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Watery Road, Wrexham
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44391p2r1

EXECUTIVE SUMMARY

Site Address
Grid Reference

Site Area

Current Site Use

Environmental
Setting

Site History

Hazardous
Installations and
Development
Constraints

Landfill Sites &
Ground Gases

Radon

Geology,
Hydrology &
Hydrogeology

Coal Mining /
Land Stability

Land Off, Watery Road, Wrexham, LL13 7SY (nearest)
E332890, N350391

1.10 ha

The wider site is divided into two halves. The eastern sector has been
developed into a vehicle maintenance garage (Kwik Fit).

The western half is currently undeveloped.

The site is underlain by minor aquifers (drift and solid).

A process ground water abstraction is located at between 324m and 328m
north west of the site boundary.

The north of the site is located within an EA defined Zone 3 flood plain.

Historical maps indicate that the site was occupied by a Mill until ca. 1967
when the main building was demolished and the outbuildings retained. The
site use changed at that time to a Works (oil compound). A former reservoir
and well are located onsite; however they have been partially backfilled with
various materials including (full) steel oil drum containers.

The eastern sector of the site has been subsequently developed for a
commercial (motor vehicle maintenance) use post 2008.

The backfilled reservoir is noted to contain some steel oil drum containers, the
integrity of which is unknown. The well in the northern sector has been loosely
backfilled and may require further investigation/assessment.

A backfilled reservoir has been identified on site and has been designated as
a significant source of hazardous ground gases which could impact receptors
within the proposed development.

Offsite, railway embankments to the west and north are also considered to be
potential sources of hazardous ground gas.

In an area where 5%-10% homes above action limit — Basic radon protection
measures required.

Drift — Northern — Alluvium (clay, silt, sand and gravel), Southern —
Glaciofluvial (sand and gravel)

Bedrock — Etruria Formation, Mudstone

Groundwater — Minor Aquifer

Flood Risk — Zone 3.

Compressible Ground and Subsidence Hazards — No hazard.

Site is located within a coal mining area. A Coal Authority report indicates that
the site is in the likely zone of influence from 1 worked seam at 330m depth
last worked ca. 1900.

A review of geological mapping confirms that there are no recorded coal
seams dipping below the site at such an angle so as to pose a risk to surface
deformation from any collapse.
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Intrusive Ground Investigation

Ground
Conditions

Made Ground

Generally comprised of gravelly sand with some cobbles to a maximum
proven depth of 5.70m bgl.

Drift

Comprised of very soft low strength gravely CLAY underlain by gravelly SAND
(WS104) and loose gravelly SAND underlain by firm medium strength gravelly
CLAY in WS105.

Solid Geology

No solid geological formations were encountered.

Ground Water

A single groundwater strike was observed within WS105 at 3.80m bgl and was
noted to be a slow seepage

Permeability Characteristics
Low — Encia Consulting Report (7344/1) noted an infiltration rate of 0.26m/day
Topography variances

The ground topography is slopes from south to north where a cut along the
northern boundary of circa 4.0m exists.

Contaminated Land Risk Assessment

Human Health

Controlled Waters

Ground Gas

Potable Water
Infrastructure

Elevated concentrations of hydrocarbon compounds (C1-Css) and inorganic
heavy metals have been identified in during the previous Geo Environmental
investigations. The placement of a 600mm cover system in soft landscaped
areas including POS and gardens will remove any viable exposure pathway
associated with the constituents of concern.

REC identified exceedances of both the UK DWS and freshwater EQS values
for the sum of 4 PAHs, Naphthalene, Benzo(a)Pyrene and TPH Cy;-Cgs.

It is noted that the exceedances of the compounds (with the exception of Cyy-
Css) are due to the level of detection being above the Tier | guideline value not
actual detectable exceedances.

The ground gas assessment indicates a low risk (Characterisation Situation 2)
to future site users. This is based on a preliminary assessment; the final
classification will be submitted as an addendum to this report.

It is likely that the identified compounds would indicate that barrier pipe would
be the most likely material type for potable water infrastructure.

Detailed Quantitative Risk Assessment

Detailed
Quantitative Risk
Assessment

The Detailed Quantitative Risk Assessment (DQRA) has concluded that a
steady state system will occur prior to the compounds reaching the Culvert of
River Gwenfro (50m) where natural attenuation has degraded the compounds
to below the conservative former Drinking Water Standards for hydrocarbon
compounds (<10ug/l).
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Geotechnical Assessment

Underground Near surface obstructions were encountered during the site investigation and it
Obstructions is also possible that there exists a significant base to the backfilled reservoir.

Allowable Bearing Bearing capacities in the order of between 50kN/m2 to 100kN/m2 at between
Capacity 1.00m and 2.00m bgl.

Foundation Shallow strip foundations with vibro granular columns for the low rise and 2.5
Options storey residential units.

Soak-away The underlying strata is of low permeability and it is not considered viable to
Drainage discharge surface water to soak away.

Sulphate

Assessment Dl

It is likely that the material excavated from the former reservoir will be
classified as hazardous. Where possible, this material should be treated
Waste onsite.
Classification
Foundation arisings from the remainder of the site are likely to be classified as
inert.

Revised Conceptual Site Model (RCSM)

The Tier | Human Health Risk Assessment has identified concentrations of constituents of concern
that exceed the Tier | screening values for the protection of human health. However the exposure
pathways identified could be mitigated against with the installation of a 800mm cover system in the
areas of retained Made Ground.

The DQRA concluded that there is no risk to the River Gwenfro at the compliance point of 50m from
the site.

The ground gas assessment indicates a low risk to future site users.

Remediation Strategy

A programme of site wide remediation and enabling works has been completed to remove all
historical obstructions and manage materials in such a manner so as to facilitate re-engineering
beneath plots for vibro replacement by stone column to support a shallow reinforced strip foundation.

Site remediation works will be required to remove separate phase hydrocarbon impacted soils (within
former reservoir) and any other potentially hazardous materials that are unsuitable for retention
within the proposed residential development.

Extensive validation testing of made ground will be completed to demonstrate that all material that is
retained on-site is suitable for use and poses no unacceptable level of long term risk to the identified
receptors.

Geotechnically unsuitable material should be treated on-site to ensure suitability for re-use.

Chemically suitable sub soil and topsoil will be required within all areas of gardens and POS, this
would comprise of 650mm sub soil and 150mm topsoil. This material could be site derived through a
soil inversion during the enabling works, or alternatively could be imported during construction phase.

A materials management plan should be devised for the site to ensure that the backfilled reservoir
can be remediated in a regulatory complainant manner. REC would recommend that a watching
brief be undertaken during the site works for any olfactory evidence of hydrocarbon impact in areas
of the site which may not have previously been assessed.
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1.0 INTRODUCTION
1.1 Background

Resource and Environmental Consultants (REC) Ltd have been commissioned by Bellway
Homes (North West) to undertake a supplementary Geo Environmental Investigation at the
subject site off Watery Road, Wrexham. This comprised a detailed review of all third party
reports, regulatory comments and the undertaking additional ground investigation,
specifically addressing the outstanding issues previously raised by the regulatory authorities.

The scope of the ground investigation works comprised seven probeholes with five being
completed as environmental monitoring installations. Subsequent chemical testing, a
detailed quantitative risk assessment of the risk to controlled waters and a geotechnical
reappraisal of the site was also undertaken

1.2 Proposed Development

Bellway Homes intend to construct 36 no residential units across the site with associated
adoptable highways and service infrastructure. REC has been provided with a proposed
development plan which is reproduced at drawing 44391p2/002 in Appendix lII.

1.3  Objectives
The objectives of the Geo Environmental investigation are to:

e Reappraisal of all previous third party reports;

e Factual information on the work undertaken, including desk study information, sampling
location plans and probehole logs;

e A conceptual model identifying potential risks from ground gas/soil/made ground and
groundwater contamination;

e Factual and interpretative information relating to the site investigation, chemical testing,
and provide preliminary recommendations on the most appropriate foundation options;

e A Tier 1 (qualitative) risk assessment; this will compare the concentrations of potential
ground gas/soil contaminants identified against current and appropriate published
guidelines, in relation to identified receptors, e.g. existing/ future end users and site
neighbours;

¢ A Detailed Quantitative Risk Assessment for both Controlled Waters and Human Health,
taking into consideration previous WCBC comments of input criteria; and,

e Updated Remediation Strategy for the site.

1.4 Limitations

The limitations of this report are presented in Appendix .

1.5 Confidentiality

REC has prepared this report solely for the use of the Client and those parties with whom a
warranty agreement has been executed, or with whom an assignment has been agreed.

Should any third party wish to use or rely upon the contents of the report, written approval
must be sought from REC; a charge may be levied against such approval.
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2.0 SUMMARY OF PREVIOUS REPORTS

Three previous Site Investigation reports, one DQRA and one Remediation Strategy were
provided to REC to review as part of the site re-assessment works, these included:

e Environmental Advice Centre Itd Report reference J964/V1/07.2005 (dated February
2005);

e Ove Arup and Partners Itd Geotechnical Report reference 116147 (dated September
2005);

e Encia Consulting Ltd, Geo-Environmental Appraisal reference 7344/1 (dated March
2008);

e Encia Consulting Ltd, Quantitative Risk Assessment reference 7344/2 (dated April 2008);
and,

e Encia Consulting Ltd Remediation Strategy reference 7344/3 (dated June 2008).
The salient features of each report are highlighted and discussed below.

2.1 Environmental Advice Centre Report (J964/V1/07.2005)

e Groundwater sampling has indicated localised contamination by petroleum hydrocarbons
and ammonia. Risk assessment concluded that no immediate risk is posed to human
health via groundwater or surface water quality within the River Gwenfro which is
afforded protection from groundwater ingress as it flows within a twin box concrete
culvert of high integrity. There is no evidence that groundwater is migrating off site;

e Within the site, the presence of hydrocarbon contamination in groundwater correlates
with the presence of hydrocarbon contaminated soils and drums/vessels containing
residual hydrocarbon product within the Made Ground;

e |In addition to the management of groundwater contamination, hydrocarbon
contamination of soils also requires remediation to manage the risk related to the dermal
contact and ingestion of soils and volatilisation to indoor air exposure pathways; and,

e The site is within a flood plain.
2.2  Ove Arup Report (116147)

e The site has been historically occupied by Cobden Corn Mill since the early 1900’s and
since the 1960’s it has been used as a storage area by the Carlsberg Tetley Brewery.
The buildings associated with the mill have been demolished. The demolition material is
generally loose and voided and therefore, it will required re-compaction to a minimum
depth of 2.0m below the final formation level prior to any construction works;

e Some drums and vessels containing residual hydrocarbon product were encountered;
and

e For typical one to two storey structures it is likely that raft foundations will be suitable if
some improvement of the existing fill is carried out. For multi storey structures it is likely
that pile foundations will be required.
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2.3 Encia Consulting Ltd — Geo-Environmental Appraisal (7344/1)

e Deep deposits of variable Made Ground, ash and clinker, brick rubble and cohesive
deposits in excess of 5.0m in the western sector of the site. Typically 2.0m in the
eastern sector;

e Historically the western sector of the site is thought to have been operated as an oll
compound, used for the storage and blending of oils;

e Natural drift deposits generally comprised interbedded sand and gravel with clay lenses;

e Ten soil samples contained elevated hydrocarbon impact and were located primarily
around the periphery of the former reservoir;

e Perched water within the former reservoir was identified dissolved concentrations of
hydrocarbons and PAH’s;

e Groundwater encountered within the underlying sand and gravel (minor Aquifer) have
been shown to contain localised slightly elevated PAH’s including Benzo(a)Pyrene;

¢ No significant inorganic contamination has been identified within either the perched
water of the underlying sand and gravel Aquifer;

e |t is recommended that excavation of the former reservoir area is undertaken and all
barrels and free product encountered are removed;

e A DQRA maybe able to ascertain if hydrocarbon impacted soils can remain on site and
assess the risk to controlled waters or human health; and,

e Basic Radon protection measures are required.
2.4 Encia Consulting Ltd - Quantitative Risk Assessment (7344/2)
e Using concentrations calculated for the 300m compliance point the following TPH
fractions encountered upon the site exceed the required clean up criteria:
= Aromatic: C10-C12, C12,C16, C16-C21 and C21-C35; and,
= PAH’s: Benzo(b)fluoranthene and Benzo(k)flouranthene.

e Encia consider that due to the predominantly heavy nature of the hydrocarbon
contamination, the remedial target concentrations calculated are not achievable by
conventional BATNEEC techniques (bio-remediation etc). Therefore Encia consider that
consultations should be undertaken with the Environment Agency at the earliest possible
opportunity to address this issue.

25 Encia Consulting Ltd - Remediation Strategy (7344/3)

e General site clearance of surface materials and vegetation;
e Break up of slabs and hardstanding;

e Removal of hydrocarbon impacted soils, barrels and free product materials from the
Made Ground in the former reservoir area in the west of the site;

e Crushing of all suitable artificial hard material (i.e. concrete/brick etc.);

e Removal of localised fuel/oil contamination over the remainder of the site; with
subsequent treatment and/or off-site disposal;

e Removal of below ground obstructions;
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e Preparation of the ground for highway construction;

e Turnover (excavation, screening and replacement in engineered layers, with nominal
compaction) of the full thickness of Made Ground;

e Treatment of the former well;
e Backfill of all resultant excavations, with nominal compaction;

e Treatment of hydrocarbon impacted soil by ex-situ on-sit bioremediation, for subsequent
re-use on site if feasible;

e Re-grade of site levels specified by Bellway Homes Ltd;

e Excavation of up to a maximum depth of 2.0m beneath proposed adoptable road
footprints and controlled re-engineering of selected materials in layers to approximately
650mm below final road levels;

e Spreading and compaction of 6F2 graded hard material to provide a ‘running surface’
over the entire site; and,

e Provision of a minimum 600mm thick cover layer of ‘clean’ soils in all garden and
landscaped areas, or 1000mm where ash and clinker deposits remain at the surface of
the site.

2.6 Regulatory Response

REC has been provided with Wrexham County Borough Council's (WCBC) response
(SLI/P/2008/0448 dated 17" April 2009) to the Encia reports, the salient findings of which
are produced below:

e Generally the number of sample locations and types of investigation used are
appropriate for the assessment however the eastern half of the site would benefit from
slightly greater coverage. Additional sampling of the eastern section is required;

e Additional sampling of organic determinants in the east and the south of western half is
required;

e VOCs were identified as a contaminant of concern (organic solvents) within the
preliminary risk assessment however the water samples were not analysed for VOCs;

¢ |n terms of human health the reassessment of the non-volatile compounds is considered
unwarranted in the context of the proposed remediation strategy;

e The depth of the cover system over the made ground in proposed garden areas is
600mm, WCBC requires a cover system of between 800 to 1000mm;

e Re-assessment of the DQRA is required, soil permeability rate not acceptable;
e Conclusion of the ground gas monitoring is required;

e Assessment required of wider hydrocarbon impact across the site not just the former
reservoir; and,

e The more down gradient boreholes appear to be free of hydrocarbon concentrations.
2.7 REC Ltd Initial Conceptual Site Model (ICSM)

REC has reviewed the available historical mapping and the previous initial conceptual site
models to compile an up to date Initial Conceptual Site Model.
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In accordance with Environment Agency, CLR 11 (2004) and BSI 10175 (Code of Practice
for Investigation of Potentially Contaminated Land), REC Ltd have developed an initial CSM
to identify potential contamination sources, migration pathways and receptors within the
study area.

2.7.1 Contaminant Sources

On-site Potential Sources

REC has identified the following on-site potential sources of contamination;

e The demolition of the Mill buildings in between the 1930s and 1960s may have led to the

underlying Made Ground becoming impacted with inorganic and organic compounds;

e The historic backfilling of the former reservoir with materials such as steel drums and
other nonspecific materials is a potential source of Polycyclic Aromatic Hydrocarbons
(PAH) and Total Petroleum Hydrocarbons (TPH) compounds;

e The former site use as an oil storage depot is a potential source of TPH and Volatile
Organic Compounds (VOCs);

e Previous Encia Assessments identified TPH, Inorganic Compounds and Organic
Solvents; and,

e The backfilled reservoir and (possibly canalised) stream in the northern is also a potential
source of ground gas.

Off-site Potential Sources
REC has identified the following on-site potential sources of contamination;
e Historical railway lines to the north and west of the site are potential sources of ground

gas and PAH and TPH impact; and,

e Historical land uses within 250m of the site include a tannery and brewery, however
these are noted to be down hydraulic gradient of the site and it is not considered that
they are a plausible risk to the site and as such have been discounted.

2.7.2 Potential Pathways

Receptors may be potentially at risk from any on site contamination via the following
pathways:

e Migration of mobile contaminants on or off site via services, sewers and manmade
conduits;

e Direct contact, ingestion and inhalation of contaminants on site;

e Migration of contaminated dusts during earthworks;

e Migration of mobile contaminants into groundwater and transport into surface waters;

e Migration of mobile contaminants directly into the surface waters;

e Migration of hazardous gases;

e Uptake of toxins/phytotoxins by plants; and

e Consumption of contaminated potable waters.
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2.7.3 Potential Receptors
Human receptors include:

1. Site investigation and construction workers during the redevelopment of the site from
hazardous short term exposure;
2. Future users of the site and buildings; and,

3. Users of adjacent areas due to off site migration of gases, vapours or contaminated dust.
Controlled Waters

Groundwater

The site is indicated to be underlain by alluvium and glaciofluvial deposits in the form of
sands and gravels. The underlying drift geology is considered by the EA to be a Secondary
A Aquifer. The previous investigation only recorded low levels of PAH and TPH

contamination within the groundwater.

Surface Waters

The nearest local surface water body (River Gwenfro) is located in the 40m north of the site.
Ecological Sites / Ecosystems

No areas of local ecological importance have been identified within the immediate vicinity of
the site in the Groundsure Report. As no potential receptors are located in the vicinity of the
site no pollutant linkages are considered to be present.

Buildings, Foundations and Services

Future redevelopment of the site will include the construction of new foundations. Elevated
sulphate concentrations could affect the integrity of buried concrete structures. Services
may be affected by the presence of aggressive contaminants which may corrode or
penetrate services. Water supply pipes can be susceptible to penetration by hydrocarbons
which may then affect the quality of the water supply.
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3.0 SUPPLEMENTARY SITE INVESIGATION
3.1 General

A supplementary ground investigation has been designed based on the findings of the
previous reports and subsequent recommendations, with exploratory holes advanced to
target specific potential contaminant sources and areas summarised above. The
investigation has also been used to collect geotechnical information to assist in the design
and construction of the development.

Exploratory fieldwork was completed on the 19"April 2012. The works are summarised in
Table 3.1.

Table 3.1 Summary of Fieldwork
Potential Source/Rationale Location Type Maximum  Monitoring
Hole Depth Wells
(m bgl) Response
Zone
Additional information in SW WS101 Window Sample 4.45 0.50-2.00
Additional information in SW WS102 Window Sample 5.45 1.00-5.45
Additional information in SW WS103 Window Sample 6.45 1.00-3.00
Former Reservoir WS104 Window Sample 5.00 1.00-4.00
Additional information in Eastern Sector WS105  Window Sample 5.45 1.00-4.00
Additional information in Eastern Sector WS106  Window Sample 1.50 N/A
Additional information in Eastern Sector WS106a  Window Sample 1.50 N/A
Notes

m bgl — metres below ground level.

The window sample probeholes were designed to provide geotechnical information and
confirm the findings of the Initial Conceptual Site Model (ICSM).

The window sample probeholes were advanced to retrieve environmental samples, spatially
distributed to offer the maximum site coverage whilst addressing the issues highlighted by
the Wrexham County Borough Councils comments. The sampling locations are illustrated in
Drawing 44391p2/003 (Appendix Ill). The ground conditions encountered and details of
monitoring well response zones are indicated on the logs which are provided in Appendix IV.

Return visits were made to monitor installations for groundwater level and gas
concentrations. In addition, selected wells were purged and samples of groundwater
recovered for chemical analysis.

Soil and groundwater samples destined for chemical analysis were collected at regular
intervals in appropriate sampling containers. All samples were subsequently stored in
cooled boxes prior to submission to analytical laboratory.

All samples were collected using appropriate PPE and sampling equipment that was cleaned
at each sampling location. A detailed copy of REC Ltd sampling methodology, QA
procedures and laboratory chain of custody forms can be provided upon request.

3.2 In-Situ Standard Penetration Testing (SPT)

In-situ geotechnical testing was conducted using the Standard Penetration Test (SPT) and
where the ground is granular, a 60° cone (SPT(C)) was used instead of the sampling tube.
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The results are shown in the probehole logs in Appendix IV and presented in Table 4.2 and
discussed in Section 4.

3.3 Laboratory Analysis

Selected soil samples were submitted for a range of chemical analysis comprising, total and
speciated petroleum hydrocarbon (TPH), VOC and SVOCs.

Scientific Analysis Laboratories (SAL) Ltd of Manchester undertook the analytical work and
the testing results are included in Appendix V and discussed in Section 5.
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4.0 GROUND AND GROUNDWATER CONDITIONS
4.1 Ground Conditions
4.1.1 Summary of Ground Conditions

The ground investigation generally confirms the previous investigations and identifies the
strata set out in Table 4.1 below:

Table 4.1 Summary of Strata
Min Depth to Max Depth to Max
Strata Typical Description Top of Strata Top of Strata Thickness
(m) (m) (m)
MG Asphalt  Black Asphalt 0.00 0.00 0.15
Red brown very gravelly fine to
medium sand with many cobbles.
MG Gravelly Gravel is medium to coarse angular
sand to sub-angular of brick and el el il
concrete. Cobbles are sub-angular
to angular of brick and concrete.
Sandy yellow brown gravel. Gravel
MG Gravel 'S fine to coarse angular to sqb- 130 130 3.70
angular  of  sandstone  with
occasional bands of coarse sand.
Dark Grey gravelly clay with many
cobbles. Gravel is fine to coarse
MG Gravelly angular to  sub-rounded  of
clay sandstone, limestone, concrete. el el =
Cobbles are angular to sub-
rounded of sandstone.
Very soft very sandy very gravelly
Gravelly red brown CLAY. Gravel is fine to
CLAY coarse angular to sub-angular of 120 B 180
sandstone.
Fine to medium very gravelly
SAND with many cobbles. Gravel
Gravelly is medium to coarse angular to
SAND sub-angular of sandstone and =) e el

mudstone. Cobbles are sub-
angular to angular of sandstone.

4.1.2 Made Ground

Made Ground was encountered within each exploratory hole location to a maximum proven
depth of 5.70m bgl and generally comprise of gravelly sand with some cobbles of brick and
concrete.

4.1.3 Drift Deposits

Natural deposits were encountered within two of the six probehole locations (WS104 and
WS105) and comprised of very soft low strength gravely CLAY underlain by gravelly SAND
(WS104) and loose gravelly SAND underlain by firm medium strength gravelly CLAY in
WS105.

Page 15 of 45



Supplementary Geo-Environmental Assessment and Rem Strat June 2012
Watery Road, Wrexham 44391p2r1

4.1.4 Solid Geology

Solid geological formations were not proved within any of the exploratory hole locations.
4.1.5 Soil Consistency

Undrained shear strength values were derived from the in-situ SPT testing and are shown in
Table 4.2 (overleaf) with the undrained shear strengths of cohesive strata. Results show the

clay soils to vary between very soft and firm very low to medium strength. Strength test data
is generally consistent with the field descriptions of the soils given above.
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Table 4.2 Standard Penetration Test Results

Terzaghi&

Boreholes  DePth (m Material Field CPT/SPT Sﬁ,’,rf,g}ﬁg Peck Relative
bgl) (i) Description “N” Value (N1) Density
L (Sands)
1 MG Gravelly sand 32 37 Dense
Medium
WS101 2 MG Gravelly sand 10 11 Denlse
Medium
3 MG Gravelly sand 19 19 Dense
4 MG Gravelly sand 36 35 Dense

1 MG Clayey sand 2 2 Very Loose
Medium
2 MG Sandy gravel 15 16 Dense
Medium
i 3 MG Sandy gravel 10 10 Dense
Medium
4 MG Sandy gravel 19 19 Dense

5 MG Sandy gravel 53 51 Very Dense
Medium
1 MG Gravelly sand 20 23 Dense
Medium
2 MG Gravelly sand 23 24 Dense
Medium
WS103 3 MG Gravelly sand 12 12 Dense
Medium
4 MG Gravelly sand 10 10 Dense
5 MG Gravelly sand 8 8 Loose
Medium
6 MG Gravelly sand 16 15 Dense

Eurocode Soil strength

N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A

Consistency
(BS5930)

N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A

Terzaghi& Peck
Approximate Undrained
Shear Strength (kN/m2)

N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A
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Table 4.3 (Cont...)

Terzaghi& .
B Depth (m Material Field cprispT  Sorrected o 1 Relative . Consistency ot
oreholes bgl) (i) Description “N” Value N” Value Densit Eurocode Soil strength (BS5930) Approximate Undrained
. s (N1)s0 y Shear Strength (kN/m?)
(Sands)
WS104 1 Gravelly CLAY 0 0 N/A Extremely low strength Very Soft 0.00
2 Gravelly CLAY 8 7 N/A Low strength Soft 37
1 MG Gravelly sand 4 5 Loose N/A N/A N/A
Medium
2 Gravelly SAND 8 8 Dense N/A N/A N/A
WS105 3 Gravelly CLAY 7 6 N/A Low strength Soft 30
Medium
4 Gravelly SAND 10 10 Dense N/A N/A N/A
5 Gravelly CLAY 12 10 N/A Medium strength Firm 50
WS106a 1 MG Gravelly clay 10 10 N/A Medium strength Firm 50
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4.2 Groundwater Conditions

A single groundwater strike was observed within WS105 at 3.80m bgl and was noted to be a
slow seepage. Subsequent groundwater monitoring was undertaken using an electronic dip
meter and interface probe to record the depth to groundwater and the thickness of any free
phase hydrocarbon product, if present. The groundwater levels recorded are summarised in
Table 4.3 (overleaf).

4.3 Ground Gas

Concentrations of methane (CH,4), carbon dioxide (CO,) and Oxygen (O,) were measured
using an infra red gas analyser (GA2000) calibrated to a reference standard (before and
after each survey) and gas flow rates were measured using an internal flow pod.

Gas measurements were recorded for a minimum of sixty seconds at each location, at which
point the maximum concentration of CH, and CO, together with the lowest concentration of
O, were recorded. The results of the ground gas monitoring are presented in Table 4.3
overleaf.
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Table 4.3 Summary of Ground Gas and Groundwater Monitoring Results
Well Date I|(1:i|t-iI;I sfi';'&y gg{‘/ I|(1:i$i>;l St(t:agtziy gg\z, %?,"}v Am;’)s( D’?,t,:':r’:‘i'c Zm; toD %I::e D\?vll:the:o
%VIV %VIV I/hr %VIV %VIV I/hr (mbgl) (mbgl)
WS101 16/05/12 0.10 0.10 0.0001 0.10 0.10 0.0001 20.40 1016 Steady 0.10 545 2.415
11/06/12 0.10 0.10 -0.0002 0.20 0.20 -0.0004  20.70 997 Steady -0.20 Dry
WS102 16/05/12 0.10 0.10 -0.0001 0.20 0.20 -0.0002  20.50 1016 Steady -0.10 4.45 Dry
11/06/12 0.10 0.10 -0.0002 0.10 0.10 -0.0002  20.70 997 Steady -0.20 Dry
WS103 16/05/12 0.10 0.10 -0.0001 1.70 1.70 -0.0017 19.20 1016 Steady -0.10 550 Dry
11/06/12 0.10 0.10 0.0001 2.00 2.00 0.002 19.00 997 Steady 0.10 Dry
WS104 16/05/12 0.10 0.10 0.0001 2.70 2.70 0.0027 17.30 1016 Steady 0.10 3.89 Dry
11/06/12 0.10 0.10 0.0001 2.90 2.90 0.0029 17.10 997 Steady 0.10 Dry
WS105 16/05/12 0.10 0.10 0.0001 2.80 2.80 0.0028 16.80 1016 Steady 0.10 4.88 3.81
11/06/12 0.10 0.10 -0.0001 1.90 1.90 -0.0019 15.10 997 Steady 0.10 3.80
WS106a 16/05/12 0.01 0.01 0.0001 3.70 3.70 0.0037 15.30 1016 Steady 0.10 105 Dry
11/06/12 0.10 0.10 -0.0001 5.30 5.30 -0.0053 12.20 997 Steady 0.10 Dry
Note for Table 4.3

Windy conditions encountered during the monitoring visit may have caused a back pressure leading to a negative flow.

Page 20 of 45



Supplementary Geo-Environmental Assessment and Rem Strat June 2012
Watery Road, Wrexham 44391p2r1

5.0 REVIEW OF CONTAMINATED LAND RISK ASSESSMENT

REC has undertaken a review of the Encia Tier 1 qualitative risk assessment supplemented
by further chemical analysis to determine if any potential contaminants within the underlying
soils and groundwater pose an unacceptable level of risk to the identified receptors.

The regulatory authority (Wrexham County Borough Coouncil) agreed with the findings of
the Encia Tier | Risk Assessment which concluded the following:

¢ Organic (hydrocarbon) impact was observed primarily around the periphery of the former
reservoir in the western sector of the site;

e Perched water within the former reservoir is impacted with dissolved phase
hydrocarbons including PAHs; and,

¢ No significant inorganic contamination has been identified within either the perched
Made Ground waters or within the underlying Secondary A (minor) aquifer within the
superficial drift.

REC targeted the supplementary exploratory holes to further assess the periphery of the
former reservoir and also within the former reservoir itself.

5.1 Human Health Risk Assessment

At a Tier 1 stage the long term (chronic) human health toxicity of the soil has been assessed
by comparing the on-site concentrations of organic and inorganic compounds with reference
values published by the EA (Contaminated Land Exposure Assessment (CLEA) Soll
Guideline Values (SGV)) and where absent, Generic Assessment Criteria (GACs) published
by LQM/CIEH (2™ edition).

The results of this comparison have been summarised within Table 5.1 (overleaf).
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Table 5.1 Summary of Supplementary Hydrocarbon Toxicity Assessment for a
Residential End Use

Loc.

Determinand Units GAC ¥ n MC of Ex Pathway Assessment
TPH Cs-Cs (aliphatic)* mg/kg 30 6 <0.10 N/A 2 No further Action
TPH Ce-Cs (aliphatic)* mg/kg 73 6 <0.10 N/A 2 No further Action
TPH Cg-C10 (aliphatic)* mg/kg 19 6 2.1 N/A 2 No further Action
TPH C1o-C42 (aliphatic)* mg/kg 69 6 11 N/A 2 No further Action
TPH C12-C16 (aromatic)* mg/kg 140 6 39 N/A 1 No further Action
TPH C46-C21 (aromatic)* mg/kg 250 6 450 WOS;83 1 Further Action
WS103
TPH C:-Cas (aromatic) mg/kg 890 6 5000 3&3?085 1 Further Action
0.40

Notes

Main Exposure Pathways: 1 = Soil Ingestion, 2 = Vapour Inhalation (indoor), 3 = Dermal Contact & Ingestion, 4 =

Dust Inhalation.

Abbreviations: GAC = General Assessment Criteria, n = number of samples, MC = Maximum Concentration; Loc

of Ex = Location of Exceedance.

* The Tier 1 GAC for the hydrocarbon fraction is derived from the CIEH assessment for petroleum hydrocarbons
Criteria Working Group (CWG) for both aliphatic and aromatic compounds. REC has utilised the Tier 1 values for
aliphatic compounds for the volatile and semi volatile fractions (Cs-C12) and the Tier 1 values for aromatic
compound for the non-volatile fractions (C12-Css). The comparison of a total (aliphatic/aromatic) compounds to
an individual fraction is considered to be a conservative approach and satisfactory for the protection of human
health.

(i) Benzo (b) Fluoranthene (100mg/kg) Benzo (k) Fluoranthene (140mg/kg)

(i) GAC based on human health criteria. Ecotoxicological assessment will be made using EA guidance (EPR
8.01) on soil spreading (Cu 135mg/kg, Zinc 200mg/kg, Pb 300mg/kg)

Referring to Table 5.1, the results of the direct comparison show that screening values have
been exceeded for the following determinands:

e TPH C16 - 021; and,

e TPH 021 - C35.

In the case of the identified exceedances the exposure pathway is soil ingestion. The

proposed development of the site will include hard cover and then imported top soil in areas
of landscaping, thus removing this pathway.

No volatile organic compounds (VOCs), BTEX and volatile TPH fractions were identified
within the soils tested by REC.

REC concludes that the findings of the supplementary chemical sampling and risk
assessment are in keeping with the findings of the original Encia Tier | Risk Assessment.

5.2 Controlled Waters
A Tier | risk assessment was undertaken from a groundwater sample taken from WS105

within the shallow perched aquifer with concentrations of determinants compared with the
relevant thresholds. The results are presented overleaf in Table 5.2.
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Table 5.2 Comparison of Groundwater Analysis with Tier 1 Screening Levels

Drinkin .

Determinand Units eqs“" Waterg n MC E")‘(ggg:;gs EI)-(?:Z?etcllg: : ef 5

Threshold
Arsenic pg/l 50 10 1 4.8 N/A N/A
Cadmium pg/l 5 5 1 0.06 N/A N/A
Chromium pg/l 5-250 50 1 15 N/A N/A
Lead pg/l 4 - 250 25 1 <0.3 N/A N/A
Mercury uo/l 1 1 1 0.36 N/A N/A
Selenium ua/l - 10 1 3.7 N/A N/A
Copper ug/l 1-28 2000 1 6.0 N/A N/A
Nickel pg/l 50-200 20 1 5 N/A N/A
Zinc pg/l 8-125 - 1 8 N/A N/A
Sulphate mg/| - 250 1 130 N/A N/A
PAH * Mg/l - 0.1 1 <10 1 WS105
Naphthalene ug/l 10 - 1 <10 1 WS105
Benzo(a)pyrene ug/l 30" 0.01 1 <10 1 WS105
Benzene ua/l 30 1 <1 N/A N/A
Toluene uo/l 50 1 <1 N/A N/A
Ethyl Benzene ug/l - 1 <1 N/A N/A
Xylene pg/l 50 1 <1 N/A N/A
L;:,a‘r'o'zztr’t:’;i‘;m ng/l - 10 1 164 1 WS105
TPH Aliphatic C5-C6 pg/l 15000° - 1 <10 N/A N/A
TPH Aliphatic C6-C8 pg/l 15000% - 1 <10 N/A N/A
TPH Aliphatic C8-C10  pug/I 300° - 1 <10 N/A N/A
TPH Aliphatic C10-C12 g/l 300° - 1 <10 N/A N/A
TPH Aromatic C12-C16 g/l 1000° - 1 <10 N/A N/A
TPH Aromatic C16-C21 g/l 90% - 1 54 N/A N/A
itk c21- Lan 90° . 1 110 1 WS105
VOC pg/l - - 1 <1 N/A N/A
SVOC pg/l - - 1 <1 N/A N/A
Notes

Values in bold greater than UK DWS, shaded cells exceed Tier 1 EQS.

* Sum of 4 most carcinogenic PAH listed in the DWS.

* Based on the DWS and EQS values for Benzene.

**Based on the EQS and WHO values for Toluene.

“** Based on the EQS and WHO values for Xylene.

¥ WHO Guidelines (WHO/SDE/WSH/05.08/122, 2005).

T DEFRA proposed Aquatic Quality Standard (freshwater, annual average).
# Other VOCs are summarised as detected

N/D None Detect

For the purposes of the Tier 1 assessment REC have compared the laboratory test data
directly to the relevant Tier 1 threshold values for the protection of controlled waters. The
results of this direct comparison indicates that the data exceeds the screening values for the
following determinands:

e Sum of 4 PAH;

¢ Naphthalene;

e Benzo(a)Pyrene;

e Total Petroleum Hydrocarbons (TPH); and

e TPH C21 - C35.
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It is noted that the exceedances of the sum of 4 PAHs, Naphthalene and Benzo(a)Pyrene
compounds are due to the level of detection being above the Tier | guideline value not
actual detectable exceedances.

The exceedances of the TPH and TPH C,;-Cas are in line with the exceedances encountered
within the previous reports and as such further investigation is required as to the potential to
impact the River Gwenfro located at circa 50m north of the site and the underlying
Secondary A aquifer.

5.3 Ground Gas

The potential impact on the development from ground gases has been assessed with
reference to standards and guidelines published in CIRIA Report 665 (Assessing risks posed
by hazardous ground gases to buildings, 2007).However, it is recommended that the full
ground gas assessment and recommended protection measures are agreed with the local
authority prior to their adoption on-site. Furthermore, all protection measures adopted
should be validated by a suitably qualified engineer.

During the monitoring visit completed to date, no significantly elevated concentrations of
methane were recorded within any of the monitoring installations. Slightly elevated levels of
carbon dioxide (up to 5.30% v/v) were recorded in WS106a though this was also associated
with low flow rates of than 0.1litres/hr.

During the monitoring negative flows were noted which is indicative of back pressure
generated from the wind being greater than the active flow from the wells.

In accordance with the methodology outlined with the CIRIA publication C665, REC have
utilised the results of the ground gas monitoring surveys to calculate a tentative Gas
Screening Value (GSV). The maximum GSV calculated for methane was 0.0001 I/hr
(various) and for carbon dioxide was 0.0037 I/hr (WS106a)

The GSV has been compared to the criteria outlined with CIRIA C665 to determine the level
of risk to the proposed development and to ensure the appropriate remedial options are
incorporated into any future building design in this area.

CIRIA C665 states that the maximum GSV for carbon dioxide and methane is <0.07 I/hr for
Characteristic Situation 1 and although the GSVs for this site fall into this bracket carbon
dioxide levels have been recorded in excess of 10%. Carbon dioxide is an asphyxiant and
therefore only poses a risk where it can accumulate in areas where access is available. It is
also heavier than air and as such the risk to above ground structures from ingress is very
limited. As a precaution it is therefore recommended that characteristic situation 2 is used.

However, REC has obtained an up to dated HPA Radon assessment for the site, which
indicates that it is in an area where between 5% and 10% of homes are above the Radon
Action Level, therefore it is recommended that basic Radon protection measures are
installed in all residential properties.

This is an interim assessment based on preliminary ground gas readings, the final
classification will be supplied as an addendum to this report on completion of the remaining
monitoring visits.
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5.4

Conceptual Model

Following the completion of the intrusive site investigation, chemical analysis and risk
assessment the conceptual model shown in Table 5.3 (overleaf) has been prepared for the

site.

Table 5.3 Conceptual Model

Source

Human Health

TPH C12-C35

Radon

Controlled Water

Sum of 4 PAHSs;
Naphthalene;
Benzo(a)Pyrene;
and,

TPH Cy1-Cgs.

Exposure Potential Probability
Pathway Receptor of Exposure
Soil . Future Site Low
Ingestion, Users
Dermal
Contact
and
ion Construction
icl
of particles Workers Low
. Future Site
Inhalation Users Low
River Gwenfro .
(40m) Medium
Lateral
Migration
Groundwater
Abstraction
: Very Low
Point
(Ca 300m)
Vertical Aquifer Medium
Migration

Discussion of Pollutant
Linkage

With the installation of a suitably
designed cover system in soft
landscaped areas the potential
exposure pathway would be
broken and the risk to the
identified receptor mitigated.

The correct use of personal
protective equipment and good
general site housekeeping would
mitigate against the potential
exposure pathway.

With the installation of basic
radon protection measure within
all residential plots, the exposure
pathway would be broken.

It is considered that it maybe
possible  for the  soluble
Naphthalene  compounds to
migrate to a stretch of the River
Gwenfro before it becomes
culverted in a double lined
concrete tunnel at circa 50m
from the site.

The distance to the closest
groundwater abstraction
(>150m) and the low solubility of
the identified compounds would
indicate that the probability of the
identified compounds affecting
the groundwater abstraction
point is very low.

It is considered that it maybe
possible  for the  soluble
Naphthalene  compounds to
migrate  vertically to the
underlying aquifer within the
bedrock at circa 60m from the
site. However, the interbedded
granular and cohesive strata
should offer the aquifer some
protection.
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6.0 Detailed Quantitative Risk Assessment (DQRA)
6.1 Encia Consulting Ltd DQRA

REC has received a copy of the Encia Consulting Ltd DQRA reference 7344/2 (dated April
2008) from which the soil and water remedial targets have been derived. This report was
submitted for local authority (LA) scrutiny in April 2009, the salient findings of this review are
highlighted below:

e The risk assessment has not presented a consideration of the likely fate of hydrocarbons
in the groundwater;

e The TPH water quality target is outdated;

e The bulk density value is overstated;

e The F, value appears to be elevated;

e The infiltration rate is only 25% of published total rainfall;

e The effective porosity value (33%) is not considered to be conservative; and,

e The River Gwenfro needs to be included as a receptor.
6.2 Re-assessment of the Encia DQRA

REC has re-assessed the DQRA and has amended input parameters to address the issues
above and has justified the changes below:

e REC has developed a new model which calculates the likely fate of hydrocarbons within
the groundwater. However it should be noted, that the chemical testing results from the
Encia phase of works did not highlight any significant dissolved phase hydrocarbons;

e REC has changed the bulk density value from 2.65g/cm® which, as the LA rightly noted
was overstated. REC has utilised a bulk density value of 1.2g/cm® taken from Table 4.4
of EA report SR3 which is based on a Sandy Loam;

e The LA rightly noted that the F,. appeared to be elevated (1.95) as stated in the Encia
justification (Appendix A). However, the LA appears to have overlooked the actual P20
sheets as Encia have used an F,. value of 0.02. REC has concluded that the 1.95
value stated in the Encia justification is actually an expression of the TOC value as a
percentage, instead of the actual F,. which is expressed as a fraction (1.95% = 0.02 as
a fraction);

e REC has utilised the MET office statistics for annual rainfall for Wrexham for 2010 and
2011 and devised an average value of 0.0013m/d in replacement of the Encia value of
0.0004m/d;

e Encia had utilised an effective porosity (kd) value of 33% which does not correlate with
the site derived hydraulic conductivity value or the borehole logs for the saturated zone.
REC has utilised Table 4.4 from the Consim report as derived from Physical and
Chemical Hydrogeology , Wiley, 1990 to derive a value of 15% for a clayey sand which
correlates well with the saturated strata descriptions, hydraulic conductivity values and
the site derived hydraulic gradient; and,

e REC has re-run each compound based on a 50m compliance point (River Gwenfro) and
underlying Secondary A aquifer.
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6.3 REC Detailed Quantitative Risk Assessment (DQRA)

The basic hydrogeological regime beneath the site is one of downward migrating possibly
perched or trapped water body which infiltrates through the deep Made Ground into the
underlying interbedded granular cohesive superficial drift, which is of a low permeability
matrix. The groundwater then migrates laterally towards the River Gwenfro.

In order to assess the risk of on-site hydrocarbon migration to the River Gwenfro, REC has
utiised the EA RTM model combined with the physical/chemical characteristics of the
aromatic and aliphatic hydrocarbon ranges and Polycyclic Aromatic Hydrocarbon (PAH)
compounds to determine the likely impact to the off-site river. REC has re-assessed all the
hydrocarbon ranges and PAH compounds initially assessed by Encia, with the newly derived
values as specified in Section 6.2. REC has included in Appendix VIII a tabulated
justification of the DQRA input parameters.

Although separate phase hydrocarbon impact has been identified within the Made Ground
deposits, REC has only reported the DQRA results for the most soluble and mobile
hydrocarbon fractions (aromatic Cg-C42) and naphthalene as further modelling the insoluble
relatively mobile fractions, as initially assessed in the Encia report, would be pointless.

Where natural attenuation has been applied, “Handbook of Environmental Degradation
Rates” by Howard et al has been used, adopting the conservative maximum anaerobic rates
for each. Where individual hydrocarbon bands were assessed, the most soluble compound
i.e. the half-life for Ethyl Benzne was utilised for Cg-Cio.

For the sake of simplicity, the average soil concentrations for the impact across the site have
been modelled as a source for leaching to groundwater and then impact migrating off-site.
The highest groundwater concentrations have been as a source for the groundwater
modelling.

Tables 6.1 below shows the results of the RTM modelling. The model output sheets are
included in Appendix IX.

Table 6.1 Summary of RTM Modelling for Level 3 Soil and Groundwater Migration
to River Gwenfro

Source Average Soil Peak Water Level 3 Level 3
Concentrations Concentration Soil Groundwater at
(mg/kg) (mg/l) Source at 50m
50m (mg/l)
(mg/kg)

Aromatic Cg-Cyj 0.52 0.01 1.00 0.0028
No Degradation
Aromatic Cg-Cyg 0.52 0.01 ND 0.0026
With Degradation
Aromatic C10-C12 0.31 0.01 1.00 0.0028
No Degradation
Aromatic C10'C12 0.31 0.01 ND 0.0027
With Degradation
Naphthalene No 0.46 0.0001 1.00 0.0028
Degradation
Naphthalene With 0.46 0.01 ND 0.0027

Degradation
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Referring to Table 6.1, the model shows that there would be no exceedances of the
conservative former Drinking Water Standard (DWS) value of 0.01mg/l. Althought the value
has now been withdrawn, we consider that it is an appropriate value when considering
against the World Health Organisation (WHO) value of 10ug/l for Benzene which is a
significantly more volatile and soluble compound.

No account of the potential for sorption between hydrocarbon compounds and clay particles
has been utilised in the P20 model, further demonstrating the conservative nature of the risk
assessment.

6.3.1 Remedial Soil Target Concentrations

Table 6.2 (overleaf) shows the remedial target values for the soils both for impact to
controlled waters at 50m and risk to human health on the site as derived from the P20
calculation sheets and Tier | Generic Assessment Criteria (GAC) values. REC has
recommended using the lower remedial target value for each carbon range or compound.
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Table 6.2 Soil Target Concentrations

Determinand

Aliphatic
C8-C10
C10-C12
C12-C16
C16-C35
Aromatic
C8-C10
C10-C12
C12-C16
C16-C35
Naphthalene

Tier 1 Human Health GAC

(mg/kg)

19.00
93.00
740.00
4.50e+"

27.00
69.00
140.00
250.00
1.50

Controlled Waters Target
Concentrations
To be protective of the 50m vertical
(Secondary A aquifer) and horizontal
(River Gwenfro) compliance point.

(mg/kg)

24.50
194.00
4340.00
4.65e+%

1.29
2.04
4.06
11.40
0.53

Remedial Target Values
(mg/kg)

19.00
93.00
740.00
4.50e+"

1.29
2.04
4.06
11.40
0.53
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6.3.2 DQRA Conclusions

In order to address concerns of the Local Authority (LA), REC has re-assessed the Encia
laboratory data with specific focus on the fate of hydrocarbon compounds and the risk to the
point at which the River Gwenfro is culverted (circa 50m) using the EA RTM model. REC
also adjusted a number of the input parameters as detailed in Section 6.2.

Due to the relatively low concentrations of soluble compounds, the modelling has predicted
that there is little or no detectible concentrations at the compliance point for both the
assessment taking into account natural attenuation and the ultra-conservative no
degradation test. Both the steady state no degradation and the natural attenuation
modelling show concentrations for each range are less than the drinking water standard at
the 50m compliance point. This suggests, combined with the lack of dissolved phase impact
in the wells that the model represents a worst case situation.

REC has concluded that the risk to the River Gwenfro from the mobile soluble compounds
shown in Table 6.1 is negligible. REC notes that separate phase hydrocarbon has been
identified at the site in the form liquid product within the Made Ground (as noted in the
exploratory hole logs). However due to the viscosity, solubility and volatility of this product, it
will not pose a significant risk to controlled waters or human health (unless dermal exposure
can occur), this material will however be removed in its entirety as part of the site
remediation works

A piling risk assessment may be required if piling is considered to be a viable foundation
option.

6.4 Revised Conceptual Site Model (RCSM)

Following the completion of the assessment of the migration of dissolved phase
hydrocarbons from the site, a revised conceptual site model has been prepared for
groundwater and is shown in Table 6.3.

Table 6.3 Revised CSM - Controlled Waters

Source Exposure Potential Prob:fb 1y Discussion of Pollutant
Pathway Receptor Exposure Linkage
Controlled Water
Impact to the shallow perched
aquifer is confirmed on-site.
However, the deeper aquifer,
Leaching which maype in hyldraul?c
and Sr;allowd c?fntigu(ijty with the River b|s
. aquifers an . afforde protection y
FlieEErsens d'hSSOIVed | River Unlikely interbedded horizons of low
phase Gwenfro permeability drift deposits.
migration

Chemical testing of the liquid
product encountered show it to
be predominantly low solubility
hydrocarbon compounds.
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Exposure Potential TS Discussion of Pollutant
Source of .
Pathway Receptor E Linkage
Xposure
A borehole log from a site
adjacent to the subject site,
Leaching shows that there is circa 60m
Bedrock . . )
and Unlikely of superficial drift deposits,
downward aquifer which will afford the underlying
migration bedrock aquifer significant

protection from any vertical
migration of contaminants.
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7.0 SITE REMEDIATION & ENABLING WORKS
7.1 Overview

A summary of the proposed site enabling / remediation works, associated management
activities and validation protocols are presented in detail later within Section 7.2; the salient
features of which are presented below:

The outline strategy for the site remediation and enabling works will comprise:

e Implementing the works with appropriate consultancy supervision so that the works can
be fully validated, together with verification reporting, to the satisfaction of the Local
Planning Authority (LPA);

e A comprehensive topographical survey of current site conditions should be undertaken
to inform the design of a detailed earthworks model and requirements for the creation of
a development platform;

e General site clearance, breaking out, excavation and removal of all slabs, hard-standing
and buried structures to the base of the Made Ground;

e Breaking out and subsequent crushing / processing of all surface and sub-surface
structures including relict roadways, foundations, redundant drains and any further
buried obstacles (where present);

e Processing Made Ground stockpiles in accordance with the Engineer’s Specification with
requisite validation testing;

e Excavation segregation and processing of general granular and cohesive Made Ground
matrices for subsequent re-use beneath the proposed hard and soft development areas
respectively;

e Excavation, segregation and processing of granular 6F2 deposits and steel drums
identified in the infilled reservoir;

e Re-engineering of suitable material within the excavation to enabling works level;
¢ Removal and disposal of any perched water from within excavations (if required);

e Assessment and subsequent remediation (preferably on-site) of any significantly
impacted/suspect material identified within the former reservoir and anywhere else not
previously detected on site;

e Management of all works so as to ensure that no environmental nuisance is created
through dust emissions, noise or vibration levels;

e Ensure that all works are completed in a manner so as not to create any structural risk to
the adjacent highways, railway lines or properties;

e Implement all temporary works as necessary to support excavations throughout the
duration of the works;

e Inspection of all works by a qualified GeoEnvironmental Engineer to confirm the
suitability of material for re-use;

e Provide suitable development platform to facilitate the construction of the proposed
roadways, drainage infrastructure, pavements and areas of hard-standing; to be
delivered in accordance with the Engineers Specification;

e Provide and place a 800mm thick soft cover system to all garden and landscaped areas
within the proposed residential development;
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¢ Removal of all soil wastes deemed unsuitable for use from site in accordance with UK
Waste Management Legislation and in accordance with the UK Landfill Directive; and,

e Development of a comprehensive validation report to document the successful
completion of the aforementioned works.

