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INTRODUCTION

[t is proposed to develop the site of a former steelworks for combined
residential housing and light industrial use. On the instructions of Kirklees
Metropolitan Council, Property Services Consultaricy, and following a site
investigation carried out by Exploration Associates in 1997 for the same client,
an investigation was made by Exploration Associates to provide further
information regarding contamination at the site.

A report to include additional assessment of the ground conditions and
additional information on contamination levels was confirmed in a letter
ref:cp/dd870930/mg/mb/uc-s105 dated 22nd June 1999.

The investigation was carried out in general accordance with the relevant
British Standards"~.  General notes on the techniques employed during site
investigations carried out by Exploration Associates are given in the
Enclosures.

Monitoring of water levels and gas concentrations was carried out in wells
installed under the first phase of investigation at this site during the period 6th
February 1997 and 28th November 1997. The results of this monitoring and
associated water testing results are appended to this report.

THE SITE

The site 1s located at National Grid reference SE 237 198 as shown on the
Site Location Plan (Drawing 1).

The site layout at the time of the investigation and the Exploratory Hole
Locations are indicated on Drawing 3. The site is approximately rectangular
and elongated from north west to south east with maximum dimensions of
approximately 270m by 200m. The north western edge of the site is bounded
by Forge Lane. The north eastern edge of the site is bounded by the Calder
and Hebble Navigation Long Cut. The eastern edge of the site runs due south
from the canal to the fence forming the south western boundary, which is
occupied by housing, gardens and allotments.

The site generally decreases in level from Forge Lane towards the south east.
Forge Lane is at an approximate level of 44.50m AOD. The site boundary
adjacent to Forge Lane generally comprises a steep bank up to 7m high.

A series of terraces and concrete ramps occupy the northwestern area of the
site. An extensive area of concrete hardstanding extends towards the south
east. Numerous H section steel stanchions in concrete bases were noted in
this general uarea.

129148
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An abandoned gravel pit is located towards the centre of the south western
site boundary. The area around the gravel pit is generally elevated above the

overall site, with an embankment running along the north eastern side of the
gravel pit.

The central site area between the gravel pit and the canal is generally level
although piles of tipped material occupied the west central area of the site
towards the drain. Large concrete and sandstone blocks were noted within
this tipped material.

At the time of the investigation the site was occupied by rough grass, saplings
and occasional mature trees.

A former gravel pit occupies an area of the site adjacent to the southwestern
boundary. This gravel pit is indicated on historical map excerpts presented in
Exploration Associates Report No.127001 of April 1997. The gravel pit is
believed to have been started some time between 1893 and 1907, No increase
in the extent of the gravel pit was noted from historical records between 1912
and 1933. The glass works formerly occupying part of the site was cleared at
some time during this period. The approximate extent of the gravel pit in
1933 in indicated on the exploratory hole location plan.

FIELDWORK
The fieldwork was carried out during the period 23rd to 25th June 1999.

Five boreholes were sunk at the positions shown on the Exploratory Hole
Location Plan (Drawing 2) by soft ground cable percussive boring techniques
to depths of between 6.00m (Borehole 4A) and 11.00m (Borehole 1A). Ten
trial pits were excavated mechanically to depths of between 0.80m (Trial Pit
1A) and 4.80m (Trial Pit 9A) at positions also shown on the Exploratory Hole
Location Plan. The depths of the boreholes and trial pits, descriptions of the
strata encountered and comments on the groundwater conditions revealed
during the fieldwork operations are given on the borehole and trial pit records
(Enclosure A).

Disturbed samples were taken at the depths shown on the records. Bulk
disturbed samples were recovered to enable more representative descriptions
to be made. Groundwater samples were recovered from Boreholes 1A, 2A,
3A and SA and Trial Pits 6A, 8A and 9A. ‘ ‘

Standpipe piezometers were installed in Boreholes 1A and 4A to enable
subsequent measurements of groundwater levels to be made. The plezometers
were fitted with Casagrande type plastic tips.  50mm diameter slotted
standpipes were installed in Boreholes 2A, 3A and 5A to enable subsequent
measurements of gas and groundwater levels to be made. Details of the
installations are given on the relevant borehole records in Enclosure A.

129148
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Strata Encountered

The strata encountered is considered on the basis of two sub-divisions of the
site:

l. The Former Gravel Pit Area
2. Other Areas

The Former Gravel Pit Area

Borehole 3A and Trial Pits 6A to 10A were located within or on the boundary
of the known extent of the former gravel pit. Boreholes 1A and 2A were
located to the south and southwest of this boundary respectively.

Borehole 3A encountered predominantly granular made ground to 1.50m, with
an increased fines and organic matter to 3.40m. From 3.40m to 4.00m made
ground comprising soft. locally peaty, clay was encountered. Beneath made
ground gravel was encountered to 5.20m overlying sand to 7.50m. Bedrock,

comprising siltstone was encountered at 7.50m and proved to the base of the
borehole at 8.50m.

Trial Pit 6A, excavated wholly within the boundary of the former gravel pit,
encountered topsoil over made ground to 2.00m. Made ground comprised soft

black locally peaty clay. This in turn overlay natural sand proved to the base
of the pit at 3.00m. '

Trial Pit 7A was excavated across a boundary of the former gravel pit and
appears to confirm this boundary. The south western end of Trial Pit 7A
encountered made ground comprising predominantly rubble with concrete
slabs to 2.20m. The central section of Trial Pit 7A encountered made ground
with rubble to 0.80m overlving made ground comprising soft black clay proved
to a depth of 240m. The northeastern end of the pit encountered made

ground with rubble to 0.80m overlying clay to 1.00m which in turn overlay
sand proved to a depth of 2.20m.

Trial Pit 8A was excavated within the boundary of the former gravel pit and
encountered coarse granular made ground to 1.00m overlying made ground
comprising soft organic clay proved to the base of the pit at a depth of 3.00m.

Trial Pits 9A and 10A were located adjacent to the southwestern and across
the southeastern boundaries of the former gravel pit respectively.

Trial Pit 9A was excavated from the top of a bank, possibly representing an
old railway embankment. Made ground comprising predominantly sand was
encountered to depths up to 3.60m overlying natural sand proved to a depth

of 4.80m. A layer of cohesive made ground up to 0.50m thick locally occurred
between these two strata.

129148
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Trial Pit 10A was excavated across a boundary of the former gravel pit and
appears to confirm this boundary. The southeastern end of the pit, beneath
the bank, encountered granular made ground to 1.20m depth overlying sand
to a proved depth of 2.60m. The north western end of the pit, beneath the
pond area, encountered vegetation and clay to 0.70m overlying peaty made

ground to 0.85m which in turn overlay natural sand proved to a depth of
1.40m.

Borehole 1A was located to the south of the former gravel pit. Granular
made ground was encountered to 1.50m overlying cohesive made ground to
3.10m. A thin layer of sand was encountered at the base of the made ground,
to a depth of 3.40m. overlving gravel to 10.50m. Bedrock comprising siltstone
was encountered at 10.50m and proved to the base of the borehole at 11.00m.

Borehole 2A was located to the south west of the former gravel pit. Granular
made ground was encountered to 1.20m overlying soft clay to 2.30m. This in
turn overlay predominantly sand to 7.60m. Bedrock comprising sandstone was
encountered at 7.60m and proved to the base of the borehole at 7.70m.

Other Areas

The remaining exploratory holes were located on the north western half of the
site and comprised Boreholes 4A and SA and Trial Pits 1A to SA.

Trial Pits 1A and 2A were located towards the north western end of the site
and were excavated wholly in made ground. Trial Pit 1A encountered

‘granular made ground to 0.80m where it was terminated on a concrete slab.

Trial Pit 2A encountered coarse granular made ground to its termination at
3.00m.

Trial Pit SA, located towards the western part of the site encountered granular
made ground to 0.70m overlying gravel, proved to the base of the pit at 3.00m.

Boreholes 4A and 3A and Trial Pits 3A and 4A were located towards the
northeastern site boundary.

Trial Pits 3A and 4A encountered similar strata comprising granular made
ground to 0.50m and 1.50m respectively overlying firm and firm to stiff clay
to 2.75m and 2.10m respectively. Beneath this clay sand was encountered to
the. termination of Trial Pits 3A and 4A at 3.00m and 2.60m respectively.
Borehole 5A, located towards the northern end of the site, encountered
granular made ground to 3.50m, overlying cohesive made ground to 5.40m.
This in turn overlay soft to firm clay to 5.90m and sand and gravel to 7.50m.
Bedrock comprising siltstone was encountered at 7.50m and proved to the
base of the borehole at 9.30m. ‘

129148
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Borehole 4A, located adjacent to the canal, encountered granular made
e ground to 0.60m overlying firm cohesive made ground to 3.20m. Soft, locally
: peaty, clay was encountered beneath made ground to 5.00m. Bedrock,

comprising mudstone, was encountered at 5.00m and proved to the base of the
borehole at 6.00m.

5.3 Groundwater

Ingresses were recorded in Boreholes 1A, 2A, 3A and SA at 3.40m rising to

3.00m, 3.10m rising to 2.00m, 3.40m rising to 2.00m and 6.00m rising to 4.50m
respectively.

, Ingresses were recorded in Trial Pits 6A, 7A, 8A and 10A at 2.80m; 1.50m and
: 2.20m; 1.10m and 2.60m respectively. A standing water level of 2.70m was
‘g‘ L _ noted in Trial Pit 8A. Seepage was noted in Trial Pits 3A, 4A, 5A, 9A and
‘ 10A at 2.75m, 2.50m, 2.70m, 1.70m and 0.00m respectively and the stratum
was noted as damp at 2.50m in Trial Pit SA.

6. CONTAMINATION ASSESSMENT

6.1 General

| Chemical analysis was carried out for a range of parameters on sixteen
o samples of soil and seven samples of water from the boreholes and trial pits.
. The soil samples were predominantly from made ground and the uppermost
" part of the natural strata. One of the water samples was taken from the
surface of the disused gravel pit (TP9A/0.00m).

The full results of all analyses carried out are presented in Enclosure B.

7 6.2 Classification of Contaminant Levels

Assessment of analytical results has been based on guidelines published by

Interdepartmental Committee for the Redevelopment of Contaminated Land
(ICRCL)™.

These guidelines provide figures to aid assessment of the degree of
§ ) contamination present in terms of the proposed end use of the site.

ICRCL guidance consists of threshold trigger levels for a range of
contaminants associated with former coal carbonisation sites. The trigger
levels referred to are:

i 129148 Forge Lane Former Steelworks. Thornhill, Dewsbury, Kirklees Mectropolitan Council ) 6
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Threshold Level: If concentrations recorded are below this level the site
may be considered uncontaminated.

Action Level: If concentrations recorded exceed this level then some
form of remedial work will be required to allow
development to proceed.

Where no action trigger value is present, judgement is required to assess the
risks that may be posed to users of the proposed development.

The ICRCL guidelines indicate threshold levels for particular determinands

in relation to the proposed end use of the site. These end use categories
comprise:

Domestic gardens, allotments and play areas
Parks, playing fields and open spaces
Landscaped areas

Buildings and hard cover.

In this case the results have been compared with the first of these categories
"domestic gardens, allotments and play areas" for Table 3 determinands, and
for domestic gardens for Table 4 determinands.

For the purposes of this assessment, the ICRCL threshold trigger value for
arsenic has not been adopted. Reference to waste management guidelines ©
indicates that arsenic concentrations of up to 30mg/kg are typical of
uncontaminated soils. In addition the Geochemical Atlas of England and
Wales © states that 95%. of all soils in England and Wales have arsenic
concentrations of less than 29mg/kg. On this basis a revised threshold value
of 30mg/kg has been used for this assessment.

Assessment of the results has also been carried out with reference to

guidelines for waste disposal ®. These guidelines provide figures that classify
materials as follows:-

- Uncontaminated

- Slightly contaminated
Contaminated

- Heavily contaminated

- Unusually heavily contaminated.

Mmoo QW

A classification of this type is generally adopted by Lbcal Authorities for
accepting waste materials to landfill sites.

The tables of values used for general classification are appended to this
report.

129148
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6.3

Contamination Results
Soil Sample Analysis

With reference to ICRCL Table 3 (domestic gardens and allotments) and
Table 4 (domestic gardens, allotments and play areas) it can be seen that
contamination above the threshold trigger levels are present only in the form

of arsenic (5 values). Concentrations of sulphate have been assessed with
respect to attack on concrete, (see Section 6.4).

With regard to Kelly, the following determinands fell into Classes C and D,
that 1s ranging from contaminated (C) to heavily contaminated (D).

Arsenic BHIA/L50m 62mg/kg Class C
TP6A/2.00m Timg/kg Class C
TP8A/1.50m 111mg/kg  Class D
TP9A/0.50m 78mg/kg Class C
pH TP9A/0.50m 48mg/kg Class C
Sulphur TPS8A/1.50m 1500mg/kg Class D

Other tests carried out on soil samples with results are as follows:
Chloride values  ranged from <12mg/kg (BH2A/2.50m and
BH3A/3.50m) to 97mg/kg (TPSA/1.50m) and are relevant regarding
classification of concrete design especially if pH values fall below 5.5.

The following tests were also carried out:

Loss of Ienition Organic Matter
BH2A/0.50m 13.7% BH2A/1.50m 1.8%
BHS5A/2.50m 4.767 BH3A/1.50m 13.6%
TP4A/1.20m 22.8% TP10A/0.75m 46.4%

Two samples were also tested for slag reactivity; from TP3A at 0.30m and
TP7A at 1.20m with swelling percentage results of -0.05 and 1.45 respectively.

Water Samples Analysis

The results of testing on water samples were compared to cut off values for
uncontaminated leachate proposed in guidelines for waste disposal®. These
values were supplemented, where necessary, by additional information from

Dutch Intervention Guidelines'” and values presented in the Water Supply
(Water Qualitv) Regulations 1989.

129148
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No samples indicated elevated contaminant levels above the "uncontaminated"

boundary values except for Ammoniacal Nitrogen (BHS5A/4.50m) value of
1.2g/1 and TP9A/0.00m 3.8g/1.

Values for ammonia were compared against an upper limit for background of
200pg/1 and upper limits of 1000pg/l and 3000ng/1 for "further information
needed"” and "polluted levels" respectively, proposed in the Dutch Intervention
Guidelines. On this basis the values above exceeded background levels and
exceeded the limit for "further information needed".

VOC tests were carried out as well and all determinands fell below detection
limits apart from a value of 4pg/l of chlorobenzene in BHIA at 3.10m.

- At the time of reporting a programme of monitoring and testing of water from
standpipes has yet to be decided.

