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Executive Summary

HSP Consulting Engineers Ltd has been commissioned by Frank Shaw Associates Ltd on behalf of
Kirklees Council to provide a Phase Il Geo-environmental Assessment report providing information
on likely constraints to the development of the site, parameters for design and recommendations for
any mitigation measures should they be required.

The site is located off Deighton Road, land formerly occupied by the Deighton Centre. The
approximate National Grid Reference for the centre of the site is (NGR) 415904, 419561.

The ground investigation comprised ten windowless sample boreholes to a maximum depth of 4.22m
and eight machine excavated trial pits to a maximum depth of 3.20m begl. Three of the trial pits were
utilised for infiltration testing. Three rotary boreholes were undertaken between the 24" and 26™ April
2023. The geology of the site generally comprises Made Ground to variable depth overlying bedrock
deposits of the Pennine Lower Coal Measures. No evidence of coal seams/worked seams have been
recorded although fractured/broken ground has been recorded from 3.2m to 5.2m begl within RO02,
where flush returns reduced before returning to consistent levels.

Traditional strip or pad foundations could be utilised within the firm to stiff cohesive deposits in the
central and southern site areas at minimum depths of 0.75m begl to a net allowable bearing pressure
of 100kN/m?, increasing to 200kN/m? at 2.00m begl. However, in part the proposed building footprint
overlies significantly deeper Made Ground and soft cohesive deposits that are not considered suitable
for a traditional foundation. Due to these constraints, traditional foundations are unlikely to be feasible
within this area and a piled foundation solution should be considered with piles extending into the
competent mudstone strata.

A suspended ground floor slab is recommended. It may be possible to adopt a ground bearing floor
slab where existing Made Ground materials and soft cohesive deposits are replaced with engineered
fill below the proposed building footprint.

The natural soils encountered are generally considered appropriate to adopt a basic Design Sulphate
Class of DS-1 together with an Aggressive Chemical Environment for Concrete (ACEC) of AC-1s.
Should Made Ground materials be retained on site and concrete foundations / slabs come into contact
with the material, it is considered appropriate to adopt a basic Design Sulphate Class of DS-3 together
with an Aggressive Chemical Environment for Concrete (ACEC) of AC-2s, based on worst case
results within Made Ground material.

Infiltration testing was undertaken as part of the ground investigation to assess the suitability of the
soils for surface disposal by infiltration (soakaways). The results of the preliminary soakaway testing
suggest that the site will be suitable for soakaway drainage. Any infiltration drainage utilised within
the scheme will need to take into consideration the elevated PAH and lead identified at some locations
within the shallow Made Ground.




The screening process for on-site human health receptors show that the GACs, representative of
minimal risk for a residential with home grown produce setting were exceeded for lead in one location
and polyaromatic hydrocarbons (PAHS) across seven locations from samples within the Made
Ground. Loose amosite fibres were recorded within one Made Ground Sample. Laboratory analysis
undertaken to quantify the amount of asbestos in soils has reported the mass to be <0.001% by weight
within the sample.

In areas where buildings or hardstanding are proposed the risk will be negligible as this effectively
acts as capping and breaks the Source - Pathway - Receptor linkage. Subject to proposed levels,
HSP recommend that for all soft landscaped areas, a cover system should be provided, likely
comprising a minimum 300mm of suitable topsoil / subsoil. In areas where growing provisions are
required, i.e. farm / orchard, gardens, a minimum depth of 600mm of suitable topsoil / subsoil should
be provided (subject to landscape architect requirements).

Ground gas monitoring has been undertaken on six occasions. An additional visit was undertaken in
January 2024 at 980mbar and steady conditions, considered to be worst case atmospheric conditions.
Comparison of the results with Table 2 of BS8485:2015 + A1:2019 indicates that the site falls into a
Characteristic Situation 1 and therefore, ground gas protection measures will not be required.

Testing to the Water UK Suite is beyond the scope of the investigation. However, the use of plastic
water supply pipes is likely to be suitable if located in natural ground. However, specific targeted
testing may be required by the utility provider once the water supply pipe route(s) have been
confirmed.

The executive summary contains an overview of key findings and conclusions. However, no reliance
should be placed on the executive summary until the whole of the report has been read. Other
sections of the report may contain information which puts into context the findings noted within the
executive summary.
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1.2

1.3

1.4

Introduction

Background

This report has been prepared to support a planning application. The brief provided by Kirklees
Council indicates a new build school for children and young people with Social, Emotional and
Mental Health needs at the former Deighton Centre site.

Client Brief & Scope

HSP Consulting Engineers Ltd has been commissioned by Frank Shaw Associates Ltd on
behalf of Kirklees Council to undertake an intrusive ground investigation at the site to
investigate the existing ground conditions and provide information on likely constraints to
development, preliminary parameters for design and recommendations for any mitigation
measures to support a planning application.

The report presents the following information:
e asummary of the previous Geo-environmental Reports (Section 1.5 below),
¢ details of the ground investigation undertaken and the ground conditions encountered,
¢ details and results of the geotechnical testing and contamination analysis,
¢ recommendations for mitigating constraints to the proposed development, where
appropriate, and providing preliminary parameters for foundation design.

The human health risk assessment reported within Section 5 follows the principals given in
the Land Contamination Risk Management (LCRM) Guidance.

Where applicable, the fieldwork was undertaken in accordance with BS5930:2015+A1:2020
Code of Practice for Ground Investigations and BS10175:2011+A2:2017 Investigation of
Potentially Contaminated Sites.

Report Objectives

The objectives of this report are to:
e Establish the geological and hydrogeological conditions using existing
available/published information.
e Summarise available information and identify site specific geotechnical and
environmental hazards which may place a constraint upon the proposed site use.
e Produce an updated Conceptual Site Model identifying potential pollution linkages
between sources of contamination, pathways and receptors.

Limitations

The recommendations made in this report are based on the findings of the intrusive ground
investigation undertaken between the 17" — 18" November 2022 (windowless sampling) and
between the 6" — 8" February 2023 (trial pitting and infiltration testing) and additional three

rotary boreholes undertaken between the 24" and 26" April 2023.
. 1



1.5

Previous Reports

HSP Consulting Engineers Ltd have previously produced a Phase | Desk Study Report for the
site, details of which can be found below:

e HSP Consulting Engineers Limited, Joseph Norton SEMH School, Huddersfield -
Phase | Geo-Environmental Desk Study Report, December 2022, Ref: HSP2022-
C4164-G-GPI-1137. (Ref 1.)

This Phase Il Geo-environmental Assessment should be read in conjunction with the findings
of the Phase | Desk Study referenced above.
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Review of Existing Information & Geoenvironmental Setting

The Site

Location

The site is located in Deighton, a district located in the northeast of Huddersfield. The site is
located off Deighton Road, land formerly occupied by the Deighton Centre. The approximate
National Grid Reference for the centre of the site is (NGR) 415904, 419561. A Site Location
Plan is included in Appendix I.

Description
The site is irregular in shape and is approximately 2.07Ha in area. Access is gained off
Deighton Road in the south of the site.

The site was formerly occupied by the Deighton Centre, which was demolished in 2013 and
is therefore now vacant land. Demolition drawings have been provided by the client. The ‘Site
Finishes Plan’ (Drawing Ref. SE05) indicates the following activities were to be undertaken
during demolition:

e Locate, disconnect and seal all redundant drains and connections (Drawing SE06
shows the disconnections of water feed, electricity and gas).

o Demolish identified buildings including removal of perimeter pathways, paving areas,
signs, retaining walls, ramps, steps and hardstanding areas — down to ground level
including excavation of floor slab and foundations.

e Use suitably crushed demolition material to fill any below ground voids (presumably
basement areas)

e Remove all excess demolition material off site

e Introduce 150mm layer of topsoil of former building footprint and seed.

No asbestos removal documentation has been provided.
It is also noted that that no post-demolition documentation has been provided.