7.2 Remediation / Enabling Works

The rationale detailed below provides a synopsis of the proposed site enabling / remediation
works required to produce the suitable platform for the construction of the proposed
residential development. This is intended to demonstrate that the proposed activities are to
be undertaken in full compliance with the relevant regulatory controls.

It is proposed to excavate and remediate (both environmentally and geotechnically) all Made
Ground across the entire development site, including to the base of the reservoir. This work
will be completed under the supervision of a suitably qualified Geo Environmental Consultant
from REC who will inspect all materials (before, during and after excavation), undertake
extensive on-site PID/FID analysis to ascertain the extent of any potentially volatile
hydrocarbon fractions (and presence of visual or olfactory impact).

Where visual or olfactory impacted soils or measured PID/FID values indicate VOC
concentrations in excess of 10ppm, samples will be subject to detailed laboratory analysis
(Speciated TPH) to assess the actual risk through volatilisation to indoor air.

Where samples are found to have concentrations in excess of the soil remedial targets
identified in Section 6.3.1, the material will be removed and treated in strict accordance with
current UK Waste Management Legislation.

By undertaking the site monitoring, assessment and laboratory testing in this manner, REC
will be able to demonstrate that all Made Ground that remains on-site after the remediation
works are complete will be suitable for a residential use and that no risk remains to any of
the identified receptors.

This approach will also remove the uncertainties within targeted and non targeted
investigations and thus the requirement to use conservative assessment tools and limit the
need for extensive remedial works that require excessive vehicle movements and ultimately
landfill of material that poses no risk within the context of the developed conceptual site
Model.

Prior to the commencement of works on-site, the contractor must establish all necessary
plant, equipment and site welfare facilities as is necessary to complete the contract within
the agreed timescales to the rationale as outlined below in Table 7.1.

Table 7.1 Earth Works Specification
EW1 Pre-Commencement Works
Implementing the works with appropriate consultancy supervision so that the

works can be fully validated, along with validation reporting to the satisfaction of
the Local Planning Authority (LPA).

Validation Requirements:

Provide documented evidence to confirm acceptance of proposed methodologies.
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EW2

EW3

EW4

Site Clearance Operations

General site clearance & provision of welfare, offices and site security.

Validation Requirements:

Any disposal of materials of site (including vegetation if required) should be
completed in accordance with UK Waste Management Legislation.

Excavation of hydrocarbon impacted soil
Rationale:

The Geo Environmental Investigations have identified hydrocarbon impact
predominantly within the backfilled reservoir and its periphery. It is recommended
that a watching brief be undertaken during the site works in areas previously
untargeted.

Chemical analysis and subsequent DQRA has proven that there is a risk to
human health which could be mitigated against with the incorporation of an
800mm cover system. No risk to controlled waters was proven. Quantities of
liquid product were identified, any such material from site which appears to be
contaminated by separate (free) phase hydrocarbon should be delineated,
excavated and removed from site in accordance with UK Waste Management
Legislation.  Any such separate phase contamination encountered will be
identified by the REC engineer on site, based on visual and olfactory
observations.

Any impacted perched water within the excavation will be removed if necessary.

Validation Requirements:

The area from which excavated soils are removed will require appropriate
validation to demonstrate that any residual impact does not pose a human health
risk.

Excavation, Breaking and Processing of all Sub-Surface Structures and
Artificial Hard Materials including the Well

Rationale:

All known major obstructions/foundations apart from live services previously
identified are to be removed to the base of Made Ground.

In these areas all artificially hard materials will be a taken out in a controlled
manner, screened to remove any deleterious content, crushed to nominal 6F2
grading and stockpiled for subsequent re-use as an engineered aggregate.
Stockpiles will be made, validation testing undertaken, and site won material
reused on site where required.

Any obstructions/foundations/structures not previously encountered within the
remainder of the site will be removed to the base of Made Ground. Where any
very loose or soft material is present at the base of excavations, removal of
material will continue, and any material excavated will be re-engineered to a
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EW5

EW6

suitable specification to minimise the risk of future settlement.

Validation Requirements:

Site won arisings will require testing to demonstrate that they are suitable for use
with the proposed development platform.

Areas will require appropriate geotechnical testing to demonstrate that the backfill
material meets the required engineered standard.

Excavation, Breaking and Processing of Made Ground Materials

Rationale:

It is proposed that the full depth of Made Ground is to be excavated, turned and
processed beneath all building footprints deemed suitable for vibro improvement.

Any obstructions/foundations/structures not previously encountered within the
remainder of the site will be removed to the base of Made ground. Where any
very loose or soft material is present at the base of excavations, removal of
material will continue, and any material excavated will be re-engineered to a
suitable specification to minimise the risk of future settlement.

Validation Requirements:

Site won arisings will require testing to demonstrate that they are suitable for use
with the proposed development platform.

Areas will require appropriate geotechnical testing to demonstrate that the backfill
material meets the required engineered standard.

Backfill for Remediation Excavations
Rationale:

On completion of the site enabling / remediation works as prescribed within EW1-
5 (above) all excavations beneath the proposed buildings will be backfilled with a
suitable material that conforms to the engineer’s specification for future vibro
compaction foundation solution.

Although the main access road into the site has already been constructed,
additional new estate roads in the south and west are required to tied to existing
constructed roads. Materials to be placed beneath proposed adoptable roads will
be compacted to a Method Compaction Specification in accordance with Section
6 of the highways design manual and the REC specification included within
Appendix X.

Validation Requirements:

Confirmation that the material is chemically and geotechnically suitable for re-use.
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EwW7 Provision of Sub Soil
Rationale:

It will be necessary to import a chemically suitable sub-soil forming material
(650mm) for use within all garden and landscaped areas as part of the clean
cover system in the proposed residential development, designed to mitigate
against the identified exposure pathways.

Validation Requirements:

Imported sub-soil will require testing in line with the schedule present within
Section 7.5.

The garden and landscaped areas will require depth validation to satisfy the
requirement of CML in order to demonstrate that the appropriate thickness has
been provided.

EWS8 Provision of Top-Soil
Rationale:

It will be necessary to import a chemically suitable top-soil forming material
(150mm) for use within all garden and landscaped areas if the existing topsoil is
deemed to be chemically unsuitable to be used as the topsoil element for the
clean cover system in the proposed residential development. This will then be
placed on top of the 650mm of validated sub-soil.

Validation Requirements:

Imported top-soil will require testing in line with the schedule present within
Section 7.5.

The garden and landscaped areas will require depth validation to satisfy the
requirement of CML in order to demonstrate that the appropriate thickness has
been provided.

7.3 Materials Management & Legislation Compliance

All operations as outlined in within the Enabling Works Rationale summarised within Section
7.1 will be subject to regulation using a ‘Materials Management Plan’ (MMP) to be created in
accordance with Version 2 of the CL:AIRE Definition of Waste - Industry Code of Practise.

The afore mentioned MMP will be created with due consideration to all proposed
remediation and enabling works operations prescribed within this document and will be
submitted to a Qualified Person and the signed declaration submitted to the EA prior to re-
use of materials on the site.

7.4  Post Remediation Constraints
Post remediation constraints for the site will include:
e Sub surface concrete should be designed in accordance with Design Sulphate Class DS-

1, Aggressive Chemical Environment for Concrete Classification (AC EC) Ac-1s in
accordance with recommendations provided in BRE Special Digest 1 (2005);
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e Topsoil and sub-soil to be supplied by the developer, with appropriate quality checks;

e Placement of clean sub-soil and topsoil in gardens and soft landscaped areas must be a
minimum of 800mm; and,

e Disposal of arisings for services and foundation trenches, if required.

Consultations will have to be completed with the Local Authority to enable the satisfactory
discharge of planning conditions associated with the planning consent for the site.

7.5 Validation Sampling Protocol

In accordance with the current requirements of the regulatory authorities, validation samples
will be collected from all materials that are to either be subject to movement under the
protocols outlined within this Remediation Strategy section, or for materials to be imported
onto site to facilitate the proposed residential development.

Soil samples destined for chemical analysis will be collected at regular intervals in
appropriate sampling containers. All samples will subsequently be stored in cooled boxes
prior to submission to Scientific Analysis Laboratories (SAL) for analysis in accordance with
their UKAS accreditation where applicable.

All samples will be collected using appropriate PPE and sampling equipment that will be
cleaned at each sampling location.

A detailed copy of REC Ltd sampling methodology, QA procedures and laboratory chain of
custody forms will be documented within the site records and presented within the final
validation report for the site.

Where materials are found to contain concentrations of potential contaminants at levels in
excess of the site specific screening criteria (as detailed within Appendix 1), REC will
undertake further assessment and recommendations on the appropriate use for the material
in question.

The sampling frequency for materials to be managed under the Remediation Strategy is
presented within Table 7.2.
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Table 7.2 — Specification of Materials Validation Laboratory Analysis

Material Use Testing Frequency Suite of Analysis

_ _ 1 Sample Per 500m® B
Site excavated and imported

granular & cohesive backfill

1 Sample Per 1000m® A/B/C/D

Imported Sub-Soil (650mm
garden / POS cover) 1 Sample Per 50m?3 A/B/C/D
Topsoil Cover (imported) 1 sample per 50m?® A/B/C/D

Notes — Table5.2

Suites of Analysis

A) Speciated PAH

B) Banded TPH (C5-C35)

C) Asbestos (ID)

D) CLEA Inorganic

E) Asbestos Quantification (by weight)
F) Speciated (aliphatic / aromatic) TPH.

All analysis prescribed above to be completed by UKAS accredited laboratory.

7.6 Environmental Monitoring and Validation
7.6.1. Site Management
The tracking of materials will be based on the following hierarchy:

e The Principal Contractor will have the responsibility for setting out areas of the site on
the basis of the contract specification;

e Operatives will have instructions only to excavate and to emplace materials in specified
areas as assigned by the Site Manager / Foreman;

e The Site Manager (employed by the Principal Contractor) will issue daily instructions to
drivers regarding the placement of materials sourced from specific stockpiles or areas,
ensuring that appropriate documentary evidence is collected that details which materials
are going where and why;

e The strategy for each day’s work will be agreed with the REC Consultant, who will be in
attendance as required, prior to the commencement of the works. REC will:

e Inspect the excavation areas and certify that the correct materials are being
excavated;

e Conduct spot checks on loaded vehicles to ensure compliance with this Remediation
Strategy;

e Ensure that any loads which fail visual, olfactory or spot checks either remain on the
vehicle or if unloaded are excavated and set aside. This material will be treated
according to the recommendations of the REC site engineer;
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e All material imported and removed from site will have Duty of Care / Consignment Notes,
copies of which will be retained on-site by the Site Manager; and,

e Materials directly reusable will be incorporated into the earthworks, subject to operational
conditions and phasing of excavations, in which case they will be stockpiled prior to final
placement.

7.7 Record Keeping and Verification

Using the data collated below, REC Ltd will prepare a summary report clearly referencing the
origin of the materials used and testing carried out to confirm its suitability for use, where
required. REC will also prepare an as built development drawing clearly detailing the
materials present on-site to be cross referenced with the supporting validation
documentation.

The Validation Report will include the following:
e Remediation Strategy (including copies of confirmation from regulatory authorities
agreeing criteria);

e Detailed surveys of all excavations and production of ‘as built’ drawings for the
earthworks;

e Copy of Consignment Notes and Waste Transfer Tickets relating to the movement of
wastes to a licensed waste management facility and non-contaminated natural soils to
direct transfer receiver sites if required;

e Detailed drawings showing all sampling locations for both chemical and geotechnical
testing;

e Chemical test results;

e Geotechnical test results;

e Details of Qualified Person’s signed declaration; and,

e Monitoring results if undertaken (i.e. gas, water etc.)

7.8 Contingency Plan

7.8.1 Previously Unidentified Contaminants

Should any significantly impacted material be encountered during the development, then it
should be excavated and stockpiled on an impermeable material and sampled and tested for
an appropriate range of determinants.

Once the laboratory analysis of the material is available an assessment should be
undertaken to determine whether it can be retained on-site as part of the Material
Management Operations or whether it should be disposed off-site.

Depending on the nature of any such impact it may be necessary to undertake validation
testing of the excavation faces in order to demonstrate that no such materials are left in-situ.
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8.0 GEOTECHNICAL ASSESSMENT

8.1 Proposed Development

It is understood that the proposed development will comprise of 36 number low rise
residential units. No details on potential loadings have been supplied, as such REC has
utilised an assumed line loading of 75kN/m? for the low rise and 2.5 storey houses.

It is understood that site remediation works including excavation and validation of
hydrocarbon compounds will need to be undertaken prior to the commencement of site
works.

Given the nature of the proposed development it is considered that the structure meets the
criteria of Geotechnical Category 1 of Euro Code 7.

Given the nature of the development it is considered that acceptable risk from settlement is a
total settlement value of 25mm for a masonry structure.

8.2  Summary of Ground Conditions

Ground conditions identified at the site are summarised in Table 8.1 below:

Table 8.1 Summary of Ground Conditions
Min Depth to Max Depth to Max
Strata Typical Description Top of Strata Top of Strata Thickness
(m) (m) (m)
MG Asphalt  Black Asphalt 0.00 0.00 0.15

Red brown very gravelly fine to
medium sand with many cobbles.
MG Gravelly Gravel is medium to coarse angular
sand to sub-angular of brick and
concrete. Cobbles are sub-angular

to angular of brick and concrete.

Sandy yellow brown gravel. Gravel
is fine to coarse angular to sub-
angular  of  sandstone  with
occasional bands of coarse sand.

Dark Grey gravelly clay with many
cobbles. Gravel is fine to coarse
MG Gravelly angular to  sub-rounded  of
clay sandstone, limestone, concrete.
Cobbles are angular to sub-

rounded of sandstone.

Very soft very sandy very gravelly

Gravelly red brown CLAY. Gravel is fine to

CLAY coarse angular to sub-angular of
sandstone.

Fine to medium very gravelly
SAND with many cobbles. Gravel
Gravelly is medium to coarse angular to
SAND sub-angular of sandstone and
mudstone. Cobbles are sub-
angular to angular of sandstone.

0.00 0.00 5.70

MG Gravel

1.30 1.30 3.70

0.00 0.00 1.50

1.20 3.00 1.80

1.30 3.60 1.70
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8.3  Summary of Previous Geotechnical Assessments

REC has reviewed and summarised the previous geotechnical appraisals of the site and has
reproduced the salient features below:

e Concrete is to be designed in line with Design Suplate Class DS1 ACEC Classification
AC-1;

e Regrading of the site is considered likely. All imported materials are to be managed
under a Material Management Plan, which appropriate geotechnical and chemical
analysis;

e All sub surface obstructions, such as relict foundations are to be removed and a suitable
material replaced and re-engineered; and,

e The in-filled former reservoir has been backfilled in an apparent loose tip manner, with a
variable grade matrix including steel drums. This material will require excavation and
any concrete base or side of the reservoir also removed. Once removed the void will
have to be re-engineered to final finishing levels to provide a suitable construction
platform. The material excavated from the reservoir is likely to be classified as
hazardous due in part to the liquid product encountered in during the Encia ground
investigation;

Due to the change in proposed end use since the Encia 2008 report, REC has revised the

recommended foundation details and has combined the data from the Encia report and the
data obtained as part of this investigation to derive the foundation options.

8.4  Foundation Conditions and Bearing Capacity
General

It is considered that the Made Ground and shallow till deposits are not suitable for a founding
material due to the inherent variability of the material. Foundation options are therefore:

e Raft foundations;

e Conventional strip footings on vibro granular columns; or,

e Deeper pile foundations.

These options are discussed below:

Raft Foundations

Consideration could be given to the utilisation of a raft type foundation which would mitigate
against the potential for total and differential settlement. Due to the large surface area of the
raft the bulb of pressure is reduced and maybe suitable for the assumed loading of 75kN/m?
which the proposed low rise and 2.5 storey development may exert.

Raft foundations should be as shallow as possible, preferably on the surface, so that
compressive strains can take place beneath them instead of transmitting direct compressive

forces to their edges, and they should be constructed on a membrane to allow for lateral
movement as ground movements occur below them.
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It is recommended that a specialist foundation engineer is contacted to design any raft
utilised for the proposed developments. They must also take into account the overall
dimensions and calculate the bulb of pressure to ensure that the forces exerted in the
underlying strata are within the calculated ABP range of between 50kN/m? to 100kN/m?at
between 1.00m and 2.00m bgl.

Ground Improvement

The use of ground improvement techniques such as vibro granular columns will allow
shallow foundations to be utilised with the Made Ground. The vibro granular columns should
provide a bearing capacity of around 150kN/m?2 but will also remove variability within the
Made Ground. Specialist advice should be sought from a suitably experience contractor with
regard to allowable bearing capacity and settlements.

Piled Foundations

As an alternative consideration maybe given to the use of piled foundations for any low rise
residential units where deep Made Ground has been encountered, such as the backfilled
reservoir.

Pile design should be undertaken by a specialist contractor to allow them to reduce the
factor of safety based on their extensive pile testing data.

Recommendation

Raft foundations for the low rise residential units in areas where Made Ground does not
exceed 1.50m in thickness would be viable, however the variability in the Made Ground
would lead to a potential for unacceptable levels of differential settlement. It is considered
that vibro granular columns will provide the most reliable and cost effective option for the low
rise units.

8.5 Site Enabling and Remediation Works

A programme of site wide remediation and enabling works will be required to remove all
historical obstructions and manage materials in such a manner so as to facilitate re-
engineering beneath plots for vibro replacement by stone columns, as detailed in Section 6.0
of this report.

8.6 Ground Floor Slabs

Due to the presence of substantial thickness’ of Made Ground across the site it is
considered that ground bearing floor slabs, whilst viable, will require detailed design to
accommodate variability of the formation and account for differential settlement.

If vibro granular columns are used for the foundations then this could be extended to the
floor slab to improve formation conditions and reduce the risk of damage from settlement.
However, it may be more reliable to opt for suspended floor slabs.

Where suspended floor slabs are employed ventilation of the under floor void will be required
to address condensation issues. This would also assist in the mitigation of potential gas
ingress issues.
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8.7 Drainage

It is recommended that drain runs are designed using steeper gradients and flexible joints to
allow for some differential settlement.

The soil infiltration tests show that there is little potential for soakaways within the natural
underlying strata. Therefore, it is not recommended that soakaways are used for disposal of
surface water runoff.

8.8 Excavations

Site observations indicated that excavations should be feasible in the near surface with
normal plant. Groundwater seepage was recorded in a number of the Exploratory Holes at
depths of between 2.30 and 4.00m bgl and are considered representative of the local ground
water level within the granular deposits.

Dependent upon the depth of excavations, consideration must be given to the potential for
instability and collapse when excavating through the granular deposits and it is considered
that all excavations are supported in accordance with guidance contained within CIRIA 97.

Should excavations be deep enough to encounter groundwater then consideration must be
given not only to de-watering but to the potential off-site impact of de-watering in gravels.

8.9 Re-Use of Materials

Consideration has been given to the potential re-use of site won arisings from substructure
works as an engineered fill. The soils have been assessed using the following:

e Physical description of the soils encountered (variability and organic content); and,
e Guidance given in HA44/91;

Based on this it is considered that soils are suitable for re-use as a general engineered fill in
accordance with Class 2A of the Specification for Highway Works.

8.10 Construction Activity and Inspection
The following activities and inspections should be incorporated in to the site works:

¢ Due to the variability of the soils at the site it is recommended that sufficient allowance is
made for the inspection of formation and sub formations to foundations and pavement
construction;

e Excavations where access is required should be subject to a risk assessment from a
competent person and where appropriate mitigation measures such as benching back
the sides or use of support systems in accordance with CIRIA 97 utilised;

e It is considered that de-watering may be required, especially following periods of heavy
rainfall. Removal of surface water and water within trenches should be possible with
conventional sump pumping. Discharge of any water should be agreed with the relevant
regulatory body and be undertaken under a trade effluent discharge, where required.
Measures to remove silt and suspended solids may be required and consideration
should be given to provision of space for settling tanks or an attenuation pond;

e Where access to confined spaces is required appropriate mitigation measures should be
addressed within the Construction Stage Health and Safety Plan. Particular account
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should be taken of the gas results; and,

e The presence of potential contamination and mitigation measures should be addressed
as part of the Construction Stage Health and Safety Plan and should include measures
to design out the risks, reduce their impact and finally the use of Personnel Protective
Equipment (PPE).
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9.0 CONCLUSIONS & RECOMMENDATIONS

Geotechnical Assessment

The in-filled former reservoir has been back filled in an apparent loose tip manner, which is
geotechnical unsuitable. This material will require excavation and re-engineering to final finishing
levels to provide a suitable construction platform.

Due to the variable thickness of Made Ground foundations conventional foundations are used
founding on vibro granular columns used to improve the uniformity of the engineering properties of
the Made Ground, cohesive and granular deposits.

Revised Conceptual Site Model

The placement of an 800mm cover system in soft landscaped areas including POS and gardens will
mitigate against the elevated hydrocarbon compounds, identified in this report and the elevated
inorganic compounds as noted in the Encia report.

The Detailed Quantitative Risk Assessment (DQRA) has modelled the fate and transport of soluble
hydrocarbons identified on site and concludes that under steady state conditions with no natural
attenuation will the compounds will not impact the 50m compliance point (Culvert of River Gwenfro)
at concentrations above even the more conservative former Drinking Water Standards for
hydrocarbon compounds (<10ug/l).

The ground gas assessment indicates a medium risk to future site users, owing to the presence of
radon and carbon dioxide. Gas protection measures and basic radon protection measures are
required at the site.

Recommendations

A material management plan (MMP) will be required to facilitate in the cost effective re-development
of the site. Allowances should made for the potential abnormal development costs associated with
the disposal of hydrocarbon impacted Made Ground in the vicinity of the former reservoir.

END OF REPORT
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10.

11.

12.

13.

This report and its findings should be considered in relation to the terms of reference and objectives agreed
between REC Ltd and the Client as indicated in Section 1.2.

For the work, reliance has been placed on publicly available data obtained from the sources identified. The
information is not necessarily exhaustive and further information relevant to the site may be available from
other sources. When using the information it has been assumed it is correct. No attempt has been made to
verify the information.

This report has been produced in accordance with current UK policy and legislative requirements for land
and groundwater contamination which are enforced by the local authority and the Environment Agency.
Liabilities associated with land contamination are complex and requires advice from legal professionals.

During the site walkover reasonable effort has been made to obtain an overview of the site conditions.
However, during the site walkover no attempt has been made to enter areas of the site that are unsafe or
present a risk to health and safety, are locked, barricaded, overgrown, or the location of the area has not be
made known or accessible.

Access considerations, the presence of services and the activities being carried out on the site limited the
locations where sampling locations could be installed and the techniques that could be used.

In addition to the above REC Ltd note that when investigating, or developing, potentially contaminated land it
is important to recognise that sub-surface conditions may vary spatially and also with time. The absence of
certain ground, ground gas, and contamination or groundwater conditions at the positions tested is not a
guarantee that such conditions do not exist anywhere across the site. Due to the presence of existing
buildings and structures access could not be obtained to all areas. Additional contamination may be
identified following the removal of the buildings or hard standing.

Site sensitivity assessments have been made based on available information at the time of writing and are
ultimately for the decision of the regulatory authorities.

Where mention has been made to the identification of Japanese Knotweed and other invasive plant species
and asbestos or asbestos-containing materials this is for indicative purposes only and do not constitute or
replace full and proper surveys.

The executive summary, conclusions and recommendations sections of the report provide an overview and
guidance only and should not be specifically relied upon without considering the context of the report in full.

This report presents an interpretation of the geotechnical information established by excavation, observation
and testing. Whilst every effort is made in interpretative reporting to assess the soil conditions over the Site
it should be noted that natural strata vary from point to point and that man made deposits are subject to an
even greater diversity. Groundwater conditions are dependent on seasonal and other factors. Consequently
there may be conditions present not revealed by this investigation.

REC can not be held responsible for any use of the report or its contents for any purpose other than that for
which it was prepared. The copyright in this report and other plans and documents prepared by REC is
owned by them and no such plans or documents may be reproduced, published or adapted without written
consent. Complete copies of this may, however, be made and distributed by the client as is expected in
dealing with matters related to its commission. Should the client pass copies of the report to other parties for
information, the whole report should be copied, but no professional liability or warranties shall be extended to
other parties by REC in this connection without their explicit written agreement there to by REC.

Rather, this investigation has been undertaken to provide a preliminary characterisation of the existing sub-
surface geotechnical characteristics and make up and the findings of this study are our best interpretation of
the data collected, within the scope of work and agreed budget. New information, revised practices or
changes in legislation may necessitate the re-interpretation of the report, in whole or in part.

This investigation has been undertaken to reasonably characterise existing sub-surface conditions and the
findings of this study are our best interpretation of the data collected, within the scope of work and agreed
budget. New information, revised practices or changes in legislation may necessitate the re-interpretation of
the report, in whole or in part.
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TERMS
AST Above Ground Storage Tank
BGS British Geological Survey
BSI British Standards Institute
BTEX Benzene, Toluene, Ethylbenzene, Xylenes
CIEH Chartered Institute of Environmental Health
CIRIA Construction Industry Research Association
CLEA Contaminated Land Exposure Assessment
CSM Conceptual Site Model
Dense Non-Aqueous Phase Liquid (chlorinated solvents,
DNAPL PCB)
DWS Drinking Water Standard
EA Environment Agency
EQS Environmental Quality Standard
GAC General Assessment Criteria
GL Ground Level
GSvV Gas Screening Value
HCV Health Criteria Value
ICSM Initial Conceptual Site Model
LNAPL Light Non-Aqueous Phase Liquid (petrol, diesel, kerosene)
ND Not Detected
LMRL Lower Method Reporting Limit

NR Not Recorded
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PAH

PCB

PID

QA

SGV

SPH

Sp.TPH (CWG)

SPT

SVOC

UST

VCCs

VOC

WTE

UNITS

km

Y%

%V/v

mb

I/hr

o/l

ppb

Poly Aromatic Hydrocarbon

Poly-Chlorinated Biphenyl

Photo lonisation Detector

Quality Assurance

Soil Guideline Value

Separate Phase Hydrocarbon

Total Petroleum Hydrocarbon (Criteria Working Group)

Standard Penetration Test

Semi Volatile Organic Compound

Underground Storage Tank

Vibro Concrete Columns

Volatile Organic Compound

Water Table Elevation

Metres

Kilometres

Percent

Percent volume in air

Milli Bars (atmospheric pressure)

Litres per hour

Micrograms per Litre (parts per billion)

Parts Per Billion
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mg/kg
ppm
mg/m3
m bgl
m bcl
mAOD
kN/m?

pm

Milligrams per kilogram (parts per million)

Parts Per Million

Milligram per metre cubed

Metres Below Ground Level

Metre Below Cover Level

Metres Above Ordnance Datum (sea level)

Kilo Newtons per metre squared

Micro metre




Supplementary Geo-Environmental Assessment and Rem Strat
Watery Road, Wrexham

June 2012
44391p2ri

APPENDIX 1lI

DRAWINGS

DRAWINGS

APPENDIX I



Supplementary Geo-Environmental Assessment and Rem Strat June 2012

Watery Road, Wrexham 44391p2r1
@ R
: “s;
i 8
0}
< B
3
"?) § § Wrexham
s 2 [, 4 e
> 7 4
£ !F Acton Park ®
w
B ® &
% Canolfan 2
3 Tenis Ln
*a R Rhose®™"
85935 12 14 y ‘9’
L) o, >
K % oS 2
“Rd B5101 R 615 Wrexham
X (-3 Rugby Club
Wrexham V‘;’
O) Maelor Hospital Q
H = 3
& ?
A525 - RuthifRy Wrexham
85099 As2s
Site Location ”s
@d\ s
Poenbucy
entage & =
argens 79\ Lews Woed * '90
Rhostyllen @g Bryn-y-cabanau %
] & Woeed A
EIR g O,

Resource & Environmental Consultants

Drawing 44391p2/001 M

Site Location and
Aerial Photo




D Site Boundary

ALL TO MATCH EXISTING

The client must not amend any
drawing, design or other
intellectual property produced by
REC Itd, without permission in
writing from REC Itd in advance of
any amendments being made.

In the event that such written
permission is not obtained in
advance of the amendments being
made, REC Itd shall not be liable
for any damage and/or losses
occurring as a result of the
amended drawing, design or other

intellectual property. ﬂmnm i L]
P 12 COACES TO RE

Resource and Environmental Job Title Client Job No: 44391 UWM\NOHN Notes: _U_xm<<_3© Title

Consultants Mdmhey House, Pacific Quay
. zoﬂmwmmw@\ @z%% mCom Drawn by: S. Howard L.LQ@HUN:OON
oo veracs ol Watery Road, Wrexham Bellway Homes | approved by: R. paul Proposed Development

E-maili sales@recltd.couk

Website: www.recltdcouk Scale: NTS v_m_\d

Resource &Environmental Consultants Lid




Approxinate Window Sample

Prokehole Lacation

H</,\,w,ﬁ09>

ORI

The client must not amend any
drawing, design or other
intellectual property produced by
REC Itd, without permission in
writing from REC Itd in advance of
any amendments being made.

In the event that such written
permission is not obtained in
advance of the amendments being
made, REC Itd shall not be liable
for any damage and/or losses
occurring as a result of the
amended drawing, design or other
intellectual property.

Job Title Client Notes: Drawing Title

Resource and Environmental Job No: 44391 _Om\NOHN_

Consultants Mdmhey House, Pacific Quay
zoﬂmwmmw@\ @z%% mCom Drawn by: S. Towers L.LQ@HUN:OOW
roaoier ses sl \Watery Road, Wrexham Bellway Homes  (|approved by: R. paul Exploratory Hole

E-maili sales@recltd.couk

Website: www.recltdcouk Scale: NTS _Ionm.ﬂ_o_J v_m_\d

Resource &Environmental Consultants Lid




Key
$ OVE ARUP Borehole Locations

oveHB 2909
L
\ EAC Borehole Locations 2005 4
DBHO1 ¥
ﬁ ENCIA Borehole Location 2008 MV .
TPO7 [ DBHO4 .... )
B Emna 0 TPz WS104 _ TP10 g

s

S1  ENCIA Window Sample Location ™ \\ m-,,.s\\ s b, - |
m>ojuﬂo : ) ,\\\\\\“N\.\“““\\\\\\\&a\\\\\\\\ s

e EAC Trial Pit Locations 2005 ; AP0 \\\“\\\.{\\\“\\u\mw\ S
Wy

E._._X ENCIA Trial Pit Location 2008 I B >§\
Aw

EACTP06
 §

WS101 Approximate Window Sample e ma ) WS106A
Probehole Location i | g ATPO7 wsp = ® )
.il - _. E @ WS106 = 1.:—. "
E— AT DBHOE
Site Boundary I .ul.Em\»O._._uop & "] =
fi e Edﬁ BHS OVEBHC -~ ws3
|
S EACTP08 % 5
Approximate location DT = " P9 .r. I _n - ® ﬁ..%
of former reservior ----I_-.. ® " | i #.._”‘

WS101 y e
- "] m>0_iuom h - . OVEBHD
1}

B ]

___ —_ WS103 TP6 ! i i
= ® ' J Em>odu8 -.#_w oy . m,J o ,_% - _h
i .
™ ___ - __ a B 3 .m
S~ ___ | i | | = IEAGAP18 -
= o/MN.»ﬂl.u--- - ... | 1. - ﬂ I/

The client must not amend any
drawing, design or other
intellectual property produced by
REC Itd, without permission in
writing from REC Itd in advance of
any amendments being made.

n the nt that such written

is not obtained in
amendments being
shall not be liable

f d d/or | S
oocUrTing as a result of the - ¥ =T
amended drawing, design or other ....._".. ] Ln.u.f.11-.
intellectual property. Pw- .‘_”.l...t o P
Resource an d Environmen tal Job Title Client Job No: 44391 _UMM\NOHN_ lotes: Drawing Title
Consultants Mdpley House, Pacific Quay
.‘ zoﬂﬁﬁ)mm%mm\ mwzmvmmwo mﬁmm Drawn _u<n S. Howard L.L.onUNIOOL.
el:
e oo nofl Watery Road, Wrexham Bellway Homes  |[approved by: R. paul Combined Exploratory
. Website: www.reclto.co.uk i
Resource & Environmental Consultants Ltd S e Scale:  NTS Hole Location Plan

A







Development
Site Boundary

Vibro granular
column
foundations

The client must not amend any
drawing, design or other
intellectual property produced by
REC Itd, without permission in
writing from REC Itd in advance of
any amendments being made.

In the event that such written
permission is not obtained in
advance of the amendments being
made, REC Itd shall not be liable
for any damage and/or losses
occurring as a result of the
amended drawing, design or other
intellectual property.

-
e

J
1
oy =

30 TR

e

L
24
=

iy

5

ALL TO MATCH E

1

F - -
F Lo
T & : R T

KISTING

f g \.«w\f .

s

—

._II_I_I_JI

ol B
= o T
[ r

e
||||||||||||

llllll
llllll

17 SPACES T RE

REC

Resource &Environmental Consultants Lid

Resource and Environmental
Consultants Mdpley House, Pacific Quay
Manchester, M5S0 2UE
N Tel: 0161 868 1300
Fax: 0161 868 1301
E-maili sales@recltd.couk
Website: www.recltdcouk

Job Title

Watery Road, Wrexham

Client

Bellway Homes

Job No: 44391

_ om\NOHN_

Drawn by: S. Howard

Approved by: R. paul

Scale: NTS

Notes:

Drawing Title

44391p2-006

Foundation Zoning
Plan




Supplementary Geo-Environmental Assessment and Rem Strat
Watery Road, Wrexham

June 2012
44391p2ri

APPENDIX IV

REC EXPLORATORY HOLE LOGS

APPENDIX IV REC EXPLORATORY HOLE LOGS



Borehole Record - Window Sample

Probehole Number: WS101
Project Number: 44391

Contract Name: Watery Road, Wrexham
Client: Bellway Homes (NW)

Engineer: S. Towers

Date Started: 19/04/2012
Date Completed: 19/04/2012
Elevation AOD (m): N/A
Co-ordinates: N/A
Drilling Equipment:

Mini tracked window sampler rig

EC

7

Resource & Environmental Consultants

Osprey House

Pacific Quay
Broadway
Manchester, M50 2UE

Tel: 0161 868 1300 / Fax: 0161 868 1301

www.recltd.co.uk

SUBSURFACE PROFILE SAMPLES AND IN-SITU TESTING
Depth Monitoring
. . Water ;
| © - of Depth In-Situ Testing Installation
£3| § Description stata | P | (mbg)) SPT /U100 Level | % B ackiil
gL 9 (mbgl) (mbgl)
[a] é —

i MADE GROUND: Black asphalt. 0.15 ﬂ

- MADE GROUND: Fine to medium very gravelly ES 0.40 & &

] red/brown sand with many cobbles. Gravel is medium =

4 to coarse angular to sub-angular of brick and =

E concrete.Cobbles are sub-angular to angular of brick —

h and concrete. =
1.0 ...becomes dense at 1.00m bgl SPT | 1.00-1.45 | 3/10/7/5/8/12 N= 32 =
2.0 ...becomes medium dense at 2.00m bgl SPT 2.00-2.45 2/2/2/2/3/3 N= 10 - \%

. ES 2.50 \
3.0 SPT 3.00-3.45 3/6/6/4/4/5 N= 19

b ES 3.50

1 SPT 4.00-4.45 10/7/8/10/10/8 N= 36
4.0 ...becomes dense at 4.00m bgl

] 4.45 %\

] Terminated at 4.45m bgl due to cobbles.

5.0

6.0

Key B. Bulk (Bag) D. Disturbed T. Plastic Tub
W. Water G. Amber Glass Jar / Bottle N.'N' Value

U100. 100mm Undisturbed
U38. 38mm Undisturbed Sample
SPT. Standard Penetration Test

CPT. Cone Penetration Test
U100. Blows (Recovery mm)
V. 40ml Glass Vial

HV. Hand Shear Vane
PID. Photo lonisation Detector
ES. Environmental Sample

Groundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS102
Project Number: 44391
Contract Name: Watery Road, Wrexham

Client: Bellway Homes (NW)

Date Started: 19/04/2012
Date Completed: 19/04/2012
Elevation AOD (m): N/A
Co-ordinates: N/A

EC

Resource & Environmental Consultants

Osprey House
Pacific Quay
Broadway

Manchester, M50 2UE
Tel: 0161 868 1300 / Fax: 0161 868 1301

Engineer: S. Towers Drilling Equipment: Mini tracked window sampler rig www.recltd.co.uk
SUBSURFACE PROFILE SAMPLES AND IN-SITU TESTING
Depth Monitoring
. . Water ;

| © - of Depth In-Situ Testing Installation
£3| § Description stata | P | (mbg)) SPT /U100 Level | % B ackiil
gL 9 (mbgl) (mbgl)
[a] é —

4 MADE GROUND: Fine to medium clayey gravelly H

b sand. Gravel is fine to coarse angular to sub-angular

] of sandstone.

1.0 ...becomes very loose at 1.00m bgl SPT 1.00-1.45 0/0/0/0/1/1 N= 2 Y =] &

- 1.30 ES 1.30

- MADE GROUND: Sandy yellow/brown gravel. Gravel ' —

B is fine to coarse angular to sub-angular of sandstone —

7] with occasional bands of coarse sand. ==
2.0 ...becomes medium dense at 2.00m bgl SPT 2.00-2.45 1/2/5/4/3/3 N= 15 =
3.0 SPT 3.00-3.45 1/2/2/3/3/2 N= 10 —

1 ES 3.00 —
4.0 SPT | 4.00-4.45 3/6/6/4/4/5 N= 19 : \%
o] becomes very dense at 5.00m bgl 5.00 SPT 5.00-5.45 3/4/6/10/19/18 N= 53 %

B Complete at 5.00m bgl.

6.0
Key B. Bulk (Bag) D. Disturbed T. Plastic Tub
W. Water G. Amber Glass Jar / Bottle N.'N' Value

U100. 100mm Undisturbed
U38. 38mm Undisturbed Sample
SPT. Standard Penetration Test

CPT. Cone Penetration Test
U100. Blows (Recovery mm)
V. 40ml Glass Vial

HV. Hand Shear Vane

PID. Photo lonisation Detector
ES. Environmental Sample

Notes  roundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS103

Project Number: 44391
Contract Name: Watery Road, Wrexham
Client: Bellway Homes (NW)

Engineer: S. Towers

Co-ordinates: N/A
Drilling Equipment:

Date Started: 19/04/2012
Date Completed: 19/04/2012
Elevation AOD (m): N/A

Mini tracked window sampler rig

Resource & Environmental Consultants

Osprey House

Pacific Quay
Broadway
Manchester, M50 2UE

Tel: 0161 868 1300 / Fax: 0161 868 1301

www.recltd.co.uk

SUBSURFACE PROFILE SAMPLES AND IN-SITU TESTING
Depth Monitoring
. . Water ;
- - of Depth In-Situ Testing Installation
£5| 5 Description Strata | 1YP® (mbgl) SPT /U100 Level | "/ Backfill
gL 9 (mbgl) (mbgl)
[a] é —

4 MADE GROUND: Fine to medium very gravelly W

i red/brown sand with many cobbles. Gravel is medium

- to coarse angular to sub-angular of brick and

- concrete. Cobbles are sub-angular to angular of brick

E and concrete. ES 0.50
1.0 ...becomes medium dense at 1.00m bgl SPT 1.00-1.45 1/5/5/5/5/5 N= 20 S = &
2.0 SPT 2.00-2.45 3/6/6/5/8/4 N= 23 =]

. ES 2.50 =
3.0 SPT 3.00-3.45 1/2/3/3/3/3 N= 12 \%
4.0 SPT 4.00-4.45 1/2/3/3/2/2 N= 10

N SPT 5.00-5.45 2/2/2/2/2/2 N= 8
5.0 ...becomes loose at 5.00m bgl H"“Q"k\

Key B. Bulk (Bag) D. Disturbed T. Plastic Tub
W. Water G. Amber Glass Jar / Bottle N.'N' Value
U100. 100mm Undisturbed CPT. Cone Penetration Test HV. Hand Shear Vane
U38. 38mm Undisturbed Sample U100. Blows (Recovery mm) PID. Photo lonisation Detector
SPT. Standard Penetration Test V. 40ml Glass Vial ES. Environmental Sample
Notes  Groundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS103

Project Number: 44391
Contract Name: Watery Road, Wrexham
Client: Bellway Homes (NW)

Engineer: S. Towers

Date Started: 19/04/2012

Date Completed: 19/04/2012

Elevation AOD (m): N/A

Co-ordinates: N/A
Drilling Equipment:

7

Resource & Environmental Consultants

Osprey House
Pacific Quay
Broadway

Manchester, M50 2UE
. . . Tel: 0161 868 1300 / Fax: 0161 868 1301
Mini tracked window sampler rig www.recltd.co.uk

SUBSURFACE PROFILE

SAMPLES AND IN-SITU TESTING

Depth Water Monitoring
| © - of Depth In-Situ Testing Installation
£3| § Description stata | P | (mbg)) SPT /U100 Level | % B ackiil
cg| ® (mbgl) (mbgl)
[a] é |
\\ﬁ:
1 %\\
1 SPT 6.00-6.45 17/11/5/5/3/3 N= 16
6.0 ...becomes mediumd dense at 6.00m bgl
i 6.45
: Complete at 6.45m bgl.
7.0
8.0
9.0
10.0—

Key B. Bulk (Bag)
W. Water
U100. 100mm Undisturbed
U38. 38mm Undisturbed Sample
SPT. Standard Penetration Test

D. Disturbed

G. Amber Glass Jar / Bottle
CPT. Cone Penetration Test
U100. Blows (Recovery mm)

V. 40ml Glass Vial

T. Plastic Tub
N. 'N' Value
HV. Hand Shear Vane

PID. Photo lonisation Detector
ES. Environmental Sample

Notes  roundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS104

Project Number: 44391
Contract Name: Watery Road, Wrexham
Client: Bellway Homes (NW)

Engineer: S. Towers

Date Started: 19/04/2012
Date Completed: 19/04/2012
Elevation AOD (m): N/A
Co-ordinates: N/A

EC

Resource & Environmental Consultants

Osprey House
Pacific Quay
Broadway

Manchester, M50 2UE
Tel: 0161 868 1300 / Fax: 0161 868 1301

Drilling Equipment: Mini tracked window sampler rig www.recltd.co.uk

SUBSURFACE PROFILE

SAMPLES AND IN-SITU TESTING

Depth Water Monitoring
| © - of Depth In-Situ Testing Installation
£5| 5 Description Strata | 1YP® (mbgl) SPT /U100 Level | "/ Backfill
gL 9 (mbgl) (mbgl)

[a] é —

4 MADE GROUND: Fine to medium very clayey H
b grey/brown very gravelly sand with many cobbles.

] Gravel is medium to coarse angular to sub-angular of

4 sandstone and brick. Cobbles are sub-angular to ES 0.50

E angular of sandstone and brick. '

1.0 SPT 1.00-1.45 0/0/0/0/0/0 N=0 Y = &
7] 1.20 —]
i -] Very soft very low strength very sandy very gravelly —

B -4 red/brown CLAY. Gravel is fine to coarse angular to —
7] '] sub-angular of sandstone. ==
2.0 ] ...becomes stiff high strength at 2.00m bgl SPT 2.00-2.45 2/2/2/2/2/2 N= 8 =
S e ] 3.00 =
- Very soft very low strength very sandy gravelly grey =
h CLAY. Gravel is fine to medium angular to sub- —
7] angular of sandstone. =1,
b 3.60 ES 3.50 U= \"
Fine to medium very gravelly SAND with some =
cobbles. Gravel is medium to coarse angular to sub- L=,
angular of sandstone and mudstone. Cobbles are . X
i sub-angular to sub-rounded of sandstone. ES 4.00 \\%
|l a Y 1 5'00 %\

T
B Complete at 5.00m bgl.

6.0

Key B. Bulk (Bag) D. Disturbed T. Plastic Tub

W. Water G. Amber Glass Jar / Bottle N.'N' Value

U100. 100mm Undisturbed CPT. Cone Penetration Test HV. Hand Shear Vane

U38. 38mm Undisturbed Sample U100. Blows (Recovery mm) PID. Photo lonisation Detector

SPT. Standard Penetration Test V. 40ml Glass Vial ES. Environmental Sample
Notes  Groundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS105

Project Number: 44391
Contract Name: Watery Road, Wrexham
Client: Bellway Homes (NW)

Engineer: S. Towers

Drilling Equipment:

Date Started: 19/04/2012
Date Completed: 19/04/2012
Elevation AOD (m): N/A
Co-ordinates: N/A

EC

Resource & Environmental Consultants

Osprey House
Pacific Quay
Broadway

Manchester, M50 2UE
. . . Tel: 0161 868 1300 / Fax: 0161 868 1301
Mini tracked window sampler rig www.recltd.co.uk

SUBSURFACE PROFILE

SAMPLES AND IN-SITU TESTING

Depth Water Monitoring
| © - of Depth In-Situ Testing Installation
£5| 5 Description Strata | 1YP® (mbgl) SPT /U100 Level | "/ Backfill
gL 9 (mbgl) (mbgl)
[a] é —
4 MADE GROUND: Medium to coarse very clayey very H
b gravelly dark grey sand. Gravel is medium to coarse
] angular to sub-angular of concrete, brick, asphalt and ES 0.40
] limestone. ’
1.0 ...becomes loose at 1.00m bgl SPT 1.00-1.45 1/1/1/1/1/1 N= 4 Y =] &
- 1.30 ES 1.30
Fine red/brown gravelly sand. Gravel is medium to ' —
coarse angular to sub-angular of sandstone, —
limestone and coal. —
...becomes loose at 2.00m bgl SPT 2.00-2.45 2/2/2/2/2/2 N= 8 =
- o fr—
4: I —]
o —]
- [s7] —
3.0 + 3.00 SPT 3.00-3.45 2/2/1/2/2/2 N=7 z —
- Firm medium strength sandy gravelly CLAY. Gravel is ' ' - g =
h medium to coarse angular to sub-angular of = —
7 sandstone. 1] =
k5 . .
] 2 K = K
. 3.80 - =\
Medium strength oarse gravelly yellow brown SAND. ES 3.80 = " 1
Gravel is fine to medium angular to sub-angular of SPT 4.00-4.45 1/1/1/3/3/3 N= 10
7- sandstone. \%
1 4.50
- Firm to stiff sandy gravelly CLAY. Gravel is fine to
— medium angular to sub-angular of sandstone.
. o 5.00 SPT 5.00-5.45 2/3/2/3/3/4 N= 12 %
56 ...becomes stiff high strength at 5.00m bgl
B Complete at 5.00m bgl.
6.0
Key B. Bulk (Bag) D. Disturbed T. Plastic Tub
W. Water G. Amber Glass Jar / Bottle N. 'N' Value

U100. 100mm Undisturbed
U38. 38mm Undisturbed Sample
SPT. Standard Penetration Test

CPT. Cone Penetration Test
U100. Blows (Recovery mm)
V. 40ml Glass Vial

HV. Hand Shear Vane

PID. Photo lonisation Detector
ES. Environmental Sample

Notes  Groundwater: waterstrike at 3.80m bgl

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS106

Project Number: 44391
Contract Name: Watery Road, Wrexham

Client: Bellway Homes (NW)

Date Started: 19/04/2012
Date Completed: 19/04/2012
Elevation AOD (m): N/A
Co-ordinates: N/A

Osprey House
Pacific Quay
Broadway

Resource & Environmental Consultants

Manchester, M50 2UE

Tel: 0161 868 1300 / Fax: 0161 868 1301

7

Engineer: S. Towers Drilling Equipment: Mini tracked window sampler rig www.recltd.co.uk
SUBSURFACE PROFILE SAMPLES AND IN-SITU TESTING
Depth Monitoring
. . Water ;
| © - of Depth In-Situ Testing Installation
£3| § Description stata | P | (mbg)) SPT /U100 Level | % B ackiil
cg| ® (mbgl) (mbgl)
[a] é —
] MADE GROUND: MADE GROUND: Medium to ‘Q%
b coarse clayey dark grey gravelly sand with many
] cobbles. Gravel is fine to coarse angular to sub-
] rounded of sandstone, limestone, concrete. Cobbles
E are sub-angular to sub-rounded of sandstone.
1.0
i 1.50 :‘«C:}.‘
h Terminated at 1.50m bgl due to a large sandstone
] obstruction.
2.0
3.0
4.0
5.0
6.0
Key B. Bulk (Bag) D. Disturbed T. Plastic Tub
W. Water G. Amber Glass Jar / Bottle N. 'N' Value

U100. 100mm Undisturbed
U38. 38mm Undisturbed Sample
SPT. Standard Penetration Test

CPT. Cone Penetration Test
U100. Blows (Recovery mm)
V. 40ml Glass Vial

HV. Hand Shear Vane

PID. Photo lonisation Detector
ES. Environmental Sample

Notes  roundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Borehole Record - Window Sample

Probehole Number: WS106a

Project Number: 44391
Contract Name: Watery Road, Wrexham
Client: Bellway Homes (NW)

Engineer: S. Towers

Date Started: 19/04/2012

Date Completed: 19/04/2012

Elevation AOD (m): N/A

Co-ordinates: N/A

7

Resource & Environmental Consultants

Osprey House
Pacific Quay
Broadway

Manchester, M50 2UE
- . . . . Tel: 0161 868 1300 / Fax: 0161 868 1301
Drilling Equipment: Mini tracked window sampler rig www.recltd.co.uk

SUBSURFACE PROFILE

SAMPLES AND IN-SITU TESTING

Depth Water Monitoring
| © - of Depth In-Situ Testing Installation
£3| § Description stata | P | (mbg)) SPT /U100 Level | % B ackiil
cg| ® (mbgl) (mbgl)
[a] é —
4 MADE GROUND: Medium to coarse clayey dark grey H
b gravelly sand with many cobbles. Gravel is fine to
] coarse angular to sub-rounded of sandstone,
i limestone, concrete. Many cobbles and boulders of ES 0.50 & — &
- sandstone. ' =/
1.0 SPT 1.00-1.45 2/2/2/3/3/2 N= 10 . \%
1 1.50 SPT 1.50 50 for Omm }&1
h Terminated at 1.50m bgl due to a large sandstone
] boulder.
2.0
3.0
4.0
5.0
6.0
Key B. Bulk (Bag) D. Disturbed T. Plastic Tub
W. Water G. Amber Glass Jar / Bottle N.'N' Value

U100. 100mm Undisturbed
U38. 38mm Undisturbed Sample
SPT. Standard Penetration Test

CPT. Cone Penetration Test
U100. Blows (Recovery mm)

V. 40ml Glass Vial

HV. Hand Shear Vane

PID. Photo lonisation Detector
ES. Environmental Sample

Notes  roundwater: None encountered

Services: Prior to drilling the location was scanned with a cable avoidance tool (CAT).