Chemical Attack on Buried Concrete

Available laboratory test results indicate that the sulphate content of 2:1
extract from the made ground materials and natural soils generally ranges
from 0.09g/1 to 1.84g/1, SO,, allied to pH values in the range 4.8 to 8.1. Tests
on groundwater indicate pH values in the range of 6.8 to 7.2.

On this basis it is considered that concrete should be designed in accordance
with Class 2 of BRE Digest 363™.

The possible presence of oils and phenols resulting from localised spillagés
cannot be discounted on a site with a history of industrial use and if present
these may cause attack on buried rubber or plastic. Such material should be
removed where it is identified and service pipes be surrounded by clean inert
backfill. It has been noted that aqueous phenol attacks uPVC and HDPE
pipes above certain levels. It is recommended that the appropriate
manufacturer is contacted regarding advice on proposed construction and
usage.

Implications and Recommendations for Development

The analytical testing carried out has indicated three main areas of concern
with regard to contaminant levels as follows:

(i) Exposure of users to contaminants
(i1) Exposure of construction workers of contaminants

(iii)  Off-site disposal of material.

In addition, the results of analyses of water are discussed.

oo e

Porge Lane Former Steelworks, Thornhill. Dewsbury, Kirklees Metropolitun Council : v



Casa
)

e

Exposure of end users to contaminants

The area has been assessed based on the lower threshold trigger values
presented in ICRCL Guidelines™. These values are for more sensitive areas
namely domestic gardens, allotments and play areas (Group A metals).

On this basis the area proposed for development should be considered
contaminated with arsenic. If the proposed development completely covers
the area with hardstanding and buildings these should adequately prevent
exposure to end users. However this will depend on final planning proposals.
Arsenic, mercury, PAH and phenols may pose a hazard to health. Copper,
nickel and zinc contamination is unlikely to pose a hazard to health but may
cause phytotoxic effects (hazardous to plants). In the area of any proposed
housing it is recommended that either the end users are isolated from the
near surface materials by the use of capping layers and imported topsoils or

the made ground and near surface materials are removed from the area of
development.

Exposure of construction workers to contaminants

The available data suggests that a degree of risk to the health and safety of
construction workers may be associated with site development. Accordingly
protective equipment (clothing, masks, eyewear, etc) should be used in
accordance with current legislation and good practice.

Off-site disposal of material

If material generated by redevelopment is required to be disposed of off site
the local waste regulatory authority will require the material to be classified
according to the degree of contamination. On the basis of the available data,
and without pre-empting any classification currently in use by the local waste
regulatory authority, it is considered possible that made ground and near
surface materials removed from site may be classified as contaminated (Class

C and D) and as such may require disposal at a suitably licensed disposal
tacility.

If off site disposal is necessary the waste regulatory authority should be
consulted to determine whether leachate testing of the soil samples may be
carried out to re-classify materials.

129148
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Water Assessment

The testing carried out indicates that the level of contamination in
groundwater is within accepted levels with the exception of ammoniacal
nitrogen. Elevated levels of ammoniacal nitrogen have been detected in water
samples from borehole wells and trial pits in addition to surface water samples
from the canal, ditch and pond during both this phase and the previous phase
of investigation (our ref.127001). On this basis these results appear to
represent elevated levels of ammoniacal nitrogen across the site region and
not specifically restricted to the site area. The presence of ammoniacal
nitrogen in water bodies entering the site and adjacent to the site suggests that
the source of this contaminant lies off site. Therefore any attempt to reduce

, the level of ammoniacal nitrogen in water within the site area is likely to be
unsuccesstul.

For and on behalf of Exploration Associates

P D J L Small
Project Geologist

C S Eccles
Principal Engineer

B
N

B

i Exploration Associates
4 APH/DJLS/AC/129148/April 2000
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Summary of Descriptive Methods

1. Terminology used in Soil Descriptions

The procedure and principles given in BS 5930): 1981, Section 8 have generally
been adopted in producing soil descriptions but most of the modifications
detailed by Norbury et al (1984) have been incorporated. These generally
relate to the description of composite soil types referred to in Table 6 and
Section 41.3.3.3 of BS 3930. The modifications relating to various mixtures of
soil types are summarised below.

i)

Predominantly Coarse Soils

BS 5930 Section 8 recommends that the secondary constituents of
coarse soils should precede the main soil type. This may become
ambiguous if qualifying adjectives also form part of the description.
Norbury et al overcame this by suggesting that the secondary

constituent may be placed after the main soil type, as outlined in Table
B1.

Mixtures of Coarse and Fine Soils

BS 5930 Section § Section 41.3.2.1 states that mixtures of coarse and
fine soils with more than 35% of fine soil shall be described as clay or
silt, otherwise they should be described as sand or gravel. This may
lead to misleading descriptions, if strictly adhered to, since a material
that in engineering terms behaves as clay may only have a clay content
of between 109 and 20%. Thus the above approach is not adopted
where it would lead to a description which would not reflect the
engineering behaviour of the material. In such cases the percentage
unit is relaxed.

Predominantly Fine Soils

Fine soils generally consist of mixtures of silt and clay and are
described in BS 5930 as either silt or clay with classification in
accordance with plasticity. Borderline cases between silt and clay
materials are often difficult to distinguish and where secondary
constituent fine soils have an influence on mass behaviour the
qualifying terms "very silty" and 'very clayey" are used. Coarse
secondary constituents may be included either before or after the main
soil type, as outlined in Table B2, depending on the grain sizes of the
secondary constituents.

i
s

ity
b =
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| Term Betore Principal Term Term After Approx % of
: Secondary
Constituent
‘ Slightly SAND, GRAVEL | with a little <5
(sandy*) COBBLES or (sand*) or
| BOULDERS occasional
(cobbles+)
! (Sandy*) with some 5 - 20°
(sand*) or some
(cobbles+)
Very (Sandy*) with much 20 - 407
(sand*) or
many (cobbles+)
and (sand*) or about 50
and (cobbles+)
i ?
Fine or coarse soil tvpe as dppropriate
+ Very coarse soil type as appropriate
# Or described as a fine soil depending on mass behaviour
Table B1
Scale of Secondary Constituents with coarse soils
;?"5
- For clays, the extended strength scale is outlined in Table B3. The term hard
iy is not assigned a specific range of shear strengths by BS5930 which indicates
i that solls possessing shear strengths greater than 150 kPa may be either very
- stiff or hard. The terms are defined more precisely in Table B3.
-
References
BS 5930 ; 1981 Code of Practice for Site Investigations. British Standards
Institution.
i Norbury D.R., Child G.H. and Spink T.W: 1984 A Critical Review of
‘ Section 8 (BS 5930). Soil and Rock Description. Proc 20th Regional Meeting
I of the Geological Society. Site Investigation Practice. Assessing BS 5930. Univ
v of Surrey pp 353-369 (Original Proceedings).
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Term Betore Principal Term Term After Approx % of
Secondary
Constituent
Slightly with a little <35
(sandy*) (sand*) or
occasional
(cobbles+)
(Sandy*) CLAY or SILT with some 35-65
(sand*) or some
(cobbles+)
Very (Sandy*) with much > 657
(sand*) or
many (cobbles+)

¥ Coarse soil type as appropriate
+ Very coarse soil type as appropriate
# Or described as a coarse soil depending on mass behaviour.
Table B2
Scale of Secondary Constituents with fine soils
Term Field Identification ‘Undrained Shear
Strength (kPa)
Very soft Exudes between fingers <20
when squeezed in hand.
Soft Moulded by light finger 20 - 40
pressure.
Soft to firm Can be moulded by strong 40 - 50
Firm finger pressure. 50- 75
Firm to Stiff Cannot be moulded by finger 75 - 100
pressure
Stift Can be indented by thumb. 100 - 150
Very Stiff Can be indented by thumbnail 150 - 300
Hard No manual indentation possible. >300
Table B3
Field Assessment of Strength of Clays
129148
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KEY TO SYMBOLS ON EXPLORATORY HOLE RECORDS

All linear dimensions are in metres or millimetres

DESCRIPTIONS

*k

SAMPLES

U(F U()P
uss

P(F).(P)

B .

D

w

CBR

G

CORE RECOVERY AND ROCK QUALITY

TCR
SCR
RQD
Fl

GROUNDWATER

<]«

Date /Water

IN SITU TESTING

S

c

V(H)(R)

K(F). (C). (R), (P)
PT

HP

MEASURED PROPERTIES

N

o
/y

Cll

CBR

ROTARY DRILLING SIZES

Drillers Description

Undisturbed 102mm diameter sample, () denotes number of blows to drive sampler
F - not recovered, P - partially recovered

Undisturbed 38mm diameter sample

Piston sample, F - not recovered, P - partially recovered

Bulk sample - disturbed

Jar Sample - disturbed

Water Sample

California Bearing Ratio mould sample

Gas Sample and depth of hole at time of sampling

Total Core Recovery %

Solid Core Recovery %

Rock Quality Designation %

Fracture Index (discontinuities per metre) NI - not intact. NR - not recordable, NA - not applicable

Groundwater strike
Groundwater level after standing period

Date of shift (day/month)/Depth to water at end of previous shift shown above the date and depth to watg
at beginning of shift given below the date.

Standard Penetration Test - split barrel sampler

Standard Penetration Test - solid 60° cone

Vane Test (Hand) (R) demonstrates remoulded strength
Permeability Test (falling, constant or rising head, packer)
Pressuremeter Test

Hand Penetrometer Test

Standard Penetration Test - blows required to drive 300mm after seating drive
Denotes x blows for y mm within the Standard Penetration Test

Denotes x blows for y mm within the seating drive

Undrained Shear Strength (kN/m?)

California Bearing Ratio

NOMINAL DIAMETER (mni)
Index Letter Borehole Core
N 75 S4
I 99 76
P 120 92
S 146 113
' Project Contract
Exploratory Hole Symbols 129148
forge Lane Former Steelworks, Fi
- : Thornhill, Dewsbury igure
Exploratlon Associates Kirklees Metropolitan Council Key Sheet




Summary of Descriptive Methods

i L. Terminology used in Soil Descriptions

The procedure and principles given in BS 5930; 1981, Section 8§ have generally
been adopted in producing soil descriptions but most of the modifications
detailed by Norbury et al (1984) have been incorporated. These generally
relate to the description of composite soil types referred to in Table 6 and
Section 41.3.3.3 of BS 5930. The modifications relating to various mixtures of
soil types are summarised below.

. i) Predominantly Coarse Soils
§~ BS 5930 Section 8 recommends that the secondary constituents of
q coarse soils should precede the main soil type. This may become
ambiguous if qualifying adjectives also form part of the description.
L Norbury et al overcame this by suggesting that the secondary
. constituent may be placed after the main soil type, as outlined in Table
B1.

A i) Mixtures of Coarse and Fine Soils

BS 5930 Section § Section 41.3.2.1 states that mixtures of coarse and
fine soils with more than 35% of fine soil shall be described as clay or

silt, otherwise they should be described as sand or gravel. This may
lead to misleading descriptions, if strictly adhered to, since a material
that in engineering terms behaves as clay may only have a clay content
of between 10% and 20%. Thus the above approach is not adopted
where it would lead to a description which would not reflect the

) engineering behaviour of the material. In such cases the percentage
i unit is relaxed.

1) Predominantly Fine Soils

U : Fine soils generally consist of mixtures of silt and clay and are
3 described in BS 5930 as either silt or clay with classification in
accordance with plasticity. Borderline cases between silt and clay
L materials are often difficult to distinguish and where secondary

constituent fine soils have an influence on mass behaviour the
qualifying terms “very silty" and 'very clayey" are used. Coarse
secondary constituents may be included either before or after the main
soil type, as outlined in Table B2, depending on the grain sizes of the
secondary constituents.

-

[
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Term Before Principal Term Term After Approx % of
Secondary
Constituent
Slightly SAND, GRAVEL | with a little <5
(sandy*) COBBLES or (sand*) or
BOULDERS occasional
(cobbles+)
(Sandy*) with some 5 - 20"
(sand*) or some
(cobbles+)
Very (Sandy*) with much 20 - 407
(sand*) or
many (cobbles+)
and (sand*) or about 50
and (cobbles+)

Fine or coarse soil type as appropriate

+ Very coarse soil type as appropriate
# Or described as a fine soil depending on mass behaviour
Table B1
Scale of Secondary Constituents with coarse soils

For clays, the extended strength scale is outlined in Table B3. The term hard
is not assigned a specific range of shear strengths by BS5930 which indicates
that soils possessing shear strengths greater than 150 kPa may be either very
stiff or hard. The terms are defined more precisely in Table B3.

References
BS 5930 ; 1981 Code of Practice for Site Investigations. British Standards
Institution.
Norbury D.R., Child G.H. and Spink T.W; 1984 A Critical Review of
Section 8 (BS 5930), Soil and Rock Description. Proc 20th Regional Meeting
of the Geological Society. Site Investigation Practice. Assessing BS 5930. Univ
ot Surrey pp 353-369 (Original Proceedings).
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y Term Before Principal Term Term After Approx % of
o Secondary
Constituent
Slightly with a little <35
(sandy*) (sand*) or
occasional
(cobbles+)
(Sandy*) CLAY or SILT with some 35-65
(sand*) or some
(cobbles+)
Very (Sandy*) with much > 65"
r (sand*) or
many (cobbles+)
e * Coarse soil type as appropriate
. + Very coarse soil type as appropriate
i # Or described as a coarse soil depending on mass behaviour.
i Table B2
5 Scale of Secondary Constituents with fine soils
i Term Field Identification Undrained Shear
- Strength (kPa)
Very soft Exudes between fingers <20
. when squeezed in hand.
‘j‘L Soft Moulded by light finger 20 - 40
. pressure.
= Soft to firm Can be moulded by strong 40 - 50
re Firm finger pressure. 50 - 75
. Firm to Stiff Cannot be moulded by finger 75 - 100
T _ pressure
Stiff Can be indented by thumb. 100 - 150
; Very Stiff Can be indented by thumbnail 150 - 300
(5 Hard No manual indentation possible. >300
n Table B3
i Field Assessment of Strength of Clays
. 129148 Forge Lane Former Steclworks, Thornhill, Dewshury. Kirklees Metropolitan Council




Dimensions : 2.50mx0.75m A Orientation
Orientation : SW :

C Reduced

Level

6L — A 8 c D 38.70
] ' i

10 — End of Trial Pit at 0.80m. — 37.70
2.0 —] — 36.70
3.0 —] — 35.70
4.0 —1 L 3470

Strata

Samples and Tests

Depth (m) |No. | Description

D?ngt)h Type| Results

0.00-0.801| 1 MADE GROUND:Rough grass onto dark brown,dark grey brown sandy angular fine
to coarse gravel including brick,timber and occasional ash
At 0.80m:concrete slab

0.50| B

See key sheet
and appendices
for explanations.