While the building footprints have been removed in their entirety, the former access road and
car parks remain; which generally appeared in good condition. Scrubland / overgrown
greenspace occupies the former school area. A number of informal paths cut across this area,
which are understood to be used by the general public. A public right of way footpath is located
adjacent to the southwestern / west site boundary.

In the west of the site, a ‘spring’ was observed with water flowing down the bank and
northwards down the site. The source of the water is unknown at this stage.

Topographically, the site lies towards the top of a natural ridge / slope. In regard to the wider
area, the land to the west and southwest is at a similar level, whilst the land to the north, east
and southeast falls away from the site. The topographical survey indicates the highest point
on site is in the south, at approximately 136.50m AOD. The site falls away to the north, with
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the lowest point recorded approximately 128.80m AOD (level difference of approximately
7.50m) and also falls to the east (towards the playing fields). Sections provided with the
topographical drawing show the profile from the far west of the site and across the playing
fields in the east. The section shows the far west of the site at approximately 133.25m AOD,
with the most eastern point of the playing fields at approximately 105.75m AOD.

Although the levels across the playing field slope to the east, it is clear that the area has been
terraced historically to create a suitable playing surface.

Mature / semi mature trees are present along the southern, western and northern site
boundaries, with sporadic trees / shrubs within the central areas.

The site is generally unbound around the perimeter, with the exception of the southwest
boundary with the Christ Church CE Academy; which consists of green palisade fencing. The
east of the site is unbound, allowing access to the adjacent playing fields. The north of the site
is bound by a woodland, which slopes down to the residential dwellings off Tenter Hill Lane.

Surrounding Land Use
The main features of interest identified are:

North: ~ Woodland / Residential dwellings.

East: Playing Fields with residential dwellings beyond.

South:  Deighton Sports Arena, Deighton Road and residential dwellings beyond.
West:  Christ Church CE Academy and residential dwellings beyond.

Proposed End Use

Development plans at present show a new school in the north / centre of the site, with a range
of external uses including parking / drop off, farm area, forest school, habitat area and Multi-
Use Games Area (MUGA). It is not known whether development plans have been finalised at
this stage. The proposed development plan is included within Appendix II.

Geology

Made Ground

The BGS mapping indicates an area of Made Ground (undivided) in the north of the site. Made
Ground should be expected across the majority of the site where development has occurred
(i.e. former buildings, existing access roads and car parks).

The playing fields to the east of the site are also recorded as Made Ground (undivided),
presumably associated with the landfilling.

Superficial Deposits
The BGS mapping indicates the site is devoid of superficial deposits.

. 4
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Bedrock Geology

BGS bedrock mapping indicates the site is underlain by mudstone, siltstone and sandstone of
the Pennine Lower Coal Measures. Areas of sandstone are recorded in the southwest of the
site and partially in the extreme northeast. The deposits are described by the BGS as
‘Interbedded grey mudstone, siltstone and pale grey sandstone, commonly with mudstones
containing marine fossils in the lower part, and more numerous and thicker coal seams in the
upper part.’

Coal Mining

The Published Coal Authority and geological information indicates that the potential for
unrecorded probable workings at shallow depth (within 30m) of the surface are limited to the
current access road within the southeast and therefore this section of the site is within Coal
Authority High Risk Development Area. The remainder of the site indicates the potential for
unrecorded probable shallow workings to be moderate, at a depth of 30m — 100m from surface
and therefore this section of the site is not within the Coal Authority High Risk Development
Area.

Local Authority Health Officer Communication

A Contaminated Land Enquiry was placed with Kirklees Council Contaminated Land Team on
the 13" December. The following information has been provided.

¢ No determinations have been made by this Service under the provisions of the
Environmental Protection Act 1990 regarding the classification of contaminated land on
this site or sites in the neighbouring vicinity.

¢ No site investigation reports or remediation strategies for the site of interest have been
submitted to this service for consultation.

o KC Ref 133 (The Deighton Centre, Deighton) lies approximately adjacent from the site of
interest. Records suggest that in 1965 this was used as a spoil heap. The site was
recorded as playing fields in 2009. There are no records of a waste disposal licence
having been issued for this site. The waste type, depth, quantity, and date of filling is
unknown. It is unlikely that there were any landfill gas and leachate controls installed here.
Shallow spike surveys carried out on the tipped area between 1989 and 2003. Methane
results between March 1989 and November 1993 range between 1.0% and 25.0% volume
in air. Four results from September 1994, March 1995, May 1995 and July 2003 indicate
methane concentrations of less than 0.1% and carbon dioxide between 4.0% and 0.5%
(decreasing over time).

The correspondence is included within the Phase | Desktop Report.

Pertinent Site Sensitivity Information

Based on the information collated for the desk study, the geo-environmental setting of the site
is summarised as follows:

HE



Historical mapping shows the site as undeveloped with Tenters (cloths stretched out to
dry) on the earliest mapping, with no further changes shown until 1957 where Deighton
Secondary School is shown. This remains until the buildings were demolished in 2013.
The site remains vacant at present.

Historically the surrounding land use has been undeveloped to the north and east, with
development shown to the south and west. A pit is shown on the land to the east from
1957 before being shown as playing fields from 1966. Other notable industrial land uses
include a Dye Works 110m southeast of the site and a Laundry 200m west of the site.
An area of Made Ground is recorded in the north of the site on the BGS mapping. No
superficial deposits are recorded. Bedrock geology of the Pennine Lower Coal Measures
are expected beneath the site.

The site is located within a coal mining area as defined by the Coal Authority. No past
underground mining has been recorded, but unrecorded shallow workings are
considered to be probable.

The bedrock geology is classified as a Secondary A Aquifer. The site does not lie within
a source protection zone.

The site is located within an area which has a low risk for radon. No radon protection
measures are required for any new development.

A small historical landfill is recorded in the north of the site, shown as a Refuse Tip on
the 1966 mapping. In addition, the playing fields to the east of the site are shown as an
Environment Agency historical landfill.
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3.1

Fieldwork & Factual Information

The intrusive works to date were carried out on the 17" and 18™ November 2022 (windowless
sample boreholes) and between 7" to 8" February 2023 (trial pitting / infiltration testing). Three
rotary boreholes were undertaken between the 24" and 26™ April 2023.Where applicable, the
fieldwork was undertaken in accordance with BS5930:2015 + A1:2020 Code of Practice for
Ground Investigations (Ref. 6) and BS10175:2011+A2:2017 Investigation of Potentially
Contaminated Sites (Ref. 8).

The exploratory holes to date were positioned across the site to provide information for
foundation design and obtain representative soil samples for geotechnical and geo-
environmental analysis.

Following the windowless sample boreholes in November 2021, areas of deep Made Ground
were targeted during the trial pitting exercise and subsequently by rotary boreholes.

Please note that the deeper boreholes utilised rotary open methodology with water as a
flushing medium. With the exception of disturbed SPT samples, open hole methodology
results in smalls fragments / change in flush colour which is utilised to determine the ground
conditions.

The disturbed SPT samples were not obtained when the drillers believed they were drilling
through competent sandstone material due to the risk of damage to the split spoon cone, and
therefore a solid cone was utilised in these instances.

Exploratory Methods

The exploratory methods are detailed in the table below.

Table 1 — Exploratory Methods
O P Details

Windowless Sampling Borehole 10 4.22 WSO01 to WS10
Machine Excavated Trial Pits 5 3.20 TPO1 — TPO5
Infiltration Test Pits
(Machine Excavated) 3 230 SKO1 - SK03
TRL Probes 4 1.00 TRLO1 — TRLO4
Rotary Open Boreholes 3 15.43 ROO01 - RO03

The exploratory holes were logged and sampled by an Engineer from HSP Consulting
Engineers Ltd and the logs are presented in Appendix Ill. The exploratory hole locations are
shown on the Ground Investigation Layout Plan presented in Appendix IV.