Additon of water: None added

Casing diameter: 110mm

Date logged: 23/04/2012

Status: Prelim2




Supplementary Geo-Environmental Assessment and Rem Strat
Watery Road, Wrexham

June 2012
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APPENIDIX V

CHEMICAL TESTING RESULTS

APPENDIXV CHEMICAL TESTING RESULTS



Hadfield House

§A. Scientific Analysis Laboratories Ltd Hdield et
Manchester

Certificate of Analysis M16 OFE
Scientific Analysis Laboratories is a Tel : 0161 874 2400
limited company registered in England and Fax : 0161 874 2468

Wales (No 2514788) whose address is at
Hadfield House, Hadfield Street, Manchester M16 9FE

Report Number: 275992-1

Date of Report: 30-Apr-2012

Customer: Resource Environmental Consultants Ltd
Osprey House
Pacific Quay
Broadway
Salford
M50 2UE

Customer Contact: Miss Steph Towers

Customer Job Reference: 44391
Date Job Received at SAL: 21-Apr-2012
Date Analysis Started: 23-Apr-2012
Date Analysis Completed: 30-Apr-2012

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

£ = Report checked Issued by :
3 E and authorised by : Mr Ross Walker %
T UKAS | Mr Ross Walker Customer Services Manager -
e Customer Services Manager (Land)
1549
(Land)
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SAL Reference: 275992
Customer Reference: 44391

Soil

Analysed as Soil

REC Suite C (Banded TPH C5-C35)

SAL Reference| 275992 004 | 275992 006 [ 275992010 [ 275992 011
Customer Sample Reference| WS102 1.3 WS103 0.5 WS104 4.0 WS105 0.4
Date Sampled | 19-APR-2012 | 19-APR-2012 | 19-APR-2012 | 19-APR-2012
Determinand Method S;;Si)tle LOD Units
TPH (C5-C6) T54 AR 0.10 mg/kg <0.10 <0.10 <0.10 <0.10
TPH (C6-C8) T54 AR 0.1 mg/kg <0.1 <0.1 <0.1 <0.1
TPH (C8-C10) T54 AR 0.10 mg/kg <0.10 <0.10 <0.10 <0.10
TPH (C10-C12) T8 AR 1 mg/kg <1 ) <10 <1 1
TPH (C12-C16) T8 AR 1 mg/kg <1 39 <1 10
TPH (C16-C21) T8 AR 1 mg/kg 2 450 3 70
TPH (C21-C35) T8 AR 1 mg/kg 7 5000 3 980
SAL Reference: 275992
Customer Reference: 44391
Soil Analysed as Soil
REC TPH (CWG)
SAL Reference | 275992 009 275992 012
Customer Sample Reference| WS104 3.5 WS105 1.3
Date Sampled | 19-APR-2012 | 19-APR-2012
Determinand Method S;r%splle LOD Units

Benzene T54 AR 0.001 ma/kg (13) <0001 | (43 <0.001
Toluene T54 AR 0.001 mg/kg <0.001 <0.001
EthylBenzene T54 AR 0.001 mg/kg <0.001 <0.001
M/P Xylene T54 AR 0.001 mg/kg <0.001 <0.001
O Xylene T54 AR 0.001 mg/kg <0.001 <0.001
Methyl tert-Butyl Ether T54 AR 0.001 mg/kg <0.001 <0.001
TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg <0.010 <0.010
TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg <0.010 <0.010
TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg 2.1 <0.010
TPH (C10-C12 aliphatic) T8 AR 1 mg/kg Gil <l
TPH (C12-C16 aliphatic) T8 AR 1 mg/kg 62 <1l
TPH (C16-C21 aliphatic) T8 AR 1 mg/kg 35 <1
TPH (C21-C35 aliphatic) T8 AR 1 mg/kg 6 <l
TPH (Aliphatic) total T85 AR mg/kg 120 N.D.
TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg <0.010 <0.010
TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg <0.010 <0.010
TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg 0.030 <0.010
TPH (C10-C12 aromatic) T8 AR 1 mg/kg <1 <l
TPH (C12-C16 aromatic) T8 AR 1 mg/kg 3 <l
TPH (C16-C21 aromatic) T8 AR 1 mg/kg 5 <1
TPH (C21-C35 aromatic) T8 AR 1 mg/kg 4 <1l
TPH (Aromatic) total T85 AR mg/kg 12 N.D.
TPH (Aliphatic+Aromatic) (sum) T85 AR mg/kg 130 N.D.

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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SAL Reference: 275992
Customer Reference: 44391

Soil Analysed as Soil
Volatile Organic Compounds (USEPA 624)

SAL Reference| 275992 002 | 275992 004 | 275992 007 | 275992009 | 275992 010
Customer Sample Reference| WS101 2.5 WS102 1.3 WS103 2.5 WS104 3.5 WS104 4.0
Date Sampled | 19-APR-2012 | 19-APR-2012 | 19-APR-2012 | 19-APR-2012 | 19-APR-2012
Determinand Method S;r?lsgle LOD Units

1,1,1,2-Tetrachloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1,1-Trichloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2,2-Tetrachloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1,2-Trichloroethylene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloroethylene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,1-Dichloropropene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,2,3-Trichloropropane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trimethylbenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,2-dibromoethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichlorobenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichloropropane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,3,5-Trimethylbenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,3-Dichlorobenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,3-Dichloropropane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dichlorobenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
2,2-Dichloropropane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
2-Chlorotoluene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
4-Chlorotoluene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005

Benzene T54 AR 0.001 malkg (13)<0.001 | ®®<0.001 | (13<0.001 | 3<0.001 [ @3 <0.001
Bromobenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Bromochloromethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Bromodichloromethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Bromoform T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Bromomethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Carbon tetrachloride T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Chlorobenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Chlorodibromomethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Chloroethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Chloroform T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Chloromethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Cis-1,2-Dichloroethylene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Cis-1,3-Dichloropropene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Dibromomethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Dichlorodifluoromethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Dichloromethane T54 AR 0.050 mg/kg <0.050 <0.050 <0.050 <0.050 <0.050
EthylBenzene T54 AR 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
Isopropyl benzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
M/P Xylene T54 AR 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
n-Propylbenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
O Xylene T54 AR 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
p-lsopropyltoluene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
S-Butylbenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Styrene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
T-Butylbenzene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Tetrachloroethene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Toluene T54 AR 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001
Trans-1,2-Dichloroethene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Trans-1,3-Dichloropropene T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Trichlorofluoromethane T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005
Vinyl chloride T54 AR 0.005 mg/kg <0.005 <0.005 <0.005 <0.005 <0.005

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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SAL Reference: 275992
Customer Reference: 44391
Soil Analysed as Soil
Volatile Organic Compounds (USEPA 624)
SAL Reference| 275992 012 | 275992 013
Customer Sample Reference| WS105 1.3 WS105 3.8
Date Sampled | 19-APR-2012 | 19-APR-2012
Determinand Method S;r?lsgle LOD Units
1,1,1,2-Tetrachloroethane T54 AR 0.005 mg/kg - <0.005
1,1,1-Trichloroethane T54 AR 0.005 mg/kg - <0.005
1,1,2,2-Tetrachloroethane T54 AR 0.005 mg/kg - <0.005
1,1,2-Trichloroethane T54 AR 0.005 mg/kg - <0.005
1,1,2-Trichloroethylene T54 AR 0.005 mg/kg - <0.005
1,1-Dichloroethane T54 AR 0.005 mg/kg - <0.005
1,1-Dichloroethylene T54 AR 0.005 mg/kg - <0.005
1,1-Dichloropropene T54 AR 0.005 mg/kg - <0.005
1,2,3-Trichloropropane T54 AR 0.005 mg/kg - <0.005
1,2,4-Trimethylbenzene T54 AR 0.005 mg/kg - <0.005
1,2-dibromoethane T54 AR 0.005 mg/kg - <0.005
1,2-Dichlorobenzene T54 AR 0.005 mg/kg - <0.005
1,2-Dichloroethane T54 AR 0.005 mg/kg - <0.005
1,2-Dichloropropane T54 AR 0.005 mg/kg - <0.005
1,3,5-Trimethylbenzene T54 AR 0.005 mg/kg - <0.005
1,3-Dichlorobenzene T54 AR 0.005 mg/kg - <0.005
1,3-Dichloropropane T54 AR 0.005 mg/kg - <0.005
1,4-Dichlorobenzene T54 AR 0.005 mg/kg - <0.005
2,2-Dichloropropane T54 AR 0.005 mg/kg - <0.005
2-Chlorotoluene T54 AR 0.005 mg/kg - <0.005
4-Chlorotoluene T54 AR 0.005 mg/kg - <0.005
Benzene T54 AR 0.001 malkg (13)<0.001 | 3 <0.001
Bromobenzene T54 AR 0.005 mg/kg - <0.005
Bromochloromethane T54 AR 0.005 mg/kg - <0.005
Bromodichloromethane T54 AR 0.005 mg/kg - <0.005
Bromoform T54 AR 0.005 mg/kg - <0.005
Bromomethane T54 AR 0.005 mg/kg - <0.005
Carbon tetrachloride T54 AR 0.005 mg/kg - <0.005
Chlorobenzene T54 AR 0.005 mg/kg - <0.005
Chlorodibromomethane T54 AR 0.005 mg/kg - <0.005
Chloroethane T54 AR 0.005 mg/kg - <0.005
Chloroform T54 AR 0.005 mg/kg - <0.005
Chloromethane T54 AR 0.005 mg/kg - <0.005
Cis-1,2-Dichloroethylene T54 AR 0.005 mg/kg - <0.005
Cis-1,3-Dichloropropene T54 AR 0.005 mg/kg - <0.005
Dibromomethane T54 AR 0.005 mg/kg - <0.005
Dichlorodifluoromethane T54 AR 0.005 mg/kg - <0.005
Dichloromethane T54 AR 0.050 mg/kg - <0.050
EthylBenzene T54 AR 0.001 mg/kg <0.001 <0.001
Isopropyl benzene T54 AR 0.005 mg/kg - <0.005
M/P Xylene T54 AR 0.001 mg/kg <0.001 <0.001
n-Propylbenzene T54 AR 0.005 mg/kg - <0.005
O Xylene T54 AR 0.001 mg/kg <0.001 <0.001
p-Isopropyltoluene T54 AR 0.005 mg/kg - <0.005
S-Butylbenzene T54 AR 0.005 mg/kg - <0.005
Styrene T54 AR 0.005 mg/kg - <0.005
T-Butylbenzene T54 AR 0.005 mg/kg - <0.005
Tetrachloroethene T54 AR 0.005 mg/kg - <0.005
Toluene T54 AR 0.001 mg/kg <0.001 <0.001
Trans-1,2-Dichloroethene T54 AR 0.005 mg/kg - <0.005
Trans-1,3-Dichloropropene T54 AR 0.005 mg/kg - <0.005
Trichlorofluoromethane T54 AR 0.005 mg/kg - <0.005
Vinyl chloride T54 AR 0.005 mg/kg - <0.005

Index to symbols used in 275992-1

Value Description
AR As Received
N.D. Not Detected

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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9 LOD raised due to dilution of sample
13 Results have been blank corrected.
U Analysis is UKAS accredited

N Analysis is not UKAS accredited

Method Index

Value Description
T54 GC/MS (Headspace)
T85 Calc
T8 GC/FID

Accreditation Summary

Determinand Method S;risgle LOD Units Symbol SAL References
TPH (C5-C6) T54 AR 0.10 mg/kg N 004,006,010-011
TPH (C6-C8) T54 AR 0.1 mg/kg N 004,006,010-011
TPH (C8-C10) T54 AR 0.10 mg/kg N 004,006,010-011
TPH (C10-C12) T8 AR 1 mg/kg U 004,006,010-011
TPH (C12-C16) T8 AR 1 mg/kg u 004,006,010-011
TPH (C16-C21) T8 AR 1 mg/kg U 004,006,010-011
TPH (C21-C35) T8 AR 1 mg/kg U 004,006,010-011
Methyl tert-Butyl Ether T54 AR 0.001 mg/kg U 009,012
TPH (C5-C6 aliphatic) T54 AR 0.010 mg/kg N 009,012
TPH (C6-C8 aliphatic) T54 AR 0.010 mg/kg N 009,012
TPH (C8-C10 aliphatic) T54 AR 0.010 mg/kg N 009,012
TPH (C10-C12 aliphatic) T8 AR 1 mg/kg N 009,012
TPH (C12-C16 aliphatic) T8 AR 1 mg/kg N 009,012
TPH (C16-C21 aliphatic) T8 AR 1 mg/kg N 009,012
TPH (C21-C35 aliphatic) T8 AR 1 mg/kg N 009,012
TPH (Aliphatic) total T85 AR mg/kg N 009,012
TPH (C6-C7 aromatic) T54 AR 0.010 mg/kg N 009,012
TPH (C7-C8 aromatic) T54 AR 0.010 mg/kg N 009,012
TPH (C8-C10 aromatic) T54 AR 0.010 mg/kg N 009,012
TPH (C10-C12 aromatic) T8 AR 1 mg/kg N 009,012
TPH (C12-C16 aromatic) T8 AR s mg/kg N 009,012
TPH (C16-C21 aromatic) T8 AR 1 mg/kg N 009,012
TPH (C21-C35 aromatic) T8 AR 1 mg/kg N 009,012
TPH (Aromatic) total T85 AR mg/kg N 009,012
TPH (Aliphatic+Aromatic) (sum) T85 AR mg/kg N 009,012
1,1,1,2-Tetrachloroethane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
1,1,1-Trichloroethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,1,2,2-Tetrachloroethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,1,2-Trichloroethane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
1,1,2-Trichloroethylene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,1-Dichloroethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,1-Dichloroethylene T54 AR 0.005 mg/kg u 002,004,007,009-010,013
1,1-Dichloropropene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,2,3-Trichloropropane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,2,4-Trimethylbenzene T54 AR 0.005 mg/kg u 002,004,007,009-010,013
1,2-dibromoethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,2-Dichlorobenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,2-Dichloroethane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
1,2-Dichloropropane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,3,5-Trimethylbenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,3-Dichlorobenzene T54 AR 0.005 mg/kg u 002,004,007,009-010,013
1,3-Dichloropropane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
1,4-Dichlorobenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
2,2-Dichloropropane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
2-Chlorotoluene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
4-Chlorotoluene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Benzene T54 AR 0.001 mg/kg u 002,004,007,009-010,012-013
Bromobenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Bromochloromethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Bromodichloromethane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
Bromoform T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Bromomethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Carbon tetrachloride T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Chlorobenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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Test

Determinand Method Sample LOD Units Symbol SAL References
Chlorodibromomethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Chloroethane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
Chloroform T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Chloromethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Cis-1,2-Dichloroethylene T54 AR 0.005 mg/kg u 002,004,007,009-010,013
Cis-1,3-Dichloropropene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Dibromomethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Dichlorodifluoromethane T54 AR 0.005 mg/kg u 002,004,007,009-010,013
Dichloromethane T54 AR 0.050 mg/kg N 002,004,007,009-010,013
EthylBenzene T54 AR 0.001 mg/kg U 002,004,007,009-010,012-013
Isopropyl benzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
M/P Xylene T54 AR 0.001 mg/kg U 002,004,007,009-010,012-013
n-Propylbenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
O Xylene T54 AR 0.001 mg/kg u 002,004,007,009-010,012-013
p-Isopropyltoluene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
S-Butylbenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Styrene T54 AR 0.005 mg/kg u 002,004,007,009-010,013
T-Butylbenzene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Tetrachloroethene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Toluene T54 AR 0.001 mg/kg u 002,004,007,009-010,012-013
Trans-1,2-Dichloroethene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Trans-1,3-Dichloropropene T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Trichlorofluoromethane T54 AR 0.005 mg/kg U 002,004,007,009-010,013
Vinyl chloride T54 AR 0.005 mg/kg U 002,004,007,009-010,013
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Hadfield House

§A. Scientific Analysis Laboratories Ltd Hdield et
Manchester

Certificate of Analysis M16 OFE
Scientific Analysis Laboratories is a Tel : 0161 874 2400
limited company registered in England and Fax : 0161 874 2468

Wales (No 2514788) whose address is at
Hadfield House, Hadfield Street, Manchester M16 9FE

Report Number: 277784-1

Date of Report: 14-May-2012

Customer: Resource Environmental Consultants Ltd
Osprey House
Pacific Quay
Broadway
Salford
M50 2UE

Customer Contact: Mr Simon Howard

Customer Job Reference: 44391
Date Job Received at SAL: 04-May-2012
Date Analysis Started: 08-May-2012
Date Analysis Completed: 11-May-2012

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

£ = Report checked Issued by :
3 E and authorised by : Mr Ross Walker %
T UKAS | Mr Ross Walker Customer Services Manager -
e Customer Services Manager (Land)
1549
(Land)
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SAL Reference: 277784
Customer Reference: 44391

Water Analysed as Water
REC Ltd 002W

SAL Reference| 277784 001
Customer Sample Reference WS105
Date Sampled | 03-MAY-2012
Determinand Method S;;Si)tle LOD Units
As (Dissolved) T281 AR 0.2 ug/l 4.8
Cd (Dissolved) T281 AR 0.02 ug/l 0.06
Cr (Dissolved) T281 AR 1 ug/l 15
Pb (Dissolved) T281 AR 0.3 ug/l <0.3
Hg (Dissolved) T281 AR 0.05 ug/l 0.36
Se (Dissolved) T281 AR 0.5 ug/l 3.7
Cu (Dissolved) T281 AR 0.5 ug/l 6.0
Ni (Dissolved) T281 AR 1 ug/l 5
Zn (Dissolved) T281 AR 2 ug/l 8
pH T7 AR 7.6
SO4(Total) T6 AR 50000 ug/l 130000
Cyanide(Total) T4 AR 50 ug/l <50
Phenols(Mono) T4 AR 100 ug/l <100
Chromium VI T4 AR 30 g/l (5)-
SAL Reference: 277784
Customer Reference: 44391
Water Analysed as Water
REC Suite C (Banded TPH C5-C35)
SAL Reference| 277784 001
Customer Sample Reference WS105
Date Sampled | 03-MAY-2012
Determinand Method S;risptle LOD Units

TPH (C5-C6) T215 AR 10 g/l <10
TPH (C6-C8) T215 AR 10 g/l <10
TPH (C8-C10) DW T215 AR 10 ug/l <10
TPH (C10-C12) DW T81 AR 10 g/l <10
TPH (C12-C16) DW T81 AR 10 g/l <10
TPH (C16-C21) DW T81 AR 10 ug/l 54
TPH (C21-C35) DW T81 AR 10 ug/l 110

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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SAL Reference: 277784
Customer Reference: 44391

Water

Analysed as Water
Semi-Volatile Organic Compounds (USEPA 625)

SAL Reference| 277784 001
Customer Sample Reference WS105
Date Sampled | 03-MAY-2012
Determinand Method S;ﬁ){le LOD Units
1,2,4-Trichlorobenzene T16 AR 10 g/l (1S) .
1,2-Dichlorobenzene T16 AR 10 g/l (5)-
1,3-Dichlorobenzene T16 AR 10 ug/l (1S)_
1,4-Dichlorobenzene T16 AR 10 g/l (1S) .
2,4,5-Trichlorophenol T16 AR 10 g/l (5)-
2,4,6-Trichlorophenol T16 AR 10 ug/l (1S)_
2,4-Dichlorophenol T16 AR 10 g/l (1S) .
2,4-Dimethylphenol T16 AR 10 g/l (5)-
2,4-Dinitrophenol T16 AR 10 ug/l (1S)_
2,4-Dinitrotoluene T16 AR 10 g/l (1S) .
2,6-Dinitrotoluene T16 AR 10 g/l (5)-
2-Chloronaphthalene T16 AR 10 ug/l (1S)_
2-Chlorophenol T16 AR 10 g/l (1S) .
2-methyl phenol T16 AR 10 g/l ()
2-Methylnaphthalene T16 AR 10 ug/l (1S)_
2-Nitroaniline T16 AR 10 g/l (1S) .
2-Nitrophenol T16 AR 10 g/l (S).
3-Nitroaniline T16 AR 10 ug/l (1S) .
3/4-Methylphenol T16 AR 10 g/l (1S)
4-Bromophenyl phenylether T16 AR 10 g/l ()~
4-Chloro-3-methylphenol T16 AR 10 ug/l (1S).
4-Chloroaniline T16 AR 10 g/l (1S) .
4-Chlorophenyl phenylether T16 AR 10 ug/l ()
4-Nitroaniline T16 AR 10 ug/l (1S)_
4-Nitrophenol T16 AR 10 g/l (1S) .
Acenaphthene T16 AR 10 g/l ()~
Acenaphthylene T16 AR 10 ug/l (1S) .
Anthracene T16 AR 10 g/l (1S) .
Azobenzene T16 AR 10 g/l (s)
Benzo(a)Anthracene T16 AR 10 g/l (1S) .
Benzo(a)Pyrene T16 AR 10 g/l (1S) ..
Benzo(b/k)Fluoranthene T16 AR 10 g/l ()
Benzo(ghi)Perylene T16 AR 10 ug/l (1S)_
Bis (2-chloroethoxy) methane T16 AR 10 g/l (1S) .
Bis (2-chloroethyl) ether T16 AR 10 g/l (5)-
Bis (2-chloroisopropyl) ether T16 AR 10 ug/l (1S)_
Bis (2-ethylhexyl)phthalate T16 AR 10 g/l (1S) .
Butyl benzylphthalate T16 AR 10 g/l (S)-
Carbazole T16 AR 10 ug/l (1S) .
Chrysene T16 AR 10 g/l (1S) .
Di-n-butylphthalate T16 AR 10 g/l (s).
Di-n-octylphthalate T16 AR 10 ug/l (1S)_
Dibenzo(ah)Anthracene T16 AR 10 g/l (1S) .
Dibenzofuran T16 AR 10 g/l (5)-
Diethyl phthalate T16 AR 10 ug/l (1S)_
Dimethy! phthalate T16 AR 10 g/l (1S) .
Fluoranthene T16 AR 10 g/l (5)-
Fluorene T16 AR 10 ug/l (1S)_
Hexachlorobenzene T16 AR 10 g/l (1S) .
Hexachlorobutadiene T16 AR 10 g/l (1S) .
Hexachlorocyclopentadiene T16 AR 10 ug/l (1S)_
Hexachloroethane T16 AR 10 g/l (1S) .
Indeno(123-cd)Pyrene T16 AR 10 g/l (1S) .
Isophorone T16 AR 10 ug/l (1S)_
Naphthalene T16 AR 10 g/l (1S) .
Nitrobenzene T16 AR 10 g/l (5)-
Pentachlorophenol T16 AR 10 ug/l (1S)_
Phenanthrene T16 AR 10 g/l (1S) .
Phenol T16 AR 10 g/l (5)-
Pyrene T16 AR 10 ug/l (1S)_
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SAL Reference: 277784
Customer Reference: 44391

Water

Analysed as Water
Volatile Organic Compounds (USEPA 624)

SAL Reference| 277784 001
Customer Sample Reference WS105
Date Sampled | 03-MAY-2012
Determinand Method S;r?lsgle LOD Units
1,1,1,2-Tetrachloroethane T54 AR 1 ug/l <1
1,1,1-Trichloroethane T54 AR 1 pg/l <1
1,1,2,2-Tetrachloroethane T54 AR 1 ug/l <1
1,1,2-Trichloroethane T54 AR 1 ug/l <1
1,1,2-Trichloroethylene T54 AR 1 pg/l <1
1,1-Dichloroethane T54 AR 1 ug/l <1
1,1-Dichloroethylene T54 AR 1 ug/l <1
1,1-Dichloropropene T54 AR 1 ug/l <1
1,2,3-Trichloropropane T54 AR 1 ug/l <1
1,2,4-Trimethylbenzene T54 AR 1 ug/l <1
1,2-dibromoethane T54 AR 1 ug/l <1
1,2-Dichlorobenzene T54 AR 1 ug/l <1
1,2-Dichloroethane T54 AR 1 ug/l <1
1,2-Dichloropropane T54 AR 1 ug/l <1
1,3,5-Trimethylbenzene T54 AR 1 ug/l <1
1,3-Dichlorobenzene T54 AR 1 ug/l <1
1,3-Dichloropropane T54 AR 1 pg/l <1
1,4-Dichlorobenzene T54 AR 1 ug/!l <1
2,2-Dichloropropane T54 AR 3 ug/l <1
2-Chlorotoluene T54 AR 1 ug/l <1
4-Chlorotoluene T54 AR 1 ug/l <1
Benzene T54 AR il g/l (13) <1
Bromobenzene T54 AR 1 pg/l <l
Bromochloromethane T54 AR b ug/l <1
Bromodichloromethane T54 AR 1 ug/l <1
Bromoform T54 AR 1 pg/l <1
Bromomethane T54 AR 1 ug/l <1l
Carbon tetrachloride T54 AR 1 ug/l <1
Chlorobenzene T54 AR 1 ug/l il
Chlorodibromomethane T54 AR 1 ug/l <1
Chloroethane T54 AR 1 pg/l <1
Chloroform T54 AR 1 pg/l <l
Chloromethane T54 AR 1 ug/l <1l
Cis-1,2-Dichloroethylene T54 AR 1 ug/l <1
Cis-1,3-Dichloropropene T54 AR 1 ug/l <1
Dibromomethane T54 AR 1 ug/l <1
Dichlorodifluoromethane T54 AR 1 ug/l <1
Dichloromethane T54 AR 50 pg/l <50
EthylBenzene T54 AR 1 ug/l <1
Isopropyl benzene T54 AR 1 ug/l <1
M/P Xylene T54 AR 1 pg/l <1
n-Propylbenzene T54 AR 1 ug/l <1l
O Xylene T54 AR 1 ug/l <1
p-lsopropyltoluene T54 AR 1 ug/l <1
S-Butylbenzene T54 AR 1 ug/l <1
Styrene T54 AR 1 ug/l <l
T-Butylbenzene T54 AR 1 pg/l <1
Tetrachloroethene T54 AR 1 ug/l <1
Toluene T54 AR 1 ug/l <1
Trans-1,2-Dichloroethene T54 AR 1 pg/l <1
Trans-1,3-Dichloropropene T54 AR 1 ug/l <1
Trichlorofluoromethane T54 AR 1 ug/l <1
Vinyl chloride T54 AR 1 pg/l <1

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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SAL Reference: 277784
Customer Reference: 44391

Water
Miscellaneous

Analysed as Water

SAL Reference| 277784 001
Customer Sample Reference WS105
Date Sampled | 03-MAY-2012
Determinand Method S;\rr?i)lle LOD Units
Hardness expressed as CaCO3 T6 AR 10000 ug/l 460000
Index to symbols used in 277784-1
Value Description
AR As Received
13 Results have been blank corrected.
1S Insufficient Sample
U Analysis is UKAS accredited
N Analysis is not UKAS accredited
Method Index
Value Description
T54 GC/MS (Headspace)
T4 Colorimetry
T16 GC/MS
T6 ICP/OES
T215 GC/MS (Headspace)(LV)
T281 |ICP/MS (Filtered)
T7 Probe
T81 | GCIFID (LV)
Accreditation Summary
Determinand Method S;—r?\Sptle LOD Units Symbol SAL References
Hardness expressed as CaCO3 T6 AR 10000 pg/l N 001
As (Dissolved) T281 AR 0.2 pg/l U 001
Cd (Dissolved) T281 AR 0.02 ug/l U 001
Cr (Dissolved) T281 AR 1 pg/l U 001
Pb (Dissolved) T281 AR 0.3 pg/l U 001
Hg (Dissolved) T281 AR 0.05 ug/l U 001
Se (Dissolved) T281 AR 0.5 pg/l 9] 001
Cu (Dissolved) T281 AR 0.5 pg/l U 001
Ni (Dissolved) T281 AR 1 ug/l U 001
Zn (Dissolved) T281 AR 2 pg/l U 001
pH T7 AR U 001
SO4(Total) T6 AR 50000 ug/l N 001
Cyanide(Total) T4 AR 50 pg/l U 001
Phenols(Mono) T4 AR 100 pg/l U 001
Chromium VI T4 AR 30 ug/l N 001
TPH (C5-C6) T215 AR 10 ug/l N 001
TPH (C6-C8) T215 AR 10 ug/l N 001
TPH (C8-C10) DW T215 AR 10 ug/l N 001
TPH (C10-C12) DW T81 AR 10 ug/l U 001
TPH (C12-C16) DW T81 AR 10 ug/l U 001
TPH (C16-C21) DW T81 AR 10 ug/l U 001
TPH (C21-C35) DW T81 AR 10 ug/l U 001
1,2,4-Trichlorobenzene T16 AR 10 pg/l U 001
1,2-Dichlorobenzene T16 AR 10 ug/l U 001
1,3-Dichlorobenzene T16 AR 10 pg/l 9] 001
1,4-Dichlorobenzene T16 AR 10 pg/l U 001
2,4,5-Trichlorophenol T16 AR 10 ug/l U 001
2,4,6-Trichlorophenol T16 AR 10 pg/l U 001
2,4-Dichlorophenol T16 AR 10 pg/l U 001
2,4-Dimethylphenol T16 AR 10 ug/l U 001
2,4-Dinitrophenol T16 AR 10 pg/l 9] 001

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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Test

Determinand Method Sample LOD Units Symbol SAL References
2,4-Dinitrotoluene T16 AR 10 ug/l U 001
2,6-Dinitrotoluene T16 AR 10 pg/l U 001
2-Chloronaphthalene T16 AR 10 ug/l U 001
2-Chlorophenol T16 AR 10 ug/l U 001
2-methyl phenol T16 AR 10 ug/l U 001
2-Methylnaphthalene T16 AR 10 ug/l U 001
2-Nitroaniline T16 AR 10 ug/l U 001
2-Nitrophenol T16 AR 10 pg/l U 001
3-Nitroaniline T16 AR 10 ug/l U 001
3/4-Methylphenol T16 AR 10 ug/l U 001
4-Bromophenyl phenylether T16 AR 10 ug/l U 001
4-Chloro-3-methylphenol T16 AR 10 ug/l U 001
4-Chloroaniline T16 AR 10 ug/l U 001
4-Chlorophenyl phenylether T16 AR 10 pg/l U 001
4-Nitroaniline T16 AR 10 ug/l U 001
4-Nitrophenol T16 AR 10 ug/l U 001
Acenaphthene T16 AR 10 pg/l U 001
Acenaphthylene T16 AR 10 ug/l U 001
Anthracene T16 AR 10 ug/l U 001
Azobenzene T16 AR 10 pg/l U 001
Benzo(a)Anthracene T16 AR 10 ug/l U 001
Benzo(a)Pyrene T16 AR 10 ug/l U 001
Benzo(b/k)Fluoranthene T16 AR 10 ug/l U 001
Benzo(ghi)Perylene T16 AR 10 ug/l U 001
Bis (2-chloroethoxy) methane T16 AR 10 ug/l U 001
Bis (2-chloroethyl) ether T16 AR 10 ug/l U 001
Bis (2-chloroisopropyl) ether T16 AR 10 ug/l U 001
Bis (2-ethylhexyl)phthalate T16 AR 10 ug/l U 001
Butyl benzylphthalate T16 AR 10 ug/l U 001
Carbazole T16 AR 10 ug/l U 001
Chrysene T16 AR 10 ug/l U 001
Di-n-butylphthalate T16 AR 10 ug/l U 001
Di-n-octylphthalate T16 AR 10 ug/l U 001
Dibenzo(ah)Anthracene T16 AR 10 ug/l U 001
Dibenzofuran T16 AR 10 pg/l U 001
Diethyl phthalate T16 AR 10 ug/l U 001
Dimethyl phthalate T16 AR 10 ug/l U 001
Fluoranthene T16 AR 10 ug/l U 001
Fluorene T16 AR 10 ug/l U 001
Hexachlorobenzene T16 AR 10 ug/l U 001
Hexachlorobutadiene T16 AR 10 pg/l U 001
Hexachlorocyclopentadiene T16 AR 10 ug/l U 001
Hexachloroethane T16 AR 10 ug/l U 001
Indeno(123-cd)Pyrene T16 AR 10 ug/l U 001
Isophorone T16 AR 10 ug/l U 001
Naphthalene T16 AR 10 ug/l U 001
Nitrobenzene T16 AR 10 pg/l U 001
Pentachlorophenol T16 AR 10 ug/l U 001
Phenanthrene T16 AR 10 ug/l U 001
Phenol T16 AR 10 ug/l U 001
Pyrene T16 AR 10 ug/l U 001
1,1,1,2-Tetrachloroethane T54 AR 1 ug/l U 001
1,1,1-Trichloroethane T54 AR 1 ug/l U 001
1,1,2,2-Tetrachloroethane T54 AR 1 ug/l U 001
1,1,2-Trichloroethane T54 AR 1 ug/l U 001
1,1,2-Trichloroethylene T54 AR 1 ug/l U 001
1,1-Dichloroethane T54 AR 1 ug/l U 001
1,1-Dichloroethylene T54 AR 1 ug/l U 001
1,1-Dichloropropene T54 AR 1 ug/l U 001
1,2,3-Trichloropropane T54 AR 1 ug/l U 001
1,2,4-Trimethylbenzene T54 AR 1 ug/l U 001
1,2-dibromoethane T54 AR 1 pg/l U 001
1,2-Dichlorobenzene T54 AR 1 ug/l U 001
1,2-Dichloroethane T54 AR 1 ug/l U 001
1,2-Dichloropropane T54 AR 1 ug/l U 001
1,3,5-Trimethylbenzene T54 AR 1 ug/l U 001
1,3-Dichlorobenzene T54 AR 1 ug/l U 001
1,3-Dichloropropane T54 AR 1 ug/l U 001
1,4-Dichlorobenzene T54 AR 1 ug/l U 001
2,2-Dichloropropane T54 AR 1 ug/l U 001
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Test

Determinand Method Sample LOD Units Symbol SAL References
2-Chlorotoluene T54 AR 1 ug/l U 001
4-Chlorotoluene T54 AR 1 ug/l U 001
Benzene T54 AR 1 ug/l U 001
Bromobenzene T54 AR 1 ug/l U 001
Bromochloromethane T54 AR 1 pg/l U 001
Bromodichloromethane T54 AR 1 ug/l U 001
Bromoform T54 AR 1 ug/l U 001
Bromomethane T54 AR 1 pg/l U 001
Carbon tetrachloride T54 AR 1 ug/l U 001
Chlorobenzene T54 AR 1 ug/l U 001
Chlorodibromomethane T54 AR 1 ug/l U 001
Chloroethane T54 AR 1 ug/l U 001
Chloroform T54 AR 1 ug/l U 001
Chloromethane T54 AR 1 pg/l U 001
Cis-1,2-Dichloroethylene T54 AR 1 ug/l U 001
Cis-1,3-Dichloropropene T54 AR 1 ug/l U 001
Dibromomethane T54 AR 1 pg/l U 001
Dichlorodifluoromethane T54 AR 1 ug/l U 001
Dichloromethane T54 AR 50 ug/l N 001
EthylBenzene T54 AR 1 pg/l U 001
Isopropyl benzene T54 AR 1 ug/l U 001
M/P Xylene T54 AR 1 ug/l U 001
n-Propylbenzene T54 AR 1 ug/l U 001
O Xylene T54 AR 1 ug/l U 001
p-Isopropyltoluene T54 AR 1 ug/l U 001
S-Butylbenzene T54 AR 1 ug/l U 001
Styrene T54 AR 1 ug/l U 001
T-Butylbenzene T54 AR 1 ug/l U 001
Tetrachloroethene T54 AR 1 ug/l U 001
Toluene T54 AR il ug/l U 001
Trans-1,2-Dichloroethene T54 AR 1 ug/l U 001
Trans-1,3-Dichloropropene T54 AR 1 ug/l U 001
Trichlorofluoromethane T54 AR 1 ug/l U 001
Vinyl chloride T54 AR 1 ug/l U 001
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Hadfield House

§A. Scientific Analysis Laboratories Ltd Hdield et
Manchester

Certificate of Analysis M16 OFE
Scientific Analysis Laboratories is a Tel : 0161 874 2400
limited company registered in England and Fax : 0161 874 2468

Wales (No 2514788) whose address is at
Hadfield House, Hadfield Street, Manchester M16 9FE

Report Number: 278859-1

Date of Report: 17-May-2012

Customer: Resource Environmental Consultants Ltd
Osprey House
Pacific Quay
Broadway
Salford
M50 2UE

Customer Contact: Mr Simon Howard

Customer Job Reference: 44391
Date Job Received at SAL: 14-May-2012
Date Analysis Started: 15-May-2012
Date Analysis Completed: 17-May-2012

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

£ = Report checked Issued by :
3 E and authorised by : Mr Ross Walker %
T UKAS | Mr Ross Walker Customer Services Manager -
e Customer Services Manager (Land)
1549
(Land)
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SAL Reference: 278859
Customer Reference: 44391

Water
Miscellaneous

Analysed as Water

SAL Reference| 278859 001
Customer Sample Reference WS105
Date Sampled | 14-MAY-2012
: Test :
Determinand Method Sample LOD Units
Chromium VI T4 AR 50 ug/l <50

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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SAL Reference: 278859
Customer Reference: 44391

Water

Analysed as Water
Semi-Volatile Organic Compounds (USEPA 625)

SAL Reference| 278859 001
Customer Sample Reference WS105
Date Sampled | 14-MAY-2012
Determinand Method S;ﬁ){le LOD Units

1,2,4-Trichlorobenzene T16 AR 10 pg/l <10
1,2-Dichlorobenzene T16 AR 10 pg/l <10
1,3-Dichlorobenzene T16 AR 10 pg/l <10
1,4-Dichlorobenzene T16 AR 10 pg/l <10
2,4,5-Trichlorophenol T16 AR 10 pg/l <10
2,4,6-Trichlorophenol T16 AR 10 pg/l <10
2,4-Dichlorophenol T16 AR 10 pg/l <10
2,4-Dimethylphenol T16 AR 10 pg/l <10
2,4-Dinitrophenol T16 AR 10 ug/l (36) <30
2,4-Dinitrotoluene T16 AR 10 pg/l <10
2,6-Dinitrotoluene T16 AR 10 pg/l <10
2-Chloronaphthalene T16 AR 10 ug/l <10
2-Chlorophenol T16 AR 10 pg/l <10
2-methyl phenol T16 AR 10 ug/l <10
2-Methylnaphthalene T16 AR 10 ug/l <10
2-Nitroaniline T16 AR 10 pg/l <10
2-Nitrophenol T16 AR 10 pg/l <10
3-Nitroaniline T16 AR 10 ug/!l <10
3/4-Methylphenol T16 AR 10 pg/l <10
4-Bromophenyl phenylether T16 AR 10 pg/l <10
4-Chloro-3-methylphenol T16 AR 10 ug/l <10
4-Chloroaniline T16 AR 10 ug/l <10
4-Chlorophenyl phenylether T16 AR 10 ug/l <10
4-Nitroaniline T16 AR 10 ug/l <10
4-Nitrophenol T16 AR 10 g/l (36) <30
Acenaphthene T16 AR 10 pg/l <10
Acenaphthylene T16 AR 10 ug/l <10
Anthracene T16 AR 10 pg/l <10
Azobenzene T16 AR 10 pg/l <10
Benzo(a)Anthracene T16 AR 10 ug/l <10
Benzo(a)Pyrene T16 AR 10 pg/l <10
Benzo(b/k)Fluoranthene T16 AR 10 ug/l <10
Benzo(ghi)Perylene T16 AR 10 ug/l <10
Bis (2-chloroethoxy) methane T16 AR 10 pg/l <10
Bis (2-chloroethyl) ether T16 AR 10 ug/l <10
Bis (2-chloroisopropyl) ether T16 AR 10 pg/l <10
Bis (2-ethylhexyl)phthalate T16 AR 10 pg/l <10
Butyl benzylphthalate T16 AR 10 ug/l <10
Carbazole T16 AR 10 pg/l <10
Chrysene T16 AR 10 pg/l <10
Di-n-butylphthalate T16 AR 10 ug/l <10
Di-n-octylphthalate T16 AR 10 ug/l <10
Dibenzo(ah)Anthracene T16 AR 10 pg/l <10
Dibenzofuran T16 AR 10 pg/l <10
Diethyl phthalate T16 AR 10 pg/l <10
Dimethyl phthalate T16 AR 10 pg/l <10
Fluoranthene T16 AR 10 ug/l <10
Fluorene T16 AR 10 pg/l <10
Hexachlorobenzene T16 AR 10 pg/l <10
Hexachlorobutadiene T16 AR 10 ug/l <10
Hexachlorocyclopentadiene T16 AR 10 pg/l <10
Hexachloroethane T16 AR 10 pg/l <10
Indeno(123-cd)Pyrene T16 AR 10 ug/l <10
Isophorone T16 AR 10 pg/l <10
Naphthalene T16 AR 10 pg/l <10
Nitrobenzene T16 AR 10 pg/l <10
Pentachlorophenol T16 AR 10 pg/l <10
Phenanthrene T16 AR 10 pg/l <10
Phenol T16 AR 10 g/l (36) <30
Pyrene T16 AR 10 pg/l <10
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Index to symbols used in 278859-1

Value Description
AR As Received
36 LOD Raised due to low Matrix spike recovery
U Analysis is UKAS accredited
N Analysis is not UKAS accredited

Accreditation Summary

Method Index

Value Description

T4 Colorimetry

T16 GC/MS

Determinand Method S;r%sptle LOD Units Symbol SAL References
Chromium VI T4 AR 50 ug/l N 001
1,2,4-Trichlorobenzene T16 AR 10 ug/l U 001
1,2-Dichlorobenzene T16 AR 10 ug/l U 001
1,3-Dichlorobenzene T16 AR 10 pg/l U 001
1,4-Dichlorobenzene T16 AR 10 ug/!l U 001
2,4,5-Trichlorophenol T16 AR 10 ug/l U 001
2,4,6-Trichlorophenol T16 AR 10 ug/l U 001
2,4-Dichlorophenol T16 AR 10 ug/l U 001
2,4-Dimethylphenol T16 AR 10 ug/l U 001
2,4-Dinitrophenol T16 AR 10 pg/l U 001
2,4-Dinitrotoluene T16 AR 10 ug/l U 001
2,6-Dinitrotoluene T16 AR 10 ug/l U 001
2-Chloronaphthalene T16 AR 10 pg/l U 001
2-Chlorophenol T16 AR 10 ug/l U 001
2-methyl phenol T16 AR 10 ug/l U 001
2-Methylnaphthalene T16 AR 10 ug/l U 001
2-Nitroaniline T16 AR 10 ug/l U 001
2-Nitrophenol T16 AR 10 ug/l U 001
3-Nitroaniline T16 AR 10 ug/l U 001
3/4-Methylphenol T16 AR 10 ug/l U 001
4-Bromophenyl phenylether T16 AR 10 ug/l U 001
4-Chloro-3-methylphenol T16 AR 10 ug/l U 001
4-Chloroaniline T16 AR 10 ug/l U 001
4-Chlorophenyl phenylether T16 AR 10 ug/l U 001
4-Nitroaniline T16 AR 10 pg/l U 001
4-Nitrophenol T16 AR 10 ug/l U 001
Acenaphthene T16 AR 10 ug/l U 001
Acenaphthylene T16 AR 10 ug/l U 001
Anthracene T16 AR 10 ug/l U 001
Azobenzene T16 AR 10 ug/l U 001
Benzo(a)Anthracene T16 AR 10 ug/l U 001
Benzo(a)Pyrene T16 AR 10 ug/l U 001
Benzo(b/k)Fluoranthene T16 AR 10 ug/l U 001
Benzo(ghi)Perylene T16 AR 10 ug/l U 001
Bis (2-chloroethoxy) methane T16 AR 10 ug/l U 001
Bis (2-chloroethyl) ether T16 AR 10 ug/l U 001
Bis (2-chloroisopropyl) ether T16 AR 10 ug/l U 001
Bis (2-ethylhexyl)phthalate T16 AR 10 ug/l U 001
Butyl benzylphthalate T16 AR 10 ug/l U 001
Carbazole T16 AR 10 ug/l U 001
Chrysene T16 AR 10 ug/l U 001
Di-n-butylphthalate T16 AR 10 ug/l U 001
Di-n-octylphthalate T16 AR 10 ug/l U 001
Dibenzo(ah)Anthracene T16 AR 10 ug/l U 001
Dibenzofuran T16 AR 10 ug/l U 001
Diethyl phthalate T16 AR 10 ug/l U 001
Dimethyl phthalate T16 AR 10 ug/l U 001
Fluoranthene T16 AR 10 ug/l U 001
Fluorene T16 AR 10 ug/l U 001
Hexachlorobenzene T16 AR 10 ug/l U 001
Hexachlorobutadiene T16 AR 10 ug/l U 001

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE

Page 4 of 5




Test

Determinand Method Sample LOD Units Symbol SAL References
Hexachlorocyclopentadiene T16 AR 10 ug/l U 001
Hexachloroethane T16 AR 10 ug/l U 001
Indeno(123-cd)Pyrene T16 AR 10 ug/!l U 001
Isophorone T16 AR 10 ug/l U 001
Naphthalene T16 AR 10 pg/l U 001
Nitrobenzene T16 AR 10 ug/l U 001
Pentachlorophenol T16 AR 10 ug/l U 001
Phenanthrene T16 AR 10 pg/l U 001
Phenol T16 AR 10 ug/l U 001
Pyrene T16 AR 10 ug/l U 001

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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ORIGIN OF REC TIER | VALUES

Constituent Origin of Risk Assessment Value
Arsenic 2009 SGV
Cadmium LQM CIEH 2™ Edition 2009
Chromium LQM CIEH 2™ Edition 2009
Residential
Half 2003 EA SGV based on planned target blood lead level reduction to 5ug/l.
Lead
Commercial
Calculated using commercial exposure equation within lead SGV 2003 with
revised input data from HPA and taking proposed blood lead levels into account.
Mercury 2009 SGV
Nickel 2009 SGV
Selenium Soil guideline value, DEFRA/Environment Agency
Copper LQM CIEH 2™ Edition 2009
Zinc LQM CIEH 2™ Edition 2009
Cyanide - Total CLEA 1.06 Derived Value
Phenols - Total. LQM CIEH 2™ Edition 2009 — 1% SOM
Naphthalene
Acenaphthylene
Acenaphthene
General Assessment Criteria (GAC) developed by CIEH /
Fluorenc LQM the using CLEA 1-06 with supporting data from SR3,
SR7 and existing Tox report where applicable. 1% SOM
Phenanthrene
Anthracene
Fluoranthene
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Pyrene

Benzo(a)Anthracene!