Date of Excavation 23/06/99 Groundwater Ground Level 38.70 m 0D
Equipment JCB 3CX No. Struck Behaviour Coordinates 939.67 me
Stability Sides stable Not encountered during excavation 1086.13 mN
Logged by DJLS
Checked by
Remarks

Form 2/0

Project
Forge Lane Former Steelworks, Thornhil L,

Trial Pit Record

Dewsbury

@ Exploration Associates Kirklees u.8.C.

Contract 129148

Trial Pit TP1A




C Dimensions : 2.75mx0.75m A Orientation
i Orientation : NE e Reduced
Level
. 6L — A 8 C 0 39.71
¥ E 2 L
1.0 - — 38.71
H =1 .
2.0 — 2 — 37.71
| 30 —— [ 36.71
il 1 End of Trial Pit at 3.00m. -
i ] : -
40 — [ 3571
Strata ‘ Samples and Tests
Depth (m) {No. | Description Dﬁgt}h Type| Results
re 0.00-0.60 | 1 MADE GROUND:Thin turf onto angular cobbles of brick with a little black
i sandy gravel of ash
E.u
J 0.60-0.90§ 2 MADE GROUND:Compact light brown sandstone cobbles and boulders
[
i 0.90-3.001} 3 MADE GROUND:Grey,dark grey,light brown clayey angular gravel and cobbles 1.00{ 8
I of mudstone and sandstone,occasional boulders of brown sandstone(up to
P 350mme¢ ) . .
= Below 2.00m:dark brown weakly cemented in places
f At 2.70m:locally light grey with occasional black gravel of coal
Date of Excavation 23/06/99 'Groundwater ' Ground Level 39,71 m OD
Equipment  JCB 3CX No. Struck Behaviour Coordinates 928.71 me
Stability Slight spalling from 0.30m Not encountered during excavation 1014 .32 mN
Logged by DJLS
Checked by
Remarks
Bk See key sheet
= and appendices
@ for explanations. ] Form 2/0
T . - Project Contract 159148
Trial Pit Record Forge Lane Former Steelworks,Thornhill,
- Dewsbury Trial Pit
. . : I 1
@ Exploration Associates Kirklees M.8.C. TP2A
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Dimensions : 3.00mx0.80m A Orientation
D B —m—
Orientation : SW

C Reduced

Level

GL — A B C D — 38.58
: l :

1.0 — ) — 37.58

20 —] — 36.58

30 —] i _‘*- - S . 35.58
1 End of Trial Pit at 3.00m. C

40 — [ 34.58

Strata

Samples and Tests

Depth (m) |No. | Description

D?ﬁ)h Type| Results

0.00-0.50 | 1 | MADE GROUND:Rough grass onto dark brown, reddish brown,grey brown sandy

angular fine to coarse gravel and occcasional cobbles including brick and
occasional slag

At 0.50m:sandstone blocks(Face D)

0.50-1.70¢ 2 Firm to stiff grey brown slightly sandy CLAY with some subangular fine to
coarse gravel including sandstone

1.70-2.75 | 3 Firm grey silty CLAY with a little fine and medium gravel.Locally mottled
dark grey,becoming soft sandy with depth

2.75-3.00 | 4 Brown,grey brown slightly clayey silty fine medium locally coarse SAND

0.30] 8

See key sheet
and appendices

Date of Excavation 23/06/99 Groundwater Ground Level 38.58 m OD

Equipment JCB 3CX No. Struck Behaviour Coordinates 1018.00

Stability Spalling from 2.75m 1 2.75 Seepage 1110.48
Logged by DJLS
Checked by -

Remarks

Form 2/0

for explanations.
Project

Trial Pit Record Forge Lane Former Steelworks,Thornhill,

Dgwsbury
Exploration Associates Kirklees M.8.C.

Contract 129148

Trial Pit TP3A




c 3 Dimensions : 3.20mx0.80m 5 [j 5 Orientation
: | 8 ——
D Orientation : WNW C Reduced
Level
. 6L — A B c 2 38.19
i : ! :
1.0 — 2 — 37.19
2.0 — — 36.19
E - 3
': End of Trial Pit at 2.60m. E
3.0 _— — 35.19
4.0 —] L 34.19
Strata Samples and Tests
Depth (m) |No. | Description D?nagh Type| Results
0.00-0.20 {1 Rough grass and vetch onto brown sandy TOPSOIL
0.20-1.501| 2 MADE GROUND:Dark grey brown,grey sandy angular fine to coarse gravel 1.20 | B
including ash,brick and occasional green glass fragments
1.50-2.101 3 Firm to stiff brown sandy CLAY with a little subangular to subrounded fine
to coarse gravel
2.10-2.60| 4 Brown, locally orange brown slightly clayey silty fine to coarse SAND
Date of Excavation 23/06/99 Groundwater Ground Level 38.19 m OD
; Equipment JCB 3CX No. Struck Behaviour Coordinates 1057.59 mE
& Stability Spalling from 0.20m and 1 2.50 Seepage 1077.49 N
T 2.10m
Logged by DJLS
» Checked by
; Remarks
" See key sheet
and appendices-
for explanations. Form 2/0
f ‘ Project Contract
R . 129148
Trial Pit Record Forge Lane Former Steelworks,Thornhill,
L " Dewsbury
. . . : Trial Pit
s @ Exploration Associates Kirklees M.B.C. TPaA




Dimensions:  2.70mx0.75m Orientation

Orientation : NW C Reduced
Level
GL — A ( B < 0 38.14
L
E 3 -

1.0 — [ 37.14

2.0 — L 36.14

3.0 —] — R _ — 35.14

7 End of Trial Pit at 3.00m. C

40 —1 L 34.14
Strata Samples and Tests
Depth (m) [No.| Description D‘a%h Type| Results
0.00-0.20 1 1 Rough grass and briar onto brown sandy TOPSOIL with a little gravel of

brick
0.20-0.30¢ 2 MADE GROUND:Grey ashy hardcore
0.30-0.70} 3 MADE GROUND:Brown,grey brown fine and medium sand with occasional brick
0.70-3.00| 4 Brown, light brown sandy subrounded fine to coarse GRAVEL and cobbles 2.00 8
Date of Excavation 23/06/99 Groundwater Ground Level 38.14 m 0D
Equipment JCB 3CX No. Struck Behaviour Coordinates 1003.33 mE
Stability Slight spalling from 0.70m 1 2.50 Damp 994.95 mN
2 2.75 Seepage
Logged by DJIS
Checked by
Remarks
See key sheet
and appendices
for explanations. . Form 2/0
Project - |Contract 139148

Tna' Pit Record Forge Lane Former Steelworks,Thornhill,

Dewsbury - -
Exploration Associates Kirklees M.B.C. Trial Pit TPSA
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Dimensions : 3.00mx0.75m Orientation
Orientation : NW

C Reduced

A Level
GL — B c > 37.69
1.0 — — 36.69
2.0 — L 35.69
3.0 —] ) __:_g. I _ —[— 3469

7 End of Trial Pit at 3.00m. -

40 —1 [ 3369

Strata

Samples and Tests

Depth (m) |No. | Description

D?{gt)h Type | Results

0.00-0.70| 1 Rough grass,cinquefoil,dogrose,vetch and briar onto brown sandy TOPSOIL
with a little angular fine to coarse gravel of brick and metal

0.70-2.80 | 2 MADE GROUND:Soft black silty locally peaty? clay with occasional gravel
including brick.Occasional black fibrous vegetable matter.Odourous.Locally
blue spent oxide

2.80-3.00| 3 Grey silty fine to coarse SAND

2.00| B

2.80 | WX4

Date of Excavation 23/06/99 Groundwater Ground Level 37.69 m 0D
Equipment JCB 3CX No. Struck Behaviour Coordinates 1066.23 mE
Stability Spalling from 2.80m 1 2.80 Ingress.Slight sheen on water 998.43 mN
Logged by DJLS
Checked by -
Remarks

See key sheet
and appendices
for-explanations.

Form 2,0

Project
Forge Lane Former Steelworks,Thornhill, -

Trial Pit Record

Dewsbury

@ Exploration Associates Kirklees M.B.C.

Contract 129148

Trial Pit TPBA




' * Dimensions : 6.60mx0.75m 5 A Orientation
s | B —
P Orientation : SW T Reduced
. Level
17 GL — A B c 2 37.91
. 1.0 — — 36.91
7o ] C
2.0 — — 35.91
1 End of Trial Pit at 2.40m. r
30 — See sketch section for details — 34.91
40 — L 33.91
Strata Samples and Tests
B Depth (m) {No. | Description D?r?nt)h Type| Results
%T\ 0.00-0.10 | 1 Rough grass including vetch and hawthorn scrub onto brown sandy TOPSOIL
1 with rootlets
3 0.10-2.00 | 2 MADE GROUND:Grey brown,orange brown.slightly clayey subangular fine to 1.20| B
re coarse gravel including brick,timber and sandstone(up to 150mmx400mme)Rare
gl orange brown slag
ik At 1.50m(chainage 1.50m)concrete slab with abundant brick cobbles
E‘T“ 0.80-2.401 3 MADE GROUND:Soft black very silty clay with some red brick.Slight odour
[ At 2.20m(chainage 2.10m)concrete slab(chainage 2.00m to 5.70m)
ﬂx 0.80-2.20 1 4 Brown clayey fine and medium SAND grading to silty slightly clayey fine to
by coarse sand(chainage 3.60m -6.60m)
Date of Excavation 23/06/99 Groundwater Ground Level 37.91 m OD
Equipment JCB 3CX No. Struck Behaviour Coordinates 1038.57 mE
”ﬂ‘ - Stability Stight spalling from 2.20m 1 1.50  Seepage/ingress 1000.32 mN
; 2 2.20 Seepage/ingress
i Logged by DJLS
- Checked by
e Remarks
3id See key sheet
: and appendices
j for explanations. : Form 2/0
T Project Contract
o ; : 129148
‘H ; Trial Pit Record Forge Lane Former Steelworks,Thornhill,
pewsbury Trial Pit
@ Exploration Associates Kirklees M.8.C. TP7A
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Dimensions : 3.20mx1.20m 5 Orientation
Orientation : N C Reduced
Leve
6L — A B c 0 37.73
= { 3
10 —] [ 36.73
] 2 C
2.0 —] F— 35.73
] 3 C
30 —1 P - S— —— 3473
] End of Trial Pit at 3.00m. C
4.0 —1 L 33.73

Strata

Samples and Tests

Depth (m) |No. | Description

Depth
Ug) Type| Results

0.00-1.00 | 1 MADE GROUND:Undergrowth including nettles,rose bay willow herb,thistles

onto demolition rubble including masonry,reinforced concrete(up to
150mmx2000mm¢) timber, metal ,brick, rope and hawser

1.00-1.30 2 MADE GROUND:Grey,dark grey silty clay with a little vegetable matter

1.30-3.00| 3 MADE GROUND:Soft black very.silty clay,odourous with occasional black

vegetable matter and a little fine to coarse gravel

2.70 | wx3

Date of Excavation 23/06/99
Equipment JCB 3CX
Stability Spatling from 1.00m

Groundwater
No. Struck Behaviour

1 1.10  Seepage/ingress.S.W.L. 2.70

Ground Level 37.73 m OD
Coordinates 1081.91 mE
1025.51 mN

Logged by DJLS
Checked by

Remarks

See key sheet
and appendices
for explanations.

Form 2/0

Trial Pit Record

@ Exploration Associates

Project

Forge Lane Former Steelworks,Thornhill,
Dewsbury
Kirklees M.B.C.

| Contract 129148

Trial Pit TP8A




A

o Dimensions : 4.90mx0. 80m Orientation
. SW

Orientation : C Reduced
Level
GL — A B 2 D — 39.61
2.0 — [— 37.61
. 4.0 -*E [ 3561
1 End of Trial Pit at 4.80m. L

‘ 60 — See sketch section for details — 33.61
8.0 —I L 3161

Strata : Samples and Tests

Depth (m) [No. | Description Dﬁ%h Type| Results

0.00-3.60 | 1 MADE GROUND:Undergrowth including nettles,rosebay willow herb and sycamore | 0.00 | wx4
saplings onto brown,dark grey brown fine to coarse sand with some 0.50| 8
subangular fine to coarse gravel and cobbles including brick,ash and
timber.Abundant rootlets/turf in places.Occasional tree trunks,parallel to
slope(150mmeg)

At base of slope:single iron rail(3.60m from top of slope)

0.00-0.50| 2 MADE GROUND:Firm grey brown brown clay with subangular fine to coarse
gravel including sandstone .

3.60-4.80| 3 Brown clayey fine and medium SAND
Below 4.00m:less clayey fine to coarse

Date of Excavation 23/06/99 Groundwater Ground Level 39.61 m OD
Equipment  JCB 3CX No. Struck Behaviour Coordinates 1100.30 mE
Stability Slight spalling,severe 1 1.70  Seepage(measured from bench) 993.67 mN
spalling in brown sand
Logged by DJLS
Checked by
Remarks Water sample taken from gravel pit
See key sheet
and appendices ) :
for explanations. Form 2.0
Project Contract 159148

Trial Pit Record

Forge Lane Former Steelworks, Thornhill,

Dewsbury

@ Exploration Associates Kirklees .8.C. TrialPit  1pga
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Dimensions : 4.70mx0.70m A

O . .
D B8 —1
O ientation : SE

C Reduced
) A . Level
6L — 8 c = 38.19
1.0 — — 37.19
§ ] L
2.0 —] - 36.19
] End of Trial Pit at 2.60m. L
3.0 — . . — 35.19
1 See sketch section for details -
40 —1 L 34.19
o Strata Samples and Tests
- Depth (m) |No. | Description ) D?ﬂgt)h Type| Results
V 0.00-1.20| 1 MADE GROUND:Rough grass onto black fine and medium sand with some
! subangular fine to coarse gravel and occasional cobbles including ash and
o red brick and timber
‘“ 1.20-2.601 2 Brown slightly clayey silty fine to coarse SAND
a« 0.00-0.70| 3 Pond vegetation onto grey brown grey silty CLAY with occasional vegetable
J matter ) .
i 0.70-0.85| 4 MADE GROUND:Black,mottled orange brown peaty silty clay,slight odour 0.75| B
0.85-1.40{5 Brown slightly clayey silty fine to coarse SAND, locally grey at top of
stratum
jLe
. | Date of Excavation 2370699 Groundwater Ground Level 38.19 m 0D
; Equipment JCB 3CX No. Struck Behaviour Coordinates 1151.16 mE
Stability Severe spalling in sand 1 0.00 Seepage(5) 1005.37 mN
2 2.60 Ingress(2) :
i Logged by DJLS
o ‘ Checked by
' Remarks
u See key sheet
and appendices
for explanations, - Form 2/0
i N Project Contract 120148
M T”al plt ReCOFd Forge Lane Former Steelworks, Thorphilt,

