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Skipton Properties Ltd., are proposing the redevelopment of a site, located at Victoria Mill in Sabden,
Lancashire. The site currently comprises the former Victoria Mill complex and a small historic
reservoir, with Sabden Brook culverted beneath the Mill building through the centre of the site.

The development proposal comprises the construction of approx. 35 No. Residential properties with
associated gardens, parking spaces and access roads, along with the conversion of part of the
existing Mill building within the north-eastern area of the site into 3 No. Residential dwellings.

PWA Geo-Environmental Brief and Objective

A Geo-environmental Assessment for the site was initially undertaken by RSK in 2010. A Phase 1
preliminary risk assessment was undertaken by PWA Geoenvironmental Ltd., in July 2017 . PWAG
were subsequently commissioned by Skipton Properties, to undertake a Phase Il Geo-environmental
Assessment for the site. The overall objective of the review was to determine the presence and
likely extent of any potential environmental liabilities associated with the current and past uses of
the site, with respect to the proposed residential development and provide a preliminary
geotechnical assessment of the site, as well as to satisfy the local planning authority and provide
information on substructure design.

Site History

Historical maps dating from 1848 indicate that at this time the northern area of the site was
developed with a commercial Mill building and a reservoir/Mill Pond located in the north-western
area of the site; with the southern area of the site undeveloped. By 1893 the majority of the site
was shown to be occupied by Victoria Mills, with a Mill Pond in the northern area and a small
reservoir located within the southwestern corner of the site and by 1911 a chimney is also recorded
on-site (associated with Victoria Mills). Historic maps dating from 1970 show the Mill Pond within
the north is no longer recorded and an electric substation is denoted adjacent to the eastern
boundary of the site. The site has recently been utilised by Marbill Developments Ltd with the yard
area to the south utilised by Castle Sheet Metal Works.

A summary of the Phase Il Assessment is provided in the following table; this brief summary should
not be assumed to represent a complete account of all the potential geo-environmental issues that
may exist at the site. As such it is strongly recommended that the report be read in its entirety.

Subject Remarks

The northern and central areas of site are currently unused and occupied by a vacant Mill building.

LIRS The southern yard area is currently used for storage by Castle Sheet Metal Works.

North-Whalley Road with residential properties beyond.

Adjacent land | East-Watt Street with commercial/residential premises beyond.
uses South ~Castle Sheet Metal Works with residential premises beyond.
West =Small reservolir with open fields beyond.

The Enviracheck Report states that the site is within an area that may be affected by Coal Mining
activities, however, the Coal Authority Interactive Map Viewer shows that there are no mine

Mining entries, coal seams or historical workings within 2.5km of the site. The risk from shallow coal
mining is therefore assessed as very low.
. N - - th PR ) .
Site Works Site investigation works were undertaken on the 14 September 2017 and initially comprised

seven trial pits, to depths of up to 2.4m bgl, A second phase of site investigation was undertaken
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on the 23rd October and comprised five window sample boreholes to a depth of 4.0m bgl, with
ground gas/groundwater monitoring wells installed in four window sampie borehole locations to
allow ground gas and groundwater monitoring. Additional monitoring and chemical testing of
surface and groundwater was also undertaken following the identification of NAPL within historic
boreholes onsite.
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| Ground

Conditions
Encountered

The ground conditions were generally found to comprise Made Ground over superficial drift
depaosits, comprising alluvium over glacial till and weathered bedrock.

In the northermn/north-western area of the site, Made Ground was encountered from ground level
to depths of between 1.5 and 2.1m bgl, and typically comprised a slightly clayey sandy GRAVEL.
Gravel was of brick, sandstane, and tiles {including asbestos cement tiles} with very occasional
fragments of metal wire and glass.

In the central area of the site (within the footprint of the Mill building) Made Ground was generally
encountered to depths of 0.4 m bgl, {although the historic investigation undertaken by RSK
recorded Made Ground up to depths of 2.20m bg! within the central area this was not confirmed
by the PWAG investigation). The Made Ground generally comprised dark grey ashy sandy gravel
or slightly sandy gravel, with gravel of clinker, limestone and brick fragments and a hydrocarbon
odour noted in WSD2. In the south of the site Made Ground was encountered from ground level
to depths of between 0.3 and 1.20m bgl and typically comprised a dark grey gravel of limestone,
brick fragments and clinker underlain by either a creamy brown slightly clayey sand or a dark grey
to greyish brown sandy gravel of clinker, brick, sandstone and fine coal.

In the northern/north-western areas of the site, soft to very soft alluvium (Mil! pond sediments)
was encountered beneath the Made Ground at depths of between 1.5 and 2.1m bgl and proven
up to a depth of 3.20m bgl in WS01. The Aliuvium generally comprised a grey soft to very soft
organic silty clay and an associated hydrocarbon odour was noted in TPO2 and WS01. in the
central area of the site (within the footprint of the historic Mill building) Alluvium was
encountered beneath the Made Ground at depths of 0.4m and proven up to 2 depth of 2.40m bgl
in WS02 and generally comprised a brown slightly gravelly to gravelly sandy CLAY or wet slightly
gravelly to gravelly SAND or very sandy GRAVEL. Alluvium was not encountered within the
southern area of the site.

In the southern area of the site only Glacial Till was encountered directly beneath the Made
Ground at depths of between 0.3 and 1.20m bgl and proven to depths of 2.70m bgl. The Glacial
Till typically comprised a soft to firm brown slightly sandy gravelly CLAY, underlain by a firm to
stiff orangish brown and greyish brown sandy slightly gravelly clay.

Weathered bedrock {Sabden Shales) was generally encountered beneath the Glacial Till at depths
of between 2.10 and 3.20m bgl and proven to a depth of 4.0m in WS01. The weathered bedrock
generally comprised a firm to stiff or stiff greyish brown sandy gravelly CLAY with gravel and
cobbles of mudstone and sandstone.

Contamination
{Human Health}

Three samples {between depths of 0.2m and 1.9m bgl} returned elevated concentrations of Lead.
Two samples were collected from the north-western area of the site, one of which relates to Mill
Pond sediments (TPOL at 1.9m bgl), with the other exceedance relating to material sampled from
WS03 - in the vicinity of the former suspected gasometer area.

One sample of Alluvium (Mill Pond sediments) taken from TPO1 at 1.9m bgl also returned elevated
concentrations of €16 — €21, and C21 -C35 Aromatic Petroleum Hydrocarbon species and an
elevated concentration of zinc compared to the zinc GAC for plant life.

Two samples of Alluvium (Mill pond sediments) returned elevated concentrations of PAH
including Benzo(a)pyrene, Benz{a)anthracene, Benzo(b}flucranthene, Chysene, Dibenz(a,h)
anthracene and Indeno(1,2,3,cd)pyrene. Elevated concentrations of PAH were also identified in
shallow Made Ground within the north-western area of the site {TPO3 at 0.2m bgl) and alluvium
underlying the Mill building (W503 at 0.7m bgl}.

Two samples taken from Made Ground in the north-western area of the site (TPO1 at 0.6m and
TPO3 at 0.2 — 0.2m bgl) returned a positive asbestos identification (identified as Fibres/Clumps of
Chrysotile) with concentrations of 0.005% and 0.002% respectively. In addition, a sample of
suspected ACM (tiles) obtained from trial pit TPO3 at 1.4m bgl was also sent for Asbestos testing
and was subsequently confirmed as Chrysotile cement/insulation.
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In addition to the above Non Agqueous Phase Liquids (NAPL-comprising Qil/creosote type
contamination} was encountered during groundwater monitoring of historic boreholes {\WS05
and W504) within the former Mill building. Additionai groundwater monitoring was subsequently
undertaken to assess the potential risk to controlled waters.

Contamination
{Plant Life)

One sample (Mill Pond sediment) returned a slightly elevated concentration of Zinc (390mg/kg)
compared to the GAC for plant life of 300mg/kg. Following the installation of a clean cover system
the risk to plant life is likely to be negligible.

Controlled
Waters

Minor groundwater seepages were noted within the Made Ground and shallow sofls onsite, and
subsequent groundwater monitoring recorded shallow groundwater between 0.89 and 1.9m bgl
associated with the Alluvium sands and gravels.

Although chemical testing of groundwater was not initially scheduled as part of the Phase 2
investigation, NAPL (comprising Oilfcreosote type contamination) was recorded during
groundwater monitoring of historic boreholes within the former Mill building and accordingly
additional chemical testing of groundwater was undertaken to assess the potential risk to
controlled waters. The results of the groundwater analysis indicate that there are locally elevated
concentrations of organic hydrocarbon contaminant species within shallow groundwaters
underlying the site, although the majority of determinands analysed were below the detection
limit of the laboratory.

The Secondary A Aquifer underlying the site is classified as having Good Chemical status, with low
permeability Glacial Till overlying the aquifer limiting vertical migration of potential contaminants.
Accordingly, the site is not considered to present a significant risk to groundwater. The Sabden
Brook watercourse is currently culverted within the central area of the site. Additional surface
water monitoring was also undertaken to assess the risk to Sabden Brook and showed no
significant difference in water quality between upstream and downstream samples indicating that
the subject site is not having a detrimental impact on the water quality of the culverted
watercourse {Sabden Brook).

Ground Gas

It was considered from the evidence available that the gas generation potential at the site would
be low to moderate. This was based on the site being underlain by deep areas of Made Ground,
{up to 2.1m thick), underlain by Alluvium and Glacial Till deposits and the historical presence of a
Mill Pond. Given the residential end-use of the site, the sensitivity of the development was
considered to be high,

Accordingly, the gas monitoring programme in accordance with CIRIA C665 was scheduled to
comprise nine return visits over a six month period once the site works were completed. Results
will be provided in a ground gas addendum following completion of the monitoring programme.

Site Preparation
Works

Apart from the undulating ground within the northwest of the site {associated with the historic
mill pond) site levels are currently relatively ievel within the central and southern areas of the
site, although the southern area of the site sits at a higher elevation (from 140m within the central
area to 143.0m in the south of the site). It is anticipated that finished floor levels will be between
approximately 141.8m and 143.3m AoD; and therefore upfilling works are likely to be required in
the central and northern areas. Accordingly, it is recommended that an Earthworks Strategy is
developed for the site prior to any works starting.

Miner groundwater seepages were encountered during the site works and monitoring
undertaken to date, has recorded groundwater levels between 0.89 and 1.9m bgl. As such it is
envisaged that at shallow depths (<2m bgl) any groundwater seepages will be minor, and may be
controlled by sump pumping methods. However, below 2m more significant groundwater ingress
may be encountered and a dewatering spedialist contractor may be required.

A number of trial pit excavations were noted to be slightly unstable and shallow buried
obstructions were encountered in localised areas, including a historic culvert encountered in the
northern area of site and a sandstone wall (possible relic foundation) within the eastern area. It
is recommended that the historic culvert is surveyed and either diverted/culverted {if it is live) or
grubbed out and filled with suitably compacted granular fill (if it is no longer in use or required).
It is envisaged that the excavation of shallow soils may present some difficulty for smaller plant
and equipment, and the provision of a breaker is likely to be required. It is recommended that no
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site personnel enter any trenches unless there is adequate support and this has been assessed by
a competent person.

=

Floor Siab

We understand that an Insulslab Floor slab solution is the clients preferred floor slab solution. An
nsulslab’ solution could be constructed on vibro-treated Made Ground, engineered granular fill,
or re-engineered soils to achieve Insulslab specifications.

;
|
|
|

|
|
|
| Foundation
Solutions

|
|
|

Skipton Properties preferred foundation solution is a insulslab Raft.

in the north-western area of the site very soft to soft compressible alluvium soils have been
recorded to a maximum depth of 2.70m bgl, and it is recommended that a piled foundations
solution is adopted to transfer loads down to more competent strata, as the excavation and
replacement of the weak, compressible soils with granular fill is unlikely to be economical.

In the central area of the site {(within the Mill building footprint) where Made Ground has generally
been recorded to depths of 0.4mbgl. Given the relative density of the Made Ground and
underlying alluvium and the requirement for significant upfilling works it is anticipated that an
insulslab raft solution can be adopted subject to the works being undertaken to achieve a suitable
end specification, to be agreed with the Insulslab foundation designer.

In the southern area of the site, where the top of the Glacial Till and/or weathered bedrock is
currently between 0.3m and 0.8m below the current ground level, insulslab raft foundation can
be adopted within the firm to stiff orangish brown to greyish brown slightly sandy to sandy slightly
gravelly to gravelly CLAY where an allowable bearing capacity of 100kN/m2, can be adopted for
foundation design which should limit total settlement to less than 25mm. A minimum foundation
depth of 0.9m is required and the Glacial Tili should be excavated and replaced with granular fill.
Further deepening of foundations may be required locally where foundations are within the zone
of influence of existing trees in accordance with Chapter 4.2 of NHBC Standards. The clays present
on-site range from low to medium volume change potential, and where present within the zone
of influence of foundations, a minimum foundation depth of 1.25m below existing site levels is
recommended for residential properties. In addition, the influence of proposed shrub planting on
foundation depths should be considered, in accordance with NHBC Standards.

!
|
]
]

Roads
Paved Areas

and

it is considered likely a CBR of 5% will be achievable over the majority of the site, (with the
exception of the northwest and southwest areas of the site where a CBR of less than 2.5% is likely}
and can be used for preliminary design, subject to in-situ testing during construction. Where the
CBR is found to be less than 2.5%, the sub-grade may be unsuitable for both the trafficking of site
plant and as support for a permanent foundation, without improvement works being undertaken.
Improvement works should be carried out in accordance with DMRB IAN 73/06 Rev 1 Chapter 5.

Sulphate Class

—— ——

The results of sulphate concentrations and pH values presented in Section 7.3 suggest a Design
Sulphate Class of DS-1 and ACEC Class of AC-1 for the Made Ground and Glacial Till shallow soils.
For the Alluvium recorded within the north/north-western area of the site (encountered between
1.5 and 2.40m bgl) the sulphate and pH results suggest a Design Sulphate Class of DS-2 and ACEC
Class of AC-2.
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This report has been prepared for the sole use and reliance of Skipton Properties Limited (the Client)
named above and cannot be relied upon by any other parties without the express written
authorisation of PWA Geo-Environmental Ltd. Any unauthorized third party relies on this report at
their own risk and the authors owe them no duty of care.

The report presents observations and factual data obtained during our site walkover, along with
information reviewed during the desk study, and provides an assessment of geo-environmental
issues with respect to information provided by the Client regarding the site. Further advice should
be sought from PWA Geo-Environmental Ltd should the site be redeveloped.

The report should be read in its entirety, including all associated drawings and appendices. PWA
Geo-Environmental Ltd cannot be held responsible for any misinterpretations arising from the use
of extracts that are taken out of context.

The findings and opinions conveyed in this report (including review of any third party reports) are
based on information obtained from the sources listed, which PWA Geo-Environmental Ltd
understands are reliable. All reasonable skill, care and diligence has been applied in examining the
information obtained. However, PWA Geo-Environmental Ltd accepts no responsibility for
inaccuracies in the data supplied or for opinions based on any such inaccurate data.

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

PWA Geo-Environmental Ltd reserves the right to amend their conclusions and recommendations
in the light of further information that may become available.
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PWA Geo-Environmental Ltd (PWAG), have been commissioned by Skipton Properties Ltd. to
carry out a Phase Il Geo-Environmental assessment of the former Victoria Mill Complex
located to the south of Whalley Road, and to the west of Watt Street in Sabden, Lancashire.
The site has recently been utilised by Marbill Developments Ltd with the yard area to the south
utilised by Castle Sheet Metal Works. It is understood that the proposed development
comprises approx. 35 No. residential properties with associated, gardens, access roads and
parking areas along with the conversion of the existing Mill building within the north-eastern
area of the site into 3 No. Residential dwellings.

A Phase 1 desk based preliminary risk assessment has been previously undertaken by PWA
Geoenvironmental Ltd. (Ref: 17140/GR/01, July 2017) and it is recommended that report is
read in conjunction with this report. Although, a summary of the Phase 1 report is provided in
the subsequent sections of this report.

The objectives of this Phase Il investigation are to assess the ground conditions at the site, to
provide a preliminary assessment for potential contamination and provide geotechnical
recommendations and geotechnical design parameters for the proposed development.

The Phase Il assessment includes:
* Intrusive investigation to assess the ground conditions.
¢ Chemical Laboratory Testing.
* Geotechnical Laboratory Testing.
* Geo-environmental Risk Assessment.
* Geotechnical Assessment.
* Ground gas and groundwater monitoring

General notes and limitations relevant to all PWA Geo-Environmental Ltd preliminary
investigations are described in the Foreword. These should be read in conjunction with this
report. The text of the report draws specific attention to any modification to these procedures
and to any other special techniques employed.