Chrysene

Benzo(b/k)Fluoranthene™

Benzo(a)Pyrene

Indeno(123-cd)Pyrene

Dibenzo(a,h)Anthracene

Benzo(ghi)Perylene

TPH Cs-Cs (aliphatic)

TPH Cg-Cg (aliphatic)

TPH Cg-Cio (aliphatic)

TPH C4o-C12 (aliphatic)

TPH C12-C+s (aromatic)

TPH C1¢-C21 (aromatic)

TPH C5;-Css (aromatic)
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Validated ALcontrol Laboratories Analytical Services * 150 17025 aceredited
M .
Preliminary |:| Table Of Results MCERTS accredited

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP! TP! TP2 TP2 TP3 TP3 TP3 TP3 TPS
Depth(m)] 050 [ 150 | 150 [ 210 | os0 | 200 250 | 350 | 150 g .
Sample Type| soLid | soup | soup | soup | soup | soup | soup | soup | soun | B S
Sampled Date] 29.01.08 | 29.01.08 | 20.01.08 | 29.01.08 | 200108 | 29.01 08 29.01.08 | 20.01.08 [ 29.01.08 % g
Sample Received Date| 31.01.08 | 310108 | 310108 | 310108 | 310108 | 310108 | 310108 | 310108 | 310108| & @
Batch 1 1 1 | 1 . 1 - 1 - | 1
Sample Number(s)] 2122 | 2324 | 2930 | 3132 | 3334 | 3738 | 3944 | 546 55.56 |
Total Sulphate 1200 710 - - - - - 1600 | T™M129",| <100 mgg
: as | - | as as T as | T as | as me/ke
; 0.16 ) N . ; 003 | ™I | <001%
s |- s | 8 4 - - 9 Jrvizet| <30 mene
140 S 110 S 220 8 | - - 130 bmlzo'm <6.0 mg/kg
<04 . <04 - | oe 0t | - | - <04 | ™I29 | <04 mghg
30 : <03 - | oa 03 | - . 29 | ™I29 | <0.3 mgikg
s |- 10 -l s | - | - 12 |t™i2ety| <45 mgg
2% e | 38 w |- - 36 | T™™129° | <6 mee |
mo | - | 10 B 28 ] 50 Mty <2 mene |
<06 g <06 5 <0.6 <06 5 - <0.6 'mxzo'm <0.6 mm
16 . 5 | - 2 | s | 6 | <09 me
a | o] <3 S a | s . g | T™MI129",| <3 mg/ke
s | - | s | - 2 s |- | s Jviee| <15 mene
P’nc 700 s 68 5 so | st | - s 540 ‘TM129'M s mykg‘
ANC a1 pHa A ) T oss - - sz’ |<003mo
ANC at pH6 ; . : N ) 0.06 - s <003 me
Ammonium s NHAin 21 vt BRE| - | <0.0003 | - - T Tesoo | - T rmosst [ <0000 |
n;::y Liberated Sulphide as |- | <I§ - . - - . <15 ‘mmo" <15 mglkgb
Total Organic Carbon e e a1 | - | o] <02e |
[Phenols Monohydric e - ; } - |- <0.15 o R L EXE
Total Cyanide . - <1 - S . S - <t FTMIS3%, ) <1 meag
IFmeCyanidc - - v <1 - ‘ - - - - <l TMI53> <1 mg/kg
Asbestos Presence Scroen [wmesemm| - | - o e T T T T Tament | none
Calorific Value - - - - - . - - . T™132" | <100 KJ/Ké
or;lcz.lwmetlsoilexmtBRET - | oo . T 000s | - | 1moer | <0001 en
agnesium 2:1 waterfsoil extract BRE 5 <0.001 ‘ 5 - 5 g 0002 | - T™129" ‘<0.0013/|
Nitrate 2:1 vater/soil extract BRE| - 0.0016 . - . ; - w03 | v [ <00003 g
H Value 919 | 904 | o943 | 8.88 848 | 707 | 783 | o957 [TM133",|<1.00 ptt vt
hbk Suphute 21 Exrrme SO4BRE]. -~ | 0.16 . T oo - | ™00’ | <0003 1
otal Sulphur o | o | o3 . - a2 | o1 [ rmoes | <00

All results expressed on a dry weight basis.
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services * 150 17025 accredited
™ MCERTS accredited
* Subcontracted test

» Shown on prev. report

Preliminary [ | Table Of Results
Job Number: 08/02262/02/01 Matrix:
Client: Encia Consulting Location:

Client Ref. No.: 7344

SOLID

WATERY RD, WREXHAM
Client Contact: Phil Hill

Sample Identity] TPI PI ™ | w2 | 183 ™3 ™ | T | Tes
Depthm)| o0so | 150 | 150 [ 210 | o050 2.00 250 | 350 | 150 g -
Sample Type|] soup | soun | soun | soup | soup | soup | soup | souw | soup | & S
Sampled Date| 20.01.08 | 290108 | 200108 | 200108 29.01.08 | 290108 | 29.01.08 | | 29.01.08 | 200108 % S
Sample Received Date| 31.01.08 | 310108 | 31.01.08 | 31.01.08 | 310108 | 310108 | 310108 | 310108 3101081 & @
Batcli 1 1 1 1 . 1 1 1 1
Sample Number(s)| 2122 | 2324 | 2930 | 3132 | 3334 | 3738 | 3944 | as4s | sss6
RO (C4-C12) - - - ; - 3600 ; - | ™os9 [ <10ugng
MTBE . . . a0 | T rmose’ [ <10uene
Benzene 5 5 5 5 S . a0 |- - TMO089",] <10ugikg
oluenc - - - 5 . - <10 - - TMO089'y,| <10 ug/ke '
thyl benzene 5 5 S 5 5 <10 - - TM089"| <10ug/kg
& p Xylene - : . ) . <10 . - |™o89',| <10usne
‘ Xylene - - - g 5 - a0 |- - TMO089",,| <10 ugikg
Aliphatics C5-C6 . . ; . ; . a0 |- - | T™O8Y | <10 ugheg
Aliphatics >C6-C8 - - - - - <10 - - TMO089 . <10 ug/kg
Aliphatics >C8-C10 - . ) : } - »n | - - | ™089 | <10 ugne |
Aliphatics >C10-C12 ; . ) ; ; - K 1400\\4' ; -] T™O89 | <10ughe
Aliphatics >C12-C16 . . ; ) ; . e - i | <100 uge
Aliphatics >C16-C21 ) . ; . . - {20000 | - - vt | <100 upe
Aliphatics >C21-C35 . . - - ) . 1oooo | - - vy | <100 ugne
Total Aliphatics C5-C35 : : . } . } 640000 | - - | T™s189] <100 ugng
Aromatics C6-C7 . ' : ; ; <0 | - - | ™o089 | <10ugng |
[Aromatics >C7-C8 ) : ) ) : - <0 | - - | T™089 | <10ugie |
Aromatics SECBECI0 | - . . - ) - s | - - | ™089 | <10ugne |
Aromatics >EC10-EC12 ; ) ; . ; ) 2100 ) - | ™089 | <10ugng
Aromatics >ECI12-EC16 : : R I 20000 - - | rvinst | <100 vene
Aromatics >EC16-EC21 . ) : : . - | ss000 . - T™MI73* | <100 ughg
Aromatics >EC21-EC35 . ) } . } . 81000 - - ] r™i73' | <100 ughc|
Total Aromatics C6-C35 . : . } . . 160000 | - - | ™™61789] <100 ugg
llrest (Atpharics and Armaics cscas |- ) ) : - | so0000 | - - [™6189] <100 ugice
All results expressed on a dry weight basis.
Date 20022008



Validated ALcontrol Laboratories Analytical Services * 1so 17025 accredited

Preliminary D Table Of Results :ﬁ g:: Eiﬁ:;::::;rg::led
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TPI TPI TP2 P2 TP3 TP3 TP3 TP3 TPS
Depth (m)] o050 150 1.50 2.10 0.50 2.00 250 3.50 1.50 g -
Sample Type] SOLID | soLID | soLiD | sorip | soLip | soup | soup | soup | soup | & g
Sampled Date 29.01.08 [ 29.01.08 '29.0L08‘ 200108 | 290108 | 29.01.08 | 290108 | 20.01.08 | 290108 % g
Sample Received Date| 310108 | 11.0108 | 31.01.08 | 310108 | 310108 | 310108 | 310008 [ 310108 | 310108] & g
Batch 1 b 1 1 1 1 P 1 .
Sample Number(s)] 2122 | 2324 | 2030 | 3132 | 3334 | 3738 | 3944 | 4545 | ssse
PAH by GCMS
Napmhalene 5 5 s 5 150 - - TM074"| <10 ugikg
Acenaphthylenc g 5 5 5 32 g - - - TM074'M‘ <5 uglkg
Acenaphthene - - - - <14 - - ‘ - - "IM074'M> <4 ug/kg
Fluorene - - - 20 - - - - T™O074',, <2 ug/kg '
lli’henanlhnenc - - - - 350 - - - T™MO074",| <21 ughg
Anthracene g 5 g 5 100 g 5 S - ‘TM074'M <9 ug/kg
Fluoranthene - - - - 390 - - - - TMO074%y| <25 ug/kg
Pyrene ; . . ) 460 ; . } - Jvorety| <22 wene
Bcnz(a)anlhmccnc 5 S g 5 310 g - - TM074%,,| <12 ug/kg
hrysene 5 5 5 5 390 g 5 - - T™O074",] <10 ug/kg‘
Benzo(b)fluoranthene . - . 520 ) N - ™ora]| <16 ugne
Eenm(k)ﬂuommhcne - - - - 390 - - . - - TM074’), <25 ug/kg
Benzo(a)pyrene 5 g 5 g 500 5 e g g ‘TM074'-M <12 ug/kg—
Indeno(123cd)pyrene 5 S S 5 250 g - - - TM074" | <11 upikg
Dibenzo(ahJanthracene . : . . 97 A . - vorety| <8 ugne
Benzo(ghi)perylene g & e 5 360 5 g - - TM074"y| <10 ug/kg
AH 16 Total - s - 5 4300 - - - - TM074°,| <25 ugikg
All results expressed on a dry weight basis.
Date 20.02.2008



ALcontrol Laboratories Analytical Services * 150 17025 acereditea

Yatisted ™ MCERTS accredited
Preliminary D Table Of ReSUItS * Subcontracted test
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
TPI TPI TP2 TP2 TP3 TP3 TP3 TP3 TPS
0.50 1.50 1.50 210 0.50 2.00 2.50 3.50 150 z2
SOLID | SOLID | soup | soup | soup | soud | soud | souwp | soLip § 5
: 29.01.08 | 29.01.08 | 200108 | 290108 29.01.08 | 29.01.08 | 20.01.08  29.01.08 | 29.01.08 % S
31.01.08 { 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 310108 | 31.01.08 | 310108 | 310108 § @
1 I 1 1 1 N 1 1
n22 | 2524 | 2030 | w32 | 134 37-38 3944 | 4546 | 5556
Volatile Organic Compounds
bichlorodiﬂuommelhane . - - <4 - - - - - ‘ T™II6" | <4 ughkg
"hloromethane 5 S S <7 g - - - T™II6" | <7uglkg
Vinyl Chioride ) . . <10 : ) ) ; - M| <tovens
Bromomethane - - <13 - - - - - T™I16" | <13 ugikg
Ithorocthane g g 5 <14 - - - - - ™16 | <14 ug/kg
Trichloroﬂuommelhanc 5 g 5 <6 S 5 - - - TM116"y| <6 ugikg
s-1-2-Dichloroethene - - - <1 - - - - - T™IL6" | <11 ugkg
ichloromethane - - <10 - - - - - T™MIt6* | <10ug/kg '
arbon Disulphide - - - <7 - - - - TMIL6" ‘ <7 uglkeg '
1.1-Dichloroethene ; ] . <10 ) . . . - Fremne <10 ugne
1.1-Dichloroethane 5 - S <8 g g - - - 1:Mll6'M <8 ug/kg ‘
Methy! Tertiary Butyl Ether 5 S e <I1 S s S . S TMHG | <11 ughkg
cis-1-2-Dichloroethene 5 S <5 5 5 . - TMI16"| <5 ug/ke
i;mmochloromethanc - - - <14 - - - - - TMI16" | <14 ugke
Chioroform 5 5 g <8 g S - - - TMIIG'M‘ <8 ug/kg
Z.Z-ﬁichlompropane - - - <12 - - - - 'rmnﬁ.' ‘ <12 ug/kg
1.2-Dichloroethane . - - <5 - - - - - et | < uglkg
1.1.1-Trichloroethane g 5 g <1 - - - - - 'rmns'M‘ <7ug/kg
1.1-Dichloropropene 5 g <il S S - - - T™II6',| <1 ug/kg
T - ) ) < - . ] . - frmiety| ©ueke
Carbortetrachioride : } . <14 } . } . - I™™uet,| <14 ugne
Dibromomethane - P - <9 - - - - - T™116" ‘ <9 ughkg
1.2-Dichloropropane N S <12 - - - - N Y 16%, <12 uglkgy
Bromodichloromethane 5 g & <7 g 8 5 - - ™I IG'MV <7 ughg
richloroethene g S . <9 g 5 . N ™I |5'M‘ <9 ughkg
is-1-3-Dichloropropene S s - <14 - . - - - T™116",, <14 ug/kg
trans-1-3-Dichloropropene 5 5 S <14 - 5 s - - T™MI116"| <14ugkg
1.1.2-Trichloroethane - - - <10 - - - - - T™MI16" | <10ug/kg
Tolucne - - - <5 - - - - - ‘TMII6'M <5 ughkg '
1.3-Dichloropropane - - - <7 - - - - - T™I116" ‘ <7 ughkg
All results expressed on a dry weight basis,
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services * 150 17025 aceredited

M
Preliminary [ ] Table Of Results i SO
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identit TPI TPI TP2 TP2 TP3 TP3 TP3 TP3 TPS
Depth (m)] 050 1.50 150 2.10 0.50 2.00 250 350 150 2 -
Sample Type] SoLID | soLiD | soup | soub | soup | soup | soup | soup | soup & g
Sampled Date| 20.01.08 | 20.01.08 | 29.01.08 | 29.01.08 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 jzo.on.os % Ea
Sample Received Date] 31.01.08 | 310108 | 310108 | 310108 | 310108 | 310108 [ 310108 | 310108 | 31ov0s| & “
Batch] | ! i ' T B T
Sample Number(s)] 21-22 23-4 29-30 a3z | 33 3738 3944 45-46 55-56
Volatile Organic Compounds (cont)
[Dibromochloromethane - - - <13 - - - - . T™I116" i <13 ug/kg
1.2-Dibromoethane - - - <12 - - - - TMI16" | <12ug/kg
Tetrachloroethene - - - <5 - - - - - .TM||6" <5ug/-kg .
1.1.1.2-Tetrachloroethane - - <10 - - - - - TMI16°y]| <10ughkg
Chiorobenzene - . ) < ) : ) ) - rvnety] <suene |
.thylbenz.enc - - - <4 - - - - . TM||6" <4 uglkg '
p/m-Xylene - - - <14 - - - - - T™IL6 | <14 ughke
Bromoform - - <10 - - - - . T™I16" | <10ug/kg
Styrene . . - <10 . . . - - L vne | <10uene
‘I.l.2w2-Te(mchlorocthanc - - - <10 - - - - - T™II6" ‘ <10 ug/kg
ho-XyIcne - - - <10 - - S S = ‘ T™™I6* | <10ug/ke »
1.2.3-Trichloropropane - - - <17 - - - - - ™16 ‘ <17 ug/kg
Isopropylbenzene - - - <5 - - - - . TM||6' ‘ <5 uglkg
Bromobenzen - - - <10 - - - - - TMI116%,| <10 ug/kg
2-Chlorotoluene - - s | - - - - - ™I16' [ <9 ug/kg
[i pylbenzene - - - <l - - - - . TM116° | <!l ug/kg
;S-Chlorotoluene - - - <12 - - - - - T™I116° | <12 ug/kg
i.2.4-Trimethylbenzene 5 - S <9 s - - - - ™I | <9 ug/kg
A-prmpyltoluene - - - <1l - - - - - T™I116° | <!lughkg
1.3.5-Trimethylbenzene . - . <8 - - - - - TM116" | <Bugkg
1.2-Dichlorobenzene - . - <12 - - - - - ‘mns'M <12 ug/kg
| 4 Dichlorobenzene . g <5 5 - - - - T™M16",| <5 ugkg ‘
: -Butylbenzene 5 S g <10 g - - - - T™I116’ ‘ <10 ug/kg
ert-Butylbenzene - - - <l2 - - - - - TM]|6'“ <12 ughkg
1.3-Dichlorobenzene . g 5 <6 - . - - - ™HE | <6 ug/ke
-Butylbenzene g g <10 - - - - - ™16 | <10 ug/kg
1.2-Dibromo-3-chioropropane | - . : <14 . . . - - e | <14 ugne
i.2.4-Trichlorobcnzenc . - - <6 - - - - - ‘TMll6' ‘ <6 ug/g
; aphthalene e s s <13 - - - - - Jne | <3 ug/kg
1.2.3-Trichlorobenzene - - - <l - - - - - 'TM|16' <l ughg

'All results expressed on a dry weight basis.

Date

20.02.2008




Validated ALcontrol Laboratories Analytical Services * iso 17025 aceretited

Preliminary [ ] Table Of Results X ;:Sfo':xfc‘:gg';‘::‘“’
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TPI TPI TP2 TP2 TP3 TP3 TP3 P3 TPS
Depth (mj 0.50 1.50 1.50 2.10 0.50 200 250 3.50 1.50 § -
Sample Type| soLD | soup | soup | soup | soun | soun | soup | soup SOLID =3 g
Sampled Daté 200108 | 29.01.08 | 2901.08 | 20.01.08 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 % S
Sample Received Date] 31.01.08 | 31.01.08 | 310108 | 31.00.08 | 31.01.08 | 310108 31.00.08 | 31.01.08 | 31.01.08 §. g
Batch 1 1 1 1 1 1 1 1 1
Sample Number(s)] 21-22 23-24 29-30 31-32 3334 37.38 3944 4546 §5-56
Volatile Organic Compounds (cont)
Hexachlorobuladienc ‘ ‘ - <12 - - . ‘ T™MI116" | <12 ugkg

All results expressed on a dry weight basis.
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services * 1so 17025 accredited
M .
Preliminary [ | Table Of Results MCERTS accredited

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP6 TP7 "7 P8 TP8 TP§ TP9 TP1O TPIO
Depth(m)] 050 | 150 | 250 | 100 | 200 350 | 200 | o0so | o090 2 .
Sample Type| soLip | soup | soup | soup | soup | soup | soup | soup | soun | & 2
Sampled Date] 2001.08 | 29.01.08 | 29.01.08 | 290108 | 29.01.08 | 2901 08 | 200108 290108 | 200108 % S
Sample Received Date| 31.01.08 | 31.0108 | 31.01.08 | 31.01.08 | 310108 | 310108 | 310108 [ 310108 | 3101081 & =
Batch] | I I ' T I P
Sample Number(s)] 5960 | 6768 | 6970 | 7374 | 7576 | 980 | 8586 | 950 | spes
Total Sulphate 970 s s s s - - - - T™M129%,,| <100 mg/kg
Boron Water Soluble s . | a5 ] | <s as | s - ™29 <35 meie
Total Sulphatc BRE . 013 ) . 005 0.02 . . - ] ™19 | <001 %
Arsenic 4 . T 4 i6 27 - Jomiaety | <30 mene
120 . so | - | e | 20 | 260 - Moty <6.0 mpag
0o | . 04 | - | <4 | os 07 | - | ™29 | <04 mene
03 . } 03 | - | <03 05 | <03 - ™20 | <03 ]
10 -l o s o 2 e T - Jimizsty,) <45 mone
45 . . a | 19 37 3 - | ™ot | <6 mence |
4 g 5 120 T T | 68 S T™129",, <2mglkg'
[ <06 s - o« | 06 | <06 | 12 s ‘TMIZ9’M <0.6 mg/kg‘
5 | | 2 ) 2 20 | 2 - Jviety | 09 meag
3 } ) a |- a | a | o - ™i2et] <3 mene
3 N 2 . 21 24 {3 | o |oviet <ismene
80 . . 130 . 68 0 | 210 - vt <25 mee
ANC a1 pH4 g . S S - - - - | nop 'mnsz‘ <0.03 mol
ANC at pH6 - - . . . - . -] NDP ‘ T™I182' , '<0.03 mol
proniom =N 21 Execore] - | <0003 | - | . | <0003 | comos | . . - [ rv009* | <0.0003 1
ily Liberated Suiphide | 18 | . . ) e - | ™is0' | <15 mgg
Ea:tal Organic Carbon . g a0 | - S . - - 43 fT™MI3y| <02%
Phenols Monohydric : } <015 A N - |™062°, | <0.15 men
otal Cyanide o« S g <l g 5 <l 3 o TMISJ',\; <1 mg/kg
Free Cyanide <1 - - <l - - <l <t - & TMIS3. <l mg/ikg
Asbestos Prescnce Screen || - S P R [N — . T T
Calorific Value 1 5400 - - . - . - - TM132" | <100 KI/Kg
Cioride 21 wuerhoi exrnciBRe] - | 0006 | - | - | ooos | 0003 - L rvosr | 000 en
21 waetsod enmct BRE| - <0001 A . 0002 | o002 . : - ™o’ | 00011 ]
Nitrate 2:1 waterfsoil extract BRE 5 0.0032 - <0003 ooo0s | - | - - T™M102* | <0.0003 g/l
bH Value 786 | 939 - 801 7.9 768 | 841 | 838 | 755 [1M133",,|<t.00 pt Ui
bowe supane 21 mcisosnng] - | ooss | - | . | oom | <o | . - - | T™o98' | <0.003 g2
otal Sulphur 024 | 014 . - | oo 0.02 . - - Jrmoest | wora

'All results expressed on a dry weight basis.




Validated ALcontrol Laboratories Analytical Services " 150 17025 aceredited
Preliminary | | Table Of Results : ;flgiﬂasc‘:g;:"e‘;‘“’
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP6 TP7 ™7 TP8 TP8 TPS P9 TPIO TPIO
Depth (m)} o050 1.50 250 1.00 2.00 3.50 2.00 0.50 0.90 § -
Sample Type] SOLID | soLiD | soup | soup | sou | soup | soup | soup | soup =2 S
Sampled Daté 290108 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 20.01.08 | 29.01.08 | 29.01.08 | % S
Sample Received Date] 31.01.08 | 310108 | 310108 | 310108 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 §' d
Batch] 1| 1 1 ' | oo 1
Sample Number(s)] 5960 | 6768 | 6970 | 7374 | 7576 7980 | 8586 | 8990 | 9192
RO (C4-C12) S s 33 5 : 5 s 5 8 TMO89 | <10ugkg
MTBE - - <10 - - - - - T™089" | <10 ug/kg
Benzene - - <10 - 5 5 - T™M089",,] <10 ug/kg
Toluene 5 5 <10 5 5 g g S . ‘mow'..‘ <10 ug/kg
[Ethyl benzene <10 5 - - - - - TM089,] <10 ug/kg
m & p Xylene 5 5 <10 5 - g - 5 TM089",| <10ugig
Xylene 5 5 <10 5 5 5 - 5 - T™M089,,| <10 ug/kg
Aliphatics C5-C6 S 8 <10 5 5 5 5 5 5 ™08 | <10 ug/kg
Aliphatics >C6-C8 5 5 <10 e 5 5 s 5 S T™O89 | <10 ug/kg
Aliphatics >C8C10 5 5 13 e 5 8 5 . TMO89 | <10 ugikg
Aliphatics >C10-C12 e 5 <10 5 . 5 5 5 S TMO089 | <10 ug/ke
Aliphatics >C12-C16 S - | ss000 S S - - - - T™MI173° | <100 ug/kg
Aliphmiw >C16-C21 5 - 400000 - - - - - - ™I173" <100 ug/kg
Aliphatics >C21-C35 . - | 2900000 . - - - - L rmirst [ <100 ug/s
Total Aliphatics C5-C35 . - | 3400000 8 s S s 8 . TM61/89 | <100 ug/ke
Aromatics C6-C7 . | <o N : - . -] T™089 | <10ughg |
Aromatics >C7-C8 5 s <10 5 S e s - - T ™os9 | <10 ugkg
Aromatics >EC8-EC10 . . 20 . ] . ; . - | ™089 | <10uge
Aromatics >EC10-EC12 . <10 5 5 S 8 S 8 ™089 | <10 uglkg
[Aromatics >EC12-EC16 . . 34000 - ) ) . ) - I rmirs | <100 ugng
Aromatics >EC16-EC21 : - | 1000000f - : . ) . - L rvi73* | <100 ugig
Aromatics >EC21-EC35 ; - o000 - ; . ; ) - vt | <100 ugne|
[Total Aromatics C6-C35 S s 3000000 8 s 8 s 5 S TM61/89 | <100 ug/kg
IT'ru (Aliphatics and Aromastics C5C35y | - - | es00000] - . . . . - Jveise| <100 ugig
All results expressed on a dry weight basis.
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services " 15017025 accredited
Preliminary [ ] Table Of Results * Suboontncied
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP6 TP? TP7 TPS TP8 TP8 TP9 TPI10 TPIO
Depth (m)] 050 1.50 250 1.00 2.00 350 2.00 0.50 0.90 § -
Sample Type] SOLID | soLD | soLip | soup | soup | soup | soup | soup | soLip =3 =
Sampled Date 20.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 290108 | 200108 29.01.08 | 29.01.08 | 29.01.08 % S
Sample Received Date] 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 31.01.08 § g
Batcli 1 1 1 1 1 1 ! 1 1
Sample Number(s)] 59-60 67-68 69-70 7374 | 7576 79-80 85-86 89-90 91-92
PAH by GCMS
Naphthalene 330 ) . 190 150 180 - hmoret | <1ouene
cenaphthylene <25 5 . 37 . 5 140 16 5 TM074',; <5 ughkg
Acenaphthene <70 - - 150 - - 31 17 - TM074"M. | <14 ugkg
Fluorene 91 - 110 - - 96 21 - TMO074" <12 ug/kg ‘
Phenanthrene 360 - - 1200 - 1100 190 - ™O074',| <21 ug/kg
Aairacene 8l 5 5 250 5 & 330 47 g T™O074",| <9 ughg
Fluoranthene 230 ) . 1200 - : 1900 | 170 - Jvorat,| <25 ugne
Pyrene 380 . . 1200 . . 400 | 200 - vorey,| <22 ugne
E!cnz(a)amhracenc 160 - - 630 - - 850 150 - -TM074';, <12 ughkg
Chrysene 290 5 5 690 5 S 890 160 g T™074",,| <10ugikg
benzo(b)ﬂuommhene 220 - - 650 - - 550 170 - ‘TM074'M <16 ug/kg
Benzo(k)fluoranthene <125 - - 450 5 s 390 95 - TMO74' | <25 ughkg
enzo(a)pyrene 120 - - 540 - - 250 170 . TM074'M- <t2 ug/kg
Indeno(123cd)pyrene <55 - - 220 S - <t <il . T™M074" ] ‘<11 ug/kg
ibenzo(ah)anthracene <40 - 230 - - <8 <8 - ‘TM074',,, <8 ug/kg
Benzo(ghi)perylene <50 . . 280 - ; <0 | <o . rmou',," <10 ugkg
AH 16 Total 2300 - S 8000 5 s 8000 1600 s T™M074",,| <25 ug/kg
All results expressed on a dry weight basis.
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services * 1so 17025 accredited
M s
Preliminary |___| Table Of Results MCERTS accredited

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identi TP10 P10 TPIO TPI0 TPIL TPH TPII TPI2 TPI2
Depth (m)] 130 2.00 3.00 3.60 050 | 150 250 0.50 1.50 § c
Sample Type] sOLID | soLD | soup | souip | soup | soup | soup | soup | soup =3 =)
Sampled Date] 29.01.08 _‘ 29.01.08 | 29.01.08 | 29.01.08 29.01.08 | 29.01.08 29.01.08 | 29.01.08 | 29.01.08 % S
Sample Received Date 310108 | 31.01.08 | 31.01.08 [ 31.01.08 [ 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 §' g
Batch 1 I i 1 P | 1 O
Sample Number(s)] 93-9¢ | 9798 | 99.104 | 105110 | 11112 | 17-u8 | 19123 | 124-125 | 126-127
Total Sulphate 1700 g - - - - - - - T™M129",,] <100 mgrkg
Boran Water Soluble as |- N <35 ; Aas . 35 frMnet,| < mene
otal Sulphate BRE - oI - . - - e | ™I | <001 %
Arsenic - » ) ) N ; 15 . 64 JT™M120',| <30 meke
Barium 0 | - ] wo . 230 - 410 | T™129',,| <6.0 mgie
Beryllium — 14 5 5 : 04 | - 1.0 - 39 | ™29 [ <04 mg/kg
admium 05 5 S 5 <03 5 20 | - 22 | ™I29 | <0.3 mgag
hromium s | - | - 9 | - 15 | s T™I129,| <45 mg/kg‘
opper 130 5 5 - 2 | - a | - 200§ T™MI129° | <6 mg/kg
Lead 81 . ) - e T e . 1300 {T™I129°,| <2 mene
Mercury <06 - ] <06 . 22 | - <06 | T™MI129%,] <06 mge
Nickel | = | N T . w | - 58 JTMI29',,| <09 mene
Selenium <3 5 . N 3 - <3 fT™I29,, 3 mg/kg
Vanadium | S S N T 5 s | - | s "rM1z9',,. <1.5 mg/kg
Zinc 230 5 g 5 49 | N Y 5 1100 JT™MI129°| <2.5 mg/kg
IANC at pH4 e . 060 | 003 - N - - - ™I82" <003 mot/kg
IANC at pH6 . | oo <0.03 - - . A TMI82* | <0.03 molke
ISP R (7Y 7oy R R . - <0003 [ - | Tmose* [ <00003 en
Tsily Liberated Sulphide as |- | A . = . T™180" | <15 mg/g
otal Organic Carbon : s | s | e T Ty w2e
f’hcnols Monohydric ‘ - - . <0.15 <0.15 i . <0.15 ‘ - ‘ . - TM062'M' \<0. 15 mg/k;
| otal Cyanide <1 . - - <l 1 - <1 . - ) <1 '.TM153'M“ <l mg/kg
’weCyanide ‘ <l . - - i <1 - <l - <t TMI53 ‘ <l mg/-kg ‘
sbestos Presence Screen | - | - . - T T T oot | noe
éaloriﬁc Value 8600 | - - ‘ - - - - - - T™I132' | ‘<100 KJ/Kg‘
oride 2:1 waterfsoif extract BRE] - 0030 - - B . - oo | - T™097° | <0.001 N
im 21 waterfoll et BRE|, - 0001 | - g S - - 0.006 - T™129° | <0.001 gn
Nitrate 21 waterlsoif extract BRE | - 0ooss | . | A - - ‘ 0.0019 | - TM102* | <0.0003 g/t
H Value 7.0 795 7.66 720 | 754 | 5 765 | 794 773 | TM133",,]|<1.00 pH Units
Solible Sulphate 211 Extractas S04 B ) 0.12 S I BT | TMO98’ | <0.003 g1
otal Sulphur ost | o9 - e 026 - | t™oe8° | <001 %

All results expressed on a dry weight basis.
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services " 150 17025 accredited
MCERTS accredited
Preliminary I:I Table Of Results * Subcontracted test
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TPI0 TP10 TPIO TP10 TPt TPIL TPI1 TP12 TPI2
Depth (m)] 130 2.00 3.00 3.60 0.50 1.50 250 | o050 1.50 5 o
Sample Type] soLID | souD | soup | soup | souib | soun | soun | soup SOLID =3 S
Sampled Date] 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 i‘ S‘
Sample Received Date 310108 | 31.01.08 | 31.01.08 | 31.01.08 [ 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 §, @
Batch] 1 I I I I 1 I I 1
Sample Number(s)] 93-94 97.98 | 99.104 | 105.110 | 11112 | 17-118 | 119123 | 124125 | 126127
RO (C4-C12) 5 470 500 8 320 . S 5 TMO89 | <10 ugrkg
MTBE - - <10 <10 S <10 - - -TM089' <10ughke
Benzene ) ; <10 <10 ; <10 } . TMO89",| <10 ug/ke
Toluene - g <10 <10 g <10 - g . T™O089',,| <to ug/kg'
thyl benzene <10 <10 g <10 g - . TM08%°,| <10 ugikg
n & p Xylene g S <10 <10 <10 - - - ‘TM089'M <10 ug/kg
Xylene 5 g <10 <10 5 <10 e g e TMO089' ;| <10 ug/kg
Aliphatics C5-C6 s 5 85 <10 5 76 5 s 5 T™O89 | <10 uglkg
Aliphatics >C6-C8 5 5 <10 <10 5 <10 S S s T™O089 | <10 ug/kg
Aliphatics >C8-C10 . . 130 140 . u“ . . - | ™08 | <10ugng
Aliphatics >C10-C12 5 8 24 63 e 52 s 5 5 TMO89 | <10 ug/kg
Aliphatics >C12-C16 s S 180000 | ssoo00 | - 190000 . - - ™73 | <100 ughg |
Aliphatics >C16-C21 5 - | 780000 | 1500000 450000 - - - L rmiast | <100 ug/kg
Aliphatics 5C21-C35 ) - | 8400000 | 8300000 - | 70000000] - - ™73 | <100 ughe
Total Aliphatics CS-C35 S S 9300000 | 11000000 - | 70000000 . - S TMG61/89 | <100 ug/kg
;Ammatics c6-C7 - | <10 <10 - L <10 [ - - ‘ TMO089 | <10ug/kg
Aromatics >C7-C8 5 e <10 <10 5 <10- 8 s T™O89 | <10 ughkg
Aromatics >EC8-ECI10 . } 190 210 . 66 . ) - | ™089 | <10ughe
Aromatics >EC10-EC12 S . 35 95 8 78 8 5 5 TMO89 | <10 ug/kg
Aromatics >EC12-EC16 . } 32000 | 250000 . 39000 . - - | rviry | <100 ugne
Aromatics >EC16-EC21 ) . 190000 | 600000 | - 130000 - - - | ™i73* | <100 ugae|
Aromatics >EC21-EC35 . - | 3000000 | 3s00000| - | 1s000000] . ) - v | <100 ugne
rotal Aromatics C6-C35 - | 3300000 [ 4400000 - | 1s000000] - ; - | 61789 <100 ugike
rm(ummmcscss; - - | 13000000 15000000 | 87000000 - ) ) ‘TM6I/89_ <100 ughe
All results expressed on a dry weight basis.
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services * iso 17025 sceredited

Pretiminary ] Table Of Results + S
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TPI0 TPIO TPIO TP10 TPHI TPII TPII TPI2 TPI2
Depth (m)] 130 200 | 300 3.60 0s0 | 150 | 250 0.50 1.50 § -
Sample Type| SOLID | soLiD | soup | soup | soup | soup | soup | soup | soup & =
Sampled Date] 29.01.08 | 20.01.08 | 290108 | 290108 | 20.01.08 29.01.08 | 2901.08 ‘29.,01.08‘ 29.01.08 % s
Sample Received Date} 310108 | 31.01.08 | 310108 | 31.01.08 | 310108 | 310108 | 310108 | 310108  31.01.08 § g
Batch { 1 1 ! 1 N r ]
Sample Number(s) 93.94 97.08 | 99.104 | 105.110 | 12 | 117-118 | 119-123 | 124-125 | 126-127
PAH by GCMS
Naphthalene 720 | N - - | 500 [rvoret) <t0uee
cenaphthylene w | - 5 5 5 . - 230 TMO74'M‘ <5 ug/kg
cenaphthenc | N e . . b 0 o] <iauene
Fluorene 72 5 R B - - - 160 JTMO074"| <12 ugke
Phenanthrene 930 N - L T a0 frmore| <2t wee
Anthracene o | - S s g 5 - - 1100 TM074'M‘ <Yughkg
Fluoranthene oo | - . ; N - | s200 Jrmorety| <25 e
ne o0 | - e . . 4700 [T™O74"| <22 ugie
Benz(a)anthracene 630 N e e B - 2100 | ™74 | <12 upne
hrysene 1200 N . ; . ; - | 3400 Jrmoret| <10ugne
enzo(b)fluoranthene 6 | - - . . - [ - 2200 .TM074'M <16 ug/kg
Benzo(k)fluoranthene <25 g 5 -] . N 2500 | TM074'M- <25 ug/kg
Benzo(a)pyrene a2 ) . ; ) ] ] 200 |tmoret] <12uee
indeno(lzsod)pyrene <11 . - . - N <l TM074'M' <11 ug/kg
Dibenzotahjanthracene | <8 : N N . 8 |™o7a,| <Bugke
Benza(ghi)perylene <10 | - - . . - - <10 TM074'M” <10ug/ke
AH 16 Total 6600 ) . ; ; | -] 28000 [moret,| <25 uee

All results expressed on a dry weight basis.
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services * 150 17025 sccredited
imi Table Of Results M MCERTS accredited
Preliminary D * Subcontracted test

» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact;: Phil Hill
Sample Identity} TP10 | TPi0 | TPI0 | TPIO | TPII TPII TPII TPI2 TPI2
Depth (m)] 130 2.00 3.00 3.60 0.50 150 250 050 | 150

Sample Type] SoLID | soLd | souip | souip | soLmd SOLID SOLID | SOLID | SOLID
Sampled Date} 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 29.01.08 | 29.01.08 | 29.01.08

aPo) poypR

Sample Received Date| 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 31.01.08 | 31.01.08 | 31.01.08 } 31.01.08

Batch 1 | ! 1 1 1 I I 1
Sample Number(s)] 93-94 97-98 | 99-104 | 105-110 | B11-112 | 117-118 | 119123 | 124-125 | 126-127

snun/qo1

T’CBS (vs Aroclor 1254) - <175 -

- - - T™M070° | <35 ug/kg

All results expressed on a dry weight basis.
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services * 150 17025 sccredited
L. Table Of Results * MCERTS accredited
Preliminary I:I € esu

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TPi2 TPI2 TPI3 TPI3 TPI3 TPI3 WwSI wSi wS1
Depth (m)] 200 3.00 0.50 1.30 160 | 250 1.50 260 330 2 -
Sample Type] SOLID | SOLID | soup | soup | soup | soup | soup | soup | soup | 2 g
Sampled Date| 20.01.08 | 29.01.08 | 200108 | 29.01.08 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 [ 29.01.08 ‘ % S
‘Snmple Received Date] 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 3101.08 | 31.01.08 | 310108 | 31.01.08 | 310108 §‘ g
| Batch 1 ! 1 | ‘ 1 | ! 1 l
Sample Number(s)| 128-131 | 132133 | 136137 | 138-139 | 140-141 | 142143 | 150151 | 152153 | 154-155
Total Sulphate - - 230 - - - - - - T™129%,| <100 mp/kg
Boron Water Soluble 5 N <35 - <35 N T™I29°,, <35 mg/kg
Total Sulphate BRE } . T | - | ™M | <001 |
o . N B N . 10 - Jviety| <30 mene
Barium I 220 | e - 20 | - - TM129"] <6.0 mgrkg
Beryltium . . os | - | os | - | ws | - - | ™29 | 0.4 meae
Cadmium | . 06 - o3 . <03 : - T™129 | <03 meke
hromium B TR N | <as N TMI129°| <4.5 mg/kg
opper - . 54 - 23 - 28 » - - T™I29" | <6 mg/kg
Lead e g 73 N B | - - kTM|29'M' <2 mg/kg
Mercury | 06 | - w06 | - <06 - |- rvize] <06 mene
Nickel ' B Y : 27 A TR - emizen,| <09 mene
lenium 5 g <3 g a g 3 - . T™I29°,] <3 mgkg
Vanadium ) . 36 s ] e o fovizet) <1s mene
Zinc . N B B T ; B | - - feviaet| <25 mene
ANC at pHa NoP | 34 . - | oo N ; NDP kg
ANC at pH6 Nop | ous | - ) 003 | - N NDP
_Ammomum a3 NH4 in 2:1 Extract BRE - - . - - 5 = 5 ‘ = -
Easily Liberated Sulphide : as L .
otal Organic Carbon 0 | » S TR PR T S n
Phenols Monohydric 015 | <ous | - w015 | - <0.15 = 015 | -
otal Cyanide ) ) <l ; ) | o« - s <t meke
Cyanide | - - ‘ <1 - . - . <l - - T™MI53 | <i mgkg
Asbestos Presence Screen | - N | - - T meor | none
‘ orific Value - - 3700 [ - S - - - .TM132' <100 KI/Kg|
oride 2:1 water/soil extract au% . . - - N . - . TM097' | <0.001 g
2:] water/soil extract BRE ‘ - ‘ - ' 5 | 5 ‘ 5 - ‘ - - . TM]29. <0.001 gn
;limw 2:1 water/soil extract BRE S = g . - - A - 'TMloz' <0.0003 g/l
H Value 2 | 729 7.94 - 6.97 -] 7s0 . 701 | TM133%|<1.00 pH Unie
leble Sulphate 2:1 Extractas SO4 BRE] - N ] 5 . S - . TM098" ‘ <0.003 g/t
otal Sulphur ; - | ous S e - T rmess' | <001 %

All results expressed on a dry weight basis.
Date 20022008



Validated ALcontrol Laboratories Analytical Services

I1SO 17025 accredited

Preliminary I:I Table Of Results M gfngil:;l;asc?::rg:itwd
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TPI2 TPI2 TPI3 TPI3 TP13 TP13 WS| WSt wS|
Depth (m)] 200 3.00 050 130 1.60 2.50 1.50 260 330 g c
Sample Type| SOLID { soLID | soup | soup | soup | soup | soup | soup | soup | & S
Sampled Date| 20.01.08 | 200108 | 20.01.08 | 20.01.08 | 290108 | 29.01.08 | 2901.08 | 29.01.08 | 200108 % g
Sample Received Date] 31.01.08 | 310108 | 31.01.08 | 310008 | 31.01.08 | 310108 | 31.0108 31.01.08 | 310108 §' @
Batch | I I 1 1 1 ‘ ! 1 1
Sample Number(s)| 128-131 | 132-133 | 136-137 | 138139 | ne0141 142143 | 150151 | 152153 | 154155
RO (C4-C12) 1700 3600 2 3500 . 490 510 . T™O089 | <10 ugikg
BE <10 <10 . <10 <10 ; <10 - | T™o89" | <10ugne
Benzene <10 <10 5 <10 & <10 g <10 T™O089",| <10 ug/kg'
Toluene <10 <10 - <10 g <10 - <10 - 'moso',.‘ <|0ug/kg'
énhyl benzene <10 <10 - <10 - <10 - <10 - TM089")y| <10 ug/ksg
i & p Xylene <10 <10 . <10 <10 = <10 - |Tvosety,| <10ueie
Xylene 58 <10 5 67 S <10 g <10 e .TM089'M <10 ug/kg
Atiphatics C5.C6 8 <10 ; <10 : <10 ) 280 - | ™™o089 | <10upne
Aliphatics >C6-C8 10 94 : 110 . <10 . <10 . TMO89 | <10 ughg
Aliphatics >C8-C10 560 1100 . 1100 - 160 95 . TMO39 | <10 ugks |
Aliphatics >C10-C12 30 300 . 250 - 37 : <10 = TMO89 | <10 ughe
Aliphatics >C12-C16 2600000 | 1400000 - | 770000 - 110000 : 300000 . T™I73° | <100 ugikg
Aliphatics >C16-C21 2600000 | 2300000 | - 800000 - 270000 - | nooooo| - T™M173" | <100 ughg
Aliphatics >C21-C35 20000000( 17000000 - f3700000] - | ss0000 | - [3a000000] - | Tamins [<i00 ug/ke,
Toul Aliphatics C5-C35 | 25000000] 21000000] - |'s300000] - | 100000 | - |3s000000| - TM61/89| <100 ug/ke
Aromatics C6-C7 I <o <10 a0 T a0 T <0 -] T™089 | <10 ugheg
Aromatics >C7-C8 <0 | <o } <10 ; <10 ) <10 - ™089 | <10ughe
Aromatics >ECE-EC10 900 1600 - 1700 . 240 - 140 - | ™089 | <10upne
Aromatics >EC10-EC12 4 450 = 370 - 55 : <10 = T™O89 | <10ughg
Aromatics >EC12-EC16 | 170000 | 190000 - | isooo0 |- 17000 . s6000 | - | v | <00 ug/kg
Aromatics >EC16-EC21 420000 | 360000 - 210000 | - 42000 - 200 | - | rmizs | <100 ug/kg
Aromatics >EC21-EC35 5500000 | 6700000 | - 1400000 | - | 270000 . sa00000 | - [ v [ <100 ughe
Total Aromatics C6-C35 6100000 | 7300000 | - | 1700000 | - 330000 | - Jorooooo| - |Tmeiee] <100 ugnce|
meu.mémucm) 31000000 ‘zsoooooo‘j - [ 7000000 | - 1300000 | - ‘45000000‘_ - ™eum0] <100 uence
All results expressed on a dry weight basis.
Date 20022008



Validated ALcontrol Laboratories Analytical Services * iso 17025 accredited

M i
Preliminary | | Table Of Results : gfjﬁ;ﬂi‘:ﬁ;ﬁ:‘“
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP12 TP12 TPI3 TPI13 TPI3 TPI3 wsl wsl wsl
Depth (mj 2.00 3.00 0.50 130 | 160 250 1.50 2.60 3.30 § —
Sample Type] SoLID | soLip | soLip | soup | soup | soup | soup | soup | soup = S
Samliled liatg 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 :29.01"08> 29.01.08 | 29.01.08 % g
Sample Received Date| 31.01.08 | 31.01.08 | 31.01.08 | 310108 | 310108 | 310108 | 310108 | 310108 | 3101081 & “
Batch 1 1 1 1 ! 1 I 1 |
Sample Number(s)] 128-131 | 132-133 | 136-137 | 138-139 | 140-141 | 142-143 | 150.151 | 152-153 | 154-155
PAH by GCMS
Napmhalene - - 1400 - - - - - ”TM074'M <10 ug/kg
Acenaphthylene ‘ - - 85 - . - - - - TM074'M‘ <5 ughkg
Acenaphthene 5 5 69 5 5 5 5 g g ‘TM074'M <14 ug/kg
Fluorene 120 - - - - - - 'TM074'M <12 ug/kg
henanthrene g S 1700 5 - - - - ™O74'| <21 uglkg>
Anthracene - - 500 5 - - - - - T™M074",| <9 ughkg ‘
Fluoranthene - - 1200 - - - - - - T™O074°,, s ug/kg
ne | . 1000 . . . . - lvora, | <22usne
Benz(n)amhraocne - - 750 - - - - - T™M074,, | <12 uglkg
hrysene s 5 810 5 5 5 s s s TMO074"y,| <10 ug/ke
Benzo(b)fluoranthene - - 810 - - - - - - TMO074",§ <16 ug/kg‘
Benzo(k)fluoranthene ; ; 350 ) . . . - J™ora| <25 uene
Benzo(a)pyrene . . 620 - ) ) ; . - Jvorats| <12 use
ndenof 1 23cd)pyrene . 5 320 5 S 5 g 5 5 T™O074"y| <11 ug/kg'
Dibenzo(ahjanthracene . 170 . : ; : - - Jmoray,| <sugne
) enzo{ghi)perylene g g 380 S g 5 S . TM074'M‘ <10 ug/kg
AH 16 Total - - 10000 s - - - - - TM074',; <25 ug/kg
All results expressed on a dry weight basis,
Date 20,02.2008




Validated ALcontrol Laboratories Analytical Services * iso 17025 aceredited
M . ;
Preliminary D Table Of Results MCERTS accredited

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP12 | TPI2 | TPI3 | TPI3 TPI3 TPI3 wS| wS| WwS|
Depthm)| 200 | 300 | o050 | 130 160 | 250 150 | 260 | 330 2 -
1]
Sample Type] SOLID | SOLID | soLip | soup | soup | soup | soup | soup | soup (=3 &
Sampled Datef 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 20.01.08 | 200108 §" Ea
Sample Received Date| 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 310108 | 31.01.08 | 31.01.08 | 310108 fga'
Batch 1 1 1 ! 1 I | 1 1
Sample Number(s)] 128-131 | 132133 | 136-137 | 138-139 | 140-141 | 142143 | 150-151 | 152153 | 154-155
TCBS (vs Aroclor 1254) - <35 - - - - - - TMO70" | <35 ugfkg

All results expressed on a dry weight basis.
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services * 150 17025 acereditcd
- Table Of Result * MCERTS accredited
Preliminary I:I apie esulits

* Subcontracted test
» Shown on prev, report

Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identi ws3 ws3 ws4 ws4 ws4 WSS wss WS5 wS6
Depth (m)] 0.20 0.60 0.40 0.80 180 | 15 | 250 420 0.50 2 -
Sample Type| soLID | soLip | soup | soun | soup | souip | soup | soup | souo =3 &
Sampled Date] 29.01.08 | 29.01.08 | 2901 08 | 200108 | 20.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 % g
Sample Received Date] 31.01.08 | 31.01.08 | 310108 | 31.01.08 | 310108 [ 310108 | 310108 | 310108 | 3101081 & “
Batch| 1 ! 1 N I 1 N
Sample Number(s) 160-161 | 162-163 164-165 | 166-167 | 168-169 | 176-177 | 178-179 | 182-183 | 186-187
[Total Sulphate - - 530 - - - - - 1000 | TMI129",,[ <100 mg/kg
Eomn Water Soluble | . <35 <3.5 <35 ' <35 <35 [ <3.5 . - ‘ <3.5 ‘ TMI29'M‘ ‘ <3.5 mg/kg
Total Sulphaic BRE 001 . . S N S - s | woie
Arsenic | | n | s | s | 4 6 s | -1 24 \TMl29'M <30 mg/kg'
Barium N 170 220 49 81 160 S 260 JTMI29",} <6.0 mg/ig|
Beryllium . 06 06 | os <04 06 | o4 | - 10 | ™29 | <04 mene
Cadmium S 09 03 | o4 <0.3 06 03 | - 08 | T™120 | <03 mehe
hromium e 16 15 3| 19 12 3| - 20 [T™i29',,] <4.5 mene
opper | T 62 77 s | s | e || s T™I29° | <6 mgke
Lead . 210 48 88 [ 25 | w | aw | - 200 |™e2e'y| <2 mene
Mercury . 06 | <06 <0.6 <6 | <06 <06 - | s ‘TMI29'M' <0.6 mg/kg
Nickel | I 2 41 a | 1 5 | 2 8 53 JT™MI129%,) <0.9 mgkg
elenium S <3 <3 <3 <3 <3 <3 - <3 TM]29'M. <3 mg/g
Vanadium . w® | w0 | s 0 | s B - ] s Jrmizet| <t mene
inc 8 330 87 | 140 61 100 69 - 280 JTMI129", ‘s mg/kg.
;ANC at pH4 - - - R | - . B - . T™I82' | <0.03 mo
ANC at pH6 ‘ - - - - - I N [ TM 182" | <0.03 molfkg
Mrmmoniom o N4 2221 B BRE| <0003 | - | . N . - - |- ] tmoe9* | <0.0003 g
h ily Liberated Sulphide | - <15 - B . - - ‘ as | T™MI80" | <15 mg/ke
Total Organic Carbon I -1 17 1 06 } 1 07 - vy, <029 |
henois Monohydric : ; ; e <0.15 - Jmo62')<0.15m
otal Cyanide ‘ - ‘ <1 - <t . <l | - <l TMISB'; ‘ <1 mg/ke
ree Cyanide - <l TR . . < | ™83 | <t mgne
[Asbestos Presence Screen 1 - n,u-:-n—.-; . - N-ﬁ-b-a-; - Noﬁuuw-u; ‘ - - - ‘ TMO001 NONE
Calorific Value . | e | . . - 7200 | T™™M132* | <100 KI/Kg
Chloride 2:1 waterfsoil extract suiH. 0.007 N ) N ; - | ™™o97' | <0001 21
tagoesium 2:1 waterkoil et BRE] <0.001 | - . - - . - - ™I29° | <0001 2N
itrate 2:1 water/soil extract BRE | 0.0027 | - - - . ‘ . - D . T™I102° ‘ <0.0003 g/l‘
pH Value 8y 8.01 168 | 795 747 7.59 7.50 8 818 TM133")|<1.00 pH Unitg
! Joble Sulphate 2:1 Estractss SO4 BRE], 0.020 S S 5 S R - - - TM098’ ‘ <0.003 g/1
otal Sulphur ‘1 0.11 B TN I D R . 035 | Tvoes’ | <0.01%