Dewsbury N N
Exploration Associates Kirklees H.6.C. Trial Pt 7p10A
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Sampling Strata
! Casing] Date/ [SPT N . Depth
Depth Type Depthg Wate{ (Cu) Description {Thick%ess) Level Legend
| 25/06 - G.L. [38.81 L
B 1999 MADE GROUND:Grey brown clayeg sub angular - TR I R
- DRY fine to coarse gravel and cobbles including N
K - red brick,occasional rootlets B
- L o.50-1.00 B .
[ 1.50-2.00 B L 150 [37.31
. 5 MADE GROUND:Black,mottled brown sandy clayey r
5 silt with-a little fine and medium gravel L
- including coal and clinker,locally peaty L
[ 2.50-3.00 B 2,50 [36.31
X MADE GROUND:Soft brown mottled black sandy r
i silty clay with a little fine and medium B
- gravel including clinker -
‘ C r 3.10 35.71
: - Brown SAND** C
i | 3.50-4.00 B - 3.40 35.41
i k Brown sandy subrounded fine to coarse GRAVEL N
T and cobbles L
_ 4.50-5.00 B I
ok -
| 5.50-6.00 B :_
. 6.50-7.00 B ;“
i: I -
| 7.50-8.00 B ‘_
. 8.50-9.00 B -
+ [ r
i ;
[ 9.50-10.00 B At 9.50m:very sandy N
1t | Equipment: ; ; : Groundwater L ‘
i quip Cable percussive boring rig No. Struck  Behaviour Sealed ggggg?naﬁggl ??581(;1“ oD e
| 1 3.40 3.00m in 20 mi N 7 ™
Borehole Dia (mm) Casing Dia (mm) ’ Rose to 3.00m in mns °
n 150 to 11.00m 150 to 10.50m Drilled by DH
: Logged bg DJLS
j; : : Checked by
L&
i Remarks Water added to assist boring throughout
Hard strata from 9.30m to 9.50m(%hour) and 10.80m to 11.00m(%hour)
‘ Piezometer installed,tip at 10.50m,sand reponse zone from-3.50m to 11.00m
: See key sheet
' 14 ] and appendices
; — § forexplanations. , Form 1/0
(r Project Contract 129148
% BOTEhOle Record Forge Lane Former Steelworks,Thornhill,
s TR Borehol
{ . . irklees M.B.C. orehole
@ Exploration Associates 1A(1 of 2)
[ )
[
‘ i
[




Sampling Strata

Casing| Date/ |SPT N - Depth
Depth TyPe | Depth | Water (Cu) | Description (Thickness)| Level
25/06

(See previous sheet:GRAVEL)

10680-11.00 B 10.50 |28.31
3.

+ Weathered grey,orange brown SILTSTONE
11.00 10.50| 4.50

11.00 |27.81

End of Borehole.

:illlll(llixlllllllllltull

‘4lll[|lllllllllllIl'l(blIllllllllllllll!llilllllIlll|(’(JIll\lll‘llllllt!‘illl(ikllll!‘llli!ll‘\llvll

Illll]llll‘lll(llllllllll’llllllllosIlllllillll!lclllll]l6lt[(lll]llllllll(

Equipment: cable percussive boring rig | Groundwater

No. Struck Behaviour Sealed ggggg?nggggl ??Sglér‘? ® mE
H 1004.97 mN
Borehole Dia (mm) Casing Dia (mm)
T ] 150 to 11.00m 150 to 10.50m Drilled by  DH
i Logged bg DJLS
L Checked by
) Remarks
. 1 | See key sheet
=4 | and appendices
for explanations, ‘ _ Form 1/0
iy Project Contract
Iy 129148
L BOI’GhOle Record Forge Lane Former Steelworks,Thornhill,
w | K5 rRroct Borehol
. . irklees M.B.C. orehole
‘ o @ Exploration Associates ' 1A(2 of 2)




_ Sampling Strata
0 Casing| Date/ [SPTN . Depth
. Depth Type Depthg Wate{ (Cu) Description v (Thickpness) Level Legend
i — 24706 ] — G.L. |37.70 I
) B 1999 MADE GROUND:Scrub onto black clayey fine to r x
- DRY coarse sand with some subangular fine to B f
- coarse gravel including brick,coal and N :
. 0.50-1.00 B ) occasional pockets of grey silty clay - i
v L - L .
. [ 120 (36,50 )
© E 1.50-2.00 B Soft brown,mottled light srey,black very o SRS N
B sandy CLAY with occasjona rootlets(Possible - ——] 878 fesy
N made” ground) C — ] [ Y
' 3 - R aE
- - — T e L
ik - — oJa%e
! i - T s
.k [ 230 [35.40 f5e
'" L 2.50-3.00 B ] _ _ * e
o B Grey brown silty clayey fine and medium SAND r ni‘gg-
G - - 55:7
. L 3.00 |[34.70 %
. i - 202 3
- Brown fine to coarse SAND with some R e
3 subrounded fine to coarse gravel N
|- 3.50-4.00 B -
B o
o F - Geh e
Pk x ST
. 4.50-5.00 B Below 4.50m:grading to sand and gravel and L !iai_"f
oL cobbles N AENCEy
Lo : (ke
b - B eo‘i,:nmf;%;%?
l a - 553%2533;
X B 522 B2
b C b
|- 5.50-6.00 B B :
N i ;
i &y
" 6.50-7.00 B - 5
, E - ﬁz.?:% i
- 7.60-7.70 B - 7.60  |30.10
- 2.00 W r 7.70 30.00
- 7.70 7.60| 2.00 Weathered grey SANDSTONE L
R e Y N AR SR o Borahalal T :_
Equipment: 3 H 3 Groundwater G 7.70 oD
auip Cable percussive boring rig .| No. Struck Behaviour Sealed ng?g?né%gl ?0517.0%] mE
3.0 0 979.98 mN
. .00 t . i 0 mi N
4 Borehole Dia (mm) Casing Dia (mm) ! Rose to 2.00m in 20 mins ° )
e 150 to 7.70m 150 to 7.60m Dritled by DH
1 Logged bg DJLS
i Checked by
| ]
4 Remarks Water added to assit borin? throughout
Hard strata form 7.60m to 7.70m(%hour) i
: 50mm¢ slotted standpipe installed,slotted section and gravel filter from 1.50m to 7.70m
See key sheet .
id | andap endices
i for explanations. Form 1/0
| Project ‘ Contract 129148
i BOTGhOle Record Forge Lane Former Steelworks,Thornhill,
Li Dgwi?ury Borehol
Kirklees M.B.C. orehole
1 . -
@ Exploration Associates 2A(1 of 1)

Iy



Sampling Strata _
Casing| Date/ | SPT N . ept '
Depth Type Depthg Wate{ (Cu) Description (Th[i]ckpngss) Level Legend
B 23/06 . . L G.L. [37.72 e
B 1999 MADE GROUND:Black slightly clayey sandy fine - R
- DRY to coarse gravel including ‘ash,rare slag i — —
- grading to clayey gravel N
| 0.50-1.00 B C
» - S50
B L PES,
B - By
-~ 1.50-2.00 B At 1.50m:occasional vegetable matter - :%Z:%
; r gdg:
N :" ;:E:
[ L $5°
[ L s
. 2.50-3.00 B N %8%%5
; - g
B o ;3
n / - 333
. 3.50-4.00 B L 3.40  [34.32
- MADE GROUND:Soft black very silty clay with r 1
- some subangular fine to coarse gravel,locally [ 3
- peaty L 4.00 33.72 i-
- Dark grey sandy subrounded fine to coarse N -—E‘E
 4.50-5.00 B GRAVEL T Pl
- 2.00 W N 222
B ks
[ 5.00| 2.00 R ¥
L 5.00 24/06 L
- 5.00( 2.00 »
- [ 5.20 32.52
 5.50-6.00 B Brown fine to coarse SAND with some L <
R subrounded fine to coarse coarse gravel r o
. 6.50-7.00 B Below 6.50m:clayey sandy gravel - . :E
- . o
- - : b
[ 7.50-8.00 B L 7.50 30,22 PR
- Weathered grey,mottled yellow brown SILTSTONE r S;;SS
N recovered as stiff silty clay B XX X X x
 8.50 8.501 B.00 | L 8.50  [29.22 |Exxix
X End of Borehole. A
Equipment: : : ;g | Groundwater
quip Cable percussive boring rig No. Struck  Behaviour Sealed ggggg?ngi\égl %5227$ 0D o
1 3.40 R 2.00m in 20 mj N 100190 ™
Borehole Dia (mm) Casing Dia (mm) ' ose to 2.00m in mns °
150 to 8.50m 150 to 8.00m Drilled by DH
Logged bg DJLS
Checked by
Remarks 50mm¢é standpipe installed,slotted section and gravel filter from 1.00m to 7.50m
See key sheet
and appendices
for explanations, Form 1/0
Project Contract
. 129148
Borehole ReCOrd Forge Lane Former Steelworks, Thornhill,
Dgwaltaury M.B B hol
’ . R Kirklees M.B.C. orenhole
@ Exploration Associates 3A(1 of 1)
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Sampling Strata
Casing| Date/ | SPT N - Depth
Depth Type Depthg Wate{ (Cu) Description (Thisk%ess) Level Legend
N 23/06 ] . - G.L. |[38.63 o
i 1999 MADE GROUND:Scrub,compact ash and brick fill** [ T I R
- DRY - i
. 0.50-1.00 B N I E
i - 0.60 38.03 i
- MADE GROUND:Firm brown,orange brown sandy N
N (_:la\( with a little fine to coarse gravel -
i including sandstone and brick N
[ 1.50-2.00 B r
[ 2.50-3.00 B .
i T 3.20  |35.43
[ 3.50-4.00 B Soft grey,mottled dark grey silty locally :.
B peaty CLAY r
[ 4.50-5.00 B =
- . 5.00 [33.63
E Weathered grey MUDSTONE/SILTSTONE N
[ 5.50-6.00 B -
[ 6.00 S.001 | e L 6.00  [32.63
B End of Borehole. I
quip Cable percussive boring rig No. Struck  Behaviour Sealed Egg\;g?nlés\égl ?85831?1 op e
g 4 o 1108.43 mN
Borehole Dia (mm) Casing Dia (mm) No groundwater encountere
150 to 6.00m 150 to 5.00m Drilled by DH
Logged bg DJLS
Checked by
Remarks Water added to asist boring throughout
Piezometer installed,tip at 4.70m,sand response zone from 3.20m to 5.00m
See key sheet
and appendices
for explanations. : Form 1/0
Project Contract
129148
BOI’QhOle Record Forge Lane Former Steelworks,Thornhill,
D?wﬁ?ury M.B Borehol
. . Kirklees M.B.C. orehole
Exploration Associates 4A(1 of 1)




Sampling Strata
t Casing| Date/ | SPT N . Depth
o Depth Type Depthg Wate{ (Cu) Description (Thickpness) Level ; Legend
L 23/06 ] - G.L. [40.40 e
B 1999 MADE GROUND:Scrub onto brown slightly clayey - R
- DRY sand\( suban?u{ar fine to coarse gravel and N o
A cobbles including sandstone,brick and mudstone I i
i - 0.50'1.00 B | !;
o z |
N : | iL
B - oy e
- r ag";";h"q’é
- A - 238
‘ [ 1.50-2.00 B Below 1.50m:sandstone cobbles L ;éu:: [8583
. F - 2 o]
! [ - Fees! o35
. - SR
 F - Sl
' B = aﬂ::n; ui’:
X C 2.30 {38.10 ‘;Ji:gf
[ 2.50-3.00 B L ik e
- MADE GROUND:Dark grey,black clayey sandy - 5
3 subangular fine to coarse grave including r hﬂ;gg'g"g’;%;
! B sandstone,mudstone and coal grading to N 5% & o::;:‘
- gravelly clay - Fod] e &
cBod oo
' : - S
: - et
i B %0 o
Le I 3.50-4.00 B - 3.50 36.90 ,,;?,52 40
i ' MADE GRQUND:Firm orange brown,mottled grey, N 5";%% ,3:5"
[ black silty clay with some subangular fine'to [ ;a%:f]'g £
P » coarse gravel including sandstone,brick and - a‘;:ger?'%%
R rare coal = n}gugéi:%ﬁ
3 B QEO:FJ‘ ey
- C 235 ]
) | 4.50-5.00 B Below 4.50m:occasional cobbles of grey and L Eredl Led
i i yellow brown sandstone N g 2t
- - Eaily
[ r %284 o]
i — - G
L : Eh
I X o . 5 |
.. |- 5.50-6.00 B - 5.40  |35.00 L |
e | 4o W . . o F | B
o - Soft to firm grey,grey brown, light grey silty [ Fo%d %
; 3 CLAY with occasional cobbles of sandstone L 5373 &
b - 5.90 34.50 ;??g.s
: B o %283 &
i F Brown fine to coarse SAND and subrounded fine [ ol
R to coarse GRAVEL L ks |3
! L 6.50-7.00 B — 3
T L B
A N 25 d
. r Ey
irr L %2
A — = ;‘;‘5
F - 7.30 33.10 ; "
¢ | 7.50-8.00 B _ — 750 32.90 [llod
I Grey silty SAND** r X % x X x
= Weathered rey SILTSTONE recovered as L SE;S;
re b gravelly clay N XX % X x
A ¥ R
i’* » - XX XXX
B4 1. 8.50-9.00 B - X .
i - r ool
L r N Axxxx
o F - SRR
[ 9.50 D30 | e - 9.50  |30.90 f[XiiXi]
B End of Borehole. C
17 | Equipment: cable percussive boring rig | Groundwater Ground Level  40.40 m oD
i P No. Struck Behaviour Sealed | coordinates 937 .25 mE
- 1 6.00 R 4.50m in 20 mi N 10917 ™
. . . to 4. i o
Borehole Dia (mm) Casing Dia (mm) ose to man mins
150 to 9.50m 150 to 9.30m Drilled by DH
Logged bg DJLS
Checked by -
. Remarks - Water added to assist boring throughout
- Hard strata from 9.30m to 9.50m(1hour) )
E 50mm¢ standpipe installed,slotted section from 1.50m to 7.50m,gravel filter from 1.00m to 7.50m
See key sheet
and appendjces
3 for explanations. : ) : Form 1/0
Project Contract
129148
BorehOIe Record Forge Lane Former Steelworks, Thorphill,
Dgwi%ury M.B.C B hol
. . Kirklees M.B.C. orenole .
@ Exploration Associates 5A(1 of 1)




ENCLOSURE B
| Laboratory Test Results
Sheet

Results of Chemical Analyses TES Report No.
] CL992494

TES Report No.
W/EXR /993625

Results of Swelling Potential Tests
L ’ [CRCL Tables 3 and 4
Guidelines for Contaminated Soils
; "Netherlands" Classitication

Drinking Water Standards

129148 Forge Lane Former Steelworks, Thornhill, Dewsbury, Kirklees Metropolitan Council
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TEST REPORT
SOIL SAMPLE ANALYSIS

_ TESTING

TESTING
No.1252
No.1l411

o TES Report No. CL/992494

‘§ Site: Forge Lane 129148

Exploration Associates
Unit 18
Deeside Industrial Estate
il _ Welsh Road
L Deeside
i _ CH5 2LR

.. The 16 Samples described in this report were scheduled for analysis by
. TES Bretby on Wednesday, 14 July 1999. The analysis was completed
i+ by Friday, 30 July 1999. .

v Tests marked as 'not UKAS accredited' and any opinions or
4. 1interpretations expressed herein are outside the scope of any
H UKAS accreditation held by TES Bretby laboratories.