Standard definitions, procedures and guidance are contained within Appendix A, which
includes background, generic information on assessment of the site's environmental setting.
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The site location is shown on Drawings No. 17140-G-150, and is presented in Appendix B to
this report. Site details are summarised in Table 1 below.

Tabie 1. Site Details

Detail Remarks |

Location Watt Street, Sabden BB7 SED J.'

NGR NGR 377586, 437259 |

Area Approx.11,700m?{~1.7 Ha) 'I

Known services Communications, electric. The positions of other services are currently unknown. It is ’
recommended that a full utilities survey is undertaken prior to the commencement of |
any site works.

2.2 Site Reconnaissance

A site reconnaissance was undertaken on 11% july 2017; cbservations are su mmatised in Table
2 and below. In addition, site photographs are provided in Appendix C.

Access to the north-eastern area of the site is provided from a gated entrance located off Watt
Street which leads onto a small yard area, and the main entrance to the Victoria Mill building.
A smaller stone Mill building (understood to be housing an electric sub-station) is located
immediately adjacent to the south of the access gate onto Watt Street. The majority of the
ground surface within this area is covered by stone setts/cobbles, with a partly demolished.
chimney located within the central area of the site.

The entrance door to Victoria Mill leads through an office area into a large warehouse building
with asbestos cement corrugated sheet roofing. Areas of the warehouse building roof were
noted to be in a general state of disrepair. A second entrance/door leads from the northern
perimeter of the Victoria Mill warehouse to another small yard located to the north
/northwest of the Victoria Mill complex. A number of trees, weeds and shrubs were noted
within the western area of the yard, alongside Sabden Brook which is culverted under the
Victoria Mill building before flowing to the west. The ground within the north-western area
was noted to be soft underfoot and anecdotal evidence suggests that mechanical excavators
had difficulties traversing this area of the yard — due to soft areas of ground {possible historic
reservoir area).

A farge yard area also occupies land to the south of the Victoria Mill complex, and to the north
of Castle Sheet metal works. This yard area can be accessed via a second entrance further to
the south on Watt Street. The yard is also enclosed by high stone walling and is currently
covered by either concrete hardstanding or gravel hardcore, with scrub/vegetation within the
far western area of the yard — adjacent to the western perimeter wall. A smal!l historic
reservoir is understood to be located further {to the west), beyond the western perimeter of
the yard, however access to this area was not available due to the high stone walling and
dense vegetation currently within this area.

No significant evidence of contamination was noted onsite.
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Table 2. Site Reconnaissance Findings

Feature Remarks
Current Access Vehicle and pedestrian access via gate, accessed off Watt Street.
Topography The site sits at an elevation of between 140m and 143m AQD, with the elevation

decreasing towards Sabden Brook in the central/ northern area of the site.

Surrounding land uses North-Whalley Road with residential properties beyond.
East-Watt Street with commercial premises beyond.

South —Caste Sheet Metal with residential premises beyond.
West —Small reservoir with open flelds beyond.
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RO1

A Geo-Environmental Site Assessment was previously undertaken by the RSK group in 2010
and a summary of the findings is provided below.

The assessment previously undertaken by RSK involved a preliminary risk assessment based
on a site walkover and a review of published data including historic maps, along with intrusive
site investigation works.

The preliminary risk assessment identified a number of potential pollutant linkages including
ground gas migration from a number of potential sources, the potential for Made Ground
across the site and potentially contaminated soils associated with potential onsite and off-site
sources identified by the RSK review.

The site investigation works were undertaken in June 2010 and comprised of four No. cable
percussive boreholes, eleven window sample horeholes, and eight trial pits, along with in-situ
testing and sample collection for geotechnical and chemical laboratory testing. Monitoring
wells were also installed to allow for ground gas and groundwater monitoring. The RSK geo-
environmental site assessment report provides a detailed description of the ground conditions
encountered which are summarised below:

Ground conditions

Made Ground was encountered in all exploratory hole locations to a maximum depth of 3.70m
bgl in BHO1.

Boulder clay was encountered in BHO1, BHO2 and BHO3 and in all window sample locations
except WS02 and all trial pits except TPO6. In addition to this WS04, TPO7 and TPO8
encountered a sand or sand and gravel between 1.10 and 3.00m representing the alluvium
deposits associated with Sabden Brook. Bedrock was not encountered in any of the
exploratory holes.

Geotechnical Assessment

Geotechnical Laboratory testing show that the clays are classified as having a Low Shrinkability
and that foundations should be placed at a minimum depth of 0.75m below existing or final
ground level {whichever is lower). The foundation depths in the vicinity of trees shrubs may
need to be deepened to comply with requirements of NHBC Standards Chapter 4.2, building
near trees. The RSK report recommends that foundations are taken down through any Made
Ground to the underlying clay and designed to a net allowable bearing pressure of 125kN/m?,

The results of Sulphate and pH testing undertaken as part of the RSK geo-environmental
assessment suggests Design Sulphate Class of DS-1 and ACEC Class of AC-1.

Chemical Contamination Assessment

Some evidence of contamination was encountered in a number of exploratory holes
undertaken as part of the RSK assessment. In TPO1 a seepage and associated hydrocarbon
odour and oily sheen was encountered at 1.20m bgl on the southern face of the trial pit, a
slight hydrocarbon odour was noted in TP04 between 0.7 and 1.40m bgl, WS05 encountered
an orange brown oily/ creosote like substance between 1.10 and 2.20m bgl, which was also
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encountered in WS08, and in groundwater samples collected from WSO05. The main findings
of the contamination assessment are detailed below:

* An assessment of chemical results against the GAC for a residential with plant uptake
end use show all metal contaminant concentrations are below the respective GAC -
apart from Arsenic in TP0O6 at 0.70m bgl.

¢ Chemical assessment shows that {apart from Anthracene and Acenaphthene) the PAH
USgs confidence level concentrations of the soils tested are generally above the GAC
for a residential end-use. Results highlight two potential hotspots associated with
WS05 and TPO6.

® An assessment of the TPH chemical results show that all US95 confidence level
concentrations of the soils are below the GAC for a residential end-use -except for
aliphatic hydrocarbons C8 to €16, aromatic hydrocarbons C9 to C35, and Benzene in
WS05. Results indicate four potential hotspots around WSO05, TPO4, TPO6 and TPO7.

* Five groundwater samples were collected and sent for chemical testing as part of the
RSK investigation. Results showed a slight exceedance for zinc and copper when
compared to the EQS for freshwaters, however the EQS target values are dependent
on hardness which was not assessed as part of the RSK investigation. Accordingly RSK
recommend that the hardness of Sabden Brook is tested as part of any future works
to enable the correct assessment/interpretation of chemical results.

Groundwater

Groundwater monitoring recorded groundwater levels between 138.76m AOD and 139.89m
bgl.

Ground Gas Assessment

The initial two rounds of ground gas monitoring undertaken by RSK recorded a maximum
methane concentration of 0.1 % v/v, a maximum carbon dioxide concentration of 2.5% v/v
and a minimum oxygen concentration of 2.6 % v/v, with a maximum flow rate of 2.4 I/hr.
Based on the highest monitoring results a GSV for CO; of 4.56 was calculated by RSK {it should
be noted that PWAG considers there to be a numerical error in the RSK calculation and the
actual GSV should be 0.0456 for CO,), and the site was subsequently classified as Green and/or
Characteristic Situation CS1. However only two rounds of the RSK ground gas monitoring data
were provided and no RSK ground gas addendum has been made available.

Conclusions and Recommendations

The RSK geo-environmental assessment report concluded by recommending that the four
potential hotspots and associated impacted soils should be removed as part of the
development works, along with validation works undertaken to confirm that the
contaminated soils have been removed.

A number of contaminant concentrations within shallow soils/Made Ground were found to be
above the GAC for water supply pipes and RSK considered it likely that Protectaline water
supply pipes would be required for any redevelopment on-site. In addition, RSK recommended
that soil samples were tested for leachable metals, PAH and TPH to assess any potential
impact on controlled waters.
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3.3

e
21! 1

The BGS 1:50,000 scale geological map indicates that the central/southern area of the site is
directly underlain by Giacial Till, which generally comprise firm to stiff clay and sandy clays,
with Alluvium comprising clay, silt, sand and gravel indicated in the central and nerthern areas
of the site {in the vicinity of Sabden Brook). These superficial deposits are underlain by the
Sabden Shales which comprise interbedded Mudstone and Siltstone.

There are no Historical borehole logs held by the British Geological Survey in the vicinity of the
site. The RSK investigation generally confirmed the published geology.

0

According to Environment Agency data the solid strata beneath the site have been designated
as a Secondary A Aguifer, which are defined as permeable layers capable of supporting water
supplies at a local rather than strategic scale and in some cases forming an important source
of base flow to rivers. The Superficial deposits are designated as Secondary Undifferentiated
Aquifer. In most cases this means that the layer in question has previously been designated as
both minor and non-aquifer in different locations due to variations in the rock type.

The site is not shown to lie within a Groundwater Source Protection Zone (SPZ).

Given the topography of the surrounding area and the location of surface water features it is
assumed that the local groundwater flow will be towards the west, in the general direction of
Sabden Brook and the River Calder.

Reference to the Environment Agency web site shows the Groundwater Body/Bodies beneath
the site are classified as having Good Quantitative Quality and Good Chemical quality.

Hydrology

The nearest surface water feature is Sabden Brook which flows from east to west and is
culverted beneath the Victoria Mill building complex, along with an unnamed watercourse
which flows from the north and is culverted beneath Whalley Road prior to converging with
sabden Brook. The combined watercourse then flows towards the west/southwest and in the
general direction of the River Calder which is located approx. 4km to the southwest of the site.

Reference to the Environment Agency web site shows the surface waters within the vicinity
of the site (Sabden Brook) are classified as having Good Ecological quality and Good Chemical
Quality.

The northern area of the site is designated by the Environment Agency database as being
located in a Flood Zone 3 {which indicates that the site has a 1 in 100 annual probability of
flooding), with the southern area of the site designated as being located within a Flood Zone
1 {less than 1 in 1000 annual probability of flooding). It is understood that a Flood and
Geomorphology Risk Assessment (Ref: RLTFP07-08) has been undertaken by the River Ribble
Trust, although there is no date on the report.

No further consideration of flood risk is undertaken in this report. it is recommended that
specialist flood risk advice is sort with regards to surface waters, drainage and flooding.
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3.6

The risks associated with the ground gases methane (CHs) and carbon dioxide (CO2) are
assessed using BS 8485:2015 (Ref. 1) guidelines from CIRIA 665 (Ref. 2) and the NHBC (Ref. 3).

Current UK best practice guidance suggests that the ground gas assessment and
characterisation for a site is dealt with separately for different types of development. In the
above guidance:

* ‘Situation A’ covers all forms of development {residential and industrial/commercial
developments}, other than low rise residential development; and

* ‘Situation B’ is defined as the specific development of low-rise {one to three storeys in
height) housing with beam and block floors, vented sub-floor void and gardens.

The development proposals require consideration of Situation A.

From the available evidence, it is considered that the gas generation potential at the site will
be low to moderate. This is based on the site being potentially underlain by deeper areas of
Made Ground and Alluvium soils {associated with historic reservoir onsite), with Glacial Till
deposits anticipated directly beneath this ground, a watercourse passing through the site and
historic commercial/industrial activities previously undertaken onsite. Given the residential
end-use of the site, the sensitivity of the development is considered to be high.

The Envirocheck report records that the site is in a lower probability Radon area where the
maximum Radon Potential is between 1 - 3% of homes above the action level. The
corresponding BRE guidance document (Ref. 4) indicates that no radon protection measures
are required for developments or the construction of new dwellings undertaken in this area.

Unexploded Ordnance

In general accordance with CIRIA report C681 (Ref. 5) a non-UX0O specialist screening exercise
has been carried out for the site. The Zetica Unexploded Bomb Risk Map (Lancashire) indicates
the site to be in an area of ‘Low’ Risk. In such cases Zetica advise that further action to mitigate
the risk is considered prudent, although not essential.

The site is located in a designated ‘Area of Outstanding Natural Beauty’, with an area of
Ancient Woodland located approx. 690m to the Southwest of the site. There are no recorded
ecological sensitive sites which have been identified within 1 km of the site.

Japanese Knotweed is an invasive non-native plant species. Guidance on the management of
Japanese Knotweed on development sites is given in the Environment Agency’s code of
practice {2001; Ref. 6). The presence or absence of Japanese Knotweed requires assessment
by a specialist survey and is beyond the scope of this report, although no evidence of its
presence was noted during the site walkover.
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The sensitivity of each of the identified receptors in the vicinity of the site to potential

contamination sources are summarised in Table 7.

Table 7. Sensitivity of Environmental Receptors in the Vicinity of the Site

Receptor Type i Receptor(s) Sensitivity Reasoning

E The Secondary A Aquifer underlying the site is |

I classified as having Good Chemical status.

Secondary Aquifer Low- However, the site is not located in a source
{at depth) Moderate protection zone and low permeability Glacial Till |
and/or Mudstones are anticipated to overlie the |
Groundwater aquifer, J
Seconda l
Undifferentlr:ted Designated as both minor and non-aquiferin |
! Aquifer Low different locations due to variations in the rock I
i e. Hydraulic continuity likely to be limited. |
| (Superficial deposits) VR 2 v kel E
I Sabden Brook located onsite, locally culveried !
Surface Water Sabden Brook Moderate and classified as good potential with respectto |
| ecological status. IE
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4.2

4.3

4.4

In consideration of the preliminary conceptual site model, plausible potential pollutant
linkages were identified and formed the basis and justification for the intrusive site
investigation works subsequently undertaken. The rationale is summarised below.

The principal objectives of the study were to examine the ground conditions, provide a
preliminary assessment of the environmental liabilities and to determine whether the site is
suitable for the proposed development. The site investigation layout was designed to
investigate the whole site, and to target specific features identified from a review of the sites
history.

The exploratory hole locations are shown on Drawing 17140-G-152.

Chemical Testing

Nine soil samples from the Made Ground and underlying superficial deposits (Alluvium and
Glacial Till) were collected and sent to Chemtest for chemical analysis. Each sample was
analysed for a suite of determinands including heavy metais and organic compounds,
including phenols, speciated PAH and Asbestos screening, with selected samples scheduled
for TPH-CWG and asbestos quantification undertaken on any samples returning a positive
asbestos identification . One additional sample of Made Ground (suspected asbestos tile) was
also sent for Asbestos identification.

Geotechnical Testing

In total, ten samples were collected from the Made Ground and underlying natural Deposits
and sent to Professional Soil Laboratories (PSL) in Doncaster for Atterberg tests and to DETS
for 2:1 Water Soluble Sulphate and pH Testing.

Ground Gas monitoring

It is judged from the available evidence that the gas generation potential at the site is low to
moderate, due to the potential for Made Ground, organic contaminants, Alluvium and organic
soils associated with the infilled mill ponds and watercourse {Sabden Brook) passing through
the site. The sensitivity of the development is considered to be high, on account of the
development comprising residential properties, in line with C665.

The idealised monitoring frequency is 9 -12 No. visits over 6 months (after Wilson et al 2005),
Therefore, an initial monitoring period of 9 No. visits over & months, will be conducted.
Depending on the concentrations recorded, additional monitoring may be required upon the
completion of this programme.
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5.2

53

The BGS 1:50,000 scale geological map indicates that the majority of the site is directly
underlain by superficial deposits denoted as Glacial Till {which generally comprises clay and
sandy clays) and alluvium {comprising clay, silt, sand and gravel) indicated in the northern and
central areas of the site -in the vicinity of Sabden Brock. These superficial deposits are
underiain by the Sabden Shales which comprise interbedded Mudstone and Siltstone.

Site Works

The initial site investigation works were undertaken on the 14% September 2017 and
comprised seven trial pits, excavated to a depth of 2.4m bgl. A second phase of site
investigation was undertaken on the 23" October and comprised five window sample
boreholes to a depth of 4.0m bgl with ground gas/groundwater monitoring wells installed in
four window sample borehoie locations to allow ground gas and groundwater monitoring of
the Made Ground and underlying Alluvium and Mill pond sediments.

Additional monitoring and chemical testing of surface and groundwater was also undertaken
following the identification of NAPL within historic boreholes onsite.

The trial pits and window sample boreholes were logged by an engineering geologist in
general accordance with BS 5930:2015 (Ref. 7) and Eurocode 7 (Ref. 8) requirements, with
representative samples being taken for chemical analysis and geotechnical testing. Samples
were taken stored and transported in general accordance with BS 10175:2011 (Ref. 9).