All results expressed on a dry weight basis.
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services

1SO 17025 accredited

Preliminary [ ] Table Of Results § SICERTS accrded
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] Wws3 ws3 WS4 WS4 WS4 WSS WSS WSS WwS6
Depth (m)] 020 0.60 0.40 0.80 1.80 1.50 250 420 0.50 2 c
Sample Type] souD | soLid | soLib | soLp | SOLID | SOLID | SOLID [ SOLID | soLiD g S
Sampled Date| 29.01.08 | 29.01.08 [ 2901.08 | 29.01.08 | 29.01.08 | 29.01.08 | 29.01.08 | 20.01.08 | 200108 g S
Sample Received Date] 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 310108 | 31.01.08 | 310108 | 310108 | 31.01.08 egu' @
Batch I 1 P ( 1 ‘ 1 1 1 1
Samplé Number(s) ' 160-161 162-163 | 164-165 | 166-167 | 168-169 | 176-177 | 178.179 182-183 | 186-187
RO (C4-C12) e 8 . . . . 2500 . TMO089 | <10 ugke
MTBE 5 5 S g - <10 - TMOR9' | <10 ug/kg
henzcne - - - - - - - <10 . ‘TM089'M <10uglkg
Toluene . - s s - - - <10 . TM089,,| <10 ug/kg
thy! benzene 5 5 s s s - <10 - T™089",,| <10 ugikg
N & p.Xylcnc S S 5 5 S 5 <10 - TM089",,| <10ug/kg
‘ Xylene S g 5 g S S - <10 . T™O089',| <10 ug/i(g
Aliphatics C5-C6 . . - . . <10 . T™MO089 | <10ugks |
Aliphatics >C6-C8 . : . S = . <10 g T™MO089 | <10 ugkg
Aliphatics >C8-C10 ; . . . - ; - 700 - | ™089 | <10uene
Aliphatics >C10-C12 . = . . - . : 290 . ™89 | <10 ugig |
Alipha:ics >C12-C16 S S s S - - - <100 - T™M173" | <100 ug/kg
Aliphatics >C16-C21 = - . . . = : <100 g TM173° | <100 ughg
Aliphatics >C21-C35 . S = . - - . <100 - i | <100 ugnc]
Total Aliphatics C5-C35 = = . S . . . 1000 - 1 T™™61/89] <100 ugikg
Aromatics C6-C7 . ) . . ; } <10 -] T™089 | <10ugng
Aromatics >C7-C8 - - - - - - - <10 . TMO089 | <10 ug/kg
Aromatics >EC8-EC10 = S . . . . 5 1100 - | ™™089 | <10ugne
Aromatics >EC10-EC12 . . . : ; ; ) 440 - | ™089 | <10ugng
Aromatics SECI2-EC16 - ) . . - - ] 4700 - rmirat | <100 uence
Aromatics >EC16-EC21 . ) - . } . ; 3900 - | tmizs | <100 uge
Aromatics >EC21-EC35 ) ; . ) . ; - 71000 - | rirst | <100 upncg|
Total Aromatics C6-C35 . S . . . : - | si000 - |veime| <100 uglkg
et (Atphosics st Aot Co.C391). - . ) } ) ; . 82000 [ - {TM6189] <100 ughe
All results expressed on a dry weight basis.
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services " 150 17025 aceredited
imi Table Of Results MCERTS accredited
Preliminary D * Subcontracted test
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] ws3 ws3 WS4 WS4 ws4 WS5 WSS wSs WS6
Depth (m)] o020 0.60 0.40 0.80 1.80 1.50 250 420 0.50 § c
Sample Type] soLID | soLib | soup | soup | souo | soup | soup | soup | soup =3 =)
Sampled Daté | 29.01.08 290108 | 29.01.08 | 200108 | 290108 29.01.08 | 20.01.08 | 29.01.08 | 20.01.08 % Ea
Sample Received Date| 310108 | 310108 | 310108 | 310008 | 31.0108 | 31.01.08 | 31.01.08 | 31.01.08 31.01.08 § %
‘ Batch 1 1 i 1 r 1 ! ! i
Sample Number(s)‘ 160-161 | 162-163 | 164-165 | 166-167 | 168-169 | 176-177 | 178.179 | 182-183 | 186-187
PAH by GCMS
Naphthalene - 460 80 77 - - - - 460 ‘TM074'M <10 ug/kg
Acenaphthylene - 75 7 21 - - - - 78 | TM074"\,| <5 ughg
Acenaphthene 3 <14 <14 s S S g 48 TM074'M’ <14 ug/kg
Fluorene 57 <12 <12 - - - 7 ‘TM074'M <12 ughkg
Phenanthrene . 990 440 650 } . : 1600 | TMO74',| <21 ughe
Anthracene - 310 84 110 5 - - - 380  JTMO074"y| <9ugike
Fluoranthene ) 1500 | 220 470 ) . ) . 1400 | T™074",,| <25 ugie
Pyrene . 1300 | 210 440 . } . . 1400 |rmor4%,| <22 ugie
Benz(a)anthracene - 850 220 480 - - - 950 ‘TM074'M <12 ug/kg
' hrysenc - 830 200 490 5 - - - 1100 T™074",] <10 ug/kg.
Benzo(b)luoranthene ; 630 140 390 - ) ) ; 1300 | T™074",] <16 ughq |
Benzo(k)flucranthene = 560 69 230 s - - - 450 'mm4'M <25 ug/kg
Berzo(a)pyrene | 680 100 270 : . ; : 660 [ T™M074%,| <12 ughe
Indeno( 123cd)pyrene S 380 49 180 5 8 S 5 380 |TMO74%| <11 ugike
Dibenzo(ah)anthracene - 170 34 110 - - - - 180 | T™074°,| <8 ugikg
Benzo(ghi)perylene - 500 160 330 - . . 570 |T™074%,,| <10 uge |
PAH 16 Total - | a0 2000 4200 s 5 - - 11000 ‘TM074'M <25 uglkg
All results expressed on a dry weight basis,
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services * 150 17025 accredited

M
Pretiminary [ | Table Of Results o Suboomrarid it
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identi WS6 ws6 ws6
Depth (m) 0.90 250 3.50 § =
Sample Type] soLip | soLib | soLp -1 g
Sampled Date] 29,0108 | 29.01.08 | 290108 % S‘
Sample Received Date| 31.01.08 | 31.01.08 | 31.01.08 | % &
Batch 1 1 1
Sample Number(s) 188-189 | 192193 | 194-195 |
Total Sulphate 5 5 - TM129°,| <100 mgskg
Boron Water Soluble <35 - - {™ 129',,] <3.5 mg/kg
Total Sulphate BRE 0.06 5 0.02 TM149 | <0.01%
10 . . Irmize',,| <3.0 mene
130 - TM129°y| <6.0 mg/kg
1.0 s 5 ™I29 | <04 mg/kg
04 8 5 TMI29 | <0.3 mg/kg
15 . - T™1290',,| <45 meke,
48 - TMI129" | <6 mg/kg
200 5 5 TMI29'M.- <2 mghkg '
<06 . = T™MI129",,| <0.6 mgikg
41 - - ' muzo‘M‘ <0.9 mg/kg‘
Selenium <3 - - ‘TM129'M <3 mg/kg
Vanadium 32 g 5 .TM129'M <1.5 mg/kg
Zinc 130 - . TM129",| <2.5 mgfkg
ANC at pH4 - - . T™I82' .<o.03 mol/kg]
IANC at pH6 g - - ™I’ <003 moukJ
Armmonium as NH4 in 21 Extract BRE <0.0003 5 <0.0003 T™099' | <0.0003 gl
Irasily Liberated Sulphide A - i ™80’ <ts mg/kgt
Total Organic Carbon S 0.3 g ™I’y <02%
enols Monchydric - <0.15 - “TM062'M <0.15 mg/k
otal Cyanide 5 - - 'TM153'M < mg/kg
ree Cyanide - - - TM153 ‘ <1 mg/kg
bestos Presence Screen - - - TMO001 NONE
orific Value 5 g - ™I | <100 Ki/Kg
oride 2:1 water/soil extract Bl 0034 | - 0.005 T™097' ‘ <0.001 g/
m 2:1 waterioit extract BRE| 0,004 g 0.001 | T™120° | <0001 gn
Nitrate 2:1 water/soil extract BRE|  0.0016 s 0.0004 T™102" | <0.0003 g/l
H Value 819 . 765 TM133',,|<1.00 pH Unie
luble Sulphate 2:1 Extract as SO4 B 0098 | - 0.032 TMO098’ | <0.003 g
otal Sulphur 0.15 - 0.03 | ™08 | <0012
All results expressed on a dry weight basis.
Date 20.02.2008



Validated ALcontrol Laboratories Analytical Services
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M s
Preliminary [ Table Of Results " Subcomaced e
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: SOLID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identi ws6 wS6 ws6
Depth (m)] 090 250 3.50 § -
Sample Type] SOLID | SOLID | SOLID = %
Sampled Date] 29.01.08 | 29.01.08 | 29.01.08 | | % g
‘Sample Received Date] 31.01.08 | 31.01.08 | 31.01.08 rgb' g
Batch 1 1 1
Sample Number(sj ' 188-189 | 192193 | 194-195
RO (C4-C12) 5 <10 s TM089 | <10 ugfkg
MTBE g <10 . ' TMO089" | <10 ug/kg
Benzenc . <t0 g TMO089' )| <10 ugike
oluene g <10 5 ‘ TM089',| <10 up/kg
thyl benzene - <10 TMO089"y| <10ugikg
m & p Xylene S <10 5 v ‘TM089'M <10 ug/kg
Xylene - <10 5 | TM089'y| <i0ug/kg v
Aliphatics C5-C6 5 <10 5 | T™OB9 | <10 ug/kg
Alipl;alim >C6-C8 - <10 - ' TMO89 | <10ug/kg
Aliphatics >C8-C10 - <10 ) | TMO89 | <10 ugke
Aliphmius >C10-C12 - <i0 - TMO089 ‘ <10 ug/kg
Aliphatics >C12-C16 . <100 5 T™I173' | <100 ugikg
Aliphatics >C16-C21 - <100 - TM173° | <100 ug/kg
Aliphatics >C21-C35 g <100 g TMi173" | <100 ug/kg
Total Aliphatics C5-C35 <100 8 TM61/89] <100 ug/kg
Aromatics C6-C7 . <10 T™O89 | <10 ughe
Aromatics >C7-C8 - <10 - - TMO089 | <10 ug/kg
Aromatics >ECE-EC10 s <10 = T™O89 | <10 ugkg
Aromatics >ECI0-ECI2 e <10 8 T™O89 | <10 uglkg
Aromatics >EC12-EC16 ; <100 ) T™MI73* | <100 ugke
Aromatics >EC16-EC21 - <100 S T™M173" | <100 ug/kg
Aromatics >EC21-EC35 } 8600 ; | T™M173* | <100 ugke
Total Aromatics C6-C35 . 8600 . TM61/89 | <100 ug/kg
Lﬁ"’" (Aliphatics aet Arvmatics C5.C38) | - 8600 . i :TM6|18§‘ [ <100 ugig
All results expressed on a dry weight basis.
Date 20,02.2008



Validated ALcontrol Laboratories Analytical Services * iso 17025 accredited

Pretiminary [ ] Table Of Results 5, JICERTS aseredicd
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: LEACHATE
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] TP3 TP6 TP8 TP9 TPI0 TP10 TPI12 TPI3 ws3
Depth (m)} 050 050 100 | 200 0.50 130 | 150 0.50 0.60 § -
Sample Type] SOLID | souiD | soLib | sou | souip | soup | soup | soup SOLID =3 =
Sampled Date 2001.08 | 2901 08 29.01.08 | 29.01.08 200108 | 200108 | 20.01.08 | 29.01.08 | 29.01.08 (g." S
Sample Received Date] 31.0108 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 | 31.01.08 31.01.08 | 31.0108 | 310108 §' g
Batch 1 1 1 1 o 1 1 1 1
Sample Number(s)] 33-34 59-60 7374 85-86 89-90 93-94 | 126-127 | 136-137 | 162-163
Arsenic Dissolved (NRA) (ICP-MS)] 9 4 2 4 17 8 4 1 2 TMIS2 | <lugh
Boron Dissolved (NRA) (ICP-MS)| <20 <20 <20 <20 <20 <20 27 <20 <20 | T™IS2 | <20ugn
admium Dissobved (NRA)(1CP-MS) | <05 <05 <05 <05 <05 <0.5 <05 <0.5 05 | t™is2 | <05 ug
omium Dissulved (NRA) (ICP-MS) <l <l <l 2 | <l <l <l <l T™M152 <l ugh
‘opper Dissolved (NRA) (ICP-MS) 5.0 <16 56 46 73 15 6.7 43 32 TMI152 | <1.6ugn
Lead Dissolved (NRA) (ICP-MS)] 0.7 <05 11 35 038 09 46 20 28 ™I52 | <05 ug/l
ickel Dissolved (NRA) (ICP-MS)| <15 29 <15 18 <15 53 <15 <15 as | sz | <s ug/
tenium Dissolved (NRAY(ACP-MS)| 2 3 2 <l <1 4 3 1 a |2 | <t |
Zinc Dissolved (NRA)(ICP-MS)| <5 <5 <5 <5 <5 150 <5 <5 s | ™2 | < ug/l
ercury Dissolved (NRA) «cvap] <001 <0.01 <0.01 <0.01 0.10 <001 <0.01 <0.01 <001 | T™I83 | <001 ug/]
Date 20.02.2008




Validated ALcontrol Laboratories Analytical Services * 150 17025 sccredited
™ MCERTS accredited

Preliminary l:l Table Of Results * Subcontracted test
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: LEACHATE
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identi WS4 wSs4 wS6
Depth (m)] 040 080 050 g -
Sample Type] SOLID | soLID | soLiD = %
Sampled Date| 29.01.08 290108 | 29.01.08 % g
Sample Received Date] 310108 | 31.01.08 | 31.01.08 -3 &
| Batch| 1 1 1
Sample Number(s) 164165 | 166-167 | 186-187
Arsenic Dissolved (NRA) (lcr-Msxq 4 2 2 ™IS2 | <1 ugn
Boron Dissolved (NRA) (iCP-MS)| <20 0 <20 ™IS2 | <20uen
um Dol NRAVUICEMS) | <05 | <05 | <05 T™IS2 | <05 ugn
- romium Dissolved (NRA) (ICP-MS) <l <l <l T™MI52 <1 ug/l
‘opper Dissolved (NRA)ACP-MS)| <16 24 <16 ™IS2 | <16ugn
Lead Dissolved (NRA) (ICP-MS)| ~ <0.5 06 07 T™IS2 | <05ugn
Nickel Dissolved NRAYICPMS) <15 | <15 | <15 T™IS2 | <1.5ugn
enium Dissolved (NRA) (ICP- M5; 2 2 <1 T™M152 <l ug/l
inc Dissolved (NRA) (ICP-MS), <5 <5 <5 TMI152 \ <Sugi }
Mercury Dissolved (NRA) CVAR] <001 | <001 | <001 | ™83 | <001 uen |

Date

20.02.2008



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number:

Client:

Client Ref. No.:
Report Key :

NDP
NFD
#

PFD

No Determination Possible
No Fibres Detected

1SO 17025 accredited
Possible Fibres Detected

08/02262/02/01
Encia Consulting
7344
Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x10”’
» Subcontracted test
» Result previously reported (Incremental reports only)
M MCERTS Accredited

EC Equivalent Carbon (Aromatics C8-C35)

Note: Method detection limits are not always achievable due to various circumstances beyond our control.

Summary of Method Codes contained within report :
Reference Description
In - house Method Screening of Soils for Fibres WET
MEWAM BOOK 124 1988 HMSO/ | I 1
Method 17.7, Second Site propeny, DcterTnmauon (?f Phenolic compounds by HPLC with electro- v v WET
chemical detection
March 2003
ASTM D-1552 Total sulphur determination by combustion method v DRY
Modified: US EPA Method 8250 & |Determination of Total Polychlorinated Biphenyls (PCB's) as
T™O70 (s Aroclor 1254 by GC-MS in Soils 4 DRY
Determination of Polynuclear Aromatic Hydrocarbons (PAH) by )
TMO074 |Modified: US EPA Method 8100 GC-MS. MCERTS Accreditation on Soils for Naphthalene v DRY
except when Kerosene present.
Determination of Polynuclear Aromatic Hydrocarbons (PAH) by
TMO074 |Modified: US EPA Method 8100 GC-MS. MCERTS Accreditation on Soils for Naphthalene v v DRY |
except when Kerosene present.
TM089 Modifted: US EPA Methods 8020 & |Determination of Gasoline Range Hydrocarbons (GRO) and WET
I 602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C12)
TM089 Modified: US EPA Methods 8020 & }Determination of Gasoline Range Hydrocarbons (GRO) and v WET
602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C1 2)
Modified: US EPA Methods 8020 & |Determination of Gasoline Range Hydrocarbons (GRO) and
T™O89 o, BTEX (MTBE) comgounds by Headspace GC-FID (C4-C12) vl v | wET ‘ﬂ
H TMO097 g';(;dziﬁd: US EPA Method 325.1 & Determination of Chloride using the Kone Analyser v DRY
” TM098 gde(hI(;;;SOOE. AWWA/APHA, 20th Determination of Sulphate using the Kone Analyser v DRY
BS 2690: Part 7:1968 / BS 6068: Determination of Ammonium in Water Samples using the Kone
TMO99 [poi2 11:1984 Analyser v WET
Method 4500H, AWWA/APHA, 20th{Determination of Total Oxidised Nitrogen using the Kone
T™102 [ " l990 Analyser v DRY
TM116 Moadified: US EPA Method 8260, Determination of Volatile Organic Compounds by Headspace / WET
8120, 8020, 624, 610 & 602 GC-MS
=m¥=

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

NA = not applicable.



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number:
Client:
Client Ref. No.:

Report Key :

NDP No Determination Possible
NFD No Fibres Detected

# ISO 17025 accredited
PFD Possible Fibres Detected

Note: Method detection limits are not always achievable due to various circumstances beyond our control.

08/02262/02/01
Encia Consulting
7344

Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x10”

" Subcontracted test

» Result previously reported (Incremental reports only)

M MCERTS Accredited
EC Equivalent Carbon (Aromatics C8-C35)

Summary of Method Codes contained within report : 2 2
e 2]
Method g- =
Reference escription g
No. erenc D ptio! )
T™116 Modified: US EPA Method 8260, Determination of Volatile Organic Compounds by Headspace / v
8120, 8020, 624, 610 & 602 GC-MS
— — —— 2 -
TMi16 Modified: US EPA Method 8260, Determination of Volatile Organic Compounds by Headspace / v v
8120, 8020, 624, 610 & 602 GC-MS
Method 3120B, AWWA/APHA, 20th
TM129 |Ed., 1999/ Modified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer DRY
Method 30508
Method 3120B, AWWA/APHA, 20th
TM129 |Ed., 1999/ Modified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer v DRY
Method 3050B
Method 3120B, AWWA/APHA, 20th
TM129 |Ed., 1999/ Modified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer | v/ v DRY
Method 30508
TM132 [In - house Method ELTRA CS800 Operators Guide v DRY
TM132 |in - house Method ELTRA CS800 Operators Guide v v DRY
TM133 |BS 1377: Part 3 1990 a:tc:mnauon of pH in Soil and Water using the GLpH pH v v WET
TM149 |BS 1377: Part 3 1990 ( Extraction) |Analysis of Total Sulphate using ICP-OES Spectrophotometer DRY
T™152 ll:jldethlo:g;IZSB. AL LS Analysis of Aqueous Samples by ICP-MS NA
. Determination of Total Cyanide, Free (Easily Liberatable) N
,T\:/u\:voi/‘:fpogﬁaz,&.l'szq 1999 Cyanide and Thiocyanate using the "Skalar SANS+ System” WET
* " Segmented Flow Analyser
Determination of Total Cyanide, Free (Easily Liberatable) —h
rshwﬁ/fgg‘:%&'g {599 |Cyanide and Thiocyanate using the "Skalar SANS+ System" v | v | wer
* N Segmented Flow Analyser
Determination of Speciated Extractable Petroleum Hydrocarbons v DRY
in Soils by GC-FID
Sulphide in waters and waste waters S § S . . i i
The Determination Of Easily Liberated Sulphide In Soil Samples
;(9)(9); ?Bﬁa!sl"::; 186 SCArec. by lon Selective Electrode Technique e WET
unpubli

= —— ————
! Applies to Solid samples only. DRY indicates samples have been dried at 35°C.

NA = not applicable.




ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number: 08/02262/02/01
Client: Encia Consulting
Client Ref. No.: 7344
Report Key : Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x10”
NDP No Determination Possible " Subcontracted test
NFD No Fibres Detected » Result previously reported (Incremental reports only)
# 1SO 17025 accredited M MCERTS Accredited
PFD Possible Fibres Detected EC Equivalent Carbon (Aromatics C8-C35)
Note: Method detection limits are not always achicvable due to various circumstances beyond our control.
Summary of Method Codes contained within report : z28|122(vz|02
Ref — FIEEE AR
eference escription ERIEAl s 2=
Determination of Acid Neutralisation Capacity (ANC) Using
Autotitration o DRY
BS EN 23506:2002, (BS 6068- Determination of Trace Level Mercury in Waters and Leachates NA
2.74:2002) ISBN 0 580 38924 3 by PSA Cold Vapour Atomic Fluorescence Spectrometry
see TMO61 and TMO89 for details WET

[ e UV — ————— — s, e EE—

S S S — — 1

* Applies to Solid samples only. DRY indicates samples have been dried at 35°C.  NA = not applicable.



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number: 08/02262/02/01

Client: Encia Consulting
Client Ref. No.: 7344

Summary of Coolbox temperatures

F Batch No. T Coolbox Temperature (°C) ||




Validated ALcontrol Laboratories Analytical Services * iso 17025 accredied
- Table Of Result ™ MCERTS accredited
Preliminary D apie esuits

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: LIQUID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identity] BHi BH2 BH3 BH4 BHS WSl WSS wSs6
Depth (m) ‘ ‘ § [
Sample Type| LIQUID | LiQuID | LIQuID | LiQuiD | LIQuUID [PrRODUCT| LIQUID | LIQUID = S
Sampled Date] 18.02.08 | 180208 | 18.02.08 | 18.02.08 | 18.02.08 | 15.02.08 | 18.02.08 | 18.02.08 i‘ S
Sample Received Date] 190208 | 190208 | 190208 | 190208 | 190208 | 190208 | 190208 | 190208 | g g
Batch|] 2 2 2 2 2 1 | 2 2
Sample Number(s)| 198202 | 203207 | 208212 | 213216 [srsmomsson] 227.228 s ot s 229.233
Arsenic Dissotved (ICP-MS) <l <l 2 5 2 - <l <1 T™MI52° | <lughn
Barium Dissolved (ICP-MS) | 99 n | s 220 120 . u | o | ™IS | <lugh
Beryllium Dissolved (ICP-MS) <1 | <1 <1 <l <1 - ‘ <l <« | T™I52' | <lugn
Boron Dissolved (ICP-MS) 0 | 10 | 39 mo | so | | 30 130 | T™IS? | <20ugn
dmium Dissolved 1ICP-MS)] <05 | <05 | <05 | <os 1t . 05 | <05 T™IS2' | <05 ugh
hromium Dissolved GCP-MS)| 11 | o 8 4 8 | - 4 7| ™IS | <lug
opper Dissolved (ICP-MS) 25 <1.6 <l.6 <1.6 A 3.1 ‘ - 1 <16 ‘ 30 ' T™IS2" | <1.6ught
Lead Dissolved (ICPMS) | <05 | <05 09 <05 1s - | <os | <os | tvis2 | <05ugn
ickel Dissolved (ICP-MS) 52 51 | <s 3 26 . 1" 25 ™Is2' | <iSugn |
clenium Dissolved (ICPMS)] 4 a [ a | 2 s | 1T a1 4 ™IS [ <lugn |
anadium Dissolved (ICP-MS) 7 1 ‘ <1 2 2 <i ‘ - ‘ 2 1 ‘ ™I152° | <lugh
Zinc Dissolved (ICP-MS) 6 12 B | < i N 2 ™IS | <Sug
Mercury Dissolved (CVAR) | <001 | <001 | <001 | <o | <oon -] wn | <o | T™183' | <001 ugn
arbonate Alkalinity as CaCO3] <2 ‘ <2 29 a | < | - <« 2 TMO043" ‘ <2mgh
‘ onductivity (at 25 deg.C) | 2.1 ‘ 0.93 1.1 ‘ 1.0 » 0.88 . - 0.73 0.89 | ’ TM120" |<0.014 mS/cn
Nitrate as NO3 39 | se <03 | <03 20 - w3 | a2 ™IOZ | <03men
Chioride 300 | s | o | s 100 . 6 41 T™097' | <1 mgn
Sulphide | <os | <5 | <os | <05 | <os - s | s | [ TMI01 | <05 mgn
mmoniacal Nitrogen as N 02 | <02 | <02 09 <02 -] <2 03 | TM099' | <02 mgh
enols Monohydric 00 | <001 | w01 | <001 | <o . <001 | <001 T™O62' | <0.01 mgn
oH Value 808 | 800 | so3 | 735 | 740 . 145 | 742 | TM133" |<1.00 pH Uit

Date 03.03.2008



ALcontrol Laboratories Analytical Services * 150 17025 scerdica

Validated ™ MCERTS accredited
Preliminary D Table Of Results * Subcontracted test
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: LIQUID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identit BHI BH2 BH3 BH4 BHS5 WSl WS§5 WS6
Depth (m) § -
Sample Type] LIQUID | LIQuUID | LIQUID | L1QuUID | LIQuUID [PrRODUCT] LiguiD LIQUID = g
Sampled Date] 18.02.08 | 18.02.08 | 18.02.08 18.02.08 | 18.02.08 | 15.02.08 | 18.02.08 | 18.02.08 % s
Sample Received Date ‘ 19.02.08 | 19.02.08 ‘19,02.08 | 19.02.08 - 19.02.08 | 19.02.08 | 19.02.08 ‘ 19.02.08 fga' g
Batch 2 ‘ 2 2 2 2 2 V 2 2
Sample Number(s)| 198-202 | 203-207 | 208212 [ 213-216 |ersmemmann] 227.228 (222 220233 |
RO (C4-C12) <10 <10 <10 <10 <10 3 <10 <10 T™089" | <10ugn
MTBE <I0 <10 <10 <10 <l0 - <10 <10 ‘TM089' <10 ug/t
Benzene <10 <10 <10 <10 <10 - <10 <10 TMO089" | <10ugn
Toluene <10 <10 <10 <10 <10 . <10 <10 TM089' | <10 ugn
thyl benzene <10 <10 <10 <l0 <10 g <10 <10 TMO89 | <10ugn
& p Xylene <10 <10 <10 <10 <10 - <10 <10 'TM089' <i0ugN
: Xylene <10 <10 <10 <10 <10 - <10 <10 TMO089' | <10ugn
Aliphmics C5-C6 <10 <10 <10 <10 <10 <10 <10 1 TM089 | <10ugA
Aliphatics >C6-C8 <10 <10 <10 <10 <10 - <10 <10 TMO089 <10 ugh
Aliphatics >C8-C10 <10 <10 <10 <10 <10 - <10 <10 TMO089 . <10 ug |
Atiphatics >C10-C12 <10 <10 <10 <10 <10 - <10 <10 ‘ TMOR9 ' <10 ugfl
Aliphalics >C12-C16 Aqueous] <10 <10 <10 <10 <10 - 12000 <10 TN}I74 | <10 ugf '
Aliphatics >C16-C21 Aqueous ‘ <10 <10 <10 <10 <10 - 4200 <10 TM174 | <l0ug/t
Aliphatics >C21-C35 Aqueou§ <10 <10 <10 190 <10 - 8100 <10 T™I174 ‘ <10ug/l
:l'otal Aliphatics C5-C35 Aquecus] <10 <10 <10 190 <l0 24000 | <10 TM61/89 ‘ <l0ug/ ‘
'Ammaxim C6-C7 <10 <10 <10 <10 <10 S <10 <10 T™MO089" ’ <10ugh ‘
Aromatics >C7-C8 <10 <10 <10 <10 <10 - <10 <10 - TMO089" | <10ug/
Aromatics >EC8-EC10 <10 <10 <10 <10 <10 - <10 <10 TMO089 | <10ugn
;\mmmics >ECI0-EC12 <10 <10 <10 <10 <10 - <10 <l0 T™MO089 ‘ <10 ug/l
Aromatics >EC12-EC16 Aqucou; <10 <10 <10 [ <io <IO. - 3300 <10 -';’Mi74 } <10ug/ '
Aromatics >EC16-EC21 A <10 <10 <10 <10 <10 - 1900 <10 TMI74 | <10ugn
[Aromatics >EC21-EC3S Aqueous] <10 <10 <10 240 <10 - 5900 <I0 TMI174 | <l0ugn
:l‘oul Aromatics C6-C35 Aqueous <10 <10 <10 240 <10 - 11000 <10 ‘ TM61/89| <10ugn
i?"mmt-m-lmc‘cwm <10 <10 <10 430 <10 - 35000 <10 » TM6|/8.9—‘ <;0 ug/l
Date 03.03.2008




Validated ALcontrol Laboratories Analytical Services * iso 17025 sccredited

Preliminary [ Table Of Results g s i
» Shown on prev. report
Job Number: 08/02262/02/01 Matrix: LIQUID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identit BH! BH2 BH3 BH4 BHS WSl WS5 WS6
Depth (m) | £ o
Sample Type] LIQUID | LIQuID | LIQUID | LIQUID LIQUID |PRODUCT]| LIQUID | LIQUID = %
Sampied Date| 180208 | 180208 180208 | 18,0208 | 180208 150208 | 180208 | 180208 % EE
'Sample Received Date] 190208 | 190208 | 190208 | 190208 19.02.08 [ 190208 | 19.02.08 | 19.02.08 §' =
Batch 2 2 2 2 2 2 ‘ 2 2
Sample Number(sj 198-202 | 203-207 | 208-212 | 213.216 [imsommncnd 229228 |asazazend 229-233
PAH by GCMS
Naphthalene Aqueous <100 <100 <100 100 <100 - <100 <100 - T™MI78 | <100 ngh »
cenaphthylene Aqueous <1l 83 38 60 <l - 950 <l TMI178 . <1t ngh
Aoenaphlhcne Agqueous <15 <15 <15 210 <15 - 140 ' <15 ‘ T™I178 4 <15 ngh
Fluorene Aqueous <14 54 20 130 <4 - 55 <14 TMI178 <l4ng/l ‘
Phenanthrene Aqueous 29 <22 <éz 180 <22 - 58 v <22 T™MI78 | <22ng/l '
nthracene Aqueous <15 <15 <15 370 <15 - <15 ‘ <15 TMI78 | <15ngN
uoranthene Aqueous 75 <17 <17 930 <17 88 ‘ <t7 T™MI78 | <17ngh
Pyrene Aqueous 100 33 27 1200 40 - 110 <15 | T™I78 . <i5ngh
enz(a)anihraoenc Aqueous 26 <17 <17 350 <17 - 35 v <17 TMI78 | <17 ng/ '
hrysene Aqueous 29 <13 <13 560 <13 - 47 <13 ‘ TM178 <13 ng/
hcnz.o(b)ﬂuommhcnc Aqueous 64 <23 <23 700 <23 - 34 <23 T™I178 ' <23 ngh
enzo{k)fluoranthene Aqueous <27 <27 <7 360 <27 - <27 ‘ <27 TMI178 <27 ngh
Benzo(a)pyrene Aqueous | 43 9 ” 640 9 . 5 | <« T™I78 | <9ngn |
ndeno(123cd)pyrene Aqueous] 29 <l4 <14 350 <l4 <14 <14 ‘ T™MI178 <l4ng/l
ibx ah)anth Aq ‘ <16 <16 <16 100 <16 - <16 » <16 T™I178 ' <16 ng/l
Benzo(ghi)perylene Aqueous 45 <16 <16 480 <16 - 23 1 <16 TM178 ‘ <16 ng/l
AH 16 Total Aqueous 440 170 | <100 | 6700 | <100 . 1600 | <100 T™I78 | <100ngn
Date 03.03.2008




Validated ALcontrol Laboratories Analytical Services * 1so 17025 accredited
M =
Preliminary || Table Of Results MCERTS accredited

* Subcontracted test
» Shown on prev. report

Job Number: 08/02262/02/01 Matrix: LIQUID
Client: Encia Consulting Location: WATERY RD, WREXHAM
Client Ref. No.: 7344 Client Contact: Phil Hill
Sample Identi BHI{ BH2 BH3 BH4 BHS WSI WSS wS6
Depth (m) § -
Sample Type] LIQUID | LIQUID | LIQUID | LIQUID | LIQUID {PRODUCT| LIQUID LIQUID = g
Sampled Date| 180208 | 180208 | 1802.08 | 1802.08 | 180208 | 150208 | 18.02.08 | 18.02.08 % Ea
‘ 73
Sample Received Date| 19.02.08 | 19.02.08 | 19.02.08 | 19.02.08 | 19.0208 | 19.0208 | 190208 | 190208 fga'
Batchf 2 2 2 2 2 2 2 2
Sample Number(s)] 198-202 | 203-207 | 208-212 | 213-216 |imowemmsn] 227.228 lasan 229-233
qPCBs (vs Aroclor 1254) <l <l <l <1 <1 - <1 <l T™MI98' | <lugh

Date 03.03.2008



ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number:
Client:
Client Ref. No.:

Report Key :

NDP No Determination Possible
NFD No Fibres Detected

# ISO 17025 accredited
PFD Posstble Fibres Detected

08/02262/02/01
Encia Consulting
7344

Results expressed as (e.g.) 1.03E-07 is equivalent to 1.03x107

. Subcontracted test

» Result previously reported (Incremental reports only)

M MCERTS Accredited
EC Equivalent Carbon (Aromatics C8-C35)

Note: Method detection limits are not always achievable due to various circumstances beyond our control.

—
Summary of Method Codes contained within report : é’ ZZ Sles|o?
e Reference Descripti =383 |% B
No. ren escription ER|IEA| 3 |aE
|
Method 2320B, AWWA/APHA, 20th - L
TM043 Ed.. 1999 / BS 2690: Part 109 1984 Determination of alkalinity in aqueous samples v NA
TMO59 |In - house Method Determination of whole oil by gas chromatography (C4-C40) NA
MEWAM BOOK 124 1988 HMSO/ o - . - o
i 1
TMO62 |Method 17.7, Second Site propenty, Dcmlnatlon ?f Phenolic compounds by HPLC with electro- v NA
chemical detection
March 2003
Modified: US EPA Methods 8020 & |Determination of Gasoline Range Hydrocarbons (GRO) and NA
602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C12) l
Modified: US EPA Methods 8020 & |Determination of Gasoline Range Hydrocarbons (GRO) and v NA
602 BTEX (MTBE) compounds by Headspace GC-FID (C4-C12)
;’;‘;d;ﬁed: US EPA Method 325.1 & Determination of Chloride using the Kone Analyser v NA |
BS 2690: Part 7:1968 / BS 6068: Determination of Ammonium in Water Samples using the Kone v NA
Part2.11:1984 Analyser
T™I101 Method 4500B & C, AWWA/APHA, | Determination of Sulphide in soil and water samples using the NA
20th Ed., 1999 Kone Analyser
Method 4500H, AWWA/APHA, 20th | Determination of Total Oxidised Nitrogen using the Kone
™02 | 1999 Analyser v NA
Method 2510B, AWWA/APHA, 20th | Determination of Electrical Conductivity using a Conductivity
T™I20 164 1999/ BS 2690: Part9:1970  |Meter o O
TM133 |BS 1377: Part 3 1990 LDd:t::mnanon of pH in Soil and Water using the GLpH pH v NA
T™152 g:ieth:;jgglzs& AWWA/APHA, 20th Analysis of Aqueous Samples by ICP-MS v NA
Determination of Speciated Extractable Petroleum Hydrocarbons
™174 in Waters by GC-FID bl
e Determination of Polynuclear Aromatic Hydrocarbons (PAH) by
TM178 |Modified: US EPA Method 8100 GC-MS in Waters NA

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

NA = not applicable.




ALcontrol Laboratories Analytical Services
Table Of Results - Appendix

Job Number: 08/02262/02/01

Client: Encia Consulting

Client Ref. No.: 7344

&MY—: Results expressed as (c.g.) 1.03E-07 is equivalent to 1.03x10”
NDP No Determination Possible " Subcontracted test

NFD No Fibres Detected » Result previously reported (Incremental reports only)

# ISO 17025 accredited M MCERTS Accredited

PFD Possible Fibres Detected EC Equivalent Carbon (Aromatics C8-C35)

Note: Method detection limits are not always achievable due to various circumstances beyond our control.

P——
Summary of Method Codes contained within report : 228 £ ;5(1 |92
2 3
———— ————— ————— ¥
Method Ref Deserion g3 EE 3 §§
No. eference escription g 2 ﬁ 7 ! 2z
BS EN 23506:2002, (BS 6068- Determination of Trace Level Mercury in Waters and Leachates v NA
2.74:2002) ISBN 0 580 38924 3 by PSA Cold Vapour Atomic Fluorescence Spectrometry
Modified: US EPA Method 8082. EA | Determination of Total Polychlorinated Biphenyls (PCBs) as v NA
Method 174 and 510963} Aroclor 1254 by GC-MS in Waters
see TM061 and TMO89 for details NA
— =4==—=

! Applies to Solid samples only.

DRY indicates samples have been dried at 35°C.

NA = not applicable.




UORNGHISI] [BULION & UILIM S) Winwpey

é3sa| 1913n0

13INS2Y 3591 IN|BA WNLWIXE

3s TOMOT
<ADS 3y} ueyy 1amon Jo

18YbiH 3

13M07 L0 1aybiy

.w.w.r 3NnjeA uesaly ayy sy

68°LT

| o LG9

E SN AN

00'0e

(= JjuUasiy

Jojesredwo)

anjea |
ADPIS A
HIETITY
IXelW A

9! 9%S6
:(s) nap-as
1(x) ueaws
:anjea }

‘ADS
:sa|dwes jo ‘opN

Ipueuiwialaq

0091 0091

AL o601 W)

591 9|30

0S89°T | op
0989°T | 6¢
0/89°T | 8¢
0889°T | /¢
S689°T | ot
OT69°T | Gt
SZ69° vE
0v69°'T | €€
66691 | ¢
0691 | 1t
0669° of
0T0L'T |62
0£01 |82
090LT | /2
080L° 9z
OTTLT | sz
OYTLT | ¥2
YA YA
012, zz
0S2L” TZ
06241 | oz
OvELT | 61
00vZT |81
09vLT | it
0ESZT | o1
019L° S
775 b1
0z8L°T | €1
096£T | %
0ZI8T | 1T
OEEST | 01
0098°T | 6
05681 | 8
0EVE" Z
0STOZ | O
ZETC | 0zere
0ESEC 2
0026'C 3
ovIE9 | ¢

anjea}

31591 anjeA ueow

L8Ze | €1

¢8440 S

0000°T ot

LS ST punolg apep
¢8LL°0 9 SAIS9Yo) |

(63 /6w1) odA]
|er1djepn

ejeqg 6ol ejeq

ejeq jeapAeuy
vreL Sdequinn qor

weyxaim ‘peoy Asajepm iswen qor



Job Name: Watery Road, Wrexham

Job Number: 7344
Analytical Data Mean Value Test Outiler Test

Material Data Log Data Tt 10% TV
Type (mg/kg}
[Granular MG | 0.9031 ~2__ ] 6.3140
0.8451 3 2.9200
1.4314 4 2.3530 1.420
1.3424 5 2.1320 1.600 Determinand: Arsenic |
1.0414 6 2.0150 1.730
0.9542 7 1.9430 | 1.830 No. of samples: 14
0.7782 8 1.8950 .910 SGV: 20.00
1.0000 9 1.8600 1.980
1.3010 %10 1.8330 2.040 t value: 1.771
1. 11 1.8120 2.085 mean (x): 18.45
il 12 1 .Nwmo 2.130 st.dev (s).: 5 n 15.00 z
1 13 1.7820 | 2.170 95% ile: 25.55
it 14 1.7710 1.771 2.210 2.210
1. 5 1.7610 2.245
6 1.7530 2.280 n the SGV?
17 1.7460 2.305 :
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 1.7290 2.380 Y mean:
21 1.7250 Y st.dev.:
2 1.7210 T value
g 1.7170 Comparator
24 1.7140
25 1.7110 Maximum Value Test Result:
26 1.7080 Qutlier Test? —_ Maximum is an Qutller
27 .7060
| 28 .7030
29 1,7010
30 1.6990
31 1.6970
32 1.6955
33 1.6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job Number: 7344

Analytical Data Mean Value Test Outlier Test
Material Data Log Data t value Tere 10% T, V
Type (mg/kg)
Granular MG 2 6.3140
3 2.9200
4 2.3530 .420
5 2.1320 1.600 Determinand: Arsenic 1]
6 2.0150 1.730
9542 7 1.9430 1.830 No. of samples: 13
7782 8 1.8950 .910 SGV: 20.00
.0000 9 1.8600 .980
3010 10 1.8330 2.040 t value: ___ 1.782
L1553 11 1.8120 2.085 mean (x): e 14,95
1502 12 1.7960 2.130 st.dev (s).: SR R I ~7.58
.2878 13 1.7820 | 1.782 2.170 2.170 | 95% ile: : 18.69
.09 14 1.7710 2.210
15 1.7610 2.245
16 1.7530 2.280
17 .7460 2.305
18 7400 | 2.330
19 1.7340 2.355 Y max:
20 H.Nwwc 2.380 Y mean:
21 1.7250 Y st.dev.:
22 1.7210 T value
23 1.7170 Comparator
24 1.7140
25 1.7110 Maximum Value Test Result:
26 1.7080 Outlier Test? ___Maximum is within a Normal Distribution
27 .7060
28 .7030
29 1.7010
30 1.6990
31 1.6970
32 .6955
3 .6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job Number: 7344

Analytical Data Mean Value Test Qutller Test
Material Data Log Data t t value Terit 10% T,V
Type (mg/kg)
Ash & Clinker| 0.6021 2 6.3140
0.4771 3 2.9200
0.7782 4 2.3530 1.420
5 2.1320 1.600 Determinand: Arsenic |
1.51669 6 2.0150 1.730
1.2504 7 1.9430 | 1.943 1.830 1.830 No. of samples: 7
1.6693 8 1.8950 1.910 SGV: 20.00
9 1.8600 1.980
10 1.8330 | 2.040 t value: BT e 1.943
11 1.8120 2.085 mean (x): = 1 BTG9O X
12 1.7960 2.130 st.dev (s).: = G A
13 1.7820 2.170 95% ile: X 30.49
14 1.7710 2.210
15 1.7610 2.245
16 1.7530 2.280
17 1.7460 2.305
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 1.7290 2.380 Y mean:
21 .7250 Y st.dev.:
22 1.7210 T value
23 1.7170 Comparator
24 1.7140
25 1.7110 Maximum Value 4mmn Result:
26 1.7080 Outlier Test? __Maximum is within a Normai Distribution
| 27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 1.6955
33 1.6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job No: 7344

Analytical Data Mean Value Test Outlier Test

Material Data Log Data t value

Type (mg/kqg)

Granular MG | i 2 6.3140
1 3 2.9200
1 4 2.3530
2 5 2.1320 Determinand: Copper ) |
2. 6 2.0150
R 7 1.9430 No. of samiples: 14
1 8 1.8950 SGV: 200.00
L2 9 1.8600
1% 0 1.8330 t value: el 1.771
2 1 1.8120 mean (x): ek v ; ; ."mN.mm 9
il 12 1.7960 st.dev (s).: SN2 62150
2 3 1.7820 2 95% ile: B AR 114.50
il 4 1.7710 1.771 2.210 2.210
1. S 1.7610 2.245
6 1.7530 2.280 Test Higher or Lower than the SGV?
17 1.7460 2.305 i 3 Lower
18 1.7400 2.330
19 1.7340 2.355 Y max: = ~ 2.362
20 1.7290 2.380 Y mean: B aam— 1,786
21 1.7250 Y st.dev.: e diSer e : 0.351 s
22 1.7210 T value =1 ewin B 115639
3 1.7170 Comparator TR T 2.210
| 24 1.7140
25 1.7110
|26 .7080 Outlier Test?
27 .7060
28 1.7030
29 1.7010
30 .6990
B3 .6970
32 1.6955
33 1.6940
34 .6925
35 .6910
36 .6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job No: 7344

Analytical Data Mean Value Test Outlier Test
Material Data t t value
Type (mg/kg)
Natural Soil_ 38 2 6.3140
783 3 2.9200
567 4 2.3530 1.420
355 5 2.1320 1.600 Determinand: Copper
17 6 2.0150 1.730
61 7 1.9430 .830 No. of samples: 9
3633 8 1.8950 1.910 SGV: 200.00
9 .8600 1.860 1.980 1.980
0 1.8330 2.040 t value: R b 0 - 211860
] .8120 2.085 mean (x): = 38.99
2 .7960 2.130 st.dev (s).: e 66.94
| SE13 .7820 2.170 95% ile: = : : 80.49
4 .7710 2.210
5 1.7610 2.245
16 1.7530 2.280 her or Lower than the SGV?
7 .7460 2.305 ; Lower
8 .7400 2.330
19 1.7340 2.355 Y max: Wi a8 oo J 2.337
20 1.7290 2.380 Y mean: T S v 3153 20 Ryt i
21 1.7250 Y st.dev.: EA el ~ 0.404 : =
22 1.7210 T value bt e =M1 2494 = T
23 .7170 Comparator i e e P e e 017980
24 7140
25 1,7110 Maximum Value Test Res
26 .7080 Outlier Test? : : : Maximum is an Outlier_
27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 | 1.6955
33 .6940
|34 .6925
35 .6910
36 .6895
37 1.6880
38 .6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job Number: 7344

Analytical Data Mean Value Test Outlier Test
Material Data Log Data t t value Tt 10% TV
Type (mg/kg)
[Granular MG | 19191 "2 | 6.3140
2.0792 3 2.9200
1.8325 4 2.3530 1.420
1.9085 5 2.1320 1.600 Determinand: Lead |
3.1139 6 2.0150 1.730
2.3222 7 1.9430 1.830 No. of samples: 14
1,919t 8 1.8950 1.910 SGV: 450.00
2.0000 9 1.8600 1.980
2.3010 10 .8330 2.040 t value: s R T T
2.4639 11 1.8120 2.085 mean (x): e i DT 30 753 QM
1.91549 12 1.7960 2.130 st.dev (s).: B0 Va4 7 05 ) s
2.5971 13 1,7820 2.170 95% ile: e B0 590 0=
3.1841 14 1.7710 | 1.771 2.210 2.210
2.7795 15 1.7610 2.245
16 .7530 2.280 Is the Mean Value Test Higher or Lower than the SGV?
17 .7460 2.305 Higher or Lower S Higher
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 1.7290 2.380 Y mean:
21 1.7250 Y st.dev.:
22 1.7210 T value
23 1.7170 Comparator
24 1.7140
25 1.7110 Maximum Value Test Result:
a20 1.7080 Outlier Test? _Maximum Is within a Normal Distribution
27 1.7060
28 1.7030
29 1.7010
30 .6990
31 1.6970
32 1.6955
33 1.6940
34 | 1.6925
35 1.6910
36 1.6895
37 1.6880
38 .6870
39 .6860
40 .685!