The following tables are contained in this report:

. Table 1 Sample Descriptions
Table 2 Main Analysis Results

Farieiyiag

|

i On behalf of

It TES Bretby :_ i Date of Issue: 30/07/99
i J Elstub Project Co-ordinator
7
ie
L
§
I
Ak
i
i ' . . ‘
§ Tests marked 'not UKAS accredited' in this report are not .included
f in the UKAS Accreditation Schedule for our laboratory.
%, TES Bretby accepts no responsibility for the samgling related to the above resulcts TES Bre tby
L . Report 992494
i TES Bretby, PO. Box 100, Burton-on-Trent, DE150XD  Telephone: 01283 554400 Fax: 01283 5544722 Control Page
r TES Bretby is a division of Environmental Services Group Limited Registered in England Number 2830501 | Sheet 1/ 1
5 L '
|3t




TEST REPORT
SOIL SAMPLE ANALYSIS

TESTING
-— Exploration Associates No.1252
Unit 18 ' ' No.1411
.. Deeside Industrial Estate :
i ’ Welsh Road TES Report No. 992494
;e Deeside
CHS 2LR
. Site: Forge Lane 129148
Page ID No. Depth (m)
No Assessed Area EFS/CL |Sample from + to Description
i 1 |129148 9917860|B/H / 1/A | 1.50| 2.00|BHIA 1.5-2.0
;“ 1 ]12914s8 9917856 |B/H / 1/A 2.50] 3.00|BH1A 2.5-3.0
(7 1 |129148 9517863 |B/H / 2/A | 0.50| 1.00|BH2A 0.5-1.0
i1 1 |129148 9917868 ' B/H / 2/A | 1.50| 2.00|BH2A 1.5-2.0
- 2 [129148 9917857|B/H / 2/A | 2.50| 3.00|BH2A 2.5-3.0
i 2 |129148 9917867|B/H / 3/a | 1.50| 2.00|BH3A 1.5-2.0
2 |129148 9917858 /B/H / 3/A | 3.50| 4.00|BH3A 3.5-4.0
g& 2 1291438 9917862 /B/H / 4/A | 3.50| 4.00|BH4A 3.5-4.0
1
i 3 |129143 9917864 |B/H / 5/A | 2.50| 3.00|BH5A 2.5-3.0
3 (1291438 3917859 /B/H / 5/A | 5.50| 6.00|BHS5A 5.5-6.0
3 |129148 9917861|B/H / 5/A | 6.50| 7.00|BH5A 6.5-7.0
3 [129148 9917865|T/P / 4/A | 1.20 TP4A 1.2
4 129148 9917853 |T/P / 6/A | 2.00 TP6A 2.0
} 4 |129148 9917854 |T/P / 8/A | 1.50 TP8A 1.5
,é 4 129148 9917855|T/P / 9/A | 0.s0 TP9A 0.5
- 4 |129148 9917866 |T/P / 10/A | 0.75 TPL1O0A 0.75

sy

Date of Issue: 30/07/99

Tests not marked 'not UKAS accredited’' in this report are not included
i in the UKAS Accreditation Schedule for our laboratory. i
TES Bretby accepts no responsibility for. the sa wling related =o the above results TES Bretby

i1 Report 992494
L Table 1
[ 9 .

TES Bretby, PO. Box 100, Burton-on-Trent, DE13 0XD Telephone: 01283 534400 Fax: 01283 554422 Sheet 1/ 1

TES Bretby is a division of Environmental Services Group Limited Registered in England Number 2880501




U

TEST REPORT

SOIL SAMPLE ANALYSIS UKAS
TESTING
TESTING
Exploration Associates No.1252
Unit 18 ; No.1411
Deeside Industrial Estate : No.1253
Welsh Road TES Report No. 992494
Deeside
CH5 2LR
Site: Forge Lane 129148
Customer reference B/H B/H B/H B/H
1A 1 A 2 A 2 A
Depth (m) 1.50 2.50 0.50 1.50
. to 2 to 3 to 1 to 2
Date logged 14/07/99 14/07/99 14/07/99 14/07/99
TES Bretby ID Number CL/9917860|CL/9917856 CL/9917863|CL/9917868
UKAS accredited Test No.|CL/9917860|{CL/9917856 CL/9917863|CL/9917868
Arsenic ICPSSS11 62 36
Cadmium ICPSSS11| <1 <l
Chloride WSLM1 17 13
Chromium (total) ICPSSsS1l1l) 20 15
Chromium (VI) WSLM6 <0.1 <0.1
Copper ICPSSS11 35 25
Lead ICPSSS11 55 42
Loss on Ignition % CA3 13.7
Mercury ICPSSS1l| <0.5 <0.5
Nickel ICPSSS1l 23 19
pH units WSLM3 5.7 7.6
Phenol Index WSLM4 <0.5 <0.5
S04-- (H20 sol) mg/l ICPWAS46 1600 700
Sulphide ICTSCN28| <1 <1
Zinc ICPSSS1l 102 58
not UKAS accredited CL/9917860|CL/9917856 CL/9917863|CL/5917868
Boron. <0.5 <0.5
Elemental Sulphur 33 34
Organic Matter % 1.8
[Selenium (MS) 0.60 <0.50

Results expressed as mg/kg Air Dried unless stated otherwise
504 Analysis not conducted in accordance with BS1377
Water Soluble Sulphate on 2:1 water:soil extract

Date of Issue: 30/07/99

Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditation Schedule for our laboratory.

TES Bretby accepts no responsibility for the sampling related to the above results

TES Bretby, PO. Box 100, Burton-on-Trent, DE15 0XD Telephone: 01283 554400 Fax: 01283 554422
TES Bretby is a division of Environmental Services Croup Limited Registered in England Number 2880301 ‘ Sheet 1/ 4

TES Bretby

Report
Table

992494
2




TEST REPORT
SOIL SAMPLE ANALYSIS

Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditation Schedule for our laboratory.

TES Bretby accepts no responsibility for the sampling relaced =o

TES Bretby, PO. Box 100, Burton-on-Trent, DE15 OXD Telephone: 012383 534400 Fax: 01
TES Bretby is a division of Environmental Services Group Limited Registered in England N

the above results

283 554422

umber 2880301 |

TES Bretby
Report 99249

Table

! Sheet

2
2/ 4

TESTING
77 Exploration Associates No.1252
Unit 18 No.1l411
:¢ . Deeside Industrial Estate ' No.1253
" Welsh Road TES Report No. 992494
i Deeside
CH5 2LR
r Site: Forge Lane 129148
Customer reference B/H B/H B/H B/H
. 2 A 3 A 3 A 4 A
P Depth (m) 2.50 1.50 3.50 3.50
i . to 3 to 2 to 4 to 4
L Date logged 14/07/99 14/07/99 14/07/99 14/07/99
‘s TES Bretby ID Number CL/9917857 |CL/9917867 CL/9917858 CL/9917862
UKAS accredited Test No.|CL/9917857|CL/9917867 CL/9917858|CL/9917862
Arsenic ICPSSS11| 6 27 4
’ Cadmium ICPSSS11| <1 <1 <1
! Chloride WSLM1 <12 <12 37
Chromium (total) ICPSSsil| 15 12 33
! Chromium (VI) WSLM6 <0.1 <0.1 <0.1
e Copper ICPSSS1l| 1s 13 25
Lead ICPSSS11l) 25 29 42
| Mercury ICPSSS11| <0.5 <0.5 <0.5
B Nickel ICPSSS1l 18 23 35
PAH (screening) PAHSCUV 41 »
. pH units WSLM3 7.3 6.8 5.9
. Phenol Index WSLM4 <0.5 <0.5 <0.5
_é S04-~ (H20 sol) mg/l ICPWAS46 87.8 327 1359
i Sulphide ICTSCN28| <1 <1 <1
i Zinc ICPSSS1l 43 53 91
Lk not UKAS accredited CL/9917857 |CL/9917867 CL/9917858|CL/9917862
Boron. <0.5 <0.5 <0.5
Elemental Sulphur <20 240 140
Organic Matter % 13.6
Selenium (MS) <0.50 <0.50 <0.50
Results expressed as mg/kg Air Dried unless stated otherwise
S04 Analysis not conducted in accordance with BS1377
Water Soluble Sulphate on 2:1 water:soil extract
Date of Issue: 30/07/99

4]




TEST REPORT _
SOIL SAMPLE ANALYSIS R

! , TESTING
.77 Exploration Associates No.1252
i Unit 18 No.1411
Deeside Industrial Estate ’ No.1253
Welsh Road TES Report No. 992494
Deeside
) CH5 2LR
I Site: Forge Lane 129148
- Customer reference B/H B/H B/H T/P
5 A 5 A 5 A 4 A
Depth (m) 2.50 5.50 6.50 1.20
. to 3 to 6 to 7
i Date logged 14/07/99 14/07/99 14/07/99 14/07/99
§ TES Bretby ID Number CL/9917864|CL/9917859 |CL/9917861|CL/9917865
UKAS accredited Test No.|CL/9917864|CL/9917859|CL/9917861|CL/9917865
Arsenic : ICPSSS11 1 <3 3
Cadmium ICPSSS1l <1 <1
Chloride WSLM1 28 31
Lu Chromium (total) ICPSSS1l 28. , 15
- Chromium (VI) WSLM6 <0.1 <0.1
I Copper ICPSSS11 21 9
: Lead ICPSSS1l 33 20
i Loss on Ignition % . CA3 47 22.8
b Mercury ICPSSS1l <0.5 <0.5
! Nickel ICPSSS1L 30 25
e PAH (screening) PAHSCUV . 86
. pH units WSLM3 6.5 7.1
0 Phenol Index WSLM4 <0.5 <0.5
il S04-- (H20 sol) mg/1 ICPWAS46 256 46.2
i Sulphide ICTSCN28 <1 <1
ff Zinc ICPSSS1l 71 57
E not UKAS accredited CL/9917864|CL/9917859 |CL/9917861|CL/9917865
1 Boron. <0.5 <0.5
Elemental Sulphur 48 <20
Selenium (MS) <0.50 <0.50

_ Results expressed as mg/kg Air Dried unless stated otherwise
i S04 Analysis not conducted in accordance with BS1377
: Water Soluble Sulphate on 2:1 water:soil extract

Date of Issue: 30/07/99

Tests marked 'not UKAS accredited' in this report are not included

7z in the UKAS Accreditation Schedule for our laboratory.

5 : TES Bretby accepts no responsibility for the sampling related to the above results TES Bretby
v . , Report 992494
i TES Bretby, PO. Box 100, Burton-on-Trent, DE15 0AD Telephone: 01283 554400 Fax: 01283 334422 Table 2

[ TES Bretby is a division of Environmental Services Group Limited Registerad in England Number 2880501 Sheet 3/ 4
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TEST REPORT

SOIL SAMPLE ANALYSIS

TESTING
Exploration Associates No.1252
Unit 18 No.1411
Deeside Industrial Estate ' No.1253
Welsh Rocad TES Report No. 992494
Deeside
CHS5 2LR
Site: Forge Lane 129148
Customer reference T/P T/P T/P T/P
6 A 8 A 9 A 10 A
Depth (m) 2.00 1.50 0.50 0.75
Date loéged 14/07/99 14/07/99 14/07/99 14/07/99
TES Bretby ID Number CL/9917853|CL/9917854|CL/9917855 CL/9917866
UKAS accredited Test No.||CL/9917853|CL/9917854|CL/9917855 CL/9917866
Arsenic ICPSSS11 71 111 78
Cadmium ICPSSS1l| <1 <1 <l
Chloride WSLM1 47 97 21
Chromium (total) ICPSSS1l 24 29 25
Chromium (VI) WSLM6 <0.1 <0.1 <0.1
Copper ICPSSS1l 65 . 48 42
Lead ICPSSS1l 98 78 72
Mercury ICPSSS11| <0.5 1.0 <0.5
Nickel ICPSSS11| 27 28 23
PAH (screening) PAHSCUV 415
pH units WSLM3 6.6 8.1 4.8
Phenol Index WSLM4 0.7 2.0 0.7
S04-- (H20 sol) mg/1l ICPWAS46 1840 464 1610
Sulphide ICTSCN238 7 6 <1
Zinc ICPSSS11 195 93 100
not UKAS accredited CL/9917853|CL/9917854 CL/9917855|CL/9917866
Boron. <0.5 <0.5 <0.5
Elemental Sulphur 480 1500 <20
Organic Matter % 46 .4
Selenium (MS) 0.68 0.97 0.80
Results expressed as mg/kg Bir Dried unless stated otherwise
S04 Analysis not conducted in accordance with BS1377
Water Soluble Sulphate on 2:1 water:soil extract
Date of Issue: 30/07/99

Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditation Schedule for our laboratory.

TES Bretby accepts no responsibility for the sarpling related =z the above results

TES Bretby, PO. Box 100, Burton-on-Trent, DE13 0XD Telephone: 01283 334400 Fax: 01283 554722

TES Bretby is a division of Environmental Services Group Limited Reyistersd :n England Number 2880301

TES Bretby

Table
Sheet
{

2
4/ 4

Report 992492]




TEST REPORT
WATER SAMPLE ANALYSIS

TRESTING

Amended Report | No.1252
TES Report No. W/EXR/993625

Site: FORGE LANE

Exploration Associates
Geotechnical House

Unit 18

Deeside Industrial Estate
Deeside

Flintshire

CHS5 2LR

The 7 Samples described in this report were scheduled for analysis by
TES Bretby on Tuesday, 13 July 1999. The analysis was completed
by Tuesday, 27 July 1999. ,

Tests marked as 'not UKAS accredited' and any opinions or
interpretations expressed herein are outside the scope of any
UKAS accreditation held by TES Bretby laboratories.