Fragmentary bulk, disturbed and undisturbed samples were recovered from materials
revealed within all the exploratory holes. Geo-environmental samples, placed in plastic tubs
and glass jars supplied by the laboratory, were also obtained specifically for chemical analysis.
The samples were taken to UKAS accredited laboratories for further examination and testing.

. 7
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3.2
3.2.1

3.3

3.3.1

3.3.2

In-situ Testing

Standard Penetration Tests

Standard Penetration Tests (SPTs) was carried out at 1.00m intervals in the windowless
sample boreholes to a maximum depth of 4.22m begl. SPTs were undertaken within the rotary
open boreholes where possible, generally at 1.00m intervals to 5.00m and every 1.50m
thereafter to a target depth of 15.00m begl. The SPTs were undertaken in accordance with
EN ISO 22476-2 2005: A1 2011 and the results are included on the appended borehole logs
(Appendix III).

Please note, within RO03, SPTs were not able to be undertaken between 1.00m and 4.00m
due to the cobble / boulder sizes within the Made Ground material.

Laboratory Testing

The laboratory testing schedules were prepared by HSP Consulting Engineers Ltd.

Geotechnical Testing
Geotechnical testing has been scheduled to be undertaken by a UKAS accredited laboratory
as part of the works at the site:

e Natural Moisture Contents
e Plasticity Index

The laboratory testing is being undertaken by Professional Soils Laboratory PSL (UKAS
accredited laboratory N0.4043), accordance with BS 1377-2: 1990 using calibrated equipment
specifically for British Standard. The results available are included within Appendix VI.

Chemical Analysis
The geo-environmental samples retained specifically for chemical analysis were stored in
cooled containers until delivery to the laboratory by courier.

Chemical analysis was scheduled on twenty-five soil samples for the presence of a selected
suite of potential contaminants as outlined in the tables below:

Table 2a — Chemical Analysis

. MADE GROUND 23 WS08: 1.00m MADE GROUND 34
WS02: 0.20m MADE GROUND *3 WSO08: 3.00m CLAY*
WS02: 1.00m CLAY* WS09: 0.10m MADE GROUND %23
WS03: 0.15m MADE GROUND 23 WS09: 0.50m MADE GROUND 3
WS03: 1.80m CLAY* WS09: 1.00m CLAY*
WS04: 0.20m MADE GROUND %23 WS10: 0.15m MADE GROUND %23
WS04: 0.50m MADE GROUND ° TPO1: 0.10m MADE GROUND %23
WS05: 0.70m CLAY L4 TPO1: 0.50m MADE GROUND *3
WSQ07: 0.30m MADE GROUND 23 TP02: 0.20m MADE GROUND %23
WSQ07: 0.70m CLAY -4 TP02: 0.60m MADE GROUND *
WSO07: 2.50m CLAY* TP04: 0.20m MADE GROUND *2
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3.4
3.4.1

3.4.2

Anthropogenic

WS08: 0.30m MADE GROUND 5

WSO08: 0.60m MADE GROUND *3

TP05: 0.10m MADE GROUND *2

1 HSP Standard Suite, 2 Organic Matter, ® Asbestos Screen, * BRE Sulphate Suite ®10:1 Single Stage WAC

Table 2b — HSP Standard Chemical Analysis Suite

Metals Cadmium Chromium (1l & V1) Copper
Lead Mercury Nickel
Zinc Vanadium
Semi Metals and Non-metals Arsenic Boron Selenium
pH Moisture Content Lol
Cyanide Sulphate Sulphide
Organic Chemicals PAH (US EPA 16) TPH (CWG) Phenol

The contamination analysis was carried out by Chemtest Ltd (UKAS accredited, laboratory
No. 2183) during the period 23" — November 2022 to 4" January 2023.

Additional analysis was undertaken from samples obtained during the trial pitting exercise by
i2 Analytical (UKAS accredited, laboratory No. 4041) during the period 10" February — 22"

February 2023.

All of the results are presented in Appendix V.

Ground Conditions

Published Geology

The published geology indicates the site is underlain by bedrock deposits of the Pennine
Lower Coal Measures. No superficial deposits are recorded.

Ground Conditions Encountered

The exploratory hole data indicates Made Ground of variable depths, associated with
demolition and backfilled basements on site, underlain by bedrock deposits of the Pennine
Lower Coal Measures. The strata encountered on site generally comprises:

Table 3 — Encountered Ground Conditions
Strata Depth Range
(mbegl)

Max
Thickness

(m)

G.L-0.40m 0.40

Grass overlying dark brown sandy gravelly clay (topsoil)
with brick, aggregate, coal fragments, concrete, wood,
slate, asphalt concrete

Description

G.L-0.12m 0.12

Asphalt concrete

MADE
GROUND

0.10-2.70 1.90

Variable MADE GROUND comprising:

- Dark brown sandy gravelly clay with brick,
aggregate and coal fragments. Rare metal.

- Yellow grey / brown clayey gravelly sand with
brick, concrete, wood and sandstone.
Occasional glass.

- Grey brown sandy gravel with brick, concrete,
flint, aggregate and plastic

- Dark grey / black / red sandy gravel is asphalt
concrete, brick, and concrete. Occasional ash.
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Bedrock

Brown grey gravelly sand with cobbles and boulders of
0.30 — <5.00 <4.70 brick, concrete, asphalt, wire, metal, sandstone, rubber
and ceramic. TP01 and RO03 (Former Basement)
0.60 — 3.00 240 S_oft yellowish orange / greyish brown sandy gravelly CLAY
with sandstone.
Dense to very dense yellow / orange brown clayey gravelly
0.15-3.00 1.70 SAND or GRAVEL with sandstone.
PENNINE Firm to stiff yellowish to greyish brown sandy gravell
LOWER COAL 0.80-2.40 1.50 CLAY with s);mdstone angd n):udstone v ’
MEASURES Extremely weak yellowish greyish brc') n weathered
3 X y weak yellowi yi wn Wi
1.70 - 4.00 1.00 MUDSTONE.
Pennine Lower Coal Measures (MUDSTONE and
4.00 — 15.42 >11.42 SANDSTONE)

3.5

3.6

3.7

Groundwater Levels

Groundwater strikes were not recorded within the windowless samples boreholes or machine
excavated trial pits. Groundwater levels have been recorded on six occasions within the
ground gas monitoring installations, as detailed in the table below.

Table 4 — Groundwater Levels

Installation Depth Monitoring Date and depth to groundwater (m)
sorehole No: (m) 011222 | 00.12.22 201222 06.01.23 | 09.01.23 07.02.23
WS01 3.05 2.05 2.05 2.10 1.95 2.02 1.98
WS03 2.05 1.43 1.48 1.25 115 1.30 185
WS07 4.05 4.00 4.00 4.00 3.98 4.00 3.96
WS10 3.05 2.70 2.82 2.80 2.30 2.65 Dry

Hazardous Ground Gas Monitoring

Ground gas monitoring installations were constructed within four of the windowless sample
boreholes (WS01, WS03, WS07 & WS10). Each well has been constructed using 50mm
diameter HDPE pipe. All of the borehole installations have a 6mm pea gravel surround to the
slotted pipe with a bentonite seal above and a gas tap. The covers are cemented flush with
ground level and are round lockable stopcock covers.

HSP Consulting uses a GFM 436 Gas Analyser. Prior to its use a calibration check is
performed against gas readings in air. This check is undertaken once on each day the analyser
is used. Annual calibration is undertaken on the unit and a copy of this certificate has been
included within Appendix 1X.

The results of the ground gas monitoring are discussed in Section 5.4 below.

Visual and Olfactory Evidence of Contamination

Ash was observed within Made Ground in WS07, between 0.12m and 0.45m begl. No other
visual or olfactory evidence of contamination was noted during the intrusive works.
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4.1.2

Geotechnical Assessment

Detailed Ground Model

For the purpose of this geotechnical assessment, the information gained from the windowless
sample boreholes and machine excavated trial pits have been utilised. The exploratory logs
are presented in Appendix IlI.

