Gas Chromatography N/A

Job Number: G2/11893/02/1

Al control Geochem
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UKAS ACCREDITED TEST METHODS
METHOD No | METHOD TITLE UNITS
TM 120 Determination of Electrical Conductivity using the Jenway mScm”
Conductivity Meter 4320
T™ 123 The Determination of Total dissolved Solids in Water mg/l
using the Jenway 4320 meter
TM1i6 Preparation & Analysis of Volatile Hydrocarbons by pg/l
Headspace GC-MSD/HP7694 Headspace Autosampler pg’ke
T™ 127 The determination of Trace Level Mercury in Aqueous Media | ng/l
and soil extracts by Atomic Absorption Spectroscopy
™ 128 The determination of Ultra-Trace Level Arsenic and Seleniuvm | pg/l
in aqueous Media and soil extracts by Hydride Generation
Atomic Absorption Spectrophotometry
T™ 129 Determination of Metal Cations by IRIS Emnission mg/i, mg/kg
Spectrometer
T™M131 USN Low-Level Metals ngfl
T™ 133 pH in Soil using the GLpHO001 Meter pH units
T™ 134 Total Cyanide in Water by Steam Distillation mg/1

Job Number: 02/11893/02/01

Alcontrol Geochem
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10.

APPENDIX

Results are expressed as mg/Kg dry weight unless otherwise stated, excluding
analyses in (2) below.

Leach fests, cyanide, phenols by MS, hexavalent chrome, flash point, acid
soluble sulphides, TPH by IR and volatiles are performed on wet soil as
received, and results are expressed as mg/Kg of wet soil or mgfl of leachate of
specified leach test. Ammoniacal nitrogen and total phenols by HPLC are
performed on wet sample but are then re-calculated and expressed as mg/kg of
dry soil.

ICP metals results are analysed using a screening program and the data is
accurate to within 20%.

The majority of analyses are run to an accuracy of 10%, but this may be
improved upon if legally defensible data is required.

Every fifth sample is run in duplicate, but not reported, as part of our internal QC
procedure.

A sub sample of all samples received will be retained free of charge for two
months for soils and one month for waters (sample size permitting), but may
then be discarded 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.

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

Please note that we take no responsibility for any test performed by sub-
contractors (marked with an asterisk).

Asbestos screen is done in-house on soils and if no fibres are found will be
reported as NFP-no fibres present. If asbestos is detected then identification &
quantification is carried out by a sub-contractor. If a sample is suspected of
containing asbestos then drying & crushing will be suspended on that sample
until the asbestos result is known. If asbestos is present then no analysis
requiring dry sample will be undertaken.

NDP-No determination possible due to insufficient/unsuitable sample.
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CERTIFICATE OF ANALYSIS
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|
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i
!
Atiention: Louise Goddard
Date: 13 December, 2002
Qur Reference: 02/11776/02/02
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2002. Accredited laboratory tests are defined in the log sheet, but opinions
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N I AR R EXVIROLAB LTH. JELSULIDL 900 dio RVITEY
Issue Date:2 1/06/02 Page | of 4
UKAS ACCREDITED TEST METHODS
.[__,___
| METHOD No | METHOD TITLE UNITS
TTMOO2 Determination of pH in soil using the HANNAH H1931402 ' pH
Micro Processor pH meter
TMO04 Sofvent extraction of soil m/kg
] TMO09 Class separation of hydrocarbons by thin layer mg/l
chromatography {(using JTatroscar) mg/ke
CIMOLS | Kone Analtyser - Operator's Guide N/A
“TM021 | The determination of total dissolved solids in waters. mg/1
TMO022 The determination of total suspended solids in waters mg/]
f TM023 The determination of pH in water samples using the 3040 1on | pH h
! analyser
TM024 Determination of Exchangeable Ammonium in soil samples mgNHJkg
CIM027 Determination of phenol as CgHs OH using the mg/l T
Dr Lange photometer mg/kg
[ TMO028 Determination of chemical oxypgen demand (COD) using the mgO /1.
Hach COD reactor system
[ TMO036 Determination of electrical conductivity using the Ciba mSem’
Corning meter '
TMO043 Determination of alkalinity. in aqueous samples mg/l
L. S mg/ky ]
TMO45 Determination of BOD; (ATU) using the Ciba Coming meg/}
Oxygen Meter
TMO49 Toco CS444 - Operator's Guide N/A
TMO050 Determination using the Leco C$444 Total Organic Carbon Y
TMO53 Determination of Bulk Gas Composition (Suite 1) % viv
TMOS5 GC-MS Engine determination of polynuclear aromatic pg/l
hydrocarbons in oil based mud by mass selective detection mg/kg
| TMO57 Deternunation of saturates by gas chromatography pgll pueg’kg
N mg/l mg/kg