The following tables are contained in this report:

Table 1 Sample Descriptions
Table 2 Main Analysis Results
Tables of Volatile Organic Compounds (7 Pages)

On behalf of

TES Bretby : Date of Issue: 27/07/99
J Elstub Project cCo-orainator

Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditaticn Schedule for our laboratory. TES Bretby
TES Bretby accepts no responsibilicy Zor the sampling related to the above results. (Report Number
W/EXR/993625
TES Bretby, PO. Box 100, Burton-on-Trent, DEIS OND - Telephone: 01283 534400 Fax: 01283 354427 Control Page
TES Bretby is a division of Enviconmental Services Group Limited Registered in England Number 2880301 t Sheet 1/ 1




TEST REPORT
WATER SAMPLE ANALYSIS

: TESTING
-~~~ Exploration Associates No.1252
Geotechnical House Amended Report
L Unit 18 TES Report No. W/EXR/993625
: Deeside Industrial Estate
Deeside Client: EXPLORATION ASS.
Flintshire Site: ~ FORGE LANE
CHS5 2LR
LI Page|ID No. Sample
G No |W/EX/ Date
i 1 |9915867|TP 6A @ 2.80m
rr 1 |9915868|TP 8A @ 2.70m
; 1 [9915869|TP 9A @ 0.00m
1l |9915870|BH 1A @ 3.00m ’ 25/06/99
2 19915871 |BH 2A @ 2.00m 24/06/99
gj 2 |9915872|BH 3A @ 2.00m 23/06/99
e 2 |9915873|BH 5A @ 4.50m 23/06/99
)
L5
E
Date of Issue: 27/07/99
g“ Tests marked 'not UKAS accredited' in this report are not included
- in the UKAS Accreditation Schedule for our laboratory. ' TES Bretby
E TES Brecby accepts no responsibilicy fcr zhe sampl:ng related to the above results Report Number
L , [—W/EXR/993625
] TES Bretby, PO. Box 100, Burton-on-Trent, DE15 OXD ekphom 01283 554400 Fan: 01283 354422 Table
- TES Bretby is 1dnmon of Environmental Services Group Limited Registered in England Number 2880501 [ Sheet 1/ 1 |
i
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TEST REPORT
_WATER SAMPLE ANALYSIS

TESTING
No.1252

-~ ExXploration Associates
Geotechnical House Amended Report
Unit 18 TES Report No. W/EXR/993625
Deeside Industrial Estate :
Deeside Client: EXPLORATION ASS.
Flintshire Site: " FORGE LANE
CHS5 2LR
Sample reference Sample 01|Sample 02 Sample 03|Sample 04
Sample Date- 25/06/99
TES Bretby .ID Number W/EX/.. 93915867 9915868 9915869 9915870
UKAS accredited Test No.|| 9915867 9915868 9915869 9915870
pH units WSLM3 7.2 7.2 7.1 7.0
Nickel as Ni (Dissolved) ICPPWW13|| <0.02 <0.02 <0.02 <0.02
Chromium as Cr (Dissolved) ICPPWW13| <0.02 <0.02 <0.02 <0.02
Chromium (Hexavalent) WSLM6 <0.01 <0.01 <0.01 <0.01
Cadmium as Cd (Dissolved) ICPPWW13|| <0.01 <0.01 <0.01 <0.01
Copper as Cu (Dissolved) ICPPWW13|| <0.01 »0.01 <0.01 <0.01
Lead as Pb (Dissolved) ICPPWW13|| <0.03 <0.03 <0.03 <0.03
Zinc as Zn (Dissolved) ICPPWW13|| <0.01 <0.01 <0.01 0.02
Arsenic as As (Dissolved) ICPPWW13| <0.03 <0.03 <0.03 <0.03
Ammoniacal Nitrogen as N AMMKA40 <0.2 <0.2 3.8 <0.2
Phenol Index as C6HSOH WSLM4 <0.05 <0.05 <0.05 <0.05
i not UKAS accredited 9915867 9915868 9915869 9915870
‘*llBoron as B (Dissolved) 0.09 0.15 0.10 0.10
Mercury as Hg (Dissolved) 0.0001 0.0001 <0.0001 <0.0001
Selenium as Se (Dissolved) <0.001 0.001 <0.001 <0.001
Results expressed as mg/l unless stated, for the sample as received
- Sample 01: TP 6A @ 2.80m
Sample 02: TP 8A @ 2.70m
Sample 03: TP 9A @ 0.00m
Sample 04: BH 1A @ 3.00m
Date of Issue:

P ——

iy

Tests marked 'not UKAS accredited' in this report are not included

in the UKAS Accreditation Schedule for our laboratory.
TES Bretby accepts no responsibility for the sampling related to the above resulcsy.

TES Bretby, RO. Box 100, Burton-on-Trent, DEISUXD Telephone: 01283 554400 Fax: 01283 354472

TES Bretby is a division of Environmental Services Group Limited Revistered in Encland Number 2880301
A v O o '
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TEST REPORT
WATER SAMPLE ANALYSIS

TESTING
.~ Exploration Associates No.1252
? Geotechnical House Amended Report
b ~ Unit 18 TES Report No. W/EXR/993625
Deegide Industrial Estate
Deeside Client: EXPLORATION ASS.
Flintshire Site: ~ FORGE LANE
CHS 2LR
Sample reference Sample 05|Sample 06 |Sample 07
° ||Sample Date 24/06/99 |23/06/99 |23/06/99
TES Bretby 'ID Number W/EX/.. 9915871 9915872 9915873
UKAS accredited Test No.| 9915871 9915872 9915873
PH units WSLM3 7.0 7.1 6.8
Nickel as Ni (Dissolved) ICPPWW13|l <0.02 <0.02 <0.02
Chromium as Cr (Dissolved) ICPPWW13|| <0.02 <0.02 <0.02
Chromium (Hexavalent) WSLM6 <0.01 <0.01 <0.01
Cadmium as Cd (Dissolved) ICPPWW13|| <0.01 <0.01 <0.01
] Copper as Cu (Dissolved)  ICPPWW13 0.01 <0.01 <0.01
ﬁﬁ Lead as Pb (Dissolved) ICPPWW13| <0.03 <0.03 <0.03
. |[2inc as zn (Dissolved) ICPPWW13| <0.01 <0.01 0.06
Eé’ Arsenic as As (Dissolved) ICPPWW13| <0.03 <0.03 <0.03
3 Ammoniacal Nitrogen as N AMMKA40 <0.2 <0.2 1.2
7 |Phenol Index as C6H50H WSLM4 <0.05 <0.05 <0.05
g not UKAS accredited 9815871 9915872 9915873
7 ||[Boron as B (Dissolved) 0.07 0.07 0.16
_ |[Mercury as Hg (Dissolved) <0.0001 <0.0001 <0.0001
- Selenium as Se (Dissolved) <0.001 <0.001 0.001
‘7 Results expressed as mg/l unless stated, for the sample as received
;|| Sample 05: BH 2A @ 2.00m
" Sample 06: BH 3A @ 2.00m
“y» Sample 07: BH 5A @ 4.50m
i
Lk Date of Issue: 27/07/99
i Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditation Schedule for our laboratory. TES Bretby
TES Bretby accepts no responsibility for the samgling related to che above resulcrs. Report Number
W/EXR/993625
TES Bretby, PO. Box 100, Burton-on-Trent, DEI5 0XD Telephone: 01283 554400 Fax: 01283 554422 Table "2
TES Bretby is a division of Environmental Services Group Limited Registered in England Number 2880301 || Sheet 2/ 2
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EXPLORAM ON ASSOCIATES
Gregsons Building, Northumberland Yard, Ease Howdon,
Wallzend, Tyne & Waar NE28 0QD.

K E IFT T Telephone: Tyneside (0191) 263 3303,

Fax: (O191) 262 3690.
DETERMINATION OF SWELLING POTENTIAL QF FILL MATERJAL.
Tested in accordapce with tlie in-hguse method 12

Job Number : 539206

Report Number ; 12309/1/sp
Client : Exploration Associates Sample Number : 12309/1
Address Unit 18 Date Required : 10/08/99
Deeside Industrial Estate
Deeside, Clwyd Date Received : 26/07/99
" Site : Forge Lane Date Tested : 02/08/99
Requested By : M Nuttal Sampled At : Site
Sampled By : Unknown
Sample Description :Building Rubble
' TP3A@0.30m
Bulk Density (Mg/m”) 1.73
Moisture Content (%) 23%
Dry Density (Mg/m) 1.4]1
Elpased Time of Test (hour) 73
Percentage of Swell (%) -0.05
Cormnments :
Checked By :

— Date: 1.8 49
(slpnature)

(print)

Approved Signatory On behalf of the Materials Laboratory Sug’cnn’sor.

Page of
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: ENXPLORATION ASSOCIATES
Los , Gregsons Building, Norchumberland Yard, East Howdon,
- Wallsend, Tyne & W'zar NE28 0QD.

- T RT ‘[ Tz:l:phone:Tync:Zde_- Z191) 263 3303.

Fax: (01917 743 3690,

DE WVIINATI FSWELLINGP NT F L MATERIAL.
Tested jn accordance with the in-house method 12

Job Number : 539206 Report Number : 12309/2/sp
Client : Exploration Associates Sample Number : 12309/2
Address:  Unit18 Date Required : 10/08/99
Deeside Industrial Estate
1 Deeside, Clwyd Date Received : 26/07/99
) Site : Forge Lane - Date Tested : 02/08/99
Requested By : M Nuttal : Sampled At: Site
é . Sampled By : Unknown
! Sample Description :Building Rubble
. TP7TA@1.20m
I
1 Bulk Density (Mg/m") 2.00
. Moisture Content (%) 21%
re ' Dry Density (Mg/m”) 1.65
1 Elpased Time of Test (hour) .| 73
Cb s .
’ Percentage of Swell (Vo) 1.46
Comments :
'
Checked By : __ Date: _ \L-5.49
= (signaturc)
J (pring) a
17 Approved Signatory On bebalf of the Materials Laboratory Supervisar.
L
|
[
L Page of
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[.C.2.C.L. 53/83 (Secsnd Zdizien): TAELE 1 TENTATIVE "TRIGGZR CONCINTRATIONS™ FOR SELECTED INCRGANIZ
CONTAMINANTS .

CCNOITICNS
1. This table 1s 1avalid if reproducec without the conditions and footmotes. -
2. A1l values are for Rncantrations detarmined on "spot” samples based on an adequata si<a investigazicn

carTried out prior to davelopmarns:, Tray do mot apply T2 analysts of averaged, bulked cr compestad
samples, roOr o sites which have already been devaloped. All procosed values are tentative.

3. The lower values 1n Group A are simtlar 5 the limits for matal coatent of sevage sludga agplied o
agricultural land. 3(h). The values {in Group 8 are thesa abowe which phytaxicity 1s possibla,

' If all sanole values ara balow tha threshold Socantraticns then the sita may ba regarded as
upcontaminated as far as tha Razards from thesa cntamicants arw concarned and develoomens may procesd.
Abcve thesa coocentrations, remedial ac-ion may 58 needed, espaciaily if tha Santaminaticn is seill
centinuing.  Above the action Socartrations, remedial actica wiil ba required or tha fcrm of
devalopment changed. :

i Trigger Camcantrazicas
! (ms/%g) air driec soil) !
5 Contaminants Plarred Usas I Thresrald| Aczicn ;
i ] :
| Grouo A: Conzaminants which may 00Se hazarss g health ;
Arsanic Comeszic Gardens, Allotmencs 10 = i
Parks, Playing Fields, Open Spaca 49 =
1 Cacmium Oomestic Gardens, Alletments 3 =
{ Parks, Playing Fialds, Cpen Spaca 1S =
hromium (hexavaienz)(1) Domestic Gardans, Allotmencs 25 =
Parks, Playing Fields, Ooen Space
| Chromium (fotal) Comeszic Cardens, Allowmencs 620 =
i Parks, Playing Fieids, Cpan Scace 16Ca x
i -
J Lasad Comestic Gardens, Allctrencs S50 ) =
; Parks, flaying Fialds, Cpen Scace 20Ga f =
Hercury Comestic Gardens, Allowmancs 1 = j
Parks, Playing Fiaids, Cpan Space 2a =
' [ ,
] Seienium Comestic Gar<ens, Allowmencs 3 f = '
Parks, Playing fFialds, Cpen Soace 5 [ !
j i |
{ Grouc 3: Conzaminants which are ONVISIS®IC DUt rot rormaily hazacos <o Realsh fj
, Boron (water-solubie) (3) Any usas where plants are o be grown {2, 5) 3 * )
; = = - [ x |
| Copoer (4, 3) Any uses wiare plants are <5 ba gro~n (2, §) i 30 |
| i
f Hickel (4, 3) Any usas whrers plarts are o be grown (2, 5) 70 = ’
Zirc (£, 3) ANy usas where plants are <o ba srown (2, 5) 3Ga = f
{
NOTES:
= Acticn concentratiors ~ill be seecified {in the rext edizicn of 1.C.R.C.L. 53/43.
1. Solubla hexavalent chromium extracted Sy O.1m ZC7 az 37°C; soiuziza adjuszed to =i 1.0 i7 3ixalire

subsTances prasant,

2. The soil pH value is assumed =5 b2 about 5.5 amd should be raincasmed aT this vaiue. i° 2 o

the toxic effects ard the uprtake
2 Cecermined by stardard ADAS mecied (soiusie in hos wazer),

Total concentratians (exzractable oy 3C./RC30, ).

s

S. The chytotoxic effecs of ooper, rickel and
thcsa appticabia o tha "worst-casa'; Fryiotoxic may occur at
sails.  In neuzral or aikalice S01is phy=ctoxic affeces are unlikaly at ithese corcantraczians.