Made Ground

Made Ground was recorded across the site, which was expected given the demolition of the
former Deighton Centre. Around the periphery of the site, the surface comprised asphalt
concrete over sand / gravels of aggregate to a maximum depth of 0.45m begl. The depths of
Made Ground across the former building footprint varied to depths between 0.50m and 3.20m
begl. It is understood that a basement was formerly located in the north of the site, which is
understood to have been backfilled with demolition material. A trial pit (TPO1) was positioned
in this area to confirm the depths of Made Ground. Made Ground was encountered to a depth
of 3.20m, before the sides of the pit began to spall and the pit terminated.

A rotary borehole (RO03) was undertaken adjacent to the location of TPO1 to try and determine
the full extent of the basement. During the advancement of the borehole, the drillers noted a
change of strata / flush colour change from approximately 4.50m begl. The SPT ‘N’ value of
50 and the core run time increasing at 5.00m begl indicate drilling through natural coal
measures strata. The change in colour appeared to be consistent of that noted within the other
rotary borehole positions, indicating natural bedrock deposits of the Pennine Lower Coal
Measures. The extent of the Made Ground in area of the basement is therefore considered to
vertically extend no further than 5.00m, although may be shallower. Excavation with a larger
machine excavator would be required to fully determine the vertical and lateral extent of the
basement area.

Within WS04 and WSO04a, both exploratory positions refused within Made Ground material
resembling demolition rubble. A machine excavated pit was undertaken adjacent encountering
this material to a depth of 2.70m, comprising brown grey gravelly cobbly sand with brick,
concrete, metal, plastic, wire and sandstone. This was underlain by natural bedrock strata.

Pennine Lower Coal Measures

Bedrock deposits were recorded from between 0.15m which generally comprised a firm
becoming stiff yellowish orange brown sandy gravelly CLAY with frequent sandstone and
mudstone. Softer clay deposits were encountered in the north of the site, exhibiting lower SPT
N values but comprising the same material elsewhere on site. The CLAY generally graded
into a extremely weak weathered MUDSTONE to a maximum depth of 4.00m. The base of the
deposits were not penetrated.

Deeper rotary boreholes were undertaken to a maximum depth of 15.42m, with orange / grey

Pennine Lower Coal Measures strata encountered to these depths.
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No evidence of coal seams/worked seams have been recorded although fractured/broken
ground has been recorded from 3.2m to 5.2m begl within RO02.

In-situ Testing and Assessment
A series of Standard Penetration Tests (SPT’s) were undertaken within the boreholes. The
following table summarise the N values at depth across the site within the natural strata for
the windowless sample boreholes.

Table 5a — SPT N Values

2.00 2-50 30 COAL MEASURES
3.00 6 - 50 32 (CLAY / SAND)
3.60 - 4.00 50 50
5.00 - 5.20
6.50 - 6.70
8.00 - 8.20 50
9.50-9.70
11.00 (All SPTs refused from 5.00m onwards within the rotary open COAL MEASURES
12.50 = 12.70 boreholes — 50 blows for less than 300mm penetration)
14.00 - 14.20
15.00

Seven plasticity index and moisture content tests have been undertaken in the laboratory on
disturbed samples of the fine deposits obtained from the windowless sample boreholes. The
results indicate compliance with the definition of soils of high (CI) plasticity after the
classification system of BS5930: 2015 + A1:2020. The samples are considered to be of low
volume change potential in accordance with the National House Building Council (NHBC)
Standards, Chapter 4.2: 2007.

Table 6 - Plasticity and Volume Change Potential

Sample Ref: Laboratory Material PL Pl % passing Modified PI ‘ Soil ‘ MC (%)
Descriptions (C0) 425um (%)* Class
\{fgni' 1.00m ~ SB;?]‘S’; CI‘_’E:?' gravelly | g 2 | 23 74 17 17
Xﬁ?ﬂf 0.80m SB;?]‘&V; Csll_ii:‘(“y gravelly | ag 21 | 17 97 16.5 16
o e I I I B S >
;fg;' 2.70m — SB:;‘Q’; ssnltlgglg A%(rave"y 37 21 | 16 98 15.7 cl 18
\?:vos(g)nii 2.70m - ETAV\:? gravelly sandy 38 29 16 87 13.9 29
\ZNOSOOHS: 1.80m — g_cx\? gravelly sandy 37 19 18 89 16 17
\1N(?01r?1 0.70m — (B;ch\g] gravelly sandy 38 21 17 88 15 2%

The geotechnical laboratory results are included in Appendix VI.
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Earthworks

The topographical survey indicates the highest point on site is in the south, at approximately
136.50m AOD. The site falls away to the north, with the lowest point recorded approximately
128.80m AOD (level difference of approximately 7.50m) and also falls to the east (towards the
playing fields).

Parts of the site are expected to have been terraced / levelled to accommodate the former
building footprint and externals.

Given the level changes across the site, it is considered that earthworks are likely to be
required to create a level development platform. Natural near surface soil arisings generated
on site may be suitable for use as engineered fill on site, subject to appropriate testing and
assessment. Should materials prove to be suitable, placement and compaction would need to
be strictly controlled and supervised. Project programming should consider the ‘earthworks
window’ (prevailing dry & warm climatic conditions) as the soil materials will be susceptible to
softening during periods of wet weather and will be easily damaged by site traffic and
deterioration at times of heavy rainfall.

Foundations

Development plans indicate a new build school on site. Proposed loadings and levels have
not been provided at this stage. Based on the ground conditions encountered, the general
downward succession was identified as Made Ground recorded to shallow depths (<0.90m
begl)| across the majority of the site area. Deeper Made Ground (up to a maximum extent of
5.00m begl) was recorded in the north of the site associated with backfilling of the former
basement. A further area of deep Made Ground (proven to 2.70m begl) is located in the west
of the site. The Made Ground overlies the bedrock deposits of the Pennine Lower Coal
Measures which are recorded as firm becoming stiff cohesive deposits in the central and
southern area and as soft cohesive deposits from 0.60m to 3.50m begl in the north. A lower
SPT ‘N’ value of 8 was recorded within RO01 at 1.20m, with the number of blows increasing
with depth.

No evidence of coal seams/worked seams have been recorded although fractured/broken
ground has been recorded from 3.2m to 5.2m begl within RO02, where flush returns reduced
before returning to consistent levels.

The present scheme (2. L-2352-SKE-6000-Spacial Arrangement Plan_RO05, dated 7" Mach
2023) indicates the proposed building footprint will be partly on firm to stiff cohesive deposits
(central/western and southern) and partly on areas of deeper Made Ground and soft cohesive
deposits (north).

Although the depth of the former basement was approximated, the lateral extent of the backfill
in the north are unknown and further areas of deeper Made Ground can’t be discounted.
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All foundations will need to be taken below any Made Ground materials as these are not
considered a suitable founding stratum.

Traditional strip or pad foundations could be utilised within the firm to stiff cohesive deposits
in the central and southern site areas at minimum depths of 0.75m begl to a net allowable
bearing pressure of 100kN/m?, increasing to 200kN/m? at 2.00m begl to limit total settlements
to less than 25mm and differential settlements to acceptable limits. As mentioned above, lower
strength soils were observed within RO01 (SPT ‘N’ Value of 8 at 1.20m) and therefore some
localised deepening will be required where softer soils are encountered on site. However, in
part the proposed building footprint overlies significantly deeper Made Ground and soft
cohesive deposits that are not considered suitable for a traditional foundation. Due to these
constraints, traditional foundations are unlikely to be feasible within this area and a piled
foundation solution should be considered with piles extending into the competent mudstone
strata encountered from 4.00m begl. Any piling solution would need to be designed and
warranted by a specialist subcontractor.

An alternative solution would be to excavate the existing Made Ground materials and soft
cohesive deposits below the proposed building footprint and replace with engineered fill to an
appropriate specification to limit long term settlements. This method would provide an
allowable bearing pressure to that achievable by the engineered fill following placement.