The trial pit logs are provided in Appendix C, chemical analysis results are provided in Appendix
D and the geotechnical laboratory results are provided in Appendix E.

Ground Gas Monitoring

To date one out of nine monitoring visits have been undertaken to monitor ground gas
concentrations and groundwater levels within the installed monitoring wells. The ground gas
monitoring undertaken to date has recorded a maximum concentration of carbon dioxide of
0.6% v/v, a maximum concentration of methane of 0.0 % v/v and a minimum concentration
of oxygen of 19.6%. No positive flow measurements have been recorded. A further eight visits
will be undertaken, and resuits provided separately in a ground gas addendum report
following completion of the ground gas monitoring programme.

10
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Ground conditions encountered across the site generally reflect the published geology and
those previously recorded by RSK in 2010.

Made Ground was generally encountered across the site from existing ground level and/or
beneath hardstanding. In the northern/north-western area of the site, Made Ground was
encountered from ground leve! to depths of between 1.5 and 2.1m bgl, and typically
comprised a slightly clayey sandy GRAVEL. Gravel was of brick, sandstone, tiles (including a
number of asbestos cement tiles in TP03} with occasional fragments of metal wire and glass.

In the central area of the site (within the footprint of the Mill building) Made Ground was
generally encountered from ground level to depths of 0.4m bgl (although the historic
investigation undertaken by RSK recorded Made Ground up to depths of 2.20m bgl within the
central area, this was not confirmed by the PWAG investigation). The Made Ground generally
comprised dark grey ashy sandy gravel or slightly sandy gravel, with gravel of clinker,
limestone and brick fragments with a hydrocarbon odour noted in WS02.

In the southern area of the site, the Made Ground was encountered from ground level to
depths of between 0.3 and 1.20m bgl and typically comprised a dark grey gravel of limestone,
brick fragments and clinker underlain by either a creamy brown slightly clayey sand or a dark
grey to greyish brown sandy gravel of clinker, brick, sandstone and fine coal with rare
fragments of tile, plastic and metal pipe.

Shallow buried obstructions were encountered within the Made Ground in the northern area
of the site, including a historic sandstone culvert {not flowing) encountered in TPO4 between
0.9m and 2.0m bgi.

SPT ‘N’ values between 3 and 12 were recorded within the Made Ground deposits.

6.1.2 Alluvium

In the northern/north-western areas of the site, Alluvium was encountered beneath the Made
Ground in trial pits TPO1, TP0O2, TPO3 and WS01 at depths of between 1.5 and 2,1m bgl and
proven up to a depth of 3.20m bgl in WSO1. The Alluvium generally comprised a grey to dark
grey soft to very soft organic slightly silty to silty clay with an associated hydrocarbon odour
noted in TPO2 and WSO1. The Alluvium in this area is considered likely to relate to the former
location of a Mill Pond historically located within the north-western area of the site.

In the central area of the site (within the footprint of the historic Mill building) Alluvium was
encountered beneath the Made Ground in WS02 and WS03 at depths of 0.4m and proven up
to a depth of 2.40m bgl in WS02. The Alluvium within this area generally comprised a brown
slightly gravelly to gravelly sandy CLAY or wet slightly graveily to gravelly SAND or very sandy
GRAVEL.

Alluvium was not encountered within the southern area of the site.

The Laboratory tests show that the soft to very soft Alluvium has a Moisture Content of
between 40 and 111%, a Liquid Limit of between 51 and 92%, and a Plasticity Index of between

11
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24 and 53%. This corresponds to soils with a high to extremely high plasticity. Modified
Plasticity Index values between 20.1% and 50.3% were calculated, corresponding to soils with
a medium to high velume change potential.

SPT ‘N’ values between 1 and 20 were recorded within the Aliuvium showing the variable and
low strength of these soils.

Indicative undrained shear strengths can be derived by applying a correlation factor to SPT ‘N’
values according to the material’s plasticity, after Stroud {1975; Ref. 10). Based on typical
plasticity index of between 24 — 53 % for the alluvium clays, a correction factor of between
4.2 and 5.0 is derived. Using the above correlation factor an indicative shear strength of
between 4kPa and 100kPa is calculated, indicative of the high variation in strength of the
alluvium soils, and confirming their unsuitability as founding strata.

6.1.3 Glacial Till

Glacial Till was encountered in the southern area of the site only, where it was encountered
directly beneath the Made Ground in trial pits (TPO5, TPOG, TPO7 and WS04, WS05) at depths
of between 0.3 and 1.20m bgl and proven to depths of 2.70m bgl.

The Glacial Till typically comprised a soft to firm brown slightly sandy gravelly CLAY, underlain
by a firm to stiff orangish brown to greyish brown slightly sandy to sandy slightly gravelly clay.
Gravel is fine to coarse sub-rounded to sub-angular of sandstone and various lithologies.

The Laboratory tests show that the firm to stiff Glaciai Till has a Moisture Content of between
22 and 27%, a Liquid Limit of between 38 and 59%, and a Plasticity Index of between 18 and
33%. This corresponds to soils with an intermediate to high plasticity. Modified Plasticity Index
values between 16.5% and 31.0% were calculated, corresponding to soils with a low to
medium volume change potential.

SPT ‘N’ values between 21 and 24 were recorded within the firm to stiff Glacial Till.

Indicative undrained shear strengths can be derived by applying a correlation factor to SPT ‘N’
values according to the material’s plasticity, after Stroud (1975; Ref. 10). Based on typical
plasticity index of between 18 - 33% for the Glacial Till clays, a correction factor of between
5.5 and 4.3 is derived. Using the above correlation factor an indicative shear strength of
between 90 kPa and 132kPa is calculated, indicative of medium strength soils.

6.1.4 Weathered Sabden Shales

Weathered bedrock (Sabden Shales) was encountered beneath the Glacial Till in window
sample WS01, WS02, WS503 and WS05 at depths of between 2.10 and 3.20m bgl and proven
to a depth of 4.0m in WSO01. The weathered bedrock generally comprised a firm to stiff or stiff
greyish brown sandy gravelly CLAY with gravel and cobbles of mudstone and sandstone.

SPT ‘N’ values of > 50 were recorded within the weathered Sabden Shales.

Indicative undrained shear strengths can be derived by applying a correlation factor to SPT ‘N’
values according to the material’s plasticity, after Stroud {1975; Ref. 10). Based on typical
plasticity index of 18 - 23% for the clay, a correction factor of between 5.5 and 5.0 is derived.
Using the above correlation factor an indicative shear strength of between 250kPa and 275kPa
is calculated, indicative of a extremely weak Mudstone.

12
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6.3

6.4

Suspected Asbestos Containing Materials (Chysotile cement roofing/tiles) were noted on the
ground surface within the north-western area of the site and Asbestos Containing Materials
(comprising asbestos cement tiles) were encountered within TP0O3 between 0.2 and 1.4m bgl.

A hydrocarbon odour and associated sheen were noted within TP02 and a hydrocarbon odour
was noted within in WS01 and WS02 — associated with the former Mill Pond within the north-
western area of the site,

A hydrocarbon or creosote odour was also noted during the excavation of WS02 {underlying
the Mill building). In addition Non Aqueous Phase Liquids {NAPL) comprising ‘creosote/oil’
type of contamination were also encountered during the groundwater monitoring of historic
boreholes {primarily in WS05 and to a lesser extent in WS04) within the central area of the
Mill building.

No visual or olfactory evidence of contamination was encountered in any of the other trial pits
or window sample excavations.

Sulphate Content

Sulphate concentrations within the Made Ground, Glacial Till and Weathered Bedrock range
from 16mg/I to 63mg/l with pH ranging from 7.4 to 8.4.

Sulphate concentrations with the Alluvium (encountered between 1.5 and 2.4m bgl within the
northern/north-western area of the site) were recorded as 900mg/I with a pH of 7.8.

Groundwater

Minor groundwater seepages were recorded within the Made Ground encountered in trial
pits TPO1 at 1.6m bgl, TP02 at 1.8m bgl and TPO6 at 1.2m bgl, with groundwater seepages also
encountered within the Mill Pond sediments in WS01 at 2.5m bgl, and the alluvium in WS02
and WS03 at 1.4m bgl. Groundwater was also encountered during the site investigation works
in TPO4 at 1.9m bgl associated with a historic culvert/drainage run encountered between 0.9
and 2.0m bgl.

Current groundwater monitoring recorded a shallow groundwater body within the newly
installed and historic boreholes with response zones terminating in the Made Ground and
underlying Alluvium/Glacial Till at depths of between 0.9m and 1.9m bgl. (138.4 AOD to
142.9m AOD) which indicates shallow groundwater flow is towards the north/northwest in
the general direction of Sabden Brook.

Table 11: Groundwater Levels

Bortlie Depth to Groundwater Ground Level Groundwater Elevation {Reduced Level)
{m bgl) {mOD) (mOD)
WS01 1.52 1415 139.98
WwSs03 0.89 140.2 139.3
WS04 DRY 1429 142.9
WS05 1.89 143.0 141,11
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e Depth to Groundwater - Ground Level Groundwater Elevation (Reduced Level)
(m bgl) {mOD} {mOD)
WS01H 1.80 140.7 I 1389
WSO3H 1.90 l 140.3 ! 138.4
WS04H 1.12 140.2 E 139.08
WSO05H 1.15 140.2 :, 139.05
WS10H 1.20 '. 140.2 : 139.0

Foliowing the identification of NAPL during groundwater monitoring of historic boreholes
within the Mill building, groundwater sampies were recovered from boreholes WS01, and
historic boreholes WS03H, WS04H, WS105H and BH10H on one occasion following the purging
of three weil volumes {(where recharge allowed), along with the collection of surface waters
from Sabden Brook {upstream and downstream) to assess any potential risk to controlied

waters.

The samples were subsequently sent under chain of custody to Chemtest Laboratories for
chemical analysis.
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The suite of determinants was initially selected with consideration given to the site history
and surrounding area and the potential contamination sources identified in the Phase 1
Report. The analysis therefore comprised heavy metals species including chromium, and
organic species including phenols, and speciated PAH, with TPH-CWG, Asbestos screening and
quantification of positive Asbestos identification results undertaken in selected trial pit
locations. Following identification of NAPL associated with historic boreholes onsite,
additional analysis was undertaken on selected groundwater/surface water samples for
gasworks suite contaminants, banded TPH, VOC’s and BTEX species,

Five samples of Made Ground material, one sample of Mill Pond sediments and three samples
of the underlying natural ground were analysed at Chemtest Laboratories for the suite of
potential contaminant species. One additional sample {suspected asbestos fragment) was
submitted for asbestos identification.

This is a Tier 2 assessment using soll screening values and involves generic human health risk
assessment for the following standard CLEA land use scenario:

* Residential with plant uptake (using a SOM of 6.0%).

The chemical laboratory data relating to the shallow soils (human health) has been assessed
as one averaging area. The soil chemical analysis results have been screened against guideline
soil concentrations to provide an assessment of potential risks associated with contamination
at the site. In the cases where all the samples tested for a given substance were below the
GAC, no further consideration is necessary for that substance. However, for completeness all
data has been statistically assessed and included within Appendix D. The following
observations are made concerning the spatial distribution of chemicals of potential concern
across the site:

* Three soil samples {between depths of 0.2m and 1.9m bgl) taken from across the site
returned elevated concentrations of Lead which were above the C4SL screening level
for a residential with plant uptake end-use.

* Four soil samples (two of which were Mill Pond sediments) returned elevated
concentrations  of PAH  including  Benzofa)pyrene, Benz{a)anthracene,
Benzo(b}fluoranthene, Chysene, Dibenz(a,h) anthracene and Indeno(1,2,3,cd)pyrene.

¢ One sample of Alluvium (Mill pond sediments) taken from TPO1 at 1.9m bgl also
returned elevated concentrations of Cig ~ Cz1, and Cy -Css Aromatic Petroleum
Hydrocarbon species along with an elevated concentration of Zinc which may be
phytotoxic to plants.

* Two samples taken from the north-western area of the site (TPO1 at 0.6m and TPO3 at
0.2 —0.2m bgl) returned a positive Asbestos identification (identified as Fibres/Clumps
of Chrysotile} with concentrations of 0.005% and 0.002% respectively. In addition, a
sample of suspected ACM (tiles) obtained from trial pit TPO3 at 1.4m bgl was also sent
for Asbestos testing and was subsequently confirmed as Chrysotile cement/insulation.
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The data set for each chemical determinand has been assessed for the presence of potential
outliers (based on the conceptual model) and to determine if the data are normally or non-
normally distributed. No outliers have been removed.

Three samples {between depths of 0.2m and 1.9m bg!) returned elevated concentrations of
Lead above the C4SL screening level for a residential with plant uptake end-use. One sample
of shallow Made Ground taken from the north-western area(TP03 at 0.2m bgl), one sample of
alluvium (Mill Pond sediments from TPO1 at 1.9m)} and one sample of Alluvium {WSO03 at 0.7m)
returned elevated concentrations of Lead {between 230 and 400mg/kg) vs the C4SL for lead
of 200mg/kg). The USes for Lead {450 mg/kg) also exceeded the CASL screening levels for Lead.
All other samples were below the most conservative GAC threshold criteria for a ‘Residential’
end-use, for all inorganic contaminant species assessed. Where there is no exceedance of a
GAC, the risks are deemed to be insignificant and the site is considered suitable for use.

A summary of the statistical assessment is included in include in Appendix D.

P

The data set for the PAH determinands has been assessed for the presence of potential
outliers {(based on the conceptual model) and to see if the data are normally or non-normally
distributed. No outliers have been removed.

Four samples, three of which were taken from the north-western area of the site (TPO1 at
1.9m, TPO2 at 1.9m, TPO3 at 0.2m and WS03 at 0.7m bgl) returned elevated concentrations of
PAH including Benzo(a)pyrene (between 8.3 and 26 mg/kg vs the C4SL of 5 mg/kg),
Benz(a)anthracene (between 7.2 and 33 mg/kg vs the GAC of 4.7mg/kg),
Benzo(b)fluoranthene (10 and 30 mg/kg vs the GAC of 6.5 mg/kg), Chysene (10 and 25 mg/kg
vs the GAC of 8mg/kg), Dibenz(a,h) anthracene {1.5 and 3.3 mg/kg vs the GAC of 0.86 mg/kg)
and Indeno{1,2,3,cd)pyrene (4.5 and 15 mg/kg vs the GAC of 3.9 mg/kg). One sample of Made
Ground taken from TPO3 at 0.2m bgl also returned slightly elevated concentrations of
Benzo(k) fluoranthene (13 mg/kg vs GAC of 10 mg/kg). The USss for Benzo(a)pyrene
(19.3mg/kg), and other elevated PAH species also exceeded the GAC and C4SL target levels.
All other samples tested for PAH returned concentrations below the GAC assessment criteria.

A summary of the statistical assessment is included Appendix D.

7.3.3 TPH

The nature of petroleum hydrocarbon contamination (localised spillages) does not allow the
application of statistical analysis. Therefore, the Petroleum Hydrocarbon (TPH-CWG)
laboratory results have been assessed directly against the GAC values.

One sample of Alluvium taken from TP01 at 1.9m bgl returned elevated concentrations of Cie
~ Ca1, (1300mg/kg) and Cz1 -Css (4100mg/kg) Aromatic Petroleum Hydrocarbon species which
were both above their respective GAC generic screening value of 770mg/kg for Ci— C21, and
1200mg/kg for Ca1 -Cas hydrocarbon species. All other samples tested for TPH returned
concentrations below the GAC assessment criteria.

A summary of the statistical assessment is included in Appendix D.
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Asbestos screening was undertaken on eight soil samples and one sample of suspected ACM,
with additional asbestos quantification undertaken on ali samples returning a positive
asbestos identification. Two samples of Made Ground taken from the north-western area (TP1
at 0.6m and TP3 at 0.2 — 0.2m bgl) returned a positive asbestos identification (identified as
Fibres/Clumps of Chrysotile) with concentrations of 0.005% and 0.002% respectively. In
addition, a sample of suspected ACM (tiles) obtained from trial pit TPO3 at 1.4m bgl was also
sent for Asbestos testing and was subsequently confirmed as Chrysotile cement/insulation.

In the absence of relevant published assessment criteria specifically for groundwater and the
potential risks to Controlled Waters from groundwater onsite, chemical results from the initial
round of groundwater analysis were screened against EQS values and DWS standards {where
EQS values are not available), to assess the potential environmental impact on controlled
waters in the vicinity of the site. Note that in some instances the reporting limit (or detection
limit) quoted by the laboratory may be greater than the water quality target that it is being
assessed against. Where this is the case it is not thought that these determinands are a
significant risk to controlled waters.