Tirc may be addizive.  The trigger vaiues Given here are
= hese cmacentraticns in achd, samcy

iants and i1S ¢rowTh may ~ost be

3. Grass is more resistant o phytotexic effac=s znan MCST other o
adversaly arfectad ac thesa cancantrations

IxTract From "Guidance on Assessmenz arc l2ceve’coment of Contaminatec Larc'. Inzer-Decartmenzal Commtzzze on

=@ Redevelooment of Concaminasad Larc. 1LCLRLCLL. 35733, Second Zdiirza, Juiy 1337

Contract

Contamination Standards

Figure

Exploration Associatas
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1.C.R.C.L. '53/83 (Secmnrd €dizion): TASLE 4 TEINTATIVE "TRIGGER CONCINTRATIONS™ FCR CONTAMINANTS ASSOCIATIO WITH
FCREER (CAL CARBCNIZATICN SITES

CONOITIONS
s 1. This table 13 {nvalid if reproduced without the canditicns and foctmotas.
Pl
il L 2. All values are for concentrations datarmined on "spot” samples tasad on an adequata sita investigazion
: carried out prior to development. They do ot apply a analysis of averaged, bulked ar composited
samples, nar to sitas which have already been deveicped.
7 3. Hany of thesa values are praliminary and will require updating. They should not be applied wizhout
Db referencs to tha curTent edition of the report "Probiems Arising from tha Oevelapment of Gas Works and
Similar Sites”.
i
4. If all sample values ara balow the threshold concantraticns then the site may be regarded as
: uncontaminated as far as the hazards {rom thesa ccntaminants ares concsrned, and develapment may
: proceed. Above thesa concentraticns, remedial aczicn may be reeded, especially if the coatamipaticn is
still continuing. Above the action cormcentraticns, remedial actica will be required or the form of
? devalecomant changed.
[ - . .
Trigger Concentrations
. . (mg/%g) air dried soil)
Contaminants Planned Uses Threshoid [ Aczian
o FPolyaromatic Comestic gardens, allotments, 3Q Seole]
hydrocarbons (1, 2) play arsas. )
£r
o ; Landscased areas, buildings, 1060 100C0
B ] hard cover.
| Phenols Camestic gardens, allotmencs. 3 200
Landscaped arsas, buildings 3 1cca
- hard cover.
frea cyanida Domestic gardens, aliotments 25 500
Tandscaped areas.
2uildings, hard cover, 1CQ SCa
Carplex cyanices Comestic gardens allicumerts. 250 1CCa ’
Landscaped arsas. 250 30CO
Buildings, hard covar, 2530 NL
Thiocyaratae (2) A1l progosed uses. ' 30 NUL
Sulphate Comestic Gardens, allowmentzs, 2Cc0 10cca
landscapad areas.
Bu1ldings (3). 2660(3) $0000( 3)
|
Hard cover. 20Ca NL
Sulphide A1l propesed uses. 25 10C0
¥ Sulpbur A1l proccsed uses. xca 200C0
Acidity (pd less than) Comestic gardens, allownents, oHS A3
landscaced arsas.
Buildings, hard czver. NU NL
NJTES
NL: No limits set as the contaminant does no: pesa a garzicular hazarz Yor this usa.
(M Used here as a marker for ccal tar, for analytical reassns. Se2 "Froblems Arising from the
Redevelogmenz of Gasworks and Similar Sizes" Anmex Al
. (2) See "Provlems Arising from the Redeveiooment of Gaswcrks and Simtiar Sites” for details of amalyzical
: mezhocs.
& (3) Sew also 3RE Digest 2350: Concreta in sulphaze-bearirg sails and gronrc=atar.
Extract ¥rom "Guidamce on Assessment and Redevelopmens of Lard”.  Inzer-Cepgarwmenczal Commiczes G0
tha ledevalooment of Contaminated land. [.C.R.C.L. 3 Juiy 16387. '
[ T Project Contract
, Contamination Standards ’
L . ) : - Figure
l @ Exploration Associates ‘

B
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Cuidélihes— for Contaminated Sojls -

Suggested Range of Values (mg kg'l on air dried

soils, except for pH : —

[ Parameter Typical Slight Contamin | Heavy -| Unusually

1 Values-for | Contamin- -ated Contamin | Heavy
Uncoatam ation ‘ -ation Contamin-
-inated ation

pH (acid) - 8.7 5-6 - 4-5 2-4 >2

pH (alkali) 7-8 8-9 g-10 10-12 >12

Antimony 0-30 30-3 50-100 100-500 >300

Arsenic 0-30 30-50 50-100 100-500 >300

Cadmium 0-1 1-3 3-10 10-50 >50
Chromium 0-100 100-200 200-500 500-2500 >2500 .

. Copper (available) 0-100 100-200 200-500 | 500-2500 2500

e Lead - 0-500 500-1000 | 1000-2000 | 2000-1.0% >1.0%

’ |l Lead (available) 0-200 200-3500 500-1000 | 1000-5000 >3000
N Mercury 0-1 ©1-3 3-10 10-50 >50
| Nickel (available) 0-20 20-50 50-200 200-1000 >1000

Zinc (available)’ 0-250 250-500 500-1000 | 1000-5000 >5000
Zinc equivalent 0-250 250-3500 500-2000 | 2000-1.0% >1.0%
Boron (available) 0-2 2-5 5-50 50-250 >250
Selenium 0-1 1-3 3-10 10-50 >30
Barium 0-300 500-1000 | 1000-2600 | 2000-1.0% >1.0%
Beryllium 0-5 5-10 10-20 20-30 >50
i Manganese 0-500 500-1000 | 1000-2000 | 2000-1.0% >1.0%
Yanadium 0-100 100-200 200-300 500-2500 >23500

x Magnesium 0-500 500-1000 | 1000-2000 | 2000-1.0% | >1.0%

/ Sulphate 0-2000 2000-3000 | 5000-1.0% 1.0-5.0% >35.0%
L Sulphur (free) 0-100 100-3500 | '500-1000 | 1000-5000 >3000
. Sulphide 0-10 10-20 20-100 100-500 >3500
Cyanide (free) 0-1 I-5 5-30 50-100 >100
Cyanide tocal 0-5 5-25 25-250 250-500 >3500
: Ferricyanide 0-100 100-500 | 500-1000 | 1000-3000 >3000
1T Thiocyanate 0-10 10-30 50-100 100-500 >2500
Coal Tar 0-300 500-1000 | 1000-2000 | 2000-1.0% >1.0%
Phenol -1 2-5 5-30 50-250 .250 l

Toluene extract 0-5000 5000-1.0% 1.0-5.0% | 5.0-25.0% >23.0%
Cyclohexane ’
| extracc 0-2000 | 2000-5000 | 5000-2.0% | 2.0-10.0% >10.0% |

o ———

Extrace from

£
L.}

xsu‘g
J, ?Contamination Standards

:
.

Project

"Site Investigations and Materials Problams" -
Proceedings of Conference on Reclamacion of Contaminaced Lzn
Society of Chemical Industry
e R T Kelly, 1980

Contract

!Figure

|
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vulue ahove wlicn

there s need for further investigarin

& Swandards adopred oy e /V('//rl'l‘/uln/j'/})f soil contaminanis: 4. reference valie below which Saily are probaby

1 Imrnn/mu;‘,,,,,(,‘/_~ R,

n: Covalue above which o clean-up’is inedicated ( from Moen eral (ref. 5 3y )y

: Substance Concentration in sail: Concentration in groundwyer:
mg/Rilogram dry weight g/ ,
L : "
A B C A B c
“Metals Cr 100 350 800 20 50 200
Co 20 50 300 20 50 - 1200
B Ni 50 100 500 20 50 200
: Cu 50 100 500 20 50 200
Zn 200 500 3000 50 200 800
As 20 . 30 50 10 30 100
Mo 10 40 200 5 20 ol4
Cd | . 5 20 ! 23 10
Sn 20 50 300 10 30 130
Ba 200 400 2000 50 100 500
Hy 0-3 2 10 0-2 0-3 2
Pb 50 150 600
[noreanic NH (a5 N) - - - 200 1000 3000
pollutants F (total) 200 400 2000 300 1200 4000
1 CN (total frec) [ 10 100 5 30 100
F CN (lotal complex) 5 30 500 10 50 260
k‘l“ S (total) 2 20 200 10 100 3oy
Br (total) 20. 50 300 100 500 2000
{7 PQ (as P) - - - 50 200 oA
5t Aromatic Benzenc 0-01 0-3 5 0-2 [ 3
' compounds Ethyl benzene 0-05 5 50 05 20 © 60
Toluene ‘ 0-05 3 30 0-5 15 50
L Xylene 0-05 5 50 0-5 20 60
Phenols 0-02 | 10 0-5 15 50
Aromatics ((lotal) 0-1 7 70 ! 30 100
o7
BB
T
1y
‘ Naphthalene 01 3 50 Q-2 / 30
Anthracenie 0l 10 100 0-F 2 1o
Phenanthrene 0-1 10 100 0-1 2 [Q
Fluoranthene 0-1 10 100 0-02 | .j
Pyrere 0-1 10 100 0-02 | ?
Benzo(a)pyrene 005 I 10 0-01 0-2 "
Total PCAs I 20 200 0-2 10
Chlornated organic | Aliphatic chlodnated 0-1 5 50 ! {0 59"
{Tormpounds compounds (individual) 3 70
Aliphatic chlorinated 0-1 7 70 [ t5
Ly compounds (total) . ; 5
Chlorobenzenes (individual) 0-05 | ] 0-02 0-5 z
T Chlorobenzenes (total) 0-03 2 20 0-02 | i.)_
, Chlorophenols (individual) 0-01 05 b] 0-0! O'l} ;
=5 Chlocophenols (total) 0-01 l 10 0-01 O'_J) |
Chlorinated PCA (total) 0-05 I 10 0-01 0'; 1
PCB (total) 0-C5 ! 10 001 0-2 0
EOCI (toral) 0-1 8 80 I L5
‘Pesticides Organic chlodnated (individual) 0-1 0-5 S 0-05 O‘% L
17 Organic chlordnaled (total) 0-1 ! 10 Cl 0-3 5
Pesticides (lotal) 0-1 2 20 01 !
e— B 5
Other ' Tetrahydrofuran 0-1 4 ¢ 0-5 20 98
Mut idi 0-1 2 20 0-S 10 s
g}: utants Pyndmc - < 20 50
i Tetrahydrothiophene 0-1 5 20 O'§ . 50
Cyclohexanone 01 6 00 0-5 _I)g <0
Styrene 0 5 50 0-5 G 150
rr Fuel bly 100 300 10 4 1
O 100 1000 5000 20 200 600

L Mineral oil
rlM
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The Water Supply (Wager Quaiity) Regulatons 1989 list 1 :otad of 56

PAAEETS. For each pararveter 1

prescnbed concentrasion or value 's given. Thus refates to the maxiroum o¢ minimum concentration which
Must not be exceeded. The table besow should be wsed in conjunction with the ¥zter Supply (Water Quatity)

* Regulations 1989,
Parameters Expression Cooceaaanan or value
’ of reuln (Maximum 'mbess ochervise stxted )
Colour | mg/l>Casale 10
Turbudity (including suspended soiids) Formaza aurbidity i
unuts
Odour {induding hydrogen sulphrae) Diluoon Jumber 3 225°€C
Taste | Diluoon aumber Ja25C
Temoerature DR € 25
Hydrogen -on | 2H riue 3.3 (5.5 minmum)
< Muciviy i en 1500 21 10°C
Lunde i Gyl ] 00
Caldum | G ayl { 250
Total hardness ] Camygl >0 {minimum)
Allalimiry ! HCOy me/! 30 {mugimura)
Sulpnate [ 50, me;] 250
Magnesium [ Mgyl | 30
Sodium i N2 mg/l | 150
Poassium | o/l 12
Ory rrsidues | my/1 1500 {after 2rying xt 180°C)
Nitrate ] N0y g/l 30
Nitnte ! NOr my/l 2.1
Ammoawm (1mmons mnd ons) | NHy mz/l | 0.5
+ Kieldahl airogen ! Nl | 1
Oxudizability (permanganate vaine) ' 02 g/l | 5
Towl orzanic arson ; Cmgld | No negrubant inaeise over B
} =1 sormaily observed
Dissolved or emulsidied hydro-carbons | <fer i ]
extraction with petroleum sther): minesal auls | wyl ‘ lo
Phenols i CHOH szl ! 2.3
Surtictangs | uge! 0
| (23 laurvl suichate) !
Aluminium | Aegrl | 0
froa i oyl | 00
Manganese i Mnougd | 30
Copper [ Cavg:l | 3000
Znc i Zaug'l | 5000
Phosphorus i 2uyrl | 1200
Fuoride ! Fugl ] 1300
-t P Agswl | i0
Kvx'mc i As oyt | 39
Cxdmum : Clug! - 5
Cramide i | Clug/l - | 3
Chromwum : | 39
Mercury : I i
Nickel i | 0
Lead ] |- 50
Antimony’ ] | i0
Selenium ' | 10
Boron ; | too
Barium : ] 1000
Pesticides and ~hated producs. i
1) individual substances ! pel 0.
b) total substances (i) | 0! 2.5
Polyeydic aromacc hvdrocirsons (i) i pgl ) 9.2
8enzo 3.4 ayrene i ng'! | 10
Tetrachloromethane i gt | 3
Tachloroethene [ vg i 1 i
Tetrchioroethene [ pel | 10
Substances extzcable in chioroiorm I my T dry residue !
Towl oiiforms i aumber G0 ml J
Faecal coliforms | number; 100 my N
Faecal streptococd | number/i0mi b
Sulphite-ceducing dostndia | number0ml <i
Caloay counts aumber ! 2 1t No signdent incrase

2°Cor 37°C

0ver 2t sormaily observad

(1) The sum of the de

tecied concerrations of individual substances

(i) The sum of the deteced nenaations of Juoranthene, Senzo 3.4 fuornthens

benzo 11.12 uoranth

S

ene, benzo 3.4 pyrene, benzo 1,12 serylene and indeno {!,23-d) pyrene

tandards for _
g water quality

Exploration Associates

Project Contract




ENCLOSURE C

Drawings

Site Location Plan

Exploratory Hole Location Plan (Not to scale)
showing approximate extent of gravel pit 1933

Exploratory Hole Location Plan

Drawings

N

[O9]

129148

Forge Lane Former Steclworks, Thornhill, Dewsbury. Kirklees Metropolitan Council
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ENCLOSURE D
General Notes

These notes, which accompany the ground investigation report, are intended to assist the user of the
factual information contained in the report. They point out some inevitable shortcomings for any ground

investigation and do not constitute o disclaimer responsibility for the results obtained by the ground
investigation specialist.

I The information in this report is based on the ground conditions cncountered during the ground
investigation work and the results of any ficld and Taboruatory testing. Borehole and/or trial pit logs
describe the ground excavated at their specilic locations and should not be regarded as representative
ol the ground as a whole.

2. Site investigations are performed by this Company in general accordance with the recommendations
in BS 3930(1981) "Code ol Practice for Site Investigations”. The testing of soils, rocks and aggregates
generally follow the recommendations of BS 1377 (1990) "Methods of test for soils for civil engineering
purposcs’, the International Socicty of Rock Mechanies (Brown, 1981) "Rock churacterisation, testing
and monitoring, ISRM suggested methods”, and BS 812 (1975) "Mcthods of sampling and testing of
minceral aggregates, sands and fillers”. respectively.

3. The primary purpose ol ground investigation borcholes and trial pits is to probe the stratified
sequence of rock and/or soil. From the results of these probings no conclusions should be drawn
concerning the presence, size. lithological nature and numbers per unit volume ol ground of cobbles and
houlders in soil types such as alacial Gl (houlder clay).