Should development plans alter, an engineer from HSP should be consulted and foundation
assessment revised.

Foundations (and ground floor slabs) should be designed in accordance with NHBC Standards
Chapter 4.2 Building near Trees (Ref. 9) where foundations are within influencing distance of
proposed or existing trees in accordance with the requirements for soils of low volume change
potential.

Ground Floor Slab

Based on the current layout, the proposed building footprint will be located within areas where
the depth of Made Ground is in excess of 600mm, and therefore a suspended floor slab is
recommended. It may be possible to adopt a ground bearing floor slab where existing Made
Ground materials and soft cohesive deposits are replaced with engineered fill below the
proposed building footprint, providing placement and compaction of any fill material is in
accordance with the relevant earthworks specification and testing to confirm compliance to
verify the fill materials once the earthworks are completed.

Further confirmation should be sought at detailed design stage once the final layout, levels
and type of foundation have been confirmed.

Excavations

Excavations to proposed formation level for new foundations and infrastructure should be
feasible using standard excavation plant and equipment. Random and potentially severe falls
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should be anticipated from the faces of near vertically sided unsupported excavations carried
out at the site. TPO1 was excavated to 3.20m where Made Ground material (demolition) was
encountered and the sides of the pit were spalling from 1.00m depth.

Where personnel are required to enter near vertically sided excavations, it is considered that
full support should be provided to the full depth of all excavations.

It is recommended that all support systems are continually assessed by fully trained or
experienced personnel.

No groundwater was encountered during the ground investigation, however, it should be noted
that groundwater levels may vary due to seasonal variations or other effects. Traditional sump
and pump dewatering is likely to be sufficient for any groundwater ingress encountered.

Concrete Classification

The results of sulphate and pH testing carried out on selected soil samples during this
investigation have been compared with the recommendations outlined in BRE Special Digest
1, Part 1: 2005.

The guidelines given in BRE Special Digest 1 are based upon a site classification relating to
its previous usage. It is considered appropriate to define this site as a ‘brownfield’ location with
static groundwater for the purposes of the concrete classification.

The bedrock geology of the Coal Measures has the potential for pyrite to be present which
has been considered in the below assessment.

The natural soils encountered are generally considered appropriate to adopt a basic Design
Sulphate Class of DS-1 together with an Aggressive Chemical Environment for Concrete
(ACEC) of AC-1s.

Should Made Ground materials be retained on site and concrete foundations / slabs come into
contact with the material, it is considered appropriate to adopt a basic Design Sulphate Class
of DS-3 together with an Aggressive Chemical Environment for Concrete (ACEC) of AC-2s,
based on worst case results within Made Ground material.

Pavement Design

The TRL (Transport Research Laboratory) Dynamic Cone Penetrometer (DCP) tests were
undertaken at four locations to a maximum depth of 1.00m begl. The TRL DCP probe is used
for rapid in-situ measurement of the subgrade strata, which are converted to equivalent CBR
values. Where layers have different strengths, the boundaries can be identified and an
equivalent CBR value can be calculated for each layer. The unit incorporates an 8kg weight
with a drop of 575mm, and a 20mm diameter cone fitted to the end of the shaft, allowing

measurements to be made down to a depth of approximately 1.00m.
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TRLO1 only encountered variable Made Ground materials to a refusal depth of 0.58m. The
remaining TRLO2 — TRLO4 encountered Made Ground overlying natural strata. For the
purpose of this exercise, the variable Made Ground results have been discounted.

The natural strata was encountered from depths of 0.30m and 0.60m begl and was noted as
predominately gravelly/sandy clay or clayey gravelly sand The CBR% calculated within the
natural strata ranged between 16-17%. Due to the gravel content within the natural strata, the
TRL probe results can’t be relied on for design and should be used as a guide only.

Once final proposed development layout plans and levels are known, it is recommended in-
situ CBR testing is conducted in areas of any proposed roads or car parking to confirm a value
for design.

The results from the TRL Probes can be found within Appendix VII.

Infiltration Drainage

Infiltration testing was undertaken as part of the ground investigation to assess the suitability
of the soils for surface disposal by infiltration (soakaways). The testing was undertaken at the
site between the 7" and 8™ February 2023 at three locations. Machine excavated pits were
advanced to depths between 1.30m and 2.30m begl. The tests were conducted in accordance
with BRE Digest 365 (2016 - Ref 20) with the exception of SK02 that was undertaken twice
due to time constraints.

The calculated infiltration rates from the testing range between 3.57 x 10“ m/s and 9.99 x
10°m/s within SK01 and SK03. SK02 was noted to comprise more clay content, with infiltration
rates ranging between 1.41 x 10° m/s and 1.52 x 10® m/s The results of the preliminary
soakaway testing suggest that the site will be suitable for soakaway drainage.

Any infiltration drainage utilised within the scheme will need to take into consideration the
elevated PAH and lead identified at some locations within the shallow Made Ground.

The infiltration test certificates can be found within Appendix VIII.
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Environmental Assessment

Introduction

The approach to the human health risk assessment reported here follows the principals given
in the Land Contamination Risk Management (LCRM) Guidance, i.e. application of the
following assessment hierarchy:

e Tier 1 risk screening by establishment of potential pollutant linkages, i.e. the
preliminary conceptual site model (PCSM), or

e Tier 2 generic quantitative assessment using generic assessment criteria (GACs) that
represent '‘acceptably low' risk, or

e Tier 3 quantitative risk assessment using site specific assessment criteria (SSACSs)
that represent 'unacceptable risk', or where generic assessment criteria are not
available, or they are not applicable to the CSM.

The results of laboratory analysis have been screened against GACs including the Defra
Category 4 Screening Levels (C4SL) and LOM and CIEH S4ULs for Human Health Risk
Assessment (Copyright Land Quality Management Limited reproduced with permission;
Publication Number S4UL3180. All rights reserved). (Refs 10 and 11 respectively).

In the absence of a standard scenario for a school environment the standard exposure
scenario of residential without home grown produce is usually used to identify potential
exposure pathways for human health receptors. However, given the provision for planting on
the proposed development plan (farm / gardens), the standard exposure scenario of
residential with home grown produce has been used. Controlled water, flora and fauna and
property receptors have also been included within the CSM.

It should be noted that organic contamination (PAH, TPH and BTEX) have been screened
against the GAC for 1% Soil Organic Matter (SOM).

The assessment of PAHSs is undertaken using the surrogate marker approach, recommended
by Health Protection Agency (2010) guidance, providing the PAH profile is sufficiently similar
to the coal tars tested by Culp et al (1998). Where PAH profile is not sufficiently coal tar like
the TEF method is adopted using the LQM and CIEH S4ULs. Profiling is considered
appropriate for the majority of samples.

Assessment of Soil Analysis Results

Twenty-five samples, as detailed in section 3.3.2, were scheduled for analysis from the
development area. Seventeen of these samples were scheduled to provide a basis for
characterising the soils to outline the potential impacts on human health and any
environmental receptors from any contamination found.
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The screening process for on-site human health receptors show that the GACs, representative
of minimal risk for a residential with home grown produce setting were exceeded for lead in
one location and polyaromatic hydrocarbons (PAHSs) across seven locations from samples
within the Made Ground.

Details of the exceedances can be seen in Table 7 below. The results for the remaining
contaminants of concern were below the screening criteria for individual contaminant
concentrations.