Job Name: Watery Road, Wrexham

Job Number: 7344
Analytical Data

Material Data

Type (mg/kg)

Granular MG

1669

Mean Value Test

t value

Outller Test

T 10%

.ﬂnn_n \'

(Telle.] RN T 1 {3,] BN (X1 [N

1.771

2.210

SHlwlwlwiwlwlwlw

Olw|oo| ] ntw)

Determinand:

Nickel

No. of samples:

SGV:

t value:

mean (x):

st.dev (s).:

95% ile:

Is the Mean Value
Higher or Lower |

Y max:

Y mean:

Y st.dev.:

T value

Comparator




Job Name: Watery Road, Wrexham

Job Number: 7344

Analytical Data Mean Value Test Outlier Test
Material Data t t value T 10% T, V
Type (mg/kg)
Ash & Clinker 2 6.3140
3 2.9200
4 2.3530 1.420
5 2.1320 1.600 Determinand: Nickel
6 2.0150 1.730
7 1.9430 | 1.943 1.830 1.830 No. of samples: 7
B 1.8950 1.910 SGV: 50.00
9 1.8600 1.980
10 1.8330 2.040 t value: [ 1.943
11 1.8120 2.085 mean (x): SERAL Gt e 68 1055 S
12 1.7960 2.130 st.dev (s).: e 67.92
13 1.7820 | 2.170 95% ile: i i 117.98
14 1.7710 2.210
15 1.7610 2.245
16 1.7530 2.280 her or Lower than the SGV?
17 1.7460 2.305 ______ Higher
18 1.7400 2.330
19 1.7340 2.355 Y max: NS &= 2.342
20 1.7290 2.380 Y mean: SN i) 1.717
21 1.7250 Y st.dev.: et _______0.306
22 1.7210 T value Z LA R 044
23 1.7170 Comparator i 1.830
24 .7140
25 .7110 Maximum Value Test Result:
26 1.7080 Outlier Test? 7 Meximum is an Outlier
27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 1.6955
33 1.6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 .6870
_ 39 .6860
40 1.6850




Job Name: Watery Road, Wrexham

Job Number: 7344

Analyticai Data Mean Value Test Outller Test
Material Data t value Tew 10% T V
Type (mg/kg)
Ash & Clinker 13979 ] 6.3140
1.4914 3 2.9200
6128 4 2.3530 1.420 o
7243 5 2.132( 1.600 Determinand: Nickel ]
.7839 6 2.0150 | 2.015 1.730 1.730
.6656 7 1.9430 1.830 No. of samples: 6
8 1.8950 1.910 SGV: 50.00
9 1.8600 1.980 _
10 1.8330 2.040 t value: s c _ 2.015
11 1.8120 2.085 mean (x): : 5 iiEaan. 421851 .
12 1.7960 2.130 st.dev (s).: SO 13741
13 1.7820 2.170 95% ile: ______53.88
14 1.7710 2.210
15 1.7610 2.245
16 1.7530 1_2.280
17 1.7460 2.305
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 1.7290 2.380 Y mean:
21 1.7250 Y st.dev.:
22 .7210 T value
23 .7170 Comparator
24 1.7140
25 1.7110 Maximum Value Test Result:
26 1.7080 Outlier Test? > s
27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 1.6955
33 1.6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job Number: 7344
Analytical Data

Data
(mg/kg)

Material
Type

Log Data

Natural Soil i8

21.8

Mean Value Test

Outlier Test

d..r:n 10% 4..___n<

y
o
=)

1.980

n T t value
2 6.3140
3 2.9200
4 2.3530
S 2.1320
6 2.0150
7 1.9430
8 1.8950

9 1.8600 1.860

10 1.8330
11 .8120
12 .7960
13 ] .vwwo
14 1.7710
15 .7610
16 1.7530
17 1.7460
18 1.7400
19 1.7340
20 ] .uiwwo
21 1.7250
22 1.7210
3 1.7170
24 1.7140
25 1.7110
26 1.7080
27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 1.6955
33 1.6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850

Determinand: Nickel ]|
No. of samples: 9

SGV: 50.00

t value: (R BRI 1.860

mean (x): SRR 3267

st.dev (s).: o Pl N T 27512 N

95% ile: = - - 49.48

Is the Mean Value Test Higher or Lower than the SGV?

Higher or Lower _Lower X

Y max: - SO e 101438

Y mean: : e S1T437 T T
Y st.dev.: IS EEEE 0.240

T value SN 2T4 058
Comparator 2 12980 e

Maximum Value Test Result:
Outlier Test? Maximum is an Outlier




Job Name: Watery Road, Wrexham

Job No: 7344

Analytical Data Mean Value Test Outlier Test

Material Data Log Data t value Terie 10% Teie V

Type (mg/kg)

Granuiar MG 2 6.3140
2 3 _2.9200
2 4 2.3530 .420
2. 5 2.1320 1.600 Determinand: Zinc
of 2.0150 1.730
2 7 1.9430 1.830 No. of samples: 14
2 8 1.8950 1.910 SGV: 450.00
2 g .8600 1.980
2 10 .8330 2.040 t value: s, : _ 1.771
2 1 1 .wumo 2.085 mean (x): s .Nmm.Am.
2. 2 1.7960 2.130 st.dev (s).: AR R _268.17 =
2. 3 1.7820 2.170 (o= 3 383.39
2% 4 1.7710 1.771 2.210 2.210
il 15 1.7610 2.245
16 1.7530 2.280 Is the Mean Value Test Higher or Lower than the SGV?
17 .7460 2.305 Higher or Lower PR Lower :
18 .7400 2.330
19 .7340 2.355 Y max: AT 3.041
20 -7290 2.380 Y mean: ST e 2.284 >
21 1.7250 Y st.dev.: NS A b 0.302
22 1.7210 T value R __2.506
23 1.7170 Comparator _2.210
24 1.7140
25 1.7110 Maximum Value Test Result:
26 1.7080 Outlier Test?
27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 .6955
33 ,6940
34 .6925
35 .6910
36 1.6895
37 1.6880
|38 1.6870
39 1.6860
40 1.685!




Job Name: Watery Road, Wrexham

Job No: 7344
Analytical Data Mean Value Test Outller Test
Material Data Log Data t t value
Type (mg/kg)

Ash & Clinker 2 6.3140
3 2.9200
4 2.3530 1.420
5 2.1320 1.600 Determinand:
6 2.0150 1.730
7 1.9430 1.943 1.830 1.830 No. of samples:
8 1.8950 1.910 SGV:
9 .8600 1.980

0 1.8330 2.040 t value:
1 .8120 2.085 mean (x):
12 .7960 2.130 st.dev (s).:
13 .7820 2.170
14 1.7710 2.210
15 1.7610 2.245
16 1.7530 2.280
17 1.7460 2.305
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 1.7290 2.380 Y mean:
21 1.7250 Y st.dev.:
| 22 1.7210 T value

23 1.7170 Comparator
24 .7140
25 1.7110
26 1.7080
27 1.7060
28 1.7030
29 1.7010
30 1.6990
31 1.6970
32 1.6955
33 .6940
34 1.6925
35 .6910
36 1.6895
37 1.6880
38 .6870
39 1.6860
40 1.6850




Job Name: Watery Road, Wrexham

Job No: 7344

Analytical Data Mean Value Test Outlier Test

Material Data Log Data t t value

Type (mg/kg)

Terie 10% T V

Cohesive
Made Ground

1.600 Determinand: Zinc

2.3530
21320 | 2,132 |
2.0150

0

(Y (RO P P
~
w

No. of samples: 5
SGV: 450.00

wlwo
[o7] s
ol|ojujo|o|ololo]ole

Wjoofjnin]siwln

t value: : = 2.132 : x
mean (x): o T _1112.60
st.dev (s).: PPN P i, A _ 1966.79
95% ile: (== 2987.86

llkll—lo
©
ol
o
[N TN TN [N [ %
W

N [¥][N¥]

[ [t o
ol
~
(2]
Pty

Is the Mean Value Test Higher or Lower than the SGV?
Higher or Lower (I8 Higher &

17 .7460

Y max: J ___3.661
Y mean: S ol BRENT312
1.7250 Y st.dev.: S e 5110194 2
T value i ol 1.431
.7170 Comparator .

lﬂlnln"ﬁhl—l
oju|o|nls|k|e

0

N

w

o+

o
il

W

LN [&
1|
N
-
(o)

Maximum Value Test Result:
.7080 Outlier Test? Maximum is within a Normal Distribution
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Job Name: Watery Road, Wrexham

Job No: 7344

Analytical Data Mean Value Test Outlier Test
Material Data Log Data t t value T 10%
Type (mg/kg)
Brick MG 2 6.3140
3 2.9200
4 2.3530 1.420 .
5 2.1320 2.132 1.600 1.600 Determinand: Zinc |
6 2.0150 1.730
7 1.9430 .830 No. of samples: 5
8 1.8950 .910 SGV: 450.00
9 1.8600 .980
0 1.8330 2.040 t value: VNS RY 2.132 3
11 .8120 2.085 mean (x): R e 4 1864 T
2 .7960 2.130 st.dev (s).: ERial eI s 1 008:38
3 .7820 2.170 ] ; 703.13
14 .7710 [ 2.210
15 1.7610 2.245
16 1.7530 2.280 GV?
17 1.7460 2.30S o
18 1.7400 2.330
19 1.7340 2.355 Y max:
20 WNNwo 2.380 Y mean:
21 1.7250 Y st.dev.:
22 1.7210 T value
23 .7170 Comparator
24 1.7140
25 1.7110 Maximum Value Test Resuit:
26 1.7080 Outlier Test? i Maximum is within a Normal Distribution
27 1.7060
28 1.7030
29 1.7010
3 1.6990
31 .6970
32 1.6955
33 1.6940
34 1.6925
35 1.6910
36 1.6895
37 1.6880
38 1.6870
39 1.6860
40 1.6850




Supplementary Geo-Environmental Assessment and Rem Strat
Watery Road, Wrexham

June 2012
44391p2ri

APPENDIX Vi

DQRA JUSTIFICATION

DQRA JUSTIFICATION

APPENDIX Vil



Supplementary Geo-Environmental Assessment and Rem Strat
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DQRA JUSTIFICATION OF INPUT PARAMETERS

Parameter Value Data Source
Level 1
Contaminants Aromatic C8-C10 Most soluble compounds
considered encountered during the
C10-C12 Encia investigation ca.
2008.
Naphthalene

Target Concentration 0.01mg/l The WHO guidance3
states that the application
of the lowest WHO
guideline value for
(aliphatic) hydrocarbons
(0.3mg/l for C12-C16) to a
total hydrocarbon
measurement in water will
provide a conservative
level of protection. REC
has opted for a 0.01mg/I
target concentration to be
even more conservative.

Water porosity 0.33 SR3 Table 4.4 — Based on

(fraction) a sandy Loam.

Air porosity (fraction) 0.20

Bulk Density (g/cm®) 1.21 SR3 Table 4.4 — Based on
a sandy Loam due to
gravel content.

Henry’s Law Constant Aromatic Table 9-14 LQM CIEH.

(dimensionless)

C8-C10 0.25
C10-C12 0.0722
Naphthalene 0.00662 Converted from Table 3.38

SR7.

Soil water partition co- N/A Not applicable for organic

efficient compounds.

Fraction of organic 0.047 Taken from the average of

the 2 most conservative




Supplementary Geo-Environmental Assessment and Rem Strat

Watery Road, Wrexham

June 2012
44391p2ri

carbon (FOC)

saturated zone TOCs.

Organic carbon Aromatic

partition co-efficient

(Lkg) C8-C10 1584.90 Table 9-14 LQM CIEH.

C10-C12 2511.89
Naphthalene 645.70 Table 10-51 LQM CIEH.

Sorption co-efficient N/A Not applicable for organic
compounds.

Level 2

Infiltration (m/day) 0.0013 Average of MET office
annual rainfall stats for
Wrexham in 2010 and
2011.

Area of contaminant 630 Based on site derived

source (m?) information.

Length of contaminant 14

source in direction of

groundwater flow (m)

Saturated aquifer 10 Average depth of sand

thickness (m) and gravel deposits
(conservative as primarily
granular horizons within
cohesive matrix).

Hydraulic conductivity 0.26 Based on in-situ falling

(m/day) head permeability tests.

Hydraulic gradient 0.006 Based on site derived

(fraction) information.

Width of source 45

perpendicular to

groundwater flow (m)

Background N/A Not applicable

concentration of
contaminant in
groundwater beneath




Supplementary Geo-Environmental Assessment and Rem Strat
Watery Road, Wrexham

June 2012
44391p2ri

the site.

Mixing zone depth (m) N/A Calculated from P20
sheet.
Level 3 Soils and
Groundwater
Soil Concentration Aromatic
(mg/kg)
C8-C10 0.52 Average of Encia 2008
chemical testing results.
C10-C12 0.31
Naphthalene 0.46
Half-life degradation of Aromatic
contaminants (days)
C8-C10 712 Most conservative
anaerobic half-life from
C10-C12 1750 Enwronm.ental
Degradation Rates. 1991
Naphthalene 258
Width of plume in 50 Based on site derived
aquifer (m) information.
Plume thickness in 1
aquifer (m)
Bulk density of aquifer 1.2 Table 4.4 of SR3
material (g/cm?®)
Effective porosity of 0.25 Table 4.2 Consim
aquifer (%)
Hydraulic gradient and 0.584 Calculated from Level 2
conductivity (%)
Distance to 50 Based on distance to
compliance point (m) River Gwenfro.
Time since pollutant N/A Not considered.

entered groundwater




Supplementary Geo-Environmental Assessment and Rem Strat
Watery Road, Wrexham

June 2012
44391p2ri

APPENDIX IX

P20 OUTPUT SHEETS

P20 OUTPUT SHEETS

APPENDIX IX



Remedial Targets Worksheet , Release 3.1

Level 3 - Soil

See Note

Input Parameters Variable Value Unit

C C8-C10 Aromatic from Level 1

Target G cr | 0.01 [ mgn

Dilution Factor ~ DF 1.72E+00

Select analytical solution (click on brown cell below, then on pull-down menu)
O;ata Banks

Source

Enter method of defining pal

n co-efficient (using pull down list)

[__Calculate for non-polar organic

Select nature of decay rate (click on brown cell below, then on pull-down menu)

from Level 1
from Level 2
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd
inHRA Entry for non-polar organic chemicals (option)
Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koc

Approach for simulating degradation of pollutants: [Apply degradation rate to pollutants in all phases (e.g. field derived value, || Entry for ionic organic chemicals (option)

Sorption coefficient for related species Koon
Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Koo
Enter source concentration Soil concentration as mg/kg pH value pH
Enter soil concentration 052 mg/kg Acid constant pKa
Halflife for degradation of contaminant in water ~ ti2 7126402 days |Fraction of organic carbon in aquifer foc
Calculated decay rate & 9.74E-04 days™ calculated
Width of plume in aquifer at source Sz 4.50E+01 m from Level 2 Soil water partition coefficient Kd
Plume thickness in aquifer at source Sy 8.37E+00 m  from Level2
Bulk density of aquifer materials ~ p 1.20E+00 glem®  [SR3 Table 4.4
Effective porosity of aquifer ~ n 2.50E-01 fraction Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i 1.44E-02 fraction ~ from Level 2 (adjusted)
Hydraulic conductivity of saturated aquifer K 2.60E-01 m/d  from Level 2
Distance to compliance point X 5.00E+01 m  [Distance to culverted river
Distance (lateral) to compliance point perpendicular to flow direction 2 m Longitudinal dispersivi ax
Distance (depth) to compliance point perpendicular to flow direction y m | | i ivi az
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay
Parameters values determined from options Note values of dispersivity must be > 0
Partition coefficient  Kd 7.45E+01 kg see options
Longitudinal dispersivity  ax 5.000 m see options Xu & Eckstein (1995) report ax = 0.83(log;ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity  az 0500 m  see options
Vertical dispersivity ~ay | ___0050 __| m  see options

Parameter values should be checked against Level 1 and 2

Calculated Parameters Variable

Note

This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
degradation is best desribed by an electron limited
degradation such as oxidation by O, NOy, SO, etc than an
altemative solution should be used

For comparison with measured pore water concentration.
This assumes Level 1 Remedial Target is based on Target Concentration.
For with measured soil concentration. This

assumes Level 1 Remedial Target calculated from soil-water

Groundwater flow velocity v 1.49E-02 m/d
Retardation factor ~ Rf 3.59E+02 fraction
Decay rate used r 9.74E-04 d’
Hydraulic gradient used in aquifer flow down-gradient i 1.44E-02 fraction
Rate of contaminant flow due to retardation ~ u 4.17E-05 m/d
Ratio of Compliance Point to Source Concentration  Cep/Co 1.52E-45 fraction
Attenuation factor (Co/Cep) ~ AF 6.50E+44 fraction
Calculated soil leachate concentration  Co 6.95E-03 mg/l
Remedial Targets
Level 3 Remedial Target 1.13E+43 mg/l
jata Banks or
8.47E+44 mg/kg
Distance to compliance point 50 m
partitioning equation.
Ratio of Compliance Point to Source Concentration Cegp/Cy 1.52E-45 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.

The recommended value for time when calculating the remedial target is 9.9 +9:

Remedial targets worksheet v3.1

(8

70E-02 _|fraction

[Ciseeos g

kg
kg

fraction

7.45E+01 Itkg

Enter value

Environment
Agency

P

for

1.0E400
9.0E01

80E01
70801
6.0E-01

5.0E-01

4.0E-01

30E01

Relative concentration (no untis)

208014 |
10801 { |
0.0E+00

o

Distance (m)

Calc value Xu & Eckstein
5.0

Note: 'Relative concentration’ is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
disperses from the top of the aquifer. An alterative solution assuming the
centre of the plume s located at the mid-depth of the aquifer is presented in the
calculation sheets.

This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option i Ogata Banks. By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

distance-concentration graph

(relative)

Ogata Banks
From calculation sheet

Distance

o
25
5.0
75

10.0
12.5
15.0
17.5
200
225
250

300
325

375
40.0

45.0
475
50.0

Relative

concentration
(No units)
1.0E+00
5.74E-03

2.64E-43
1.52E-45

Concentration
mg/l
4.05E-03
2.326-05
1.336-07
7.66E-10
4.40E-12
2.53E-14
1.45E-16
8.33E-19
4.79E-21
2.75E-23
1.58E-25
9.06E-28
5.20E-30
2.99E-32
172634
9.85E-37
5.65E-39
3.25E-41
1.86E-43
1.07E-45
6.14E-48
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R&D Publication 20 Remedial Targets Worksheet, Release 3.1
Level 3 - Groundwater See Note

Input Parameters (using pull down menu) Variable Value Unit  Source

C8-C10 Aromatic from Level 1
1.00E-02 mgl  from Level 1

Contaminant
Target Concentration ~ Cr

Select analytical solution (click on brown cell below, then on pull-down menu’
Ogata Banks Equations in HRA publication

Entry if specify partition coefficient (option)
Soil water parttion coefficient
Entry for non-polar organic chemicals (option)

Approach for simulating vertical dispersion: | Simulate vertical dispersion in 2

Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koe

Entry for ionic organic chemicals (option)

|Sorption coefficient for related species Koen kg
‘Sorption coefficient for ionised species Kac kg

Select nature of decay rate (click on brown cell below, then on pull-down menu’ pH value pH
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants onl; acid dissociation constant pKa

Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core Gy 1.00E-02 mgll  [Site data
Half ife for degradation of contaminant in water 12 712E+02 days [Canada Wide Strandards for PHC in Soils|Soil water partition coefficient Kd 7.45E+01 kg
Calculated decay rate A 9.74E-04 days”
Width of plume in aquifer at source (perpendicular to flow) Sz 450E+01 m  [Estimated from site data
Plume thickness at source Sy 1.60E+00 m  |Estimated from site data
Saturated aqifer thickness ~ da 1.00E+01 m  |Estimated from site data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 1.20E+00 glem® | Estimated from site data Dis) 10%, 1%, 0.1% of pathway length |
Effective porosity of aquifer ~ n 250E-01 fraction [consim
Hydraulic gradient i 5.80E-01 fraction | Calculated fronm site data Enter value Calc value Xu & Eckstein_m
Hydraulic conductivity of aquifer K 2.60E-01 m/d  |Calculated fronm site data Longitudinal dispersivi ax o
Distance to compliance point X 5.00E+01 m  |Estimated from site data Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ z m Vertical dispersivi ay
Distance (depth) to compliance point perpendicular to flow direction y m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+11 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,,x)>*'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 7.45E+01 kg see options
Longitudinal dispersivity ~ ax 5.00E+00 m  see options
Transverse dispersivity  az 5.00E-01 m  see options
Vertical dispersivity ~ ay 5.00E-02 m  see options
Calculated Parameters Variable
Groundwater flow velocity v 6.03E-01 m/d
Retardation factor  Rf 350E+02 fraction
Decayrateused A 2.72E-06 d'
Rate of contaminant flow due to retardation U 1.68E-03 m/d
Contaminant concentration at distance x, assuming two-way vertical dispersion ~ Cep 258E-03 mgll
Attenuation factor (two way vertical dispersion, CO/CED)  AF 3.88E+00
Remedial Targets
Remedial Target 3.88E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 50 m
c ion of inant at liance point  Ceo/Co 2.58E-03 mg/l  Ogata Banks
after 1.0E+11 days

Care shouid be used when calculating remedial targets using the time variant options as this may resultin an overestimate of the remedial target

The recommended value for ime when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1

Environment
Agency

12602

10802

80E03

6.0E03

40803

20803

Calculated concentration (mg/)

0.0E+00
0

Distance (m)

Note graph assumes plume disperses vertically in one direction only. An alternative
solution assuming the centre of the plume s located at the mid-depth of the aquifer is
presented in the calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, based on the distance
1o the receptor or compliance located down hydraulic gradient of the source Three
solution methods are included, the preferred option is Ogata Banks

By setting a long travel time it will give the steady state solution, which should be used to
calculate remedial targets.

The measured groundwater concentration shouid be compared

with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half e as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by
afirst order reaction. i degradation is best desribed by an electron limited degradation
such as oxidation by 02, NO3, SO4 etc than an alterative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

Concentration

mg/l

1.0E-02
8.87E-03
7.36E-03
6.37E-03
5.67E-03
5.15E-03
4.75E-03
4.42E-03
4.15E-03
3.92E-03
3.72E-03
3.55E-03
3.39E-03
3.25E-03
3.13E-03
3.02E-03
2.91E-03
2.82E-03
2.73E-03
2.65E-03
2.58E-03
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Remedial Targets Worksheet , Release 3.1

Level 3 - Soil See Note

Environment
Agency

Input Parameters Variable Value Unit  Source Enter method of defining pal n co-efficient (using pull down list)
[ Calculate for non-polar organic i | 1.0E400 C (relative) for
c [C8-C10 Aromatic from Level 1 — soE01 distance-concentration graph
Target C Cr | 0.01 | mg/l  from Level 1 -; B.0E01
Dilution Factor ~ DF 1.72E400 from Level 2 2 7001
Entry if specify partition coefficient (option) 8 ooe0r Ogata Banks
Select analytical solution (click on brown cell below, then on pull-down menu) Soil water partition coefficient Kd _ng E 5.0E-01 From calcula(Rioln ﬁhee(
§ elative
O;ata Banks ons in HRA publica Entry for non-polar organic chemicals (option) HEC Distance  concentration Concentration
Fraction of organic carbon in aquifer foc [ 470E-02_|fraction £ 30E01 (No units) mg/l
Select nature of decay rate (click on brown cell below, then on pull-down menu) Organic carbon partition coefficient Koc Ilkg 3 20801 0 1.0E+00 4.05E-03
Approach for simulating degradation of pollutants: [Apply degradation rate to pollutants in all phases (e.g. field derived value, | Entry for ionic organic chemicals (option) 10601 25 1.00E+00 4.05E-03
Sorption coefficient for related species Koon kg 0.0E+00 5.0 1.00E+00 4.05E-03
Variable Value Unit__ Source of parameter value Sorption coefficient for ionised species Koo kg o i 2 % 4 s L 75 1.00E+00 4.05E-03
Enter source concentration Soil concentration as mg/kg PH value pH Distance (m) 10.0 1.00E+00 4.05E-03
Enter soil concentration 052 mg/kg Acid constant pKa 125 1.00E+00 4.05E-03
Halflife for degradation of contaminant in water ~ ti2 1.00E+16 days |Fraction of organic carbon in aquifer foc fraction Note: 'Relative concentration’ is the ratio of calculated concentation at a given 15.0 1.00E+00 4.05E-03
Calculated decay rate & 6.93E-17 days™ calculated position compared to the source concentration. The calculations assume plume 175 1.00E+00 4.05E-03
Width of plume in aquifer at source Sz m from Level 2 Soil water partition coefficient Kd 7.45E401 kg disperses from the top of the aquifer. An alternative solution assuming the 200 1.00E+00 4.05E-03
y centre of the plume s located at the mid-depth of the aquifer is presented in the
Plume thickness in aquifer at source Sy m  from Level2 calculation sheels, 225 1.00E+00 4.05E-03
Bulk density of aquifer materials ~ p 1.20E+00 glom®  [SR3 Table 4.4 25.0 1.00E+00 4.05E-03
Effective porosity of aquifer ~ n 2.50E-01 fraction Define dispersivity (click brown cell and use pull down list) 275 1.00E+00 4.05E-03
Hydraulic gradient i 1.44E-02 fraction  from Level 2 (adjusted) 30.0 1.00E+00 4.05E-03
Hydraulic conductivity of saturated aquifer K 2.60E-01 m/d  from Level 2 325 1.00E+00 4.05E-03
Distance to compliance point X 5.00E+01 m  [Distance to culverted river Enter value _ Calc value Xu & Eckstein 35.0 1.00E+00 4.05E-03
Distance (lateral) to compliance point perpendicular to flow direction z m Longitudi i ivi ax m 375 1.00E+00 4.05E-03
Distance (depth) to compliance point perpendicular to flow direction ~ y m | | i ivit az m 40.0 1.00E+00 4.05E-03
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay m 425 9.99E-01 4.05E-03
Parameters values determined from options Note values of dispersivity must be > 0 45.0 9.99E-01 4.04E-03
Partition coefficient  Kd 7.45E+01 kg see options 475 9.99E-01 4.04E-03
Longitudinal dispersivity  ax 5.000 m see options Xu & Eckstein (1995) report ax = 0.83(log;ox)**'* ; az = ax/10, ay = ax/100 are assumed 50.0 9.98E-01 4.04E-03
Transverse dispersivity  az 0500 m  see options This sheet calculates the Level 3 remedial target for soils(mg/kg) o for pore water (mg/l),
Vertical dispersivity  ay 0.050 m  seeoptions based on the distance to the receptor or compliance located down hydraulic gradient of the
Parameter values should be checked against Level 1 and 2 source Three solution methods are included, the preferred option is Ogata Banks.By setting a
Note long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
Calculated Parameters Variable This worksheet should be used if pollutant transport and when calculating remedial targets.
degradation is best described by a first order reaction. If The measured soil concentration as mg/kg or pore water concentration should be compared
Groundwater flow velocity v 1.49E-02 mid degradation i best desribed by an electron limited with the Level 3 remedial target to determine the need for further action.
Retardation factor R 3505202 raction degradation such as oxidation by Oy, NOs, SO, ete than an
1 altemative solution should be used
Decayrateused A 6.93E-17 d Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.
Hydraulic gradient used in aquifer flow down-gradient i 1.44E-02 fraction
Rate of contaminant flow due to retardation 417E-05 mid
Ratio of Gompliance Point to Source Concentration ~ Cen/Co 9.98E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1.00E+00 fraction
Calculated soil leachate concentration ~ Co 6.95E-03 mg/l
Remedial Targets
Level 3 Remedial Target 1.72E-02 mg/l |For comparison with measured pore water concentration.
jata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
1.29E+00 mg/kg |For with measured soil concentration. This
Distance to compliance point 50 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 9.98E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.

The recommended value for time when calculating the remedial target is 9.9 +9:

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.1
Level 3 - Groundwater See Note

Input Parameters (using pull down menu) Variable Value Unit  Source

Contaminant
Target Concentration ~ Cr

C8-C10 Aromatic from Level 1
1.00E-02 mgl  from Level 1

Select analytical solution (click on brown cell below, then on pull-down menu’
Ogata Banks Equations in HRA publication

Entry if specify partition coefficient (option)
Soil water parttion coefficient
Entry for non-polar organic chemicals (option)

Approach for simulating vertical dispersion: | Simulate vertical dispersion in 2

Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koe

Entry for ionic organic chemicals (option)

|Sorption coefficient for related species Koen kg
‘Sorption coefficient for ionised species Kac kg

Select nature of decay rate (click on brown cell below, then on pull-down menu’ pH value pH
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants onl; acid dissociation constant pKa

Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core Gy 1.00E-02 mgll  [Site data
Half ife for degradation of contaminant in water 12 1.00E+16 days [Canada Wide Strandards for PHC in Soils|Soil water partition coefficient Kd 7.45E+01 kg
Calculated decay rate A 6.93E-17 days”
Width of plume in aquifer at source (perpendicular to flow) Sz 450E+01 m  [Estimated from site data
Plume thickness at source Sy 1.60E+00 m  |Estimated from site data
Saturated aqifer thickness ~ da 1.00E+01 m  |Estimated from site data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 1.20E+00 glem® | Estimated from site data Dis) 10%, 1%, 0.1% of pathway length |
Effective porosity of aquifer ~ n 250E-01 fraction [consim
Hydraulic gradient i 5.80E-01 fraction | Calculated fronm site data Enter value Calc value Xu & Eckstein_m
Hydraulic conductivity of aquifer K 2.60E-01 m/d  |Calculated fronm site data Longitudinal dispersivi ax o
Distance to compliance point X 5.00E+01 m  |Estimated from site data Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ z m Vertical dispersivi ay
Distance (depth) to compliance point perpendicular to flow direction y m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+11 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,,x)>*'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 7.45E+01 kg see options
Longitudinal dispersivity ~ ax 5.00E+00 m  see options
Transverse dispersivity  az 5.00E-01 m  see options
Vertical dispersivity ~ ay 5.00E-02 m  see options
Calculated Parameters Variable
Groundwater flow velocity v 6.03E-01 m/d
Retardation factor  Rf 350E+02 fraction
Decayrateused A 1.93E-19 d'
Rate of contaminant flow due to retardation U 1.68E-03 m/d
Contaminant concentration at distance x, assuming two-way vertical dispersion ~ Cep 279E-03 mgll
Attenuation factor (two way vertical dispersion, CO/CED)  AF 3.58E400
Remedial Targets
Remedial Target 3.58E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 50 m
c ion of inant at liance point  Ceo/Co 2.79E-03 mg/l  Ogata Banks
after 1.0E+11 days

Care shouid be used when calculating remedial targets using the time variant options as this may resultin an overestimate of the remedial target

The recommended value for ime when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1

Environment
Agency

12602

10802

80E03

6.0E03

40803

20803

Calculated concentration (mg/)

0.0E+00
0

Distance (m)

Note graph assumes plume disperses vertically in one direction only. An alternative
solution assuming the centre of the plume s located at the mid-depth of the aquifer is
presented in the calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, based on the distance
1o the receptor or compliance located down hydraulic gradient of the source Three
solution methods are included, the preferred option is Ogata Banks

By setting a long travel time it will give the steady state solution, which should be used to
calculate remedial targets.

The measured groundwater concentration shouid be compared

with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half e as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by
afirst order reaction. i degradation is best desribed by an electron limited degradation
such as oxidation by 02, NO3, SO4 etc than an alterative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

Concentration

mg/l
1.0E-02
8.90E-03
7.42E-03
6.44E-03
5.76E-03
5.26E-03
4.86E-03
4.55E-03
4.28E-03
4.06E-03
3.87E-03
3.70E-03
3.56E-03
3.43E-03
3.31E-03
3.20E-03
3.11E-03
3.02E-03
2.94E-03
2.86E-03
2.79E-03
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Remedial Targets Worksheet , Release 3.1

Level 3 - Soil

See Note

Input Parameters Variable Value Unit

C C10-C12 Aromatic from Level 1

Target G cr | 0.01 [ mgn

Dilution Factor

Select analytical solution (click on brown cell below, then on pull-down menu)
O;ata Banks

Source Enter method of defining pal

n co-efficient (using pull down list)

[__Calculate for non-polar organic

Select nature of decay rate (click on brown cell below, then on pull-down menu)

from Level 1
DF 1.44E+01 from Level 2
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd
inHRA Entry for non-polar organic chemicals (option)
Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koc

Approach for simulating degradation of pollutants: [Apply degradation rate to pollutants in all phases (e.g. field derived value, || Entry for ionic organic chemicals (option)

Sorption coefficient for related species Koo

Variable Value Unit__Source of parameter value Sorption coefficient for ionised species Kocs

Enter source concentration Soil concentration as mg/kg pH value pH

Enter soil i mg/kg Acid constant pKa

Half life for degradation of contaminant in water iz days |Fraction of organic carbon in aquifer foc

Calculated decay rate A days’ calculated
Width of plume in aquifer at source Sz m from Level 2 Soil water partition coefficient Kd
Plume thickness in aquifer at source Sy m  from Level 2
Bulk density of aquifer materials glem®  [SR3 Table 4.4

Effective porosity of aquifer

P
n
Hydraulic gradient i fraction
Hydraulic conductivity of saturated aquifer K mid
Distance to compliance point X 5.00E+01 m
Distance (lateral) to compliance point perpendicular to flow direction 2 m
Distance (depth) to compliance point perpendicular to flow direction m
t

9.00E+99 days

Time since pollutant entered groundwater
Parameters values determined from options

Partition coefficient  Kd 1.18E+02 kg
Longitudinal dispersivity  ax 5.000 m
az
ay

Transverse dispersivity 0500 m
Vertical dispersivity 0.050 m
Parameter values should be checked against Level 1 and 2

Calculated Parameters Variable

from Level 2 (adjusted)
from Level 2

Distance to culverted river
l—L I . ax

| ipersv a

time variant options only Vertical dispersivity ay
Note values of dispersivity must be > 0

see options
see options
see options
see options

Note

This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
degradation is best desribed by an electron limited
degradation such as oxidation by O, NOy, SO, etc than an
altemative solution should be used

For comparison with measured pore water concentration.
This assumes Level 1 Remedial Target is based on Target Concentration.
For with measured soil concentration. This

assumes Level 1 Remedial Target calculated from soil-water

Groundwater flow velocity v 6.53E-01 m/d
Retardation factor ~ Rf 5.68E+02 fraction
Decay rate used r 3.96E-04 d’
Hydraulic gradient used in aquifer flow down-gradient i 6.28E-01 fraction
Rate of contaminant flow due to retardation ~ u 1.15E-03 m/d
Ratio of Compliance Point to Source Concentration  Cep/Co 6.21E-05 fraction
Attenuation factor (Co/Cep) ~ AF 1.61E+04 fraction
Calculated soil leachate concentration  Co 2.62E-03 mg/l
Remedial Targets
Level 3 Remedial Target 2.31E+03 mg/l
jata Banks or
2.74E+05 mg/kg
Distance to compliance point 50 m
partitioning equation.
Ratio of Compliance Point to Source Concentration Cegp/Cy 6.21E-05 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.

The recommended value for time when calculating the remedial target is 9.9 +9:

Remedial targets worksheet v3.1

(8

70E-02 _|fraction

[2sie g

kg
kg

fraction

1.18E+02 Itkg

fraction |Conservative based on gravel Define dispersivity (click brown cell and use pull down list)
Dispersivities 10%, 1%, 0.1% of pathway length

Enter value

Xu & Eckstein (1995) report ax = 0.83(log;ox)**'* ; az = ax/10, ay = ax/100 are assumed

Environment
Agency

P

for

1.0E400
9.0E01
8.0E-01
7.0801
60E01{ |
50E01{
40801

3.0E-01 \

20801

Relative concentration (no untis)

1.0E:01

0.0E+00
o

Distance (m)

Calc value Xu & Eckstein
5.0

Note: 'Relative concentration’ is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
disperses from the top of the aquifer. An alterative solution assuming the
centre of the plume s located at the mid-depth of the aquifer is presented in the
calculation sheets.

This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option i Ogata Banks. By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

distance-concentration graph

(relative)

Ogata Banks
From calculation sheet

Distance

o
25
5.0
75

10.0
12.5
15.0
17.5
200
225
250

300
325

375
40.0

45.0
475
50.0

Relative

concentration
(No units)
1.0E+00
6.35E-01
3.95E-01
2.41E-01
1.46E-01
8.84E-02
5.37E-02
3.27E-02

9.97E-05
6.21E-05

Concentration
mg/l
1.82E-04
1.16E-04
7.21E05
4.40E-05
2.66E-05
1.61E-05
9.79E-06
5.96E-06
3.64E-06
2.23E-06
1.37E-06
8.40E-07
5.18E-07
3.20E-07
1.98E-07
122607
7.58E-08
4.71E-08
2.93E-08
1.82E-08
1.13E-08
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R&D Publication 20 Remedial Targets Worksheet, Release 3.1

Level 3 - Groundwater
Input Parameters (using pull down menu) Variable

Contaminant
Target Concentration ~ Cr

See Note

Value

Unit

Source

C10-C12 Aromatic: from Level 1

1.00E-02

mg/l

from Level 1

Entry if specify partition coefficient (option)
Soil water parttion coefficient
Entry for non-polar organic chemicals (option)

Select analytical solution (click on brown cell below, then on pull-down menu’ Fraction of organic carbon in aquifer foc.
Equations in HRA publication Organic carbon partition coefficient Koc
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: [ Simulate vertical dispersion in 2 |Sorption coefficient for related species Koen kg
‘Sorption coefficient for ionised species Kac kg
Select nature of decay rate (click on brown cell below, then on pull-down menu’ pH value pH
Approzoh for simuiating degradation of pollans: zcid dissociaion constant pka
Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core Gy 1.00E-02 mg/l
Half ife for degradation of contaminant in water 12 1.75E+03 days [Canada Wide Strandards for PHC in Soils|Soil water partition coefficient Kd 1.18E+02 kg
Calculated decay rate A 3.96E-04 days”
Width of plume in aquifer at source (perpendicular to flow) Sz 450E+01 m  [Estimated from site data
Plume thickness at source Sy 1.60E+00 m  |Estimated from site data
Saturated aqifer thickness ~ da 1.00E+01 m  |Estimated from site data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 1.20E+00 glem® | Estimated from site data Dis) 10%, 1%, 0.1% of pathway length |
Effective porosity of aquifer ~ n 250E-01 fraction [consim
Hydraulic gradient i 5.80E-01 fraction | Calculated fronm site data Enter value Calc value Xu & Eckstein_m
Hydraulic conductivity of aquifer K 2.60E-01 m/d  |Calculated fronm site data L ax o
Distance to compliance point X 5.00E+01 m  |Estimated from site data Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ z m Vertical dispersivi ay
Distance (depth) to compliance point perpendicular to flow direction y m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+11 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,,x)>*'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 1.18E+02 kg see options
Longitudinal dispersivity ~ ax 5.00E+00 m  see options
Transverse dispersivity 5.00E-01 m  see options
Vertical dispersivity ~ ay 5.00E-02 m  see options
Calculated Parameters Variable
Groundwater flow velocity v 6.03E-01 m/d
Retardation factor  Rf 5.68E+02 fraction
Decayrateused A 6.98E-07 d'
Rate of contaminant flow due to retardation U 1.06E-03 m/d
Contaminant concentration at distance x, assuming two-way vertical dispersion ~ Cep 270E-03 mgll
Attenuation factor (two way vertical dispersion, CO/CED)  AF 3.70E400
Remedial Targets
Remedial Target 3.70E-02 mg/l_|For ison with measured
Ogata Banks
Distance to compliance point 50 m
c ion of inant at point  Ceo/Co 2.70E-03 mg/l  Ogata Banks
after 1.0E+11 days

Care shouid be used when calculating remedial targets using the time variant options as this may resultin an overestimate of the remedial target

The recommended value for ime when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1

Environment
Agency

12602

10802

80E03

6.0E03

40803

20803

Calculated concentration (mg/)

0.0E+00
0

Distance (m)

Note graph assumes plume disperses vertically in one direction only. An alternative
solution assuming the centre of the plume s located at the mid-depth of the aquifer is
presented in the calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, based on the distance
1o the receptor or compliance located down hydraulic gradient of the source Three
solution methods are included, the preferred option is Ogata Banks

By setting a long travel time it will give the steady state solution, which should be used to
calculate remedial targets.

The measured groundwater concentration shouid be compared

with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half e as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by
afirst order reaction. i degradation is best desribed by an electron limited degradation
such as oxidation by 02, NO3, SO4 etc than an alterative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

Concentration

mg/l
1.0E-02
8.89E-03
7.40E-03
6.41E-03
5.73E-03
5.21E-03
4.82E-03
4.49E-03
4.23E-03
4.00E-03
3.81E-03
3.64E-03
3.49E-03
3.36E-03
3.24E-03
3.13E-03
3.03E-03
2.94E-03
2.85E-03
2.77E-03
2.70E-03
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Remedial Targets Worksheet , Release 3.1

Level 3 - Soil

Input Parameters

o

See Note

Variable

Value

Unit

C10-C12 Aromatic from Level 1

Source

Enter method of defining pal

n co-efficient (using pull down list)

[__Calculate for non-polar organic

Target C

Cr

I 0.01 |

Dilution Factor

DF 1.72E400

Select analytical solution (click on brown cell below, then on pull-down menu)
O;ata Banks

mg/l  from Level 1
from Level 2
Entry if specify partition coefficient (option)
Soil water partition coefficient Kd
inHRA Entry for non-polar organic chemicals (option)

Select nature of decay rate (click on brown cell below, then on pull-down menu)

Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koc

Approach for simulating degradation of pollutants: [Apply degradation rate to pollutants in all phases (e.g. field derived value, || Entry for ionic organic chemicals (option)

Sorption coefficient for related species Koo kg
Variable Value Unit _Source of parameter value Sorption coefficient for ionised species Koo kg
Enter source concentration Soil concentration as mg/kg pH value pH
Enter soi i 031 mg/kg Acid constant pKa
Halflife for degradation of contaminant in water ~ ti2 1.00E+16 days |Fraction of organic carbon in aquifer foc fraction
Calculated decay rate A 6.93E-17 days’ calculated
Width of plume in aquifer at source Sz m  from Level 2 Soil water partition coefficient Kd 1.18E+02 kg
Plume thickness in aquifer at source Sy m  from Level2
Bulk density of aquifer materials ~ p 1.20E+00 glom®  [SR3 Table 4.4
Effective porosity of aquifer ~ n 2.50E-01 fraction Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i 1.44E-02 fraction ~ from Level 2 (adjusted)
Hydraulic conductivity of saturated aquifer K 2.60E-01 m/d  from Level 2
Distance to compliance point X 5.00E+01 m  [Distance to culverted river Enter value
Distance (lateral) to compliance point perpendicular to flow direction 2 m Longitudinal dispersivil ax
Distance (depth) to compliance point perpendicular to flow direction y m | | i ivi az
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay
Parameters values determined from options Note values of dispersivity must be > 0
Partition coefficient  Kd 1.18E+02 kg see options
Longitudinal dispersivity  ax 5.000 m see options Xu & Eckstein (1995) report ax = 0.83(log;ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity  az 0500 m  see options
Vertical dispersivity ~ ay 0.050 m  see options
Parameter values should be checked against Level 1 and 2
Note
Calculated Parameters Variable This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
degradation is best desribed by an electron limited
Groundwalerfow veacty v L4002 md oracaton uch 8 oo b G, N SO, et thanan
Decayratoused A P i altemative solution should be used
Hydraulic gradient used in aquifer flow down-gradient i 1.44E-02 fraction
Rate of contaminant flow due to retardation 2.63E-05 mid
Ratio of Gompliance Point to Source Concentration ~ Cen/Co 9.98E-01 fraction
Attenuation factor (Co/Cep) ~ AF 1.00E+00 fraction
Calculated soil leachate concentration ~ Co 2.62E-03 mg/l
Remedial Targets
Level 3 Remedial Target 1.72E-02 mg/l |For comparison with measured pore water concentration.
ata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
2.04E+00 mg/kg |For with measured soil concentration. This
Distance to compliance point 50 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 9.98E-01 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.
The recommended value for time when calculating the remedial target is 9.9E+9¢

Remedial targets worksheet v3.1

(8

70E-02 _|fraction

[2sie g

Environment
Agency

c (relative)

for

1.0E400
9.0E01
80E01
70801
6.0E-01
5.0E-01
4.0E-01
30E01
20801

Relative concentration (no untis)

1.0E:01

0.0E+00
o

Distance (m)

Calc value Xu & Eckstein
5.0

Note: 'Relative concentration’ is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
disperses from the top of the aquifer. An alterative solution assuming the
centre of the plume s located at the mid-depth of the aquifer is presented in the
calculation sheets.

This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option i Ogata Banks. By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

distance-concentration graph

Ogata Banks
From calculation sheet
Relative
Distance  concentration
(No units)
o 1.0E+00
25 1.00E+00
5.0 1.00E+00
75 1.00E+00
10.0 1.00E+00
12.5 1.00E+00
15.0 1.00E+00
17.5 1.00E+00
200 1.00E+00
225 1.00E+00
250 1.00E+00
275 1.00E+00
300 1.00E+00
325 1.00E+00
35.0 1.00E+00
375 1.00E+00
40.0 1.00E+00
425 9.99E-01
45.0 9.99E-01
475 9.99E-01
50.0 9.98E-01

Concentration

1.52E-03
1.52E-03
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R&D Publication 20 Remedial Targets Worksheet, Release 3.1
Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source

Contaminant
Target Concentration ~ Cr

C10-C12 Aromatic: from Level 1
1.00E-02 mgl  from Level 1

Select analytical solution (click on brown cell below, then on pull-down menu’
Ogata Banks Equations in HRA publication

Entry if specify partition coefficient (option)
Soil water parttion coefficient
Entry for non-polar organic chemicals (option)

Approach for simulating vertical dispersion: | Simulate vertical dispersion in 2

Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koe

Entry for ionic organic chemicals (option)

|Sorption coefficient for related species Koen kg
‘Sorption coefficient for ionised species Kac kg

Select nature of decay rate (click on brown cell below, then on pull-down menu’ pH value pH
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants onl; acid dissociation constant pKa

Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core Gy 1.00E-02 mgll  [Site data
Half ife for degradation of contaminant in water 12 1.00E+16 days [Canada Wide Strandards for PHC in Soils|Soil water partition coefficient Kd 1.18E+02 kg
Calculated decay rate A 6.93E-17 days”
Width of plume in aquifer at source (perpendicular to flow) Sz 450E+01 m  [Estimated from site data
Plume thickness at source Sy 1.60E+00 m  |Estimated from site data
Saturated aqifer thickness ~ da 1.00E+01 m  |Estimated from site data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 1.20E+00 glem® | Estimated from site data Dis) 10%, 1%, 0.1% of pathway length |
Effective porosity of aquifer ~ n 250E-01 fraction [consim
Hydraulic gradient i 5.80E-01 fraction | Calculated fronm site data Enter value Calc value Xu & Eckstein_m
Hydraulic conductivity of aquifer K 2.60E-01 m/d  |Calculated fronm site data Longitudinal dispersivi ax o
Distance to compliance point X 5.00E+01 m  |Estimated from site data Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ z m Vertical dispersivi ay
Distance (depth) to compliance point perpendicular to flow direction y m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+11 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,,x)>*'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 1.18E+02 kg see options
Longitudinal dispersivity ~ ax 5.00E+00 m  see options
Transverse dispersivity  az 5.00E-01 m  see options
Vertical dispersivity ~ ay 5.00E-02 m  see options
Calculated Parameters Variable
Groundwater flow velocity v 6.03E-01 m/d
Retardation factor  Rf 5.68E+02 fraction
Decayrateused A 1.22E-19 d'
Rate of contaminant flow due to retardation U 1.06E-03 m/d
Contaminant concentration at distance x, assuming two-way vertical dispersion ~ Cep 279E-03 mgll
Attenuation factor (two way vertical dispersion, CO/CED)  AF 3.58E400
Remedial Targets
Remedial Target 3.58E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 50 m
c ion of inant at liance point  Ceo/Co 2.79E-03 mg/l  Ogata Banks
after 1.0E+11 days

Care shouid be used when calculating remedial targets using the time variant options as this may resultin an overestimate of the remedial target

The recommended value for ime when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1

Environment
Agency

12602

10802

80E03

6.0E03

40803

20803

Calculated concentration (mg/)

0.0E+00
0

Distance (m)

Note graph assumes plume disperses vertically in one direction only. An alternative
solution assuming the centre of the plume s located at the mid-depth of the aquifer is
presented in the calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, based on the distance
1o the receptor or compliance located down hydraulic gradient of the source Three
solution methods are included, the preferred option is Ogata Banks

By setting a long travel time it will give the steady state solution, which should be used to
calculate remedial targets.

The measured groundwater concentration shouid be compared

with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half e as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by
afirst order reaction. i degradation is best desribed by an electron limited degradation
such as oxidation by 02, NO3, SO4 etc than an alterative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

Concentration

mg/l
1.0E-02
8.90E-03
7.42E-03
6.44E-03
5.76E-03
5.26E-03
4.86E-03
4.55E-03
4.28E-03
4.06E-03
3.87E-03
3.70E-03
3.56E-03
3.43E-03
3.31E-03
3.20E-03
3.11E-03
3.02E-03
2.94E-03
2.86E-03
2.79E-03
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Remedial Targets Worksheet , Release 3.1

Level 3 - Soil

Input Parameters Variable

o

See Note

Value

Unit

Target C Cr

Source

from Level 1

I 0.01

Dilution Factor

DF 1.72E400

mg/l

from Level 1
from Level 2

Enter method of defining pal
[__Calculate for non-polar organic

n co-efficient (using pull down list)

Entry if specify partition coefficient (option)

Select analytical solution (click on brown cell below, then on pull-down menu)
O;ata Banks

Select nature of decay rate (click on brown cell below, then on pull-down menu)

Soil water parttion coefficient k[

in HRA Entry for non-polar organic chemicals (option)
Fraction of organic carbon in aquifer foc 70E:02_]fraction
Organic carbon partition coefficient Koc 6.46E+02 |l/kg

Approach for simulating degradation of pollutants: [Apply degradation rate to pollutants in all phases (e.g. field derived value, || Entry for ionic organic chemicals (option)

Sorption coefficient for related species Koo kg
Variable Value Unit _Source of parameter value Sorption coefficient for ionised species Koo kg
Enter source concentration Soil concentration as mg/kg oH value pH
Enter soi i 0.46 mg/kg Acid constant pKa
Halflife for degradation of contaminant in water ~ ti2 2.58E+02 days |Fraction of organic carbon in aquifer foc fraction
Calculated decay rate & 2.69E-03 days™ calculated
Width of plume in aquifer at source Sz m  from Level 2 Soil water partition coefficient Kd 3.08E+01 kg
Plume thickness in aquifer at source Sy m  from Level2
Bulk density of aquifer materials ~ p 1.20E+00 glom®  [SR3 Table 4.4
Effective porosity of aquifer ~ n 2.50E-01 fraction Define dispersivity (click brown cell and use pull down list)
Hydraulic gradient i 1.44E-02 fraction ~ from Level 2 (adjusted)
Hydraulic conductivity of saturated aquifer K 2.60E-01 m/d  from Level 2
Distance to compliance point X 5.00E+01 m  [Distance to culverted river Enter value
Distance (lateral) to compliance point perpendicular to flow direction 2 m Longitudinal dispersivil ax
Distance (depth) to compliance point perpendicular to flow direction y m | | i ivi az
Time since pollutant entered groundwater days  time variant options only Vertical dispersivity ay
Parameters values determined from options Note values of dispersivity must be > 0
Partition coefficient  Kd 3.03E+01 kg see options
Longitudinal dispersivity  ax 5.000 m see options Xu & Eckstein (1995) report ax = 0.83(log;ox)**'* ; az = ax/10, ay = ax/100 are assumed
Transverse dispersivity  az 0500 m  see options
Vertical dispersivity ~ ay 0.050 m  see options
Parameter values should be checked against Level 1 and 2
Note
Calculated Parameters Variable This worksheet should be used if pollutant transport and
degradation is best described by a first order reaction. If
degradation is best desribed by an electron limited
Groundwalrfow veacty v 1A0E02 md oracaton uch 8 oo b G, N SO, et thanan
Decayratoused A 269503 i altemative solution should be used
Hydraulic gradient used in aquifer flow down-gradient i 1.44E-02 fraction
Rate of contaminant flow due to retardation 1.02E-04 mid
Ratio of Gompliance Point to Source Concentration ~ Cen/Co 1.78E-48 fraction
Attenuation factor (Co/Cep) ~ AF 561E+47 fraction
Calculated soil leachate concentration ~ Co 1.50E-02 mg/l
Remedial Targets
Level 3 Remedial Target 9.64E+45 mg/l |For comparison with measured pore water concentration.
jata Banks or This assumes Level 1 Remedial Target is based on Target Concentration.
2.95E+47 mg/kg |For with measured soil concentration. This
Distance to compliance point 50 m___assumes Level 1 Remedial Target calculated from soil-water
partitioning equation.
Ratio of Compliance Point to Source Concentration Cep/Co 1.78E-48 fraction Ogata Banks

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target.