A summary of the groundwater results are included within Appendix D and exceedances are
summarised in Table 13,

* One groundwater sample returned significantly elevated concentrations of total
petroleum hydrocarbon species {Ce — Cao). This relates to groundwater sampled from
WSO01 (former Mill Pond in the north-western area) which returned an elevated TPH
concentration of 140 mg/I. Slightly elevated concentrations of TPH were also recorded
in shallow groundwater associated with historic boreholes WSO5H (2.1 mg/l), and
WS10H (1.4mg/l), compared to the Water Supply Regulations 1989 and the Private
Water Supply Regulations 1991 which both contain a prescribed concentration of
10 pg/! for “dissolved or emulsified hydrocarbons (after extraction with petroleum
ether}; mineral oils”,

* Groundwater sampled from WSO5H also returned elevated concentrations of Xylene
species (300 pg/l) which exceeds the relevant EQS for inland waters of 30 pe/l.

* Groundwater sampled from historic borehole WSO3H returned an elevated
concentration of Benzene (19 pg/l) compared to the EQS of 10 pg/l, an elevated
concentration of Xylene (183 pg/l) compared to the EQS of 30 ug/l. In addition,
groundwater from WSO03H also returned elevated concentrations of 1,2,4-
Trimethylbenzene (150 pg/l) 1,3,5-Trimethylbenzene {49 pg/l) and slightly elevated
concentrations of N-Propylbenzene (4.8 pg/l) and Isopropyibenzene {14 pg/l).
Groundwater in WSO3H is considered to represent shallow groundwater associated with
the underlying Made Ground and superficial deposits within the Mill building adjacent
to the northern side of the culverted Sabden Brook.

The results of the groundwater analysis indicate that there are locally elevated concentrations
of organic hydrocarbon contaminant species within shallow groundwaters underlying the site,
although the majority of determinands analysed were below the detection limit of the
laboratory.
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7.6

To summarise, the highest concentrations of total TPH, were recorded in WS01 and are
considered to be associated with historic Mill Pond sediments in this area of the site. Elevated
concentrations of BTEX organic species were also recorded locally within historic boreholes
(WSOSH and WSO03H) underlying the Mill Building and are likely to be associated with the
creosote/oil type of contamination (possible gasometer) encou ntered during the intrusive site
investigation works undertaken by both PWAG and previously by RSX.

Storic

Surface water sampling of Sabden Brook was also undertaken to assess the risk to controlled
waters in the vicinity of the site, Two surface water samples were collected from Sabden Brook
(upstream and downstream locations in the vicinity of the site) and were sent under chain of
custody to Chemtest Laboratories for chemical analysis where they were analysed for a suite
of potential contaminants including gas works suite determinands, BTEX and banded TPH.

Chemical results from the initial round of surface water analysis were screened against EQS
values and DWS standards, where available, to assess the potential environmental impact of
the site on controlled waters in the vicinity of the site. Note that in some instances the
reporting limit {or detection limit) quoted by the laboratory may be greater than the water
quality target that it is being assessed against. Where this is the case it is not thought that
these determinands are a significant risk to controlled waters.

The results of the surface water analysis indicate that there are no chemicals of potential
concern detected in the culverted surface watercourse (Sabden Brook) flowing beneath the
site, and the majority of determinands analysed were below both the respective EQS and DWS
and aiso below the respective laboratory detection limit.

Generally, there appears to be no significant difference in water guality between upstream
and downstream samples indicating that the subject site is not having a detrimental impact
on the quality of surface waters (Sabden Brook) culverted through the central area of the site.

Plant Life

The data set for each chemical determinand has been assessed for the presence of potential
outliers (based on the conceptual model) and to determine if the data are normally or non-
normally distributed. No outliers have been removed.

One sample of Mill Pond sediments taken from TPOl at 1.9m bgl, returned a zinc
concentration of 390mg/kg compared to the GAC of 300mg/kg. The calculated Ugs for zinc
(310mg/kg) is also slightly above the zinc GAC for plant life.

However, given that only one isolated exceedance of Zinc was recorded in Mill pond sediments
(at a depth of 1.9m bgl) this is not considered to present a significant risk to plant life. In
addition, given the limited quantities of topsoil on-site, it is anticipated that topsoil will require
to be imported onto site for garden and iandscaped areas. It is suggested that further advice
from a landscape architect should be sought with regards to risks to plant life and any
requirement to import a clean growing medium for proposed garden/landscaped areas.

All other samples were below the most conservative GAC threshold criteria for ‘Plant life’, for
all inorganic and organic contaminant species assessed. A summary of the statistical
assessment is included in Appendix D.
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The risks associated with the ground gases methane (CH.) and carbon dioxide {CO3} are
assessed using BS 8485:2015 (Ref. 1) and guidelines from CIRIA 665 (Ref. 2) and the NHBC (Ref.
3).

Current UK best practice guidance suggests that the ground gas assessment and
characterisation for a site is dealt with separately for different types of development. In the
above guidance:

¢ ‘Situation A’ covers all forms of development (residential and industrial / commercial
developments), other than low rise residential development; and

» ‘Situation B’ is defined as the specific development of low-rise {one to three storeys in
height) housing with beam and block floors, vented sub-floor void and gardens.

The development proposals require consideration of Situation A.

From the available evidence, it is considered that the gas generation potential at the site will
be low to moderate. This is based on the site being underlain by relatively deep (up to 2.1m)
deposits of Made Ground, with Alluvium and Glacial Till deposits directly beneath this ground,
the potential for organic contaminants and two historic Mill ponds located onsite. Given the
residential end-use of the site, the sensitivity of the development is considered to be high.

The ground gas monitoring undertaken to date {one of nine visits), has recorded a maximum
concentration of 0.6% v/v CO2, 0.0% v/v CHs and a minimum of 19.6% 0z, with no positive
flows recorded. From this, a GSV of 0.0006 I/hr. has been calculated for COa. The waorst case
scenario GSV to date indicates the site will be classified as CS1 in accordance with CIRIA C665.
However, a Ground Gas Addendum report will be issued following completion of the ground
gas monitoring confirming the ground gas classification for the site.
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Environmental Risk has been addressed by adopting a site-specific qualitative approach to
identify the risk of environmental harm in accordance with the Department of Environment,
Transport and Regions (DETR) guidance on Contaminated Land (Ref. 11) and the Construction
industry Research and Information Association (Ref. 12). The guiding principle of this approach
is an attempt to establish connecting links between a hazardous source, via an exposure
pathway to a potential receptor. A pollutant linkage is the term used by the DETR in their
standard procedure on risk assessment. If there is no pollutant linkage, then there is no risk.
Our risk assessment is based on the redevelopment of the site with a ‘Residential with plant
uptake’ end use.

Contaminated land risk assessment is based on development of a conceptual model for the
site (Drawing No. 17140/G/151). This is representation of the relationship between
contaminant sources, pathways and receptors developed on the basis of hazard
identification. Chemical laboratory results have been compared to GAC criteria to assess the
potential risk to Human Health, Controlled waters and the wider environment. Where there
is no exceedance of a GAC, the risks are deemed to be insignificant and the site is considered
suitable for use, therefore no further consideration is necessary. However, it is recommended
that this be agreed with the regulatory authorities.

8.2 Identified Sources

o Made Ground - Two samples of Made Ground taken from the north-western area of the
site (TPO1 at 0.6m and TPO3 at 0.2 —0.2m bgl) returned a positive asbestos identification
(identified as Fibres/Clumps of Chrysotile) with concentrations of 0.005% and 0.002%
respectively. In addition, a sample of suspected ACM (tiles) obtained from trial pit TPO3
at 1.4m bgl was also sent for Asbestos testing and was subsequently confirmed as
Chrysotile cement/insulation. Elevated concentrations of PAH and Lead were also
identified in shallow Made Ground within the north-western area of the site (TPO3 at
0.2m bgl)

» Mill Pond sediments (North-western area) - One sample of Alluvium {Mill Pond
sediments) from TPO1 at 1.9m bgl also returned elevated concenirations of C16 — €21,
and C21 -C35 Aromatic Petroleum Hydrocarbon species, an elevated concentration of
Lead, and an elevated concentration of zinc compared to the GAC for plant life for zinc.
Two samples of Alluvium (Mill pond sediments) also returned elevated concentrations
of PAH including Benzo(a)pyrene, Benz{a)anthracene, Benzo(b)fluoranthene, Chysene,
Dibenz({a,h) anthracene and Indeno{1,2,3,cd)pyrene. Groundwater associated with
WSO01 also returned elevated concentrations of TPH species.

o Elevated concentrations of PAH and Lead were also identified in alluvium underlying the
Mill building {WS03 at 0.7m bgl).

o FElevated concentrations of TPH, BTEX and associated organic species including 1,3,5-
Trimethylbenzene and 1,2,4-Trimethylbenzene were also identified in groundwater
sampled from historic boreholes underlying the Mill building {WS05H, WS03H and
WS10H).
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In summary, elevated concentrations of Lead, PAH and TPH were identified both within the
shallow Made Ground, Mill pond sediments and Alluvium soils underlying. Asbhestos and/or
Asbestos containing materials (ACM’s} were identified in three samples of shallow Made
Ground between 0.2 and 0.7m bgl, located within the north/north-western area of the site. In
addition NAPL comprising creosote/oil type of contamination was encountered (primarily in
WS05) during groundwater monitoring of historic boreholes— within the partly demolished
mill building and subsequent groundwater monitoring identified locally elevated
concentrations of TPH, BTEX and organic species associated with historic boreholes underlying
the Mill building.

A qualitative risk assessment has been undertaken for these potential source-pathway-
receptor linkages. This is based on consideration of both:

¢ The likelihood of an event (probability —takes into account both the presence of the
hazard and receptor and the integrity of the pathway);

* The severity of the potential consequence (takes into account both the potential
severity of the hazard and the sensitivity of the receptor).

The risk assessment detailed in Table 9 has been based on redevelopment of the site with a
proposed ‘Residential with plant uptake End-Use’,
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The risk assessment undertaken in Section 9 has identified that there are elevated
concentrations of Lead, PAH and total TPH in shallow Made Ground, Miil Pond sediments and
Alluvium soils underlying the site which are likely to require remedial action. In addition,
Asbestos (considered to be associated with the construction/demolition of historic buildings
onsite) has been identified within the north/north-western area of the site, with sample
concentrations ranging between 0.002% and 0.005% total asbestos.

Creosote/oil type of hydrocarbon contamination was also encountered during groundwater
monitoring of historic boreholes located within the central area of the site and subsequent
chemical analysis of groundwaters within the historic boreholes identified a number of organic
hydrocarbon type of contaminant species including 1,2,4,-Trimethylbenzene (150ug/l} and
BTEX species. Reference to the SOBRA methodology (Ref: 19) for assessing long term risks to
human health from inhalation of vapours arising from groundwater suggests a GAC of 24ug/|
is appropriate for 1,2,4,-Trimethylbenzene in groundwater to ensure no risk to human health
associated with vapour inhalation. As the concentrations within shallow groundwater exceed
this GAC it is recommended that a hydrocarbon resistant vapour is installed in overlying
properties to remove any risk to human health associated with vapour inhalation,

The elevated levels of TPH were encountered within the soft — very soft alluvium sediments
associated with the former Mill Pond in the north-western area of the site (underlying
proposed plot numbers Plot 35 and Plot 34). Given that this TPH contamination is located at a
depth exceeding 1.7m bgl this is unlikely to present a significant risk to Human Health,
however it is recommended that a hydrocarbon resistant vapour is installed in overlying
properties to remove any risk to human health associated with vapour inhalation. The
potential risk to controlied waters is discussed in section 9.2.

It is recommended that the buried asbestos tiles (ACM’s associated with TP03) and any ACM'’s
fragments on the ground surface are removed for off-site disposal at a suitably licenced
facility. Any works undertaken which are likely to disturb or remove the asbestos within the
Made Ground onsite should be undertaken in accordance with the CAR 2012 regulations
(Ref:13} and associated CL:AIRE 2016 Industry Guidance on managing and working with
Asbestos in soil, construction and demolition materials (Ref.14). Utilisation of the JIWG
Decision Support Tool for Asbestos is Soil and Construction and Demolition materials indicates
that the work to remove the buried Chrysotile asbestos tiles is likely to be classified Non-
licensed work, although PPE will be required. A copy of the JIWG -DST is provided in Appendix
H.

In terms of the elevated Lead, PAH and asbestos in shallow Made Grou nd, the source-
pathway-receptor linkage for the risk to human health can be broken by the installation of a
clean cover system in garden areas and areas of public open space, comprising a ‘no dig’ layer
overlain by 600mm of clean topsoil / subsoil. Elsewhere, the presence of hardstanding in the
roadways and parking areas will break the source-pathway-receptor linkage. While these
areas will be covered in hardstanding or clean cover systems post-development {breaking any
source-pathway-receptor linkage for end-users), there is a potential risk to construction
workers involved in the re-development works. Utilisation of the JIWG Decision Suppaort Tool
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for Asbestos is Soil and Construction and Demolition materials indicates that the work to
remove the Made Ground containing (0.002 — 0.005%) fibres/clumps of chrysotile is likely to
be classified Non-licensed work, although PPE will be required. A copy of the JIWG -DST is
provided in Appendix H.

Where possible, the ground works on-site should be designed and planned to minimise the
exposure of workers to contaminated soil. This should be taken into account in the Health and
Safety plan under the CDM regulations. Where risks cannot be removed entirely at the
planning stage, mitigation measures should include the use of personal protective clothing
{PPE) including gloves. Dust suppression measures should also be incorporated into the works
to reduce ingestion and inhalation of contaminated dust.

Controlled Waters

A number of minor groundwater seepages were noted within the Made Ground and shallow
soils onsite, and subsequent groundwater monitoring recorded shallow groundwater
between 0.9m and 1.9m bgl associated with the Alluvium sands and gravels. Although
chemical testing of groundwater was not initially scheduled as part of the Phase 2
investigation, Non Aqueous Phase Liquids (NAPL) comprising creosote/oil type of
contamination were encountered during groundwater monitoring of the historic boreholes
jocated within the former Mill building and a programme of groundwater and surface water
sampling and analysis was subsequently undertaken to assess the risk to controlled waters.

The results of the groundwater analysis indicate that there are locally elevated concentrations
of organic hydrocarbon contaminant species (including BTEX and TPH) within shallow
groundwaters underlying the site. However, the site is underiain by low permeability clays
associated with the Glacial Till, weathered bedrock, and Mudstones associated with the
sabden Shales, which is likely to limit the vertical migration of potential contaminants down
to the Secondary A aquifer {at depth beneath the site). Accordingly the contamination of the
shallow groundwaters are not considered to present a significant risk to the underlying
aquifer.

The resuits of the surface water analysis indicate that there are no chemicals of potential
concern in the culverted surface watercourse {Sabden Brook) flowing beneath the site, and
the majority of determinands analysed were below both the respective EQS and DWS and also
below the respective laboratory detection limit. In addition there was no significant difference
between upstream and downstream water guality. Accordingly, the contamination of the
shallow groundwaters are not considered to present a significant risk to adjacent surface
waters {Sabden Brook).

Plant Life

The risk assessment undertaken in Section 9 indicates that one isolated elevated
concentration of Zinc {which may be harmful to piant life) was identified within the alluvium
(Mill Pond sediments) underlying the north-western area of the site at a depth of 1.9m bgl.
However, it is considered that this isolated exceedance at a depth of 1.9m does not present a
significant risk to plant iife. In addition, the installation of a clean cover system will provide a
clean growing medium for the proposed planting however, further advice from a landscape
architect with regards to the required depth of growing medium and risks to plant life should
be sought.
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The Radon interactive map indicates that the site is in an area where between 1 -3% of homes
are above the action level. The corresponding BRE guidance document indicates that radon
protection measures are not required for developments or the construction of new dwellings
undertaken in this area. This should be confirmed with focal building control.

The ground gas monitoring undertaken to date indicates that the site is likely to be classified
as CS1 in accordance with CIRIA C665, with no ground gas protection measures required.
However, the ground gas classification will be confirmed in a ground gas addendum report to
be issued following completion of the ground gas monitoring program.