Table 7 — GAC Exceedances — residential with home grown produce

Contaminant GAC (mg/kg) No. of exceedances Concentration (mg/kg),
sampling location and
depth (m)

Lead 2002 1 380 — WS10 0.15m
24.0 — WS01: 0.10m

98.0 — WS03 0.15m

20.0 — WS04: 0.20m

Benzo(a)pyrene (surrogate marker) 5.0°% 7 8.7 —WS09 0.10m

13.0 - TPO1: 0.10m

12.0 - TP04 0.20m

12.0 - TPOS5: 0.10m

Naphthalene 2.31 1 3.3- TP04: 0.20m
Benzo(a)anthracene 701 2 11-TPO4: 0.20m

) 11 - TPO5: 0.10m

Benzo(a)pyrene 2901 2 12 - TP0O4: 0.20m

) 12 - TPO5: 0.10m

Dibenzo(a,h)anthracene 0241 2 1.4 - TP04: 0.20m

1.2 - TPO5: 0.10m

1S4UL, 2 C4SL 2 C4SL (surrogate marker approach)

In addition, thirteen soil samples were screened for asbestos. Loose amosite fibres were
recorded within TPO1 at 0.50m begl, with made ground demolition materials. Laboratory
analysis undertaken to quantify the amount of asbestos in soils has reported the mass to be
<0.001% by weight within the sample.

No asbestos was identified in the remaining samples.

Human Health Mitigation

The concentration of lead and PAHSs recorded at the site are considered to pose a potential
risk to the proposed end users and construction workers.

The exceedances were encountered across eight locations within Made Ground material
identified between ground level and 0.40m begl. It is therefore considered that the Made
Ground on site is not suitable for the proposed end use and that remediation will be required
in the form of a cover system for all soft landscaped areas.

In areas where buildings or hardstanding are proposed the risk will be negligible as this

effectively acts as capping and breaks the Source - Pathway - Receptor linkage.
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Subject to proposed levels, HSP recommend that for all soft landscaped areas, a cover system
should be provided, likely comprising a minimum 300mm of suitable topsoil / subsoil. In areas
where growing provisions are required, i.e. farm / orchard, gardens, a minimum depth of
600mm of suitable topsoil / subsoil should be provided (subject to landscape architect
requirements).

Made Ground topsoil / subsoils may be suitable to raise levels beneath soft landscaped areas,
providing a suitable break layer is provided between the material and the proposed cover
system.

It is considered that all topsoil required for the proposed development will require importing.
Any topsoil imported will need to be compliant with BS: 3882:2015 Specification for Topsoil
(Ref 21) and suitable for use.

It should be noted that levels may dictate the need to remove made ground materials to an
appropriately licensed waste management facility.

Asbestos was identified within a single Made Ground soil sample. Any work on the site which
will potentially disturb the made ground (excavations, vehicle movements etc) should be
assessed. Mitigation should be adopted through site specific risk assessments and working
methodologies (Control of Asbestos Regulations, 2012) and have the appropriate controls in
place to limit any exposure to site workers and surrounding land users.

A Remediation Strategy detailing the above and subsequent verification with sampling,
analysis and reporting will be required.

Should any obvious evidence of unexpected contamination be encountered during the
redevelopment works it should be reported to HSP so that an inspection can be made and
appropriate sampling and assessment work be carried out.

All construction and maintenance workers operating at the site should be advised of the
potential for contact with elevated concentrations of lead / PAHs and the potential for asbestos
containing materials on site. Appropriate health and safety precautions should be adopted
during any excavation works to avoid exposure to contaminated soils and dust.

The approval of the local Environmental Health Officer should be sought with respect to the
soil contamination assessment and mitigation proposals.

Protection of Controlled Waters

Exceedance of lead and PAHs have been recorded within shallow Made Ground materials.
The potential for leaching contaminants is considered limited within the underlying Lower Coal
Measures which have recorded predominately fine deposits with occasional granular lenses
grading into a mudstone. The closest surface water course is located 107m north and the
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underlying Coal Measures are classified as a Secondary A aquifer. On this basis the risk posed
to controlled waters is considered very low.

Ground Gas Risk Assessment

Six ground gas monitoring visits have been undertaken within the windowless borehole
installations over a nine week period in order to obtain an indication of the ground gas regime
at the site. The atmospheric pressures ranged between 1003mbar and 1037mbar.

The results of monitoring indicate that methane has not been recorded above the limits of
detection. Carbon dioxide has been recorded at concentrations up to a maximum 3.0% by
volume in air within WS10. Steady state gas flows have been recorded between 0.3 — 0.61/hr.
The worst case of 0.6l/hr has been used for this assessment.

The monitoring data aligns with information provided by Kirklees regarding the landfill adjacent
to the site, with shallow spike surveys carried out with results from September 1994, March
1995, May 1995 and July 2003 indicating methane concentrations of less than 0.1% and
carbon dioxide between 4.0% and 0.5% (decreasing over time). See the Phase | Desktop
Report (Ref. 1) for further details.

From the results above, the maximum steady state gas screening value for the site is 0.018
I/hr.

In addition, after discussion with Kirklees Environmental Health Officer, an additional ground
gas monitoring visit was undertaken on Wednesday 17" January 2024 in order to capture
‘worst case atmospheric conditions’. The atmospheric pressure recorded during the visit was
980mbar and steady. Please note that WS10 could not be located and was presumably
destroyed. The results were consistent with those undertaken as part of the initial investigation.

All results have been assessed in line with the guidance provided in BS8485:2015 + A1:2019
Code of Practice of the design of protective measures for methane and carbon dioxide ground
gas for new buildings (Ref 15) and CIRIA Document C665 ‘Assessing Risks Posed by
Hazardous Ground Gases to Buildings’ (Ref 16). Comparison of these results with Table 2 of
BS8485:2015 + A1:2019 indicates that the site falls into a Characteristic Situation 1 and
therefore, ground gas protection measures are not required.

The results of the ground gas monitoring can be found in Appendix IX.

Water Supply

The environmental testing for the site has been compared to the following document in order
to assess the most appropriate pipe material that should be used upon the site for mains water

supply:

‘Water UK Contaminated Land Assessment Guidance (January 2014).” (Ref. 19).
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Testing to the Water UK Suite is beyond the scope of the investigation. However, it is noted
that natural ground occurs at shallow depths (from 0.70m begl) across the majority of the site
and there is no measured indicative organic contamination (petroleum hydrocarbons, phenols)
that is likely to be detrimental to the use of plastic water supply pipes within the natural soils
tested.

The use of plastic water supply pipes is likely to be suitable if located in natural ground.
However, specific targeted testing may be required by the utility provider once the water supply
pipe route(s) have been confirmed. Water supply pipes should be placed at a minimum depth
of 0.75m below the finished ground level(s) (to the top of the piping).

Waste Classification

The results of the chemical testing have been assessed using web-based software for
classifying hazardous waste, HazWasteOnline™. Testing has been undertaken on the made
ground materials and on limited samples of the underlying natural clay. The results indicate
the material is likely to be classified non-hazardous waste with the exception of one sample,
TP04 — 0.20m begl, which is likely to be classified as Hazardous. The results are included in
Appendix X.

Two waste acceptance criteria (WAC) tests were also undertaken on Made Ground samples
from across the site.

The sample taken from WS04 — 0.50m is recorded at the inert threshold for Total Organic
Carbon content (TOC). However, Dissolved Organic Carbon at Cy is at a suitable level and
therefore the material is considered to Pass this classification.

The sample taken from WS08 — 0.30m exceeds the threshold for Total PAHs and therefore
fails the inert threshold.

Loose amosite fibres were recorded within TPO1 at 0.50m begl, with made ground demolition
materials. Laboratory analysis undertaken to quantify the amount of asbestos in soils has
reported the mass to be <0.001% by weight within the sample and therefore the classification
remains Non-Hazardous.

Please note the above classification provides an indication of how the material should be
classified for removal off site; however, this should be used at your approved waste handler’'s
discretion and further testing may be required prior to any offsite disposal.

The decision of the disposal facility to accept/reject the waste is final and there is no obligation
for any facility to accept the waste.

Updated Conceptual Site Model

The PCSM and Summary of plausible pollutant linkages was produced by undertaking a
Source-Pathway-Receptor analysis of the site using readily available online information and
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previous reports. Based on the findings of this and the site investigation the updated
conceptual site model has been updated and is presented in the table below.
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Table 8 - Updated Conceptual Site Model.