4 When cable pereussion boring techniques are used in superlicial und drift deposits some mixing of
thin-layed soils inevitably oceurs. 11 strong randomly-oceurring picees of rock are encountered in soil
material-then the rock may cither be pushed aside or be penctrated and broken up in which cuse the
arisings that arc recovered may not be indicative of the nature of the material in situ.

5. Rotary drilling techniques may sometimes be used for drilling through superlicial deposits and rocks
i order to provide a very general indication of the nature of the ground. When open-hole methods have
been used for the ground investigation the deseription of the ground is based on the cuttings recovered
from the flushing medium and the rate of progress in advancing the hole. Desceriptions of strata and
the depths of changes in strata may not be accurate under these conditions.

0. Groundwater conditions noted during boring may be subject to change through scasonal and/or other
clfects such as, for example, boring and constructional excavation. When a groundwater inflow is
cncountered during boring, work on the hole is suspended, typically for 20 minutes, and any change in
levelis recorded. The groundwater Tevel recorded on resumption of boring may not he natural. pre-
horing standing water level. When piczometers are installed in borcholes (he reported groundwater
levels may also be subject o variation due 1o seasonal and/or other elfects.

7. The factual ground investigation information contained within the ground investigation report should
be used only in its entirety and not for any development project other than the one for which it wus
prepared unless a check has been carricd out on its applicability and permission for its use has been
obtained from the investigator and the person or body which commissioned the investigation,

8. Where the ground investigation report contains an interpretation of the factual information this
nformation must be considered in the context of the stated development proposals and should not be
used in any other context. This nterpretation is provided for the use of the person or body that
commissioned the work and no responsibility will be accepted by the ground investigation specialist il
itis used by any other person or hody,

29048 Forge Lane Former Steclworke, Thormhill, Dewsbury, Kirklees Mctropolitin Couneil 19
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APPENDIX

Monitoring Records

oth February 1997 to 28th November 1997

Porge Lane Former Steelworks, Thorhil. Dewsbury, Kirklees Metropolitan Council



Date 6/2/97 Meteorological and Site Conditions

. Time State of ground: Dry Moist Wet
) Operator g| Wind: Calm DLight Moderate C]Strong

Wind Direction: [ SE-SW '

Cloud Cover: l:]None [:SIight I:}Cloudy Overcast
o Precipitation: :]None Slight Moderate EHeavy

Barometric Pressure (mbars):L 1012 ] Air Temp °C?“

Instrumentation
Details 50mm diameter standpipes in gravel filter
Gl Infra Red Gas Analyser GMI LandsurveyorD GMI Co, PortabIeD
Equipment Used
Others (specify):
it Borehole / Depth of Explosive Co, 0, Depth to Others /
P Instrument  linstallation Gases / CH4 Groundwater |Comments
: (m) (% vIv) (% v/v) (% viv) (m)
1 ' 8.80 0 0.7 16.2 3.13
5 7.20 0] 2.5 14.8 1.90
i 6 6.30 0 0.0 20.1 1.21
' 1 9.70 0. 0.0 19.9 | 0.98
- 12 8.70 0 0.0 20.0 0.72
13 9.00 0 0.0 20.1 0.96

15 11.00 0 0.0 20.1 4.88

iy Remarks

: ! The concentrations of gases recorded above are subject to the accurac
i If concentration accuracies of less than +/- 2%

y. as specified by the manufacturer, of the instrumentation adopted
b undertaken,

are required, it is recommended that gas samples are recovered and laboratory analyses afe
Form 11/1

. o . Project Contract
{7 | Gas Momtormg Record J 127001
Forge Lane Former Steelworks

L . Thornhill, Dewsbury Figure
' Exploration Associates Kirklees M.B.C. G1




- Date 9/4/97 - Meteorological and Site Conditions
Time AM. State of ground: Drv ; Moist [:]Wet

Wind Direction: Lw

Cloud Cover: DNone Slight l:Cloudy :}Overcast
Precipitation: None [:Slight [:JModerate :’Heavy

Barometric Pressure (mbars):,j 1029 ] Air Temp °C:

Instrumentation
Details 50mm diameter pipe in gravel filter

L. Gl Infra Red Gas Ana!yser GMI Landsurveyor7 GMI CO, Portable
. Equipment Used . D

Others (specify):

T Borehole / Depth of Explosive CO, 0, Depth to Others /
i Instrument Installation Gases / CH4 Groundwater |Comments
i {m) (% v/v) (% Viv) (% viv) (m)

. 1 0 1.00 19.3 3.38

5 0 2.2 19.4 2.25

‘;“ 6 0 0 20.9 1.18

e 1 0 W 17.7 1.08

L 13 0 0.0 20.7 1.08

gk

|

Remarks

P
i
i
§L
L

The concentrations o
If concentration accy

f gases recorded above are subject to the accuracy,

as specified by the manufacturer, of the instrumentation adopted
racies of less than +/- 2% are required, it is recomn

My nended that gas samples are recovered and laboratory analyses GT
iE undertaken. Form 11/1
o . ‘ Project [Contract
I Gas Momtormg Record . 127001
13 Forge Lane Former Steelworks
Lk Thornhill, Dewsbury Fi
. . - ' gure
’ @ Exploration Associates Kirklees M.B.C. G2
T )
it




- Date 23/5/97 Meteorological and Site Conditions
Time 1.00pm State of ground: ; X  iDry BMoist [:jWet
t’*"""ﬂ
Operator g Wind: {Calm Light [:IModerate SStrong
L Wind Direction: | ]
P Cloud Cover: I:None :]Slight Cloudy I:Overcast
£ n Precipitation: None I:]Slight I:]Moderate [:Heavy
il Barometric Pressure (mbars):L 1019 7 Air Temp °C:
: Instrumentation
L Details 50mm diameter pipe in gravel filter
L Gl Infra Red Gas Analyser GMI LandsurveyorI GMI co, PortableD
Equipment Used '
P Others (specify):
Borehole / Depth of Explosive COo, 05 Depth to Others /
Instrument Installation Gases / CHy Groundwater |{Comments
(m) (% v/v) (% viv) (% v/v) (m) .
1 0 0 20.5 3.08 (Cover vandalised)
i -
5 0 00.2 18.7 1.93
6 ) 0 0 20.4 1.21
1 0 0 20.5 1.02
L 12 0 0 20.4 0.84 (Valve removed)
[ 13 0 0 20.4 1.00
15 0 0 20.3 4.84
L
Lk Remarks
i The concentrations of gases recorded above are subject to the accuracy, as specified by the manufacturer, of the instrumentation adopted
i If concentration accuracies of less than +/- 2% are required, it is recommended that gas samples are recovered and laboratory analyses a
(] undertaken. e Form 11/1
) sr . Project "~ |Contract
{ Gas Monitoring Record J 127001
it Forge Lane Former Steelworks
s Thornhitl, Dewsbury Figure
Exploration Associates Kirklees M.8.C. G3




e Date 10/7/97 Meteorological and Site Conditions
1 Time 1.30pm State of ground: | X Dry Moist Dwet
Operator g Wind: X Calm l—:’!_ight l:]f\/loderate DStrong
o Wind Direction: | '
e Cloud Cover: [:None :]Slight E Cloudy Overcast
Precipitation: None [:JSIight SModerate DHeavy
Barometric Pressure (mbars): 1008 —, Air Temp °C: ‘:}
Instrumentation
Details 50mm diameter standpipes in gravel filter
Gl Infra Red Gas Analyser GMI LandsurveyorD GMI Co, Portab!e[:’
i Equipment Used ;
! Others (specify):
Borehole / Depth of Explosive COo, 0, Depth to Others /
‘ Instrument Installation Gases / CH4 Groundwater |Comments
- (m) (% viv) (% vIv) (% v/v) (m)
. 1 8.80 0 0 21.0 2.90
5 5 7.20 0 1.0 20.0 1.91
6 6.30 0 0 21.4 1.19
1 9.70 0 0 21.4 0.98
12 8.70 0 0 . 21.3 0.79
13 %.00 0 0 21.0 0.95
15 11.00 0 0 21.1 4.63
iy
Remarks
’ The concentrations of gases recorded above are subject to the accuracy, as specified by the manufacturer, of the instrumentation adopted
Sl If concentration accuracies of less than +/- 2% are required, it is recommended that gas samples are recovered and laboratory analyses a
L undertaken, Form 11/1
) . Project ntr
{ Gas Monitoring Record ! Contract 127001
L Forge Lane Former Steelworks
s Thornhill, Dewsbury Fi
. . . ' igure
@ Exploration Associates Kirklees M.B.C. &




. Date 20/8/97 Meteorological and Site Conditions
Time 2.45pm State of ground: | X Dry [:lMoist DWGI

Operator gL Wind: E:]Calm Light ‘ZModerate EStrong
" 7

Wind Direction: {

tE Cloud Cover: DNone Slight DCIoudy {:]Overcast

(F . Precipitation: [:None l:,slight :'Moderate :lHeavy
g Barometric Pressure (mbars):L 1018 _] Air Temp °C:[:

; Instrumentation
Details 50mm diameter standpipes in gravel filter
Gl Infra Red Gas Analyser GMI LandsurveyorD GMI CO, PortableD
Equipment Used
Others (specify):
Borehole / Depth of Explosive Co, 0o Depth to Others /
Instrument  |Installation Gases / CH4 Groundwater [Comments
(m) (% viv) (% viv) (% viv) (m)
. 1 8.80 -- -- -- -- Vandalised unusable
1 : 5 7.20 0 0.7 18.6
‘ 6 6.30 -- -- -- -- Vandalised unusable
; r 1 9.70 0 0 21.1
L 12 8.70 0 0 21.0
I 13 9.00 0 0 20.8
!A 15 11.00 0 0 21.1
Remarks

The concentrations of gases recorded above are subject to the accuracy, as specified by the manufacturer, of the instrumentation adopted

If concentration accuracies of less than +/- 2% are required, it is recommended that gas samples are recovered and laboratory analyses a
undertaken. Form 11/1

—F—

.. Project Contract
Gas Monitoring Record !

127001
Forge Lane Former Steelworks

Thornhill, Dewsbury Figure
Exploration Associates Kirklees M.B.C.
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o Date 29/10/97 Meteorological and Site Conditions

Time 2.15pm State of ground: [:jDrv Moist :}Wet
Operator Wind: Calm Light SModerate [:jStron

Wind Direction: l 1

Cloud Cover: None [:]Slight I::]Cloudy :]Overcast
Precipitation: None l:jS!ight l::'l\/loderate DHeavy

Barometric Pressure (mbars):l_ 1025 I Air Temp °C::’

j Instrumentation
v Details 50mm diameter standpipes in gravel filter

Gl Infra Red Gas Analyser GMI LandsurveyoD GMI Co, PortableD
Equipment Used

Others (specify):

Borehole / Depth of Explosive CO, 0, Depth to Others /
Instrument Installation Gases /CHy4 Groundwater {Comments
(m) (% v/v) (% viv) (% viv) (m)
1 8.80 -- -- -- -- Vandalised unusable
” 5 7.20 0 0.9 16.0 2.65
6 . 6.30 -- -- -- -- Vandalised unusable
ﬁ 1" 9.70 0 1.3 18.0 1.57
. 12 8.70 0 0 20.0 1.28
¥ 13 9.00 0 0 21.0 1.53
L 15 11.00 0 0 20.1 5.73

Remarks

The concentration

s of gases recorded above are subject to the accuracy,
; If concentration a

as specified by the manufacturer, of the instrumentation adopted

: ccuracies of less than +/- 2% are required, it is recommended that gas samples are recovered and laboratory analyses alTe
e undertaken, : Form 11/1
ol . Project Contract
Gas Momtormg Record / 127001
Forge Lane Former Steelworks
Thornhill, Dewsbury Fi
. . . o gure
Exploration Associates Kirklees M.8.c.
—




. Date 28/11/97 Meteorological and Site Conditions
—; Time 1.45pm State of ground: EjDrv | Moist Wet
. Operator g| Wind: l:]Calm Light - I:JModerate l:jsnong
T . . .
;| Wind Direction: L j '
il
Cloud Cover: I:'None Ejsiight I:ICIoudy Overcast
i Precipitation: DNone :]Siight Moderate :IHeavy
i Barometric Pressure {mbars): 995 j Air Temp °C:{::—‘
;s
: Instrumentation
Details 50mm diameter standpipes in gravel filter
!
Gl Infra Red Gas Analyser GMI LandsurveyorD GMI CO, PortableD
- Equipment Used
1 Others (specify):
| % Borehole / Depth of Explosive CO, 0, Depth to Others /
il Instrument  |Installation Gases / CHg4 Groundwater |Comments
: (m) (% v/v) (% v/v) (% vIv) (m)
1 8.80 -- -- -- -- Vandalised unusable
: 5 7.20 0 2.9 13.6 2.17
6 6.30 -~ -- -- -- Vandalised unusable

L 11 9.70 0 0 20.7 0.66
e 12 | 870 0 0 20.9 0.55

7“ 13 9.00 0 0 20.9 0.88

Lk 15 11.00 0 0 20 F | 5.2

Remarks

lF The concentrations of gases recorded above are subject to the accuracy, as specified by the manufacturer, of the instrumentation adopted
PE If concentration accuracies of less than +/- 2% are required, it is recommended that gas samples are recovered and laboratory analyses a
i undertaken. ’ Form 11/1
. T Project Contract

i1 | Gas Monitoring Record ) 127001

'L Forge Lane Former Steelworks

L Thornhill, Dewsbury Figure

Exploration Associates Kirklees M.B.C.

s
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ANALYSIS RESULTS PAGE | OF 4 PAGES

22 April 1997

Exploration Associates Ltd
Unit 18

Deeside Industrial Estate
Welsh Road

Deeside

CHS 2LR

FAO Tim Downes

TEST REPORT EAD/18732
Dear ‘Sir

Please find enclosed the results of the analyses carried out on the samples
submitted from Forge Lane 12 April 1997.

I trust you will find these satisfactory but should you have any queries please
do not hesitate to contact me. :

Yours sincerely

C V Billings
QUALITY MANAGER

€nc

The aceredited tests were carried out in an UKAS TESTING laboratory, No. 1510. Tests marked * in this certificate are not included in the UKAS Accreditation

schedule for our laboratory. Opinions and interpretations expressed herein are outside the scope of UKAS accreditation. Tests marked S were subcontracted.
Unless otherwise stated, CAS LTD was not responsible for sampling. Information about the test methods and performance characteristics of the tests are available
on request. Unless otherwise agreed, as received soils will be disposed of after 30 days: dried soils after 90 days and waters/leachates after 10 days from issue
of the final report. Soil analysis is carried out on an air-dried and ground test portion of the sample. ’

SCURT, WHELER ROAD. WHITLEY
WEST MIDLANDS CV3 4LA
G1L73 839012 FAX 21203 639700
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