Waste Management

The handling, re-use or disposal of waste is regulated by the Environment Agency. Any
material excavated on-site may be classified as waste and it is the responsibility of the holder
of a material to form their own view on whether or not it is waste. One of the ways this can
be achieved is set out in the Development Industry Code of Practice (CoP; Ref. 15). This builds
on the Environment Agency guidance document Definition of waste: developing greenfield
and brownfield sites (2006). The Agency will take into account the use of the CoP in deciding
whether to regulate materials as waste. If materials are dealt with in accordance with the CoP,
the Agency considers that those materials are unlikely to be waste at the point when they are
to be used for the purpose of land development.

Good practice has three basic elements:

* Ensuring that an adequate Materials Management Plan (MMP) is in place, covering the
use of materials on a specific site.

® Ensuring that the MMP is based on an appropriate risk assessment, concluding that the
objectives of preventing harm to human health and poilution of the environment will be
met if materials are used in the proposed manner.

* Ensuring that the requirements of the MMP are met.

All material proposed for off-site disposal {e.g. during future construction works) should be
given a proper description and waste classification as required by the Environmental
Protection Duty of Care Regulations {Ref. 16), and in accordance with WM3 and the
Environment Agency Technical Guidance on the assessment and classification of Hazardous
Waste. Advice on the classification of wastes containing asbestos is provided in Chapter 3 of
Environment Agencies document ‘Guidance on the classification and assessment of waste
Technical Guidance WM3’ (Ref 17.).
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Eurocode 7, Section 2 advocates the use of geotechnical categorization of the proposed
structure(s) to establish the design requirements. Initial categorisation can be made before
site investigation and can be used to define the scope and extent of geotechnical investigation
required. For the purposes of this investigation, the proposed structures have been classed as
follows:

« Geotechnical Category 1.

looding

The northern area of the site is designated by the Environment Agency database as being
located in a Flood Zone 3 {which indicates that the site has a 1 in 100 annual probability of
flooding), with the southern area of the site designated as being located within a Flood Zone
1 (less than 1 in 1000 annual probability of flooding). It is understood that a Flood and
Geomeorphology Risk Assessment (Ref: RLTFP07-08) has been undertaken by the River Ribble
Trust, although there is no date on the report.

No further consideration of flood risk is undertaken in this report. However, specialist flood
risk advice may also be required with regards to surface waters, drainage and flooding.

10.3 Site Preparation, Earthworks, Groundworks and Landscaping

Apart from the undulating area within the northwest (associated with the historic mill pond)
site levels are relatively level within the central area of the site. The southern area of the site
sits at a higher elevation compared to the central and northern areas of the site {from 140m
within the central area to 143.0m in the south of the site}. It is anticipated that finished floor
levels will be between approximately 141.8m and 143.3m AoD; and therefore, it is likely that
earth works will be required across the site to achieve development levels. Accordingly, it is
recommended that an Earthworks Strategy is developed for the site prior to any works
starting.

No significant groundwater was encountered during the site investigation works and
Groundwater monitoring undertaken to date, has recorded groundwater levels within the
Made Ground and superficia! alluvium deposits between 0.89 and 1.9m bgl. As such it is
envisaged that at shallow depths (<2m) any groundwater seepages will be minor, and may be
controlled by sump pumping methods. However, below 2m significant groundwater ingress
may be encountered and a specialist dewatering contractor may be required. It should be
noted that groundwater levels may vary from those at the time of the investigation, for
example in response to seasonal fluctuations.

Shallow buried obstructions were encountered in localised areas of the site, including a
historic culvert encountered in TPO4 at 0.9m bgl, and a sandstone wail encountered in TPO7
at 1.60m bgl. The historic culvert (located in the vicinity of TP04) will need to be surveyed and
either diverted {if it is live), or, grubbed out and backfilled with a suitably compacted granular
fill if it is no longer in use. In addition, there are likely to be obstructions associated with the
former Mil! building foundations and below ground structures. It is envisaged that the
excavation of shallow soils may present some difficulty for smaller plant and equipment, and
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the provision of a breaker is anticipated to be required. A number of trial pit excavations were
noted to be slightly unstable and it is recommended that no site personnel enter any trenches
unless there is adequate support and this has been assessed by a competent person.

It is understood that the development will comprise approx. 35 No. residential properties with
the preferred foundation solution being an ‘Insulslab’ raft solution. Anticipated foundation
loadings are therefore likely to be in the region of 50kN/m?2. While the finished floor leveis are
still to be confirmed, it is anticipated that they will be approximately 141.8 — 143.3m AoD. The
preliminary foundation designs in this section are based on the parameters given in Section 6.

The Made Ground is not considered a suitable founding material in its current state, as it is
variable in composition and has unpredictable load-bearing and settlement characteristics.
Made Ground has been recorded across the site to depths of between 0.3 and 2.1m bgl, with
the deepest Made Ground recorded in the north-western area of the site, where an infilled
mill pond feature is understood to have been located.

In addition to the above, soft to very soft alluvium soil has been recorded in the north-western
area of the site (associated with the historic Mill Pond) from 1.70m to a maximum depth of
2.70m in WS01, underlain by a soft to firm slightly sandy alluvium CLAY to a depth of 3.20m
bgl over a firm to stiff clay associated with the weathered bedrock proven to 4.0m bgl. Given
the above and the recorded ground conditions detailed in Section 6, the site can be split into
three zones for foundation solutions, based on the indicative depths to Alluvium soils, Glacial
Till and weathered bedrock.

10.4.1. North-western area — former Mill Pond

Within the north-western area of the site where soft to very soft alluvium soils have been
recorded to a maximum depth of 2.70m bgl, it is recommended that foundations loadings are
taken down through these deposits to the underlying Alluvium (slightly sandy clay) or
Weathered Bedrock.

Given the depths of the weak and compressible ground in the north-west area, a piled
foundations solution is likely to be the most economical solution to transfer loads down into
the deeper alluvium deposits, and weathered bedrock in this area. Either bored and cast in
situ continuous flight auger (CFA) piles or driven, preformed piling techniques are considered
likely to be suitable for the ground conditions at the site. Care should be taken for bored, cast
in situ piles to be taken though the soft alluvium, where collapse of the pile shaft could lead
to ‘necking’ of the pile. A specialist piling contractor should be consulted for selection of
appropriate piling method. An assessment should be made if driven piles are considered, as
these may be subject to excessive noise or vibration which may be unacceptable to
neighbouring properties. Alternatively, it may be more economical to excavate the soft to very
soft silty clays (which are also impacted with TPH contamination) and subsequently up fill with
granular fill placed and fully compacted in layers and in accordance with the foundation
designers specification. However, discussions with Insulslab suggest that where proposed
development is within the zone of influence of trees, the maximum allowable depth of
engineered up fill for utilisation of Insulslab is 1.25m, which given the presence of trees and
the medium to high volume change potential alluvium soils within the north-western area
may preclude the use of Insulslab within this area.
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in the central area of the site (within the Mill building footprint) Made Ground has been
recorded to depths of 0.4m (although the historic investigation undertaken by RSK recorded
Made Ground up to depths of 2.20m bgl within the central area, this was not confirmed by
the PWAG investigation). Soft to firm alluvium (sandy gravelly clays) were generally
encountered below the Made Ground to depths of between 1.2 and 1.4m bgl with Alluvium
sands and gravels generaily encountered at depths of between 1.20 and 1.4m beiow the
current ground level.

Given the clients preferred foundation solution (Insulslab) and given that this area is likely to
require significant up fill to achieve finished floor levels it recommended that the Made
Ground is re-engineered and the fill works are undertaken using a suitable granular fill placed
to a suitable end specification, which is capable of supporting loads of up to 50 to 75kN/m?,
to be agreed with the Insulslab foundation designer.

Alternatively it may be possible to utilise Vibro Stone Columns on completion of the up fill
works however, it is recommended that a specialist contractor is contacted regarding the
detail design and in particular the upfill specification required by the ground improvement
contractor.

10.4.3. Southern area — Castie Sheet Metal Works yard

In the southern area of the site, where the top of the Glacial Till and/or weathered bedrock is
currently between 0.3m and 1.5m below the current ground level, a Insulstab Raft solution
can be adopted within the firm to stiff orangish brown to greyish brown slightly sandy to sandy
slightly gravelly to gravelly CLAY where an allowable bearing capacity of 100kN/m?, can be
assumed for foundation design, which should limit total settlement to less than 25mm. Due
to the volume change potential a minimum foundation depth of 0.9m is required, which will
require the excavation of shrinkable soils and replacement with a suitable granular fill
material.

Further deepening of foundations may be required locally where foundations are within the
zone of influence of existing trees. These zones depend on the soil shrinkage potential, and
the ratio of the tree mature height {H) and distance from the tree to the foundation (D), in
accordance with Chapter 4.2 of NHBC Standards. The clays present within the southern area
of the site range from low to medium volume change potentiai, and where present within the
sone of influence of foundations, a minimum foundation depth of 1.25m below existing site
levels is recommended for residential properties. In addition, the influence of proposed shrub
planting on foundation depths should be considered, in accordance with NHBC Standards.

All planting schedules {tree and shrub) should be provided by a qualified landscape architect
or by a suitably qualified person and agreed with the planning authority before work
commences on site. The agreed planting schedule should also be provided to the foundation
designer to consider the effects of proposed shrubs and trees on foundation depths.

The depth of foundations should be designed and formations inspected by a competent
structural /geotechnical engineer. Any sub-formation materials deemed as unsuitable such as
soft or loose zones should be excavated and replaced with well compacted suitable granular
fill or lean mix concrete. It should be noted that where foundations straddle different
materials re-enforcement should be placed in the top and bottom of the footing. Foundation
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excavations should be protected from water and inclement weather including frost and any
water should be removed by pumping from a sump in the base of the excavation.

We understand that an Insulslab raft foundation solution is the clients preferred floor slab
solution.

It is considered likely a CBR of 5% will be achievable over the majority of the site (apart from
the areas within the northwest and southwest associated with the historic mill ponds) and can
be used for preliminary design, subject to in-situ testing during construction.

Proof rolling of the formation level will be required and any loose or soft spots to be removed
and replaced with an engineered fill, in accordance with a suitable Specification, The
formation level will also need to be protected during inclement weather from deterioration.
Prior to the placement of the founding materials and the construction of the road pavement,
the sub-formation and formation will need to be inspected and checked in accordance with a
suitable Specification to ensure the ground conditions are as expected. All testing should be
carried out in accordance with DMRB IAN 73/06 and confirm that the ground conditions at
time of construction are consistent with the previous design parameters.

The CBR is likely to be significantly lower within the areas to the north-west and potentially
also within the south-west of the site (associated with the historic Mill Ponds). Where the CBR
Is found to be less than 2.5%, the sub-grade may be unsuitable for both the trafficking of site
plant and as support for a permanent foundation, without improvement works being
undertaken. Improvement works should be carried out in accordance with DMRB IAN 73/06
Rev 1 Chapter 5. In summary, consideration may be given to the following potential remedial
techniques:

* excavation and re-engineering (possibly a cement or lime binder) or replacement of
weaker soils;

e the inclusion of geosynthetic reinforcement within the unbound layers of the capping
and sub-grade.

Buried Concrete

Buried concrete classification is based on guidelines provided in BRE Special Digest 1 (Ref. 18.)
The site has been assessed as brownfield, with a mobile groundwater at foundation level.

The results of sulphate concentrations and pH values presented in Section 7.3 suggest a Design
Sulphate Class of DS-1 and ACEC Class of AC-1 for the Made Ground, Glacial Till shallow soils
and weathered bedrock. For the Alluvium recorded within the north/north-western area of
the site (encountered between 1.5 and 2.40m bgi) the sulphate and pH results suggest a
Design Sulphate Class of DS-2 and ACEC Class of AC-2.
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Permeation and accelerated deterioration of pipe material can occur due to chemical
reactions between the pipe and contaminants in the ground in which it is laid. This can lead
to premature failures resulting in leakage and loss of water quality.

Water supply pipes should be specified and laid in accordance with the regional water supply
company’s specifications. Given the presence of hydrocarbon contaminants within the Made
Ground and alluvium soils, barrier type water supply pipes are likely to be required for the
proposed development.
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e Following the demolition of the Mill building and associated structures it is
recommended that additional investigation should be undertaken in the vicinity of
WS502 (the suspected historic gasometer location) and historic boreholes WSO5H and
WS03H to investigate and delineate the previously reported ‘creosote’ type
contamination initially recorded within the RSK Geo-environmental Assessment
(2010), and shallow groundwater contaminants including NAPL (creosote/oil type
contamination) identified during the current programme of groundwater monitoring
within historic boreholes underlying the Mill building.

* Following the drain down of the historic Mill Pond within the south-western area of
the site (currently inaccessible), it is recommended that 2 - 3 trial pits are undertaken
to assess the depth of soft alluvium soils and underlying ground conditions, with
additional chemical testing of soils/sediments to check for potential contaminants.

* Itis recommended that the historic culvert (located in the vicinity of TP04) is surveyed
and either diverted/re-culverted if it is live, or grubbed out and backfilled with a
suitably compacted granular fill if it is redundant.

* Itisrecommended that the buried asbestos tiles (associated with TPO3) and any ACM’s
present on the ground surface are removed for off-site disposal at a suitably licenced
facility. Any works likely to disturb the asbestos should be undertaken in accordance
with the CAR 2012 regulations (Ref:15) and associated CL:AIRE 2016 Industry Guidance
(Ref:14).

* It is recommended that a clean cover system, comprising a ‘no dig’ layer and 600mm
of clean topsoil/subseil is installed in all garden area and landscaped areas, to break
the source-pathway-receptor linkage from contaminants within the Made Ground and
underlying superficial soils.

® It is recommended that a Remedial Plan is produced, which details the proposed
remedial works, cover system requirements, waters supply pipes, and any ground gas
protection measures required for the site, the contents of which should be approved
by the regulators.

* Itis recommended that this report is submitted to the regulators to gain approval of
the findings and recommendations.
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Environmental liabilities and risks have been evaluated in terms of a source — pathway - target
relationship in accordance with the approach set out in the 1995 Environment Act, The
Contaminated Land (England) Regulations 2000 and the DETR circular 02/2000 Environmental
Protection Act 1990: Part IIA Contaminated Land. Contaminated land is defined within the
legislative framework as land which is in such condition by reason of substance in, on or under
the land that:

a} significant harm is being caused or there is a significant possibility of such harm being
caused;
b) significant pollution of controlled waters is being or is likely to be caused.

The potential for harm is based on the presence of three factors:

e Source: Substances that are potential contaminants or pollutants that may cause
harm:

e Pathway: A potential route by which contaminants can move from the source to the
receptor; and

» Receptor or target: A receptor that may be harmed, for example the waters
environment, humans, water, flora and fauna.

Where a source, pathways and target are all present a pollutant linkage exists and there is
potential for harm to be caused. Therefore, the presence of measurable concentrations of
contaminants within the ground and subsurface environment does not automatically imply
that a contamination problem exists, since contamination must be defired in terms of
pollutant linkages and unacceptable risk of harm.

The nature and importance of both pathways and receptors, which are relevantto a particular
site, will vary according to the intended use of the site, its characteristics and its surroundings.

The key principle which underpins this approach is the “suitable for use” criterion. This
requires remedial action only where contamination is considered to pose unacceptable actual
or potential risks to health or the environment and appropriate and cost effective
remediation technigues exist, taking into account the actual or intended use of the site.
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PWA Geo-Environmental Ltd (PWAG) is part of a registered Engineering Practice which is a
member of the Association of Consulting Engineers (ACE).

This report has been prepared in accordance with:

® CLR11 - Model Procedures

* Contamination and Environmental Matters — Their implications for Property
Professionals (2" Edition RICS Nov 2003)

© Brownfields — Managing the development of previously developed land - A client’s
guide, CIRIA 2002

* DEFRA and Environment Agency (EA) publications CLR7 - 10, {subsequently
withdrawn) supported by the TOX guides and SGV guides, dated March 2002

e DETR Circular 02/2000, Contaminated Land: Implementation of Part IIA of the
Environmental Protection Act 1990

° Environment Agency technical advice to third parties on Pollution of Controiled
Waters for Part llA of the EPA1990, May 2002

And any other protocols advised by DEFRA and the EA and guidance’s prepared by BS|, CERTA,
BURA, and other industry advisory bodies including BS5930 and BS10175.

Judicial Precedents and Legislation

The following non-exhaustive list of the legislative framework documents has been
considered in the compliance of this document.