Joh Number 02 117768/02/02

Al control Geochemn
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COEFRIC L3S EXVIROLAB LTD. TEL:ULBL 368 2% P
1ssme Daie:21/06/02 page 2 of 4
UKAS ACCREDITED TEST METHODS
[METHOD No | METHOD TITLE T - [ UNITS
‘l T™OSS Determination of whole oil by gas chromatography N/A
i’T’Béo ‘Analysis of drilling cuttings pg/l
\,, [ — . %% wt
| TMOG! Determination of total petroleum hydrocarbons by gas pg/l pe/ke
'l chromatography mg/l mgikg
CN0E | Determination of phenols by HPLC T {megn
]' i e — m_g[kg
i TMOB3 Analysis of BTEX hydrocarbons by GC-MSD/Tekmar ng/l
. [ R
| TMD64 Analysts of volatile hydrocarbons by GC-MS/Tekmar pg/l
ti’ TMO65 Preparation of Standard Solutions for Cahbratmn Quality N/A
l Control of Emission Spectrometers
i
i! TMOGE O Anal%i_s of acid digested samples by Inductively Coupled N/A
i Plasmna - general operation
|
! . S ___—.———a—ﬂ ______,_____
CTRDGT ' Total (Acid-Soluble) sulphate determination in soils usmg
‘; Leco CS444
R I —
P TMUGE Total sulphur determination using Leco CS444 %o
- IR e
e — N R .
TvO70 Determination of total potychlorinated biphenyls (PCB’s} ne/t pe/ke
| mg/l m
TMO71 r Determination of acid /base neutrals by GCMS g/l
m
| TMO72 Determination of phenols by GCMS pe/l
I— mp/kg
TMO73 Determination of organochlorine and organophosphorous pg/l
' pesticides by GCMS mg/kg
| TMO74 Determination of polynuclear aromatic hydrocarbons (PAH) | pg/t pelke
'z
lr’IEfIO78 Solid phase extraction of waters mg/1
! TMOR3 "1 Determination of Sodium and Potassium by Flame mg/1
Photometer me/kg

s distillation mstrument

e
Analysis of aqueous samples for phenol - using the Alliance meg/l

QTNTTEIAU02

Alcortral Geachem
Fage 8 of 10
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Issue Date:21/06/02 Page 3 of 4

UKAS ACCREDITED TEST METHODS

"METHOD No | METHOD TITLE UNITS )
(T™MO87 | Measurement of semi- and non-volatile petroleum mg/l
hydrocarbons in soil or waier gamples by infra-red mg/kg
spectroscopy
i TMORO Determination of Gasoline Range Organic Hydrocarbons e/t pe/kg
(GRO) and BTEX(MTBE) compounds by Headspace GC-FID | mg/l mgikg
?71'1&/16(;&—” T Determunation of total organic carbon/total organic carbon in mgC/
! water and waste water
TMOS7Y Determination of Chloride using the Kone Analyser mg C1/1
mg Cl /kg
TMO098 Determination of Sulphate using the Kone Analysers mg SO4 /1
 TMO09Y Determination of Ammonium in water samples and cation mg NH,-N/1
exchange capacity in soil samples using the Kone Analyser
TMI00 Determination of Phosphate using the Kone Analyser mg PO4 /i
TTK’LHH T Determination of Sulphide in water samples using the Kone mg Sl
! Analyser
CTMI02 Determination of Nitrate nsing the Kone Analyser mg NO; /1
TTMI103 "Determination of Nitrite using the Kone Analyser mg NO; /1
TMI04 Determination of Fluoride using the Kone Anatyser mg ¥ /1
TM107 The determination of Chemical Oxygen Demand mg O /1
using the COD Dr Lange Kit
CTMI08 Determination of Thiocyanate by Colourmetric mg SCN /1
Spectroscopic Analysis mg SCN /kg
TMI09 Total Carbon Determination using LECO C8444 Yo ]
TMI112 Determination of §1 & $2 compounds by Pyrolysis -Gas Area %
Chromatography.
IMIL3 Determination of Total Cyanide by Stearn Distillation mg CN /I
B, mg CN kg
ThMI 14 Dctermination of Aromatics by Gas Chromatography N/A

Inh Nimber 02/ 11 778/02/02 Alcortrol Geochem

Puage 9 of 10
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Tasue Date 2 1/06/02

UKAS ACCREDITED TEST METHODS

Bétemliﬁﬁion of Electricar(—fonductivity using theJ cri_\;i—a-t;
Conductivity Meter 4320

et

The Deteﬁ?ﬁnaﬁon of Total dissolved Solids in Water
using the Jenway 4320 meter

Preparationmg?}:nalysis of?folatilé—ltl}ﬁiocarbons by.
l Headspace GC-MSD/HP76%4 Headspace Autosampler

The determination of Trace Level Mercury in Aqueous Media ;é/?— o ﬂ
i and soil extracts by Atomic Absorption Spectroscopy

I [

The determunation of Ultra-Trace Level Arsenic and Selenium | pg/l
in aqueous Media and soil extracts by Hydride Generation
Atomic Absorption Spectrophotometry

restmpe—a—

Iy

e ——
Determination of Metal Cations by IRIS Emmission %gz, mg/ke

Spectrometer
rugf’l

S

USN Lov?lzﬁcl Metals

pH in Soil using the GLpHO001 Meter pH units

R — e T
t&‘M 13 \ Total Cyanide in Water by Steam Distillation mg/l ;
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