The recommended value for time when calculating the remedial target is 9.9 +9:

Remedial targets worksheet v3.1

Environment
Agency

P

for

1.0E400
9.0E01
80E01

70801

6.0E-01

5.0E-01

4.0E-01

30E01
208014 |

Relative concentration (no untis)

10801 { |

0.0E+00
o

Distance (m)

Calc value Xu & Eckstein
5.0

Note: 'Relative concentration’ is the ratio of calculated concentation at a given
position compared to the source concentration. The calculations assume plume
disperses from the top of the aquifer. An alterative solution assuming the
centre of the plume s located at the mid-depth of the aquifer is presented in the
calculation sheets.

This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mg/l),
based on the distance to the receptor or compliance located down hydraulic gradient of the
source Three solution methods are included, the preferred option i Ogata Banks. By setting a
long travel time (e.g. 9E99) it will give the steady state solution, which should always be used
when calculating remedial targets.

The measured soil concentration as mg/kg or pore water concentration should be compared
with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half life as 9.9E+99.

distance-concentration graph

(relative)

Ogata Banks
From calculation sheet

Distance

o
25
5.0
75

10.0
12.5
15.0
17.5
200
225
250

300
325

375
40.0

45.0
475
50.0

Relative
concentration
(No units)
1.0E+00
4.10E-03
1.68E-05
6.88E-08
2.82E-10
1.16E-12
4.74E-15
1.94E-17
7.95E-20
3.26E-22
1.34E-24
5.47E-27
2.24E-29
9.19E-32
3.77E-34
1.54E-36
6.32E-39

4.35E-46
1.78E-48

Concentration
mg/l
8.75E-03
3.58E-05
1.47E-07
6.02E-10
247E12
1.01E-14
4.14E-17
1.70E-19
6.96E-22
2.85E-24
147E26
4.79E29
1.96E-31
8.04E-34
3.20E-36
1.35E-38
5.53E-41
2.27€43
9.20E-46
3.80E-48
1.56E-50
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R&D Publication 20 Remedial Targets Worksheet, Release 3.1
Level 3 - Groundwater

See Note

Input Parameters (using pull down menu) Variable Value Unit
vmm Level 1

Cr mgl  from Level 1

Select analytical solution (click on brown cell below, then on pull-down menu’

Ogata Banks Equations in HRA publication

Simulate vertical dispersion in 2 directit ]

Source

Contaminant
Target Concentration

Approach for simulating vertical dispersion: |

Select nature of decay rate (click on brown cell below, then on pull-down menu’
Approach for simulating degradation of pollutants: |Apply degradation rate to dissolved pollutants onl

Source of parameter value

Entry if specify partition coefficient (option)
Soil water parttion coefficient
Entry for non-polar organic chemicals (option)

Fraction of organic carbon in aquifer foc
Organic carbon partition coefficient Koe

Entry for ionic organic chemicals (option)

Sorption coefficient for related species Kocn kg
Sorption coefficient for ionised species Koci kg

pH value pH
acid dissociation constant pKa
Fraction of organic carbon in aquifer foc fraction

Initial contaminant concentration in groundwater at plume core Gy 1.00E-04 mg/l
Half ife for degradation of contaminant in water 12 1.75E+03 days [Canada Wide Strandards for PHC in Soils|Soil water partition coefficient Kd 3.03E+01 kg
Calculated decay rate A 3.96E-04 days”
Width of plume in aquifer at source (perpendicular to flow) Sz 450E+01 m  [Estimated from site data
Plume thickness at source Sy 1.60E+00 m  |Estimated from site data
Saturated aqifer thickness ~ da 1.00E+01 m  |Estimated from site data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 1.20E+00 glem® | Estimated from site data Dis) 10%, 1%, 0.1% of pathway length |
Effective porosity of aquifer ~ n 250E-01 fraction [consim
Hydraulic gradient i 5.80E-01 fraction | Calculated fronm site data Enter value Calc value Xu & Eckstein_m
Hydraulic conductivity of aquifer K 2.60E-01 m/d  |Calculated fronm site data L ax o
Distance to compliance point X 5.00E+01 m  |Estimated from site data Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ z m Vertical dispersivi ay
Distance (depth) to compliance point perpendicular to flow direction y m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+11 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,,x)>*'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 3.03E+01 kg see options
Longitudinal dispersivity ~ ax 5.00E+00 m  see options
Transverse dispersivity  az 5.00E-01 m  see options
Vertical dispersivity ~ ay 5.00E-02 m  see options
Calculated Parameters Variable
Groundwater flow velocity v 6.03E-01 m/d
Retardation factor  Rf 1.47E+02 fraction
Decayrateused A 2.70E-06 d'
Rate of contaminant flow due to retardation U 411E-03 m/d
Contaminant concentration at distance x, assuming two-way vertical dispersion ~ Cep 270E-05 mgll
Attenuation factor (two way vertical dispersion, CO/CED)  AF 3.70E400
Remedial Targets
Remedial Target 3.70E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 50 m
c ion of inant at liance point  Ceo/Co 2.70E-05 mg/l  Ogata Banks
after 1.0E+11 days

Care shouid be used when calculating remedial targets using the time variant options as this may resultin an overestimate of the remedial target
The recommended value for time when calculating the remedial target is 9.9E-+99.

Remedial targets worksheet v3.1

Environment
Agency

12604

10804

80E05

6.0E05

40E05

20805

Calculated concentration (mg/)

0.0E+00
0

Distance (m)

Note graph assumes plume disperses vertically in one direction only. An alternative
solution assuming the centre of the plume s located at the mid-depth of the aquifer is
presented in the calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, based on the distance
1o the receptor or compliance located down hydraulic gradient of the source Three
solution methods are included, the preferred option is Ogata Banks

By setting a long travel time it will give the steady state solution, which should be used to
calculate remedial targets.

The measured groundwater concentration shouid be compared

with the Level 3 remedial target to determine the need for further action.

Note if contaminant is not subject to first order degradation, then set half e as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by
afirst order reaction. i degradation is best desribed by an electron limited degradation
such as oxidation by 02, NO3, SO4 etc than an alterative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

Concentration

mg/l
1.0E-04
8.89E-05
7.40E-05
6.41E-05
5.73E-05
5.21E-05
4.82E-05
4.49E-05
4.23E-05
4.00E-05
3.81E-05
3.64E-05
3.49E-05
3.36E-05
3.24E-05
3.13E-05
3.03E-05
2.94E-05
2.85E-05
2.77E-05
2.70E-05
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Volume 1

Specification for Highway Works

Series 600
Earthworks

EARTHWORKS

#601 Classification, Definitions and Uses of
Earthworks Materials

General Classification

1 Earthworks materials shall fall into one or other of

the following general classifications:

(1)

(i)

(iii)

(iv)

acceptable material: material excavated from

within the Site or imported on to the Siie
which meets the requirements of Table 6/1

and Appendix 6/1 for acceptability for use in

the Permanent Works;

(11/04) unacceptable material Class UlA as

defined in sub-Clauses 2(i)(a) and 2(i)(b) of
this Clause: material excavated from within

the Site which, unless processed so that it
meets the requirements of Table 6/1 and
Appendix 6/1, shall not be used in the
Permanent Works;

(11/04) unacceptable material Class U1B as

defined in sub-Clause 2(ii)(a) of this Clause:

material excavated from within the Site

which, unless processed so that it meets the
requirements of Table 6/1 and Appendix 6/1,

shall not be used in the Permanent Works;

and

(11/04) unacceptable materiat Class U2 as
defined in sub-Clause 3(i) of this Clause:
material excavated from within the Site
which shall not be used in the Permanent
‘Works.

(11/04) Unacceptable Materials

2 (11/04) Unacceptable material Classes Ul A and

U1B:
()

(11/04) unacceptable material Class U1A shall

be:

(a) (11/04) material which does not comply

(b)

with the permitted constituents and
material properties of Table 6/1 and
Appendix 6/1 for acceptable material;
and

(11/04) material, or constituents of
materials, composed of the following
unless otherwise described in
Appendix 6/1:

»  peat, materials from swamps,
marshes and bogs;

«  logs, stumps and perishable
material;

« materials in a frozen condition;

»  clay having a liquid limit
determined in accordance with
BS 1377 : Part 2, exceeding 90 or
plasticity index determined in
accordance with BS 1377 : Part 2,
exceeding 65;

= material susceptible to spontaneous
combustion except unburnt colliery
spoil complying with sub-Clause 15
of this Clause;

(11/04) unacceptable material Class U1B shall
be:

(&) (11/05) contaminated materials, including
controlled wastes (as defined in the
Environmental Protection Act 1990 Part
I1A) whose level of contamination is
above that given either in Appendix 6/14
or in Appendix 6/15, but excluding all
hazardous wastes (as defined in the
Hazardous Waste (England and Wales)
Regulations 2005) and radioactive
wasies (as defined in the Radioactive
Substances Act 1993).

3 Unacceptable material Class U2 shall be:

@

[
S

(i)  (1/05) hazardous waste (as defined in the
Hazardous Waste (England and Wales)
Regulations 2005) and radioactive waste (as
defined in the Radioactive Substances Act
1993).

4 (11/04) Where required in Appendix 6/1,
unacceptable material (other than Class U2) shall be
processed by mechanical, chemical or other means to
render the material acceptable for use in the Permanent
Works in accordance with the requirements of Table 6/1
and Appendix 6/1.

Definitions

5 Chalk shall mean:

(i)  any porous material of natural origin
composed essentially of calcium carbonate

Amendment - November 2005
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Earthworks

and identified as chalk on the maps produced
by the British Geological Survey;

(ii) material designated as Ciass 3 in
Appendix 6/1.

6 Argillaceous rock shall mean shales mudstones
siltstones slates and micaceous schists composed of
particles of clay and silt and mica. It shall include
unburnt colliery spoil.

7 Pulverised-fuel ash shall mean solid material
extracted by electrostatic and mechanical means from
the flue gases of furnaces fired with pulverised
bituminous coal. 1t shall have a maximum particle size
of 3 mm.

8 Furnace bottor ash shall mean agglomerated
pulverised-fuel ash obtained from the bottom of the
power station furnace and having particle size no larger
than 10 mm.

9  Formation shall be the top surface of capping.
‘Where no capping is required formation shall be the top
surface of earthworks at the underside of sub-base,
unless otherwise shown on the Drawings.

10 Sub-formation shall be the top surface of
earthworks at the underside of capping.

11 (05/01) Stabilisation shall mean the spreading of
cement or lime or both on a layer of deposited or intact
granular or cohesive material, and the subsequent
process of pulverising and mixing followed by
appropriate compaction to form the whole or a
constituent layer of a capping.

12 (11/07) Where ‘recycled aggregate’ is used in this
Series, the material shall be aggregate resulting from
the processing of material used in 2 construction
process, The aggregate shall have been tested in
accordance with Clause 710, and the content of other
materials (Class X) including wood, plastic and metal
shall not exceed 1% by mass. Where ‘recycled
aggregate except recycled asphalt’ is used in this Series,
the aggregate shall have been tested in accordance with
Clause 710. Content of asphalt (mineral aggregate with
a bituminous binder) shall not exceed 2% by mass, and
the content of other materials (Class X) including
‘wood, plastic and metal shall not exceed 1% by mass.

Use of Fill Materials

13 (05/01) In addition to any grading requirements the
maximum particle size of any fill material shall be no
more than two-thirds of the compacted layer thickness
except that cobbles having an equivalent diameter of
more than 150 mm shall not be deposited beneath
verges or central reserves within 1.30 m of the finished
surface.

14 (11/07) Material shall not be deposited within

500 mm, or other distances described in Appendix 6/3,
of concrete, cement bound materials, other cementitious
materials or stabilised capping forming part of the
Permanent Works if, when tested in accordance with
TRL Report 447 either:

(i) (1105 the water-soluble sulfate (WS) content
exceeds 1500 mg of sutfate (as SO,) per litre
{Test No.1); or

(11/07) the oxidisable sulfides (OS) content
exceeds 0.3 % of sulfate (as SO,) (Test Nos.
Z and 4),

(11/07) At Jeast five samples of each material shall be
tested for WS and OS. The mean of the highest two
values shall be used for comparison with the limiting
values. This also applies if six o nine results are
available. If ten or more results are available, the mean
of the highest 20% of the results shall be used for
comparison with the limiting values.

15 (11/07) Material shall not be deposited within

500 mm, or other distances described in Appendix 6/3,
of metallic struciural elements forming part of the
Permanent Works if, when tested in accordance with
TRL Report 447 either:

(i)

(i)  (11/05) the water-soluble sulfate (WS) content

exceeds 300 mg of sulfate (as SO,) per litre
(Test No.1); or

the oxidisable sulfides (OS) content exceeds
0.06 % of sulfate (as SO,) (Test Nos. 2
and 4).

(11/05) At least five samples of each material shall be
tested for WS and OS. The mean of the highest two
vaiues shall be used for comparison with the limiting
values. This also applies if six to nine results are
available. If ten or more results are available, the mean
of the highest 20% of the results shall be used for
comparison with the limiting values,

@iD)

(11/07) The requirements in (i) and (ii) above shall not
apply to metallic items protected by concrete and
ancillary metallic items such as the fops of chambers

and gullies.
16 (05/01) Unburnt colliery spoil may be used as

general fill provided it is compacted in compliance with

Clause 612 and complies with the requirements of
Appendix 6/1.

17 (05/01) Pulverised-fuel ash shall not be placed
within the dimension described in Appendix 6/3, below
sub-formation or formation.

18 (05/01) Where pulverised-fuel ash is used, the
Contractor shall for each consignment, make available
to the Overseeing Organisation a record of the fype and
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source of the material and the name of the power station
from which it was obtained and a certificate of results
of tests showing that the material complies with the
requirements of Table 6/1.

602 General Requirements

1  The Contractor shall employ only plant and
working methods which are suited to the materials to be
handled and traversed. He shall be responsible for
maintaining the nature of the acceptable material so that
when it is placed and compacted it remains acceptable
in accordance with the Contract. Acceptability shall be
determined in accordance with Table 6/1 and any
special requirements in Appendix 6/1.

2 Haulage of material to embankments or other areas
of fill shall proceed only when sufficient spreading and
compaction plant is operating at the place of deposition
to ensure compliance with Clause 612,

3 (1/04) No excavated acceptable material or
unacceptable material required to be processed, other
than surplus to the requirements of the Contract, shall
be removed from the Site unless indicated otherwise in
Appendix 6/1. Material which is unacceptable only by
reason of being frozen shall be retained on Site when in
that condition. Where the Contractor is permitted to
remove acceptable material, or unacceptable material
required to be processed, from the Site fo suit his
operational procedure, then he shall make good any
consequent deficit of material arising therefrom.
Environmental requirements for processing of Class
U1B material, in terms of limiting values of
contaminants or other requirements, shall be set out in
Appendix 6/1 in the earthworks Class for which the
processed material is to be used.

4 If any acceptable material or unacceptable material
required to be processed is, where permitted by
Appendix 6/1, used by the Contractor for purposes
other than for general fill, sufficient acceptable fill
material to occupy, after full compaction, a volume
corresponding to that which the excavated material
occupied shall be provided by the Contracior.

5 (11/04) Acceptable material (other than Class 5A or
any Class 5B material replacing Class 5A material in
accordance with sub-Clause 3 of this Clause) surplus o
the total requirements of the Permanent Works and all
unacceptable material Class U1A not required to be
processed shall, unless indicated otherwise in
Appendix 6/1, be run to spoil in tips provided by the
Contractor. In the case of unacceptable material, Class
U1B and Class U2, the Contractor shall comply with
any specific requirements for disposal described in
Appendix 6/2.

6  Where the excavation reveals a combination of
acceptable and unacceptable materials the Contractor
shall, unless indicated otherwise in Appendix 6/3, carry
out the excavation in such a manner that the acceptable
materials are excavated separately for use in the
Permanent Works without contamination by the
unacceptable materials, Unless otherwise described in
the Contract Classes of fill material required to be
deposited separately shall be excavated separately
without contamination by other Classes of material.

7  The Contracior shall make his own arrangements
for stockpiling of acceptable material, and unacceptable
material to be processed, and for the provision of sites
for the purpose.

8 The Contractor shall ensure that he does not
adversely affect the stability of excavations or fills by
his methods of stockpiling materials, use of plant or
siting of temporary buildings or structures.

9  (05/01) Existing topsoil material shall, except where
it is to be left in place in the locations described in
Appendix 6/8, be stripped to depths as described in
Appendix 6/8 for Class SA material from all areas of
cutting and from all areas to be covered by embankment
or by other areas of fill. Where stated in Appendix 6/8
existing topsoil shali be siripped as furf in accordance
with sub-Clause 3005.13.

10 (os/01) Topsoil shall wherever practicable be used
immediately after its stripping and if not shall be stored
in stockpiles of heights not exceeding 2 m or other
heights stated in Appendix 6/8. Unless otherwise stated
in Appendix 6/8, topsoil shall not be stockpiled for
more than two years. Topsoil shall not be unnecessarily
trafficked either before stripping or when in a stockpile.
Stockpiles shall not be surcharged or otherwise loaded
and multiple handling shall be kept to a minimum.

11 All Class 3A topsoil arising from the Site, or any
Class 5B material replacing Class 5A material in
accordance with sub-Clause 3 of this Clause, in excess
of the requirements for topsoiling, shall be subject to
the requirements described in Appendix 6/8.

12 Excavations for foundations and trenches shall be
adequately supported at all times, and except whete
otherwise described in Appendix 6/3, shall not be
battered. Where excavations are permitted to be
battered they shall be benched as described in
Appendix 6/3 prior to backfilling and compaction. The
additional work and materials shall be provided by the
Contractor, Sheeting and other excavation supports
shall be removed as filling proceeds except where they
are required in Appendix 6/3 to be left in position.

13 Excavations requiring backfilling shall remain
open only for the minimum period necessary.

Amendment - November 2007



.o

——y

—t

™

Volume 1
Specification for Highway Works

Series 600
Earthworks

(i)  Class 6N, 6P, 7A or 7B selected fill material
complying with Clause 610 including
compaction requirements;

(ii) Class 6M selected fill material, deposited
and compacted in accordance with Clause
623, above the foundation of arch profile
corrugated steel buried structures;

(iii) another class of selected fill or general fill
complying with Table 6/1 deposited and
compacted in compliance with Clauses 608
and 612 and in addition be subject to sub-
Clauses 610.4 and 5.

612 Compaction of Fills

General

1 Except for dynamic compaction, which shail
comply with Clause 630, and unless otherwise
described in Appendix 6/3, the Contractor shall carry
out compaction in compliance with this Clause, as soon
as practicable after deposition, on all those Classes of
fili in Table 6/ which require to be compacted.

2 Compaciion shall be either method or end-product
as required for the Class of fill in Table 6/1, using plant
appropriate to the Class of fill and the site conditions.

3  The Contractor shall obtain permission from the
Overseeing Organisation before carrying out
compaction outside normal working hours.

Method Compaction

4  Where method compaction is required to be
adopted it shall comply with sub-Clauses 5 to 10 of this
Clause,

5 Except as stated in sub-Clause 6 of this Clause,
method compaction shall be undertaken using the plant
and methods in Table 6/4 appropriate to the compaction
requirements as listed in Table 6/1 for the Class of
material being compacied,

6 Plant and methods not included in Table 6/4 shall
only be used providing the Contractor demonstrates at
site trials that a state of compaction is achieved by the
alternative method equivalent to that obtained using the
specified method.

7  Earthmoving plant shall not be accepted as
compaction equipment nor shall the use of a lighter
category of plant to provide any preliminary
compaction to assist the use of heavier plant be taken
into account when assessing the amount of compaction
required for any layer.

8 If more than one Class of material is being used in
such a way that it is not practicable to define the areas
in which each Class occurs, the Contractor shall
compact with plant operating as if only the material
which requires the greater compactive effort is being
compacted.

9 The Contractor or Overseeing Organisation may
carry out field dry density tests as described in sub-
Clause 15 of this Clause on material compacted to
method requirements at a frequency defined in
Appendix 6/3. If the results of field tests show densities
which indicate the state of compaction to be inadequate,
then if this is due to failure of the Contractor to comply
with the requirements of the Contract, the Contractor
shall carry out such further work as is required to
comply with the Contract.

10 For the purposes of Table 6/4 the following shall
apply:

(i)  The minimum number of passes N is the
minimum number of times that each point on
the surface of the layer being compacted
shall be traversed by the item of compaction
plant in its operating mode, or struck by
power rammers or falling weight
compactors. D is the maximum depth of'the
compacted layer.

(i) In column headed N # the number of passes
shown is to be doubled for material Classes
1A, 1B, 24, 2B, 2C and 2D when such
materials occur within 600 mm of sub-
formation (if capping is required) or
formation. Such extra compaction shall,
unless otherwise described in Appendix 6/3,
either be carried out for the full width of the
embankment or, in other areas of fill which
are to receive a pavement, between the outer
extremities of the verges.

The compaction plant in Table 6/4 is
categorised in terms of static mass. The mass
per mefre width of roll is the total mass on
the roll divided by the total roll width.
‘Where a smooth wheeled rolier has more
than one axle the category of the machine
shall be determined on the basis of the axle
giving the highest value of mass per metre
width.

(iv) A grid roller is a machine with a compacting
roll or rolis constructed of heavy steel mesh
of square pattern.

(iii)

(v) A deadweight tamping roller is a machine
with a roll or rolls from which ‘feet’” project
and where the projected end area of each
‘foot’ exceeds 0,01 m? and the sum of the
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(viii)

areas of the feet exceeds 15% of the area of
the cylinder.swept by the ends of the feet.
The requirements for tamping rollers apply
to machines that have 2 rolls in tandem. If
only one tamping roll traverses each point on
the surface of the layer on any one pass of
the machine, the minimum number of passes
shall be twice the number given in Table 6/4
plus any further doubling required to satisfy
(if) above.

For pneumatic-tyred rollers the mass per
wheel is the total mass of the roller divided
by the number of wheels. In assessing the
number of passes of pneumatic-tyred rollers
the effective width shall be the sum of the
widths of the individual whee] tracks
together with the sum of the spacings
between the wheel tracks provided that each
spacing does not excesd 230 mm. Where the
spacings-exceed 230 mm the effective width
shall be the sumn of the widths of the
individual wheel tracks only.

A vibratory tamping roller, which may be
self-propelled or towed, is a machine having
a means of applying mechanical vibration to
one or more rolls. The roll or rolls have
projecting feet where the height of each foot
excseds 10% of the radius of the roll drum,
the projected end area of each foot exceeds
0.1% of the roll drum surface area, and the
sum of the areas of the feet exceeds 10% of
the area of the cylinder swept by the ends of
the feet,

The requirements for the operation of
vibratory tamping rollers shall be the same
as those stated for vibratory rollers in.sub-
Clause (viii) except that vibratory tamping
rollers operating without vibration will be
classified as deadweight tamping rollers.

Vibratory rollers are self-propelled or towed
smooth-wheeled rollers having means of
applying mechanical vibration to one or
more rolls except that vibratory rollers
employed for Method 5 compaction shall be
single roll types.

Vibratory rollers operating without vibration
will be classified as smooth-wheeled rollers.

The requirements for vibratory rollers are
based on the use of the lowest gear on a self-
propelled machine with mechanical
transmission and a speed of 1.5 to 2.5 km/h
for a towed machine, or a seli-propelled
machine with hydrostatic transmission. If
higher gears or speeds are used an increased

(ix)

()

number of passes shall be provided in
proportion to the increase in speed of travel.

Where the mechanical vibration is applied to
two rolls in tandem, the minimum number of
passes shall be half the number given in
Table 6/4 for the appropriate mass per metre
width of one vibrating roll but if one roll
differs in mass per metre width from the
other the number of passes shall be
calculated as for the roll with the smatlest
value. Alternatively the minimum number of
passes may be determined by treating the
machine as having a single vibrating roll
with a mass per metre width equal to that of
the roll with the higher value.

Vibratory rollers shall be operated with their
vibratory mechanism operating only at the
frequency of vibration recommended by the
manufacturers, Where more than one
amplitude setting is available and/or a range
of frequencies is recommended, the machine
shall be operated at the maximum amplitude
setting and at the maximum recommended
frequency for that setting.

Vibratory rollers shall be equipped or
provided with devices indicating the
frequency at which the mechanism is
operating and the speed of travel. Both
devices shall be capable of being read by an
inspector alongside the machine.

Vibrating-plate compactors are machines
having a base-plate to which is attached a
source of vibration consisting of one or two
eccentrically weighted shafts and:

(2) the mass per square metre of the base-
plate of a vibrating-plate compactor is
calculated by dividing the total mass of
the machine in its working condition by
its area in contact with compacted
material;

(b) vibrating-plate compactors shall be
operated af the frequency of vibration
recommended by the manufacturers.
They shall normally be operated at
travelling speeds of less than 1 km/h but
if higher speeds are necessary the
number of passes shall be increased in
proportion to the increase in speed of
travel.

Vibro-tampers are machines in which an
engine-driven reciprocating mechanism acts
on a spring system through which
oscillations are set up in a base-plate.

Amendment - November 2006
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(xiii)

(xiv)

(xv)

Power rammers are machines which are
actuated by explosions in an internal
combustion eylinder, each explosion being
controlled manually by the operator,

Dropping weight compactors are machines
in which 2 dead weight is dropped from a
controlled height using a hoist mechanism
and they include self-propelled machines
with mechanical traversing mechanisms
capable of compacting soil in trenches and
close to structures.

In the case of power rammers and dropping-
weight compactors one pass will be
considered as made when the compacting
shoe has made one strike on the area in
question.

For items marked * in the Method 3 column
of Table 6/4 the roller shall be towed by
track-laying tractors. Self-propelled rollers
are unsuitable,

Where combinations of different types or
categories of plant are used, the following
shall apply:

(a) the depth of layer shall be that for the
type of plant requiring the least depth of
layer; and

(b} the number of passes shall be that for
the type of plant requiring the greatest
number of passes.

End-product Compaction

11 Where end-product compaction is required it shall
comply with sub-Clauses 12 to 15 of this Clause.

12 (05/01) The Contractor shall at least 7 days before
commencement of end-product compaction make
available the following fo the Overseeing Organisation:

&)

(i)

the values of maximum dry density and the
optimum moisture content obtained in
accordance with BS 1377 : Part 4 using the
2.5 kg rammer method or vibrating hammer
method as appropriate for each of the fills he
intends to use which meet the requirements
of the permitted Class or Classes (where
within any Class of materiai the fill contains
material having different maximum dry
densities and optimum moisture contents the
Class shall be further sub-divided, by
extending the identification system, in order
to monitor the compacted density);

a graph of density plotted against moisture
content from which each of the values in (i)
above of maximum dry density and optimum

moisture content were determined and, for
Class 7A material, & plot of the 5% air voids
curve for each sub-division.

13 Once the information contained in sub-Clause 12
of this Clause has been made avaijlable to the
Overseeing Organisation it shall form the basis for
compaction.

14 Fill compacted to end-product requirements shall
have a field dry density, measured in accordance with
sub-Clause 15 of this Clause, equal to or greater than
the percentage given in Table 6/1 of the maximum dry
density for the relevant Class of fill previously made
available fo the Overseeing Organisation in accordance
with sub-Clause 12 of this Clause.

15 The field dry density referred to in sub-Clause 14
of this Clause shall be measured in accordance with

BS 1377 : Part 9, except that nuclear methods shall only
be used where required or permitted in Appendix 6/3.
Where nuclear methods are used, the gauge shall be
calibrated in accordance with BS 1377 : Part 9.

613 Sub-formation and Capping

1 (05/01) Capping shall be provided only in those
locations, and to the extent, particularly stated in
Appendix 6/7 to be constructed with capping. It shall
comply with this Clause and in addition, for stabilised
capping, with Clauses 614, 615 and 643 as appropriate.

2 (05/04) Capping shall be constructed with Class
6F1, 6F2, 6F3, 6F4, 6F5, 68, 94, 9B, 9C, 9D, 9E or 9F
material as required or permitted in Appendix 6/7 and
complying with Table 6/1.

3 (05/04) Unless otherwise described in

Appendix 6/7, capping shall either consist of one Class
of capping material throughout its depth laid in one or
more layers of compacted thickness complying with
Clause 612, or be formed of not more than two
elements of different capping materials. Each element
shall be formed of one or more layers of the same
capping maierial, each of compacted thickness
complying with Clause 612. Class 9D or 9E stabilised
capping material shall not be placed or constructed
above Class 6F granular capping material or Class 6S
granular filter layer material.

4  Where required in Appendix 6/7, before
commencing the construction of capping in the
Permanent Works, the Contractor shall demonstrate the
methods, equipment and materials he proposes to use
by constructing an area, or areas as appropriate, of
capping on a typical prepared sub-formation to the
same thickness as required in the Permanent Works.
The area of each capping construction demonstration
shall be not less than 700 m>
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) RS
('D Tt
L+ I =
= 3
Class General Typical Use Permitted Constituents (All Sabject | Material Properfies Required for Aceeptability (In Compacfion Class g (:.
Material to Requirements of Clanse 601 anil Addition to Requirements on Use of Fill Materials in Reqguirements in =
Description Appendix 6/1) Clause 601 and Testing in Clanse 631} Clanse §12 ‘fb
=]
Property (See Defined and Acceptable Limits )
Exceptions in Tested in Within: EER
Previons Column)| Accordance z
with: <
Lower | Upper ‘Oé
o]
1AL - | Well graded General Fill Any material, or combination of EJ (i) grading BS 1377:part2 | Tab6/2 | Tab6/2 | Tab 6/4 Method 2 1Al - &
granular material matetials, other than material designat
G as Class 3 isthe Contract. (Properties | (ii) uniformity See Note 5 10 -
E (D), (i) and {iv) in next column, shall nof| coefficient
N apply to chalk). Recycled aggregate
i (iif) me BS 1377 :Part2 | App 6/1 | App 671
i\ (iv) MCV Clause 632 App 6/1 | App e
(v) IDD of chalk | Clause 634 - App 61
Glilepy- Uniformly graded | General Fill Any material, or combination of (1) grading B8 1377:Part2 | Tab 672 | Tab 672 | Tab /4 Method 3 1 1B} -
R granular material materials, other than chalk. Recycled
A aggregate {1i) uniformity See Note 5 - 10
N coefficient
U
i (i) me BS 1377: Part2 | App 611! App 6/
R ivyMCV Clause 632 App 6/1 | App 6/1
1| C| - | Coarse granular General Fill Any material, or combination of (i) grading BS 1377:Part2 | Tab 62 | Tab6/2 | Tab 6/4 Method 5 11C| -
F material materials, other than material designa :
L as Class 3 in the Contract. (Properties (i} (i) miformity SeeNote 5 5 -
L and (if) in next column, skiall not apply | coefficient
L to chalk). Recycled aggrepate
(i) Los Angeles | Clause 635 - 50
coefficient
t
&
443
£ 2
8 o
o3
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements {See footnotes) (continued)

Class General Typical Use Permitted Constitnents (All Subject | Mhaterial Properties Required for Acceptability (Tn Compacfion Class
Material to Requirements of Clause 601 and Additien to Requirements on Use of Fill Materials in Requirements in
Deseription Appeniix 6/1) Clanse 601 and Testing in Clause 631) Clauge 612
Property (See Defined and Acceptable Limits
Exceptions in Tested in Within:
Previous Colomn)| Accordance
with:
Lower | Upper
2 Wet cohesive General Fill Any material, or combination of (i) grading BS1377:part2 | Tab 62 | Tab6/2 | Tab 6/4 Method 1 2| A
material materials, other than chalk, excep! for materials
G (i) plastic Jimit BS 1377 :part2 | - - with liguid limit
B (PL) greater than 50,
N determined by
E (iif) mc BS1377:Part2 | PL-4% | App6/1| BS1377:Part2, only
R deadvweight tamping or
A {iv) MCV Clause 632 App 6/1 | App 6/1| vibratory tamping
L rollers or grid roflers
) (v) Undrained Clause 633 App 6/1 | App 6/1| shall be used.
shear strength of
8 remoulded material
Hi> Dry cohesive General Fill Any material, or combination of (i) grading BS 1377 :Part2 | Tab6/2 { Tab &2 | Tab 6/4 Method 2 2 1B
E material materials, ether than chalk
S (i0) plastic limit | BS 1377:Part2 | - -
! (PL)
v
E (iii) mc BS 1377 :Part2 | App6/1 | PL-4%
. {iv) MCV Clause 632 App 6/1 | App 6/1
1 (¥) undrained shear| Clause 633 App 6/ { App 611
L strenpth of
L remoulded material
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TABLE 6/1: Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

Class Genersl Typical Use Permifted Constituents (A1l Subject | Material Properties Required for Acceptabitity (In Compaction Class
Material to Requirements of Clanse 601 and Addition to Requifements on Use of Fill Materials in Requirements in
Description Appendix 6/1) Clanse 601 and Testing in Clause 631) Clanse 612
Property (See Defined and Acceptable Limits
Exceptions in Tested in Within:
Previons Column) | Accordance
with:
Lower | Upper
2 Stony cohesive General Fill Any material, or combination of (i) grading BS 1377 :part2 { Tab6/2 | Tab6/2 | Tab 6/4 Method 2 2] C
material materials, other than chalk ’
G (i) plastic limit | BS 1377 part2 | - -
5 @L)
N
rE{ {ii} me BS 1377:Part2 | App 6/1 | App6/1
fﬁ (iv) MCV Clause 632 App 6/ | -
(¥) Undrained Clause 633 App 61| -
shear strength of
g remoulded material
Hil, Silty echesive Gerneral Fill Any material, or combination of (i) grading BS 1377 :Part2 | Tab6f2 | Tab 62 | Tab 6/4 Method 3 21D
E material materials, other than chalk
IS (i) me BS I377:Part2 | App 61 | App 671
g (i MCcVv Clause 632 App 671 | App 6/1
(iv) undrained Clause 633 App 6/1 | App 6/1
shear strength of
f remoulded material
) Reclaimed General Fill Reclaimed material from lagoon or (Hme BS 1377 :Part2 | Toenable End_ product 95%cof |2 | E
L pulverised fuel ash stockpile containing not more than 20% compaction to maximur_n dry density
cohesive material furnace bottem ash Clause 612 of BS 1377 : Part 4
{2.5 ke rammer
(i1) bulk density BS 1377:Part9 | App 671 | App 6/1| method)
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued) » <
B =
&8
Class General Typical Use Permifted Constituents (All Subject | Material Propertics Required for Acceptability (In Compacfion Class 8 (.l
Material to Requirements of Clanse 601 and Addition to Requirements on Use of Fill Materials in Requirements in g'
Deseription Appendix 6/1) Clause 681 and Tesfing in Clause 631) Clanse 612 E’h
o
e
Property (See Defined and Acceptable Limits =
Exceptions in Tested in Within: w
Previous Colomn) [ Aceordance g
with: =
Yower | Upper g
-
GF| 3 Chalk General Fill Chalk and associated materials afl (i) mec BS 1377 :Part2 | - App 6/1| Tab6/4 Methodd,or | 3 | - 3
EI designated as Class 3 in the Confract Method 1 if required
NL (ii) IDD Clause 634 App6/1 | App 6/1] inApp 6/1. All types
L : of vibratory rollers of
C Categories over
H 1800 kg shall not be
A used
L
K
L F} 4 Various Fill to landseape | See App 6/1 {1} grading BS 1377:Part2 | App 6/l | App6/1| See Clavse 620 and 4 |-
Al areas App 6/1
NL
DL (i} me BS 1377 :Part2 | - App 61
S
C
A {iiiy MCV Clause 632 App 6/1 } App 6/1
P
E
T |5 Topsoil, er turf, Topseiling Topseil or turf designated as Class SA in| (i) grading Clause 618 - Clanse | - 5 1A
0 existing on site the Contract 618
P
S
0|5 Imported topsoil | Topsoiling General purpose grade complying with | - - - - - 5018
I BS 3282
L
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued) 2z s
Class General Typicsl Use Termifted Constituents (ANl Subject | Mnterial Properties Required for Aceeptability (In Compacfion Class E’ ®
Material to Requirements of Clanse 601 and Addition to Requirements on Use of Fill Materials in Regnirements in g- -
Description Appendix 6/1) Clanse 601 and Testing in Clause 631) Clange 612 =]
h
o
Property (See Defined and Acceptable Limits )
Exceptions in Tested in Within: G'g
Previons Column) | Aecordance =
with: &
Lower | Upper
6 Selected well Below water Natoml gravel, natural sand, crushed (i) prading BS 1377:Part2 | Tab6/2 | Tab6/2 | No compaction 6 | A =3
graded granular gravel, crushed rock other than (On-site}
S material argillaceous rock, crushed concrete,
E chalk, well bumnt colliery spoil or any BS EN 933.2 Tab6/5 | Tab6/5
L combination thereof. (Properties (i) and (Off=site)
E (i) tn next column, shall not apply t
?‘ chalk.) Recycled aggregate (i) eniformity See Note 5 10 -
E (iif) SMC of chalk | Clause 634 - 20%
D index
G (iv) plasticity indexy BS 1377 :Part2 | Non-plastic
Rig Selected coarse Starter layer Natural gravel, natural sand, crushed {i) prading BS 1377:Part2 | Tab6/2 | Tab6/2 | Tab 6/4 Method 5 6 | B
A granular material gravel, crushed rock, crushed concrete, (On-site)
N chaik, well burnt colliery spoil, slag or
u any combination thereof. (Properties BE EN 933-2 Tab 675 | Tah6/5
L (i) and (iif) in next column, shail not (Off:site)
A apply to chalk.) Recycled aggregate
R (ii) plasticity index | BS 1377:Part2 | Non-plastic
(i) Los Angeles | Clause 635 - 50
f coefficient
L
L
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

Class General Typical Use Permitted Constitnents (All Sibject | Materisl Properties Required for Acceptability (In Compaction Class
Material to Requirements of Clanse 601 and Addition to Requirements on Use of Fill Materisls in Reqnirements in
Deseription Appendix 6/1) Clanse 601 and Testing in Clanse 631) Clanse 612
Property (See Defined and Acceptable Limits
Exceptions in Tested in Within:
Previous Colomn)| Accordance
with:
Lower | Upper
6 Selected uniformly | Starter layer Matural gravel, natural sand, croshed () grading BS1377:Part2 | Tab6/2 | Tab6/2 | Tab 6/4 Method 3 6| C
graded granutar gravel, crushed rock ether than (On-site}
5 material argillaceous rock, crushed concrete,
E chalk, well bumt coliiery spoil, slag or BS EN 933-2 Table 6/5| Tab 6/5
L any combination thereof. (Property (iii) {OfE-site)
E in next column, shall net apply to
c chalk.) Recycled apgregate (3i) uniformity See Note 5 - 10
T coefficient
E
D - (iii) plasticity index| BS 1377:Part2 | Non-plastic
(iv) Los Angeles | Clause 635 - 50
G coefTicient
R
ﬁ (¥) me BS 1377 :Part2 | App6/1 | App 6/l
Uleg Selected mniformly | Starter layer belew | Natural gravel, natural sand, crushed (i) grading BS 1377 :Part2 | Teb 62 | Tab &2 | Tab 6/4 Method 4 5|D
L graded granular | pulverised fuel ash | gravel, crushied rock other than (On-site)
A material argillaceons rock, erushed concrete,
R chalk, well burnt edlliery spoil, slag or BS EN 9332 Tab 6/5 | Tab 6/5
any contbinstion thereof. Recycled (Offsite)
agpregate
F (ii) uniformity See Note 5 - 10
I coeffieient
L
L (iii) plasticity indext BS 1377:Part2 | Non-plastic
(iv)me BS 1377 :Part2 | App6/1{ App 6/1
(v)MCV Clause 632 App 6/l | App 6/1
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued) R
8 &
= =8
Clasg General Typical Use Permitted Constituents (All Subject | Material Properties Required for Aeeeptahility (In Coempaction Class 8 2
Material to Requirements of Clanse 601 and Adiition to Regnirements on Use of Till Materials in Reqgnirements in g‘
Deseription Appendix 61) Claust 601 and Testing in Clanse 631) Clause 612 Eh
=
-
Property (See Defined and Acceptable Limits 5
Exceptions in Tested in Within: Ug
Previpns Colnmn) | Accordance z
with; e
Lower | Upper =
o
6 Selected granular | Fer stabilisation Any material, or combinstion of (i) grading BS 1377:Part2 | Tab 62 | Tab6/2 | Not applicable 6 |E :%'
material (Class 9A) with cement to materials, other than unburnt colliery {On-site)
S ferm capping spoil and argillaceous reck. (Properties
E (i), (i1} and (iii} in next column, shall BS EN 933-2 Tab 6/5 | Tab&/5
L not apply to chaik.) Recycled agpregate (Off-site)
E
C (i) me BS 1377 : Part2 | - App 6/1
T
E (iii) liquid limit BS 1377 : Part2 | - 45
D
(iv) plasticity index| BS 1377:Part2 § - 20
G (v} organic mafter | BS 1377 :Pant3 | - App 6/1
R
A (vi} water soluble | TRL Report447, | - 3600
N (WS) sulfate Test No. 1 mgl as
U content 80,
L
A (vii) oxidisable TRL Report 447, | - 0.6%
R sulfides (08) Tests No.2 and 4 as 80,
centent
F {viii} totat TRL Report 447, | - 1.2%as
I potential sulfate | TestNo.4 30,
L (TPS) content
L
(ix) SMC of chalk | Clause 634 - 20%
el
& o
58
E 8
g o
53




1002 12qUISAON - JIQWIPUSUIY r

8¢

L] (1 L= ) ] ) ] o L 3 ] 7 ] ] t J
TABLE 6/1: (11/07) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) {continued) R
5 2
Class Genersl Typical Use Permiitted Consfituents (All Subject | Msterial Properties Required for Aceeptability (Tn Compaction Class Er] 5
Material te Requirements of Clause 601 and Addifion to Reqnirements on Use of Fill Materisls in Requirements in 8 2
Description Appendix 6/1) Clanse 601 and Testing in Clanse 631) Clanse 512 §'
&
Property (See Defined and Acceptable Limits =
Exceptions in Tested in Within: v
Previous Column)| Accordance “§~
with: g
Lower | Upper 2
6 Selected gramular | Capping Any material, or combination of (i) grading BS 1377 :Part2 | Tab 672 |Tab6/2 | Tab 6/4 Method 6 6| F §
material (fine materials, other than unburnt colliery =
S grading) spoil arpillaceous rock and chalk. (ii) optimum me BS 1377 : Part4 | - -
E Recycled apgrepate. (vibrating
L hammer method)
E Property (vi) in the next column shall
C not apply if Class A (asphalt conifent (ifi) me BS 1377 :Part2 | Optimum | Optimum
T is 20% or less. me-2% [me
E
D {iv) Los Angeles Clause 635 - 60
coefficient
G (v) Class A Clause 710 - 50%
R {asphalt) content
A
N (vi) bitumen BS 598 : Part 102 | - 20%
U conterit
L
A6 Selected granutar | Capping Any materidl, or combination of () grading BS 1377 :Part2 | Tab6/2 | Tab6/2 | Tab 6/4 Methiod 6 6 F
R material (coarse materials, other than urburnt colliery
grading) spoil and argillaceous rock. (Property | (ii) optimum me | BS 1377 : Part4 | - -
(i) in next column shall not apply to (vibrating hammer,
F chalk.) Recycled ageregate. | method)
1
L Property (vi) in the next column shall | (iii) me B3 1377:Part2 | Optimum | Optimum
L net apply if Class A (asphalt content me-2% me
is 20% or less. '
(iv) Los Angeles | Clause 635 - 50
coefficient
(v) Class A Clause 710 - 50% -
] 72}
(asphalt) content E g
=1 E'
(vi) bitomen BS 598 : Part 102 | - 20% g L
content =3 3
n O
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TABLE 6/1: (11/07) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued}
Class General Typical Use Permitted Constitnents (All Subject | Materisl Properties Required for Acceptability (Tn Compacfion Class
Material te Requirements of Claunse 601 and Addifien to Requirements on Use of Fill Materisls in Reqrirements in
Description Appendix 6/1) Clanse 601 and Testing in Clanse 631) Clanse 612
. Property (See Defined and Acceptable Limits
Excepfions in Tested in Within:
Previens Colnmn) | Aecordance
with:
Lower {Upper
6 Selected granilar | Capping Recyeled bituminous planings and {i) grading BS 1377 :Part2 | Teb62 | Tab 62 | Tab 6/ Method 6 6 | F
material granulated asphalt, but excluding (On-site}) Maximun Compacted
S materials centaining tar or tar<bitumen layer thickness shall be
E binders. Recycled aggregate BS EN 933-2 Tab6/5 |Tab 675 | 200 mm
L {Off=site)
E
C (i1} optimum mc Clause 613 - “
T (1) me Clause 613 Optimum | Optimum
E mc-2% |mc
D
{iv) Class A Clause 710 50% |-
{asphlt) content
G (¥) bitumen BS 598 : Part 102 | - 10%
R content
A
N |6 Selected granular | Capping Unbound mixtores complying with (1) Size designation] BS EN 13285 - Tab 6/5 | Tab6/5 | Tab 6/4 Method 6 61 F
U material (fine BS EN 13285 and overall 0/31.5 and G,
L grading grading category
A
R - imported on fo Any material or combinztion of (i1) Maximum fines] BS EN 13285 - Tabe/5 | Tab 6/5
the Site materials - including recycled antl oversize UF,,and OC,
aggregate, but excluding unbumt categories
F colliery spoil, argillaceous roek and
I chalk. (iti) Los Angeles | BS EN 13242 - - 60
L coefficient L4,
L Property {x) in the next column shall
not apply if the Class A (asphalt) (iv) Volume BSEN 13242 | - -
content is 20% or less. stability of blast free from
furnace slag dicalcium silicate
and iron
disintegration
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TABLE 6/1: (11/07) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)
Class General Typical Use Permitted Constituents {All Subject | Material Properties Required for Acceptability (In Compaction Class
Material to Requnirements of Clanse 601 and Addition to Requirements on Use of Fill Materisls in Requirements in
Deseription Appendix 6/1) Clause 601 and Testing in Clanse 631} Clanse 612
Property (See Delined and Acceptable Limits
Excepfions in Tested in Within:
Previons Column) | Aeccordance
with:
Lower |Upper
S |6 (contd) (v) Volume BS EN 13242 - - -
E stability of steel v,
L (BOF) and EAF)
E slag
C
T (vi) Other BSEN 13242 - - -
E aggregate Category ,, (no
D requirernents requirement)
G (vii) Laboratory BS EN 13285, - -
:3 dry density and clause 5.3 -
A optimum water declared values
N content
8)
L (viii) Water BS EN 1097-5 Optimum { Optimum
A content we —-2%| we
R
(i) Class A Clause 710 - 50%
F (asphalt) content
I
L (x) biturnen BS 598 :Part 102 - 2.0%
L content
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TABLE 6/1: (11/07) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued) Z s
Class Genersl Typical Use Permitted Constituedits (AN Subject | Material Properties Reqaired for Aceeptability (In Compnction Class 8. g—
Material to Requirements of Clarnse 601 and Agddifion to Reqnirements on Use of Fill Materisls in Requirements in E‘ @
Description Appendix 6/1) Clanse 601 and Testing in Clause 631} Clanse 612 8=
c
: =]
Property (See Defined and Acceptable Limits ,Egh
Exceptions in Tested in Within; an
Previous Colemn) |  Aceordance W
with: g
Lower ] Upper &
: =
6 5 | Selected granular | Capping Unbound mixtures complying with (i} Size designation | BS EN 13285 - Tab6/5 | Tab6/5 Tab 6/4 Method 6 6 | F 2
S material {coarse BS EN 13285 and overall 0/80 and G, &
E grading) prading category
L .
E - imported on to Any material or combination of (i) Maximum fines | BS EN 13285 - Tab 675 | Tab 6f5
C the Site materials - including recycled and oversize UF,, and OC_
T aggregate, but exeluding unburnt catepories
E colliery spoil, argitlaceous rock and ‘
D chalk, (tii) Los Angeles | BS EN 13242 - - 50
coefficient L4,
Property (x) in the next eolomn shall
G not apply if the Class A (asphalt) (iv) Volume BSEN13242- |- -
R content is 20% or less. stability of blast free from
A furnace slag dicalcium silicate
N and iron
U disintegration
L
A {¥) Volume stability| BS EN 13242 - - -
R of steel (BOF)and | 7,
EAF) slag
F {vi) Other agpregate] BSEN 13242~ |- -
I requirements Category ., (no
L tequirement)
L
(vii) Laboratory dry | BS EN 13285, - -
density and clause 5.3 -
optimum water declared values
content
(viii) Water content | BS EN 1887-5 Optimum | Optimum lea
we —-2% | we g" 'c_‘cf
o)
(ix) Class A Clause 710 . 50% § o
{asphalt} content a8
(x) bitumen content | BS 598 : Part 102 |- 2.0%
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TABLE 6/1: (11/05) Acceptable Earthworls Materials: Classification and Compaction Requirements (See footnotes) (continued) v <
Class General Typical Use Permitted Constitnents (AIl Subject | Wiaferial Properties Required for Acceptability (In Compaction Class ?‘3 %
Material to Requirements of Clause 601 and Adition to Requirements on Use of Fill Materials in Regrirements in = g
Deseription Appendix 6/1) Clause §01 and Testing in Clanse 631) Clanse 612 g —
=
Property (See Defined and Acceptable Limits Eh
Exeeptions in Tested in Within: g
Previous Column) | Accordance E
with: =
Lower | Upper g
po)
6 Selected granvlar | Gabien filling Natural gravel, crushed rock, erushed (1) grading BS 1377:Part2 | Tab 672 | Teb 612 None 611G g
S matetial concrete or any conbination thereof, (On-site) ;vé‘
E None of these constituents shall inslude :
L any argillaceous rock. BS EN 93322 Tab 6/5 | Tab 675
E (Off-site)
C (i) LosAngeles | Clause 635 - 50
; _ coefficient
D6 Selected granular | Drainage layerto | Natural gravel, natural sand, crushed (i) grading B3 1377 :Part2 | Teb62 |Tab 62  Tab 6/4 Method 3 6| B
material reinforced soil and | gravel, crushed rock, crushed concrete, {On-site)
anchorded earth chalk, well burnt colliery spoil or any
G struetures combination thereof. None of these BS EN 933-2 Tab 6/5 | Tab 6/3
R constituents shall include any (Off-site)
A argillaceous rock. (Properties (vi), (vif),
N (viit), (ix), (%), (xi) and (xii) in next (if) plasticity index |BS 1377:Part2 | Non-plastic
U column only apply when metallie :
L reinforcing or anchor elements, facing | (iif) Los Angeles Clause 635 - 50
A units or fastenings are used.) (Properties| coefficient
R (i) and (v) in next eolumn shall not
apply to chalk.) Reeycled agpregate (iv) me 1BS 1377 :Part2 | App 6/1 |App 671
except recycled asphalt
F (V) MCV Clavse 632 App 6/1 | App 671
i (vi) pH value BS 1377:Pat3 | Tab6/3 |Tab6R
L (vii} chloride jon BS EN 1744.] - Tab 613
coritent
(viif) water soluble | TRL Report 447, | - Tab 673
(WS) sulfate content | Test No. 1
{ix) oxidisable TRL Report 447, | - Tab 6/3
sulfides (O8) content| Tests Nos. 2 and 4 -
) resistivity Clavse 637 T 63 |- 5 &
:‘—‘ 2
() redox potential | Clause 638 Tib6/3 |- g i
= - =
(xii) organic content | BS 1377 : Part3 | - Tab 6/3 a8
(xiii) microbial Table 6/3 - Tab 6/3
| activity index
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)
Class General Typieal Use Permitted Constituents (Al Snbject | Material Properties Required for Acceptability (Tn Compaction Class
Material to Requirements of Clause 601 and Addition to Requirements on Use of Fil} Materisls in Requirements in
Deseription Appendix 6/1) Cianse 601 and Testing in Clanse 631) Clause 612
Property (See Defined and Accepfalle Limits
Exceptions in Tested in Within:
Previous Column) | Accordance
with:
7 Lower | Upper
6 Selected well Fill to reinforced Waitural gravel, natural sand, crushed (i) grading BS 1377 : Part 2 Tah6/2 | Tab &2 | Teb 6/4 Method 2 61
graded gramilar soil and anchored gravel, crushed rock, crushed concrete, {On-site) ’
material earth stroctures slag, chalk, well bumnt eolliery spoil or any
8 g, y
E comibination thereof except that chalk BS EN 9332 Tab6/5 | Tab &5
L shil ot be combined with any other {Off-site)
E constituent. None of these constituents :
pe shall include any argillaceous rock. (ii) uniformity See Note 5 10 -
{Properties (i), (if) and (v) in next cofumn | coefficient
T ¢hall riot apply to chdlk ) (Propetties (viii),
E (i), (x), (D), (i), (xiii) and (xiv) only | (jii) SMC of chalk Clanse 634 . 20%
D apply when metallic reinforeing or anchior
cléments, facing vnits or fastenings are (iv)me BS1377:Part2 App 6/1 | App6/1
used.) Recycled apgregate except
G recycled asphalt (¥) MCV Clause 632 App6/1 | App 6/1
i (vi) effective angle of | Clause 636 App6il | -
N friction (¢) and
U effective cohesion (¢')
L (vii) coefficicrit of Clanse 63% App6l | -
A friction and adhesion
R (Blfelemenits)
(viii) pH value BS 1377 : Part3 Tab 6/3 | Tab&/3
F {ix) chloride ion content| BS EN 1744-1 - Tab 6/3 |
1 (x) water soluble TRL Report 447, | - Tab 6/3
L (WS) sulFate content | Test No. 1
L
{xi) oxidisable TRL Report 447, | - Tab 673
sulfides (OS) content | Tests Nos. 2 and 4
(xii) resistivity Clause 637 Tab6/3 | -
(xiff) redox potential | Clause 638 Teh6f3 | -
(xiv) organic content | BS 1377 : Part 3 - | Tab 673
{xv) microbial Table 6/3 - Tab 613
activity index
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