The Environment Act (1995)

The Environment Protection Act (1990)

The Water Resources Act (1991)

The Radioactive Substances Act (1993)

¢ The Pollution Prevention and Control (England and Wales) Regulations (2007)
s The Contaminated Land (England) Regulations (2006)

* The Environment Act 1995 {Commencement No.16 and Saving Provision) (England)
Order (2000)

The Contaminated Land (England) Regulations {2006)

The Landfill Regulations (England and Wales) Regulations (2002)

The Landfill (England and Wales) {Amendment) Regulations {2004)

Rylands v Fletcher — Private Nuisance, Escape

Health and Safety at Work Act 1974

The Building Regulations 2011, Part C of Schedule 1

The Controlled Waste Regulations 1992

Special Waste Regulations 1996

-]

e & o 8 © o

Neither the list of guidance nor the list of judicial precedents and legislation should be
considered exclusive or comprehensive. There are approximately 85 individual items of
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legislation regulating contaminated land work. PWAG makes every effort to ensure that all
are adhered to in the preparation and presentation of this report.

PWAG is a leading specialist multi-disciplinary engineering practice working in the
contaminated land market. Most of the workload undertaken by PWAG is within the property
development market dealing with brownfield re-development and associated environmentai
and geotechnical issues.

Established in 2009 PWAG is at the forefront of environmental asset management providing
expertise in environmental risk assessments, environmental site investigations, geotechnical
site investigations and remediation strategies.

PWAG’s staff come from a wide variety of backgrounds within the geotechnical and
environmental sectors and are all degree qualified. Specialists include geotechnical
engineers, geologists, chartered environmentalists and chartered engineers.

PWAG’s technical protocols are described in our reports and are strictly adhered to by quality
control checks in the field and in the laboratory. PWAG only uses UKAS and MCERTS
accredited laboratories for all methods used to derive determinant concentrations.

PWAG is working towards a quality assurance process under 1505001:2000 which facilitates
rigorous in-house administrative and technical protocols. PWAG also initiates a robust health
and safety program for each site and ensures the regular training of staff in new guidance’s
and techniques.
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Lindsay Palmer

Engineer:

Victoria Mifls, Sabden
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Project Details: Victoria Mills, Sabden -

Date: November 2017

Project No: 17140/GR/02 péva

: ETEN

APPENDIX C

Exploratory Hole Logs and Photographs



pWG PWA Geo-environmental Borehole 1B:
W ‘.‘ Summit House, TP1
R fen Ripairan Way,
5a0E sEnvironmenio) BD2C 7BW Sheet 1 of 1
Project o Project ID: Date: Depth:
Name: Victoria Mills, Sabden 17140 290
. N Coordinates: Width:
Location: Victoria Mills, Sabden E543240, NS964960
Client: Skipton Properties Elevation: Logged By: Slcfazlgz Length:
Wa_ter Samples and In Situ Testing Depth Legend Stratum Description Scale
strike | Depth (m} Type Results (m)
Reddish brown slightly clayey sandy GRAVEL, Gravel .
is fine to coarse angular to sub-angular of brick, tile 7
and sandstone with cobbles of brick, sandstone and 7
tiles. .
[MADE GROUND] J
0.6 D .
- = 0.70 Creamy brown and dark grey slightly clayey sandy E
GRAVEL. Gravel Is fine to coarse anguiar to 7
subangular of sandstone, brick with cobbles of roof 1 I
tiles, bricks, and rare fragments of metal, paper and ]
% wire. ]
[MADE GROUND] ]
1.70 B . : .
18 D Soft to very soft dark grey to grey wet slightly organic .
1.9 - 20 ES sandy silty CLAY. b
' ’ [ALLUVIUM /MILL POND SEDIMENTS] 2 T
2,20 = .
[ 2
3]
4
| E
Remarks: 1. Trial pit was terminated in natural ground . 2. Groundwater seepage at 1.60m bgl. 3. No visual or Key:
olfactory evidence of contamination. B - Bulk sample
D - Disturbed sample
e ES - Environmental sample
Stablhty' HSV - Hand shear vane




r PVVA Gec-environmental | ( Borehole 12: !
| | i |
| el TRIAL PIT LOG ™2
R T - G == Ripairan Way, i ' | .
!UB(_’—{" !‘.‘ﬂ‘i‘“ﬂi'ﬁfﬂ[}ﬁ\{}% BD20 73W 1 » i Shapt1 of 1 |
[ proiect | ] tect D ' Cate: i Depth:
1 Proiect | ictoria Mil - : Project 1D: : a | epth:
L Name: | Victoria Milis, Sabdg ' 17140 ! | 2.40 |
i ! ‘ Cocrdinates: I width: I
| . e A I
1 Location: ! victoria Miils, Sabden £543227 N3964851 ! |
I | Elevation: | Logged By: | cal Length:
II crent: | Skipton Properties | Eevanon i o8gec By { Sq -azg 1 enes l
i 1 ai
¥ el i ad In S Tacks | ot T i
u’\i’a}e{;, Sam|p=es apd jSituTesting 1 D;ep:H:- tegend| Stratum Description [ Scale
[Stixe’l peptn{ml | Type | Resuits (o ; !
‘w | ‘ Dark brown clayey sandy GRAVEL with fragments of |
brick, metal wood and sandstone cobbles, and rare
0.30 Lo metal bowl.
B . [MADE GROUND] /
Brown slightly sandy gravelly CLAY Gravel is fine to
coarse sub-angular with tile, brick and sandstone
fragments, and rare glass bottles.
[MADE GROUND]
1
1.10 . . - \
! Yellowish brown and greyish brown slightly gravelly
CLAY, Gravel is fine ta coarse, sub-angular to sub-
i rounded of sandstone, rare brick and various
lithologies.
[MADE GROUND/REWORKED CLAY]
1.9-2.0 ES :
2
2,10 B - - .
*— % Soft dark greyish black wet silty clay with hydrocarbon
P
—x— 5 odour.
240 = [ALLUVIUM/MILL POND SEDIMENTS]

1

] 1

W

.I_|_L1.J_L_l J_I_I_l-l_lJ.nl_J_l_L.[J_J_l.J_I_I [ | I_Ll_l_]_l_l.J_L_l.LJ_l_J.l_l_lJ_LlJ_I_LI_LJL x| J_I_l [ L Y 111l

Y

Odour below 2.20m .

Stability: Trial pit slightly unstable
L

‘s
IRemarks: 1. Trizi oit was terminated in natura! ground 2. Groungwater seepage at 1.80m bg!. 3. Hydrocaroon

Key:

3 - Bulk sampie

.‘A{_—-L_!.J._E_I_I_L_IJ_'_I 11iadn

T - Disturbed sample

HSV - Hand shear vane

i
S - Environmenta! sampie .|
|




pwa

PWA, Geo-environmental
Summit House,

Borehole ID:

TP3

Stability: Trial pit slightly unstable

SERe TRIAL PIT LOG
(::!BOMﬁtHVITUHmBHi(!i BD20 7BW Sheet 1 of 1
Project e Project ID: Date: Depth:
Name: Victoria Mills, Sabden 17140 330
o A Coordinates: Width:
Location: Victoria Mills, Sabden E543241, N5964935
Client: Skipton Properties Elevation: Logged By: S](_:-azlg: Length:
WaFer Samples and In Situ Testing Depth Legend Stratum Description Scale
Staike | Depth (m} Type Results (m)
Moss and grass aver brown and dark grey gravelly .
02-04 ES CLAY. Gravel is fine to coarse angular to sub-rounded b
) ’ 0.30 of brick sandstone, glass, wood, plastic and concrete. .
' [MADE GROUND] ]
Reddish black slightly clayey sandy gravel. Gravel is .
fine to coarse of brick, tiles, wire, with low content of ]
large sandstone boulders. 7
[MADE GRQUND] ]
1
14 ES .
Brown sandy slightly gravelly CLAY. Gravel is fine to ;
coarse sub-angular to rounded of sandstone and 7
various litholigies. N
19-20 D [ALLUVIUM] .
2]
230 [ ]
3
[
4
Remarks: 1. Trial pit was terminated in natural ground 2. No Groundwater encountered. 3. Possible Asbestos Key:
containing materials visible near surface . B - Bulk sample

D - Disturbed sample
ES - Environmental sample
HSV - Hand shear vane




Py

Summit House,

1
|

PWA Geo-environmental |

TRIAL PIT LOG

Sorencie il:

TP4

L3 "’ “' ':'“ Ripairan Way,

|L" EEwironmo m“ 2020 78W i Sheet1ofl

" Project | e ' Project ID: i Date: 5 Depth: i
| d £ [YHITS ) | ; i
| Name: | Victorla Mills, Sabden g 17140 | 2.00 |
i s . [ Coordinates: | Width: |
| Lecation: Viczoria Mills, Sabden | £543269, N5964979 | II
; i © Clavaton: | L 5By | e i e '
i Cliers | Skipton Properties | FfCVamGH I ogged By: i 5‘ca_e. | tength |
! i ; 1:25 |
T : T
Samples and in Situ Testin D 4 - | |
Wara::q >a~1;mes 3nd ;5 esting i iy Legend| Stratum Descripticn | Scale
Strike| Depth(m) | Type | Results {m) | i |
' | f St Tarmac and concrete hardstanding.
0.15 £ [MADE GOUND]
pes Dark brown sandy GRAVEL. Gravel is fine to coarse
W sub-angular of clinker brick, tiles, with low content of
2 sandstone cobbles and fine coal fragments. \
[MADE GROUND]

0.8-09 D

0.80
0.90
1.00

boulders.
[MADE GROUND/REWORKED FiLL]

Greyish brown gravelly clay with low to moderate
boulder content. Gravel is fine to coarse sub-rounded
to sub-angular of sandstone with |arge sandstone

beneath.

Large cemented sandstone boulders with void

Void with water (Historic CULVERT)

2.00 i

j
|
3-;
]
1
3
3
3
1
]
1
3
]
g
]
1
ﬁ'
E
%
%

[Stability:

at 1.90m bgl. 3. Nc visible evidence of contamination 4. Trial pit was siightly unstacle.

Trial Pit slightly unstazie

[Remaris: 1. Trial pit was terminatea on culvert obstruction between L- 2m cgl. 2. Grourdwater present in cuivert |

B - Buik sample
D - Disturbed sampie |
£S - Envirenmental sample |
HSY - hand shear vane |

J—

i
Kay: I
|

—




pWG PWA Geo-environmental Borehcle ID:
[ e Summit House, PS5
Eﬂ.; ) o Ripairan Way,
eor L Environmem: D20 7BW Sheet 1 of 1
Project e Project ID:; Date: Depth:
Narme: Victoria Mills, Sabden 17140 290
. - Coordinates: Width:
Location: Victoria Mills, Sabden E543315, N5964901
Client: Skipton Properties Elevation: Logged By: S:[:'azlgz Length:
Wa.ter Samples and In Situ Testing Depth Legend Stratum Description Scale
Strike [ pepth (m) Type Results {m)
Grass over dark grey GRAVEL. Gravel is fine to coarse .
sub-angular of limestone, brick fragments, sandstone n
0.30 and tile. .
04-05 b ] [MADE GROUND] .
05 ES Firm to stiff greyish brown slightly gravelly CLAY. 3
' Gravel is fine to coarse rounded to sub-rounded of ]
sandstone and various lithologies. ]
[GLACIAL TILL] 3
1-
2
2.20 E
3
4
4
Remarks: 1. Trial pit was terminated in natural ground 2. No groundwater encountered. 3. No visible or offactory Key:

evidence of contamination nated.

Stability: Trial pit stable

B - Bulk sample
D - Disturbed sample
ES - Environmental sample
HSY - Hand shear vane




\ pWGi l PWA Geo-envirenmenta Borenote iD: |
. - i ‘

.f !
g8 | oo TRIALPITLOG ™
|

i?u(‘ Fri e.:u'ir:":cniz'zié 3020 7BW heetiof 1
Project | S i Project 1D ‘ Date: Depth: '
Kl | tiiis, S T | PR I
Name: | Victoria Mills, Saoden | a5 | ; o ad |
T e i 1
, | Sty NI Ceordinates: ¢ Width: !
Lceatien: ! Victoria Milis, Sabaen E543342, NS964517 |
i Cliert: I Skipton Propercies Sievation: | logged By: | Scale: Ii Lengtn:
L e . . | P25
] T
r mp! 3 10 Situ Test &2 | .
Wa.t: Sampies and TRy SRNE ' _,Epth Legend Stratum Description Scate |
Strike| papth{m) | Tvse Results | im) i 1
| fl ey Gravel over sandstone flor slab. | 3‘
' 0.20 . [MADE GROUND] i
T Creamn brown slightly clayey SAND. j
04 5 PRk [MADE GROUND] | Sl
0.5 ES T
: 3
| g
0.80 FEEEEE , - - - ! j
fe —j Firm to stiff greyish brown slightly sandy slightly { 2
# gravelly CLAY, Gravelis fine to coarse rounded to sub- 1 -
rounded of various lithologies. _-‘
[GLACIAL TILL] 3
_!
15 D 3
-
| ﬂ'
2]
' 1
5
E
%
4 j
| ]
| §
! -t ] i | 1\
: '- L ‘ -
[Remarks: 1. Trial pit was terminated in natural ground 2. Slignt groundwater seepage at 1.20m pgl. 3. No visidle or ‘ Key: |
= atfactory evidence of contamination noted. B-Buksample |

O - Disturted sample
ES - Ervirgnmenta: sampie
HSY - Hand shear vane

i
1
i‘tabihty: Jriai pit stable.
|




1.7 D

0.80 REXE

pWG PWA Gec-environmantal Borehole ID:
B |28 : Summit House, TP7
) F i 1 Ripairan Way,

(=90;_;.,tnwronmenftzf BD20 7BW Sheet 7 of 1
Project L Project ID: Date: Depth:
Name: Victaria Mills, Sabden 17140 290

. e Coordinates: Width:
Location: Victoria Mills, Sabden E543361, N5964949
Client: Skipton Properties Elevation: Logged By: Sf.azigz Length:
WaFer Samples and In Situ Testing Depth Legend Stratum Description Scale
strike | Depth (m) Type Results {m)
: Limestone gravel over dark greyish black sandy
5 GRAVEL of clinker.
0.25 [MADE GROUND]

Greyish brown sandy gravel. Gravel is fine to coarse
angular to sub-angular of brick, sandstone, with rare

fragments of plastic and metal pipe.
[MADE GROUND]

Reddish brown sandy slightly gravelly CLAY. Gravel is
fine sub-rounded to sub-angular of Sandstone. 1
Sandstone wall encountered along south face of trial

pitto 1.6m.
[GLACIAL TILL)

220

[
|.|._L-|IIIII|IIIIFIIIl|rlr|||||||IIIIIJ1II|Illfllllllrll]\IIII|IIIII\III

evidence of contamination noted.

Stability: Trial pit stable.

Remarks: 1. Trial pit was terminated in natural ground 2. No groundwater ercountered. 3. No visible or olfactory

Key:
B - Bulk sample
D - Disturbed sample
ES - Environmental sample
HSV - Hand shear vane




[ pWOi ! WA Geg-envirenmental 'I ‘ Borehoie 1D
i Dopeep Summit House, i { wWso1
CTBEE O Caniwe 1 \WWINDOW SAMPLE LOG
a0t rvironmendoll RO 7EW II i Sheetlofi
' Ppegj I roject Number: . Cievaton: | icte Tyoe:
| ;:f:t victoria Mills, Saben L C;\AH ¢ e O L
1 me: Liieu | 1
i Project Ty . Cacrdinates: | Scale:
| Location: Victorjg Migs, Sabaen £543228, NS564956 g 1:25
b . ! o . Dates: ! Logged By:
1 Ch a2 | Loy D [
|G ent hame Skipton Progerties 23/10/2017 I
I I 1 - . tu T = {
Linstail | \AaEe. ! Samplgs and I Sk Tests Stratum Description | Scale |
| | Strike L Deptn m) Tyoe Results | |
Dark brown topsoil. .’ j
[TOPSOIL] ] !
Red brick fil ]
[MADE GROUND] | ;l
Greyish brown slightly sandy gravelly clay. a
5 Gravel is fine to coarse of clinker coal, brick 3
and sandstone fragments. ]
[MADE GROUND] :|
.
1.00 SPT(S) | N=12(1,3/5,3,2,2) 1 —l;
Soft greyish brown gravelly clay. Gravel is | él
fine to coarse angular to sub-angular of :‘
sandstone, concrete with rare fragments of =
glass and brick. 7
[MADE GROUND] | ]
=i Soft to very soft dark grey slightly gravelly .
—ﬂ silty CLAY with hydrocarbon odour. Gravel is _
2.00 SPT(S) N=2 {1,0/0,1,0,1) =245 fine to coarse angular to sub-rounded of | 2 —
B l_,[;_‘ f:j sandstene and rare brick. ]
-5 [MILL POND SEDIMENTS] ]
e ]
Eo% ]
e E
oy | ]
280 Es B Soft to firm greyish brown slightly sandy | 51
' CLAY. [ALLUVIUM] .
3.00 SPT(S) | N=16 (3,4/4,4,4,4) 3]
=1
1
: Firm to stiff greyish brown gravelly sandy 3
5 CLAY. Gravel to cobble size fragments of .
sandstone and Mudstone. ;
[WEATHERED BEDROCK) 7
4.00 SPT() 50 (4,10/50 for 4—
290mm) 7
-
— = | — S 5

Remarks: 1. Window sample was terminated in natural ground . 2. Groundwater encouniered at 2.5m bgl. 3.
Hydrocarben odour telow 1.8m bgl.