Source Pathway Receptor Consequence Probability Comments
R1: End Users The screening process for on-site human health receptors show that the GACs, representative of minimal
’ risk for a residential with homegrown produce setting, were exceeded within the shallow Made Ground
P1: Human uptake pathways Medium Likely Moderate soils. The risk to end users and proposed flora / fauna is considered to be MODERATE.
R2: Construction and Maintenance
workers In areas where buildings or hardstanding are proposed the risk will be negligible as this effectively acts
as capping and breaks the Source - Pathway - Receptor linkage. In areas of soft landscaping, a cover
P5: Root uptake. R5: Proposed Flora and fauna Mild Unlikely Very Low system will be required including topsoil which would need to be compliant with BS:3882:2015
Specification for Topsoil. A remediation statement and subsequent verification will be required.
On Site Exceedance of lead and PAHs have been recorded within shallow Made Ground materials. The
P2: Horizontal and vertical migration potential for leaching contaminants is considered limited within the underlying Lower Coal Measures
S1: Historical and of moplle contaminants through R3: Controlled Water and Groundwater Mild Unlikely Very Low which have recorded predominately fine depqsnts with occasional granular lenses gradlng into a
Contemporary land  use: potentially permeable soils and mudstone. The closest surface water course is located 107m north and the underlying Coal Measures
Made Ground associated | rocks. are classified as a Secondary A aquifer. On this basis the risk posed to controlled waters is considered
with former buildings on site VERY LOW
and their demolition. Testing indicates it is considered appropriate to adopt a basic Design Sulphate Class of DS-1 together
with an Aggressive Chemical Environment for Concrete (ACEC) of AC-1s within natural soils. Within Made
. Ground materials, a Design Sulphate Class of DS-3 together with an Aggressive Chemical Environment
P3: Underground services and A .
. . for Concrete (ACEC) of AC-2s will be required.
foundations could be potentially . . .
directly affected by the presence of R4: Services and structures Medium Unlikely Low
contar)r,ﬂnated soiIZ or ?oundwater Testing to the Water UK Suite is beyond the scope of the investigation. However, it is noted that natural
9 ground occurs at shallow depths (from 0.70m begl) across some areas of the site. The use of plastic water
supply pipes is likely to be suitable if located in natural ground. However, specific targeted testing may be
required by the utility provider once the water supply pipe route(s) have been confirmed.
Off Site
S2: Historical & P2: Honzqntal and vertical mlgr.atlon . . The potential sources of off-site contamination are considered to be limited and the pathway unlikely. The
Contemporary Land Use: of contaminants through potentially R1: End Users Minor Unlikely Very Low . . . . .
. . . . risk from associated from off-site sources is considered to be VERY LOW.
Agricultural Land, residential | permeable soils and rocks
development, Laundry, Dye
Works
On and Off Site Gas
Sources P4: Vertical and lateral migration of R1: End Users Minor Unlikel Verv Low Ground gas monitoring has confirmed a Classification of a Characteristic Situation 1. Ground gas
ground gases and/or vapour. ’ Y y mitigation is not considered to be required for any new buildings. The risk is considered to be VERY LOW.
S3: Ground Gases

23
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Development Constraints
The following development constraints have been identified and should be considered further;

Soft Strata and Deep Made Ground

Low SPT ‘N’ values have been recorded in the north of the site, in natural and Made Ground
Strata. In addition, deep Made Ground has been identified in areas across the site, including
where the former basement of the Deighton Centre was located. Traditional strip / pad
foundations are unlikely to be suitable in the areas where soft strata / deep Made Ground have
been identified.

It is recommended the vertical and lateral extent of the former basement is confirmed utilising
a larger excavator to dig trenches. The trench sides would possibly require supporting where
loose made ground causes the pit sides to spall.

Elevated level of contaminants

The screening process for on-site human health receptors show that the GACs, representative
of minimal risk for a residential with home grown produce setting were exceeded for lead in
one location and polyaromatic hydrocarbons (PAHSs) across seven locations. The soils on site
are not considered to be suitable for use within an educational facility setting. In areas where
buildings or hardstanding are proposed the risk will be negligible as this effectively acts as
capping and breaks the Source - Pathway - Receptor linkage. In soft landscaped areas, a
cover system should be provided.

A Remediation Strategy detailing the above and subsequent verification with sampling,
analysis and reporting will be required.

www.hspconsulting.com
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o their accuracy cannot be guaranteed. All features are approximate and subject to
clarification by a detailed topographical survey, statutory service enquiries and
confirmation of the legal boundaries. Do not scale the drawings. Figured dimensions
must be used in all cases. All dimensions must be checked on site. Any
discrepancies must be reported in writing to Colour-UDL before proceeding. All
drawings are copyright protected. Refer to full Terms & Conditions at
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m n Borehole No.
Borehole Log Ws01
Sheet 1 of 1
. Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415922.00 - 419504.00 yp
C4164 WS
. ) Scale
Location: Huddersfield Level: 1:50
Logged B
Client: Frank Shaw Associates Ltd Dates:  17/11/2022 - 17/11/2022 QEAK y
Samples and In Situ Testing
Well Wgter Depth Level Legend Stratum Description
Strikes| pepth (m) |Type Results (m) (m)
0.10 TJ MADE GROUND: Grass overlying dark brown i
0.30 slightly gravelly sandy clayey topsoil. Sand is ]
0'45 fine to coarse. Gravel is fine to coarse, sub .
0.60 TJ . angular of brick, aggregate and coal. 7]
) MADE GROUND - Dark brown slightly gravelly -
0.90 sandy clay. Sand is fine to coarse. Gravel is fine ]
1.00 T . to coarse, sub angular of brick, aggregate and 1 —
1.00 N=10 (3,2/3,2,3,2) coal fragments. ]
MADE GROUND - Yellow grey brown slightly -
150-1.70 B clayey gravelly sand. Sand is fine to coarse. ]
’ ’ Gravel is fine to coarse, sub angular to sub .
rounded of brick, concrete, wood and sandstone. ]
Firm becoming stiff yellowish to greyish brown -
2.00 T sandy gravelly CLAY. Sand is fine to coarse. 2 ]
2.00 N=39 Gravel is fine to coarse, sub angular of i
(12,13/11,12,9,7) 240 sandstone and occasional mudstone. ]
: Extremely weak yellowish greyish brown —
weathered MUDSTONE. ]
3.00 N=5°2é%r:12£0 for } 300 | Py End of borehole al 300 m~ """ 3]
=
5
6]
7]
8
0
10 —

Remarks
1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 3.00m due to refusal.

3. Gas and water monitoring well installed to 3.00m depth.




|m n Borehole No.
Borehole Log WS02
Sheet 1 of 1
. Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415897.00 - 419516.00 yp
C4164 WS
. ) Scale
Location: Huddersfield Level: 1:50
) . Logged By
Client: Frank Shaw Associates Ltd Dates: 17/11/2022 - 17/11/2022 MK
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
keS| Depth (m) | Type Results (m) (m)
0.08 MADE GROUND - Asphalt concrete. E
0.20 LY 0.30 MADE GROUND - Yellow grey slightly gravelly ]
’ sand. Sand is fine to coarse. Gravel is fine to E
coarse, sub angular of aggregate. ]
Medium dense yellow grey slightly clayey sandy R
GRAVEL. Sand is fine to coarse. Gravel is fine to ]
1.00 T 1.00 coarse, sub angular of sandstone. 1 —
00 N=38 Stiff greyish yellow sandy gravelly CLAY. Sand is ]
(9,9/7,10,11,10) fine to coarse. Gravel is fine to coarse, sub -
angular of sandstone. ]
1.70 E . : ]
xtremely weak yellowish greyish brown -
weathered MUDSTONE. ]
2.00 N=50 200 T End of borehole at 200 m 2]
(7,11/13,10,13,14) i
3
=
5~
6
7
8
0
10

Remarks
1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 2.00m depth due to refusal and backfilled with arisings.