Class General Typical Use FPermitted Constituents (Al Snbject Material Froperties Required for Aceeptability (In Compaction Class
Material to Requirements of Clanse 601 and Additiosn to Requirements on Use of Fill Materials in Requiremenits in
Deseription Appendix 6/1) Clznse 601 anid Testing in Clanse 631) Clanse §12
Property (See Defined and Aceeptable Limits
Exeeptions in Tested in Within:
Previous Column) Accordance
with:
Lower | Upper
6 Selected uniformly | Fill te reinforced Natoral gravel, natural sand, crushed (i) grading BS 1377 Part 2 Tab6/2 | Tab6/2 | Tdb 6/4 Method 3 6 |7
graded granular soil and anchored gravel, croshed rock, crushed concrete, (On-site)
[ material earth slag, chalk, well bumt colliery spoil or any
E combination thereof, except that chalk BS EN 933-2 Tab6/5 | Tab 675
L shafl not be combined with any other {Cff-site)
B constituent, None of fhese constituents
C shall include any argillaceous reck. (i) uniformity See Note 5 5 10
T (Properties (viii), (ix), (%), (xD), (xii), (xiii) ]coefficient
E and (xiv) in next column enly apply when |
D metallic reinforcing or anchor elements, (i) SME of chalk Clanse 634 - 20%
facing units or fastenings are nsed.}
(Properties (i), (ii) and (v) in next column  |(iv) me BS 1377 : Part2 App G/t | App 611
shall not apply to chalk.} Recycled
g appregate except reeycled asphalt () MCV Clanse 632 App 6/l | App 6/l
A (vi) effective angle of  |Clause 636 App6i1 |-
friction (g") and
E effective cohesion (¢)
L (vii) coefficient of Clanse 639 App6fl |-
A friction and adhesion
R (fill/efements)
(viii) pH value BS1577: Part 3 Tab6/3 | Tab 6/3
F (ix) chloride ion conterit | BS EN 1744-1 - Tab 63
I {x) waiter soluble (WS) | TRL Report 447, - Tab 6/3
L sulfate content Test No. 1
L (xi) oxidisdble sulfides | TRL Report 447, - Tab 6/3
(OS) content Tests Nos 2 and 4
(xii) resistivity | Clause 637 Tab 63 |-
(xiii) redox potential | Clause 638 Tab6s3 |-
(xiv) organic content  [BS 1377 : Part3 - Tab 673
(xv) microbial Table 6/3 - Tab 673
activity index
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Cempaction Requirements (See footnotes) (continued)
Class General Typical Use Permitted Constituexts (All Subject | Materjal Properties Required for Acceptability (In Compaction Class
Material to Requirements of Clanse 01 and Addifion to Requirements on Use of Fill Materials in Requirements in
Description Appendix 6/1) Clause 601 and Testing in Clanse 631) Clause 612
Preperty (See Defined and Acceptable Limits
Exceptions in Tested in Within:
Previons Column) | Accordance
with:
. Lower | Upper
6 Selected granutar Lower bedding for Netural gravel, natural sand, crushied gravél, | @) grading BS 1377 : Part 2 Tab6/2 | Tab62 | Endproduct 90% of 6 | K
material corrupated steel crushed rock, crushed concrete, well bumnt (On-site) maximum dry density
g buried structares colliery spoil or any combination theregf. of BS 1377 : Part4
B None of these constituents shll inclnde any BS EN %33-2 Tah6/5 | Tab6/5 | (Vibtoting hammer
argillaceous rock. Reeycled agpremate (Off-site) method)
L except recycled asphalt
E (if) uniformity See Note 5 5 -
C eoefficient
E (i) plasticity index. | BS 377:Pan2 | - 5
D (iv) optimom mec BE 1377 : Pt 4 - -
(wibrating hammer
method)
G {v) me BS 1377 : Part 2 Optimom | Optifnom
R me-2% | me+1%
g (D MCV Clanse 632 App6i1 | App it
U {vii) Los Angeles Clause 635 - 40
L coefficient
A (wiii) resistivity Clause 637 2000 chm | -
R em
(ix) water soluble (WS} TRL Report 447, - 300 e/t
. sulfate content Test No, 1 a5 50,
1 (x) oxidisable sulfides | TRL Report 447, - 0.06% as
L (OS) content Tests Nos 2 and 4 80,
L (xi) chleride fon BS EN 1744-1 - 0.025%
content
(xii) pIl valve BS 1377 : Part 3 6 9
(xiii) sulfide and Standard textbook - Rapid
hydropen sulfide of qualitative blackening|
inorganic malysis of lead
acetate
papex
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continmed)

Class General Typical Use Permitted Consfituents (A1l Subject | Material Properties Required for Aceeptability (Tn Compaction Class
Material te Requirements of Clause 601 antd Addition to Reguirements on Use of Fill Materials in Regrirements in
Deseription Appendix 6/1} Clause 601 and Testing in Clanse 631) Clause 612

Property (See Defined and Acceptable Limits

Exceptions in Tested in ‘Within:

Previous Column)| Aceordance

with:
Lower | Upper
SF|e6 Selected mniformly | Upper bedding for Neitwral gravel, nateiral sand, erushed ravel, | () grafing BS 1377 ; Part 2 Tdb 622 | Tabh 6/2 None 6 | L
EI graded granuvlar corrupated steel crushed rock, eruskiedl concrete, well Bumt {On-site)
LL material buried structures colliery spoil or smy combination thereof,
EL None of these constituents shall inclede amy BSEN933-2 Tab 6/5 | Tab 6/5
C argillaceous rock. Recycled agsrepate (Off-site}
except recycled asphialt ]

T (i) reststivity Clause 637 2000 o -
E cm
D

{fii} water soluble ‘TRL Report 447, - 300 mp
G {WS) suffsite content | Test Ne. 1 as 80,
R
A (iv) oxidissble TR Report 447, - 0.06% as
N sulfides (OS) content| Tests Nos. 2 and 4 50,
U (v} chiloride fon BSEN 1744-1 - 0.025%
L content
A
R (vi) pH valve BS 1377 : Part 3 |6 9

(vid) sulfide and Standard fextbook | - Rapid

hydrogen sulfide of qualitative blackening

inorganic analysis of lead
acetate
paper
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

Class Genersl Typies] Use Permitted Constituents (All Snbject | Msterial Propeities Required for Aveeptability (Tn Compiscfion Class
Material to Requirements of Clanse 601 and Addition to Requirements on Use of Fill Materinls in Requirements in
Deseripfion Appendix 6/1) Clanse 601 snd Testing in Clanse 631) Clanse 612
Property (See Deéfined and Acceptalile Limits
Exeeptions in Tested in Within:
Previous Colrmn) | Accordance
withi:
Lower | Upper
6 Selected gramular Surround to Neitoral gravel, natural sand, crashed gravel, | (i) grading BS1377:Part2 Tb 62 (Tah6R End product 90% of 6 | M| -
material cormogated steel crushed rock, crushed concrete, svell bumt (On-site) maximum dry density
Q baried stroctures colliery spoil or any combination thereof. - of BS 1377 : Part 4
E None of these constituents shalt clude any BS EN 933-2 Tab 6/5 | Tab 6/5 {(Vibrating hammer
L argillaceons rock. Recycled aggregate (Ofi-site) method) miless
E except recycled asphalt { otherwsie stated in
(i) wmiformity See Note 5 5 - App 61l
¢ coefficierit
T .
- (iti) plosticity index | B8 1377 : Part 2 - 6
D (iv) optimum me BS 1377 : Part 4 - -
{vibrating hammer
method)
G () me BS 1377 : Part 2 Optirum | Optimem
R me-2% {mc+1%
A ‘ }
N | (vi) MCV Clanse 632 App 671 | App 641
U (v#i) Los Angeles Clause 635 - a0
L coefficient
A (vifi) resistivity Clause 637 2000 ohm |-
R em
(ix) water soluble (WS} | TRL Report 447 - 300 mgA
F sulfate content | Test No. 25 80,
1 () oxidisable sulfides | TRL Report 447 - 0.06% as
L (OS) content Tests Nos. 2 and 4 80,
L {xi) chloride ion BS EN 1744-1 - 0:025%
coritent
(xif) pH value BS 1377 : Part 3 6 9
(i) salfide and Standard textbook - Rapid
hydrogen sulfide of qualitative Flackening
inorganic mnalysis of lead
acefate
paper
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continned) » <
= =
L5
Class General Typical Use Permitted Constitnents (All Subject | Mhiteridl Properties Regnired for Aceeptability (In Compaction Class E A
Material to Requirements of Clanse 601 and Addition to Requirements on Use of Fill Materisls in Reqguirements in %’-
Description Appeniix 6/1) Clanse 601 and Testing in Clause 631) Clanse 612 =
g
Property (See Defined and Acceptable Limits ;
Exceptions in Tested in Within: &
Previous Colamn}| Accordance g
with: o
_ Lower | Upper Oé
S F| 6 Selected well praded Fill to stroctures Natural gravel, naturl-sand, crustied gravel, | (i) prading BS 1377 : Part 2 Teb6/2 | Teb6/2 | End product 95% of 6 I N =3
EI granular material crushed rock, crushed concrete, sfag, well (On-site) maximm dry density of “
LL bumnt colliery spoil or any combination BS 1377 : Part 4
EL thereof. None of these constituents shall BS EN933-2 Tab 673 Tzb 6/5 {vibrating hammer
e include eny argillaceens rock. Recycled {Off-site) method)
appregate except recycled asphalt -
T {iD) wmiformity See Note 5 10 -
E coefTicient
D
(i} Los Angeles Clause 633 - 40
G coefficient
i (iv) undrained shear | Clause 633 App 6/l | -
N paramicters (c and ¢)
u {¥) effective angle of | Clause 636 App 6l | -
L intermat friction (¢)
A and effective
R cohesion (¢
(i) permmesbility © | Clemse 640 Appént | -
(vii} me BS 1377 : Part 2 App 61 | Appé/l
(viily MCV Clause 632 Amp 6/l | App 621
(ix) slope stability Clavse 610 App 676
test (where required
in App 6/6)
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

[ SuInjop

Class General Typieal Use Permitted Constitwents (All Snliject | Materisl Properties Requoired for Acceptability {In Compaction Class
Material to Requirements of Clanse 601 and Adilition to Requirements on Use of Fill Materisls in Reqguirements in
Deseription Appendix 6/1) Chause 601 and Testing in Clawse 631) Clause 612

Property (See Defined and Aeceptabile Limits

Exceptions in Tested in Witkin:

Previons Column)| Accordance

with:
Lower | Upper
S |6 P |- | Selected granular Fill to stroctures Neiterral gravel, natviral sand, eroshied gravel, | §) prading BS 1377 : Part 2 Tab6/2 t Tab6/2 | End produet §5% of 6| P
E material crushed rock, crushed concrete, stag, clialk, (Omssite) maximm dry density of
L well burnt colliery spoil or any coriibination . BS 1377 : Pari 4
E thereof. Mone of these constituenits shial] BS EN933-2 Tab6/5 | Tab6/5S | (vibreting hammer
inclade any argillaceons rock. {Properties (1), {Off-site} method)
C Yy argl
{#i) and (ix) in next column shatl not apply

T to chalk) Recycled agprepate except (i) oniformity See Note 5 5 -
E recycled asphalt codfficient
D

(iif) IDD of chalk Clanse 634 - App 6f1
G . X
R (iv) Los Angeles Clause 635 - 60
A coefficient
N (v) undrained shear | Clause 633 App6il | -
U parameters (¢ and @)
L 5
A (vi) éffective amgle of| Clause 636 App6il | -
R intemnal friction (¢7)

and effective
F cohesion {¢'}
L (vii) permeability | Clause 64 App6il | -
L (vi)) me BS 1377 : Part 2 App 671 | App 61

{ix) MCV Clanse 632 App 61 | App6it

(x) slope stability Clavse 610 App 6/6

test (where required

in App 6/6)
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continined)
Class General Typical Use Permitted Consfituents (All Subject | Material Pioperties Requited for Acceptability (In Compaction Class
Material to Requirements of Clanse 601 and Addition to Requirements on Use of Fill Materials in Requirements in
Deseription Appendix 6/1) Clnuse 601 end Testing in Clanse 631) Clanse 612
Property (See Defined and Acceptable Limits
Exceptions in Tested in Within:
Previons Colemn) | Accordance
with:
Lower | Upper
[ Well graded Overlying fill for As Class 1A, 1B or 1€ graimlar fill Asfor Class 1A, 1B or 1C with the addition of 6 10
miformly praded corrugrited steel materials, but not to include the following:
g or coarse gramilar | baried strachores argillaceous rock, slag or PFA in my
material proportions. Recycled aggresate (7} water soluble (W8) | TRL Report 447, - 300 mg/1
E except recycled asphhialt sulfite content Test No. 1 as 50,
L
E (if) oxidisable smifides | TRL Report 447, - 0:06% 8s
C (OS) content Tests Nos. 2 and 4 50,
T
E (iii) chiforide iom BS EN 1744-1 - 0.025%
D comtent
(i) pH valoe BS 1377 : Part 3 6 g
G {¥) sulfide and Standard textbock | - Rapid
R hydrogen sulfide of qualitative Blackening
A inorganic mnalysis of fead
N acetate
U _ paper
L 6 Selected gromular For stabilisation Any materiol, or combination of miterials, | (i} grading BS 1377 : Part 2 Tab6/2 |Tab622 | Not applicable & |R
A materisl] with lime and cement | other than wnbumnt colliery spoil and (On-site}
R to form capping argillaceons rock. (Properties (i), (i) and (i)
{Class 9F) in next columm, shall not apply to chalk.) BS EN 9332 T &S | Tab6s
(Off-site)
f ({i) me B8 1377 : Part 2 Appbil |-
L (iii) Tiquid Hmit BS 1377 ; Part 2 - 45
L (iv) plasticity index ~ [BS 1377 :Pat2 |- 20
(¥) organic matter BS 1377 : Part 3 1- App6/1
(¥I) water soluble (WS) |TRL Report447, |- 3000 me/!
suffite content Test No. | | 2s 50,
(vii) oxidisable milfides |TRL Report 347, - 0.6% a5
(OS) contenit Tests Hos. 2 and 4 S0,
(viii) tota] potential TRL Report 447, - 1.2%as
sulfate (TPS) content | Test No. 4 180,
() TOD of chalk [Clause 634 - App 671
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

Class General Typical Use Permitted Constituents (AN Subjéct | Materisl Properfies Required for Aeceptabiitity (In Compaction Class
Material to Requirements of Clanse 601 aiid Addition fo Requiiements on Use of Fill Materials in Requirentents in
Description Apyendix 6/1) Clanse 601 and Testing in Clause 631) Clause 612
Property (See Defined and Acceptable Limits
Exceptions in Tested in ‘Within:
Previons Column) | Accordance
with:
Lower | Upper
6 Selected well praded | Filter layer below Cmshed rock or sand (i) proding BS 1377 : Part 2 Tah62 |6 |- 6 |s
grannlar material subbase [On-site)
S BS EN 9332 Th6/S | bl
E (Offsite)
L
E (if) plasticity index BS 1377: Part 2 - Non-
C plastic
T
E
D
G
R
A
N
U
L
A
R
F
I
L
L

[£A]
g5
i
=n
o @
lQ_'J’_.l_l
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TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued
P p
Class General Typical Use Permitted Constitnents (All Saliject Mzgte‘ri:il' Properties Reqguired for Aceeptability (In Compaction Class
Material to Requirements of Clanse 601 and Adldition fo Requirements on Use of Fill Materials in Requirements in
Deseription Appendix 6/1) Clause 601 and Testing in Clanse 631) Clanse 612
Pioperty (See Defined and Acceptable Limits
Excepfions in Tested in Within:
Previous Column)| Accordance
with:
Lower | Upper
SF|7 | A| - | Setected cohiesive Fill fo stroctures Any material or combination of materials, (i) grading BS 1377 : Part 2 Tab 62 Tab 6/2 | End produect; 100% of T1A]| -
EI material other thian argillaceous rock and miaterials : maximum dry density of
LL designated as Class 3 i the Contract. If chal¥ (if) me BS1377:Pant2 | App6fl | App6/1 | BS1377:Patd (25ke
EL is used it shall form 100% of con'stituents. . rammer method) or 2
(Properties-{i) and (iii} shall not apply to (ifi) MCV Clause 632 App6/1 | App6/1 | dry density corresponding
c chalk.) {Properties (vii) and (viil} may be to 5% &t voids et field mo;
T increased te 54% and 31% respectively for | (iv) uridrained shear { Clause §33 App6/1 | App6/1 | whichever is Jower
E Lias Clay only and subject to the parameters (¢ and @)
D requirements of Appendix 6/6)
{v) cffective angle of | Clause 636 App &/l | App6/1
c internal fricfion (¢)
0 and effective
H cohesion (T)
g (vi) DD of chalk | Clause 634 App 6/l | Appént
11 (vii) Tiquid limit BS 1377 : Part2 - 45
v
E (viti) plasticity index | BS 1377 : Part 2 - 25

:
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E TABLE 6/1: Acceptable Earthworks Materials: Classification and Compaction Reguirements (See footnotes) (continued)
2
tE!D Class General Typical Use Permifted Constitpents (Al Suliject | Maferidl Propertics Required for Aceepfability (In Compacfien Class
=1 Material to Requitements of Clanse 601 and Adiifion to Requirements on Use of Fill Mateiials in Requirements in
'Z Description Appendix 6/1} Clanze 601 and Testing in Clanse 631) Clause 612
2
o Property (See Defined and Acceptable Limits
E. Exceptions in Tested in Within:
& Previons Colamn)! Accordance
o with:
= 7 Lower  Upper
SF{7 | B | - | Selected conditioned | Fill to structures and | Cenditioned material direct from power (@) miec BS 1377 : Part2 To endble compaction | End prodict; 95% of 718
E1l pulverised fiel ash | to reinforced soil station dost collection system and to which a to Clamse 612 maximum dry density of
LL cohesive material cenirofled quantity of water has been added BS 1377 :Part 4 {25 kg
BL i) bk density BS1377:Pat? | App6/1 | App6/1 | rammer method)
c (7if) undrained shear | Clause 633 App &t | -
; parameters (v emd @)
D (i) effective angle of | Clanse 636 App6lt | -
nternal friction (¢
Cc and effective
0 cohesion (¢}
H (v) cosfficient of | Clause 639 Appéit | -
E friction and adhesiton
f {fll/elernents)
V- (vi) permeability Clause 640 App 61 | -
E
{vii) slope stability Clavse 610 App 676
test {where required
in App 6/6)
th
1w
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TABLE 6/1: (05/04) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) {continued)

L.

L, .

Class General Typical Use Permifted Constitnénts (All'Subject | Materisl Properties Required for Aceeptsbility (In Compaction Class
Material to Regquirements of Claunse 601 anil Adifion to Requirements on Use of Fill Materisls in Requirements in
Description Appendix 6/1) Clause 601 and Testing in Clanse 631} Clanse 612
Property (See Defined and Acreptable Limits
Exceptions in Tested in Within:
Previous Colomn)| Accordance
with:
] Lower | Upper
S |7 Selected wet Fill to refriforced Any material, or combination of materials, | (1) grading BS 1377 : Pt 2 Th672 | Tab6/2 | Tab 674 Methiod | 71C
B coliesive material soil other than witivmt edlliery spoil, -
L argillaceons rock and chalk. (Properties (viii)} (ii) mc BS 1377 : Part 2 App6/1 | Appé/l
E (i), (x), (xi) and (xii} in next column only —
p apply when metdllic reinforcing elements, (iii) MICV Clanse 632 App6/1 | App 6/1
facing wnits or fastenings are used)
T (iv) effective angle of| Clause 636 App 61 | -
B internal fiiction (g")
D and éffective
cohesion ()
c .
0 (v) coefficient of Clause 639 Appéfl | -
H fiiction and adhestion
(flelemenits)
E
5 (vi) Tiguid limit BS 1377 :Pamt2 | - 43
I
v (vit) plasticity index | BS 1377 ; Pari 2 - 25
E
{viif) pH valne BS 1377 : Part 3 Tsb 63 | Teb 63
f (ix) chiloride fon BS EN 1744-1 - Tab 6/3
content
L
L {x) wiiter sofubile TRL Report 447, - Teb 673
(WS) sulfate content | Test No. 1
(i) oxidigsble TRL Report 447, - Tab 6/3
sulfides (OS) confent| Tests Nos. 2 and 4
(xai} resistivity Clause 637 Tab 63 | -
{xif) redox potential | Clanse 638 | Tebo3 | -
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TABLE 6/1: (05/04) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued) REp-
B =
<=
5
Class Genersl Typical Use Permitted Tonstitnents (AN Subjeet | Naterisl Properties Required for AccepitaBility (Tn Compatfion Class § —
Waterial to Requirements of Clause 601 and Addition to Requirements on Hse of Fill Materials in Requirements in o
Description Appendix 6/1) Clause 601 and Testing in Clanse 631) Clause 612 i
o
=
Property (See | Defined and Accepitsble Limits =
Excepiiods in Tested in Within: A
Previous Column)| Acenrilance z
with: ‘ <
Lower | Upper oé
§ |7 | D| - | Selected stony Fill to remferced Axny material, or coribination of fusterfals, | (i) grating BS 1377 : Part 2 TEhe2 | TEb62 | Teb 6/4 Meihod 2 71D ;%‘
E cohestve material soil otfier than voburnt collfery spoil, : —
L atpillaceous ruck and chalk. (Properties (vi), | (i) me BS 1377 : Part 2 App 61 | App 6/l
E {vi), (i), (ix), {x), (i) and (xif} in next '
C column only apply when metallic reinforeing| (i) MICV Clange 632 App 671 | Appé6/t
elemenits, facing units or fastenings are used)!
T (iv) effective angle of | Clause 636 App 61 | -
E interndl friction (q7)
D and effective
cohesion (¢)
e )
0 {v) coefficient of Clause 639 App 61 | -
u frigtion and adhesfion
E (Bll/elements)
5 (1) liquid limit BS 1377 ; Part 2 - 45
I .
v {vii) plasticity indexc | BS 1377:Part2 | - 25
E
(viii) pH value BS 1377 : Pert 3 Tab6/3 | Tab 63
f (ix) chitoride jon BSEN 17441 - Tab 6/3
content
L
L () waiter solible TRL Report 447, | - Tb 613
(W$) sillfate content | Test No. |
{xi) oxidisable TRIL. Report 447, - Teb 613
sulfides (O5) confent | Tests Nos. 2 and 4
(xif} resigtivity Clause 637 Tab6/3 | -
(xifi) redox potential | Clause 638 Tab6f3 | -
o]
& U2
58
g 8
g o
B S
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TABLE 6/1: (11/03) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

-

-

Class General Typieal Use Permitted Constitrents (Al Siibject | Materinl Pioperfies Required for Acceptabiilify (In Comipaction Class
Materisl fo Requirements of Clause 601 and Addition to Reguirements on Use of Fill Materisls in Requirements in
Deseription Appendix 6/1) Clause 601 anil Testing in Clause 631) Clanse 612
Property (See Délined and Acceptable Limits
Exeeptions in Tested in Withiin:
Previons Colamn) | Accordance
withs -
| Lower | Upper |
5 7 - | Bélected ecliesive | For stabilisation with | Any maferial, or combination of fiiateridls, | iy grachig BS 1377 : Pait 2 Tab 612 Tab 612 | Fot applicable 7 |D
E Tnaterial lime to form capping | oilier than wibumt collicry spoil - .
L (Class 9D) ) me BS 1377 : Part2 - App6t
E (i) MCV Clanse 632 App 6l |-
c :
T (iv) plasticity index | BS 1377 : Part 2 10 -
E
D {v) organic matter B5 1377 : Part 3 - App'6/1
(i) water soTuble (W5S) | TRL Report 447, - App 671
C sulfdte content Test No. 1
o vii) exidicable sulfides | TRL Report 447, - App6/l
ii)
H (OS) coritent Tests Nos. 2 and 4
E
vifl) totdl potential TRL Report 447, - App'eil
S !
1 stilfite (TPS) content | Test No. 4
g 7 - | Selected silty For stabilisation with | Any mmteridl, or combination of materals, | (2) grating BS 1377 : Part 2 Tabi672 | Tab6/2 | Not applicable 7 1F
cohesive material cement to form other than ofidlk, wburmt colliery spoil . ;
capping (Class 9B) and argillaceous rock {ii) uniformity cosfficient See Note 5 5 -
F (i) me BS 1377 ; Part 2 App6/T | App'6/]
I .
L | Gvmcy |Etause 632 { App 61 | App'6l
L {¥) liquid Timit BE1377: Paxt2 - 45
(vi) plasticity index | BS 1377 : Part2 - 20
(vii) orgamic matter | BS 1377 ; Part 3 - App6it
(viil) water soToble (WS)| TRL Report 447, - App'6fl
sulfate conifent Test No. 1
(ix} oxidisable sulfides {TRL Report 447, - App 6/1
(OS) content Tests Nos. 2 and 4
(x) ictal potential TRL Report 447, - App 61
stilfate (TPS) content | Test No. 4

[ SWM[OA

syIopy, AemySTy Io] uoneolyloads

SYTOMUMIEY
009 $oLI0S



L00T JoqUISAON] - JUSUIPUIWY

LS

7

r

—

P
—

L A LGSR S B SN U S SRS B G B A D S SRS N SR
TABLE 6/1: (11/05) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)
Class General Typicsl Use Perniifted Constitnents (AN Subject to | Material Propertics Required for Acceptability {In Compaction Class
Material Reqguitements of Clanse 601 and Addifion to Reqiiirerients on Use of Fill Materials in Reguirements in
Description Appendix 6/1) Clanse 601 angd Testing in Clause 631) Clanse 612
Property (See Defined and Accep'table Limits
excepfions in Tested in Withiin:
Previouns Colnmn)| Actordance
with:
_ Lower | Upper
¢ |7 - | Selected For stabilisation | Conditioned material divect from power | (i) me BS 1377 :Part2 | App 6/1 | App 671 | Not applicable 7|1G
E conditioned with eement to station dust collection system and to
L pulverised firel ash| form eapping which a controlléd quantity of water has| (ii) water soluble | TRL Report447, |- 3000
E cohesive material | (Class 9C) been added (WS) sulfate Test No. 1 mg/l as
c confent 50,
T
E
D (iii} oxidisable TRL Report 447, |- 0:6%
sulfides (OS) Tests Nos. 2 and 4 as 50,
c content
O
B (iv) total potential | TRL Report 447, | - 1.2% as
5 sulfate (TPS) Test No. 4 50,
1 content
g 7| H| - | Wet,dry,stony or | Overlying fill for | AsClass 2A, 2B, 2C, 2D general As for Elass 2A, 2B, 2C, 2D or 3 with the addition of the 7T1H
silty cohesive corrugated steel cohesive fill material or Class 3 chalk | folfowing
i ; fed struct 11 material, except that argilla ,
F material and chalk | buoried stroetures | fill material, except tha argillaceous ) water soldBle | TRL Report 447, |- 300 migh
I roek, slag, PFA or any eonibinatien ) sl TestNo. 1
L thereof shall not be used (W_S) sulfate est No. as 80,
L cortent
(ii) oxidisable TRL Report 447, |- 0.06%
suitfides (OS) Tests Nos. 2 and 4 as 50,
eontent
(iif) chloride fon | BS EN 1744-1 - 0.025%
content
(iv) pH value BS 1377 :Part3 (6 g

L
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TABLE 6/1: (11/03) Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)
Class Genersl Typical Use Permitted Constitwents (A1l Subject té| Material Properties Reqitied for Aceeptability (In Compacfion Class
Material Requirements of Clanse 601 and Addition to Requiremeiits on Use of Fill Materials in Requirements in
Description Appendix §71) Clanse 601 snd Testivig in Clause 631) Clamse 612
Projierty (See Difined and Aceeptable Limits
excepifions in Tested in Witliin:
Previons Column) |Accordance
with: .
LEower | Upper
¢ |7 - | Selected cohesive | For stabilisation | Any material, or combination of (i) grading BS 1377 :Part2 |Tsb6/2 | Tib 672 | Not applicable 711
E material with lime and materials, othier than unburnt colliery ‘
L cement to form spoil (if) me BS 1377 :Part2 |- App 671
E eapping (Class 9E) ‘ : ‘
g (i) MCV Clause 632 App 611 -
ﬁ (iv) plasticity BS 1377 :Part2 110 -
index
C
g (v) organic matter |BS 1377:Part3 |- App 671
}SE (vi) water soluble | TRL Report447, |- App 61
1 (WS) sulfate Test No. 1
v content
E
F (vii) oxidisabile TRL Report 447, |- App 61
I sulfides (05) Tests Nos. 2 and 4
L content
L
(viii) total potential | TRL Report 447, |- App 6/1
sulfate (TPS) Test No. 4
content

[ wan[OA,

SIIOA, KemySTL 107 uoleolfoads

SyroMULIEY
009 salag



L00Z 12qUISAON] - JUSUIPUSUIY r

65

4

§

R

o 7 0 (o g o ) L))y g
TABLE 6/1: Acceptable Earthworks Materials: Classification and Compaction Requirements (See footnotes) (continued)
Class General Typical Use Permitted Constituents (All Subject to | Material Properties Required for Acceptability (In Compaefion Class
Material Requirements of Clanse 601 and Adilition to Requirements on Use of Fill Materials in Requirements in
Deseription Appendix 6/1) Clanse 601 and Testing in Clanse 631) Clanse 612
Property (See Defined and Aceeptnble Limits
exceptions in Tested in Within:
Previons Colemn) | Accordance
with:
Lower ; Upper
Mr| 8 - { Class 1, Class 2 or | Lowertrench fill | Any; except there shall not be any (D) me BS 1377:Part2 |App 6/1 | App 6/1| Tab6f2 Bl-1-
]S I Class 3 material stones or lomps of clay >40 mm —
C L nominal diameter, Recycled aggregate | (ii) MCV Clause 632 App 671 | App 611
L . |
9 - | Cement stabilised | Capping Class 6E with addition of cement (i) pulverisation | BS 1924 :Part2 | 60% - Tdb 674 Method 6 91A]|-
well graded according to Clause 614 .
granutar material (i) bearing ratio | BS 1924 :Part2 | App 6f1 | -
(iify me BS 1924 : Part2 [ App 671 | App 671
9 - | Cement stebilised | Capping Class 7F with additien of cement (i) pul verisation BS 1924 :Part2 |App 6/l | - Tab 674 Method 7 91B{-
s silty eohesive according to Clause 614 _ 1
T material [ MCV Clause 632 App 61 | 12
Q immediately
1 before compaction
L
1 (iii) bearing ratio | BS 1924 : Part2 | App 6/l | -
s
IE) (iv) me BS1924:Part2 |App&/1 | App 61
9 - | Cement stabilised | Capping Class 7G with additien of cement (i) pulverisation | BS 1924: Part2 | 60% - End product 95%of {9 | C | -
M conditioned according to Clause 614 - . | maximum dey density of]
A pulverised firel ash (if) bearing ratie | BS 1924 :Part2 | App 671 | - BS1924:Part2 (25 kg
E cohesive material : | rammer method)
R {iif) me BS 1924 :Part2 | To endble compactioh
1 |te Clanse 612
A
L19 - | Lime stabilised Capping Class 7E with addition of Time (i) pulverisation | BS 1924 :Part2 |30% - Tab 6/4 Method 7 91D -
5 cohesive material accoriling to Clause 615 :
(i) MTV Clause 632 App 61 | App 6/1
~ immediately
before compaction
(iii) bearing rafio | BS 1924:Part2 jApp6/1 | -
(iv) me BS 1924:Part2 | App 611 | App 6/}
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TABLE 6/1: (11/04) Acceptable Earthrworks Materials: Classification and Compaction Requirements (See footnotes) (continued)

Class General Typical Use Permitted Consfitnents (AT Sn¥ject Ma"t'el‘i'l Properties Required for Aceepfability (Ta Compacfion Class
Msterial to Requiremerits of Clarse 661 and Adtifition to Requirements on Use of Fill Materials in Requirements in
Deseription Appendix §/1) Clanse 601 and Testing in Clanse 631) Clanse §12
Property (See Defined and Acceptable Limits
Exceptions in Tested in Within:
Previons Colomn){ Accordance
with:
Lower | Upper
SM o Lime and cement Capping Class 71 with addition of lime and () pulverisdtion B3 1924 : Part 2 30% - Tab 6/4 Method 7 9 [E
TA stabilised cohesive cement sccording to Clanse 643
AT materisl (i) MCV immeffiateli] Clause 632 App 671 | App 6l
BE befare completion
IR
LI {iif) bearing ratio BS 1924 ; Part 2 App 61 | -
TA :
SL (iv) mc BS 1924 : Part 2 App 6 | Appént
ES
B | Lime md cement | Capping Class 6R. with addition of linve arid (i) pulverisation BS 1924 ; Part 2 60% | - Teb 6/4 Method 6 9 |F
stabilised well cement according to Clanse 643
graded granular (ii} bearing ratio BS 1924 : Part 2 App61 | -
material - ‘
(i) mc BS 1924 ; Part 2 App 6N | App il
Footnotes to Table 6/1
1. App=Appendix 4. (05/04) Where BS 1377 : Part 2 is specified for mc, this shall mean BS 1377 ; Part 2

w

Tab = Table

3. Where in the Acceptable Limits column reference is made to App 6/1,
only those properties having limits aseribed to them in Appendix 6/1
shall apply. Where Appendix 6/1 gives limits for other properties not
listed in this Table such limits shall also apply.

or BS EN 1097-5 as appropriate.
Uniformity coeflicient is defined as the ratio of the particle diameters D, to D, on

the particle-size distribution curve, where:
D, = particle diameter at which 60% of the soil by weight is finer
D, = particle diameter at which 10% of the soil by weight is finer

(11/04) The limiting values for Class U1B material are given in Appendix 6/14 and
Appendix 6/15.
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TABLE 6/4: Method Compaction for Earthworks IMaterials: Plant and Methods (Method 1 to Method 6)
(This Table is to be read in conjunction with sub-Clause 612.10)

Type of Compaction Plant | Rel Category Method 1 Method 2 Method 3 Meéthod 4 Method § Metkod 6
Ne.
D N¢ | D NE| D NE| D NI!D N N for N for N for
D=1limm |[D=15tmm |D=250mm
Smoothed wheeled roller (or Mass per metre width of roll:
vibratery roller operating 1 over 2160 kg up to 2700 kg 125 8 125 10 125 10% 175 4 | unsuitable unsuitable unguitable unisuitable
without vibration) 2 | over 2700 kg up to 5400 kg 125 6| 125 8 125 &+ | 200 4 | unsuitable 16 unsuitable unsvitable
3 | over5400 kg 150 41 150 B unsuitable 300 4 | unswitable 8 16 wmsuitabile
Grid roller Mass per metre width of roll:
1 | over2700 kg up to 5400 kg 150 10| unsuvitable 150 10§ 250 4 | unsuitable unisuitable unsuitabile umnsuitable
2 | over 5400 kg vp to 3000 kg 150 125 12 unguitable 325 4 | unsuitdble 20 wnsuitable msuitdble
3 | ever8000ke 150 41 150 12| umsuitdble 400 4 | unswitdble 12 20 unstitable
Deadweight tamping Mass per metre width of roll:
roller 1 over 4000 kg up to 6000 kg 25 4 150 12| 250 4 | 350 4 { unsuitable 12 20 unsuitable
2 | over6000 kg 300 51 200 12| 300 3 | 400 4 | unsuiigble 8 12 20
Preumatic-tyred Mass per wheel:
roller 1 over 1000 kg up to 1500 kg 125 6 | unsuitable 150 108 240 4 | unsuitable unsuitzble imguitable unsuitable
2 | over 1500 kg up to 2000 kg 150 5 | unsuitable msuitdble 300 4 | unsiitable umswitible unsuitable unsuitable
3 | over 2000 kg up to 2500 ke 175 4| 125 12| unsuftabie 350 4 | unsuitable unsuifable unsuitable msuitibile
4 | over 2500 kg up to 4000 kg 235 4 125 10| unsuitdble 400 4 | unsvitable unsuitible tmsuitable nnsuitable
5 over 4000 kg up to 6000 ke 300 4 125 10| unsuitable unsuitable unsuitable 12 unistitable unsuitable
6 | over 6000 kg up to 3000 kg 350 41 150 8 unsuitable mnstiitdtile umsnitble 12 unswitable mmsuitable
7 | over8000kgupte 12000 kg | 480 4 | 150 8 unsuitable unstitable unsuifgble 10 16 msnitable
8 | over 12000kg 450 4| 175 6 msuitzble unsuitdble wmsuitable 8 12 umsuitable
Vibratory tamping Mass per metre widih of a
rofler vibrating roll:
1 over 700 kg up fo 1300 kg 100 121 100 127 150 12 | 100 10| unsuitable unsuitable unsuitable ensitable
2 | over 130D kgupto 1800 kg 125 121 125 12| 175 12% 175 8 | unsvitable 12 unsuitatile unsuitdble
3 | over 1300 kg up to 2300 kg 150 12| 150 12| 200 12* unsuitable unstitable 8 12 unshitable
4 | over2300 kg up to 2500 kg 150 9| 150 9 250 12% unsuitable 400 5 6 10 unsuitable
5 | over 2900 kg up to 3600 kg 200 9 | 200 91 275 124 unsuitable 500 6 6 10 unsyitable
6 | over 3600 kg up to 4300 kg 225 91 225 9 360 12*| unsuitable 600 ) 4 ] unsuitdble
7 | over4300 kg up to 5000 kg 250 9| 250 9 300 9% | unsuitable 700 6 3 7 12
8 | over5000 kg 275 91 275 9 300 7* | unsuitable 800 6 3 6 10
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TABLE 6/4: Method Compaction for Earthworks Materials: plant and Methods (Method 1 to Method 6)
(This Table is to be read in conjunction with sub-Clause 612.10)
Type of Compaction Ref Category Method 1 Method 2 Method 3 Method 4 Method 5 Method 6
Plant No.
D N# | D NE| D N#| D N|D N Nfor N for N for
D=110mm { D=150mm | D=250 mm
Vibratory roller Mass per metre width of a
vibratery roll:
1 over 270 kg up to 450 kg unsuitable 75 16| 150 16 | uvnsuitable unsuitable mnsiitable wmsnitable imnsuitalile
2 | overd450kgupte T80 kg unsuitable 75 121 150 12 | unsuitable unisuitable unsuitable wnsuitable wmsnitable
3 | over700tgupto 1300 kg 100 12| 125 10| 150 6 | 125 10| unsuitable 16 unsuitable wnstitable
4 ovef 1300 kg up to 1800 kg 125 g 150 3 200 10%| 175 4 | unsuitable 6 16 unsuitable
5 | over 1800 kg up to 2300 kg 150 4 | 150 4 225 12* unsuitdble unsuitable 4 6 12
6 gver 2300 kg up to 2900 kg 175 4 175 4 250 10*| unsiitable 400 5 3 5 11
7 | over2%00 kg up to 3600 kg 200 4 | 200 4 275 §* | umsuitable 500 5 3 5 10
8 | over3600 kg upto4300 kg 225 4 | 225 4 300 8* | umsuitable 600 5 2 4 8
9 | ever4300 kg up to 5000 kg 250 4 | 250 4 100 6* | unsuitable 700 5 2 4 7
10 | ever 5080 kg 275 4 1 275 4 300 4* | unguitable 800 5 2 3 6
Vibrating plate Mass per m* of base plate:
compattor 1 over 880 kg up to 1100 ke tnsuitable unsuitable 75 6 | umsuitable unsitable unsuitable unswitdble unsuitable
2 | over 1100 kg up to 1206 kg unsuitable 75 10| 108 6 175 10 | wnswitable unstitdble tmsuitable umsuitable
3 | over 1200 kg up te 1400°kg unsuitable 75 6 150 6 | 150 8 | unsuitable unsuitable wnsuitable unsuitdble
4 | over 1400 kg up to 1300 kg 10 61 125 6 150 4 | unsoitable unsuitable 8 unsuitable mnsitable
5 1 over I80C kg up to 2100 kg 150 6 | 150 5 200 4 | unsuitable unsitabile 5 H unsoitable
6 | over2100kg 200 6| 200 5 250 4 | unsuitdble unsuitsble 3 6 12
Vibro-tamper Mass:
1 § over50kgupto65ke 100 3| 100 3 150 3 | 125 3 | onsuitdble 4 8 unsuitable
2 | ever6skgupto 75kg 125 31 128 3 200 3 {150 3 | unsuitable 3 6 12
3 over 75 kg up to 100 kg 150 3 150 3 225 3 175 3 | unsuitdble 2 4 10
4 | over 100 kg 225 3| 200 3 225 3 (250 3 | unsuitable 2 4 10
Power rammer Mass:
1 100 kg up to 500 kg 150 4 | 150 imsuitable 200 4 | unsuitable 5 ] unsuitable
2 | ever50Bkg 275 8| 275 12| unsuitable 400 4 | unsuitdble 5 3 14
Dropping-weight Mass of rammer over 500 kg
compacter weight drop:
1 | overlmupte2m 600 4 | 600 8 | 450 2 | umsuiteble unstiitable nsuitable umsuitable unsuitable
2 | everZm 600 2| 600 8 unstitable unsuitable wmstiftable unsuitable msuitble tmsuitable
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Series 600

Volume 1
Specification for Highway Works Earthworks
TABLE 6/4: Method Compaction for Earthworks Materials: Plant and Methods (Method 7)
(This Table is to be read in conjunction with sub-Clause 612.10)
Type of Compaction Plan{ Refl Category Method 7
No. N for N for
D =150 mm D =250 mm
Smooth wheeled roller Mass per metre width of roll:
(or vibratory rolier 1 over 2100 kg up to 2700 kg vnsuitable unsuitable
operating withont 2 over 2700 kg up to 5400 kg unsuitable unsuitable
vibration) 3 over 5400 kg 12 unsuitable
Crid roller Mass per metre width of roll:
1 over 2700 kg up to 5400 kg unsuitable unsuitable
2 over 5400 kg up to 8000 kg 16 unsuitable
3 -| over-8000 kg 8 unsvitable
Deadweight tamping roller Mass per metre width of rolt:
1 over 4000 kg up to 6000 kg 4 8
2 over 6000 kg 3 6
Pnenmatic-tyred roller Mass per wheel:
1 over 1000 kg up to 1500 kg unsujtable unsuitable
2 over 1500 kg up to 2000 kg 12 unsuitable
3 over 2000 kg up to 2500 kg 6 unsuitable
4 over 2500 kg up to 4000 kg 5 unsuitable
5 over 4000 kg up to 6000 kg 4 16
6 over 6000 kg up to 8000 kg unsuitable 8
7 over 8000 kg up to 12000 kg unsuitable 4
8 over 12000 kg unsuitable 4
Vibratory tamping roller Mass per metre width of vibrating rolk:
1 over 700 kg up to 1300 kg unsuitable unsuitable
2 over 1300 kg up to 1800 kg unsuitable unsuitable
3 over 1800 kg up to 2300 kg 16 unsuitable
4 over 2300 kg up to 2900 kg 12 unsuitable
5 over 2900 kg up to 3600 kg 10 unsuitable
6 over 3600 kg up to 4300 kg 8 16
7 over 4300 kg up to 5000 kg 7 14
8 over 5000 kg 6 12
Vibratory toller Mass per metre width of vibrating rolk:
1 over 270 kg up to 450 kg unsuitable unsulitable
2 over 450 kg up to 700 kg wnsuitable unsuitable
3 over 700 kg up to 1300 kg unsuitable unsuitable
4 over 1300 kg up to 1800 kg unsuitable unsuitable
5 over 1800 kg up to 2300 kg 12 unsuitable
6 over 2300 kg up to 2900 ke 10 unsiitabls
7 over 2800 kg up to 3600 kg 10 unsuitable
8 over 3600 kg up to 4300 kg 8 unsuitable
9 over 4300 kg up to 5000 kg g unsuitable
10 over 5000 kg 6 12
Vibratory plate compactor Miass per m” of base plate:
1 over 880 kg up to 1100 kg unsnitable unsuitable
2 over 1100 kg up to 1200 kg unsuitable unsuitable
3 over 1200 kg up to 1400 kg unsuitable unsuitable
4 over 1400 kg up to 1800 kg 10 nnsuitable
5 over 1800 kg up to 2100 kg 8 unsuitable
6 over 2100 kg 6 unsuitable
Vibro-tampsr Mass:
1 over 50 kg upto 65 kg unsuitable unsuitable
2 over 65 kpupto 75 kg unsuitable unsuitable
3 over 75 kg up to 100 kg unsuitable unsuitable
4 over 100 kg g8 unsuitable
Power rammer Mass:
1 100 kg up to 500 kg 8 unsuitable
2 over 500 kg 6 10
Dropping weight compactor Mass of rammer over 500 kg
height drop:
1 over lmupto2m unsuitable uasuitable
2 over2 m upsuitable unsuitable
66
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