Key:
ES - Environmenta sarmple
B - Bulk samzle
G - Disturbed sampie
SPT - 5td. Penetratior Test




pWG‘ PWA Geo-environmental Borehole ID:

s | WINDOW SAMPLE LOG | s

‘-330‘_ BD20 7BW Sheet 1 of 1
Project S Project Number: Elevation: Hole Type:
Name: Victoria Mills, Sabden 17140 WS
Project T Coordinates: Scale:

Location: Victoria Mills, Sabden E543313, N5964938 1:25
. . . . Dates: Logged By:
Client Name: Skipton Properties 23/10/2017
Instail. Wa:c e Samples and In Situ Tests REgth Legend Stratum Description Scale
strike | pepth (m) Type Results (m}
Concrete ground floor slab. ]
0.20 [MADE GROUND] .
' Dark grey/black ashy sandy gravel with slight n
0.40 By hydrocarbon odour. Gravel is fine to coarse ]
%571 sub-angular of clinker, brick and various :
lithologies. ]
[MADE GROUND] ]
Soft to firm brown slightly gravelly sandy N
CLAY. Gravel is fine to coarse sub-rounded to 7
sub-angular of sandstone, mudstone and 14
various lithologies. ]
1.20 [ALLUVIUM] E
Brown gravelly sandy CLAY with pockets of .
1.60 ES 1.60 clayey gravelly SAND. Gravel is fine to coarse .
sub-angular to sub-rounded of sandstone, .
mudstone, 7]
[ALLUVIUM)] ]
2]
Brown wet gravelly SAND. Gravel is fine to i
coarse sub-angular of various lithologies. ]
[ALLUVIUM] Z
2.40 4] Stiff brown gravelly sandy CLAY. Gravel is E
E=—='cl sub-rounded of sandstone and mudstone, 1
2.70 b v [WEATHERED BEDROCK] b
-
e :
3.45 SPT(S) 50 (4,6/50 for 3.45 B
250mm) .
4]
5
Remarks: 1. Window sample was terminated in natural ground . 2. Groundwater encountered below 1.4m Key:
bgl. 3. Slight hydrocarbon odour 0.3m bgl. ES - Environmental sample

B - Bulk sample
D - Disturbed sample
SPT - 5tdl. Penetration Test




| PWA Cec-environmental

| | BoreholeiD: |
i Summit House,
|

| |‘
| it 1 i
. ! WS03
CTEBE | om0 WINDOW SAMPLE LOG
1L LIIVITGHINOEC] RD2C TRW ! | Sheetiofi
[ Project | e : Project Nurmber: T Clevetor: | HoleType: |
| Mame: | Victoria Milis, Sabden '| 17140 | i WS :
i Project | T | Coorginates: ! Scale: |
| Location: | Vichoria Wi, Sabden '. E543290, N5364513 i 135 |
f ' | Dates: U LoggedBy: |
L Chant 1 . il D : LS. .
; Citent Name: | Skipten Properties 1 23/10/2017 | 1
t ! ] . ; { [ | i :
- ater! Semples and In Situ Test ; ' ot el
:!r‘staif.i; V\fje'; SBIRPIES ARFAN BIM HesEs ' Depth | Legend| Stratum Description | Scaie |
| Strike | Depth (m) | Type | Results {m) | | T E
' ' y Concrete floor slab. l ]
0.20 [MADE GROUND] ;I
’ Dark grey slightly sandy GRAVEL. Gravelis s
0.40 fine to coarse angular to sub-angular of 3
- ' . clinker limestone and various lithologies. j ]
Pr= i [MADE GROUND] ! 1
b 0.70 ES Soft to firm greyish brown slightly gravelly ]
AT, 0.80 D slightly sandy CLAY. Gravel is fine to coarse 3
R, sub-angular of sandstone and varicus
1.00 SPT(S) | N=1(1,0/0,0,0,1) lithologies. 1 j_
[ALLUVIUM] :I
]
1.40 Greyish brown wet clayey slightly gravelly _:I
SAND. 1 ]
[ALLUVIUM] | i
1.80 b 1.80 Grayish brown very sandy GRAVEL. Gravel is =
200 SPT(S) | N=20 (3,4/5,5,5,5) : mostly fine sub-angular to sub-rounded of 2 3
' e 210 & sandstone and various lithologies. ;I
S [ALLUVIUM] / .
Firm to stiff dark grey slightly gravelly CLAY. 1 q
Gravel is mostly coarse sub-angular to sub- i at
rounded of mudstone. ! _‘I
2.60 SPT(S) | 50(11,13/50for | 2.60 [WEATHERED BEDROCK] j
295mm) aj
3
4-
E
. ! . | I | i j
i [ | I : ! i | ]
L '. S N | |
Remarks: 1. Window sample was terminated in naturai ground . Z. Damp belowl.4m bgl. 3. No visuai or Key:
olfactory evidence cf contamination. ES - Ervicormental samole
B - Buik sampie

!
\ : D - Disturbed sample |
: SPT - Std. Penetratior. Test l




pwa

PWA Geo-environmental

Berehole ID:

il Summit House, WS04
CoERE WINDOW SAMPLE LOG
L—:eo,,-_-,&nwronmenfm BD20 7BW Sheet 1 of 1
Project 5. = e Project Nurber: Elevation: Hole Type:
Narme: Victoria Mills, Sabden 17140 WS
Project N Coordinates: Scale:
Location: Victoria Mills, Sabden E543355, N5964956 125
) . ) . Dates: Logged By:
Client Name: Skipton Properties 23/10/2017
Install. Wa‘t e Samples and Il Situ Tests DegHh Legend Stratum Description Scale
Strike [ pepth (m) Type Results (m})
24 Limestone GRAVEL. ]
020 [MADE GROUND] .
’ Dark grey GRAVEL. .
[MADE GROUND] .
0.50 - J
Dark grey clayey GRAVEL with fragments of .
timber and brick. Gravel is mainly coarse sub- 7
angular of Limestone. ]
[MADE GROUND] 7
1.00 SPT(S) | N=3(1,1/0,1,1,1) 1
1.20 . - . .
130 Es Soft to firm orangish brown slightly sandy ]
’ CLAY. 7
[GLACIAL TILL] J
2.00 SPT(S) | N=21(7,5/5,6,5,5) 2
2.40 - - . 1
Greyish brown crangish brown in places ]
slightly sandy clayey GRAVEL. Gravel Is fine ]
2.70 to coarse sub-angular of sandstone with 7
) cobble size fragments of sandstone. ]
[GLACIAL TILL] ]
3
]
=
' 1
.

visual or olfactory evidence of contamination.

Remarks: 1. Window sample was terminated in natural ground . 2. No groundwater encountered. 3. No

Key:

LS - Environmental sample

B - Bulk sample

D - Disturbed sample
SPT - Std. Penetration Test




i pWO? | PWA Geo-environmental | I Borehole iD:
| R i Summit House, : WS05 !
] s ] I
CTRE | wmeee L WINDOW SAMPLE LOG | |
B VI GHIMENIG BD20 7BW I | heetiofl |
| Project ' o i Project Number: | Elevation: E Lole Type:
i £ H 4 I
L Name: Victoria Miils, Sabden i 17140 i ! ws |
I P I . b
Project | . | Coordinates: . Scale: |
| Locaton: | Victafia Mills, Sabden ' £543325, N5964916 ? 195
[ 1 . ) i Dates: ! logged3y: |
! Client Name: i Skipton Prooerties i 23/09/2017 | !
! E | ne T T l Yu 8 ‘ : |
|instati | Waten Samples ancHin ST Tests | Deetn i‘ Legend | Stratum Description | Scaie1
Strike|  naptn {m! Type Resuits L (m) | |
| 0.10 Limestone GRAVEL. 1
: 2l [IMADE GROUND] . -
Dark greyish brown gravelly CLAY. Gravel is
%8 fine to coarse angular to sub-angular of
0.50 sandstone with fragments of brick. 3
[MADE GROUND] 9
Soft to firm brown very slightly sandy slightly ;l
gravelly CLAY. Gravel is fine to coarse sub- 3
angular to sub-rounded of sandstone and ;l
1.00 SPT(S) N=1 (1,0/0,0,1,0 various lithologies. 1 -
[GLACIAL TILL] ]
o 3
1.50 == " : - - EII
B Firm to stiff brownish grey slightly gravelly | m
s CLAY. Gravel is coarse sub-angular of 3
75 sandstone and mudstone. I
72 [GLACIAL TILL] ﬁ
2.00 SPT(S} | N=20(4,5/555,5) | 200 === — 2 4
! [ No recovery due to cobble blocking window 54
| sampler. il
| 3
3.00 SPT(S) N=24(6,6/6,5,6,7) | 300 & Stiff to very stiff dark greyish brown slightly 3 i
gravelly CLAY, Gravelis fine to coarse (mostly 7
coarse) sub-angular of mudstone sandstone 3
and various lithologies. j
[WEATHERED BEDROCK] _
| .
4.00 ! 4 —j
I i i3
| | ]
—— | S

I i ! : { H :
Remarks: 7. Window samole was terminatea in natural ground - Z. No grodndwater encourtered. 3. No
visual or clfactory evidence of contamination.

Kay:
£5 - Environmental sarrpie
3 - Bultsample
| D - Disturbed sample |
. SPT-5tc. Penetration Test




Report No: 17140/GR/02 pwgqi
Project Details: Victoria Mill, Sabden ..@ &
Date: November, 2017 U

v i

oo ‘.:'I".-'rl - =
Plate 3: TPO2 showing soft -very soft (TPH impacted) alluvial deposits




Report No: 17140/GR/02
Project Details: Victoria Mill, Sabden
Date: November, 2017

Plate 5: TPO3



Report No: 17140/GR/02 pW

#E
Project Details: Victoria Mill, Sabden IEF.‘:.‘- .
Date: November, 2017 '

Plate 6: TP04 — Historic Culvert encountered

Plate 7: TPOS




Report No: 17140/GR/02
Project Detalls: Victoria Mill, Sabden
Date: November, 2017
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Plate 10: NAPL (Oil Creosote) type contamination on dipper associated with monitoring of historic
WS05



Project No: 17140/GR/02 pWO

Project Details: Victoria Mills, Sabden l.“’ '
Date: November 2017

APPENDIX D

Chemical Laboratory Results
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Final Report

Chemtest

Thsb r!ght chernistry to deliver resulls
Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:

Initial Date of Issue:
Client

Client Address:

Contact(s}:

Project

Quotation No.:

Order No.:
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Details:

17-24883-1
28-5ep-2017

Paul Waite Associates
Geoenvironmental

Summit House

Riparian Way

The Crossings, Cross Hilis
Keighley

BD20 7BW

Lindsay Palmer

17140 Victoria Mills, Sabden

7
5

28-Sep-2017

Giynn Harvey, Laboratory Manager

Date Received:

Date Instructed:

Results Due:

21-Sep-2017

21-Sep-2017

27-Sep-2017
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i Clhiemtest

Tha right chemistry 1o deliver results

Bulk ldentification Certificate

Paul Waite
Client; Associates Your Ref.:
Geoenvironmental
Site Address: Project: 17140 Victoria Mills,
Sabden
Date Sampled: 18-Sep-2017 Job Number: 17-24883
Date Recelved: 21-Sep-2017 Nec Samples:
Date Reported: 28-8Sep-2017
Sample No. Sample Ref. Description SOP| Accred. | Laboratory Material Resuit
Cement and .
514124 TP3 2185 u COVENTRY insulation Chrysotile

The in-house procedure SOP2185 Is in accordance with the requirements of Appendix 2 of the Analyst Guide (HSG 248).
The results relate only to items tested as supplied by the client.
Comments and interpretations are beyond the scope of UKAS accreditation.

Samples agsociated with asbestos In bullding surveys are retained for six months (HSG 264 refors)
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L neimtest

The right chemistry to deliver resulits

Test Methods

SOP Title Parameters included Method summary
2010 |pH Value of Soils pH pH Meter

Moigture and Stone Content of Determination of moisture content of soil as a
2030 {Soils{(Requirement of Moisture content percentage of its as received mass obtained at

MCERTS)

<37°C.

Water Soluble Boron, Sulphate,

2120 Magnesium & Chromium Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-CES
2185 |Asbestos Asbestos Polarised light microscopy / Gravimetry
2192 |Asbestes Asbestos Polarised light microscopy / Gravimetry
. : . i S Alikaline extraction followed by colorimetric
2300 Cyanides & Thiocyanate in Free {or easy liberatable) Cyanide; total determination using Automated Flow Injection

Soils

Cyanide; complex Cyanide; Thiocyanate

Analyser.

2450

Acid Soluble Metals in Scils

Metals, including: Arsenic; Barium; Beryllium;
Cadmium; Chromium; Cobalt; Copper; Lead:;
Manganese; Mercury; Molybdenum; Nicksl;
Selenium; Vanadium; Zinc

Acid digestion followed by determination of
metals in extract by ICP-MS.

Soil extracts are prepared by extracting dried
and greund soil samples into boiling water.

2490 |Hexavalent Chromium in Soils }Chromium [VI] Chromium [VI] is determined by “Aquakem 600"
Discrete Analyser using 1,5-diphenylcarbazide.
Determined by high temperature combustion
2625 {Total Organic Carbon in Soils  |Total organic Garbon (TOC) under oxygen, using an Eltra elemental

analyser.

2680

TPH A/A Split

Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, »C12-C16, »C16-C21, >C21—
C35. >C35- C44Aromatics: »C5-C7, »C7-C8,
>C8 C10, >C10-C12, >C12-C186, =C16-C21,
>C21- C35, »C35- C44

Dichloromethane extraction / GCxGC FID
detection

2700

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a}Anthracene; Benzola]Pyrene;
Benzo[b]Flucranthene; Benzo[ghi]Perylene;
Benzo[k]Fluoranthene; Chrysene;
Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Dichloromethane extraction / GG-FID

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol. Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethyiphenclsNote:

chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

Page 5 of 6




%,
&
3

Jemtest

The nght chermstry to delwver resuils

Report Information

Key

UKAS accredited
MCERTS and UKAS accredited
Unaccredited
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> ‘"greater than"

nZEC

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Ashestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stabllity time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply fo extended sample storage

If you require extended retention of samples, please emaif your requirements to:
customerservices@chemtest.co.uk

Page 6 of 6
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rmChemtest

The right chermistry o deliver resulls

Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:

Initial Date of Issue:
Client

Client Address:

Contact(s):
Project
Quotation No.:
Order No.:
No. of Samples:
Turnaround (Wkdays):
Date Approved:
Approved By:

7

s

Details:

R 2 i
//

17-28084-1
31-Oct-2017

Paul Waite Associates
Geoenvironmental

Summit House

Riparian Way

The Crossings, Cross Hills
Keighley

BD20 7BW

Lindsay Palmer

17140 - Victoria Mills Sabden

Date Received:

17140 Date Instructed:
4

5 Results Due:
31-0ct-2017

Glynn Harvey, Laboratery Manager

25-Oct-2017

25-0ct-2017

31-Oct-2017
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meimtest

The right chemistry to deliver results

Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Molsture and Stone Content of
Soils(Requirement of
MCERTS)

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2192

Asbestos

Asbestcs

Potarised light microscopy / Gravimetry

2300

Cyanides & Thiocyanate in
Scils

Free (or easy liberatable) Cyanide; totai
Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric
determination using Automated Flow [njection
Analyser.

2450

Acid Soluble Metals in Soils

Metals, including: Arsenic; Barlum; Beryllium;
Cadmium; Chromium; Cobalt; Copper; Lead;
Manganese; Mercury; Molybdenum; Nickel;
Selenium; Vanadium; Zinc

Acid digestion followed by determination of
metals in extract by ICP-MS.

2490

Hexavalent Chromlum in Socils

Chromium [VI]

Soil extracts are prepared by extracting dried
and ground soll samples inte boiling water.
Chromium [V1] is determined by ‘Aquakem 600"
Discrete Analyser using 1,5-diphenylcarbazide.