|m n Borehole No.
Borehole Log WS03
Sheet 1 of 1
. Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415886.00 - 419567.00 yp
C4164 WS
. ) Scale
Location: Huddersfield Level: 1:50
. . Logged By
Client: Frank Shaw Associates Ltd Dates: 17/11/2022 - 17/11/2022 MK
Samples and In Situ Testing
Well g}l ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
0.15 TJ MADE GROUND - Grass overlying dark brown i
0.25 slightly gravelly sandy clayey topsoil. Sand is ]
fine to coarse. Gravel is fine to coarse, sub .
0.60 ) 0.50 angular of brick, concrete and rare wood. ]
) MADE GROUND - Dark yellowish brown sandy -
0.80 gravelly clay. Sand is fine to coarse. Gravel is ]
1.00 N=15 (11,10/6,3,3,3) fine to coarse, sub angular of sandstone, 1 —
1.00-1.30 B aggregate and brick. ]
Firm pale yellow grey slightly sandy CLAY. Sand -
is fine to medium. ]
Stiff becoming very stiff greyish yellow sandy -
1.80 T gravelly CLAY. Sand is fine to coarse. Gravel is ]
) fine to coarse, sub angular of sandstone. .
2.00 50 (6,6/50 for L End of borehole ai 200 m 2]
115mm) i
3
=
5
6
7
8
0
10 —

Remarks
1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 2.00m due to refusal.

3. Gas and water monitoring well installed to 2.00m depth.




|m n Borehole No.
Borehole Log WS04
Sheet 1 of 1
Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415887.00 - 419542.00 yp
C4164 WS
Scal
Location: Huddersfield Level: cale
1:50
) . Logged By
Client: Frank Shaw Associates Ltd Dates: 17/11/2022 - 17/11/2022 MK
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
MADE GROUND - Grass overlying dark brown i
0.20 TJ sandy gravelly clay with occasional rootlets. ]
0.40 Sand is fine to coarse. Gravel is fine to coarse, -
0.50 TJ 0.60 sub angular of aggregates, bricks and slate N
0.60 50 (25 for 90mm/50 . fragmentsl i
for 95mm) MADE GROUND - Grey brown sandy gravel. | ]
Sand is fine to coarse. Gravel is fine to coarse, 11—
\ sub angular of brick, concrete, flint, aggregate ! ]
vandplastic. . ____._ ) B
End of borehole at 0.60 m ]
2
3
4
5
6]
7]
8
0
10 —
Remarks
1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 0.60m due to refusal on obstruction.




|m n Borehole No.
Borehole Log WS04A
Sheet 1 of 1
Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415887.00 - 419543.00 yp
C4164 WS
|
Location: Huddersfield Level: Scale
1:50
) . Logged By
Client: Frank Shaw Associates Ltd Dates: 17/11/2022 - 17/11/2022 MK
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
MADE GROUND - Grass overlying dark brown i
sandy gravelly clay with occasional rootlets. ]
0.40 Sand is fine to coarse. Gravel is fine to coarse, -
0.60 50 (25 for 70mm/50 0.60 z:t;;r;aiar of aggregates, bricks and slate i
for 85mm) MADE GROUND - Grey brown sandy gravel. I
Sand is fine to coarse. Gravel is fine to coarse, 11—
\ sub angular of brick, concrete, flint, aggregate ! ]
vandplastic. . ____._ ) B
End of borehole at 0.60 m ]
2
3
4
5
6]
7]
8
0
10 —
Remarks
1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 0.60m due to refusal on obstruction.




|m n Borehole No.
Borehole Log WS05
Sheet 1 of 1
Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415952.00 - 419545.00 yp
C4164 WS
Scal
Location: Huddersfield Level: 1?:;
) . Logged By
Client: Frank Shaw Associates Ltd Dates: 17/11/2022 - 17/11/2022 MK
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
keS| Depth (m) | Type Results (m) (m)
0.05 MADE GROUND - Asphalt concrete.
0.20 LY 0.15 MADE GROUND - Dark grey black sandy gravel.
0.40 Sand is fine to coarse. Gravel is coarse, sub
angular of asphalt concrete, brick and occasional
0.70 TJ concrete.
0.80 - 1.00 B MADE GROUND - Dark grey brown sandy
1.00 N=50 (9,12/50 for 1.00 gravelly clay. Sand is fine to coarse. Gravel is

235mm)

fine to coarse, sub angular of asphalt concrete

and brick.

Firm becoming very stiff yellow orangish brown
very sandy gravelly CLAY. Sand is fine to coarse.
Gravel is fine to coarse, sub angular of
sandstone and occasional mudstone.

End of borehole at 1.00 m

10

Remarks

1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 1.00m due to refusal.




|m n Borehole No.
Borehole Log WS06
Sheet 1 of 1
. Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415943.00 - 419525.00 yp
C4164 WS
. ) Scale
Location: Huddersfield Level: 1:50
) . Logged By
Client: Frank Shaw Associates Ltd Dates: 17/11/2022 - 17/11/2022 MK
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
0.05 MADE GROUND - Asphalt concrete. i
0.20 LY 0.10 MADE GROUND - Black sandy gravel. Sand is ]
0.15 fine to coarse. Gravel is fine to coarse, sub .
angular of weathered asphalt concrete. ]
0.70 T MADE GROUND - Yellow grey sandy gravelly -
0.80 - 1.00 B clay. Sand is fine to coarse. Gravel is fine to 1
1.00 50 (12,13/50 for 1.00 coarse, subangular of asphalt concrete, brick 1 —
125mm) and sandstone. ) ]
. Dense becoming very dense yellow to orange | -
' brown clayey gravelly SAND. Sand is fine to | ]
| coarse. Gravel is fine to coarse, sub angular of | .
L sandstone. ____________________________ ; ]
End of borehole at 1.00 m i
2]
3
4
5
6]
7]
8
0
10 —

Remarks

1. No groundwater was encountered during the drilling process.
2. Borehole was terminated at 1.00m due to refusal.




m n Borehole No.
Borehole Log Ws07
Sheet 1 of 1
. Project No. Hole Type
Project Name: St Joseph Norton SEMH School ) Co-ords:  415913.00 - 419613.00 P
C4164 WS
. ) Scale
Location: Huddersfield Level: 1:50
) . Logged By
Client: Frank Shaw Associates Ltd Dates: 18/11/2022 - 18/11/2022 MK
Samples and In Situ Testing
Well g’y ?Iier Depth Level Legend Stratum Description
MK€S| Depth (m) |Type Results (m) (m)
0.12 MADE GROUND - Asphalt concrete. i
0.30 TJ MADE GROUND - Black and red sandy gravels ]
’ 0.45 with occasional cobbles. Sand is fine to coarse. E
0-60 Gravel and cobbles are fine to coarse, sub ]
0.70 TJ : angular of asphalt concrete, brick and ash. R
MADE GROUND - Greyish yellowish brown ]
1.00 N=5 (1,1/1,2,1,1) sandy gravelly clay. Sand is fine to coarse. 1 —
Gravel is fine to coarse, sub angular of ]
sandstone and rare brick and aggregate. -
150-1.80 B Soft yellowish orange brown sandy gravelly ]
’ ’ CLAY. Sand is fine to coarse. Gravel is fine to E
1.80 coarse, sub angular of sandstone. ]
’ Soft yellowish orange brown sandy slightly 7
2.00 N=7(1,1/1,2,2,2) gravelly CLAY. Sand is fine to coarse. Gravel is 2
fine to coarse, sub angular of sandstone. -
2.50 T .
2.70 - 3.00 B i
3.00 N=15(3,3/2,4,4.5) 3.00 Extremely weak yellowish greyish brown 3]
weathered MUDSTONE. ]
- 4.00 50 (Zfirf% ;‘;fr';‘)m/m 400 | Py End of borehole al 400 m ™~~~ 777" 4
5
6
7
8
E
10 —

Remarks

1. No ground