2625

Total Organic Carbon in Scils

Total organic Carbon (TOC)

Determined by high temperature combustion
under oxygen, using an Eltra elamental
analyser,

2670

Total Petroleum Hydrocarbons
{TPHj) in Soils by GC-FID

TPH {C6-C40Q); optional carbon banding, e.g. 3+
band — GRO, DRO & LRO*TPH C8—C40

Dichloromethane extraction / GC-FID

2700

1

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Benzo[b]Fluoranthene; Benzo[ghilPerylene;
Benzo[k]Fluoranthene; Chrysene;
Dibenz[ah]Anthracene; Flucranthene; Fluorene;
Indenc[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID

2920

Phenols in Soils by HPLC

Phenoclic compounds including Resorcinal,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:

60:40 methancliwater mixture extraction,
followed by HPLC determination using
electrochemical detection.

chlorophenols are excluded.

Page 4 of 5




Chaermtest

The nght chamistry to deliver raesults

Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis

SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
IS Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The resuits relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 ail subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommael Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply fo extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemfest.co.uk

Page 5of b
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Final Report

e Chemtest

Tha nght charnistry lo deliver resulle
Chemtest Ltd.

Depot Road

Newmarket

CB8 DAL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:

Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:
AARs.

Details:

17-30022-1
17-Nov-2017

Paul Waite Associates
Gecenvironmental

Summit House

Riparian Way

The Crossings, Cross Hills
Keighley

BD20 7BW

Lindsay Palmer

17140 - Vic Mills, Sabden

Q17-11151 Date Received: 13-Nov-2017
Date Instructed: 13-Nov-2017

3

5 Results Due: 17-Nov-2017

17-Nov-2017

Martin Dyer, Laboratory Manager

Page 1of 6



g jo Z ebed

0L000'0 > 010000 > |owooo0| wbw Jooll n auayuelonyyjozuag

0L000°0 > oLo000> |oLooo 0| KBw oozl N susLpuriony[qjozuag

0L000'0 > 0L0000> JoLooo0| 1Bw |ooZL n auasAIyy

010000 > | 0L0000> |oOr0000] ¥BW oozl N ausoeljue[elozuSd

010000 > 010000 > Joioooo | vow [ooiL n aUBIAd

| 0L0000 > 010000 > | 0LO00'O | ¥BW | 00.L n suayjuBIon|4

010000 > 0L0000> |owoooo | bW {00l n BUSBIYIUY

0L000°0 > 0l0000> |0L0000] Bw {0041 n susayjuELSYd

010000 > CLO000> | 0L000°0 | 16w fo0LL n BuBJIoNJ

0L000°0 > oLo000 > 010000 Kbw |o0LlL n aualydeusdy

0L000'0 > 0L0000> [olooo0| KBw |oosL n aus|Ayydeusoy

0100070 > 0L0000 > | 0100070 ] ¥Bw 001 n auaeuiydeN

0L0'0 > 0L00 > oLo0 | vbw foi91 N FrD-90< Hdl 8101

0000%L 0l > 0l > ol T4 P n 0¥D-90< Hdl B0l

000LE 010> 0L'0 > 0i°0 1B Toz9l N OFD-120< Hd.L

000011 010 > 010 > 010 vord |oi9l N 120-01D< Hdl

0L8 0L0> 00> 0L'0 uorl | olol N 0L0-90< Hdl

Gi 5l 0¢ bW |oLoL n uogJes) ojuebiQ jelol

9z'0 1£0 0zo'o | 16w |osyL N {peajossi() Uol

e 0LO00 > oLo0°0 | KBW |OGiL n {paajossiq) ouIZ

0LoG'0 > 01000 > 0L00°0 | I/Bw | oSyl n {paajossi() WNILBISS

0Loo'0 > S 01000 | IBw | oSkl n {poajossi() pea’

LLOO'0 PLOO'O oLooo | 1Bw | osyl n {paajossiq) 19%2IN

050000 > 080000 > | 050000 | 16w | oSyt n {(ponjoss|q) Anaay

¥L00°0 LLOO'0 olo00 | Bw |05kl n {panjossiq) s8ddog

0L00°0 > 0L000 > 0L000 | Bw |osrl n {paajossIQ) WNWOIYD

0L00'0 > 0L000 > oroo'o | 16w |osyL n {ponjossIq) 21Uy

0S00=>1a] | 0so0=>[a | oso0 { ybw |szel n apiyding

0600 > 0500 > 0s0'0 | IBw | o0EL n {xe|dwWwa]} SpIUBAD

0570 > 050 > 050 yow | ooEl n 8lEUBAD0IY |

0500 > 050°0 > oso0 | 1ow looEl n (s814) spiueiy

£l 0z 0L ybw | 0zz ) n sjeyding

6E0°0 €400 pioo | Bw foezl n wnjuowIY

Ll Zl 0l bw |pzel n &puo|yD

09 0¢ > 'S vbw | ogol n 0501 IV SplioS papusdsng

081 08l oL |worsd|ozoL n AIAnonpuoD (ealyo3(g

gl 28 WiN 0LO0L n Hd

05070 > 0500 > osoo | 1w |oogl n (jmoL) apiueAD

0800 > 080°0 > ogoo | vBd [0Syl n {paajossi(]) wnlwpes

_ ao1 | suun | JOS | 'pesody puBUjuLB(]

ZL0Z-AON-B0 | Z10Z-AON-60 | Z102-A0N-60 |-pajdweg s1EQ
HILVM ALY M H3lvm  |'edA) gdweg

LOSM sd SN Q| edwes WwanD

LOSM uepgeg uspqes  |-jey sidweg wald “ON J3pIQ

ZEE9ES 1£28ES 0£28es  [:"al 9ldweg 3sepwsyy 1SLL1-LLD ON uageeny

d i _wu:oE-._o.__>_._wo¢mu

Ze00e-LL Z2Z00€-41 - 2200€-ZlL  {¥ON qor 1sapuayd So1eID0SSY SHEM INE JUSHD

uapqes SN A - oFL2) 0slodd
SYNEaY fengap O ANSILUSUD 1B eu ]

TSIE\A - Synsoy



g jo ¢ abey

0E0°0 > 0800 > 0800 | iBw |ozel n sjousyd [Bjo ]

0500°0 > 0500'0 > 0S60°0 | UBW | 0z6h n S|oueydiALg ¥ S[OUBIAY

05000 > 0500°0 > 05000 | bW |ozsl N s|oyae}ed

05000 > 050070 > 05000 | vbw [ozel n sjousydifuyjowl |

0S00°0 > 0500°0 > pgsoon | vBw |ozsl N [ouyden-|

0S00°0 > 05000 > 05000 | 6w [ozsl n s|osal)

0500°0 > 05000 > 06000 | ow |ozel n [ouayd

05000 > 0S00°0 > 05000 | 1Bw | 0z6) n [oujsiosey

0t000>[2] | 01000 >I0] | oLooo | vBw |gozt n Bus|AX-0

0L000>[21 [ 01000 >0 | olaoo | yBw |oezL N suaiy-d g w

01000 >[21 | orooo=>[0] | orooo | 16w oozt n auazuagiyyg

oro00>[2] | owoco>I[0] | oLooo | vBw [oelL n EVERTEN

0t00'0>[2] | oloo'o> [0l | orooo | vBw [oal) n auszuag

0Z00°0 > 02000 > 0z00'0 | vbw oozl n SHvd 91 JO 101

0100070 > otoooo> |owooo0| 1Bw oozl n ausjplad]'y'blozuag

0L0000 > 0Lo000> JoLoooo | vBw oozl N ausdeIfUy{y‘e)zuaqiq

010000 > 0L0000> [o0L0000 ]| Bw |00l n auaiAd(p'a-g'z'| Jouspu

0L000°0 > cLoo00> [oLoooo | ¥Bw |ooz) n suuAdie]ozuag
a0l | siun | dosg | "pesoy pueujuLaiad|

ZL0Z-AON-80 | Z10Z-AON-60 | JL0Z-AON-60 |-pejdwes sjeq
HIALYM HALVYAM HILVM :adA] ajdwesg
LOSM sa Shi Tl Sdwes Jus|o
LOSM uapqes uspgesg  |:jey sidwes jusyn 'ON 13pIQ
ZETHES | £Z8ES 0£z8es  |'gl ejdweg jsaquayd LSLL1-£11 "ON UOpEICND
10 [EIUBWILCIALBONE
Z200€-L | 2Z008-1 1 <Z00E-LL  |:'ON qor 1ssgwar)

£2JR100SSY GUEM INEd UMD

I9Jep - sjnsoy

SPqEs "SI OIA - OFFZ} [199]0id

SINSAJ Janep 0} ANSHUSUD 1B By,

1SOUIBL, < i

T



.;’;2". 5
Y7 &

Deviations

ntest

The right chemistry to deliver results

In accordance with UKAS Policy on Deviating Sampies TPS 63. Chemtest have a procedure to ensure ‘upon receipt of each sample a

competent laboratory shall assess whether the sample is suitable with regard to the requested test(s)’. This policy and the respective

holding times applied, ¢an be supplied upen request. The reason a sample is declared as deviating is detailed below. Where applicable

the analysis remains UKAS/MCERTSs accredited but the results may be compromised.

Sample ID: Sample Ref: Sample 1D: Sa:)n;::!?d %?;2::;:‘ Containers Received:
538230 Sabden us 09-Nov-2017 BC Coloured Winchester 1000mi
538230 Sabden us 09-Nov-2017 BC Plastic Bottle 1000ml
538221 Sabden DS 09-Nov-2017 BC Coloured Winchester 1000ml
538231 Sabden DS 09-Nov-2017 BC Plastic Bottle 1000ml
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e Chemtest

The right chemistry to deliver resulls

Test Methods

sopP Title Parameters included Method summary
1010 |pH Value of Waters pH pH Meter

Electrlcal Conductivity and \ . .
1020 [Total Dissolved Sofids (TDS) in |&oou oo conductivity and Total Dissolved ooy iy Meter

Waters olids (TDS) in Waters

1030 |Total Suspended Solids

Total suspended solids

Filtration of a mixed sample through a standard
glass fibre filter and determination of the mass
of residue retained dried at 105°C.

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

Cyanides & Thiccyanate in

1300 |\ aters

Free (or easy liberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Continuous Flow Analysis,

1325 |Sulphide in Waters

Sulphides

Automated colorimetric analysis by ‘Aquakem
600" Discrete Analyser using N,N—dimethyl-

1450 |Metals in Waters by [CP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmlum; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium:
Zing

w_pphenylenediamine.

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

Total/Dissolved Organic Carbon

1510 in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

Total Petroleum Hydrocarbons

1670 (TPH) in Waters by GC-FID

TPH (C6--C40); optional carbon banding, e.g. 3-
band — GRO, DRQ & LRO

Pentane extraction / GC FID detection

Speciated Polynuclear
Aromatic Hydroearbons (PAH)
in Waters by GC-FID

1700

Acenaphthene; Acenaphthylene; Anthracene;
denzo[a]Anthracene; Benzo[a]Pyrene;
Benzo[b]Fluoranthene; Benzo[ghf]Perylene;
Benzo[k]Fluoranthene; Chrysene;
Dibenz[ah]Anthracene; Fluoranthene; Fluorane;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Pentane extraction / GC FID detection

Volatlle Organic Compounds
|(VOCs) in Waters by
Headspace GC-MS

1760

Volatile organic compounds, including BTEX
1and halogenated Aliphatic/Aromatics. (cf.
USEPA Method 8260}

Automated headspace gas chromatographic
{GC) analysls of water samples with mass
spectromefric (MS) detection of volatile organic
compounds.

1920 |Phenols In Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

{Determination by High Performance Liquid
Chromatography {HPLC) using electrochemical
detection.
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Chiemtest

The right chemistry to debver rasulls

Report Information

U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
IS Insufficient Sample
/S Unsuitable Sample
N/E not evaluated
< "less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are availabie upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
welight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling fo extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sampie Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.co.uk

Page 6 of 6
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Final Report

Chermtest

Tha righl chernistry 1o deliver results

Chemtest Lid,

Depot Road

Newmarket

CBB 0AL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:

Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

o
..; 22 /?

o
P

-~
Details:

17-30026-1
17-Nov-2017

Paul Waite Associates
Geoenvironmental

Summit House
Riparian Way
The Crossings, Cross Hills

Keighley
BD20 7BW

Lindsay Palmer
17140 - Vic Mills, Sabden

Q17-11151 Date Received:

Date Instructed:

[3)]

Results Due:

17-Nov-2017

Glynn Harvey, Laboratory Manager

13-Nov-2017

13-Nov-2017

17-Nov-2017
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ntest

Deviations

The nght chemnstry to deliver results

In aceordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a pracedure to ensure 'upon recsipt of each sample a
competent laboratory shall assess whether the sample Is suitable with regard to the requested test(s)". This policy and the respective

holding times applied, can be supplied upon request. The reason a sample is declared as deviating is detailed below. Where applicable
the analysis remains UKAS/MCERTSs accredited but the results may be compromised.

Sample ID: Sample Ref: Sample ID: s;n;zd %i‘g:::;" Containers Recelved:
538239 WS05H 09-Nov-2017 BC Coloured Winchester 1000m|
538239 WS05H 09-Nov-2017 BC Plastic Bottle 1000m|
538240 WSZH 09-Nov-2017 c Coloured Winchester 1000ml
538241 WS04H 09-Nov-2017 BC Coloured Winchester 1000m|
538241 WS04H 09-Nov-2017 BC Plastic Bottle 1000ml
538242 WS10H 09-Nov-2017 BC Coloured Winchester 1000m|
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Chemtest

The right chermistry to deliver results

Test Methods

SOP

Title

Parameters included

Method summary

1010

pH Value of Waters

pH

pH Meter

1020

Electrical Conductivity and
Total Dissolved Solids {TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS} in Waters

Conductivity Meter

1030

Total Suspended Solids

Total suspended sclids

Filtration of a mixed sample through a standard
glass fibre filier and determination of the mass
of residue retained dried at 105°C.

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON}); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aguakem 600" Discrete Analyser.

1300

Cyanides & Thiocyanate in
Waters

Free (or easy liberatable) Cyanide; total
Cyanide: complex Cyanide; Thiocyanate

Continuous Flow Analysis.

Automated colerimetric analysis by ‘Aquakem

1325 |Sulphide in Waters Sulphides 600’ Discrete Analyser using N,N-dimethyl-
pphenylenediamine.
Metals, including: Antimony; Arsenic; Barium;
Beryllium: Boron; Cadmium; Chromium; Cobalt; | Filtration of samples followed by direct
1450 |Metals in Waters by ICP-MS Copper; Lead; Manganese; Mercury; determination by inductively coupled plasma
Molybdenum; Nickel; Selenium; Tin; Vanadium; |mass spectrometry (ICP-MS).
Zinc
1610 TotalDissolved Organic Carbon Organic Garbon TOC Analyser using Catalytic Oxidation

{in Waters

Total Petroleum Hydrocarbons

TPH (C6-C40); optional carbon banding, e.g. 3-

1670 (TPH) in Waters by GC-FID band — GRO, DRO & LRO Pentane extraction / GC FID detection
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrens;
Speciated Polynuclear Benzo[b]Fluoranthene; BenzolghilPerylene;
1700 |Aromatic Hydrocarbons (PAH) |Benzolk]Fluoranthene: Chrysene; Pentane extraction / GC FID detection

in Waters by GC-FID

Dibenz[ah]Anthracene; Flucranihene; Fiuorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrens

Volatile Organic Compounds

Volatile organic compounds, including BTEX

Automated headspace gas chromatographic
(GC) analysis of water samples with mass

1760 [(VOCs) in Waters by and halogenated Aliphatic/Aromatics. (cf. X . ) .
Headspace GC-MS USEPA Method 8260) spectrometric {MS) detection of volatile organic
compounds.
Phenolic compounds including: Phenol, Determination by High Performance Liguid
1920 |Phenols in Waters by HPLC Cresols, Xylenols, Trimethylphenols Note: Chromatography (HPLC) using electrochemical

Chiorophenols are excluded.

detection.
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= Chiemtest

The right chemistry to deliver resulis
Report Information

Key

U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> “greater than"

Comments or interpretations ara beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VQOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

lssue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampting not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water sampies will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:

customerservices@chemtest.co.uk
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Project No: 17140/GR/02
Project Details: Victoria Mills, Sabden
Date: November 2017

APPENDIX E

Geotechnical Laboratory Results
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Project No: 17140/GR/02
Project Details: Victoria Mills, Sabden
Date: November 2017

APPENDIX F

Gas and Groundwater Monitoring Data
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